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PREFACE

This is the sixth volume of issuances (pages 525-1333) of the Nuclear Regulatory
Commission and its Atomic Safety and Licensing Appeal Boards, Atomic Safety
and Licensing Boards, and Administrative Law Judge. It covers the period from
October 1, 1977, to December 31, 1977.

Atomic Safety and Licensing Boards are authorized by Section 191 of the
Atomic Energy Act of 1954, These Boards, comprised of three members con-
duct adjudicatory hearings on applications to construct and operate nuclear
power plants and related facilities and issue initial decisions which, subject to
internal review and appellate procedures, become the final Commission action
with respect to those applications. Boards are drawn from the Atomic Safety
and Licensing Board Panel, comprised of lawyers, nuclear physicists and engi-
neers, environmentalists, chemists, and economists. The Atomic Energy Com-
mission first established Licensing Boards in 1962 and the Panel in 1967.

Beginning in 1969, the Atomic Energy Commission authorized Atomic Safety
and Licensing Appeal Boards to exercise the authority and perform the review
functions which would otherwise have been exercised and performed by the
Commission in facility licensing proceedings. In 1972, that Commission created
an Appeal Panel, from which are drawn the Appeal Boards assigned to each
licensing proceeding. The functions performed by both Appeal Boards and
Licensing Boards were transferred to the Nuclear Regulatory Commission by the
Energy Reorganization Act of 1974. Appeal Boards represent the final level in
the administrative adjudicatory process to which parties may appeal. Parties,
however, are permitted to seek discretionary Commission review of certain
board rulings. The Commission also may decide to review, on its own motion,
various decisions or actions of Appeal Boards.

The Commission also has an Administrative Law Judge appointed pursuant
to the Administrative Procedure Act, who presides over proceedings as directed
by the Commission,

This volume is made up of reprinted pages from the three monthly issues
of the Nuclear Regulatory Commission publication Nuclear Regulatory Com-
mission Issuances (NRCI) for this period, arranged in chronological order,
Cross references in the text and indexes are to the NRCI page numbers which
are the same as the page numbers in this publication.

Issuances are referred to as follows: Commission--CLI, Atomic Safety and
Licensing Appeal Boards--ALAB, Atomic Safety and Licensing Boards--LBP,
and Administrative Law Judge--ALJ.

The summaries and headnotes preceding the opinions reported herein are not
to be deemed a part of those opinions or to have any independent legal sig-
nificance.
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October 4, 1977

Upon consideration of petitions by the Natural Resources Defense
Council, Inc., for leave to intervene and a hearing on ten pending applica-
tions to export low-enriched uranium to nations in the European Atomic
Energy Community (EURATOM), the Commission determines that peti-
tioner lacks the requisite legal interest to intervene as a matter of right under
§189 of the Atomic Energy Act of 1954, as amended, 42 U.S.C. 2239. Since
imminent passage by Congress of nuclear non-proliferation legislation
could resolve all of petitioner’s substantive claims, the Commission defers
decision on whether a discretionary public hearing should be held.

RULES OF PRACTICE: STANDING TO INTERVENE

A petitioner is not entitled to intervene as a matter of right where its
petition raises abstract issues relating to the conduct of U.S. foreign policy
and protection of the national security. Petition must establish that it will be
injured and that the injury is not a generalized grievance shared in substan-
tially equal measure by all or a large class of citizens. ’ :

MEMORANDUM AND ORDER
I. BACKGROUND AND SUMMARY OF DECISION

Between May 20, 1977, and September 16, 1977, the Natural Resources
Defense Council, Inc. (*“NRDC”), filed with this Commission five petitions
seeking leave to intervene and a hearing on ten pending export license ap-
plications' each raising issues with respect to.the export of low-enriched
uranium to nations in the European Atomic Energy Community
(“EURATOM?’).? The applications subject to NRDC intervention petitions
are:

(1) XSNM-1116 for (519.182 kg U-235 contained in 18,981.415 kg of
U, enriched to a maximum of 3.00 percent to be used as fuel
in the Witrgassen Nuclear Power Station—Federal Republic of
Germany (FRQG)).

'NRDC also sought leave to intervene and a hearing on XSNM-1160 (Docket No. 70-2645),
an application to export low-enriched uranium for use at the Trind Vercellese Atomic Power
Station, Italy. By letter dated August 4, 1977, the Westinghouse Electric Company withdrew
this application and therefore it will not be treated further in this memorandum and order.

. *The EURATOM member countries include: Belgium, Denmark, Federal Republic of Ger-
many, France, Ireland, Italy, Luxembourg, Netherlands, and the United Kingdom.
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XSNM-1117 (304.823 kg U-235 contained in 11,234 kg of U,
enriched to a maximum of 3.00 percent for use as fuel at the
Phillipsburg 1 reactor—FRG).

XSNM-1119 (502.234 kg U-235 contained in 15 528.25 kg of U,
enriched to a maximum of 2.8 percent for use as fuel at the
Borsselle Nuclear Power Station—The Netherlands).
XSNM-1142 (45.823 kg of U-235 contained in 1,367.8 kg of U,
enriched to a maximum of 3.35 percent for use as working stock
for the manufacture of fuel assemblies by RBU—FRG).
XSNM-1145 (265.1 kg U-235 contained in 11,088 kg of U,
enriched to a maximum of 2.8 percent for use as fuel at the
Gundremmingen Atomic Power Station—FRG). '
XSNM-1162 (812.1612 kg of U-235 contained in 24,243.615 kg of
U, enriched to a maximum of 3.35 percent for use as fuel at
the Tihange Nuclear Power Plant—Belgium).

XSNM-1167 (489.915 kg of U-235 contained in 11,057 kg of U,
enriched to a maximum of 5.73 percent for use as fuel at the
SENA nuclear power reactor—France).

XSNM-1176 (6,526.8743 kg of U-235 contained in 217,363.4 kg
of U, enriched to a maximum of 3.3 percent for use as fuel at
the following nuclear reactors in France: Bugey 4, Bugey 5,
Tricastin 1, Gravelines 3, Bugey 1 and Saint Laurent B1).
XSNM-1180 (390.988 kg of U-235 contained in 10,712 kg of U,
enriched to a maximum of 3.65 percent for use as fuel at the
Doel 1 nuclear power reactor—Belgium).

XSNM-1181 (1,000.136 kg of U-235 contained in 36,338 kg of U,
enriched to a maximum of 3.40 percent for use as fuel at
the Isar nuclear power reactor—FRG).

In accordance with procedures in Executive Order 11902, these applica-
tions were transmitted to the Department of State to obtain the coordinated
views of the Executive Branch on issuance of the respective export licenses.
The State Department has provided the Commission with the Executive
Branch analysis of four applications: XSNM-1116, XSNM-1117, XSNM-
1119, and XSNM-1145. The Executive Branch has concluded that the pro-
posed exports would take place pursuant to the Additional Agreement for
Cooperation between the United States and EURATOM signed at
Washington, D.C., and New York on June 11, 1960 (T.I.A.S. 4650),* and

This agreement has been subsequently amended several times. The most recent revision oc-
curred on September 20, 1972. See T.1LA.S. 5103; T.I.A.S. 5104; T 1.A.S. 5444; and T.1LA.S.

7566.
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that the exports would not be inimical to the common defense and security
of the United States. The State Department has not yet provided the Com-
mission with the Executive Branch views on XSNM-1142, XSNM-1162,
XSNM-1167, XSNM-1176, XSNM-1180 or XSNM-1181.

On September 19, 1977, in accordance with the Commission’s internal
procedures, the NRC staff forwarded its recommendation that license ap-
plications XSNM-1116, XSNM-1117, XSNM-1119, and XSNM-1145 be ap-
proved. Because several of the challenged applications are now in a pro-
cedural posture where NRC licensing action would ordinarily be ap-
propriate, the Commission believes that Petitioner’s intervention and hear-
ing claims should now be addressed. ,

The Commission has carefully reviewed the submissions filed by all par-
ticipants in this matter. In a public meeting on September 20, the Commis-
sion discussed the threshold procedural issues posed by the NRDC interven-
tion petition and reached the following conclusion. First, Petitioner lacks
the requisite legal interest in these proceedings under Section 189 of the
Atomic Energy Act of 1954, as amended, to entitle it to intervene as a mat-
ter of right. Second, because imminent enactment of nuclear non-
proliferation legislation by the Congress could resolve all Petitioner’s
substantive claims regarding the pending license applications, the Commis-
sion will defer consideration on whether further proceedings for receiving
public views and information might benefit this licensing proceeding.

II. PETITIONER'S CONTENTIONS

Petitioner NRDC is a national, nonprofit membership organization
which seeks to intervene in these export licensing proceedings on behalf of
its members. NRDC states itself to be an environmental organization com-
mitted to the protection of the human environment, public health and
safety.

Petitioner contends that these exports of low-enriched uranium to
EURATOM countries would be inimical to the common defense and se-
curity of the United States because EURATOM countries may retrans-
fer United States-supplied nuclear material or reprocess such mate-
rial within the European Community without prior United States
approval. Reprocessing is the separation of unburned uranium and
plutonium from the spent fuel generated by a nuclear reactor. After
separation, the plutonium may be used for fabrication into fresh fuel.
. Plutonium, however, can also be used directly to fabricate nuclear explosive
devices. Therefore, reprocessing facilities must be safeguarded to ensure
that extracted plutonium is not diverted for illicit purposes. NRDC notes
that reprocessing facilities have been or are being constructed in France and
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the United Kingdom and that these facilities are currently accepting orders
for and shipments of spent nuclear reactor fuel for reprocessing. NRDC
contends that commercial reprocessing of nuclear fuel anywhere may lead
to nuclear weapons proliferation and is therefore a threat to United States
national security. Petitioner asserts that before the Commission can make
the determination required for issuance of an export license under the
Atomic Energy Act (namely, that exports of low-enriched uranium to
EURATOM countries are not inimical to the common defense and security
of the United States), the Commission must condition each license to re-
quire a prior United States approval right for any retransfer or reprocessing
of the exported fuel. ]

Petitioner filed motions on August 17 requesting that the Commission
consolidate consideration of the applications subject to intervention peti-
tions and to make a single decision with respect to these exports. Petitioner
also requested financial assistance, so that it may fully present its members’
views on the issues it raises.

II1. STANDING

Petitioner NRDC is an organization with a membership in excess of
24,000 persons in the United States and foreign countries, including
members in EURATOM nations. NRDC asserts that the interests of its
members will be directly affected by the grant or denial of the specific
licenses and it is therefore entitled to a hearing as a matter of right pursuant
to Section 189 of the Atomic Energy Act of 1954, as amended, 42 U.S.C.
2239. That section provides a right to a hearing to those who can establish
that they have an interest which ‘‘may be affected by the proceeding.”’ The
interests which the NRDC seeks to protect are set forth in its petitions as
follows: ' '

NRDC members who travel to or teside in the EURATOM nations may

be exposed to the risks associated with the reprocessing of this nuclear

fuel. Moreover, because of the potential worldwide harm associated
with the risk of diversion or theft of reprocessed special nuclear ma-
terial and the use thereof for destructive purposes, the interests of all

NRDC members in the maintenance of a safe, healthful and produc-

tive environment are directly threatened.

The NRC Staff, Exxon (the Applicant for license number XSNM-1145),
and the Department of State have filed submissions with the Commission
stating that these interests are not sufficient to confer standing upon the
NRDC.

NRDC further requests that the Commission await the outcome of its
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appeal to the United States Court of Appeals for the District of Columbia
Circuit of the Commission’s order in Edlow International Company, CLI-
76-6, 3 NRC 563 (1976), which addressed the standing of NRDC in export
licensing matters. The NRDC appeal, captioned NRDC, et al. v. NRC
(D.C. Cir. No. 76-1525) was argued on December 8, 1976. The Commission
believes that it would be inappropriate to await the results of the NRDC ap-
peal.* First, it cannot be predicted when the Court’s decision will issue. To
delay action indefinitely on all these licenses could have a significant and
adverse impact upon United States relations with its European allies, par-
ticularly so since EURATOM has already requested prompt issuance of at
least one of these licenses. In a letter dated September 8, 1977, Fernand
Spaak, the Head of the Delegation of the Commission of the European
Communities, informed the Commission that failure to ship material
covered by License No. XSNM-1116 by mid-November would result in
shutdown of the Wiirgassen nuclear power reactor in the Federal Republic
of Germany in June 1978. Second, an analysis of the interests asserted by
NRDC and recent judicial decisions on standing have led the Commission
to reaffirm the earlier holding in Edlow International, supra, that this Peti-
tioner lacks standing to compel its participation in Commission proceedings
for the export of nuclear reactor fuel to foreign nations.

In Edlow International, supra, the rationale for using judicial prece-
dents as guidance for NRC standing determinations was fully explained.
In the same decision it was observed that expansive rules of standing
would be “‘undesirable in the export licensing context, which involves sen-,
sitive questions of . . . foreign policy.”” 3 NRC at 570. In reaffirming those
positions here, we see no need to repeat the extensive analysis contained in
the Edlow International opinion.

Any right the Petitioner may have to demand a hearing in the present
proceeding must be based upon Section 189 of the Atomic Energy Act of
1954, as amended, 42 U.S.C. 2239. That section provides that a hearing
must be granted, on the request of persons who can demonstrate an
“‘interest [which] may be affected by the proceeding.”” Under the most re-
cent Supreme Court decisions on standing, a party seeking relief must
‘“allege some threatened or actual injury resulting from the putatively illegal
action befoge a federal court may assume jurisdiction.”” Linda R.S. v.

*Unlike its petition to intervene in Edlow International Company, CLI-76-6, 3 NRC 563
(1976), NRDC does not assert broad institutional interests, but stated it wished to reserve the
right to brief other issues with regard to standing after the D.C. Circuit issues its opinion. The
standing of the NRDC as an institution is fully addressed in the Edlow opinion, 3 NRC at’
572-74. We adhere to the view expressed in Edlow: that any institutional interests of the NRDC
are insufficient to confer standing upon it in a nuclear export licensing proceeding for the ship-
ment of reactor fuel to foreign nations.
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Richard D., 410 U.S. 614, 617 (1973), Warth v. Seldin, 422 U.S. 490, 499
(1975); see Simon v. Eastern Kentucky Welfare Rights Organization, 426
U.S. 26 (1976). One focus of the ‘‘injury in fact’’ test is the concept that a
claim will not normally be entertained if the ‘‘asserted harm is a ‘general-
ized grievance’ shared in substantially equal measure by all or a large class
of citizens . . . .”” Warth v. Seldin, 422 U.S. at 499. Thus, even if thereisa
generalized asserted harm, the Petitioners must stiil show a distinct and
palpable harm to them. Id. at 501. See United States v. Students Challeng-
ing Regulatory Agency Procedures (SCRAP), 412 U.S. 669 (1973).

Petitioner’s claims of interest here rest upon two assertions: (1) that its
members who travel to or reside in the EURATOM nations may be exposed
to alleged risks associated with the reprocessing of United Statessupplied
fuel and (2) that ““the potential worldwide harm associated with the risks of
diversion’’ of United States-supplied fuel will cause its members direct in-
jury.

The Commission and the Courts have recognized a *‘functional need for
well defined and specific interests, which will lend concrete adversity to the
decision-making process.”’ Edlow International, supra, at 570. The Com-
mission finds that the issues raised by the Petitioner embody abstract con-
‘cerns pertaining to the conduct of U.S. foreign policy and protection of the
national security rather than an actual injury which would entitle them to
intervene in these proceedings.

The grant or denial of export licenses is so far removed from the
generalized harm mentioned by the Petitioner that intervention in these pro-
ceedings as a matter of right would not directly benefit the petitioners in a
tangible fashion. Rather than assert any direct palpable injury, Petitioner
is only able to assert a remote potential for harm. The risks upon which Peti-
tioner’s claim is based apply not only to each NRDC member residing in or
traveling through a EURATOM nation, but also to all citizens of the United
States. Thus, the asserted injury here is completely unparticularized and is
‘“‘shared in substantially equal measure by all or a large class of citizens.”’
Under this test, announced in the Warth case, Petitioner’s standing claim
fails. As the Court of Appeals for the District of Columbia Circuit stated in
its recent decision in Machinery Dealers National Association v. Lockheed
Aircraft Corporation, et al. (D.C. Cir. No. 74-535, August 25, 1977), “[a]
plaintiff may not rely on ‘the remote possibility, unsubstantiated by allega-
tions of fact, that [his] situation might have been better had respondents
acted otherwise, and might improve were the court to afford relief.” ** Slip
Opinion, at 11, citing Warth v. Seldin, supra, at 507 and Simon v. Eastern
Kentucky Welfare Rights Organization, supra, at 42-46.

Even if the Petitioner were to show an actual injury in fact, it must also
establish that a causal link exists between the actions of the agency and the
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alleged injury. Linda R.S. v. Richard D., supra, at 617. The alleged harm to
NRDC members would not flow from the approval of export licenses for
low-enriched uranium to EURATOM. Rather, the potential risks NRDC is
concerned with are dependent on the intervening acts of third parties. In
this regard, diversion of nuclear material by terrorists or saboteurs would
constitute an unlawful act in any of the EURATOM nations. Similarly,
diversion of material by any of the recipient governments for weapons pur-
poses would violate international undertakings with the United States and
in multilateral agreements. As stated in Edlow International, supra:
. . . [Tihe Commission’s responsibility for considering the possibility
of diversion as one aspect of protecting the common defense and
security of the United States does not establish that diversion would
cause any concrete personal or direct harm to petitioners which would
entitle them to a voice in its proceeding. 3 NRC at 577.

IV. FURTHER DISCRETIONARY PROCEEDINGS

The Petitioner has not established a right under Section 189 to intervene
or to demand a public hearing. Nonetheless, the Commission may in its
discretion direct further public proceedings if it determines that such pro-
ceedings would be in the public interest. Edlow International, supra, at 580;
Babcock and Wilcox, CLI-77-18, 5 NRC 1332, 1348-49 (1977).

For the reasons detailed below the Commission has decided that it
would be inappropriate to consider the desirability of further proceedings at
this time and will defer such consideration until a later date. Congress is
presently addressing issues raised by Petitioner and legislation appears im-
minent. At such time as pending nuclear non-proliferation legislation is
enacted or in the event that Congress recesses without adopting such legisla-
tion, the Commission will examine the need for and desirability of further
proceedings. ‘

For the past two and a half years, the Congress has actively considered
legislation to provide a comprehensive framework for nuclear non-
proliferation policy. In April of this year, President Carter also forwarded a
specific proposal for non-proliferation legislation to the Congress. Present-
ly, there is reason to believe that legislation bearing directly on these issues
will be enacted prior to the Congressional recess this autumn.* -

*H.R. 8638, the *‘Nuclear Anti-Proliferation Act of 1977, was approved by the House of
Representatives on September 28, 1977, The counterpart Sentate bill, S. 897, was reported by
the Government Affairs Committee on August 5, 1977; and by the Foreign Relations Commit-
tee on October 3, 1977. If Senate floor action takes place before the recess, statutory guidance
would be available to the Commission in the very near future.
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The issues raised by Petitioner concerning United States reprocessing
and retransfer rights for material exported to EURATOM have been active-
ly discussed in the context of these legislative initiatives. The record of
legislative consideration of these issues is voluminous. More than fifty
witnesses representing concerned Federal agencies, the nuclear industry, and
the public (including spokesmen for Petitioner, NRDC) have contributed to
the development of the record on the precise issues raised with respect to the
EURATOM licenses. For example, during the past eighteen months hear-
ings have been held by at least ten Congressional full committees and sub-
committes, including the following:

Joint Committee on Atomic Energy [recently abolished as a result of

Senate reorganization].® .

Senate Government Affairs Committee [formerly Government Opera-

tions].

Subcommittee on Energy, Nuclear Proliferation and Federal Ser-

vices.

Senate Foreign Relations Committee.

Subcommittee on Arms Control, Oceans and International Environ-
ment.*

Senate Energy and Natural Resources Committee.

Subcommittee on Energy Research and Development.®

House International Relations Committee.

Subcommittee on International Security and Scientific Affairs.
Subcommittee on International Economic Policy and Trade.'®

The most significant aspect of this detailed Congressional and Executive
Branch record is that terms of the pending legislation could substantially
resolve issues raised by Petitioners. Versions of non-proliferation legislation
in both the House and Senate would impose specific new criteria to guide
the Commission in its nuclear export licensing determinations. The issues
Petitioner seeks to raise in this proceeding, namely whether the United
States should insist upon a right of pnor approval for retransfer and

$Hearings before the Joint Committee on Atomic Energy, 94th Cong., 2nd Sess., Volume I
(June 22, 1976), 468 pages; Volume 11 (July 28 and August 31, 1976), 252 pages.

"Hearings before the Committee on Government Operations, 94th Cong., 2nd Sess.
(January 19, 20, 29, 30 and March 9, 1976), 2,048 pages.

*Hearings held April 25, May 6 and 23, 1977.

*Hearings held September 13 and 14, 1977,

“Hearings and Markup before the Subcommittees in International Security and Scientific
Affairs and on Economic Policy and Trade, 95th Cong., 1st Sess. (April 4; May 18, 26; July
27, 29; August 1 and 2, 1977), 418 pages.
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reprocessing of United States-supplied nuclear material within EURATOM,
are specifically addressed in the proposed criteria.!’ The legislation in both
houses of Congress currently provides an exemption from these licensing
criteria for United States exports to EURATOM for a specific time period
during which the United States will seek to negotiate reprocessing and
retransfer controls in a new agreement for cooperation with EURATOM.'?

Even though we have not resolved the issue of whether a discretionary
hearing should be held at some later date, the Commission will continue to
process license applications for exports to EURATOM nations. While
awaiting the outcome of Congressional deliberations, the Commission will
consider expressions of need by the applicants for the fuel, as well as pre-
sent statutory licensing requirements under the Atomic Energy Act.

The deferral of the decision whether to hold discretionary hearings
makes it unnecessary for the Commission to rule on Petitioner’s motion to
consolidate these proceedings and for financial assistance at this time.

For the Commission

Samuel J. Chilk
Secretary of the Commission

Dated at Washington, D.C.,
this 4th day of October 1977.

SEPARATE VIEWS OF COMMISSIONER BRADFORD:

Given the Commission’s disposition of the standing to intervene issue in
the Edlow opinion and in this case, I concur in the result of Section IV of
this opinion. However, I express no opinion at this time on Petitioner’s
standing to intervene in this or similar proceedings.

'']n the Senate, Section 305 of S. 897 would create a new Section 127 of the Atomic Energy
Act entitled ““Criteria Governing United States Nuclear Exports.”* Subsections (a)(4) and (2)(5)
of new Section 127 would specifically require a prior U.S. approval right for reprocessing of
U.S.-supplied nuclear material except for retransfers within the European community. In the
House of Representatives, Section 505 of H.R. 8638 would adopt similar licensing criteria.
Another section of the proposed legislation (Section 401 in both S. 897 and H.R. 8638) sets
forth negotiating objectives to be included in new and revised United States agreements for
civil nuclear cooperation. Reprocessing and retransfer rights are also specifically addressed in
this new provision. The intent of Congress with respect to the EURATOM exemption is further
clarified in the Report of the Committee on International Relations of the House of Represen-
tatives accompanying H.R. 8638 (Rpt. No. 95-587, 95th Cong., 1st Sess. (August 5, 1977)).

2This exemption is set forth in S. 897 at Section 304(a) creating a new Section 126 of the
Atomic Energy Act. In H.R, 8638, the exemption is contained in Section 504(a).
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Cite as 6 NRC 535 {1977) CLI-77-25

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

COMMISSIONERS:

Victor Gilinsky
Richard Kennedy
Peter Bradford

In the Matter of Docket Nos. 50-443
50-444

PUBLIC SERVICE COMPANY OF

NEW HAMPSHIRE, et al.

{Seabrook Station, Units 1 and 2) October 14, 1977

Upon motion by the Commonwealth of Massachusetts, the Commission
concludes that, despite noncompliance with Commission certiorari rules
due to its failure actively to seek or oppose review earlier, Massachusetts
should be named a party to the review of ALAB’s 422 and 423 because (1) it
has now shown its desire to participate in such review; (2) this is one of the
first cases arising under the certiorari rules (a circumstance which does not
excuse but rather helps to explain the Commonwealth’s errors); and (3) par-
ticipation by an interested sovereign state is always desirable and is par-
ticularly appropriate here, where the review includes an issue involving state
utility ratesetting laws and practices.

RULES OF PRACTICE: PARTIES TO COMMISSION REVIEW

Under 10 CFR §2.786(b)(6), the selection of parties to a Commission
review proceeding is clearly a matter of Commission discretion.

RULES OF PRACTICE: PARTIES TO COMMISSION REVIEW

A major factor in a Commission decision whether a party below should
be made a party to a Commission review is whether that party has actively
sought or opposed such Commission review. This factor helps reveal which
parties are interested in the Commission’s review and whether their par-
ticipation would aid that review.
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RULES OF PRACTICE: CERTIORARI

The Commission’s certiorari rules do not provide that, if one party seeks
review of an issue, other parties supporting review of that issue may or
should remain silent. A party desiring to be heard in a Commission review
proceeding should somehow participate in the process by which the Com-
mission determines whether to conduct such a review.

RULES OF PRACTICE: CERTIORARI

When it seeks Commission review of an Appeal Board decision, an in-
terested state ‘‘. .. is subject to all of the requirements which must-be
observed by other parties. . . .”” Gulf States Utilities Company (River Bend
Station, Units 1 and 2), ALAB-317, 3 NRC 175, 180 n. 7 (1976).

ORDER

Special counsel for the Commonwealth of Massachusetts has filed a mo-
tion to reconsider that part of our September 15, 1977, order naming the
parties to our review of ALAB’s 422 and 423 (CL1-77-22, 6 NRC 451). The
motion falls within the prohibition in 10 CFR §2.786(b)(7) against petitions
for reconsideration of Commission decisions granting or denying review
and the Secretary would be normally authorized to reject it as improper
without our taking any action on it. See 10 CFR §2.772(c). However, special
circumstances lead us to address ourselves to the merits of this motion.

Massachusetts asks us to modify our September 15 order by adding it to
the list of parties for the review proceeding. In that order we stated (6 NRC
at 453, n. 1) that the parties there admitted ‘‘adequately reflect the spectrum
of conflicting opinion . . .”” and that no other parties had filed papers with
the Commission on the issues as to which review was granted. 10 CFR
§2.786(b)(6) clearly provides that the selection of parties to a Commission
review proceeding lies within the Commission’s discretion.

A major factor in our decision whether any particular party to the pro-
ceeding below should be made a party to our review is whether that party
has actively sought or opposed such review before us. This factor is impor-
tant since it permits us to see which of the parties below are interested in the
review and an opportunity to judge whether their participation would aid
our review. Here this factor weighed heavily in our initial selection of par-
ties since Massachusetts had completely failed to participate.

The Commonwealth’s apparent theory—that if one party seeks review
of an issue, other parties supporting review of that issue may or should re-
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main silent—must be rejected since it is flatly inconsistent with what we said
when we adopted the certiorari rule. At that time we said,

. all of those who support review should petition under § 2.786(b)(1)
within 15 days after service of the Appeal Board decision. This does not
mean that duplicative petitions must be filed. Parties can communicate
informally prior to filing, and one petition can incorporate by reference
the substance of another.

42 Fed. Reg. 22128 (May 2, 1977) (emphasis added). We take this occasion
to reiterate what is implicit in that statement; If a party desires to be heard
in a Commission review proceeding, it should participate in some fashion in
the process by which the Commission determines whether to conduct such a
review.'

Nonetheless, there are unusual and perhaps unique circumstances here
present that persuade us to modify our previous order and to admit the
Commonwealth as a party. First, Massachusetts has now shown its desire to
participate in our review of ALAB’s 422 and 423. Second, this is one of the
very first cases arising under our certiorari rules which does not excuse the
Commonwealth’s errors but helps explain them. Lastly, the participation of
an interested sovereign state in our licensing process, as a full party or
otherwise, is always desirable and is particularly appropriate in this review
proceeding which presents an issue about state utility ratesetting laws and
practices. Together, these factors are sufficient here. But, all participants in
our licensing process should be on notice that in the future we shall require
compliance with the terms of our certiorari rule.

For the reasons stated above, the Commonwealth motion is granted.

It is so ORDERED.

By the Commission

Samuel J. Chilk
Secretary of the Commission

Dated at Washington, D.C.,
this 14th day of October 1977.

"When it seeks Commission review of an Appeal Board decision, a state **. . . is subject to
all of the requirements which must be observed by other parties. . . .”* Gulf States Utilities
Company (River Bend Station, Units 1 and 2), ALAB-317, 3 NRC 175, 180, n. 7 (1976).
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Cite as 6 NRC 538 (1977) CLI1-77-26

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

COMMISSIONERS:

Joseph M. Hendrie, Chairman
Victor Gilinsky

Richard T. Kennedy

Peter A. Bradford

in the Matter of
FLORIDA POWER & LIGHT COMPANY
(St. Lucie Nuclear Power Plant, Unit 1) Docket Nos.50-335A

(Turkey Point Plant, Units 3 and 4) Docket Nos. 50-250A
‘ 50-251A
October 25, 1977

The Commission decides not to review ALAB-428, 6 NRC 221 (1977),
but directs the staff to refer antitrust allegations concerning three fully
licensed plants to the Attorney General.

ORDER

The Commission has decided not to review ALAB-428. We note,
however, the request of the petitioners that if the Commission fails to grant
the Petition, a reference of their allegations be made to the Attorney
General.

In a recent decision, Houston Lighting & Power Company (South Texas
Project, Unit Nos. 1 and 2), CLI-77-13, 5§ NRC 1303 (1977), we discussed
our antitrust responsibilities, as set forth in Section 105 of the Atomic
Energy Act, as amended, 42 U.S.C. 2135. There we stated that ‘‘antitrust
allegation might be raised outside the license review context, Subsequent
allegations that licenses are being used in such a way as to violate the an-
titrust laws are to be referred to the Department of Justice for investigation
and possible enforcement action . . . .>’ 5 NRC at 1312. The Florida Cities
petition contains such allegations,

The staff is therefore directed promptly to refer to the Attorney General
the allegations of the Florida Cities, as well as “‘any [related] information it
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may have [if any] with respect to any utilization of special nuclear material
or atomic energy which appears to violate or to tend toward the violation’’
of any of the antitrust laws. 42 U.S.C. 2135(b).
~ It is so ORDERED.
By the Commission

Samuel J. Chilk
Secretary of the Commission

Dated at Washington,D.C., .
this 25th day of October 1977.

539






Cite as 6 NRC 541 (1977) ALAB-435

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING APPEAL BOARD

Michael C. Farrar, Chairman
Richard S. Salzman
Dr. W. Reed Johnson

In the Matter of : Docket No. 50-389
FLORIDA POWER & LIGHT COMPANY

(St. Lucie Nuclear Power Plant,
Unit No. 2) October 7, 1977

Upon appeal by intervenors from the Licensing Board’s initial decision
(LBP-77-27, 5 NRC 1038 (1977)), the Appeal Board upholds the determina-
tion below that the staff”s NEPA review of alternative sites was adequate,
taking into account the procedures followed both before and after its
methodology was questioned. Upon sua sponte review of other aspects of
the initial decision, the Appeal Board directs the applicant to provide a
memorandum setting forth information relevant to steam generator tube in-
tegrity. . ‘

Initial decision affirmed, subject to outcome of further examination in-
to issue of steam generator tube integrity, over which jurisdiction is
retained.

NEPA: CONSIDERATION OF ALTERNATIVES

An applicant’s selection of a site may be rejected on the ground that a
preferable alternative exists only if the alternative is ‘‘obviously superior.”

RULES OF PRACTICE: PROPRIETARY DATA

If a licensing board (or an intervenor with a pertinent contention) wishes
to review data claimed by an applicant to be proprietary, it has a right to do
so (albeit under a protective order if necessary). 10 CFR §2.790(b)(6); Com-
monwealth Edison Co. (Zion, Units 1 and 2), ALAB-196, 7 AEC 457, 469
(1974).
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Messrs. Harold F. Reis, Washington, D.C., and Norman
A. Coll, Miami, Florida, for the applicant, Florida Power
& Light Company.

Mr. Martin Harold Hodder, Miami, Florida, pro se and as
counsel for intervenors Rowena E. Roberts, et al.

Messrs. William J. Olmstead and William D. Paton for
the Nuclear Regulatory Commission staff.

DECISION

We have before us the Licensing Board’s initial decision authorizing the
construction by the applicant of a second nuclear unit at the St. Lucie site
on Florida’s east coast.’ That decision resolves all the issues the Board had
left open in an earlier partial initial decision.? It also contains the Board’s
conclusions on the intervenors’ alternative site contention, which had been
summarily dismissed early in the proceeding but was reinstated by us on the
basis of information which came to light when the case reached us the first
time.?

The intervenors have taken an appeal. Although their exceptlons cover a
number of topics, they abandoned many by failing to brief them.* Of those
that they have pursued, the alternative site matter has received their primary
attention. We discuss it in Part A below.* We then turn in Part B to a topic
not raised by the intervenors but which our own customary review of the en-
tire record has revealed to warrant discussion, viz., steam generator tube in-
tegrity.

A. Alternative Sites. The Commission has held that an applicant’s selec-
tion of a site may be rejected on the ground that a preferable alternative ex-

'LBP-77-27, 5 NRC 1038 (April 19, 1977).

*LBP-75-5, 1 NRC 101 (1975), as supplemented by LBP-75-25, 1 NRC 463 (1975).

JALAB-335, 3 NRC 830 (1976).

*See, e.g., Union Electric Co. (Callaway, Units 1 and 2), ALAB-347, 4 NRC 216 (1976). In
order to assure that the failure to include a discussion of certain exceptions in their brief was
not due solely to time constraints, we afforded the intervenors an opportunity to take addi-
tional time to supplement their brief (see June 8, 1977, App. Bd. Tr. 125-29) Certam excep-
tions remained unbriefed even in the supplement that was filed.

SThe other arguments which the intervenors have presented to us are essentially the same
ones presented to the Licensing Board and fully considered and rejected by it. We concur in its
disposition of the issues addressed in those arguments.

542



ists only if the alternative is ‘‘obviously superior.”’® In this connection,
although the intervenors do argue that a preferable site exists, their prin-
cipal contention is that the procedures which the staff followed in conduc-
ting its alternative site review fell far short of what the National En-
vironmental Policy Act requires.

Since hearing oral argument on the intervenors’ motion for a stay of
construction pending appeal,’ we have reviewed the entire record with some
care. We are convinced that the Licensing Board dealt with the alternative
site question in thorough and comprehensive fashion, With respect to the in-
tervenors’ primary assertion, that Board ultimately found the staff’s alter-
native site review to have been adequate, taking into account what was done
in the periods both before and after the staff’s methodology was first called
into serious question.® But the Board reached that conclusion only after it
had conducted a searching and critical analysis of the staff’s procedures; in-
deed, it held that the staff’s early efforts, standing alone, were inadequate.
We adopt as our own the essence of the Board’s well reasoned opinion and
add but two brief comments.

1. The National Environmental Policy Act requires the staff to examine
a wide range of possible impacts of a nuclear facility and, in that regard, to
inquire into whether there exist alternatives of one kind or another that
would mitigate those impacts. In that connection, we said earlier in this case
that perhaps the most important environmentally related task the staff has
is to determine whether an application should be turned down because there
is some other site at which the plant ought to be located.” No other en-
vironmental question is both so significant in terms of the ultimate outcome
and so dependent upon facts particular to the application under scrutiny.

¢Public Service Co. of New Hampshire (Seabrook, Units 1 and 2), CLI-77-8, 5 NRC 503,
526-36 (1977). As the Commission there explained, when a remand follows an earlier approval
of construction activity, the comparison between alternatives is to be made as of the time the
new decision is made—thereby giving the site selected by the applicant the benefit of any time
and money previously expended—unless there has been a lack of integrity in the NEPA pro-
cess. 5 NRC at 532-33. Here it does not matter at what point subsequent to the institution of
the Unit 2 proceeding the comparison is drawn. For as it turns out, the work which tipped the
balance in favor of the St. Lucie site occurred during the construction of the first unit on the
site. Any time and money arguably misspent (see 5 NRC at 533) in the period between the
Licensing Board's first decision on Unit 2 and the Court of Appeals’ stay of that decision was
essentially inconsequential.

"We denied the requested stay for the reasons assigned in ALAB-415,5 NRC 1435 (June 28,
1977). Much of the oral argument on the stay focused on whether the intervenors were likely to
prevail on the merits. After receipt of the parties’ full briefs on the appeals, we decided that ad-
ditional oral argument on the merits would not be necessary.

'See fn. 3, supra.

*See ALAB-33S, supra, 3 NRC at 840.
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Consequently, we would expect the staff to take unusual care in performing
its analysis and in disclosing the results of its work to the public.

We regret the necessity of having to state that the record of this case
does not instill confidence in us that the staff always acts with that degree of
care which would demonstrate its commitment to the vigorous enforcement
of NEPA’s commands regarding alternate site inquiries.!® At different
. times in this proceeding, the staff appeared to treat compliance with NEPA
as a hurdle in the path of, rather than a prerequisite to, the issuance of a
nuclear power plant license. Manifestly, the staff’s attitude toward en-
vironmental questions should be parallel to its generally commendable
stance in the safety area. There, the staff quite properly treats an applicant’s
statements as those of a decidedly interested party. Accordingly, the staff
reviews them with a trained, dispassionate and skeptical eye. Where the en-
vironment is concerned, the same sort of review should be the norm.

Lest we be misunderstood, we harbor no bias for or against any par-
ticular outcome of the staff’s review of environmental matters. But a staff
conclusion that an applicant’s proposal passes muster is valuable only to the
extent it represents the results of vigorous probing for possible shortcom-
ings. Where that has been done, there is much more reason to trust the
validity of the conclusion."

2. Our second comment is related to the first. There was need here for
careful probing of the staff’s efforts, and the intervenors helped initiate and
conduct that probe. Thus, although they did not achieve the ultimate result
they desired, the intervenors clearly assisted in the search for truth. The
contribution they made should not pass unnoticed.

B. Steam Generator Tube Integrity. Our review sua sponte of the other
aspects of the inital decision and the record has disclosed one matter which
requires further attention.'? In another proceeding, we recently completed a

SAs appears to be customary, in this case much of the work was done not by regular staff
employees but by consultants it retained. The staff, of course, bears full responsibility whether
it chooses to do the work itself or through outside consultants.

“"There is nothing startling about this message. That it ought to have been unnecessary to
convey it is confirmed by the fact that a similar thought appears in the applicant’s brief. In
their urging us to affirm the Licensing Board’s decision, that applicant placed emphasis on the
fact that the Board below had come to its decision only after conducting a most searching and
skeptical inquiry: **Here the Board was manifestly critical of the Staff and clearly had no
predisposition to a particular conclusion. [Citations omitted.] With this attitude, the Licensing
Board’s ultimate acceptance of the testimony and conclusions of the Staff provides additional
assurance of their validity.”” Applicant’s Brief, p. 44.

In addition, an observation is in order with respect to the procedure followed in looking in-
to the applicant’s financial qualifications, When the staff completed the last-minute reexamina-

{continued next page)
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prolonged, in-depth consideration of questions relating to the integrity, or
soundness, of the steam generator tubes in pressurized water reactors. See
Northern States Power Co. (Prairie Island, Units 1 and 2), ALAB-343, 4
NRC 169 (1976), and ALAB-427, 6 NRC 212 (August 15, 1977). This sub-
ject was not put in issue below, nor did the Licensing Board have occasion
to discuss it. It may have believed this course to be justified because the ap-
plicant has proposed to utilize “all volatile” secondary water treatment
(AVT) at St. Lucie 2, rather than the ‘‘phosphate’’ method which had
earlier been in vogue.!* The AVT method had been found to offer
reasonable assurance that there will be no tube corrosion.!* Moreover, it
was expected to protect against the recently encountered ‘‘tube denting”
phenomenonf’ which has been particularly prevalent at plants, like St. Lucie,
that are designed to use salt water for condenser cooling. For tube denting
had been considered to be a consequence of the use of the phosphate
method of secondary water treatment, which, as noted above, St. Lucie 2
will not employ.

It is no longer possible to be so sanguine about the matter. For, subse-
quent to the decision of the Board below, new information was brought to
our attention in Prairie Island. The existence of steam generator tube dent-
ing now has been reported at two seawater-cooled nuclear plants which
have used only the AVT method of secondary water treatment from the
beginning of their operation (i.e., they did not switch over after a prior use
of phosphates). See ALAB-427, supra, 6 NRC at 216-218, fn. 7 and accom-
panying text.'® Both of the affected plants, like St. Lucie, are of the Com-
bustion Engineering Company design.

(continued from preceeding page)
tion prompted by the dramatic increase in the projected cost of the facility (see Tr. 6617-18,
6630), it submitted to the Board an expurgated version of the applicant’s *‘source of funds"’
sheet. See the February 7, 1977, affidavit and accompanying documents later admitted into
evidence as Staff Exhibit S-11 (§ NRC at 1076, fn. 2 and accompanying text.) Its stated reason
for doing so was that the applicant claimed that the deleted figures were proprietary. Of
course, had the Board or the intervenors wished to review the figures, they would have had the
right to do so (albeit under a protective order if necessary), regardless of the proprietary
claims. See 10 CFR §2.790(b)(6); see also Commonwealth Edison Co. (Zion, Units 1 and 2),
ALAB-196, 7 AEC 457, 469 (1974).

. 1See Amendment #39 to the Preliminary Safety Analysis Report (September 26, 1975), p.
10.3-6a.

"“ALAB-343, supra, 4 NRC at 199.

v¢Tube denting’’ refers to the pinching of tubes caused by the growth of corrosion products
in the crevices between the tubes and their support plates.

*Additionally, the formation of porous magnetite, the precursor of denting, has been
demonstrated in the laboratory under conditins simulating a steam generator operating under
AVT with some chloride present. L.J. Martel, er al., “‘EPRI Steam Generator Programs,*’
American Power Conference, Chicago, lllinois, April 18-20, 1977. '
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Nothing presently in this record would allow us to disregard this ex-
perience, whir 1 portends the likelihood of steam generator tube denting at
St. Lucie. Because of the potential safety problems associated with that
phenomenon, we must explore it further. Accordingly, with respect to St.
Lucie, Unit 2, we direct the applicant to provide us and the other parties by
November 4, 1977, with a memorandum containing a full, current descrip-
tion of (1) the steam generators; (2) the components of the condensate and
feedwater systems; and (3) the method by which the secondary cooling
water is to be treated. In each instance, the submission should emphasize
those aspects of the plant’s design and operating procedures which will be
directed toward avoidance of steam generator sludge formation, tube corro-
sion and denting; and the provisions, if any, which are being made to cope
with denting should it nevertheless occur.'” Any other party may file a
responsive memorandum by November 30, 1977.

For the foregoing reasons, the Licensing Board’s authorization of the is-
suance of a construction permit for St. Lucie 2 is affirmed, subject to the
outcome of our further examination into the issue of steam generator tube
integrity, over which we are retaining jurisdiction.'®

It is so ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING APPEAL BOARD

Eleanor E. Hagins
Secretary to the Appeal Board

"In this connection, see also our unpublished order of August 19, 1977, calling for addi-
tional information in Public Service Co. of New Hampshire (Seabrook, Units 1 and 2), Docket
Nos. 50-443 and 50-444. (A copy of that order is being sent to the parties along with this opi-
nion.) As we there recognized, this type of information normally need not be supplied by (and
may not even be available to) an applicant at the construction permit stage. However, here, as
there, it will be useful to us to have all the information currently available.

*For reasons previously elaborated elsewhere, construction may proceed in the interim. See
Public Service Co. of New Hampshire (Seabrook, Units 1 and 2), ALAB-422, 6 NRC 33, 105
(July 26, 1977) (Commission review pending on other grounds, CLI-77-22, 6 NRC 451,
September 15, 1977).
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING APPEAL BOARD
Michael C. Farrar, Chairman

Dr. John H. Buck
Dr. Lawrence R. Quarles -

In the Matter of ‘ Docket Nos. 50-3
' . 50-247
CONSOLIDATED EDISON COMPANY 50-286

OF NEW YORK, INC.

POWER AUTHORITY OF THE
STATE OF NEW YORK

(Indian Point, Units 1, 2 and 3) October 12, 1977

Following evndentlary hearings conducted pursuant to the Commission’s
Order in CLI-75-8, 2 NRC 173 (1975) (as well as the Appeal Board’s Order
in ALAB-357, 4 NRC 542 (1977)), the Appeal Board rules on various
geologic and seismic issues.

TECHNICAL ISSUES DISCUSSED: Tectonic provinces; ground ac-
celeration value resulting from safe shutdown earthquake, capable fault;
significance of microearthquakes.

Messrs. Harry H. Voigt, Leonard M. Trosten, Patrick
O’Hare and Eugene Fidell, Washington, D. C., and Mr. G.S.
Peter Bergen, New York, New York, for the licensees,
Consolidated Edison Company of New York and Power
Authority of the State of New York.

Ms. Joyce P. Davis, New York, New York, for the‘licensee,
Consolidated Edison Company of New York.

‘ Mr. James L. Woods, New York, New York, for the li-
censee, Power Authority of the State of New York. i
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Mr. David S. Fleischaker, Washington, D. C., for the in- * -
tervenor, Citizens’ Committee for Protection of the En- .
vironment. L

Messrs. John Clemente, Michael Curley and John Rosen- ' e
berg, and Ms. Sandra Mitchell Caron, Albany, New York,
for the New York State Atomic Energy Council.

Messrs. Joseph Gallo, Frederick Gray, Myron Karman,
Thomas Bruen, Michael W. Grainey, and Richard C.
Browne, and Ms. Coleen Nissl for the Nuclear Regulatory
Commission staff.

DECISION

Opinion of the Board by Dr. Buck and Dr. Quarles:

This special proceeding on the seismic and geological aspects of the In-
dian Point nuclear reactor site near Peekskill, New York, was initiated by
the Commission in its memorandum and order of August 4, 1975, CLI-75-
8, 2 NRC 173. That memorandum and order was prompted by seismic and
geologic questions raised during the operating license proceedings for the
Indian Point 2 and Indian Point 3 nuclear reactors. The complete history of
the proceeding to the date of the memorandum and order is outlined therein
and need not be repeated here. See also ALAB-319, 3 NRC 188 (1976).

This Board* on August 5, 1975, issued a **Notice of Public Hearing on
Seismic Issues, and Order in Connection Therewith’’? and convened a
prehearing conference on September 25, 1975, to discuss with the parties the
formulation of the issues and other matters. As the result of this conference
and later suggestions from the parties, we issued a prehearing conference
order on October 17, 1975, setting forth the issues to be covered and out-
lining a schedule for discovery and submission of testimony.

_The issues there stated were:
1. Does the Cape Ann earthquake of 1755, or any other historic
event, require the assumption, in accordance with 10 CFR Part
100, Appendix A, of a safe shutdown earthquake for the Indian
Point site greater than a Modified Mercalli intensity VII?

'The initial Board Chairman, John B. Farmakides, left the Commission in November 1975
and was then replaced by the present chairman (see Reconstitution of Atomlc Safety and
Licensing Appeal Board, November 28, 1975).

240 Fed. Reg. 33498 (August 8, 1975).
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2. Should the ground acceleration value used for the design of
Indian Point, Unit 1, 2 or 3, be increased?

3. Is the Ramapo fault a capable fault within the meaning of Ap-
pendix A, 10 CFR Part 1007

The 35 days of hearings on these issues commenced on April 21, 1976, and
ended on July 25, 1976.

On August 27, 1976, the licensees forwarded to us ‘“Licensees’ Motion
to Modify License Condition.’”’ The condition involved was contained in
Amendment 2 to the Unit 3 operating license, which had been issued on
April 5, 1976, just two weeks before the commencement of the hearings on
the three issues. This amendment, inter alia, permitted the licensees to
operate the Indian Point 3 reactor to 91% of rated power. However, Sec-
tion 2(C)(4) of the amendment required the licensees to “‘conduct a program
of geological and seismological investigations’’ of the Indian Point site and
the Ramapo fault system. Included in this program was the requirement
that the licensees expand the then existing microseismic monitoring network
‘*southward to include the Pompton Lakes, New Jersey, epicenter area and
northward to include the Fahnstock region.”’ Amendment 2, §(C)(4)(c).

Although the amendment was relevant to the issues in these hearings,
the NRC staff neglected to inform this Board about it. We first became
aware of the license condition on the last day of the hearings on the three
issues when licensees counsel brought the matter to our attention in his
cross-examination of the staff on the purpose behind the requirement for an
enlarged micromonitoring system.

The condition imposing the micromonitoring extension required the
licensees to obtain two years of data on the expanded system by April §,
1979. In its motion the licensees in essence requested this Board to examine
the need for an enlarged monitoring system and extend the completion of
the two-year investigation with such an expanded monitoring system until
three years after the final Commission and judicial action on our decision.

On September 14, 1976, we stayed the installation of the new system
pending our review of the problem. This allowed time for us to give the mo-
tion full consideration without requiring the licensees to take irrevocable ac-
tion before we rendered a decision. On November 10, 1976, we issued a
decision (Chairman Farrar dissenting) further postponing the time limits for
compliance with the license conditions and calling for submission of
evidence from all the parties, with the expectation that a hearing on the
issue would be held early in 1977. ALAB-357, 4 NRC 542.3

*This decision was affirmed by the Commission in its memorandum of January 14, 1977
(CLI-77-2, 5§ NRC 13).
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Six days of hearings on the expanded monitoring system were held in
Bethesda, Maryland, between March 15 and March 23, 1977. Testimony
was submitted by the licensees, the NRC staff and the State of New York
while CCPE participated only in the cross-examination. The questions in-
volved in this phase of the hearing are discussed in this decision as Issue 4.

For the reasons given below we find that:

1. Inaccordance with Appendix A, 10 CFR Part 100, neither the Cape
Ann earthquake nor any other historic event requires the assump-
tion of a safe shutdown earthquake for the Indian Point site of
greater than a Modified Mercalli intensity VII.

2. The ground acceleration value used for the design of Indian Point,
Units 2 and 3, should remain at 0.15g. Indian Point, Unit 1, was
designed for a lesser value, but the reactor is currently shut down
and the fuel removed. If it should be reactivated it must be back-
fitted to sustain an acceleration of 0.15g.

3. The Ramapo fault is not a capable fault under Appendix A, 10 CFR
Part 100.

4. The extended micromonitoring system required by §2(C)(4)(c) of
Amendment 2 to the operating license of Unit- 3 is unnecessary and
will not add to the assurance of public health and safety. The NRC
staff is therefore instructed to delete that section of the license
amendment requiring the enlarged monitoring system.

Additionally, in Section III of Issue 1. (pp. 574-577, infra) we have
specifically agreed with certain findings of fact proposed by New York State
and given our view of the need for the NRC staff to supply more definitive
guidelines for the use of Appendix A to 10 CFR Part 100.

It will be noted that, other than for the above noted findings of fact, we
have not attempted to deal specifically with any of the proposed findings
submitted by the parties; but we believe we have covered the substantive
subject matter of all of them in our decision.

ISSUE 1

Does the Cape Ann earthquake of 1755, or any other historic event,
require the assumption, in accordance with 10 CFR Part 100, Appendix
A, of a safe shutdown earthquake for the Indian Point site greater than
a Modified Mercalli intensity VII?*

‘Appeal Board Prehearing Order, October 17, 1975. We note that in its Proposed Findings
of Fact and Conclusions of Law dated October 15, 1976, New York State at p. vi misquotes
this order by using Modified Mercalli intensity VIII in place of VII—no doubt a true Freudian
slip.
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As we have noted in our preliminary statement, questions about the ade-
quacies of the licensees and staff review of the Indian Point site seismic
issues were brought up in hearings in both the Indian Point 2 and Indian
Point 3 reactors. In the present proceeding, New York State (State)® con-
tinues to claim that the Indian Point facilities should be built to withstand
an intensity VIII earthquake.® Evidence on this issue was received during a
total of 18 days of hearings from April 29 through June 11, 1976. The
licensees, State and the Nuclear Regulatory Commission staff (staff) par-
ticipated fully but the Citizens Committee for the Protection of the En-
vironment (CCPE) was excused by the Board from participation on this
issue. ‘

This issue centers upon the concepts of “‘tectonic provinces’’ and “‘tec-
tonic structures,’’ as used in Appendix A to 10 CFR Part 100 to determine
the safe shutdown earthquake for a site.” Among other things, Appendix A
states that all ‘‘historically reported earthquakes which have affected or
which could reasonably be expected to have affected the site’” must be
listed. Id., §1V(a)(5). ‘“The epicenters or locations of highest intensity’’ of
those earthquakes are, where possible, to be correlated “‘with tectonic struc-
tures any part of which is located within 200 miles of the site’’; where cor-
relation with tectonic structures is not reasonably possible, ‘“the epicenters
shall be identified with tectonic provinces any part of which is located
within 200 miles of the site.”’ Id., §IV(a)(6). Using that information, the
vibratory ground motion at the site of each earthquake is determined by
assuming (1) that the epicenters of earthquakes related to a tectonic struc-
ture are situated at the point on the structure closest to the site; (2) that the
epicenters of earthquakes identified with the tectonic province in which the
site is located (albeit not with structures) are located at the site; and (3) that
the epicenters of earthquakes identified with other tectonic provinces are
situated at the closest point to the site on the boundary of the respective tec-
tonic provinces. Id., §V(a).

All parties agreed that some seismic events resulting in earthshocks of in-

’The New York State intervention was made by the New York State Atomic Energy Council
with principal witnesses from the New York State Geological Survey.

‘See Charles F. Richter *‘Elementary Seismology’* (W. F. Freeman and Company, Inc.,
1958) at pp. 136-138 for a full description of the Modified Mercalli (MM) intensity scale. That
scale uses a subjective description of an earthquake’s effects on people, buildings and the sur- .
roundings to assign a ranking of between I and XII to the impact experienced at any particular
location. )

"For Appendix A purposes, ‘‘tectonic province'’ refers to ‘‘a region of the North American
continent characterized by a relative consistency of the geologic structural features contained
therein.”” A “‘tectonic structure’® is “‘a large scale dislocation or distortion within the earth’s
crust.”” Appendix A, §§11I(h) and (i).
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tensity VIII or greater had occurred in the eastern United States. State
maintained that at least some of these historic earthquakes were in what it
considered to be the same tectonic province as Indian Point. On the other
hand the licensees and the staff, for somewhat different reasons, delineated
tectonic provinces such that none of the earthquakes above intensity VII
was in the province in which Indian Point is located or near enough to affect
the site significantly.

I. Testimony of the Parties

We will first discuss the theories of the parties on the proper method of
designating tectonic provinces, then we will examine the historic earth-
quakes which must be considered in making the decision of the proper value
for the safe shutdown earthquake (SSE) for the Indian Point facilities.

A. The Tectonic Provinces
1. Testimony of the State of New York

a, The State of New York maintained that tectonic provinces should be
delineated on the basis of consistency of the style of deformation of the
rocks. On this basis according to the State’s witness, Dr. Hall,® if rocks of
““two distinctly different ages that have been subjected to the same defor-
mation, and responded to that deformation in a similar fashion . . . those
two ages of rocks would be part of one consistent regime of deformation
and part of one province, the ages notwithstanding.’’ Tr. 3309. Further ex-
plaining this understanding of tectonic provinces, Dr. Davis, New York
State Geologist, emphasized that the State would consider only “‘first’’
order characteristics in describing a tectonic province.® He agreed, however,
that such provinces could be subdivided into subprovinces on the basis of
the similarity of smaller structural features. Tr. 2138-40.

Using only first order characteristics, the State would divide the eastern
United States and Canada into four tectonic provinces which closely match

_'Dr. Leo M. Hall, Associate Professor, Department of Geology, University of
Massachusetts, Amherst, Massachusetts.

*In using first, second and third order characteristics the State was following the terminology
of Hadley and Devine (Hadley and Devine 1974 Seismotectonic Map of North America) to
distinguish structural characteristics in terms of size, Dr, Davis agreed that this usage is infor-
mal and not universally accepted. Tr. 2139. The Jarvis P. Hadley and James P. Devine
“‘Seismotectonic Map’® was marked as State Exhibit 14 at Tr. 3444 and entered into evidence at
Tr. 3688. ) .
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the physiographic provinces of the area. The State’s four tectonic provinces
are shown in the proferred testimony'® of Davis, Fakundiny and Pomeroy
as Exhibit 1 (following page C-25 of Appendix C), a reproduction of which
is included in this decision as Figure 1 (p. 578, infra),

As can be seen from the map, the Atlantic Coastal Plain province runs
northward along the coast from Florida to New York and includes those
sections of Georgia, North and South Carolina, Virginia, and New Jersey
east of the Appalachians. Also included are Long Island and the eastern sec-
tions of Cape Cod. The boundary north of Cape Cod is undefined but is
assumed by these witnesses to be far enough off shore for the Cape Ann ear-
thquake to be included in the Folded Appalachian province. Tr. 2220-22.
The Folded Appalachian province includes the Appalachian-Mountains
from northwestern Georgia north to the Canadian maritime provinces as
well as the Gaspe Peninsula east of Quebec City. Starting in northern
Alabama, the province includes the Blue Ridge Mountains, then narrows in
the region of Harrisburg, Pennsylvania. The western border then turns nor-
theast to the Hudson River Palisades, then north to include the Green
Mountains.. Thus essentially all of New England is included in this province.
The line of separation between the Atlantic Coastal Plain and the Folded
Appalachian provinces is not delineated north of Cape Cod. The third pro-
vince identified by the State, the Appalachian Plateau, adjoins the western
boundary of the Folded Appalachian province and extends from the Gulf
Coastal Plain province in northern Alabama to approximately Albany, then
in a northwesterly direction to the eastern tip of Lake Ontario, thence
westerly to Lake Huron and south-southeast to the Gulf Coastal Plain in
northern Alabama. The final tectonic province identified by the State, the
Grenville province, adjoins the northern boundary of the Folded Ap-
palachian province from Albany north. The province covers southern On-
tario, most of Quebec Province and a small triangle in the
U. S. between Albany, Lake Champlain and the east end of Lake Ontario.

According to the State, each of these tectonic provinces ‘‘has a distinc-
tive set of consistent geological structural features’” (N.Y. PFC," p. A-5;
also see State Exh. 9 at 3) and with regard to seismicity in the Folded Ap-
palachian province ‘‘on a gross pattern there appears to be a general
[seismic] density that is greater than in the contrasting areas outside of the
fold belt.”” Tr. 2196. Later Dr. Davis did say some people divide this fold
belt or province into four subprovinces (Tr. 2198), but he believes that the

19State Exh. 9. “*Testimony of Dr. James F. Davis, Dr. Paul W, Pomeroy, and Dr. Robert F
Fakundiny (Panel) on Behalf of the New York State Atomic Energy Council on Issue I."
""Abbreviation for New York State Proposed Findings and Conclusions.
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State’s use of the overall province is *‘the most defensible application of the
siting appendix.”’ Tr. 2196.

b. In addition to the general testimony on its proposed tectonic pro-
vinces, the State presented four other witnesses'? on specific phases of New
England geology and seismology. Dr. Lynn R. Sykes of the Lamont-
Doherty Geophysical Laboratory of Columbia University and Dr. William
H. Diment of the United States Geological Survey, Menlo Park, California,
presented testimony on the so-called Boston-Ottawa seismic trend and its
possible interpretations under Appendix A. Dr. Hall discussed this seismic
trend in connection with a review of seismic frequency contours in the
eastern United States. Dr. Charles L. Drake, a professor of geology at Dart-
mouth College, discussed the difficulty of applying Appendix A, given the
present incomplete knowledge of tectonics.

Dr. Sykes'? stated that he accepts as a ‘“‘working scientific hypothesis”’
that there is ‘‘a zone of activity in New England and adjacent parts of
Canada [which] appears to be associated spatially with rocks whose age is
younger than that of opening of the present Atlantic Ocean.’’ State Exh. 7,
p. 1. Both Dr. Sykes and Dr. Diment'* said that hypothesis has not been
sufficiently proven to be used in making decisions on nuclear siting. They
do agree that there is a spatial correlation between earthquake activity and a
line of plutons'® running north through New Hampshire from the Boston
area, or perhaps even from the Kelvin seamounts in the Atlantic Ocean.

Dr. Hall'® approached the New England seismicity on the basis of the
frequency of earthquakes in various areas. By drawing iso-frequency lines
about areas of seismicity,'” Dr. Hall finds that there are three isoseismic
areas: (1) one running east-northeast from New York City to eastern Con-
necticut, (2) a second of much higher frequency running north from Boston
through New Hampshire to the White Mountains, and (3) a third running
approximately east-west along the St. Lawrence River near Montreal. The
latter two regions are separated by an area of very low seismicity running
north-northeast through central Vermont. The witness agreed that the New

All four appeared as witnesses representing themselves and not their respective employers.

3State Exhibit 7, ““Testimony of Dr. Lynn R. Sykes on behalf of the New York State Atomic
Energy Council.””

*4State Exhibit §, ‘‘Testimony of Dr. William H. Diment on Behalf of the New York State
Atomic Energy Council on Issue 1.”*

A pluton is defined as a body of igneous rock that has been formed beneath the surface of
the earth by consolidation from magma. See *“*Glossary of Geology,’’ American Geological In-
stitute, second printing, 1973, at p. 550.

'*State Exh. 13, *‘Testimony of Dr. Leo M. Hall on Behalf of the New York State Atomic
Energy Council on Issue I.”

’Seismicity as used here is frequency of earthquake occurrence regardless of size.
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Hampshire seismicity spatially correlates with the ring dike or pluton series
running south from the White Mountains but does not correlate with the
Monteregion Hills of Canada. State Exh. 13, pp. 6, 7. Finally, Dr. Hall con-
cluded that while “‘there are many tectonic subdivisions in New England
that can be made through detailed study . . . the intensely deformed and
metamorphosed rocks throughout the region characterize it as a tectonic
province.”’ Id. at p.'15.

Dr. Drake’s direct testimony'® was largely limited to criticisms of Ap-
pendix A, particularly the difficulty of applying such a regulation with the
incomplete knowledge of tectonics that we have today. However, under
cross-examination he stated that the licensees had proposed ‘‘structural prov-
inces,”’ i.e. “‘provinces in which a kind of deformation can be recognized,
and that there is a continuity of this throughout this province, these are
reasonable things.”” Tr. 2873-74.

Dr. Drake further agreed that these provinces meet the requirements of
the regulatory criteria as stated by Appendix A (Tr. 2874) and that the
licensees had properly outlined the present interpretation of the tectonic
history of the East Coast. Tr. 2869-70. Following the trend of his direct
testimony, he stated:

where I get into problems is when you start to divide the area up into

specific tectonic provinces and then to associate the earthquake activity

that is occurring today with these specific tectonic provinces. [Tr. 2870.]

2. Testimony of the Licensees

a, The licensees developed their primary tectonic provinces by using cur-
rent plate tectonic theory together with their geologic petrographic studies.
A panel of witnesses'” from the firm of Dames and Moore (D & M), con-
sultants to the licensees, presented the testimony on the plate tectonics
theory and its relationship to the tectonic provinces.?®

Plate tectonics as described by these witnesses traces the motion of the
African and American plates from Precambrian time (600 million years
(600 m.y.) ),*' when they were joined together as one continent, to their pre-
sent positions. The initial continental divergence took place during the Ap-

'sState Exhibit 11, ““Testimony of Dr. Charles L. Drake on Behalf of the New York Atomic
Energy Council on Issue 1.’

"The panel consisted of Joseph A. Fischer, Matthew L. Werner, 111, and Jerzy S. Szyman-
ski.
*Lic. Exh, 15, *“Testimony of Dames & Moore (Panel) on Behalf of Licensees on Issue No.
l.!’ t

This terminology denotes 600 million years ago.
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palachian orogeny in late Precambrian-early Paleozoic time?** and formed
an ancient eastern boundary of the American plate.

This separation of the North American and African plates eventually
formed a proto-Atlantic Ocean with a long depositional trough being
formed which developed an ocean crust. In mid-Ordovician time (450
m.y.), the continental motion reversed with the development of a subduc-
tion zone system—eventually leading to a continent-continent collision,
Witnesses described this collision as occurring first with the closing of the
proto-Atlantic Ocean along the southern portion of the Appalachians in
what is known as the Allegheny orogeny. This was followed by a translation
motion or possibly localized convergence of the continents and gradual
closing of the proto-Atlantic along the entire ancient coastline of the
American plate,

In the late middle Triassic time (200 m.y.), the continents again
separated, but well east of the original line of separation, eventually pro-
ducing the North American coastline as we now know it. This divergence
formed the present Atlantic Ocean, which is still widening.

It is from a detailed study of these continental motions and of the
geologic formations produced that the licensees derive the basis for their
tectonic provinces which are shown in Licensees Exhibit 15, Figure 3-1.2*
(This plate is reproduced as Fig. 2 of this decision at p. 579.) As we develop
below, although Fig. 2 shows nine provinces we need make a decision on
only four of them.

b. We have already noted that the original divergence of the American
and African continents formed an ancient coastline along the North
American continent. The later convergence and finally the continental colli-
sion (300 m.y.) resulted in an eastern belt of great anticlinoria?* on the
American continent. The eastern portion of this belt, termed the Highlands
province by the licensees, is characterized by Grenvillian rocks. Lic. Exh.
15, pp. 3-3, 3-4. To the immediate west of the Highlands province is a series
of tightly folded Paleozoic sediments with an absence of basement involve-
ment. Ibid. This is classified as the Fold and Thrust Belt whose western
boundary is the limit of the Paleozoic thrusting and marks the eastern
boundary of the Stable Interior province, In the Stable Interior province,
the intense deformation of the provinces to the east is absent. Ibid.

1 For geologic time charts see, Geology, Richard M. Pearl, Barnes & Noble, 3rd ed., p. 191.

2]t will be noted that the licensees’ tectonic province map goes southward only to 200 miles
from the Indian Point site. The reasons for this are discussed at p. 560, infra.

#Anticlinorium is defined as a composite upward folded structure of regional extent com-
posed of lesser folds, the core of which contains stratigraphically older rocks. See the defini-
tions of anticline and anticlinorium in the **Glossary of Geology,” second pnntmg 1973
(American Geological Institute), at p. 30.
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.Going now to the present coastline, the licensees agree with the State on
the line of demarcation between the Coastal Plain province and the adjoin-
ing provinces to the west, as far north as Long Island Sound. But there
agreement ceases. The licensees divide the northern part of the State’s Fold-
ed Appalachian province (shown in State Exh. 9, Exhibit 1, p. C-25) into
primarily four provinces (two additional subprovinces are described in
northern Vermont). See Fig. 2 at p. 579, infra.

The easternmost of these provinces, the Avalon Platform, was described
by the witnesses as ‘“crystalline continental crust which is younger than the
Grenvillian orogeny.’’ Lic. Exh. 15, pp. 3-11, 3-12. Witness Szymanski in-
dicated that the term Avalonian referred to a specific age of the late
Precambrian (approximately 600 m.y.). Tr. 2810. The western boundary of
the Avalon Platform in eastern Massachusetts and northern Rhode Island
is, according to the licensees witnesses, marked by a change in magnetic
signature?’ which roughly outlines the area of the Avalonian age basement.
Tr. 2812-13. On this basis the Avalon Platform boundary runs southwest
from the region of Ipswich Bay, Massachusetts, to Worcester, then south
near the Connecticut-Rhode Island border to Long Island Sound. It would
then appear that the southern border extends eastward beyond Cape Cod
and then turns northeasterly, so the Cape is within this province. The record
is unclear as to the exact boundaries to the east and north of Masssachusetts
Bay, but witness Fischer cited the paper of Ballard and Uchupi to describe
the boundaries in the Bay of Fundy area. Those boundaries are such that
the Bay of Fundy earthquake (see item 6 in Table 1, p. 563, infra) location is
almost midway between them. Tr. 2998-3003.

Licensees, witnesses emphasized their belief that the Avalon Platform is
actually a segment of the African plate left attached to the American plate
following the closing of the subduction zone, and the final divergence of the
two plates. They reached this conclusion not only on the basis of geologic-
similarity between the Avalon Platform rocks and african rocks, but also on
the evidence they found in ocean floor deposits to the west of the platform.
(See Lic. Exh. 15, Sections 2.2 through 2.5 and Tr. 2847-48.) We consider
this evidence in our discussion of the licensees’ provinces which lie between
the Avalon Platform and the Highlands provinces.

North of Long Island and east of the New York-Connecticut border
licensees proposed two tectonic provinces between the Avalon Platform and
the Highlands. They call the western one the Inner Piedmont and the
eastern one the Central New England. The dividing line between the two
provinces runs from Long Island, northeast across Long Island Sound, and

3Magnetic signature is a record of the magnetism and magnetic gradients of the terrain in a
given area.
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then turns north, passing just to the east of Hartford, Connecticut. It con-
tinues north and generally traces the Vermont-New Hampshire line north-
eastward into Canada. (See Fig. 2, p. 579, infra.) The southern boundary of
the Central New England province runs east through Long Island Sound
from just east of New Haven to the southwest-corner of the Avalon Prov-
ince and is part of the northern boundary of the Coastal Plain. Ibid.

The licensees panel depicted the two provinces as part of a mobile belt-
formed in the final convergence and translational movement of the North
American and African plates. The Inner Piedmont and the Central New
 England provinces are considered to be sedimentary areas covering part of
the original North American plate and the remains of the ocean floor which
was present following the initial divergence of the American and African
plates. Lic. Exh. 15, Sections 3.3.1 and 3.3.2. -

In differentiating these provinces, licensees witnesses pointed out that
(a) the Central New England province has a thick dense mafic crust and
eugeosynclinal sedimentary rocks?® while (b) the Inner Piedmont province
has a Grenvillian?’ basement with miogeosynclinal sediments.?* As a result
of the change in basement rock across the boundary between the two pro-
vinces there is, according to the licensees, a distinct gravity gradient’in this
area. Tr. 2937. The boundary line is thought to correspond to the ancient
eastern margin of the American plate. Tr. 2807.

The final province near the Indian Point site proposed by the licensees
panel is the Conestoga Valley province which basically lies between the In-
ner Piedmont and the Highlands provinces southward from a point in mid-
eastern Connecticut. The reason given for separating it from the Inner Pied-
mont province is, to say the least, less than clear in the licensees’ written
testimony. Lic. Exh, 15, pp. 3-10, 3-11. On cross-examination the licensees
witnesses emphasized the extreme complexity of the structures along the line
between the Inner Piedmont and Conestoga Valley provinces and stated:

Originally we had a large province which was composed of two pro-~

vingces, one was the Inner Piedmont and the other one was the Conesto-

ga Valley and we had them together. But after we had recognized that

s .

%Mafic rocks are dense, dark-colored rocks usually containing large amounts of iron. Tr.
2456. The eugeosynclinal sediments contain remnants of ocean crust, See fn. 28, below.

2"The Grenvillian basement rocks are primarily silica and alumina. Tr, 2528.

uSimplistically, miogeosynclinal sediments are relatively thin sediments deposited in shallow
water while eugeosynclinal sediments are thicker and deposited in deeper water. However
licensees® witness Szymanski emphasized that the panel was using the term miogeosynclinal to
cover sediments older than the subduction zone which existed between the continents. The
miogeosynclinal deposits of the Inner Piedmont contain the great carbonate bank along the
eastern edge of the province. Tr. 2447, There is no known Grenvillian crust east of the eastern
boundary of the Inner Piedmont province. Lic. Exh. 15, p. 3-8.
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these provinces are not characterized by uniformities in geological struc-
tures, we thought that for the purpose of this report and this proceeding
it would be fair to put this line, since it divides in our judgment the two
different structural domains, [Tr. 2960.]

Three remaining provinces to the north were proposed by the licensees
panel. The first is the Ottawa Basin which appears to be identical to the
State’s Grenville province. The remaining two are merely northeasterly ex-
tensions of the Fold and Thrust Belt and the Inner Piedmont provinces and
are of no particular importance in this proceeding.

c. Another licensees witness Dr. H. James Dorman? covered part of the
same ground as State’s witnesses Sykes, Diment and Hall, /.e., the geologic
structures and seismic activity in the southern segment (New Hampshire) of
the ‘“‘Boston-Ottawa trend.”’*® While the State and NRC staff referred to
this area as a seismic trend, Dr. Dorman proposed that, within the context
of Appendix A, it be classified as the Cape Ann-New Hampshire tectonic
province,

Under Board questioning (Tr. 2663-2672), Dr. Dorman outlined the ap-
proximate boundaries of this province. He did not define the boundary on
the Atlantic Ocean side. The southern border passed north of Cape Cod,
thence westerly beyond the 71st meridian, northwesterly to the
Massachusetts-New Hampshire border, north along a line slightly east of
the 72nd meridian to cover the granitic intrusive in Quebec at a latitude of
about 45.5° north. The province line would then loop eastward to approx-
imately the 71st meridian and south to the Maine-New Hampshire border,
thence southeast out into the Atlantic. Tr. 2668-72; also see Fig. 2, p. 579,
infra. ‘

In his testimony (Lic. Exh. 17 at p. 4) Dr. Dorman testified that such a
province would include:

(1) A series of granitic intrusive complexes of the White Mountains and
extending offshore to the southeast.

(2) Active faults indicated by earthquakes occurring in an area partially
coextensive with the igneous complexes.

_It was Dr. Dorman’s contention that the province includes ‘‘the largest
historic earthquakes of the northeastern U. S., including the Cape Ann
earthquake of 1755 ... .” Id. at p. 5. Dr. Dorman also pointed out that
this system appears to be colinear with the Kelvin Seamounts (id. at pp. 14,

"Dr, H. James Dorman, Professor of Geophysics, University of Texas, Marine Science In-
stitute, Galveston, Texas.

¥Ljc. Exh. 17, ““Testimony of Dr. H. James Dorman on Behalf of Licensees on Issue No.
1.1'
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15) and the Atlantic fracture zone which are probably related to a *‘rear-
rangement of the relative movement of the plates about 80 million years
ago.” Id. at p. 17. '

" d. As we have previously noted at p. 556, supra, the licensees did not
develop specific provinces south of the Pennsylvania-Maryland border. It is
their thesis that the northern and southern Appalachians developed dif-
ferently with different alignments and stresses (Lic. Exh. 15, p. 1-5, para. 5;
Tr. 3015-21) and the major earthquakes south of the Pennsylvania-
Maryland border were below the transverse break line between the north
and south Appalachians.

3. Testimony of the Staff

In its very brief direct testimony,*' the NRC staff stated:

In our review we determined that six tectonic provinces lie partially with-
in 200 miles of the Indian Point site. These are: (1) Piedmont-New
England, (2) Northern Valley and Ridge, (3) Appalachian Plateau, (4)
Central Stable Region, (5) Southeastern Platform, and (6) Atlantic
Coastal Plain. [Id. at p. 2.]

Since no map was presented, and the province names did not match the pro-
vince names used by either the State or licensees, it was necessary to develop
approximate locations of the provincial boundaries used by the staff
through cross-examination. By this means a map showing the staff pro-
vinces was developed on a seismotectonic map by Jarvis B. Hadley and
James P. Devine (1974), identified as State Exhibit 14, See Tr. 3338-40 and
3443-45 and p. 552, supra. This map is reproduced in this decision as Figure
3 (see p. 580, infra). 3

In a general way the staff map matches that of the State with regard to
the Grenville, Appalachian Plateau, and the Atlantic Coastal Plain pro-
vinces. However where the State used one large province called the Folded
Appalachian Province, the staff divided the area into three parts, The two
westernmost regions next to the Appalachian Plateau are the Northern and
Southern Valley and Ridge provinces. These are split in western Virginia
and the northern province appears to coincide roughly with the licensees’
Fold and Thrust Belt. Staff witness Robbins explained that the Ap-
palachians have “‘a significant structural break’’ along a zone lying between
Roanoke and the James River. Tr. 3522, The witness noted also that the

V1Staff Exh. 5, “NRC Staff Testimony on Issue No. 1 and Issue No. 2'’; J. C. Stepp, D. R.
Budge, S. M. Coplan, R. B. McMullen, G. A. Robbins.
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region south of this break has major seismicity with thrust faulting as the
dominant style of deformation, while the province north of it is virtually
aseismic with folding being the dominant structural style. Tr. 3448-49,

Staff’s Piedmont-New England province runs between the Atlantic
Coastal Plain and the two Valley and Ridge provinces. In the north this
seems to coincide with that area which licensees have split into the
Highlands, Conestoga, Inner Piedmont and Central New England pro-
vinces. Finally the staff identified its Southeastern Platform province in
Massachusetts and Rhode Island.

For this final province the staff explained that the United States
Geological Survey (USGS) had advised it by correspondence in late 1975
that USGS considered that ‘‘the New England part of the Avalonian belt
forms a tectonic province in the larger New England-Maritime Province and
is called the Southeastern Platform in Massachusetts.”” Tr. 3472-73. As we
shall see later, this area is essentially the same as the licensees’ Avalon Plat-
form province.

In addition to its determination of provinces the staff, in accordance
with Appendix A, Section V, designated two areas as ‘‘tectonic structures”’
with which seismicity is related. In its testimony the staff stated:

(1) within the Piedmont-New England and southeastern Platform Pro-

vinces we conclude that the 1727 southeastern New Hampshire earth-

quake of maximum intensity VIII, the 1755 Cape Ann, Massachusetts,
earthquake of maximum intensity VIII and the 1817 Woburn, Massa-
chusetts, earthquake of maximum intensity VII-VIII can be reasonably
correlated with the White Mountain Intrusive Complex; and (2) within
the Central Stable Region, we conclude that the 1929 Attica, New York,
earthquake of maximum intensity VIII can be reasonably correlated
with the Clarendon-Linden structure, [Staff Exh. 5, p. 3.]

B. The Seismic Events to be Considered

In its direct testimony, the State of New York presented a list of intense
earthquakes the effects of which, under its view of the tectonic provinces,
should be considered at the Indian Point site.*? Since this list encompassed
all of the earthquakes suggested for consideration by the other parties we in-
clude it in this opinion.*

Both the licensees and the staff objected to consideration of most of
these earthquakes for one or both of two reasons: (a) the earthquake oc-

State Exh. 9, pp. B-1, B-2.
1See Table 1, p. 563, infra.
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curred in a province so far removed from Indian Point that the resultant in-
tensity would not have been greater than MM VII at the site and (b) the in-
tensity used by the State is too high.

All of the events listed by the State and other parties will be analyzed on
the basis of our decision on the appllcable tectonic provinces (see Section
I1.B, infra).

I1. Discussion of the Testimony
A. Tectonic Provinces

As is obvious form the testimony, the interpretations of 10 CFR Part 100,
Appendix A, vary widely between the parties. The variations are at-
tributable to Section III(h) in which a “‘tectonic province”’ is defined as ‘‘a
region of the North American Continent characterized by a relative con-
sistency of the geologic structural features contained therein.”’

On the basis of our review of the entire record covering this issue, we
must conclude that the approach taken by the licensees in formulating their
provinces is the correct one. Our reasons for this conclusion will be outlined
in the following discussion of the provinces proposed by the State, the NRC
staff and the licensees.

" 1. The State takes the definition of “‘tectonic province’ to mean that
consideration will be given only to ““first order characteristics.”’** As a
result it claims that the entire United States between the western edge of the
Appalachians and the western edge of the Coastal Plain and from Alabama
to the St. Lawrence River is one big province (see Fig. 1, p. 578, infra). It is
inconceivable to us that the formulators of Appendix A to the siting criteria
intended that only first order characteristics be considered in delineating
tectonic provinces. If this had been the type of province that was being con-
sidered for siting, it is reasonable to suppose that Appendix A would have
said so explicitly. It is our conclusion that the licensees and NRC staff have
made a proper showing that some smaller provinces are justified within the
requirements of Appendix A. (See also the testimony of State’s witnesses
Sykes, Hall and Drake, pp. 554-555, supra.)

2. It is our opinion that the licensees, in their determination of tectonic
provinces, have made the only consistent attempt to utilize a range of scien-
tific data in their interpretation of the requirements of 10 CFR Part 100,
Appendix A. A major basis for their approach is the present tectonic plate
theory model of past movements of the American and African continents
which their witnesses in this proceeding considered to represent the current

3See p. 552, supra.

562



TABLE 1?

Date Location

The Atlantic Coastal Plain
1. 1886, Aug. 31 Charleston, S.C.

The Folded Appalachians ‘
1. 1638,Jun.11 Off Cape Ann, Mass.
2. 1727,Nov.9 Newbury, Mass.

3. 1755,Nov.18 East of Cape Ann,
Mass.
4, 1791,May 18 Connecticut

5. 1817,0ct. 5 Woburn, Mass,

6. 1869,0ct.22 .  Bay of Fundy

7. 1897,May 31 Giles Co., Virginia
The Appalachian Plateau

1. 1929, Aug. 12 Attica, N.Y,

Grenville ,
1. 1663, Feb. 5 St. Lawrence River
2.  1732,Sep.16 St. Lawrence Valley

3. 1860,0ct. 17 Northeast of Quebec
o City-St. Lawrence

© Valley
4, 1870, 0ct.20 St. Lawrence Valley
5. 1944,Sep.5 Massena, N.Y.

MM

Intensity Coordinates

X.

Vil
VIIIX
VIII
VIII
VII-VIII
VIl

VIII

. VIII

IX

VIII-
X

IX

Vil

aState Exh. 9, pp. B-1, B-2; column entitled Intensity Source omitted.
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“‘state of the art.’’** We have summarized in Section I.A.2 the currently ac-
cepted history of the two continents and the provinces that have been pro-
posed by the licensees. While the model which led the licensees to their selec-
tion of tectonic provinces may not be completely correct, we find the
geologic evidence that they present for the differentiation between many of
their provinces to be convincing. We will now discuss our reasons for ac-
cepting or rejecting the various provinces proposed by the licensees and the
staff.>¢

a. The Grenville or Ottawa basin and the Stable Interior or Appalachian
Plateau Provinces

Since all parties agree on these provinces we will not discuss them fur-
ther. .

b. The Fold and Thrust or Valley and Ridge Provinces

The NRC staff divided its Valley and Ridge province into northern and
southern sections: The boundaries the staff proposed for the Valley and
Ridge province follows a 1970 map developed by Rodgers and no geologic
reasons for the eastern and western boundaries were presented. Tr. 3447
and 3749. However, with respect to the boundary which separates the nor-
thern and southern sections of the province, the staff showed convincingly
that in the Southern Valley and Ridge thrust faulting is the ‘‘dominant style
of deformation’’ (Tr. 3448-49) and the province has high seismicity (Tr.
3526-27). On the other hand the Northern Valley and Ridge is primarily
folded and is “‘virtually aseismic.’’ Tr, 3449; 3522-23.

The licensees for their part identified the Northern Valley and Ridge
(their Thrust and Fold Belt) as a series of tightly folded Paleozoic sediments
with an absence of basement involvement. We have noted in Section
ILA.2.b, (p. 556, supra) that the western boundary of this province is the
limit of the Paleozoic thrusting and marks the eastern boundary of the
Stable Interior province. To the east of the Thrust and Fold Belt, however,
is an area characterized by Grenvillian rocks (licensees’ Highland province).

The licensees did not consider the Southern Valley and Ridge province
specifically since it is their view that the geologic movement and develop-

1Staff witnesses also accept the hypothesis of plate tectonics (Tr. 3638) as do some of the
State’s witnesses (e.g., Sykes and Drake, State Exh. 7, p. 1 and Tr. 2870). On the other hand
State witness Davis branded the use of the tectonic plate theory to explain the deformation of
the Appalachians as *‘supposition and speculation.” N.Y. PFC, pp. A-12 and A-13; Tr. 1810-11,

“The provinces discussed are shown on the attached maps: Fig. 1—N, Y State; Fig.
2—Licensces; Fig. 3—Staff, pp. 578, 579 and 580, respectively.
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ment south of a line roughly between the 39th and 40th parallels have been
entirely different from the development to the north. This view would of
course split the Valley and Ridge as well as the lower Piedmont and
Highland provinces at this line. Lic. Exh. 15, p. 1-5 and Tr. 3014-17, State .
witness Drake tended to agree with this interpretation of the break between
the North and South Appalachians which he considers to run from the New
Jersey coast southwesterly to the western part of West Virginia. Tr.
2884-88. ‘ :

We accept the Southern Valley and Ridge and Northern Valley and
Ridge (or Thrust and Fold Belt) as two tectonic provinces.

¢. The Highlands Province

The licensees have described this province as the eastern belt of the an-
ticlinoria on the American continent. This zone of Grenvillian rocks is
bounded on the west by the Fold and Thrust Belt and to the east by
sedimentary rocks over a Grenvillian basement (as we have noted at pp.
556, 558, supra). Licensees witness Szymanski described the rock formation
as being structurally different from the surrounding areas. He stated

. . . this is an uplifted block of the basement, a block which broke

through the Paleozoic cover. And since it did so, it has a very specific

structural assemblage which we call up-thrusts, that is to say there are

faults which bound this great anticlinoria on either side. [Tr. 3049.]

This type of consistent style of deformation of the rocks is a feature we
have already discussed in connection with the separation of the Valley and
Ridge area into two distinct provinces, one being primarily folded and the
other characterized by thrust movements. We note also that State witness
Hall, when asked what characteristics—such as age of rocks, basement rock
types and the like—could be used to define the boundaries of a tectonic pro-
vince, answered:

The age of the rocks involved would not, in my opinion, be an over-

riding concern in defining the tectonic province. I would say the over-

riding concern would be the consistency of the style of deformation

of the rocks. [Tr. 3309.]

We conclude that the Highlands province as outlined by the licensees is a
valid tectonic province.

d. Inner Piedmont, Central New England and Avalon Platform Provinces

As we have seen in Section I.A.2.b. (p. 558, supra), the licensees de-
scribed the Inner Piedmont province as Grenvillian basement surmounted
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by miogeosynclinal sediments (including the great carbonate bank). The
Central New England province however was described as mafic rocks
covered by eugeosynclinal sediments.

The licensees emphasized that the boundary line between the Central
New England and the Inner Piedmont provinces indicates the location at
which an area containing Grenvillian age rocks changes to an area which
holds the ‘“‘remnants of a defunct ocean.”” Tr. 2807. The division line or
zone is indicated by a change in rock chemistry, a gravity gradient and
seismic velocity changes. Tr. 2807-09.

We have noted (p. 557, supra) that crossing the line from the Central
New England into the Avalon Platform province the crust changes to a
“crystalline continental crust’’ which is younger than the Grenvillian
orogeny. The boundary line chosen by the licensees is located along the
change in magnetic characteristics between the crust of the Avalon Platform
and that of the Central New England province.

The staff’s proposed province called the Southeast Platform agrees very
closely with the Avalon Platform province, the difference being that the
staff chose a series of faults running closely parallel to the magnetic changes
for its province boundary.

The State of New York, in its Proposed Findings of Fact and Conclu-
sions of Law, objected strongly to the division of New England into the In-
ner Piedmont, Central New England and Avalon Platform provinces (N.Y.
PFC, pp. A-13, A-14), referring primarily to Dr. Hall’s testimony under
cross-examination. Tr. 3201-07, 3308-11, In this testimony Dr, Hall ob-
jected to the use of rock age, type and stratagraphic succession to outline
provincial boundaries. The State also pointed to its primary objection that
the proposed provinces are based on second and third order geological
characteristics. Tr. 1713-14.

We note however that the State omitted reference to much of Dr. Hall’s
cross-examination by the licensees’ counsel, and his redirect examination by
State’s counsel. When asked for his criteria for establishing a tectonic pro-
vince, Dr. Hall replied that all of New England is characterized by rocks
that have undergone intense deformation and metamorphism and that any
subdivision should be based on folds and fault bounded areas. Tr. 3205-06.
Furthermore, he admitted that folds and faults are not the only type of
geological structure (Tr. 3213) and that there are different degrees of
metamorphism, different episodes of folding and different periods of
sedimentation in New England. Tr. 3210-13.

Dr. Hall also agreed that based on radiometric dating there are no Gren-
villian basement rocks east of the boundary between licensees’ Inner Pied-
mont and Central New England provinces. Tr. 3230. He agreed that this
boundary line correlates with a line of Avalonian rocks similar to the rocks
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of the proposed Avalon Platform. Tr. 3237-38. He further stated that,

under the plate tectonic theory:
. . . the bedrock geology of the Central New England province is in
large part defined as the Merrimac synclinorium and the rocks that oc-
cupy that consist of a eugeosynclinal assemblage of rocks that are
Ordovician through at least part of the Devonian in age and these rocks
have all been subjected to intense deformation and metamorphism that
presumably would have occurred at the time of closing or collision of
plates. [Tr. 3238.]

Dr. Hall stated that generally these rock formations are correctly out-
lined in Licensees Exhibit 20 (Tr. 3244-45) and that one interpretation of
these formations is

. . . that they may represent a portion of Africa that has been somehow

sutured onto the present continental extent of North America, and the

boundary that is drawn on this map that I keep erroneously referring to
is the boundary that is commonly suggested as being the boundary be-
tween Avalonian type rocks and those west of the Avalonian type rocks.

[Tr. 3237.]

This theory, according to Dr. Hall, is enhanced by the fact that the sedimen-
tary rocks over the Avalonian rocks contain a fossil assemblage that is dif-
ferent from the assemblage of fossils that is present in the rocks of the same
age in the western part of the New England area. Tr. 3314. Dr. Hall noted
that:

. . . the fossil assemblage in the overlying rocks in the vicinity of Hop-
pin Hill in Massachusetts and other local fossil localities in eastern
Massachusetts near Boston is the assemblage that is known fairly com-
monly as the assemblage representative of the Atlantic fauna and the
Atlantic fauna is the faunal assemblage that is found in eastern New-
foundland and in parts of Great Britain as opposed to the fauna
representative of the early Paleozoic in the western part of New England
which is known as the Pacific fauna. [Tr. 3314-15.]

NRC staff witnesses Budge and Robbins agreed that the USGS had
defined the proposed Avalon Platform as the Southeast Platform province
and had stated that ‘“plate tectonic theory suggests that this had been a part
of the African continent.”” Tr. 3633-34. These two witnesses however, while
agreeing with the plate tectonic theory, were uncertain in their own minds
that there was sufficient evidence specifically to link the Avalon Platform
with the African plate. Tr. 3633-37.
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Based on the weight of evidence received, we accept the geological dif-
ferentiations between the three areas (Inner Piedmont, Central New
England and Avalon Platform) to be adequate to classify them as three
distinct tectonic provinces within the meaning of Appendix A.

e. Conestoga Valley Province and Southern Section of the Inner Piedmont
Province '

The Inner Piedmont province continues southwest from Long Island
Sound but in this region is bordered by the Coastal Plain on the southeast
and the proposed Conestoga Valley province on the northwest. In this area,
the geology and the licensees’ description of the reasons for two provinces
become equally complex and confusing. Upon consideration of the licensees
testimony (Lic. Exh. 15, pp. 3-9, 3-10) and the cross-examination by the
State (Tr. 2950-67), we are inclined to agree with Dr. Werner’s statement

[s]o we have three things going on there at once, and there’s no straight-

forward answer to anything. We have a facies transition, a zone of

structural telescoping, and an area in which there has been complex

overfaulting. [Tr. 2955.]

We are not convinced that the Conestoga Valley can be classified as a
separate province. ‘

While the site is within the licensees’ Conestoga Valley province, we do
not need to decide whether this is a separate province. The licensees
witnesses first had it included as a province with the Inner Piedmont. Pp.
558-559, supra. 1f we were to conclude it should have remained undivided,
there would still be no earthquakes larger than the design SSE within the
enlarged province. Similarly, if the Conestoga Valley province were to be a
part of the Highlands province to the west, there would be no earthquake
larger than the SSE within this composite province.

f. The St. Albans Thrust Belt and Vermont-Quebec Piedmont Provinces
For the purposes of this decision we need not discuss these two proposed
provinces, since neither contains an earthquake larger than the SSE we have
assumed for the Indian Point facilities.
g. The Cape Ann-New Hampshire Tectonic Province
The area between the White Mountains of New Hampshire and Cape

Ann, Massachusetts, and its continuation seaward was extensively discussed
by State, staff and licensees witnesses. While this area has been considered
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as part of the Boston-Ottawa seismic trend, the testimony of State’s
witnesses Hall and Diment, the staff panel and licensees witness Dorman?®’
tended to separate this seismic trend into two distinct areas; the southern
section trending north-northwest from Cape Ann and the northern section
including the Monteregion Hills running approximately east-west from
Montreal.

All witnesses agreed that there is a series of igneous intrusives known as
the White Mountain magma series which can be spatially correlated with the
region of seismic activity in New Hampshire. Dr. Hall stated that these in-
trusives are somewhat older than those of the Monteregion Hills but con-
siderably younger than the intrusions of northeastern Massachusetts. State
Exh. 13, pp. 3-5. Dr. Diment called the White Mountain intrusives
postorogenic (Tr. 1303) and stated that their alignment corresponds roughly
with the New England Seamounts. Tr. 1287-88. .

Dr, Dorman called this zone of intrusives with the spacially associated
seismicity a tectonic province since he believes this combination meets the
definition of tectonic province in 10 CFR Part 100, Appendix A, Section

IIIh). Lic. Exh. 17, p. 14. The staff on the other hand believes that the
series of intrusions can be called a ‘‘tectonic structure” (Appendix A, Sec-
tion III(i)) to which the seismicity is related. Tr. 3410-11.

The State disagreed with both of these views, It claimed that Dr. Dor-
man’s proposed province is inconsistent with some of those delineated by
other licensees witnesses and furthermore that the Cape Ann-New Hamp-
shire region is not characterized by ‘“‘a consistency of geological structural
features, as required by the siting appendix, but merely represents areas of
high epicenter density.”” N.Y. PFC, p. A-15; State Exh. 9, pp. C-19, C-21.
In the case of the staff proposal, the State insisted that even if ‘. . . the
White Mountain intrusives satisfy the siting appendix definition of a tec-
tonic structure, they have no relevance to the evaluation of seismic risk
because no evidence has been found relating them to a causal mechanism
for generating earthquakes.”” N.Y. PFC, p. A-17. (But see discussion by
staff witness Coplan at Tr. 3620-22.)

We also note the State’s general observation (which it applies to inter
alia this province) that neither the use of ‘‘neotectonics’’ nor of plate tec-
tonic theory ‘‘for the purpose of establishing tectonic provinces’ is pro-
vided for in Appendix A. N.Y. PFC, p. A-12, (However, see the discussion
on this point by licensees witnesses at Tr, 3054-56.) It further asserted that
the use of plate tectonic history, ‘‘especially the concepts of initial
divergence, convergence, translation and final divergence’’ by Dames and

YHall, Tr. 3262, et seq.; Diment, Tr. 1287-94; Dorman, Lic, Exh. 17, pp. 10, 11; Staff, Tr.
3410-13.
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Moore is pure speculation. N.Y. PFC, pp. A-12, A-13. (See also State
witnesses’ comments at Tr. 1810-11.)

Considering first the State’s general objections to ‘‘neotectonics’ and
‘“‘the plate tectonic theory’’ we find that we must reject both of its claims.
Neotectonics is defined as ‘‘the study of the last structures and structural
history of the Earth’s crust, after the Miocene and during the late Tertiary
and the Quaternary’’**—i.e., the most recent 25 million years of the earth’s
history. The State has given no reason for ignoring this period of the earth’s
history and we know of none.

With regard to plate tectonics we acknowledge that every facet of this
theory is not scientifically proven but it is recognized by the large majority
of the witnesses in this case (including three of the State’s witnesses) as the
“‘state of the art.”” We find nothing in Appendix A that prohibits us from
utilizing the latest accepted geologic developments in making determina-
tions of tectonic provinces.

With regard to whether the Cape Ann-New Hampshire area may be con-
sidered as containing either a tectonic province or a tectonic structure, in
our opinion the answer is yes. The evidence is clear that the intrusives stretch-
ing south from Mt. Megantic through New Hampshire and out into
Massachusetts Bay are all of similar age, shape and magnetic signature. It
must be assumed therefore that they were produced by the same type of
mechanism.>* We need not here decide what that mechanism was—e.g., a
transform fault or a crustal weakness. What is evident is that we have in the
region ‘‘a large scale dislocation or distortion within the earth’s
crust’’—hence a ““tectonic structure’’ as defined in Appendix A. Similarly
we have ‘‘a region—characterized by a relative consistency of geologic
structural features’’ or a ‘“tectonic province.”” While the choice between the
two makes no difference in the final result, we favor the designation of the
area as the New Hampshire-Cape Ann province*® which would then for our
purposes cut through the older Central New England and Avalon Platform
provinces as a separate entity.

B. Seismic Events to be Considered

We must now decide whether any of the list of intense earthquakes

"Glossary of Geology, American Geological Institute; second printing, 1973, at p. 477.

*We note that we do not include in this series of intrusives the older intrusives of eastern
Massachusetts which were formed about 275 million years before the New Hampshire i in-
trusives. (See Hall testimony, State Exh. 13, pp. 3, 4.)

‘*We have outlined the boundary of this province, as described by Dr. Dorman, by a dashed
line on Fig. 2 (p. 579, infra).
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presented by the State of New York could, under 10 CFR Part 100, Appen-
dix A, be considered as affecting the Indian Point site at a greater than in-
tensity VII level. We will consider each of the earthquakes listed in Table 1
(on page 563, supra) in terms of their relationship to the tectonic provinces
and structures that we have accepted in II.A.

1. Charleston, S. C., August 31, 1886

Both the State and the licensees*' agree that this intensity X earthquake
is related to a specific structure. State Exh. 9 at C-3; Lic, Exh. 15 at 4-6, 4-7.
We agree and, since this structure is more than 200 miles from the site, it
need not be considered. 10 CFR Part 100, Appendix A, Section IV(a)(6).

2. Off Cape Ann Massachusetts, June 11, 1638

Neither the State nor the licensees*? believe that this earthquake need be
seriously considered because of both doubtful location*® and uncertain in-
tensity. We agree with assessment. Furthermore, it is located in a province
separated from Indian Point by two intervening provinces.

3. Newbury, Massachusetts, November 9, 1727

While there is some disagreement among the parties as to the actual in-
tensity of this earthquake,** there is agreement as to its location. The
epicenter is within the boundaries of the Cape Ann-New Hampshire pro-
vince which we have accepted. Since the nearest boundary of this province is
nearly 200 miles from the Indian Point facilities a similar event will not
cause an intensity higher than MM VII at that site.

“'We have found no comment by the staff on this earthquake.

‘?We have found no comment from the staff on this event.

“Location was more probably in the St. Lawrence River Valley. This location change has
been proposed by the Dominion Observatory of Canada as a result of recent new studies of this
earthquake. Tr. 3530-31.

“‘The earthquake is listed as VIII-IX by the State but witnesses for all parties agreed that it
should be no higher than an VIII and perhaps only a VII (State, Tr. 1870-75; Staff, Tr. 3350;
Licensee, Lic. Exh. 15, p. 4-4). We agree with the State that a single analysis by the Weston
Geophysical (accurate though it may be) lowering this intensity to VII should not be accepted
without thorough review. It is evident however that the intensities of many of the older earth-
quakes are probably overstated and are perhaps more hysterical than historical. It would seem
that in this case a review of the Weston analyses by the State geologic group might have suf-
ficed to settle the argument insofar as this proceeding was concerned. We will, for thc purposes
of this proceeding, consider it an intensity VIII event.
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4. East of Cape Ann, Massachusetts, November 18, 1755

All parties agree that this was probably an intensity VIII event. Since
there is some uncertainty as to its exact location, although somewhere in
Massachusetts Bay offshore of Cape Ann, the earthquake may have occur-
red in either the Cape Ann-New Hampshire or the Avalon Platform pro-
vince. In either case, since the closest point of the boundary of the nearest
of these two provinces is over 100 miles from the Indian Point facility, an
intensity VIII event would be attenuated to no more than an intensity VII at
the site.**

5. East Haddam, Connecticut, May 18, 1791

The State originally rated this earthquake as an intensity VIII event on
the basis of its rating in the publication ‘‘Earthquake History of the United
States.’’ However, on the basis of a Weston Geophysical report of 1964 the
publication is now revising the intensity rating to a VII. Tr. 1877, 3341-42,
Since all parties now agree to the intensity VII rating, the design of the In-
dian Point facilities will be unaffected by consideration of this earthquake,

6. Woburn, Massachusetts, October 5, 1817

Here again we have some dispute over the intensity of this event but all
parties agree that intensity VIII is probably too high. Tr. 1931, 2995-96,
3350-51. While this earthquake appears to have occurred within either the
Avalon or Cape Ann-New Hampshire Provinces the location data are not
precise enough to say this with certainty. To be conservative we therefore
consider the event as having been within the Central New England province.
In this case Appendix A requires that the event be considered at the nearest
point of the Central New England province to the site or a distance of ap-
proximately seventy five miles from Indian Point. It would therefore pre-
sent no more than an intensity VII at the site location.

7. Bay of Fundy, October 22, 1869

This earthquake was originally assigned an.intensity VIII by Smith

“See, for example, TID 7024, ‘‘Nuclear Reactors and Earthquakes,’”’ T. H. Thomas, et al.,
August 1963, pp. 15-17.

“New York State has agreed that since it assumes thls earthquake to be intensity Vll-Vlll it
does not consider it to be a controlling event for the Indian Point site, Tr. 1931.
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‘‘Earthquakes of Eastern Canada and Adjacent Areas 1534-1927.”’*’ Both
the staff and the licensees have been informed by the Dominion Obser-
vatory that it has reviewed this event and now rates it as intensity VI and
considers it to have been located in New Brunswick rather than the Bay of
Fundy. Tr. 3345-46.

While the State insists that this has not been reviewed by the “sc:entlﬁc
community’’ we are of the opinion that a revision by a responsible govern-
ment agency of its own work must be viewed in a different light than a revi-
sion proposed by a private company. We accept the revision of intensity
value and location and drop the event from furiher consideration.

8. Giles County, Virginia, May 31, 1897

All parties agreed that this was an intensity VIII event. The State con-
sidered both the earthquake and the Indian Point site to be in its proposed
Folded Appalachian province and therefore .argued that the nuclear
facilities should be designed for an MM VIII intensity level.

The staff, however, presented convincing detailed evidence that the ear-
thquake occurred in its proposed Southern Valley and Ridge province. Tr.
3347, 3447-48, 3520. This evidence supported the general picture of a
distinct separation between the North and South Appalachians presented by
the licensee (Lic. Exh. 15, p. 1-5 and Tr. 3-15-17) and State witness Drake
(Tr. 2884-88).

We have accepted the Southern Valley and Ridge province (or Southern
Fold and Thrust province). Thus under Appendix A an earthquake
equivalent to the Giles County event need be considered as being no closer
than about 350 miles from the Indian Point site.

9. Attica, N. Y., August 12, 1929

All parties have agreed that this earthquake was near the western end of
Lake Ontario, more than 200 miles from the site, and in a different tec-
tonic province than that in which the Indian Point site is located. Further-
more all agree that the event can be reasonably linked with the Clarendon-
Linden structure. Staff Exh. 5, p. 3; State Exh. 9, p. C-3; Lic. Exh. 15, pp.
4-5, 4-6. We find no reason to consider it further.

“"Publications of the Dominion Observatory.V 32, No. 3, Ottawa (1962). (See State Exh. 9,
pp. B-1, B-2))
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10. Grenville Province Earthquakes, February 5, 1663, September 16, 1732,
October 17, 1860, October 20, 1870, and September 5, 1944

All parties agree that these earthquakes were located in the Grenville
province. All parties are in agreement on this province (see Figs. 1, 2, 3) and
the fact that its nearest point of approach to the Indian Point site is approx-
imately 200 miles. ' )

Under these conditions any of the listed earthquakes in the Grenville
province will be attenuated to a level of VII or less at the Indian Point
facilities.

Conclusion

For all of the above reasons we must conclude that none of the earth-
quakes listed by the State requires an assumption of more than an MM VII
intensity at the Indian Point site.

III. Additional Remarks

Included in the Findings of Fact of New York State were the following
three items: .

10. Determination of seismic risk in the eastern United States through

the analysis of regional geologic structures and the delineation of tec-

tonic provinces is difficult, because of lack of knowledge about causal

mechanisms of earthquakes and because the analysis of modern seis-

micity in relation to geologic structure does not generate a tectonic

province map, but rather a seismotectonic map.

11. The NRC has not promulgated an official tectonic province map of

the eastern United States.

12. The NRC Staff has accepted differing sets of tectonic provinces for

New England in licensing proceedings for other power plant sites.

State PFC at p. A-3 (references omitted).

These statements are correct and focus on some of the major difficulties
that this Board faced in reaching its decision on the selection of tectonic
provinces. We believe that further discussion is therefore warranted.

During the course of the hearing on this issue this Board questioned
witnesses for all parties on their theories, methodology and criteria for mak-
ing their decisions on the location and size of tectonic provinces. The State
and licensees both presented detailed maps and discussion of their ap-
proaches. Only the NRC staff failed to develop its own map of the pro-
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vinces it was proposing, even though it was requested to do so by the Board.
Tr. 3337-40. During cross-examination, staff witnesses were able to draw,
in rough outline, their proposed provinces on a copy of a Hadley and
Devine map supplied by the State.**
In answer to a question by New York State counsel as to why such a map
had not been promulgated by the NRC staff, witness Stepp replied:
I will repeat my answer of earlier today and say that we have given this
matter of tectonic provinces endless thought and consideration during
the past two and a half to three years and we have discussed it with vir-
tually everyone who has any contact with nuclear power plant siting
including our advisors in the USGS who have worked with us on
site-to-site bases and our advisory committee that is formed of the
USGS people. '

Now we have been advised that it is not now timely on the basis of the
data that we have available to us to establish an official tectonic pro-
vince map that would be used for making—that would be used in a
nondiscretionary way in making decisions about seismic design. We
have instead undertaken a very extensive program of obtaining—to
obtain the data that are needed by all of those people who are involved
in this program in order to be able to make a decision about such a map.

Tr. 3475-76.

Later Dr. Stepp stated that presently the staff is ‘*simply generally defin-
ing the tectonic provinces as defined by King, Rodgers and Hadley and
Devine . . . this is the general concept that we would follow, as an illustra-
tion.”’ Tr. 3746. However, when being questioned by the Board about the
purpose of the Rodgers, et al. maps, the following series of questions and
answers took place:

Q. And my concern is that Rodgers or Hadley-Devine and King, were

those maps really drawn with the knowledge of the distribution
of epicenters in mind?

A. Obviously the Rodgers and King maps were not, and were drawn
for a completely different reason with no thought whatever of the
occurrence of earthquakes.

Q. That becomes a problem, Dr. Stepp, in that okay, here you’re
saying in the guidelines for applications and so on for seismic that
you’re basically relying on these two maps, and yet those two maps
were not drawn with the purpose in mind that the NRC requires for
provinces.

“This map was entered into evidence as State Exh. 14 (Tr. 3444, 3688). It is presented here as
Fig. 3 on p. 580, infra.
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That’s right. They were not.

So, you know, where does that leave us? Confused or otherwise?
Well, I can tell you where it leaves the Staff in trying to make our
decisions. It leaves us generally recognizing that the province—the -
generalized province concepts that we use are not consistent with
what I would interpret to be the intent of Appendix A in defining
tectonic provinces.

It leaves us without a set of provinces that I believe might be con-
sidered to be consistent with the meaning and intent of Part 100.

>0 P

Tr. 3749,

We contrast this uncertainty on the part of the staff with the require-
ment which the same staff places on applicants with regard to what must be
shown in the application for a construction permit. The Standard Review
Plan*’ states, in Section 2.5.2 (entitled Vibratory Ground Motion), subsec-
tion 2.5.2.2 (Geologic and Tectonic Characteristics of Site and Region),
that: .

The applicant’s presentation is accepted when all regional geologic
structures and tectonic activity which are significant in determining
the earthquake potential of the region are identified. Information
presented in Section 2.5.1 of the applicant’s safety analysis report (SAR)
and information from other literature sources (e.g., Refs. 8, 9, 10, 11,
12) dealing with regional tectonics should be developed into a coherent,
well-documented discussion to be used as the basis for determining tec-
tonic provinces and the earthquake-generating potential of the identified
geologic structures. . . . In addition, in those areas where there are cap-
able faults, the results of the additional investigative requirements de-
scribed in 10 CFR Part 100, Appendix A, Section IV(a)(8), must be
presented. The discussion should be augmented by a regional-scale map
showing the tectonic provinces, earthquake epicenters, locations of
geologic structures and other features which characterize the provinces,
and the locations of any capable faults.

In view of the staff’s uncertainty concerning the definition of tectonic pro
vinces, expressed in the testimony quoted above, we find it difficult to
determine the basis on which the staff can evaluate the applicants’ response

It was obvious from the staff panel’s comments during this proceeding
that the members of this panel could draw their own set of guideline pro-

“NUREG-75/087, *‘Standard Review Plan for the Review of Safety Analysis Reports for
Nuclear Power Plants,’* September 1975.

576



vinces but the NRC advisory committee on geology (composed of USGS
employees) has advised against doing so. Dr. Stepp stated that insofar as he
knows ‘‘the advice that the USGS has given this agency has never been
modified. I don’t think that there is any policy that says the USGS is run-
ning the show, but in reality their advice has always been followed.”” Tr.
3752. We are thus faced with the situation where the USGS which had a ma-
jor role in developing Appendix A (Tr. 3778) nevertheless has expressed the
belief ‘“that the Appendix would be extremely difficult to apply and would
lead to a lot of confusion in the assigning of tectonic provinces.”” Tr.
3778-79.

In this situation, we believe that having accepted the USGS concept of
tectonic province the NRC staff must now do its “‘own thing,”’ i.e., decide,
on its own, the criteria to be applied and how the regulation is to be en-
forced. In this proceeding we received little assistance from the staff
witnesses in deciding whether the State or the licensees had the correct con-
cept of the tectonic province requirement of Appendix A because they are
apparently required to implement USGS recommendations without ques-
tion. Thus, while the staff witnesses have the necessary expertise, it seems
that management support for utilization of this expertise is lacking. In our
opinion it is essential for the NRC to decide whether the tectonic province
concept is viable and, if so, it should issue the requisite guidelines for the ac-
ceptability of such provinces at the earliest possible moment.

This Board appreciates the effort of New York State in helping to bring
-this problem to light.
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ISSUE 2

Should the ground acceleration value used for the design of Indian
Point, Unit 1, 2, or 3, be increased?

In the Safety Evaluation Report for Indian Point Nuclear Generating
Station, Unit 3, the staff concluded (at pp. 3-5, 3-6) that the licensees’ deci-
sion to use a horizontal ground atceleration of 0.15g for the safe shutdown
earthquake was acceptable. This conclusion was based on a maximum
probable earthquake intensity of MM VII at the site. Intervenor CCPE ob-
jects to this determination and insists that a horizontal acceleration value of
0.20g be used for intensity VII and 0.40g for intensity VIII. Six full days of
hearings (April 21-23 and 26-28, 1976) were used to cover this issue. Since
we have found in Issue 1 that an intensity VII is the maximum intensity to
be considered for the Indian Point site we will limit our discussion to that
level.

It is recognized that the ground acceleration at a given site as the result
of an earthquake depends, inter alia, upon the intensity of the shock at that
particular location. However, as the State of New York noted in its
testimony:*°

Intensity of ground motion as reported at a given distance from the
earthquake source, is a highly subjective quantity and any relationship
between intensity and acceleration must be considered to have signifi-
cant uncertainty associated with it. Furthermore, intensities of historic
earthquakes (such as the Cape Ann earthquake of 1755) have been as-
signed relatively recently based on historical accounts. Thus a second
order of subjectivity is present in the intensity values for most historic
earthquakes.

Only well documented relationships between intensity and acceleration

should be used to determine the asymptotic acceleration value for a
design response spectrum,

State Exh. 1, p. 1.
In their testimony?®' the licensees utilized the intensity-acceleration rela-

s9State Exh. 1, “Testimony of Dr. James F, Davis, Dr, Paul W. Pomeroy, and Dr. Robert
H. Fakundiny (Panel) on Behalf of the New York State Atomic Energy Council on Issue I1.”’

$tLic. Exh. 2., Dames and Moore Report: ‘‘Evaluation of Ground Acceleration for the In-
dian Point Site,”” March 15, 1976.
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tionship developed by Coulter, Waldron and Devine of the United States
Geological Survey.*? The other parties (the State, CCPE, the NRC staff) all
used the relationship developed by Trifunac and Brady.** While there was
considerable discussion during the hearings about the value of each of these
sets of relationships, their ultimate conclusions are very similar.

We will first briefly outline the differences in the correlation between in-
tensity and acceleration as developed by Coulter, Waldron and Devine and
that of Trifunac and Brady. We will then discuss the application of such
relationships to the Indian Point, Units 2 and 3, followed by a brief review
of the requirements for Unit 1. .

1. The principal difference between the Coulter, Waldron, Devine
(Coulter) and the Trifunac and Brady (Trifunac) correlations is that the raw
data for much of the Coulter material is not publicly available and thus has
not been subjected to the normal peer review process, while the Trifunac
material has been published. The Coulter correlation data were presented at
the Fifth World Conference on Earthquake Engineering, but the backup
material was not nor has it been made generally available. Witness Pomeroy
for the State had been unable to obtain the information from the authors
(Tr. 651) but licensees witness Fischer had seen enough of the data in private
meetings to convince him of the reliability of the conclusions. Tr. 773.

It there were, in fact, large differences in the conclusions to be drawn
from the two sets of data we might be constrained to investigate the matter
further. However, all parties agree that the two correlations are the most
up-to-date and are better than any other available information. With this in
mind, since the Trifunac and Brady data appear to be the most fully
documented, we will for our purposes consider only their relationship be-
tween intensity and acceleration.**

2. The major difference between CCPE and the other parties is on the
conservatism that should be used in the application of Trifunac and Brady
data to the Indian Point reactors. If these data are used, the licensees, NRC
staff and the State all agree that the acceleration at the site for an intensity
VII earthquake should be the mean of all the acceleration peaks measured

?H. W. Coulter, H. H, Waldron and J. F. Devine, *‘Seismic and Geologic Siting Considera-
tions for Nuclear Facilities,”” Fifth World Conference on Earthquake Engineering; Rome, Ita-
ly, 1973. (Lic. Exh. 2, pp. 4-6.)

$'Presented in a series of papers included in testimony of CCPE witness Dr. Mihailo
Trifunac, Assistant Professor of Applied Science, California Institute of Technology. (See
CCPE Exh. 1 and 2, *““Testimony of Dr. Mihailo D. Trifunac—Estimating Peak Accelerations
in Terms of the Modified Mercalli Intensity Scale’” and Staff Exh. 5, **NRC Staff Testimony
on Issue No. 1 and No. 2.”")

*This of course does not imply that the Trifunac-Brady correlation is technically superior to
that of Coulter, Waldron and Devine.
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by Trifunac and Brady for such intensity earthquakes.** All three of these
parties consider this to be suitably conservative because the peaks utilized
include the high frequencies representative of near field conditions. As
witness Fischer explained, these peaks have little significance in establishing
the level of response spectra, yet they produce a much higher mean
amplitude. He pointed out that even a building as poorly constructed as an
adobe hut would not be affected by the high frequency, because ‘‘[t]he high
frequency spike carries so little energy and is over so fast. . . . ** Tr. 800. As
an example, Mr. Fischer noted
. . . there’s a barn out in California that housed a seismograph where
the acceleration peak reached—1I think it was roughly 60 percent g and
the barn is still there and the instrument is still there and the barn could
in no way be considered an earthquake resistant design structure.
[Tr. 800.]

However, Dr. Mihailo D. Trifunac, a witness for CCPE, contended that
use of the mean of the peak accelerations may not be conservative enough.
He pointed out that his correlation is based primarily on West Coast data
and there is evidence to show that ‘‘the attenuation of high frequency waves
in the East [of the United States] is considerably smaller than that in the
West.””* CCPE Exh. 1, p. 7. On this basis, he recommended that the cor-
relation between intensity and acceleration be made on the basis of the
average of the peak accelerations ‘“plus one standard deviation of all the
peak amplitudes.” Id. at pp. 4-5. For an intensity VII earthquake this
would result in designing the facilities at Indian Point to withstand a 0.20g
acceleration instead of the 0.13g calculated on the basis of the mean of the
acceleration peaks only.

In his testimony, Dr. Trifunac asserted that soil condition may be a fac-
tor in the degree of damage to be expected (Tr. 321) and that:

Contrary to the frequently stated opinion that alluvium layers amplify

strong-motion acceleration at certain ‘‘predominant’® frequencies,

the data studied in this paper show that on the average peaks recorded on
hard rock may be higher, but not significantly, than the peaks recorded
on alluvium. This is in accord with our previous study (17) where we
demonstrated that for a given Modified Mercalli intensity level peak
accelerations reached on a hard rock site are on the average higher than
the same recorded on alluvium. [CCPE Exh. 2, App.. C, p. 51.]

#Staff Exh. 5, p. 5; State Exh. I, p. 1; Lic. Exh. 2, pp. 8-9.
s¢]t would appear that such a lower attenuation of the high frequencies would result only ina
slightly larger distance at which the near field high frequencies would be important.
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But he appeared to agree with Mr. Fischer on the significance of high fre-

quency peaks when he stated: :
Finally, it should be pointed out here that, from the practical earth-
quake engineering point of view, high acceleration amplitudes should
not necessarily be associated with a proportionally higher destructive
potential. An extended duration (19) of strong ground motion and high
acceleration amplitudes characterize destructive earthquake shaking,
while one or several high-frequency high-acceleration peaks may, in
fact, constitute only minor excitation because of the short duration
involved and may lead to only moderate or small impulses when applied
to a structural system. [Ibid.]

Dr. Trifunac admitted that he had no personal knowledge of the Indian
Point site or the design of the Indian Point reactors and that his testimony
was concerned with a generic estimate of peak accelerations in terms of the
Modified Mercalli scale without reference to Indian Point. Tr. 332.

On the basis of all of the testimony discussed above, we must conclude
that the approach taken by Dr. Trifunac is unnecessarily conservative for
the Indian Point site. It is our opinion that, given the current state-of-the-
art in this area, use of the correlation of the mean of the peak accelerations
* with the Modified Mercalli intensity scale as suggested by the licensees, the
staff and the State is a reasonable method of applying the data. This re-
quires that the Indian Point reactors be designed to withstand a horizontal
acceleration of 0.13g. In actuality the Indian Point, Units 2 and 3, are de-
signed to withstand a 0.15g so that there is more than adequate assurance
that the health and safety of the public will be protected insofar as the In-
dian Point nuclear reactors are concerned..

However, we do not mean to imply that further study of this questxon is
not desirable. The opinion we have expressed is based upon our under-
standing of the seismic design procedure used by the staff in this connec-
tion. This procedure includes conservatisms at various stages of the process
as pointed out by staff witnesses Stepp and Coplan (Tr. 1159-61) and
licensees witness Fischer. Tr. 1011-14. One part of this process is the selec-
tion of the appropriate value of acceleration to be used as the ‘‘anchor”’
point (zero period limit) for the design response spectrum. For this purpose
the staff obtains the average peak value for a given intensity by using the
maximum peak acceleration from each of the individual accelerograms
resulting from events of that intensity. Tr. 1166-68. Dr. Trifunac appeared
to indicate during cross-examination that the procedure he used in his
studies was thie same as that used by the staff, Tr. 290. However, questions
were raised regarding what is believed to be unnecessary conservatism in
this approach.
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’

Licensees witness Fischer suggested that use of other parameters might
produce better correlations of intensity with earthquake damage. Tr.
1008-17. Specifically, Mr. Fischer stated:

[w]hat I have tried to indicate'is that there are other, and I believe better

ways of attempting to correlate damage than merely peak accelerations.

Peak accelerations have little to no significance in building design.

What would be better correlation is perhaps velocity or something that
would be considered a sustained level of acceleration.

Tr. 1008-09,

Mr. Fischer had earlier suggested that a more appropriate parameter for
correlation with intensities might be the ‘‘sustained” or “‘effective’’ ac-
celeration of a given record as suggested, e.g., by Ploessel and Slossen in a
note entitled ‘‘Repeatable High Ground Accelerations.”’ Tr. 828-29; see
also Tr. 584-94. Such a correlation (based on *‘sustained’’ acceleration) ~
would appear, on its face, to be less conservative than the procedure cur-
rently used by the staff and licensees. It would, nonetheless, be desirable for
the staff to provide a more quantitative assessment of its current methods.
This perhaps should include an evaluation of the frequency spectrum
associated with the individual peak acceleration associated with each record
using, for example, a Fourier type analysis. (This should indicate the level
of the damaging accelerations involved.) However, a complete quantitative
assessment can be properly carried out only through parallel consideration
of all of the factors involved in selecting and applying acceleration values.
These factors would include safety margins related to the structural
engineering evaluations. Dr. Trifunac agreed that, in choosing the design
acceleration value selected for a nuclear plant -one must ‘‘consider
numerous factors.”’ Tr. 600-02.

3. We face a different situation with respect to Indian Point, Unit 1.
This plant was built prior to any specific requirement for earthquake pro-
tection and is not designed to withstand a 0.15g acceleration. At present the
plant is inoperative, If it is to be operated again, changes will have to be
made so that it can withstand an intensity VII earthquake.

Indian Point, Unit 1, however, does have a fuel storage pool containing
fuel and intervenor CCPE questioned whether the pool and stored fuel sup-
port structure would withstand such an earthquake. Licensees presented
William Cabhill, a vice president of Consolidated Edison, as a witness on this
matter. Under cross-examination by CCPE counsel, the witness
demonstrated convincingly that the pool and accessories as designed and
built have adequate engineering safety factors to withstand an acceleration
of 0.15g. (See Tr. 697, et seq.)
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Under these circumstances we find that there is reasonable assurance
that the fuel storage pool of Indian Point, Unit 1, is adequately designed
and built to protect the public health and safety if subjected to an Intensity
VII earthquake.

ISSUE 3

Is the Ramapo fault a capable fault within the meaning of Appendix
A, 10 CFR Part 100?

Appendix A to Part 100, ““Seismic and Geologic Siting Criteria for
Nuclear Power Plants,”” in Section III, ‘“Definitions,”” defines a capable
fault as follows:

(8) A “capable fault” is a fault which has exhibited one or more of the

following characteristics:

(1) Movement at or near the ground surface at least once within
the past 35,000 years or movement of a recurring nature within
the past 500,000 years.

(2) Macroseismicity instrumentally determined with records of
sufficient precision to demonstrate a direct relationship with
the fault.

(3) A structural relationship to a capable fault according to char-
acteristics (1) or (2) of this paragraph such that movement on
one could be reasonably expected to be accompanied by move-
ment on the other.

In some cases, the geologic evidence of past activity at or near the
ground surface along a particular fault may be obscured at a particular
site. This might occur, for example, at a site having a deep overburden.
For these cases, evidence may exist elsewhere along the fault from which
an evaluation of its characteristics in the vicinity of the site can be rea-
sonably based. Such evidence shall be used in determining whether the
fault is a capable fault within this definition.

Notwithstanding the foregoing paragraphs I11{(g)(1), (2) and (3), struc-
tural association of a fault with geologic structural features which are
geologically old (at least pre-Quaternary) such as any of those found
in the Eastern region of the United States shall, in the absence of con-
flicting evidence, demonstrate that the fault is not a capable fault within
this definition.
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A. Age of the Most Recent Movement on the Ramapo System

1. The licensees have sponsored extensive studies of the site and surroun-
ding region by Dr. Nicholas M. Ratcliffe, Department of Earth and
Planetary Sciences, City College of C.U.N.Y., and by the consulting firm
of Dames and Moore. While Dr. Ratcliffe’s report was not presented for
the record by any of the parties, it was used as a basis for cross-examination of
both D & M and staff witnesses.

On the basis of its study of the entire Ramapo fault system, D & M in-
cludes in the system the primary Ramapo fault extending from northern
New Jersey to northeast of Ladentown.*” At that point the fault branches
into a wide zone of less well defined faults. These include, in addition to the
Ramapo, the Thiells fault, the Letchworth fault, the Cedar Flats fault, the
Mott Farm Road fault and the Timp Pass fault. Lic. Exh. 26 at 2-1, Plate
Al-1. The Mott Farm Road fault trends towards Indian Point but neither
Ratcliffe nor D & M show it crossing the Hudson River.

The licensees presented a panel of D & M scientists and engineers as
witnesses®® to sponsor testimony concerning the Ramapo fault system. They
testified, under cross-examination, that while they had not shown a connec-
tion between certain faults on the east side of the river and those of the
Ramapo system on the west side, they were suspicious that some of them
might be part of the Ramapo fault system.

The State of New York witness panel*® generally agreed with the D & M
geographical description on the west side of the river, but contended the
northeast trending faults on the east side should be included. N. Y. Exh. 18
at D-1, D-2.

The staff panel®® was also in general agreement with the D & M defini-
tion of the system. However, staff witnesses stated that there were some

s'See Lic. Exh. 26, *'Testimony of Dames & Moore (Panel) on Behalf of Licensees on Issue
No. 3,"” p. 2-1 and plate Al-1. Ladentown appears to be some 8 miles southwest of Indian
Point.

$'Lic. Exh. 26, “Testimony of Dames and Moore (Panel) on Behalf of Licensees on Issue
No. 3, Joseph A. Fischer, Samir G. Khoury, Bernard Archer, Jerzy Szymanski, Todd M.
Gates, Umesh Chandra, Tr, 4364-66.

*Drs. James F. Davis, Robert H. Fakundiny, Leo M. Hall and Klaus H. Jacob, who re-
placed Dr, Paul W. Pomeroy of the earlier panel. Tr. 4302. This panel sponsored State Exh.
18, “Testimony of Dr. James F. Davis, Dr. Paul W. Pomeroy, and Dr. Robert H. Fakundiny,
and Dr. Leo M. Hall (Panel) on Behalf of the New York State Atomic Energy Council on Issue
II1."* Tr. 4301-08.

soStaff Exh. 17, *‘Direct Testimony on Issue III by J. Carl Stepp, Seth M. Coplan, David R,
Budge, Richard B. McMullen.”” Tr. 5115.

587



conflicts between D & M and Ratcliffe and, until the staff completes its
evaluation, all the faults shown by both Ratcliffe and D & M have to be
considered as part of the Ramapo system. The staff panel expressed the
view that the question of the faults on the east side is *‘still a little up in the
air.”” Tr. 5304.

The evidence on a possible relationship of the east and west side faults is
enough for us to consider it likely that they are connected. However, as
developed in our further findings on the capability of the Ramapo fault, in-
Jfra, we do not need to decide this question.

2. There was no significant conflict between the staff and licensees

- witnesses on the dating of the latest movement on the fault system. While
intervenors State and CCPE disagreed, they presented no evidence of their
own on this point.

The D & M testimony traced the geological history of the region and
concluded that the most recent movement was 73 + 5 m.y. ago. Based on
this analysis, the D & M witnesses believe tectonic displacement along the
Ramapo has not occurred since the opening of the northern North Atlantic
Ocean (late Mesozoic). Lic. Exh. 26 at 2-6. Undeformed zeolite crystals
growing on top of undeformed calcite crystals have been K-Ar dated and
give a minimum age since last movement of 73 + 5 m.y. Id. at 2-5. This
compares well with opening of the northern North Atlantic Ocean about 80
m.y. ago. Ibid. The faults on the east side of the river show no movement

. more recent than 73 + 5 m.y. Tr. 4975-76.

The staff testified that the determination of the minimum age of unbrec-
ciated calcite crystals from faults in the vicinity of the site give an upper
limit for the age of the last movement of several hundred thousand years.
Furthermore, it believes the relative uniformity of homogenization
temperatures of all fluid inclusions in calcite crystals reviewed to date sug-
gests a regional hydrothermal event for which conditions have probably not
existed in the area of the site since Mesozoic or early Tertiary time (37 to 65
million years ago). Staff Exh. 17 at 17. This opinion is supported by the
conclusions of a special review panel set up to assess the results of the D &
M investigation.*' This panel’s report, signed by Drs. Price and Coates,
states that ‘. . . the last movements on the faults occurred many millions of
years ago. . . ."”’ Ibid.

“'This panel was assembled by the licensees, at the staff’s suggestion, and consisted of Dr. R.
Pricc of Queens University, Kingston, Ontario, Dr. D. Coates from State University of New
York at Binghamton and Dr. N. M, Ratcliffe, City College, the City University of New York.
Id. at 18.
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The New York State witnesses stated that they do not believe ‘‘the
minimum age of fault movement has been conclusively determined by fluid
intrusion studies of calcite crystals found within the fault planes.”” State
Exh. 18 at B-3. They do not agree with the D & M thesis that movement
after formation of the crystal will deform the crystal. Ibid. However, they
did not present any evidence in support of their views on this point. On
cross-examination by the licensees, the State witnesses said they had found
no information that Ramapo fault has exhibited evidence of physical
offset at or near the surface within the past 500,000 years. Tr. 4309.

3. Two other points on the age question brought forth different opinions
among the parties. In his investigation of the region, Dr. Ratcliffe had
found an exposed polished surface with a small offset at Call Hollow. He
said this could be a glacially polished surface. Ratcliffe, June 1976, pp. 76
and 133.¢% (See also Tr. 4462 and 5322.) Since the most recent glaciation in
this region was more recent than 35,000 years, if the surface is glacially
polished the offset is more recent than 35,000 years. The D & M panel, in
response to questions by the State, expressed its belief that the surface was
not glacial, and that the small offset was due to quarry and.construction ac-
tivities nearby. Tr. 4463-64. The staff panel was also questioned on this
point and witness Stepp stated it is geologically unreasonable to expect such
a localized offset on a major feature and no evidence of it otherwise. Tr.
5322-23. We find this offset surface is not evidence of recent tectonic activity.

The second point is related to the indication of river bottom anomalies
found by a D & M bathymetric survey in 1975. Tr. 4470, et seq. One of these
anomalies was later identified as a pipeline crossing. Tr. 4476. In an effort
to identify the others a diver was sent down to explore the river bottom but
he was unable to find any special feature. Tr. 4499. Another bathymetric
survey of the area was run in 1976, but no indications of the suspected
anomalies were found. Tr. 4473, Furthermore, there was no corresponding
feature on shore. Tr. 4484-85, 5037-39. These facts led D & M to conclude
that the anomalies had no tectonic significance. Lic. Exh. 26 at 2-8.

The'staff panel testified and were cross-examined on this matter, stating
that the features appear to be irregularities at the water-sediment interface
attributable to erosion and debris. When questioned, Dr. Stepp said an off-
set of the magnitude indicated (3-4 feet) would, if tectonically generated, re-
quire an earthquake of magnitude six or seven. Thus it would be geological-

$1This refers to a report by Dr. Ratcliffe, a consultant to the licensees, which was utilized in
the hearing by New York State for cross-examination of licensees witnesses. See Tr, 4462, et
seq. Also see Tr. 5322. This report was not entered into evidence.
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ly unreasonable to expect such an offset not to be identified onshore. Tr.
5327; Staff Exh. 17 at 16.

We find that the evidence shows the latest movement at or near the sur-
face on the Ramapo system occurred at least 73 £+ 5 m.y. ago. Hence the
fault is not capable in terms of 10 CFR Part 100, Appendlx A, Section
I1I(g)(1).

B. Magnitude and Location of Earthquakes

1. Before determining the capability of the Ramapo fault under the
criterion of Appendix A, Section III(g)(2) (p. 586, supra), it is necessary to
arrive at a definition of ‘‘macroseismicity.’’ This term is not defined in Ap-
pendix A, nor is it much in use among seismologists. Tr. 4648, 4981, 5268.
Each party in this proceeding had its own definition.

In North Anna Environmental Coalition v. U. S. Nuclear Regulatory
Commission, 533 F.2d 655 (D.C. Cir. 1976), the court gave a definition of
macroseismicity, which it based on a book authored by Dr. Charles F.
Richter.®* However, in his testimony®* Dr. Richter stated that the definition
relied upon by the court related to macroseismic effects, not macroseismici-
ty. He also said that Dr. Sykes misapplied the same quotation from the
book in using it to characterize the December 1962 and March 1976 earth-
quakes as macroearthquakes. Lic. Exh. 29 at 2-3.

Dr. Richter gave his definition as follows:

. I understand ‘‘macro-seismicity’’ to refer to large and significant
seismic activity like that observed in California, such as is generally

associated with fault movement at the surface. [Lic. Exh. 29 at 4.]

During cross-examination he added that one earthquake of magnitude 6
would not constitute macroseismicity, but “‘[i]f you had a region in which
earthquakes of that magnitude were frequent, then I would consider that as
possibly categorized as macro-seismicity.”’ Tr. 4659.
The members of the D & M panel gave their own definitions, which were
probably best summed up by Dr. Chandra:
A micro-earthquake is observable merely by the aid of instruments. A
macro-earthquake produces geological effects such as ground rupture,
sand boils, landslides, etc. Its effect is observable without the aid of
instruments or the presence of nearby population centers. [Tr. 4982.]

-

Dr, Charles F. Richter, Professor Emeritus, California Institute of Technology; member
Lindvall, Richter & Associates, Consultants in Earthquake Sciences.
$Lic. Exh. 29, ““Testimony of Charles F. Richter.’”” Tr. 4625.

590



Dr. Davis, a New York witness, defined a macroseismic event as one
‘‘which has an Intensity greater than III ...and a mag-
nitude . . . somewhere between 2 and 2.5.” Tr. 4322. Later he said there
should be more than one such event to constitute macroseismicity. Tr. 4336.

Dr. Sykes, a witness for CCPE, believes the intensity for qualifying as a
macroearthquake will vary with locality, but for southeastern New York he
thinks intensity III is the lower limit for a macroearthquake, Tr. 4060. He
stated that the most significant consideration is to determine whether there
exists a tectonic pattern identified with a constant driving mechanism and a
potential for damaging earthquakes. Tr. 4059. Again he said
‘*macroseismicity would be earthquakes of a sufficient size, sufficient inten-
sity, that they will be tectonically significant in terms of ascertaining the
potential for damage from an earthquake.” Tr. 4255.

Staff witness Coplan stated:

My understanding of the term macroearthquake is that it is the comple-

ment of that [micro] . . . in other words, earthquakes of magnitude

greater than 3. [Tr, 5381.]

He also agreed with others that there can be a macroearthquake without

macroseismicity. Tr. 5382,
The staff panel introduced a ‘‘working definition’’ as Staff Exhibit 18:%*
The staff considers the term, macro-seismicity, as used in Section IIl(g)
(2) of Appendix A to 10 CFR Part 100, to mean seismicity of a level that
implies significant, coherent, sustained tectonic activity. With respect
to individual faults or fault zones, we interpret macroseismicity to be
seismicity of a level that implies a significant and constant tectonic
driving mechanism.

We consider the term to refer to the seismicity of larger earthquakes.
In our view such seismicity might have different aspects in different
areas. Therefore, decisions as to what seismicity is ‘*macroseismicity”’
must be made after consideration of the seismicity of a region.

Thus, while there are differences in these definitions, the parties are
generally agreed that earthquakes below Modified Mercali intensity II or
magnitude 2 are not macroearthquakes. Hence, we need examine only those
earthquakes above intensity III or magnitude 2. Furthermore, the weight of
the evidence is that macroseismicity involves more than one macroearth-
quake.

2. Before proceeding to a consideration of the earthquakes which may

»sStaff Exh, 18 **Staff Panel’'s Working Definition of Macroseismicity,”” Tr. 5122, 28.
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be of interest in connection with a determination under Section I1I(g)(2) of
Appendix A, a brief summary of how earthquakes are located will be useful
in understanding further discussion of the issue.

When an earthquake occurs several types of elastic waves emanate from
the source, traveling outward in all azimuths at velocities characteristic of
each particular wave type. Distant seismographs respond to these passing
waves by recording the ground motions at their respective locations as func-
tions of time on plots called seismograms. The waves of particular interest
for use in determining the location of the earthquake are a shear wave, S,
and a compressional wave, P. The P wave travels faster than the S wave, so
in computing the location from the seismogram the seismologist may utilize
any of the three phase (wave) arrival times—P arrival, S arrival or S-P ar-
rival time interval. An error is introduced in such a calculation using the P
or S arrival if the clock of the seismograph station is in error, so clock ac-
curacy must be verified by checking against time signals from the National
Bureau of Standards. As expressed by the staff, ‘‘[t]he basic problem then is
simply one of determining a location and origin time that is consistent with
the phase arrival times, given the velocities with which the different types of
waves travel through the earth.’’ Staff Exh. 17 at 26.

The waves travel through different parts of the earth at somewhat dif-
ferent velocities so a specification of the spatial distribution of velocities
within the earth, called a velocity model, is used in calculating the location
of the source. Models can best be determined by observing the travel times
of waves from known sources such as quarry blasts or test explosions. The
usual velocity models assume lateral homogeneity of the earth, yet in real
life this may not be true and hence significant errors in the calculated loca-
tion of the earthquake may result. .

By using phase arrival times from seismograms of several recording sta-
tions and assuming velocity models, the seismologist obtains several *‘loca-
tions’’ which can be statistically combined to determine a “‘best”
hypocenter.¢

It may be noted that numerous solutions for the location of a given
earthquake were obtained by different witnesses, or even by the same
witness, using differing velocity models. Factors which affect the accuracy
of the final determination of a hypocenter include: accuracy of the velocity
model, coordinates of the seismograph station, clock corrections, readings
of arrival times from the seismograms and weight given the result of any
one station in the statistical combining of results. Dr. Sykes testified that in

““The hypocenter is the location, including depth, of the initiating rupture causing the earth-
quake.
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parts of California, where there are many stations offering good azimuthal
distribution and where there are good velocity models, a precision of
something better than a kilometer may be obtained. He further stated that
the accuracy in the New York-New Jersey region has improved considerably
over the last few years with a better distribution of stations until now *‘it’s
possible to talk about a precision at the few-kilometer level or better.”” Tr.
4085. -

3. Earthquakes which the various parties have claimed should be con-
sidered in resolving the question of the capability of the Ramapo fault are
presented in Table 2 (pp. 594-595, infra).

New York claims that events 5, 7 and 10 of Table 2 (and possibly 9, 11,
12, 14, 16 and 18) may indicate that the Ramapo system experiences a
“‘significant and constant tectonic driving mechanism’’ (N.Y. PFC at 1-4)
which would qualify it as an area of macroseismicity under the staff’s
“working definition’ (p. 591, supra). However, the State believes that the
uncertainty of location and lack of sufficient focal plane solutions®’ do not
permit a conclusion that the Ramapo system is capable or that it is not.
N.Y. PFC at I-4; State Exh. 18 at E-1.

From Table 2 and the listed references to each seismic event it is evident
that items 1, 2, 3, 4, 5, 7, 8, 9, 11, 12, 14, 18, 19 were not instrumentally
located or, in some cases, not felt. We must therefore eliminate these from
consideration. Similarly items 6, 13, 15, 17 and 21 are eliminated as being
too far from the Ramapo fault to be of concern.

We are therefore left with the earthquakes of December 20, 1962, and
March 11, 1976, (Numbers 10 and 16 in Table 2) for further consideration.

C. The December 20, 1962, and March 11, 1976, Earthquakes

1. There were widely different views on the December 20, 1962, event
depending on the witness’ definition of macroearthquake. Dr. Chandra said

“To obtain a focal plane solution, an arbitrary unit sphere is drawn with its center at the
focus (hypocenter) of the earthquake and first motion observations from each station are plot-
ted on this sphere. The motion for a given station is plotted by determining where the vector
from the source to the particular seismograph penetrates the unit sphere. The first motions
(compressions or rarefactions) are obtained by reading the seismogram and are indicated on
the plot by appropriate symbols. The resultant drawing is a circle with compression and
rarefaction points grouped. Two orthogonal nodal planes can be drawn through the center of
the arbitrary sphere separating these two groupings so compression points are in two quadrants
and rarefaction points in the other two. One of these planes is the fault plane, the other is
called the auxiliary plane. By comparing these planes with known fault planes of the region any
correlation of the fault planes with the results of the focal plane solution aids in determining
the association of the earthquake with the known fault. Lic. Exh. 26 at C-10, 11; Tr, 3945-49.
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TABLE 2

Intensity
Date MM) Remarks
1.11/30/1783 VI Not instrumentally
. located.
2.9/1/1895 VI ” »
3.1943 V  Doubtful, Not listed in

usual tables. Recol-
lection of one indi-
vidual 30 years later.
Felt location.

.4.4I1/1947 11

5.1948 Perhaps a typo. Not
listed in tables in
this record.

6.9/3/1951 V  Located too far from

Ramapo (10-15 km)

7.9/15/19512 V  Apparently a typo.

8.3/23/1957 VI  Not instrumentally
located.

9.10/13/62 (M:1) No felt reports

10. 12/20/62 v

3Apparently a typo in the State’s proposed findings and conclusions of law, Perhaps it

should be event No. 6 above. (See State Exh. 18 at C-5.)
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Reference

CCPE Exh. 4, Table 1;
Lic. Exh. 26, Table Cl.

Tr. 3897

Tr. 3864-70.

Tr. 3876, CCPE Exh. 4
at9,

N.Y.PFC at 14.

Tr. 3813, 3951,
3975-9;3806-7;
4982. Lic Exh, 26,
Tables C-1,C-2, C-3.

N.Y.PFC at G10.

Tr. 3891.

State Exh. 18, Table
C-1; CCPE Exh. 4 at 9.

Tr. 4982; State Exh.
18 at C-1.



Date
11.11/30/64

12.5/21/66

13. 1969

14, 5/11/72

15.7/19/75

16.3/11/76

17.4/13/76

18.9/22/76

TABLE 2 (continued)

Intensity
MM)
M:1

Remarks
Not felt

M:1-1.5 Not felt

M<1.5 Too far away (~20 km
NW of Ramapo).

M:2.3 Located E. of river,
near Fahnstock State
Park.

IV Pompton Lakes
M:3.0 Too far away, 30 km
Sykes, 20 km staff,

— Not in evidentiary
record.

Reference

State Exh. 18 at C-1;
Tr.4329.

State Exh. 18 at C-1;
Tr. 4329.

CCPEExh.4 at 13;
NRC Exh. 17 at 20.

N.Y. PFC at 14,
State Exh. 18 at C-3;
Lic. Exh. 26 at Table
C-1;Tr.4330.

CCPE Exh. 4 at 10;
Tr. 4982,4330.

CCPE Exh. 4 at Fig.2;
NRC Exh. 17 at 22.

'N.Y.PFC at 14,

Note: In Table III-C-2 of State Exh. 18 the State listed eleven earthquakes
located in 1975-76 by the Con Ed network. Only three of these were felt (Tr.

4330) as follows:
a.6/15/75

b.3/11/76

c.4/13/76

—  Quarry action, not
macro,

Pompton Lakes

IV Sykes places 20 km

SE of Ramapo.

State Exh, 18 at C-3.

State Exh. 18 at C-3;
Tr. 4330.

CCPE Exh.4,Table 1,
Fig 2; NRC Exh. 17
at 22.

Note: Table III-C-3 of State Exh. 18 lists nine probable earthquakes but a State
witness said none were evidence of macroseismicity. Tr. 4330.
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that although it had an intensity of IV it produced no observable geological
effects and hence was not a macroearthquake. Tr. 4982-83. On the other
hand, Dr. Sykes stated in his testimony that it was a macroearthquake, and
cited Richter’s definition of macro-effects to support his view.*® He ap-
parently confused the definition of macro-effect with that for macroearth-
quake. Lic. Exh. 29 at 3. He considers the 1962 earthquake to be
macroseismicity under his definition of the term—*‘. . . earthquakes of
sufficient size, sufficient intensity, that they will be tectonically
significant . . . .”’ Tr. 4255, 4264. The New York panel’s written testimony
stated that the event (with the March 11, 1976, one) fits *‘at least one defini-
tion of ‘macro’ seismicity.’’ State Exh. 18 at C-5. On cross-examination Dr.
Davis of the New York panel said this “‘one definition’’ referred to Dr.
Sykes’ definition, Tr. 4320.

According to Dr. Sykes, some investigators (Isacks and Oliver, 1964)
used records from seven stations to locate the December 20, 1962, event a
few kilometers from the main trace of the Ramapo fault. Tr. 3850, 3856.
Dr. Sykes himself assumed the December and the October 31, 1962, earth-
quakes had a common focus, and, using S-P data for the two events com-
bined, he obtained a location ‘‘along the Ramapo fault.”” CCPE Exh. 4 at
9. Later he obtained new clock corrections for the stations and used these
with the data from the December event alone to calculate a new location,
still along the Ramapo fault and within a kilometer of his previous one. Tr.
3844-45. A third solution using corrected coordinates for one of the re-
cording stations (Ogdenburg) changed the result about 300 meters in a
direction parallel to the fault. Tr. 4251-52,

Dr. Chandra also used the combined data for the October and
December earthquakes to calculate a location of the events. He conceded
that there is no evidence that this assumption of a common focus is valid,
but, due to the poor quality of the data, it was necessary. Tr. 4374; Lic. Ex-
h. 26 at C-6 and C-7. Later, however, clock correction data for the three
stations used were found in Lamont-Doherty files so the location of the
December earthquake was recomputed using the P and S data for it alone.
Tr. 4374-75; Lic. Exh. 26 at C-24. This solution is about one kilometer from
the surface trace of the Ramapo fault. Lic. Exh. 26 at plate C-3; Tr. 4546.

The final solutions by both parties are very close to one another, and, as
Dr. Chandra said, the epicenter location could be coincident with the
Ramapo fault. Tr. 4546. However, both the staff and the State panel
testified that the location of one event, without additional evidence, does

“*CCPE Exh. 4, ““Testimony of Dr. Lynn Sykes—The Capability of the Ramapo Fault,” p.
10. See also p. 590, supra. :
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not establish the *‘direct relationship®’ required by Sections III(g)(2) and (3)
of Appendix A. Tr. 4334, 5225-27.

Staff panel member Coplan amplified this by saying that, rather than
how close a single earthquake is to a fault, the important consideration is
‘. . . what the other earthquakes in the area are doing.”” Tr. 5227. Dr.
Davis, of the New York panel, said they *‘. . . would want to see several
events well located of that kind ... exceeding our conception of the
threshold of macroseismicity.”’ Tr. 4336. Dr. Richter stated, *‘[t}he occur-
rence of a small number of earthquake events which are suspected of being
related to a given fault is also not very conclusive evidence’’ of a direct rela-
tionship with a given fault. Tr, 4814,

The parties generally agreed that an obvious lineation of earthquakes
would be cause to consider a possible relationship with a fault. However, no
one presented evidence of such a lineation here. The State panel claimed to
show an alignment of epicenters with the Ramapo fault, but when presented
with an epicenter map of the region without faults or geographical
boundaries®® shown they were unable to detect a lineation marking the
Ramapo fault. Lic. Exh. 22; Tr. 4312-16. The staff panel’s testimony states
that the map entitled ‘‘Exhibit 2’* of the State’s testimony (State Exh. 18, p.
E-4) shows no *‘. .. concentration that aligns with the Ramapo fault.”
Staff Exh. 17 at 19. Dr. Richter was cross-examined on the question of
lineation and he stated that the 1951, 1962 and 1976 locations do not com-
port with his testimony concerning the significance of earthquakes found to
line up and repeat along a known fault. Tr. 4774-77. Furthermore, when
presented with a copy of plate C-2 (from Lic. Exh. 26) with the 1974, 1976
(2 events) and 1975 earthquake epicenters marked in yellow, Dr. Richter
said such alignment as there might be does not agree with the trend of the
surface trace of any of the faults shown on the map. Tr. 4784, 4787-88; Lic..
Exh. 26, plate C-2.

Fault plane solutions of the 1962 earthquake were not introduced since
there are insufficient data to find a solution for that event by itself. Dr.
Sykes prepared a composite solution of the 1951, 1962 and 1976 earth-
quakes. CCPE Exh. 4 at 14a; Tr. 3940-44. We do not find such a composite
solution persuasive as it involves assumptions of a common source at dif-
ferent times. Such widely separated occurrences do not necessarily have
consistent causal mechanisms. Lic. Exh. 26 at C-14, C-15,

We find that the mere location of the earthquake near the Ramapo fault
cannot establish a direct relationship, and there is no other valid evidence in
the record to support such a direct relationship.

Lic. Exh. 22, a map bearing the legend *“*Seismicity of Northeastern United States.”” Tr.
4313,
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2. The solutions obtained by the parties for the March 11, 1976, earth-
quake differ more widely. Dr. Sykes gives the location as about 0.75 km
from the main trace of the Ramapo fault. This value was obtained using his
preferred velocity model which is supported by data from quarry blasts.
CCPE Exh. 4 at pp. 6-7, and Figure 1.

The licensees witnesses did a more elaborate calculation, using 12 veloci-
ty models with two different data sets for each, thereby producing a total of
24 solutions. Lic. Exh. 26, Table C-7. They agreed that Dr. Sykes’ preferred
velocity model (his model 6) was the preferable one, and using it (their solu-
tions 23 and 24) they got locations of 4 and 6 km, respectively, from the sur-
face trace of the fault. Tr. 4561, 4615, 4618, 4874; Lic. Exh. 26 at C-10,
Plate C-3.

The difference between the solutions of the two partxes is sxgmf’ cant and
we are faced with the need to find which is preferable. For the reasons set
forth below we find the location of the epicenter of the March 11, 1976,
earthquake to be some 4-6 km from the main trace of the Ramapo fault.

Both parties used the S wave arrival time at OGD,® but their readings
differed appreciably. Dr. Sykes read this as 27.6 and characterized Dr.
Chandra’s reading of 27.02 as a gross error. Tr. 4104, The actual OGD
seismogram was presented to the Board and Dr. Chandra demonstrated to
the Board how he determined the arrival point for the S wave. Tr, 4550, et
seq. Also, Dr. Willis, another witness’' for the licensees, made an indepen-
dent determination on each of three records and read 26.9 and 27.0 seconds.
Tr. 5073. Mr. Coplan of the staff panel looked at all three components and
gave 27.1 as his selection. Tr. 5410. We find the D & M value to be the
preferable one.

Station PNJ, used by both parties, is an amateur station. While the
operator of the station furnished clock corrections, there was no way to
verify their accuracy. Tr. 4233-34. Because of this, licensees witness Dr.
Chandra chose to use the S-P time, so the absolute arrival time (and hence
clock correction) were not involved. (See our discussion at pp. 591-592,
supra.) Dr. Sykes used the P wave arrival. Tr. 4378, 3880-81.

Dr. Sykes also used a velocity correction for station PNJ because, he
said, the wave path traverses a low velocity material of the Triassic Basin.
Tr. 4035-36. However, he did not make a velocity correction for station

"*The seismograph stations are identified by letters for the name of the location, e.g. OGD is
Ogdenburg.

"Dr. Willis is Professor of Geophysics and Chairman of the Department of Geological
Sciences at the University of Wisconsin. He was serving as a consultant on the location of the
1951 and 1962 events but was asked by the licensees to read the OGD record here.
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PAL which also is across the Triassic Basin from the hypocenter. The staff
panel agreed that a correction would be proper if the Triassic velocities were
definitely known. Tr. 5444. The D & M panel said that station corrections
are determined from (1) the average of the residuals at that particular sta-
tion from a large number of earthquakes, or (2) accurate geological infor-
mation like the thickness of the Triassic Basin. Tr. 4894-95. Dr. Sykes
presented no evidence that he determined his PNJ correction from either, SO
his correction appears to us to be somewhat arbitrary.

The licensees presented, as Exhibits 32 and 33, the residuals™ provxded
by D & M for each station used in its solutions for models 23 and 24, It is
worthy of note that the D & M residual for station PNJ S-P model 24 solu-
tion is -0.02, one of the lowest found, thus indicating high degrees of cor-
rectness in the phase reading and the velocity model. Tr. 5003. The residual
for OGD, the station for which the phase reading by licensees witnesses was
questioned by Dr. Sykes (p. 598, supra), is -0.01, the lowest of all residuals
for model 24. Ibid. The record is silent on the matter of the residuals for Dr.
Sykes’ solutions for stations OGD and PNJ, but his residual for PAL is
0.14 for the P wave. Tr. 4235. The D & M residual for the P wave for sta-
tion PAL is -0.12. Lic. Exh. 33. These low residuals give confidence in the
models used for PAL and raise a question concerning the correctness of ap-
plying a different model for PNJ as was done by Dr. Sykes.

All parties agreed that fault plane solutions are significant and relevant
to the question of a *‘direct relationship.’”” Dr. Sykes and the D & M panel
submitted such solutions for the March 11, 1976, event.

Dr. Sykes prepared his focal plane analysis by using a composite of the
data for the 1951, 1962 and 1976 earthquakes. He testified that the fact that
a composite solution fits the data from three events suggests a similar
mechanism for all three and is also suggestive of a regional pattern of stress.
CCPE Exh. 4 at 14a; Fig. 4. Under cross-examination he said his Fig. 4 was
actually constructed using the data from the March 11, 1976, earthquake

The residual for a given station and wave type is equal to the observed arrival time minus
the calculated arrival time, where the calculated time is that computed as the time of travel to
the station from the epicenter after this location has been determined using a particular velocity
model. The significance of this is that a small residual gives one confidence about the reading
of phases. Conversely, a large residual indicates (1) the phase arrival reading is incorrect or (2)
the velocity model used to obtain the location is incorrect. Tr. 5001,

Lic. Exh. 32 and Lic. Exh. 33 are copies of Table C-5 from p. C-25 of Lic. Exh. 26 upon
which residuals for each of the stations have been inserted by its witnesses. Lic. Exh. 32 was
marked with a “23"" in the upper right hand corner indicating it applied to solution number 23,
and Lic. Exh. 33 was marked with a number ““24’* indicating it applied to solution number 24,
Tr. 5066-67.
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and its aftershock, and the information from the 1951 and 1962 events were
then added. Tr. 3940-44.

We do not find such a composite solution persuasive. Events widely
separated in time do not necessarily have the same causal mechanism. Even
the main event and its aftershocks may have different mechanisms.
Licensees witnesses testified that McKenzie (1972) said ‘‘A curious feature
of several of the large shocks [in the Mediterranean region] for which fault
plane solutions could be obtained for the main shock and one major after-
shock was that the two often had different mechanisms.’’ They also quoted
Strelitz (1975), ‘‘the September 5, 1970, Sea of Okhotsk earthquake con-
sisted of two possibly causally related but dissimilar events.”’ Additionally,
“‘the fault planes and principal stress axes of the two events are significantly
different; furthermore, the second event does not lie on either of the nodal
planes of the first event.”” Lic. Exh. 26 at C-14, C-15.

Examination of the resultant Sykes solution (CCPE Exh. 4, Fig. 4) in-
dicates the result is not clean-cut.

Dr. Sykes characterizes his composite solution for the 1976 event as
unique.” CCPE Exh. 4 at 15. We cannot agree with this characterization.
The D & M panel obtained two fault plane solutions for the same event
based on their solution 24. Lic. Exh. 26 at C-11, C-12, plate C-4. CCPE
questioned the D & M solutions, claiming the polarity of the instruments at

. stations GSC and DBM were reversed and hence D & M plotted the points
for these stations incorrectly. The record reflects only that CCPE’s own
witness said these polarities were in question. CCPE Exh. 4 at 15; Tr.
4950-54. The licensees introduced two exhibits, 30-A and 30-B,’ showing
the identification of the stations for their focal plane solutions given in
figures a and b on Plate C-4 of Lic. Exh. 26. An examination of these two
exhibits shows the points for the two stations in question to be in the center
of a cluster of points of similar polarity. Hence, if these two are changed,
the result would not appear to change the location of the planes but merely
to give two anomalous points. In cross-examining the D & M panel, CCPE
attempted to show that stations near the nodal plane could be determined
from the shape of the first P wave arrival. The panel did not agree with this
hypothesis or that it is a ‘“‘common method of picking up nodal arrivals or
[determining] the nodal planes.”” Tr. 4948, CCPE also criticized the D & M
solutions because they did not allow for refraction of the wave. Tr. 4963-66.

3*Unique”’ means only one set of normal planes can correctly separate the data points.
"Lic. Exh. 30-A and 30-B are copies of figures a and b, respectively, on Plate C4 in Lic.

Exh. 26. These figures show the focal plane solutions for the March 11, 1976, earthquake. Tr.
4960.
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However, the record does not show that refraction of a wave in the region in
question actually occurs.

The solutions of Dr. Sykes and that given in Lic. Exh. 30—A are quite
similar and one plane, striking N52°E, has approximately the strike of the
Ramapo fault (N40°E-N45°E). Lic. Exh. 26 at C-11; Tr. 4946. The other
plane would indicate the strike as N74°W and, while there is no known
fault in this area with this strike, there is a possibility of such a fault subsur-
face. Lic. Exh. 26 at C-12.

The second D & M solution (Lic. Exh. 30-B) shows E-W striking planes.
There is no surface rupture to aid in determining which solution is correct.
The staff said *‘. . . there’s not really any reason in the data to choose one
over the other,”’ since neither exhibits consistency with other relatively near-
by focal mechanism solutions. Tr. 5446.

On the basis of the above findings we conclude that the March 11, 1976,
event does not ‘‘demonstrate a direct relationship with the fault.* We
prefer the D & M location and accept the staff’s statement that the Ramapo
fault dips approximately 70° to southeast (away from the D & M location).
Tr. 5464. Thus the hypocenter is even more than 4-6 km from the fault. The
two D & M fault plane solutions, while we find them equally valid, do not
offer the necessary demonstration of a ‘‘direct relatlonshlp of this event
with the Ramapo fault.

D. Structural Relationship Between the Ramapo Fault and Any Known
Capable Faults

The record does not contain any evidence to indicate a structural rela-
tionship between the Ramapo fault and other faults known to be capable.
The New York panel testified that it had found no evidence indicating such
a relationship. Hence we conclude the Ramapo fault does not meet the con-
dition for a capable fault set forth in Section III(g)(3) of Appendix A. See p.
586, supra.

For the above reasons we find that, in accordance with the definitions in
10 CFR Part 100, Appendix A, Section I1I(g), the Ramapo fault is not a
capable fault.

ISSUE 4
Is the operating license condition for Indian Point 3, requiring an ex-

panded microseismic monitoring network along the Ramapo fault
warranted?
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This issue arose following the evidentiary hearings on the previous three
issues as the result of the licensees’ motion to us requesting that we *‘issue
an order modifying the time limits within which [they] must comply’’ with a
particular condition of the Indian Point 3 reactor operating license.
Licensees’ Motion to Modify, License Condition, dated August 27, 1976, p. 6.
. The condition in question was part of Amendment 2(C) issued by the
NRC staff on April 5, 1976. Amendment 2(C)(4) ordered the licensee to
““conduct a program of geological and seismological investigations.”””® As
part of the seismological investigations the licensees state that they ‘“were
directed to expand the existing microseismic monitoring network
southwestward to include Pompton Lakes, New Jersey, and northeastward
to include Fahnstock, New York.”” Id. at p. 2.

Following our review of the record concerning this matter we issued a
memorandum and order’ deferring our decision pending an evidentiary
hearing by us on the matter. This hearing was conducted for six days be-
tween March 8 and March 16, 1977. Written testimony was supplied by the
licensees, the State of New York and by the NRC staff. CCPE submltted no
testimony but participated in cross-examination.

For the reasons given below we have decided that the enlarged monitor-
ing network would not contribute to the assurance of health and safety of
the public and is therefore unnecessary.

We were first made aware of the imposition of the license condition on
July 26, 1976—the last day of our evidentiary hearing on Issue 3. The mat-
ter arose during cross-examination of staff witnesses by the licensees and
was followed up by Board questions to the staff. In the course of the ques-
tioning by the Board on the reasons for requiring the expanded monitoring
system, staff witness Stepp responded to a question:

Question: Let me ask this: Are you suggesting this program of micro-

seismicity stations to prove or disprove activity on the Ramapo fault,

or are you looking at it as a pure research project?

Answer: There are elements of both here. So far as my understanding

of the problem goes, the principal benefit that we might expect from

the microearthquake monitoring is one of attempting to define the
tectonic environment, I will characterize it, the way the stresses are be-
having, the kinds of focal mechanisms that are occurring in the area,

and so on. 4

It is in part a research project. While a number of important people,

5See p. 549, supra, for summary statement of Amendment 2(C)(4).
"*ALAB-357, 4 NRC 542 (1976). Our reasons for calling an evidentiary hearing are fully ex-
plained in that order and are not repeated in this decision.
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very prominent people, Page, Isacks, and Oliver, among them, Dr.
Sykes, who have considerable knowledge in the Eastern United States
have postulated that microearthquakes or small earthquakes are occur-
ring along the Ramapo, it is not clear so far as 1 know in anyone’s
mind what these small earthquakes may mean so far as the potential
for larger earthquakes in this region:

That is really the problem we are trying to address here. 1 would extend
this in the context of this being in some aspects of a research project
to the general statement that we do not know what the significance of
microearthquakes may be so far as being able to estimate what they
mean—to determine what they mean for the potential for defining
where future larger earthquakes may occur in the eastern United States.

Tr. 5530-31.

A

n

the result of further Board questioning witness Coplan added:

There may be, as Dr. Sykes has claimed on the basis of his data, a stress
condition, in that region that is conducive to some movement on the
Ramapo Fault. But we don’t know how much or how often.

We know that it is very much less than what we would see on faults in
California that would normally be considered to be active.

While we think that given in fact we are quite confident that, given the
data that we have available to us, the situation is not one that causes a
hazard for the Indian Point site, or creates any great degree of risk,
there are just some things that we are a little bit uncertain about and we
would like to know more about.

And that is what we have directed this program toward.

Tr. 5537-38.

At that time the Board questioned (1) the usefulness of the monitoring

network on only one section of the tectonic province, (2) whether such a
limited network would present a biased picture of the seismicity along the
fault, and (3) whether it would supply any useful information with regard to
the safety of the Indian Point site.

When the decision to call for an evidentiary hearing was made’” we re-

quested that all parties presenting written evidence address the following
questions:

1. Is an enlarged microseismic monitoring network warranted for

T"Mr, Farrar dissented from this decision. See 4 NRC at 552-57.
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reasonable assurance of the public health and safety in connection
with the Indian Point nuclear facility? ‘

If not:

a.

b.

On what other basis can the licensees be made responsible for
the cost of the expanded network?

Is the problem concerning the significance of microearthquakes
on the east coast of the United States of sufficient importance
to be of concern to state and Federal governments because of
general danger to east coast residents?

In answering the following questions, consideration should be given
to the Dames & Moore testimony on the possible location of shallow
tensional stress fields surrounding the northern end of the Ramapo
Fault:

a.

b.

If an expanded seismic monitoring network is found to be
warranted, is the presently suggested expansion the best one?
If such a stress field exists, should the expanded network be
concentrated around it rather than the Ramapo Fault?

If the stress field is a more likely source of microseismicity in
the area, should not the research work on the stress field be
completed before consideration of an expanded seismic net-
work?

ALAB-357, supra, 4 NRC at 551.

We will first outline the testimony of the licensees, NRC staff and New
York State relevant to these questions, and then discuss the entire record.

I. Testimony of the Parties

A. Licensees Testimony

Licensees testimony was presented in three sections: (1) a discussion of

the questions asked by this Board (Witnesses Fischer, Werner and
McWhorter), (2) a detailed discussion of the relationship between
microseismicity and the occurrence of larger earthquakes (Witness Willis),
and (3) the projected cost of installing and operating the expanded
microseismic monitoring network (Witness Gonnella).

We shall discuss these seriatim.
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1. Fischer, Werner and McWhorter Testimony

a. This section of the licensees testimony”® is basically summarized in their
response to question 1, as follows:
First, it is our opinion that the contribution to the reasonab[e assurance
of public health and safety, that would be provided by the enlarged
microseismic monitoring network would be next to nil. To date we are
aware of no reasoned and logical analysis by which the risk of an earth-
quake in excess of the SSE can be determined from only microseismicity.

Second, the assurance of the public health and safety in connection
with the Indian Point facility is provided in performing a series of
geologic and seismologic investigations done in accord with Appendix
A to 10 CFR Part 100. The enlarged network would not make a mean-
ingful contribution to the level of assurance provided by the above in-
vestigations. As consulting earth scientists we are obliged to point out
aspects in investigative programs that would not reasonably be expected
to indicate whether or not the Ramapo Fault System is capable within
the meaning of Appendix A to 10 CFR Part 100.

Lic. Exh. 35, p. 5.
The witnesses further noted that the staff (at pp. 2-6 of Supplement No.
3 to the Indian Point, Unit No. 3, SER) had stated:
We consider the lack of evidence of geologically young movement and
the absence of any obvious clustering of historic earthquake activity
along the Ramapo Fault System to support the conclusion that the
fault is not capable within the meaning of Appendix A to 10 CFR Part 100.
We therefore, consider our original position, that the design of the units
for the largest historic earthquake to have occurred randomly within
the site’s tectonic province, provides reasonable assurance that the
plant will not be subjected to ground motion greater than that for which
it was designed.

Nevertheless, because of the recent location of the two earthquakes
near the fault, we consider a confirmatory program directed toward
more definitive determination of the age of most recent movement and
a determination of the potential for earthquake activity on the fault
system to be necessary.

L ic. Exh. 35. “Testimony of Dames and Moore (Panel) on Behalf of Licensees on the Ex-
pansion of the Microseismic Monitoring Network,” James G. McWhorter, Matthew L.
Werner, I1I and Joseph A. Fischer. Tr. 5631-47. As we have noted in Section 1, supra, all those
witnesses are employees of Dames and Moore (D & M), consultants to the licensees.
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Lic. Exh. 35, pp. 7-8.

In other words the additional monitoring network was to be required for
confirmatory information over and above the stated requirements of Ap-
pendix A. ‘ g

In their testimony the licensees witnesses pointed out that the State’s in-
itial rationale for recommending the expanded microseismic monitoring
network included the demand for an “‘[a]nalysis of microseiosmic patterns
to ascertain whether such patterns might be used to forecast larger earth-
quakes.”” Lic. Exh. 35, p. 7. The State had gone on, however, to admit that
these *“. . . tests are new to the science of seismology and are in and of
themselves inconclusive . . . .”” Ibid.

The licensees witnesses discussed the question of a relationship between
the occurrence of small earthquakes and the potential for larger earth-
quakes. They stated that: *‘in order to describe this relationship: (1) one
must be aware of all of the variables in the system; and (2) at least the most
important variables must be observed.’’ Lic. Exh. 35, p. 10. They pointed
out that, in establishing simply a monitoring network, most of the other
variables in the system are ignored. Id. at p. 11. Reducing the system to only
the comparison between small and larger earthquakes immediately increases
the amount of data and time required to identify the relationship, if any,
that may be involved. Id. at pp. 11-12.

The witnesses noted that only two intensity IV and two intensity V earth-
quakes™ have occurred within the area of the proposed network in the last
278 years, therefore the chances of obtaining sufficient data in the next two
years on both micro and macroearthquakes to determine a relationship be-
tween the two is extremely remote. Id. at p. 12.

Licensees therefore concluded that the addition of the monitoring net-
work would not add to the assurance of public health and safety insofar as
the operation of the nuclear reactors at Indian Point is concerned.

b. Question 2

The licensees witnesses did not attempt to answer Board question 2.a. on
the basis that it called for a strictly legal conclusion. As far as question 2.b.
is concerned, a yes or no answer was not given but the witnesses discussed
the difference between the overall geologic approach of Appendix A and the
use of microearthquake measurements to obtain a determination of

"Indian Point 2 and 3 reactors are designed to withstand ground motions resulting from an
intensity VII earthquake at the site (see pp. 550, 584, supra).
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reasonable assurance of public health and safety. They pointed out that
prediction of earthquakes by any'means is in its infancy and, where predic-
tions over a limited range have been somewhat successful, they have been
made by the use of several variables (e.g., magnetic field, tilting of surface,
strain measurments) and not on microseismicity alone. Even in these cases,
the estimates of earthquake intensities by the Appendix A method.have
always been the most conservative. Id. at pp. 18-19.

The witnesses further noted that, while low intensity earthquakes may
be of major concern to the public in general (Tr. 5734), the design of the In-
dian Point nuclear plants is such as to give reasonable assurance of public
health and safety up to and including intensity VII. Thus, according to
them, for microseismic measurements to add to the assurance of public
health and safety a relationship must be found between microseismicity and
earthquakes of intensity VIII or greater. Id. at pp. 19-20.

The witnesses did agree that a long range research program to study
microseismicity in areas of high seismicity should be established for general
public interest but they emphasized that *‘[w]e cannot accept that two years
of microseismic monitoring in a very small area is going to even marginally
increase our understanding.”” Id. at p. 22. See also pp. 27-28.

¢. Question 3

Licensees witnesses answered Board Question 3 in two ways—depending
on the purpose for which the monitoring network is established. Licensees
see two such possible purposes: (1) in their view the staff considers the
monitoring network to be largely for research and development directed at
determination of the relationship between microearthquakes and larger
earthquakes; (2) they believe this Board by its question 1 had raised the
possiblity that the monitoring network has a “‘purpose in connection with
the assurance of public health and safety.’”” Lic. Exh. 35 at p. 27. (See also
Tr. 5713-14)) ‘

The witnesses expressed the belief that such an R&D program will not be
capable of achieving the sought objective until much larger data bases (i.e.,
recorded events) are obtained in areas of high seismicity. Lic. Exh. 35 at pp.
27-28. In addition, they noted that their own shallow stress measurements
had been completed but were inconclusive as to the location of any uniform
shallow stress field. Id. at 29,

With regard to the assurance of public health and safety it is the
licensees’ view that this has been reasonably assured by the other geological
and seismological investigations required by the license conditions and Ap-
pendix A to 10 CFR Part 100. They indicated that the installation of the
monitoring network might add a false sense of security. Id. at 30.
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2. Willis Testimony

Dr. Willis’ testimony*® concerning the relationship between
microseismicity and larger earthquakes was primarily a discussion of the
empirical equation logN = A + bM developed by Richter.”' Lic. Exh. 35 at
p. 5. As Dr. Willis pointed out, if b is constant the equation *‘implies that
within a range of magnitudes governed by the linear log N versus M law
seismic activity is simply described by the constant A.”’ Id. at p. 6.

Recent work has shown, however, .that b, which is considered to be
related to the physical characteristics and distribution of stress in a region,
varies between values of 0.5 and 1.5. Id. at pp. 5-16. The value of b may
vary between geographical regions, with depth or, in some cases, with time
and between fore shocks and after shocks. Id. at pp. 15-16, 24,

On the basis of his data Mr. Willis stated that even in areas of high
seismicity with a broad data base, b values obtained ‘‘are shown not to be
valid to project the occurrence of earthquakes with magnitudes above 3.5.”
Id. at p. 23. Because of this Dr. Willis concluded that ‘‘it is uncertain
whether data from a microseismic monitoring network can be utilized in the
above equation to accurately predict large earthquakes.” Id. at p. 24.

3. Gonnella Testimony

The licensees presented Victor C. Gonnella as a witness to provide data*?
on the projected cost of installing and operating the expanded microseismic
monitoring network. These data were based on the bid prices received from
the successful bidder, and were presented here in four sections. Phase 1
dealt with relocating the present recording station and operation of the pre-
sent network during the transition period. The cost of Phase I was estimated
as $104,500. Phase II covered the detailed design and site selection for the
expanded network and was estimated to cost $47,000. Phase I1I was the cost
of equipment and installation of the network. The cost for this latter phase
was $358,500. The final phase concerned operation of the expanded net-

**Lic. Exh. 37, “Testimony of Dr. David E. Willis on Behalf of Licensees on the Expansion
of the Microseismic Monitoring Network.”” Tr. 5918-21. See also fn. 71, p. 598, supra.
"M = magnitude .
N = number of earthquakes of magnitude M or larger per unit of time.
A and b are empirical constants.
“Lic. Exh. 39, “Testimony of Victor C. Gonnella on Behalf of Licensees on the Costs
Associated with Expansion of the Consolidated Edison Microseismic Monitoring Network.”
Tr. 6038-45.
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.work for 24 months, at a cost of $561,000, thus making a total of
$1,071,000. Lic. Exh. 39, pp. 3-5.

This Board believes that cost is not a factor if a proposed action is im-
portant for the public health and safety. However, cost is a factor if health
and safety are not involved, and is also a factor in selecting among options
where more than one is available.

B. Staff Testimony

1. The NRC staff testimony'® was presented by a panel of four
witnesses, J. Carl Stepp, Richard B. McMullen, John Kelleher, and David
Budge. This testimony, while answering generally the three questions posed
by the Board, was basically aimed at explaining the staff retionale for im-
posing the monitoring condition. The thrust of the staff testimony was that,
while geologic evidence permitted the conclusion that the Ramapo fault is
not capable, ¢ . . . [w]e were not able to conclude conservatively that this
structure does not play a possible role in localizing earthquake activity.”
Staff Exh. 25, p. 1. Because of this, the staff stated it would *‘ . . . continue
to press for expansion of the microearthquake network, so that a more ac-
curate determination of what the relationships are between earthquakes and
geologic structures in the region.” Id. at 2.

- According to the staff, this relationship ‘‘is an important means of
assessing the likelihood of future movement of faults and, when this rela-
tionship is known, an accurate assessment of the seismic hazard at the site
can usually be made.”’ Ibid.

2. Prior to the amendment®* of the license by condition 2(C), the NRC
staff had licensed Indian Point, Unit 2, for operation and Indian Point,
Unit 3, for fuel loading and subcritical testing on the basis that the Ramapo
fault was not capable and that the maximum historic earthquake occurring
in the tectonic province had resulted in a Modified Mercalli intensity VII.*
The authorization for Indian Point 3 to engage in subcritical testing was
issued on December 12, 1975.

By that time the licensees, following discussions with the State of New
York, had agreed to set up a network of 12 microseismic stations (later ex-

"1Staff Exh. 25, ““Testimony of J. Carl Stepp, Richard B. McMullen and John Kelleher.”
Tr. 6186-90.

“Amendment 2 was dated April 5, 1976. (See p. 602, supra.)

1See ‘‘Supplement No. 1 to the Safety Evaluation Report (SER)—of the Indian Point
Nuclear Generating Station, Unit No. 3,” (January 16, 1977) at pp. 1-5. This decision was con-
firmed in Supplement No. 2 to the SER (December 12, 1975) at pp. 2-1 through 2-3 and p.
22-1.
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panded to 13) in the vicinity of the Indian Point Station but aimed at the
northern end of the Ramapo fault. Tr. 6317. This network began partial
operation June 1, 1975, and full operation in September 1975.

The staff witnesses testified that they had taken and still do take the
position that the Ramapo fault is not capable within the meaning of Appen-
dix A to 10 CFR Part 100. Staff Exh. 25, p. 12. However, they have not
been able to conclude that the Ramapo fault **plays no role in localizing
earthquake activity.”’ 7bid. The witnesses indicated that the staff’s concern
about the *‘localization’ of earthquakes began with the occurrence of a
magnitude 2.5 earthquake near Pompton Lakes, New Jersey,** on March
11, 1976, which followed a 1951 earthquake in Rockland County, New
Jersey. Id, at 1-2.7

Initially, condition 2(C)(4) called only for a southwestern expansion of
the monitoring system but, following discussions with New York State, the
system was later expanded to include stations to the northeast.*® The entire
condition 2(C) was then issued at the time of the issuance of the SER Sup-
plement 3 for the Indian Point 3 station without prior discussion with the
applicants.*

3. Throughout the hearing the staff insisted that the data collected by
the expanded microseismic network neither would nor could be used to
predict the advent of large earthquakes either in the short term or long
term.’ It did insist that the expanded network would enable it to detect and
obtain accurate focal plane solutions for any microseismic events that might
occur along the entire length of the Ramapo fault. It pointed out that the
expanded network including the segment north of Indian Point would cover
4 to 5 times the area of the present network.

According to witness Stepp, the data would supply the following:

The data themselves would not necessarily—the microearthquake data

themselves would not necessarily lead you to a determination of the

potential of movement on the fault. That alone would not. But con-
siderations—this would be a two-step process.

**The earthquake epicenter was located about 50 km from Indian Point but close to the sur-
face trace of the Ramapo fault.

"The March 11, 1976, earthquake (which was a magnitude 2.5 event) was at that time
thought to have occurred adjacent to the Ramapo fault about 20 km from the Indian Point
site. A later review of the data placed the epicenter about 9 km from the Ramapo (approx-
imately 30 km from Indian Point). Tr. 6193, 6493; also Lic. Exh. 26 plates C2 and C3.

“*Tr. 6317-18.

*Tr. 6318. The supplement was issued on April 5, 1976, shortly prior to the time that the
licensees expected to receive their full operating license. '

s9Statement by Staff Counsel. Tr. 5591. Statement by staff witnesses Stepp and Kelleher. Tr.
6226-27.
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We're considering the first step in it now, whether or not there is any
reason to be unduly concerned about localization of earthquakes along
this structure, and the microearthquake can lead us directly to that—can
directly lead to a conclusion about that.

Now if in fact it should be determined that earthquakes of small magni-
tude are localized along this fault zone then the question arises of what
the maximum earthquake along that fault zone should be and that de-
termination would involve other considerations than simply the micro-
earthquakes, and considerations of the extent of the fault, the fault
geometry, possibly the sense of movement, possibly the levels of stress
in the area, stress conditions in the area, and the depth extent of the
fault.

In short, it would consider—it would be based upon considerations of
the, I guess the fault dynamics, if we could use a very generalized term,
and its geometry and dimensions.

Tr. 6231.

Later, when pressed for a course of action if the data showed the worst
possibility, Dr. Stepp stated:

Well, let’s suppose that the data—for a moment suppose the data caused

us to conclude that earthquakes are being localized along—preferential-

ly along the Ramapo Fault system; that is, that it has a greater risk of
" having—a greater probability of having earthquakes, if they should

occur in the region, localized along it than would be the case assuming

scattered activity throughout the region.

Then the course of action we would take is to assess what the maximum

earthquake activity would be on it.

There are several outcomes from that, it seems to me.

(Q. All right, Now on what basis do you do that?)

The assessment would be made, based upon the nature of the activity

along the fault zone. Maybe it clusters only at Pompton Lakes and

there’s not another earthquake along the fault zone anywhere. Maybe

those focal mechanisms are eventually shown to be incompatible with

the geometry of the Ramapo Fault system. Maybe they are compatible

but it clusters only there. Then that would pose one situation.

Maybe the earthquake activity is rather uniform along the extent of

th fault. That would pose another situation.

One outcome could be that—and it would seem to me the most likely

one, in the event we concluded that earthquake activity was being lo-

calized along this fault zone at all, one outcome could be that we would
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accept the maximum earthquake as being represented by the maximum
regional earthquake just as we’ve done now, and we would say some-
thing like an Intensity VII might be produced by this fault zone, or a
magnitude 5-plus. '

But the difference would be that if we concluded that this fault is in
fact localizing earthquakes is that—we would have to consider that that
particular earthquake has a greater likelihood of being localized near
the plant than we now have considered.

And our recommendation most likely would be that the design response
spectrum be reevaluated to determine whether or not it embraces an
earthquake of that magnitude that close to the plant site.

Tr. 6350-52.

The staff admitted that ‘‘[w]hile many [microseismic] studies have been
reported in the literature, a general relationship between microearthquake
activity and the occurrence of larger earthquakes significant to engineering
design has not yet been established.’’ Staff Exh. 25, p. 5. It nevertheless
claimed that ‘‘because microearthquakes reflect current tectonic activity
more directly than any other measurable geophysical data, they are power-
ful data for evaluating the geologic causes of earthquakes.’’ Ibid.

The staff provided no data as to the probability of finding that
microearthquakes were focusing on the Ramapo, apparently basing their
concern in this matter entirely on the March 11, 1976, earthquake.

4, In summary, the staff stated (id. at p. 7) three reasons for requiring
the expanded network:

1. If the tectonism is uniform in the area a larger network will get more

data in {ess time.

2. A greater potential will be provided for gathering data for more focal

mechanism solutions and from there to assess whether there is the po-

tential for movement along a particular fault.

3. The network should show whether or not earthquakes are concen-
trated along the Ramapo fault.

C. State Testimony

The testimony®' for the State of New York was presented by its witness,

*'State Exh. 19, "Testimony of Dr. Yash Pal Aggarwal on Behalf of the State of New
York."” Tr. 6379-91. Certain parts of this testimony were stricken following a motion by the
licensees (March 8, 1977). See also Tr. 5969-92, 5995-6017, 6161-73, 6177-81, 6303-05,
6379-95.

State Exh. 20, *‘Supplementary Testimony of Dr. Yash Pal Aggarwal on Behalf of the State
of New York.”” Tr. 6396-6403.
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Dr. Aggarwal, and it discussed Board questions 1 and 3.

1. The major portion of the written testimony concerned question 1 and
the State’s position on the need for an expanded microseismic network. The
State maintained that *‘[i]n order to evaluate risk to public health and safety
from the Indian Point nuclear facility, it is necessary to evaluate the seismic
potential of the Ramapo Fault System.’’ State Exh. 19, p. 6. To do this the
State urged that one must (a) understand the *‘earthquake problem”’ in the
eastern United States, (b) critically evaluate the historical record of earth-
quakes in the area of interest, and (c) consider the seismotectonics of
southeastern New York and northern New Jersey in light of the most recent
instrumental data. /bid. On the basis of such requirements, the State con-
cluded that an enlarged microseismic network is necessary.

To support its conclusion, the State’s testimony discussed the relatively
brief historic record of seismicity in eastern United States compared to the
longer record in China. Since historical events of intensity VI and VII have
occurred in southeastern New York and northern New Jersey, the State
observed that ““. .. [ilntensity VII or greater events may occur in this
region in the future.”” Id. at 8. :

Finally, the State maintained that, since it is futile to attempt to
associate historic events ‘‘faults in this area’ (/d. at 9),

the alternative is to examine the more recent instrumental data for seis-

mic events in the area and to ascertain whether these more accurately

located events show any relationship to local faults. If such is the case,
then we can conclude with reasonable certainty that the historical events
were also associated with faults in the area.

Ibid.

The State asserted that the necessary instrumental data can only be sup-
plied by an expanded microseismic network because this will be able to
detect microearthquakes along the Ramapo fault with enough precision to
allow calculations of focal mechanism solutions. In the State’s opinion only
such precise information can link a particular fault with a given earthquake.
Id. at 18-19.

The State asserted that the present microseismic network is inadequate
since, of eighteen earthquakes reported in the general area in the last three
years, focal mechanism solutions were obtainable on only eight.*? It claimed
that, had the expanded network been in operation, more focal plane solu-

*State Exh. 20, p. 1.
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tions might have been obtained and uncertainties in one of the present solu-
tions eliminated. State Exh. 19 at p. 19. The State thus implies that a deci-
sion could be reached as to whether the Ramapo fault is localizing current
seismicity. ‘

2. The State’s answer to our question 3 asserted in essence that the focal
plane solutions are the only way to determine stress orientation at the depth
of the hypocenter and that shallow direct stress measurements may or may
not indicate the same stress orientation. The placement of an expanded net-
work therefore does not depend on completion of shallow stress
measurements. State Exh. 20, p. 3.

11. Discussion of the Testimony
A. Question 1

As above noted the first question posed by the Board was:

Is an enlarged microseismic monitoring network warranted for reason-
able assurance of public health and safety in connection with the Indian
Point nuclear facility?

ALAB-357, supra, 4 NRC at 551.

We will discuss the testimony received in response to this question in the
light of 10 CFR Part 100, Appendix A, “‘Seismic and Geologic Siting
Criteria for Nuclear Power Plants.”” If we find the answer to this question
to be negative the remaining questions need not be considered.
In Appendix A which was adopted in November 1973%* (just 1-1/2 years
before the staff condition was imposed) the Commission set forth:
. . . the principal seismic and geologic considerations which guide the
Commission in its evaluation of the suitability of proposed sites for
nuclear power plants and the suitability of plant design bases established
in consideration of the seismic and geologic characteristics of the pro-
posed sites.

10 CFR Part 100, Appendix A, Section I.

These criteria are primarily based on the geology and seismicity of the
geographic region around the site with particular regard to the geologic and
seismic history of the area. Particular emphasis is placed on faulting near
the site and determinations of whether such faults are ‘‘capable.”

**See 38 Fed. Reg. 31281 (November 13, 1973), as amended at 38 Fed. Reg. 32575
(November 27, 1973).
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The definition of a “‘capable’’ fault given in Appendix A, Section III(g),
is of particular importance but since this definition has already been quoted
in full under issue 3 (see p. 586, supra), we will not repeat it here. Further, in
imposing condition 2C the staff placed reliance on paragraph IV(a)(7)
which reads:

For faults, any part of which is within 200 miles of the site and which
may be of significance in establishing the Safe Shutdown Earthquake,
determination of whether these faults are to be considered’as capable
faults. This determination is required in order to permit appropriate
consideration of the geologic history of such faults in establishing the
Safe Shutdown Earthquake. For guidance in determining which faults
may be of significance in determining the Safe Shutdown Earthquake,
Table 1 of this appendix presents the minimum length of fault to be con-
sidered versus distance from site. Capable faults of lesser length than
those indicated in Table 1 and faults which are not capable faults need
not be considered in determining the Safe Shutdown Earthquake, except
where unusual circumstances indicate such consideration is appro-
- priate.

Since we have determined in Issue 3 that the Ramapo fault is not
capable, we must now decide (1) whether, in accordance with Section
IV(a)(7), there are unusual circumstances here that require special investiga-
tions; and (2) whether the installation and operation of an expanded
microseismic network is a required part of these investigations.

When asked for a statement of what was considered to be the special cir-
cumstances which required further investigation of the Ramapo fault, staff
witness Stepp replied:

The unusual circumstance here is founded both in the geologic history

of this particular fault zone and in the seismicity of the area, in my view.

The geologic history of the fault is such that it has been a locus of move-

ment dating from pre-Cambrian time, at least into the Mesozoic time,

a period of several hundred million years, and spanning many different

orogenic phases, several different orogenic phases, I should say.

Tr. 6336.

In further questioning, Dr. Stepp asserted that there is *‘a higher level of
seismicity in this general region.’’ Tr. 6337. He later admitted that seismici-
ty around Indian Point, while higher than seismicity to the west, is not
higher than the activity to east of the site or for that matter not more than
the rest of New England in its entirety. Ibid.

Despite this lack of unusual seismicity compared to the rest of New
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England, we agree with Dr. Stepp that the historical circumstances of the
Ramapo fault structure are somewhat unique in that it is a fault system
which, though not capable now, has had a history of movement through the
geologic ages and does have splays which are close to the site of a nuclear
facility. It is therefore appropriate to be sure of the most recent age of
movement and of the location of the fault.

In Supplement No. 3 of the SER for the Indian Point Nuclear
Generating Station, the staff briefly stated the special program of investiga-
tions required by license amendment 2C as follows:

(1) Geological mapping in sufficient scope and detail to accomphsh

the following:

(a) Definition of the main trace of the Ramapo fault and associated
faults of the Ramapo fault system.

(b) Structural and tectonic relationships of the Ramapo fault system
with faults at the Indian Point site.

(c) Identification of crosscutting features and faults which might
be used to determine the age of most recent movement on faults of
the Ramapo system.

(d) Age dates of the fault along those sectors near the epicenters of
the 1951 Rockland County, New York, earthquake and the 1976
Pompton Lakes, New Jersey, earthquake.

(2) Determination of the age of most recent movement on the Ramapo
fault and the Ramapo fault system by appropriate age dating techniques
and relationship to crosscutting features.

(3) Determination of the relationship of current and hlstonc earth-
quake activity to the Ramapo fault system. The existing earthquake
monitoring network is to be extended southward to include the
Pompton Lakes, New Jersey, epicenter area and northward to in-
clude the Fahnstock region. The density of the network should be
sufficient to obtain precise locations and focal mechanism solutions.
Velocity studies needed to obtain reliable earthquake locations and
mechanism solutions should be conducted. This network is to be
operated at least two full years following complete installation of all
stations. These studies should be supplemented by stress measure-
ments to define the current tectonic environment of the area.

(4) Additional geochronological age dates of most recent movements
shall be obtained on those faults observed in the immediate vicinity
of the plant, including each of the different fault sets. Fluid inclusion
dates are to be confirmed by dating other mineral assemblages and/
or by using other dating techniques.
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Staff Exh. 24, p. 2-7.

Only the part of item 3 of this list covering the proposed installation and
operation of an additional microseismic monitoring network is being ques-
tioned in this proceeding. In other words, because of the special cir-
cumstances that we have discussed (see p. 615, supra) on the relationship of
the Ramapo fault to the Indian Point nuclear facility, major projects of
mapping, age dating and stress measurements are being accomplished in a
large area surrounding the Indian Point site. What we must now decide is
whether, in addition to the programs already completed or underway, data
from an enlarged microseismic network would be of any real significance in
assuring the health and safety of the public insofar as the nuclear facilities
at Indian Point are concerned.

As we have seen, the State of New York and the NRC staff insist that the
condition is necessary to make the decision for reasonable assurance of
health and safety. The licensees insist it is worthless in this respect.

1. We will first consider the license condition for the microseismic net-
work in the general terms of whether the condition is a proper one under
Appendix A. After consideration of the record before us, it is our opinion
for the reasons given below that it is not.

a. We note first of all that mention of instrumentally determined
earthquakes in the definition of a capable fault concerns only those earth-
quakes which produce macroseismicity. On cross-examination the staff was
asked to explain, if microearthquakes are one of the better (if not the best)
source of information, why microseismic evaluations were not specifically
included in Appendix A. Staff witness Stepp gave the following answer:

" The answer is that I don’t really know. I could speculate and I think

it would be somewhat informed speculation because it’s a question that
I've asked a number of times myself.
If I understand the reasoning that went into it, it could be specified as
that related to the state of the art of the use of microearthquake data
and a cost-benefit you might say reason with regard to the state of the
art when Appendix A was being formed. Microearthquake studies was
even in more infancy than it now is in. And the people who were
forming Appendix A, some of them at least, held the strong view that
such information would create more confusion than not and eventually
the use of microearthquake data was not included in the appendix.

Part of the reason, I believe, for it not being included in there is that

we do not have these data available to us. The appendix was written

around data that are available to us in ordinary circumstances. Micro-
earthquake information, microearthquake data are generally not avail-
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able to us because the level of the network capability that we have is
simply not sufficient to provide those data.

Moreover, and this, as I understand it, was a very large factor in the
consideration to include or not include the data, one could not place
great reliance on the locations for as you go down in magnitude fewer
stations record the events. The scatter in the data become greater and
reliance on the epicenters becomes weakened.

So for all of those reasons a requirement to consider microearthquake
data was not included in Appendix A.

Tr. 6277-79.

Dr. Stepp agreed that Appendix A is a recent regulation having become
effective in December 1973 and he gave no indication that any great ad-
vance in microseismic techniques had taken place in the 18-month interval
between December 1973 and April 1975 when the condition was imposed.

b. Witnesses for all of the parties agreed that the focal plane
mechanism can provide data concerning the direction of the stress field at
the hypocenter but can give no indication of the magnitude of the stress.
Licensees, Tr. 5934; State, State Exh. 19, p. 13 and Tr. 6507; Staff, Tr.
6270. However, it was noted by staff witnesses (Tr. 6269-72) and agreed to
by Dr. Aggarwal (Tr. 6511-12) that, if the earthquake occurs near a pre-
existing fault, the uncertainty of the direction of the principal stress is at
least +20° and may therefore present an erroneous picture of the stress
orientation near the fault.

c. In various discussions during the hearing several ways in which
microseismic monitoring systems had been used were mentioned. Primarily
such systems have been used in areas of high activity for monitoring the
seismicity of faults known to be active. In these cases the number of micro-
occurrences was large—perhaps several per day. In one or two instances a
decrease in the frequency of microseismic events has been shown to have
preceded by some hours or days the occurrence of a larger quake. Tr.
5826-27.*

In low seismicity areas, however, microseismic networks had previously
been required by NRC to meet special situations in two instances, e.g., in
one case to monitor the change in microseismicity during and following the
filling of a large reservoir. No usage has previously been made of

*Several references were cited here by licensees witness Dr. Werner to papers by Dr. Sykes,
State witness on Issue 1, and Dr. Kelleher, now a member of the NRC staff and a witness in
this proceeding.
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microseismicity by itself in either low or high seismic areas to establish a
relationship between microseismic events and the potential of a fault for
larger movement. Tr. 6360. This is demonstrated by the following staff
testimony:
Q. Gentlemen of the panel, let me ask if you will direct your attention
to page 2 of your testimony, the first full paragraph which starts there
in the middle of the page and there it’s your testimony, is it not, that an
expansion of the network is required:

. . . so that a more accurate determination of what the relationships
are between earthquakes and geologic structures in the region. . . .

That correctly states your testimony, is that correct?
A. (Witness Stepp) Yes, that’s correct.

Q. Do you expect to be able through the use of this microearthquake
data to define any type of relationship between these earthquakes
and structure that would allow you to assess the potential of an
event in excess of the SSE?

A. 1 would like to answer no and then explain why.

We do not expect these microearthquake—any microearthquakes
that may be located by this network to lead directly to an assessment
of a larger than SSE earthquake. In fact we had not even considered
that at this point and we think that such an earthquake would be ex-
tremely remote based upon regional considerations and that’s why we
accept the level of SSE that we have accepted. We think that’s consistent
with the level of conservatism that is embodied in Appendix A.

The measure to which that might be drawn upon for such a deter-
mination is really not clear to me at this time. I would not wish to state
one way or the other whether one could extrapolate from a set of small
earthquakes to predict larger earthquakes.

Tr. 6226-27.

Given these considerations we do not believe that a research project with
such tenuous usefulness is one which should be required of an applicant or
licensee under Appendix A.

d. Finally, we observe that the staff has apparently ignored the third
paragraph of Appendix A, Section I1I(g)(3) (see p. 586, supra) which ap-
pears to fit the situation at the Indian Point site. This paragraph states:

Notwithstanding the foregoing paragraphs III(g)(1), (2) and (3), struc-

tural association of a fault with geologic structural features which are
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geologically old (at least pre-Quaternary) such as many of those found
in the Eastern region of the United States shall, in the absence of con-
flicting evidence, demonstrate that the fault is not a capable fault within
this definition.

As we have seen in Section 2 of this decision (pp. 588-589, supra), the
licensees and staff agree that the latest movement along either the Ramapo
fault system or the faults on the east side of the Hudson appears to have oc-
curred at least several million years ago. The State claims that the faults
sampled have not been proven to be the youngest but they admit that there
is no physical evidence at or near the surface of movement in at least the last
500,000 years. See p. 589, supra.

We find that the weight of the evidence strongly indicates that there has
been no movement in the faults around Indian Point since the end of the
Mesozoic period. On this basis there is no need for the ‘‘additional in-
vestigations’’ suggested by Section II of Appendix A** beyond mapping and
age dating. .

2. We will now assume arguendo that we have erred in our decision in
subsection 1 above and examine the actual seismic situation that we find
around Indian Point. A microseismic network of 13 stations around Indian
Point has been in use for over 18 months.*® The system began operating in
June 1975 and became fully operational in September of 1975. Since that
time licensees’ quarterly reports to the NRC indicate that some 839 tremors
have been recorded.’” Of these only 18 appear to be natural events, the re-
mainder being disturbances caused by quarry and construction blasting.

The State’s testimony indicates that since April 8, 1974, the Indian Point
network together with the Lamont-Doherty and Connecticut seismic net-
works have recorded a total of 18 events of possible interest to the Indian
Point facility.®® Of these the four events at Wappinger Falls, which may
have been quarry blasts, are agreed by all parties to have no relationship to
the Ramapo Fault. Similarly, the earthquakes at Schooley Mountain were
over 75 km from Indian Point and apparently not connected with the main
Ramapo fault.?”” We are thus reduced to a consideration of 12 events during

*’Appendix A, Section 11, “‘Scope,”’ third paragraph. ,
**The network stations are located over an area of approximately 300 km? (25 km northeast-
southwest, 12 km east-west). One station is 20 km west of the main group. State Exh. 19, p. 2

and Fig. 2. Within the area surrounded by the stations the network is capable of detecting an’
earthquake down to magnitude zero or a little less. Tr. 5667.

"See Quarterly Reports for the Seismic Monitoring Program for Indian Point dated October
22, 1975, January 5, 1976, April 12, 1976, August 10, 1976, November 8, 1976 and February
14, 1977.

**State Exh. 19, Table 1, appended thereto.

"State Exh. 19, Table 1, and State Exh. 20, Fig. 1.
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the last two years. These 12 events taken in chronological order and
numbered as in the State’s Table 1 (see fn. 98, supra) are shown in the

following table:
No. Magnitude

5 2.1
9" 23

10 2.3
12 1.5
13 10
14 2.5)
15 1.8)

16 3
17 2.5
18 1.8
19 10

- 20 19

TABLE 3
Location® Date
7 km SSW of LP, close 4/8/74 (prior to opera-
to splay of Ramapo® tion of LP, network)
20 km NE of I.P. 7/19/75
15km Sof I.P, 8/22/75
~ 12 km SW of Ramapo
40 km SW of L.P. 11/10/75
5 km from Ramapo
17 km SE of LP. 3/6/76

17 km from Ramapo and
east of Hudson River

50 km SE of L.P. 3/11/76

Close to Ramapo 3/12/76

50km S of L.P. 4/13]76

27 km SE of P, 8/20/76

25 km from Ramapo; ‘

east of Hudson River ‘

About 2 km N of LP. 922176

in the Hudson River

60 km SE of L.P. 10/28/76
' may be near extension

of Ramapo

30km Sof L.P, 11/22/76

20 km from Ramapo

east side of Hudson

River.

aAll distances given in table are scaled from Fig. 1 of State's Supplemental testimony.
State Exh. 20.

bpistance from fault is stated along a line perpendicular to fault trace to epicenter.
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From this table we see that only two events (5 and 18) occurred within
the Indian Point network, i.e., within 13 km of the site. Of the rest, only 12,
14, 15 and 19 can conceivably be directly connected with the Ramapo fault.

We believe that it is important to note that the two earthquakes (5, 18)
nearest to the Indian Point facility appear to be near splays of the Ramapo.
Staff witness Kelleher emphasized the importance of this with the following
remarks: _

If there’s a complicated fault system and if there’s—in general, the more

heterogeneous it is, the more splays, the more broken up, the more

transfer structures, in general the smaller will be the earthquakes as-
sociated with that.

So if you have a very complex, complicated fault system with a lot of
splays on it, and you’re getting a number of different events on these,
small events, microearthquakes on various parts of the system, I would
not necessarily feel that there was potential for a much larger earth-
quake.

Tr. 6286.

In the case of earthquake 18 (the September 22, 1976, event) which oc-
curred just to the north of Indian Point, State witness Aggarwal was of the
opinion that this earthquake was most probably associated with the Timp
Pass fault, a member of the Ramapo fault system. Tr. 6479. Dr. Aggarwal
pointed out that his focal plane solution of earthquake 18 showed a fault
dip of approximately 62° and hypocenter depth of 8 km. He stated that this
dip extending from the hypocenter to the surface would come close to the
surface trace of the Timp Pass fault, Tr. 6479-85,

In rebuttal testimony, however, the licensees witnesses Werner and
McWhorter presented a strong argument that the actual measured dip of the
Timp Pass fault is 81°. Tr. 6562, ef seq. Since this fault is a strike-slip fault,
Dr. Werner explained that the dip measured near the surface will be main-
tained at depth:

Q. (Mr. Curley) . . . What we’re talking about is a dip at the surface.

Must that angle continue to depth?

A. (Dr. Werner) I would say yes it is a law established on several levels,
the one being the rock mechanics level where observations are that, you
know, in response to a given stress system you’re going to have a planar
break develop, a flat planar break and that’s what the fault represents,

Additionally there are field observation studies—I can’t give you
exact citations right now because I don’t have the material with me, but
I would reference the work of Handon relative to rock mechanics.
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There are field studies which indicate that strike-slip faults as a class
are planar. They maintain their dip at depth and in that I would cite the
works of Moody and John Wilcox.

Tr. 6571-72.

Under these circumstances the Timp Pass fault could not extend
eastward to the hypocenter of earthquake 18.

It should be noted that events 12, 14, 15 and 19, at least three of which
were detected by the Indian Point network and a focal plane solution ob-
tained on one, are at the extreme southern end of the proposed expanded
~ network. In addition, Figure 1 of State Exh. 20 indicates that five (10, 13,
16, 17, 20) of the earthquakes in their Table 1 are located east of the
Ramapo fault, three of them east of the Hudson River. In answer to a
Board question (Tr. 5536) as to the significance of a hypothetical scatter of
earthquakes either close to or at some distance from a fault, staff witness
Stepp gave the following comment:

So that to answer your quesiton, Mr. Farrar, directly, the fact that
microearthquakes may be scattered rather randomly throughout a broad
region here, occurring on many faults, even though the overall stress
system may be consistent with movement on the Ramapo, the distribu-
tion of the earthquakes in a more random fashion would suggest that at
the very worst, if we speak of worst in terms of hazard of movement of
faults, all of the faults in the area of some kind of equal participation
in the deformation that is going on, so that if one then distributes the
level of seismicity among all of these faults, it gets pretty much diluted
so far as the significance that it has for movement on any one of the
faults.

Tr. 5540.

In summary, it is apparent to us that the picture presented by the data
from the existing Indian Point, Lamont-Doherty and Connecticut monitor-
ing networks is of a very few microearthquakes in a large region about the
Indian Point facility. Only three of these earthquakes were within 12 km of
the Indian Point site and at worst these may have been connected with
splays of the Ramapo fault. Five of the earthquakes were 40 km or more
southeast of the site near the southern extension of the Ramapo fault. The
remainder of the events were well east of this fault. This picture would be in
accordance with the historic data shown by applicants plate C2.'® This

oA ttached to licensees testimony (Lic. Exh. 26) on Issue 3 of this proceeding.
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plate shows a trend line of historic earthquakes in the area running north-
south some 30 km east of Indian Point. The activity appears to increase as
one goes east from the area of the Ramapo and decreases to the west of the
fault.

The preponderance of the evidence indicates that an expanded network
will not produce data to enhance assurance of public health and safety. The
data already at hand from the existing networks do not provide any basis
for requiring an additional network. Thus we find no justification for re-
quiring the installation by the licensees of the expanded monitoring net-
work.

Findings

For the reasons given in this opinion, we have made the following fin-
dings:

1. No historic event requires the assumption, in accordance with 10 CFR
Part 100, Appendix A, of a safe shutdown earthquake greater than
Modified Mercalli intensity VII for the Indian Point facilities.

2. The horizontal ground acceleration design value should remain at
0.15g for the Indian Point site based on a maximum probable earthquake of
intensity MM VIL.

3. The Ramapo fault is not a capable fault.

4. That section of Amendment 2 to the Indian Point, Unit 3, operating
license numbered 2(C)(4)(c), which contains the requirement for an enlarg-
ed microseismic monitoring network will not add to the assurance of public
health and safety and is unnecessary.

5. Determination of the seismic risk in the eastern United States through
delineation of tectonic provinces is difficult. Because of advice from its
geologic advisory committee the staff has not promulgated an official tec-
tonic map of eastern United States, nor has it issued guidelines to the in-
dustry to aid it in developing such provinces. It now appears that the U, S.
Geological Service which had a major role in developing Appendix A has
expressed the opinion ‘‘that the Appendix would be extremely difficult to
apply and would lead to a lot of confusion in the assigning of tectonic pro-
vinces.”’ Tr. 3778-79.

6. In this proceeding the licensees presented the most reasoned scientific
approach to the selection of tectonic provinces and the staff offered no op-
position to those provinces. We have accepted most but not all of them.

7. If the tectonic province approach is to remain viable, guidelines must
be issued so that the industry and public alike can be aware of the ground
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rules. In other words the staff must know, and tell others, what rules it is
trying to enforce.

As the result of these findings, we conclude that the operating licenses
for Indian Point, Units 2 and 3, should not be modified excepr with respect
to amendment 2 to the Indian Point, Unit 3, license. That amendment is to
be modified by the deletion of that portion of Section 2(C)(4)(c) which
relates to installation of an expanded microseismic monitoring network.

The licensees should be allowed to continue operation of the Unit 1 fuel
storage pool, but before operation of that reactor may be resumed
necessary modifications must be made to ensure the public health and safety
in the event of an intensity VII earthquake.

It is so ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING APPEAL BOARD

Margaret E. Du Flo
Secretary to the Appeal Board

Opinion of Mr. Farrar, dissenting in part:

I disagree with my colleagues on a number of counts, and thus cannot
join in the opinion which they have prepared. It will be some time, however,
before I can complete the writing of a full response to what they have said,
and they are anxious to issue their opinion.' Considering all the cir-
cumstances, we have agreed that the best course to follow in this case is to
release their opinion now, accompanied by only an outline of the main
points on which my views differ from theirs. I will supply a complete opin-
ion as soon as possible, and in it set forth a detailed analysis supporting my
conclusions. .

1. A number of earthquakes greater than intensity VII (the level taken
into account in designing the second and third units of this plant) have oc-

\

'Although the majority decision does not call for any change in the status quo of the facility,
its authors believe that some of their holdings will be important in other cases, and that licens-
ing boards should therefore have the guidance of their opinion now. Particularly important, in
their judgment, is the need for senior NRC staff management to focus on the ambiguities con-
cerning the meaning and application of the tectonic province concept embodied in the present
regulations (see pp. 574-577, supra).
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curred in and around the Eastern seaboard in the past 200 years. Under the
Commission’s regulations, we must assume that earthquakes of this size will
recur; the question is—where? In that connection, we are told by the regula-
tions to assume that, unless a prior earthquake can be associated with a par-
ticular structure, it can happen again anywhere in the same ‘‘tectonic pro-
vince.”’ Such a province is defined as “‘a region of the North American con-
tinent’> having “‘a relative consistency of ... geologic structural
features . . . .”’? C : :

In deciding which of the widely varying versions of proposed tectonic
provinces to accept, we must be conscious of the context of our inquiry. In
searching for *‘relative consistency,”’ we should be paying particular atten-
tion to those features which are similar or dissimilar in terms of what they
signify in terms of earthquake potential. Inssaher words, structural dif-
ferences which have no discernible bearing on the present likelihood of
earthquakes should not, as I read the regulations, form the basis for draw-
ing province boundaries.?

I am not convinced that in all instances the majority opinion adheres to
this principle. Yet my colleagues should not necesarily be faulted on this
score, for the lengthy hearing revealed a paucity of knowledge about earth-
quake mechanism. In the face of this inexactitude, our task is difficult but
our course is plainly marked. As I have stressed before, ‘‘in recognition of
the gaps in our understanding of earthquake occurrence and mechanism,
the Commission’s regulations insist that in this area, more so than in others,
conservatism be the watchword.”’*

Without going into detail at this time, I can say that my conservative ap-
plication of what I believe to be the controlling principle leaves me at odds
with my colleagues on some of the province boundaries they adopt. But, in
light of the imprecise state of the art, I would be exceptionally careful to
avoid deciding matters not absolutely necessary to the disposition of this
case. In this connection, it can be seen from the majority’s opinion that the

210 CFR Part 100, Appendix A, §11I(h).

*In light of this principle, and the fact that the definition of a province is couched in terms of
a “‘region’’ of the *‘continent,”” I find perplexing the majority’s unbuttressed statement (p.
562, supra) that it is “‘inconceivable’’ that the drafters of the regulation could have intended
that only so-called *‘first-order®’ characteristics be employed, resulting in provinces of the size
proposed by the State. The suggestion that any such intent would have been stated ‘‘ex-
plicitly’’ ignores the imprecise wording of the regulation, which was deliberately drawn with
vague contours. Indeed, one of the reasons the dispute on this issue was so sharp, and the
evidence so voluminous, was precisely because the deceptively simple definition of tectonic
province leaves so much room for differing interpretations.

*Public Service Co. of New Hampshire (Seabrook, Units 1 and 2), ALAB-422, 6 NRC 33,
111 (July 26, 1977)(dissenting opinion).
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disputes which are crucial to a decision involve relatively few earthquakes
and province boundaries. Thus, my opinion will deal with this issue on as
narrow a basis as possible. I cannot now, before my own analysis is com-
plete, say with certainty whether I will be able to endorse the majority’s
ultimate conclusion on the first issue, i.e., that it was acceptable to use only
an intensity VII earthquake as the starting point for plant design.

2. The Commission’s regulations go on to require that, once a forecast is
made of the highest intensity earthquake likely to be felt at the site of a
nuclear power plant, the plant be designed to take account of the ‘‘max-
imum’’ acceleration which might result from such an earthquake.* 10 CFR
Part 100, Appendix A, §VI(a). We have indicated elsewhere that this re-
quirement was not intended to be applied literally; it is to be understood as
referring only to a lesser quantity, i.e., maximum effective acceleration.®
But even at that, the majority’s decision on how to determine the effective
acceleration level to be associated with a particular intensity suffers from
the same deficiencies which I outlined when the identical question came up
in Seabrook.” In both instances, the board majorities settled upon a figure
which has not in my judgment been shown to correspond in any significant
way to the maximum effective acceleration for the intensity in quesiton.

In a nutshell, the problem is this. The basic data relied upon, about
which there is no dispute, have been taken from a large number of earth-
quake records. Tracings—called seismograms—recording the acceleration
measured by an instrument at a particular location-during a particular
earthquake have been grouped according to the intensity believed to have
been felt near the location of the seismograph during that same earthquake.
The seismograms in each intensity group were then analyzed to ascertain the
highest amplitude, or peak, acceleration recorded on each of them. The
dispute before us involves the validity of conclusions drawn from an
analysis of the several peak acceleration figures found in each intensity
group.

All parties agree that it is not necessary to use the highest peak
associated with a particular intensity level to represent the maximum ac-
celeration expected for that intensity. This is because the highest peaks
generally have a large component of high frequency waves which will have

sIn effect, then, the regulations require that the somewhat subjective intensity ranking (see p.
551, fn. 6, supra) be converted into a specific, objective measurement of the force whlch the
earthquake in question might bring to bear on the nuclear power plant.

sSeabrook, ALAB-422, supra, 6 NRC at 63 (majority opinion), 113 (dissenting opinion); see
also pp. 627-628, infra.

'ALAB-422, supra, 6 NRC at 113 (dissenting opinion).
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no discernible impact upon the facility. In other words, the maximum effec-
tive acceleration lies at some level below the highest peak. '

While it is thus permissible not to insist on the use of the highest peak
there is not, in my judgment, an adequate explanation in the record or in my
colleagues’ opinion for countenancing use of the mean, or average, of the
peaks to represent the maximum effective acceleration. This approach
might have obvious merit if the several peak acceleration figures, taken
from the seismograms for all earthquakes of a particular intensity, fell
within a narrow range. But their scatter is large—the record reveals that the
highest and lowest peaks associated with each of the relevant intensity differ
from each other by an order of magnitude, i.e., by a factor of ten.?

Consequently, the mean of the peaks taken from all seismograms
associated with a particular intensity might fall considerably below the level
of effective or sustained acceleration found, for example, on one of the
seismograms reflecting generally high levels of acceleration.And it is that
quantity—the maximum effective acceleration—which the regulation re-

.quires be employed to represent an earthquake of the intensity under
scrutiny. I cannot perceive any justification in this record for stating that
the mean of the widely scattered peaks found in a number of records is in-
herently representative of the maximum effective acceleration latent in one.
And I fail to see in the majority’s decision to accept the use of the mean of
the peaks any other legitimate support for doing so. I believe that an effort
should be made to ascertain the maximum effective acceleration in some
other, rational, manner.’ )

3. I do not take issue with my colleagues’ resolution of the third issue,
i.e., the capability of the Ramapo fault. Although I would not express the
reasons for my own conclusion in quite the same way they do, we all agree
that the evidence thus far accumulated and presented to us does not
demonstrate that any of the criteria which determine capability have been
met.

Nonetheless, the staff has made what to me is a convincing presentation
supporting its claim that the fault might ‘‘play a possnble role in localizing
earthquake activity’’ and that the expanded microseismic monitoring net-
work is warranted. Thus, on the fourth issue, I must agree with the staff,
the State, and the Citizens’ Committee that the monitoring condition which
the staff attached to the Unit 3 operating license should be upheld. I dissent,

-

*Trifunac testimony (CCPE Exh. 1), pp. 3-4; Tr. 312-15 (the reference at Tr. 314 to the
figures found in Appendix *‘C’* of the written testimony should be to Appendix *“E").

*The views I have been espousing may at last be gaining some degree of acceptance. See the
majority's additional remarks, pp. '584-585, supra.
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then, from the majority’s opinion on that score. As previously indicated, I
will explain the reasons for this conclusion, and the other views I have ex-
pressed, in a subsequent opinion.'®

®In Seabrook (ALAB-422, supra), 1 made a similar commitment in connection with my dis-
sent on the seismic questions presented in that case. The Commission has extended its time to
decide whether to review those questions until it receives and analyzes my opinon. (See its
Seabrook order of September 15, 1977, CLI1-77-22, 6 NRC'451, 453.) As noted above (p. 627,
supra), one of the questions here is the same as one of those in Seabrook. Moreover, the so-
called *“‘Boston-Ottawa seismic trend’ or ““Cape Ann-New Hampshire tectonic province’

plays a significant role in both proceedings. Consequently, I intend to release my supplemental
opinion in both cases at the same time.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING APPEAL BOARD

Richard S. Salzman, Chairman
Dr. John H. Buck
Michael C. Farrar

In the Matter of Docket Nos. STN 50-546
STN 50-547

PUBLIC SERVICE COMPANY OF

INDIANA, INC.

(Marble Hill Nuclear Generating
Station, Units 1 and 2) October 14,1977

Upon consideration of motions for a stay of construction pending ap-
peal, the Appeal Board determines that the movants did not show ir-
reparable injury, that equitable considerations do not aid them, and that the
movants have not made the requisite strong showing that they were likely to
prevail on the merits.

Motions denied.

RULES OF PRACTICE: STAY PENDING APPEAL

The determination whether to grant a stay pending appeal is governed
by the four criteria of Virginia Petroleum Jobbers Ass’n v. Federal Power
Commission, 259 F.2d 921, 925 (D.C. Cir. 1958), which are embodied in 10
CFR §2.788(e). The practice of the Appeal Board in applying these criteria
has not been to require that movants prevail on each one, but to balance all
of the factors.

Mr. Harry H. Voigt, Washington, D.C., (with whom
Messrs. F. David Doane and Michael F. McBride were on
the brief) for the applicant Public Service Company of
Indiana.

Mr. Thomas M. Dattilo, Madison, Indiana, for the inter-
venors Save the Valley/Save Marble Hill.
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Assistant Attorney General of Kentucky David K. Martin,
Frankfort, Kentucky, (with whom Attorney General
Robert Stephens and Assistant Attorney General David
C. Short were on the brief) for the Commonwealth of
Kentucky.

Assistant City Law Director Donald L. Cox, Louisville,

Kentucky, (with whom Assistant County Attorney Walker

Cunningham and Mr. Charles D. Kaplan were on the
. brief) for the City of Louisville and Jefferson County.

Mr. Lawrence Brenner (with whom Mr. Harry Glass-
piegel was on the brief) for the Nuclear Regulatory Com-
mission staff.

MEMORANDUM AND ORDER

By a partial initial decision issued on August 22, 1977 (LBP-77-52, 6
NRC 294), the Licensing Board authorized the applicant to begin *‘limited
work”’ on the proposed Marble Hill facility in advance of the receipt of full
construction permits.' That facility would be located in southern Indiana,
across from Kentucky on a bluff overlooking the Ohio River.

The facility has the approval of the Indiana authorities. Its construction
is opposed, however, by Kentucky and two of its subdivisions, the City of
Louisville and Jefferson County. They each filed requests with us for a stay
of the limited work authorization pending the outcome of their appeals
from the decision below. One of the Indiana-based citizens organizations
which participated in the proceedings below—Save the Valley/Save Marble
Hill—has supported those stay requests.? The NRC staff opposes them, as,
of course, does the applicant.

The criteria which control our decision are the familiar four set out in
Virginia Petroleum Jobbers Ass’n v. Federal Power Commission, 259 F.2d

'Upon the making of environmental and certain safety-related findings by the Licensing
Board, the Commission’s regulations allow an applicant to engage in site preparation and
related activities. 10 CFR §50.10(¢). Before a decision is made on whether to issue construction’
permits, the Licensing Board must address a number of additional matters.

*The private intervenors sought no stay themselves, although they too have taken an appeal.
The applicant has also taken exception to limited portions of the decision. The time for filing
briefs in opposition to each of the appeals has not yet expired. Consequently, our decision on
the merits of the appeals will be some time in the offing. In that connection, our reference to
the *“applicant’’ in the singular should not, of course, be taken as reflecting any view on the
merits of the ‘‘co-applicant’’ issue pending before us.
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921, 925 (D.C. Cir. 1958), and now formally embodied in the Commission’s
rules. 10 CFR §2.788(e), 42 Fed. Reg. 22128, 22130.* Qur past practice in
applying those criteria has not been to require that the movants prevail on
each one. Rather, we have balanced them all: “‘the strength or weakness of
the showing by the movant on a particular factor influences . . . how
strong his showing on the other factors must be . . ..”’ Public Service Co. of
New Hampshire (Seabrook, Units 1 and 2), ALAB-338, 4 NRC 10, 14
(1976). The correctness of this approach has recently been confirmed by the
decision in Washington Metropolitan Area Transit Commission v. Holiday
Tours, . F.2d—_(D.C. Cir. July 5, 1977, No. 77-1379). Specifically, the
court there held that the ““‘level’ or ‘degree’ of possibility of success’ on the
merits necessary to justify a stay “‘will vary according to the court’s assess-
ment of the other factors.”. F.2d at (slip opinion, p. 5).

In the matter before us, this test requires denial of the relief sought. As
we explain in the next portion of this opinion, the movants have been
unable to point to any irreparable injury that will be done to their interests
if the initial decision is allowed to stand pending our full review of it. Nor
does analysis of the other equitable factors (i.e., the impact of a stay upon
the other parties or the public interest) afford the movants any support.
That being so, they would need an especially strong showing of likelihood
of success on the merits of their appeals in order to prevail on their stay mo-
tions.* In the final portion of this opinion, we discuss their failure to make
that requisite showing.

A. 1. The factor which has proven most crucial in our deliberations (as it
often does in judicial ones) ‘is the question of irreparable injury to the
movants. It is the *‘established rule that a party is not ordinarily granted a
stay of an administrative order without an appropriate showing of ir-
reparable injury.”” Permian Basin Area Rate Cases, 390 U.S. 747, 773
(1968).

|

*That section tells us to consider: *‘(1) Whether the moving party has made a strong showing
that it is likely to prevail on the merits; (2) Whether the party will be irreparably injured unless
a stay is granted; (3) Whether the grantmg of a stay would harm other parties; and (4) Where
the public interest lies.”

“‘In Holiday Tours, supra, the court was concerned with whether a strong showing on the
other three factors could overcome a weak showing on the merits. The question remains
whether in the absence of substantial equity in the movant’s favor on the other three factors, a
stay can be granted solely on the basis of a strong showing on the merits. The applicant argues
that in the absence of irreparable injury a stay can never be granted. In that connection, it
asserts that the appropriate remedy where there is an overwhelming probability of success on
the merits is not a stay pending appeal but summary reversal, In light of the disposition we
make of the stay applications, we need not pass on the validity of this proposition.
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The Kentucky governmental units are scarcely in a position to complain
about any environmental impacts of the early stages of construction. These
will take place entirely within, and have an effect only upon, Indiana. No
suggestion was made to us that that construction would have any discernible
impact upon the interests of the Kentucky citizens for whom these govern-
ments speak.

For their part, the intervening Indiana citizens groups did not even ask
for a stay in the first instance and, in supporting the stay requests that were
filed, have not documented any claims that early construction activity has
been causing, or will cause, any untoward environmental impact in their
state. We made clear at oral argument the importance of this factor to our
determination of the case (e.g., App. Bd. Tr. 7, 35-37). Thus, we may safely
assume that the intervenors’ failure to come forward with any serious claim
is not due to oversight but instead indicates that no irreparable environmen-
tal damage is occurring.

The movants attempt to satisfy the irreparable injury requirement by
relying upon less tangible forms of damage. First they argue that the alleged
failure of the Licensing Board to follow NEPA’s dictates is itself irreparable
injury.? So too, they say, is the continuing commitment of resources to the
project authorized by the limited work authorization, for it will prejudice
the outcome of the NEPA review.

Claims of this nature, while not within the traditional categories of ir-
reparable injury, cannot be dismissed lightly. Their first argument finds
support in the one decision cited to us in the moving papers, which holds
that the *‘harm with which courts must be concerned in NEPA cases
is . . . the failure of decision-makers to take environmental factors into ac-
count in the way that NEPA mandates.”’ Jones v. D.C. Redevelopment
Land Agency, 499 F.2d 502, 512 (D.C. Cir..1974).¢ But that decision involv-
ed whether a district court should enjoin agency action taken without the
preparation of any environmental impact statement whatsoever. Other deci-
sions in that line involve similar blatant NEPA violations. In contrast, here
a final environmental statement was prepared and there is outstanding a
Licensing Board decision approving the NEPA review thus far conducted.
Thus, the movants can point neither to an outright refusal to comply with
NEPA nor to an obdurate disregard of its dictates. Rather, the questions
they raise are ones of degree, e.g., whether subsequent changes in the pro-

JAs the Commonwealth puts it, *‘violation of laws in and of itself should constitute ir-
reparable injury.” (Stay Application, p. 5.)

*Other decisions, cited at oral argument, stand for a similar principle: Scherr v. Volpe, 466
F.2d 1027, 1034 (7th Cir. 1972); and Environmental Defense Fund v. Tennessee Valley
Authority, 468 F.2d 1164, 1184 (6th Cir. 1972),
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posed project are of sufficient significance to require that the environmental
statement be redrafted and recirculated.” Consequently, whether in this
sense any ‘‘irreparable injury’’ is being done is intertwined with the merits
of their appeal.

Movants’ central claim in this respect is that a proper cost-benefit
analysis could not have been conducted because the ownership of the plant
is still in flux, and that the changes in ownership called for recirculation of
the environmental statement. But the applicant has a ready answer.
Specifically, it says that regardless of who owns the plant, the power it will
produce is needed and will be utilized by the same customers originally con-
templated, and that neither the benefit nor the cost side of the equation will
be affected by any shift in ownership.® To be sure, this answer may prove
inadequate upon further examination of the merits of the case. But it is
substantial enough to preclude us from saying now with any certainty that
irreparable injury is being done to the policies served by NEPA. .

The remaining claim of irreparable injury—i.e., that allowing work to
continue will prejudice the ultimate outcome—must likewise be taken
seriously.® This factor is most crucial when there is a serious alternative site
contention being pressed and there is substantial doubt about its resolution.
That situation does not obtain here. And we have been furnished no par-
ticulars which suggest that our resolution of other contentions will be pre-
judiced by the continuity commitment of resources.

2. We need not pause long to consider the other two equitable factors. If
we were to grant the requested stay, the applicant would suffer delay and
the attendant financial costs and deferral of the completion date of the
facility. As we have said in similar circumstances, ‘‘although these burdens
may not be enormous in the short term, they do exist and militate against
granting the stay.”’ Florida Power and Light Co. (St. Lucie, Unit 2),
ALAB-404, 5 NRC 1185, 1188 (1977).'°

'Cf. Allied-General Nuclear Services (Barnwell Facility), ALAB-296, 2 NRC 671, 680
(1975).

*In this regard, we are told, for example, that the siting of the transmission line connecting
the proposed plant to the region’s electrical grid will be the same irrespective of how the owner-
ship shares of the plant are distributed. (App. Bd. Tr. 90.)

*See Public Service Co. of New Hampshire (Seabrook, Units 1 and 2), CL1-77-8, 5 NRC 503,
532 (1977); Florida Power & Light Co. (St. Lucie, Unit 2), ALAB-404, S NRC 1185, 1188
(1977).

'*In that same decision, we rejected the argument, pressed by those seeking a stay, that a stay
might prove beneficial to the applicant. The same reasons given there call for rejection of
the similar argument made here. See § NRC at 1188, citing Virginia Petroleum Jobbers, supra,
259 F.2d at 926-27, to the effect that the movants will not be heard to assert that a stay will
benefit, rather than injure, their opponents.
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Public interest considerations do not aid the movants. They have not
pointed to any public interest factors (other than those this opinion has
already touched on) which independetly indicate that the public interest
would be best served by refusing to allow construction to proceed.

In short, the best that can be said from the movants’ point of view is that
neither of these factors aids their cause. With this in mind, we turn to a con-
sideration of their likelihood of success on the merits.

B. In light of the movants’ failure to establish either that significant ir-
reparable injury will occur in its absence or that the other equitable factors
favor its grant, they must make out an overwhelming case of probability of
success on the merits in order to obtain a stay. The movants have not car-
ried that burden.''

We have already discussed the ownership issue. The other principal issue
at this stage, and the one we thought the most likely to justify a stay, stems
from the longstanding boundary dispute between Kentucky and Indiana
over whether, as Kentucky claims, it owns the entire Ohio River up to the
present low-water mark on the Indiana shore, This time that dispute takes
the form of a claim by Kentucky that the applicant did not satisfy Section
401 of the Federal Water Pollution Control Act (FWPCA)'? by obtaining
the certificate required by that section from the State of Indiana. As Ken-
tucky sees it, the applicant’s discharge structure is in its waters; thus only a
Kentucky certificate will do and none has been obtained. A prerequisite to
start of construction would be lacking were Kentucky correct.

We are in no position to decide the merits of this question now. What we
can say is that Kentucky’s arguments are in the face of a Supreme Court
decision, resolving an earlier boundary dispute with Indiana, that appears
to place the boundary between the two states at the low-water mark of the
Ohio River as it existed in 1792 when Kentucky came into the Union. In-
diana v. Kentucky, 136 U.S. 479, 508 (1890)."* It is common knowledge that
the level of the Ohio has risen since becaue of dams built downstream. The
applicant asserts that a portion of the river—i.e., that above and to the west

""There is much to be said for not analyzing the merits too definitively at this juncture,
before all briefs are in, See Holiday Tours, supra, — F.2d at —_ (slip opinion, pp. 6-7), warn-
ing against ‘‘an exaggeratedly refined analysis of the merits at an early stage in the litigation"’
while recognizing that such an *‘endeavor may be necessary in some circumstances.” As we
have pointed out, the balance of equities does not present us with such circumstances here.

133 U.S.C. 134].

YThere the Court said that Kentucky’s rights ‘‘could not be affected by any subsequent
change of the Ohio River,”” and concluded that Kentucky’s ‘*‘dominion and jurisdiction con-
tinue as they existed at the time she was admitted into the Union, unaffected by the action of
the forces of nature upon the course of the river.”’ Ibid.
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of the contour line denoting an elevation of 405 feet above mean sea level
(the alleged 1792 low-water mark)—now lies in Indiana. In keeping with its
position, the applicant designed the proposed discharge structure so that it
is on the Indiana side of the 405-foot contour.

The Licensing Board declined to take evidence on the location of the
boundary, instead holding, at Kentucky’s urging, that it lacked jurisdiction
to become involved in the boundary dispute. See Tr. 5276, 5279-80,
§288-94;'* see also LBP-77-52, 6 NRC at 337."® Our present thinking, sub-
ject to change when we do consider the merits, is that that holding was er-
roneous—the Board did have jurisdiction to consider the evidence tendered
by the applicant.

Because the Board below excluded that evidence, the record is now
devoid of any proof of the location of the 1792 boundary. Where a request
for equitable relief is concerned, however, we are disinclined to let the mo-
vant profit from an error which it induced, regardless of how well intention-
ed it might have been. Solely for purposes of ruling on the stay request,
then, we will assume that, had it been permitted to do so, the applicant’
could have established that the 1792 boundary was in fact the 405-foot con-
tour. Because there is no dispute that the applicant’s discharge structure will
be on the Indiana side of that mark, all that we need decide now is whether
Kentucky is likely to prevail in its claim that the present low-water mark
(rather than the 1792 low-water mark) is the boundary. In the face of In-
diana v. Kentucky (supra, fn. 13 and accompanying text) we cannot say that
Kentucky clearly has the best of the argument on the border dispute.'*

None of the movants’ other arguments on the merits is so likely to suc-
ceed as to warrant granting a stay in the circumstances present here. To be

" 1*Kentucky had a less sweeping and less vigorously pursued objection to the evidence, name-
ly that the particular witnesses through whom it was to be presented were not competent to
testify on the subject. Tr. 5291. The Board did not appear to base its ruling on this ground.

YAt the same page of its decision, the Board indicated that the parties were in agreement that
the boundary is the 1792 low-water mark. No such agreement obtains.

*Because of the disposition we make of this point, we do not now need to consider the ap-
plicant’s further argument that the equities are against Kentucky in that it has never indicated
that, were the applicant to seek a 401 certificate from it, it would be likely to refuse to grant the
certificate on the ground the quality of its waters would be adversely affected. Nor do we need
to consider the argument, pressed primarily by the staff, that even if the discharge structure is
in Kentucky’s waters, sound policy embodied in Environmental Protection Agency practice
calls for interpreting the FWPCA in a manner that would let it fall to Indiana—where the
balance of the plant is located—to issue (or decline to issue) a Section 401 certificate. The
Board below is, of course, free to explore either or both of these arguments further and, if ask-
ed to do so, to take evidence on the location of the 1792 low-water mark (which evidence might
ultimately prove necessary to a final decision).
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sure, they have raised substantial questions about a number of the rulings of
the Board below, e.g., its failure to invoke the sanction of denying the re-
quested limited work authorization when it found the applicant to have
violated NEPA in connection with the unauthorized road-building effort;
its allegedly inadequate treatment of the need-for-power issue; and the
alleged procedural unfairness surrounding the filing of testimony on the
issue of the differing health effects associated with nuclear and coal-fired
plants. Since hearing argument, we have taken a preliminary look at each
such issue and in no instance is the action of the Licensing Board without
some rational foundation. All we can say is that at best (from the movants’
point of view) it is possible their appeal will be successful on one or more
grounds. But in no instance have the movants established the degree of pro-
bability of success that would be necessary to justify a stay in the absence of
irreparable injury or other equitable factors in their favor. Consequently, it
would serve no useful purpose to discuss those issues now. If the movants’.
claims prove to have merit, the remedies available in the ordinary course of
the appellate process will be adequate.

For the foregoing reasons, the motions for a stay pending appeal are
denied.
It is so ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING APPEAL BOARD

Margaret E. Du Flo
Secretary to the Appeal Board
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UNITED STATES OF AMERICA
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Michael C. Farrar, Chairman
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Dr. W. Reed Johnson

In the Matter of Docket Nos. 50-329
' 50-330
CONSUMERS POWER COMPANY

{Midland Plant, Units 1and 2) October 19, 1977

The Appeal Board declines a Licensing Board’s referral of a discovery
order as inappropriate in the absence of a strong showing that the impact of
the order upon the aggrieved party or the public interest was ‘‘unusual.”’

MEMORANDUM AND ORDER

On October 7, 1977, the Licensing Board (1) rejected the licensee’s re-
quest that discovery of certain documents in its possession be allowed only
under protective order; (2) referred its ruling to us on its own initiative; and
(3) stayed the effectiveness of the discovery order pending our action on the
referral.

For all that appears, this discovery ruling is not one where our ‘‘prompt
decision is necessary to prevent detriment to the public interest or unusual
delay or expense.’’ 10 CFR §2.730(f). In this connection, the Board below
did not explain why it believed our involvement to be necessary. And the
losing party had not indicated it could not live with the Board’s ruling.
Moreover, that ruling is not novel; it plows no new ground but merely ap-
plies settled principles to the facts before it. See Commonwealth Edison Co.
(Zion, Units 1 and 2), ALAB-116, 6 AEC 258 (1973).

In short, there was no apparent reason for the Board below to refer its
ruling to us on its own motion. And we are not inclined to become em-
broiled in discovery disputes in the absence of a strong showing by an ag-
grieved party that the impact of the order upon that party or upon the
public interest is indeed ‘‘unusual.’’ See Kansas Gas and Electric Co. (Wolf
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Creek, Unit 1), ALAB-327, 3 NRC 408, 413 (1976). The requisite showing
not having been made, we decline the referral as inappropriate.
"It is so ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING APPEAL BOARD

Margaret E. Du Flo
Secretary to the Appeal Board
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Cite as 6 NRC 640 (1977) ALAB-439

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING APPEAL BOARD

Alan S. Rosenthal, Chairman
Dr. John H. Buck
Michael C. Farrar

In the Matter of Docket No. 50-549

POWER AUTHORITY OF THE STATE
OF NEW YORK

(Greene County Nuclear Power
Plant) October 21, 1977

The Appeal Board summarily denies the applicant’s petition for directed
certification of an evidentiary ruling of the Licensing Board.

Mr. Leonard M. Trosten, Washington, D. C., for the ap-
plicant, Power Authority of the State of New York.

MEMORANDUM AND ORDER

The applicant in this construction permit proceeding has filed a petition
for directed certification under 10 CFR §2.718(i) of a licensing board ruling
requiring it ‘‘to prepare and submit evidence of the health and safety im-
pacts of the coal fuel cycle and the nuclear fuel cycle on a comparative
basis.”” Without pausing for an instant to consider the merits of the ap-
plicant’s attack upon the ruling, we reject the petition summarily on the
authority of Long Island Lighting Co. (Jamesport Nuclear Power Station,
Units 1 and 2), ALAB-353, 4 NRC 381 (1976), and cases there cited. See
also, Public Service Co. of Indiana (Marble Hill Nuclear Generating Sta-
tion, Units 1 and 2), ALAB-393, 5 NRC 767 (1977). Indeed, it is difficult to
imagine any ruling less worthy of our interlocutory scrutiny than one which
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does no more than to call upon a party to adduce evidence which the Licens- -
ing Board has expressly indicated it *‘is interested in considering.’’’

Petition for directed certification denied.
It is so ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING APPEAL BOARD

Margaret E. Du Flo
Secretary to the Appeal Board

'The Licensing Board is conducting joint hearings with the New York State Board on Elec-
tric Generation Siting and the Environment (Siting Board), from which under New York law
the applicant must obtain a Certificate of Environmental Compatibility and Public Need. The
applicant insists in its papers to us that, in all events, the Licensing Board lacks the authority to
order the submission of the evidence in question to the Siting Board. Although this may be so,
we construe the Licensing Board’s order as calling for the submission of the evidence to itself.
The extent to which the Siting Board might then make use of it would, we presume, be deter-
mined on the basis of the Joint Hearing Protocol governing the jointly held proceedings.
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Cite as 6 NRC 642 (1977) ALAB-440

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING APPEAL BOARD
Alan S. Rosenthal, Chairman

Dr. John H. Buck
Richard S. Salzman

In the Matter of Docket Nos. STN 50-491
. 50-492
DUKE POWER COMPANY 50-493

{Cherokee Nuclear Station,
Units 1,2and 3) October 26, 1977

Absent a convincing showing that petitioners could make a significant
contribution on a crucial issue, the Appeal Board affirms the Licensing
Board’s orders denying petitions to intervene which were inexcusably three
years late.

RULES OF PRACTICE: NONTIMELY INTERVENTION PETITIONS

A petitioner who has relied on a state participating pursuant to 10 CFR
§2.715(c) to represent her interests in a proceeding cannot rely on her
dissatisfaction with the state’s performance as a valid excuse for a late-filed
intervention petition, at least where no claim is made that the state under-
took to represent her interests specifically.

Messrs. J. Michael McGarry lll, Washington, D.C., and
William L. Porter, Charlotte, North Carolina, for the ap-
plicant, Duke Power Company.

Ms. Evelyn H. Smith, Gaffney, South Carolina, pro se and
for Ms. Evelyn F. Howe, petitioners.

Mr. Charles A. Barth for the Nuclear Regulatory Commis-
sion staff.
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DECISION

This construction permit proceeding involving the three units of the pro-
posed Cherokee Nuclear Station was noticed for hearing more than three
years ago. 39 Fed. Reg. 26470 (July 19, 1974). The deadline specified in the
notice for the filing of petitions for leave to intervene under 10 CFR §2.714
was August 19, 1974, No such petitions were timely filed. The State of
South Carolina sought and obtained, however, permission to participate in
the proceeding under the ‘‘interested state’” provisions of 10 CFR
§2.715(c).

The proceeding went through the pretrial stage and then moved into the
evidentiary hearing phase. To date, the Licensing Board has rendered three
published decisions which, in their totality, appear to dispose of all of the
presented issues other than those concerned with radiological health and
safety matters not related to site suitability. See LBP-76-18, 3 NRC 627
(1976); LBP-77-19, 5 NRC 676 (1977); LBP-77-47, 6 NRC 191 (1977)." The
hearing on the remaining questions has now been concluded and all that is
left is the rendition of the Licensing Board’s ultimate decision on whether
the issuance of construction permits should be authorized.?

It is against this background that we must consider the consolidated ap-
peal taken by Evelyn H. Smith and Evelyn F. Howe under 10 CFR §2.714a
from' the September 6 and 8, 1977, orders of the Licensing Board (un-
published) denying their petitions for leave to intervene.? These petitions
had been filed on July 11 and August 7, 1977, respectively—almost three
years late. With respect to each petitioner, the Board determined that there
was an absence of “‘a substantial showing of good cause for failure to file
on time.”’ 10 CFR §2.714(a), as interpreted in Nuclear Fuel Services, Inc.
(West Valley Reprocessing Plant), CLI-75-4, 1 NRC 273 (1975). See also,
e.g., Metropolitan Edison Co. (Three Mile Island Nuclear Station), ALAB-
384, 5 NRC 612, 615 (1977); Duke Power Co. (Perkins Nuclear Station,
Units 1, 2 and 3), ALAB-431, 6 NRC 460, 462 (September 8, 1977). More

"The applicant and the NRC filed exceptions to the first of these decisions but recently
withdrew them in the light of the subsequent decisions. Our review suag sponfe has been de-
ferred to abide the event of the completion by the Licensing Board of the radiological health
and safety phase of the proceeding. See order of September 27, 1977 (unpublished).

1As a result of the licensing board decisions to date, limited work authorizations have been.
issued pursuant to the provisions of 10 CFR §50.10(¢).

*For appellate purposes, these individuals refer to themselves collectively as the Cherokee In-
tervenors. Although the brief in support of the appeal was signed by Ms. Smith alone, and is
addressed almost exclusively to her own petition, we will treat it as submitted on behalf of Ms.
Howe as well. In doing so, we waive the seeming requirement of 10 CFR §2.713(a) that an in-
dividual not appearing on his or her own behalf must be represented by a lawyer.
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specifically, the Board concluded that neither petitioner had advanced a
sufficient justification for filing belatedly* and, further, that application of
the four factors specifically enumerated in Section 2.714(a)* did not, in
combination, warrant overlooking the extreme tardiness.

We agree with the Licensing Board on both scores, and, accordingly, af-
firm the two orders under appeal. To begin with, Ms. Smith is not aided by
the averment in her petition that it was not until ‘‘approximately one year
ago’’ that she first became concerned about radioactive emissions during
the course of normal facility operation (the principal issue which the peti-
tion seeks to raise). As is conceded in her appellate brief, she was aware in
1974 of the proposal to construct the Cherokee facility (on a site located
‘‘approximately eight to ten miles’’ from her residence). Although we are
told that at that time domestic and other responsibilities occupied her full
attention, and thus precluded her pursuit of then available information
pertaining to the facility,® that scarcely can be taken to constitute an ade-
quate reason for permitting her to enter the proceeding as it approaches the
terminal point of licensing board consideration. Most persons in our society
are confronted with many and varied demands upon their time. The prac-
tical effect of acceptance of petitioner’s explanation therefore would be free
license to make the timing of an intervention petition a matter wholly dic-
tated by personal convenience. The contemplation of the Commission’s
Rules of Practice is clearly otherwise. Nor could any adjudicatory process
function effectively, if at all, in such circumstances.

For her part, Ms. Howe points to the fact that, shortly before the
deadline for the filing of an intervention petition, her father died following
an illness of several weeks duration. That consideration undobutedly would
have prompted the Licensing Board to excuse her failure to have strictly
adhered to the deadline. A three-year delay in filing is, however, quite a dif-
ferent matter. All that Ms. Howe offers in justification for that protracted

‘In the case of Ms. Smith, the conclusion is not explicitly stated but may fairly be implied.

SThose factors are:

(1) The availability of other means whereby the petitioner’s interest will be protected.

(2) The extent to which the petitioner’s participation may reasonably be expected to assist in

developing a sound record.

(3) The extent to which petitioner’s interest will be represented by existing parties.

(4) The extent to which the petitioner’s participation will broaden the issues or delay the

proceeding.

‘The applicant’s Environmental Report and the staff’s Fmal Environmental Statement were
on file, and subject to public inspection, in July 1974 and October 1975, respectively. The ap-
plicant’s Preliminary Safety Analysis Report became available even earlier (in May 1974).
Copies of all of these documents were placed upon issuance in the Cherokee County Library,
located in Gaffney, South Carolina, where Ms. Smith resides.
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period of inaction is that, after attending some of the evidentiary hearings
and examining many documents pertaining to the facility, she reached the
conclusion that her interests were not being adequately protected by any of
the participants—more particularly, the State of South Carolina. That ex-
planation similarly will not carry the day. It is not claimed that the state
undertook to represent the interests of the petitioner specifically, as oppos-
ed to the public interest generally. This being so, Ms. Howe assumed the
risk that the state’s degree of involvement in the proceeding would not
fulfill her expectatiohs. And a foreseeable consequence of the materializa-
tion of that risk was that it would then no longer be possible to undertake
herself the vindication of her interests.

That is the necessary consequence here insofar as both petitioners are
concerned. Given the present posture of the proceeding, the Licensing
Board would have been warranted in allowing their intervention only upon
the most convincing showing that their participation at this late date would
make a significant contribution on an issue of crucial importance. Such a
showing has not been made. To the contrary, although their sincerity is
beyond question, there is nothing before us to indicate that either petitioner
possesses (or has at her disposal) any expert knowledge which might be
brought to bear upon one or more of the concerns which their petitions set
forth.”

The September 6 and 8, 1977, ordefs of the Licensing Board are qf-
Sirmed.*

'As previously noted, Ms. Smith is principally concerned with radioactive releases during
normal plant operation. She also raised, however, the question of the applicant’s competence
to operate the proposed facility. Ms. Howe has identified a number of specific concerns, in-
cluding radioactive waste disposal and the seismology of the site.

*In their brief, the petitioners ask that, should their appeal prove unsuccessful, they be
granted ‘‘permission to intervene in proceedings when the Duke Power Company applies for
an’’ operating license. The request is premature. Under now prevailing procedures, the Com-
mission will issue and publish in the Federal Register a notice of opportunity for hearing on
any operating license application which may eventually be filed in connection with this facility.
The petitioners can then seek to intervene by the filing, in response to the notice, of timely peti-
tions which conform to the requirements of Section 2.714(a) of the Rules of Practice. In this
connection, as the Licensing Board found, neither of the petitions now before us satisfies the
requirement of that section that the petitioner set forth with particularity *‘the basis for [her]
contentions with regard to each aspect on which [she] desires to intervene.”” We have not,
however, taken that consideration into account for present purposes in view of the Board
below’s indication that, but for the lateness of the petitions, it would have provided an oppor-
tunity to amend.
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It is so ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING APPEAL BOARD

Margaret E. Du Flo
Secretary to the Appeal Board
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Cite as 6 NRC 647 (1977) LBP-77-60

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

Edward Luton, Chairman
Ernest E. Hill
David R. Schink

In the Matter of Docket Nos. 50-553
' - 50-554
TENNESSEE VALLEY AUTHORITY

(Phipps Bend Nuclear Plant,
Units 1and 2) ‘ October 14, 1977

The Licensing Board in an uncontested proceeding renders a partial in-
itial decsion, making findings of fact and conclusions of law necessary to
permit issuance of a limited work authorization pursuant to 10 CFR
§50.10(e), subject to seven conditions to protect the environment.

NEPA: CONSIDERATION OF ALTERNATIVES

Neither the NRC staff nor a licensing board is limited to reviewing only
those alternative sites unilaterally selected by the applicant.

PARTIAL
INITIAL DECISION

I. INTRODUCTION

This is a proceeding on the application of the Tennessee Valley Authori-
ty (‘‘Applicant’’) for construction permits which would authorize the con-
struction of the proposed Phipps Bend Nuclear Plant, Units 1 and 2. The
proposed facilities are to be located in Hawkins County, in eastern Ten-
nessee, approximately 2.5 miles east of Surgoinsville, and approximately 15
miles west-southwest of Kingsport, Tennessee.
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In addition to the Applicant, the parties to this prceeding are the Com-
mission’s Regulatory Staff (“Staff’”) and the State of Tennessee.l This is
an uncontested proceeding within the meaning of 10 CFR §2.4(n).

On the present aspect of the case, the Applicant seeks authorization to
perform those limited work activities, pursuant to 10 CFR §50.10(e), set out
in Attachment A of the document entitled *‘Activities for Which the Ten-
nessee Valley Authority has Requested a Limited Work Authorization”
(Tr. 155). These activities may be authorized only after this Board has (1)
made all of the findings required by 10 CFR §51.52(b) and (c); (2) determin-
ed that there is reasonable assurance that the proposed site is a suitable loca-
tion for a nuclear power reactor of the general size and type proposed from
the standpoint of radiological health and safety considerations; and (3)
determined that there are no unresolved safety issues that would constitute
good cause for withholding authorization. Thus, this partial initial decision
addresses only these matters; a subsequent partial initial decision addressing
the remaining radiological health and safety aspects of the construction per-
mit application will be issued by this Board after the conclusion of the
public hearing on those issues. ,

- An evidentiary hearing on the matters addressed herein was held on July
13-14, 1977, in Kingsport, Tennessee. A number of limited appearance
statements were made at the hearing. Some of the persons making limited
appearance statements raised questions concerning the environmental and
site suitablity aspects of the facility. Both the Applicant and the Staff ex-
pressed their intention to respond in writing to such questions at a later date
(Tr. 115, 118).

The record in this proceeding to date consists of the transcript of a
prehearing conference held on September 10, 1976, the transcripts of the
evidentiary hearing held on July 13-14, 1977, containing, inter alia, the
testimony of witnesses appearing on behalf of the Applicant and Staff, and
all the exhibits admitted into evidence.

II. ENVIRONMENTAL MATTERS

A. Compliance With the Federal Water Pollution Control Act Amendments
of 1972 '

As required by §402 of the Federal Water Pollution Control Act
Amendments of 1972 (*“FWPCA”’), 33 U.S.C. §1251, et. seq., the Appli-
cant has received a final National Pollutant Discharge Elimination System

"The State of Tennessee’s participation is pursuant to 10 CFR §2.715(c)_.
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(““NPDES’’) permit from the U.S. Environmental Protection Agency
(*“EPA”’) for the Phipps Bend project. The permit was issued on July 6,
1977.2 This final NPDES permit establishes, inter alia, limitations on ef-
fluents authorized to be discharged from the Phipps Bend Nuclear Plant
point sources,

B. Compliance with 10 CFR Part 51 and the National Environmental Policy
Act :

In accordance with 10 CFR Part 51, the Applicant submitted with its ap-
plication an Environmental Report (‘°ER’’), which has been received into
evidence as Applicant’s Exhibit 3 (Tr. 233). The Regulatory Staff prepared
and circulated for comment a draft environmental statement in August
1976. As required, copies of the draft statement were provided to ap-
propriate Federal, state, and local agencies for comment. In February 1977,
the Staff published its Final Environmental Statement (‘‘FES’’). The FES
was made available to various governmental agencies and to members of the
public, and was received in evidence as Staff’s Exhibit 3 (Tr. 464).® The
FES describes the proposed site, the major plant systems, the environmental
impacts of site preparation, and plant construction and operation. It also
contains the Staff’s cost-benefit analysis, which considers the environmen-
tal effects of the proposed facility and alternatives for reducing or avoiding
adverse effects. On the basis of its review, the Staff concluded that the ac-
tion called for under the National Environmental Policy Act (*NEPA”)
and 10 CFR Part 51 is the issuance of construction permits, subject to cer-
tain conditions for the protection of the environment (Staff Exhibit 3, pp.

(i), (iid)).
1. Impacts of Construction and Operation

Approximately 406 acres of the 1,270-acre site will be used for construc-
tion activities (Staff Exhibit 3, p. (i), Section 4.1.1). About 240 acres will be
only temporarily disturbed since, upon completion of construction, this
land will again be landscaped. An estimated 1.02 million cubic yards of

*Applicant’s Exhibit 6 (Tr. 410); attachment to NRC Final Environmental Statement replac-
ing Appendix D thereof (Staff Exhibit 3) (Tr. 464). The permit will become effective on August
22, 1977, provided that there is no request filed with EPA for an adjudicatory hearing on
challenged provisions of the permit.

’The FES was amended by a document entitled ‘‘Revised Evaluation Regarding Health Ef-
fects Attributable to Coal and Nuclear Fuel Cycles,”” and by inclusion of Applicant’s final
NPDES permit.
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earth will be excavated during the cut and fill operations at the site. In order
that the impact of these activities be minimized, the Applicant has agreed to
implement an erosion and sedimentation control program. The program
will include the use of berms, diversion dikes, check dams, storm-water col-
lection ponds, fiber mats, netting, gravel, mulches, grasses and drains
where necessary. In addition, usable topsoil and excavated material will be
removed, stored, rolled and seeded as necessary to minimize erosion. Buffer
zones will be left along streams and drainage ways to retard runoff (Staff
Exhibit 3, §§4.1.2, 4.3.2.1, 4.5.1.3, 4.5.1.6).

A total of about 139 circuit miles of transmission lines will be con-
structed for the Phipps Bend plant (Staff Exhibit 3, p. (i), paragraph 3(g);
§4.1.2; Applicant’s Exhibit 4; §§3.9, Tr. 292). The transmission lines will
require about 1,464 acres of land (Staff Exhibit 3; §§3.7, 3.7.1.1, 3.7.1.2;
Applicant’s Exhibit 4, §§3.9, 4.3, Supp. 1). After the transmission corridors
have been cleared and construction of the transmission facilities completed,
the Applicant will grade, fertilize, and revegetate disturbed areas. It is the
iBoard’s view that, if properly implemented and timed, the Applicant’s pro-
gram for revegetation of these disturbed areas will significantly reduce the
environmental impact.

The major impact of construction activities on surface water resources
will result from the temporary pumping station which will provide water for
fire protection, cooling, flushing, clearing, and other needs during con-
struction. Since the minimum Holston River flow is about 350,000 gpm, the
expected maximum monthly use of 2 million gallons for these purposes is
negligible (Staff Exhibit 3, §4.2.1). Potable water will be obtained from the
Surgoinsville Utility District and, if necessary, from the First Utility District
of Hawkins County (Staff Exhibit 3, §4.2.1; Applicant’s Exhibit 4, §4.2.1).
Construction waste water will be routed to a holding pond and treated to
conform with applicable Federal and state standards before the waters are
discharged (Staff Exhibit 3, §4.2.1). Final NPDES permit provisions govern
the construction of sanitary waste treatment facilities and operation of
sanitary discharges (Attachment to Staff Exhibit 3 replacing Appendix D
thereto). Waste from the preoperatorial cleaning of the system will be
-directed to a pit for storage and treatment (Staff Exhibit 3, §4.2.1).

No ground water will be used during construction or operation, though
ground water movement may occur in the immediate vicinity of necessary
excavations. However, since all the ground water flows are toward the river
and away from any other users, no impact should be experienced by other
water users in the vicinity of the plant (Staff Exhibit 3, §4.2.2; Applicant’s
Exhibit 4, §4.1.2.1).

Construction activities will result in increased turbidity and siltation in
the Holston River as a result of dredging and erosion. This could cause loss
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of habitat, benthic-community disruption, reduction in primary productivi-
ty by restriction of light penetration, smothering of periphyton and
macrophytes, an increase in biological oxygen demand resulting in lowered
dissolved oxygen concentrations, and disruption of fish migration and
spawning patterns. Additionally, the release of toxic substances associated
with resuspension of sediments during instream excavation for the intake
and discharge structures could result in adverse impacts on water quality
and aquatic biota (Staff Exhibit 3, §4.3.2.1). But because of the com-
paratively small amount of instream excavation that will be necessary for
installation of the intake and discharge systems, no long-term irreparable
damage to downstream aquatic systems is anticipated. Depending on sedi-
ment contamination, however, short-term impacts may result. Since infor-
mation on the possible existence of toxic substances in riverbed deposits at
Phipps Bend is not presently available, no assessment of the potential im-
pact of such substances has been made. The Staff and EPA (see Staff Ex-
hibit 3, Appendix A, p. A-33"and the final NPDES permit attached thereto
as revised Appendix D) have decided to require the Applicant to perform
sediment and elutriate tests on riverbed deposits from the Phipps Bend site
and to prepare an assessment of the anticipated environmental conse-
quences of the release of toxic substances due to instream excavation. The
report must be submitted to the Staff for evaluation prior to the commence-
ment of instream excavation. Depending upon the results of the assessment,’
special restrictions for control of disturbed sediments may be necessary.

A certain amount of siltation and sedimentation are unavoidable conse-
quences of construction activity of this magnitude. Thus, some temporary,
but reversible, adverse impacts are expected (Staff Exhibit 3, §4.3.2.1). We
find that, with the implementation of appropriate impact limiting construc-
tion practices agreed to by the Applicant (Staff Exhibit 3, §4.5.1.4; Ap-
plicant’s Exhibit 4, §4.1.2) all portions of the aquatic ecosystem should
recover satisfactorily following cessation of construction activities (Staff
Exhibit 3, §4.3.2.1).

The Applicant estimates that almost 30% of the work force required
during the period of peak construction will move into the affected area and
that 70% (525) of these will bring their families with them. The maximum
in-migrating population at any given time is expected to number about
1,800 people. This population increase will affect housing patterns and the
availability of housing, and place an additional demand on social organiza-
tions and municipal services (Staff Exhibit 3, §4.4; Apphcant’s Exhibit 4,
§4.2.2).

In those instances where the project will create adverse impacts on the
local communities, the Applicant has proposed a program, summarized in’
Staff Exhibit 3, §4.5.1.5 and Applicant’s Exhibit 4, §4.2.3, designed to
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mitigate these effects. The Board finds that the adverse impacts on the site
area from construction of the Phipps Bend Nuclear Plant, Units 1 and 2,
have been adequately described and evaluated. It is our view that the pro-
posed construction activities and resultant environmental effects will be at
the minimum practicable level during construction of the facility.

Operation of the proposed station will preclude use of the site for
pasture and crop production for the life of the plant. The change in land use
will also preclude harvesting of forest products on the site (currently about
10% forested) (Staff Exhibit 3, §2.2 and 2.7). Plant operation will give rise
to noise from the natural-draft cooling towers. The Staff estimates that the
noise level from this source will not cause undue annoyance to those in the
site vicinity.

Operation of the proposed station can, under the most adverse
meteorological conditions, cause the withdrawal of as much as about 132
cfs of water from the Holston River. The maximum consumptive use is ex-
pected to be about 66 cfs. As the lowest projected river flow is 800 cfs, the
station will consume no more than 9% of the minimum river flow. The
year-round average consumption is expected to be 58 cfs which, for an
average river flow of 3,600 cfs, corresponds to a 1.6% consumptive use
(Staff Exhibit 3, §5.2.1, Applicant’s Exhibit 4, §5.1.7.3).

At present, a 9% short-term decrease in river flow in the stretch of river
between Phipps Bend and Cherokee Reservoir (20 miles downstream) would
not affect operation of the John Sevier Steam Plant, the only water user in
this part of the river. Additionally, the water level and water quality in the
Cherokee Reservoir pool will not change significantly as a result of station
operation, as these properties would be affected by average flows rather
than by changes in short-term flow (Staff Exhibit 3, §5.2.1).

Operation of the cooling towers will cause the formation of a visible
cloudlike plume, which will contain whatever soluble chemicals that are
present in the circulating water. Because large amounts of heat and water
vapor are added to the atmosphere over a small area from tower operation,
local atmospheric changes can occur.

A potential impact of the vapor plume would be a decrease in the inten-
sity of: the sunlight reaching the ground. However, because of the shifting
shadow, the small area affected, and natural cloudiness, the decrease in
sunlight intensity is not expected to be important (Staff Exhibit 3, §5.3.1.2).

Due to the elevation at which the moist air leaves the cooling towers,
ground level fogging and icing are not expected to be a significant problem
on level terrain. Ground level fogging and icing could occur at the 700-foot
River Mountain Ridge, one mile southeast of the plant, though plume rise is .
likely to make this an infrequent occurrence. Downward dispersion of water
vapor from the elevated plume might increase fogs in the area, but the

652



elevation of release makes this unlikely. Thus, other than infrequent visible
plume touchdown on River Mountain Ridge, the operation of the cooling
towers is not likely to result in significant fogging or icing conditions (Staff
Exhibit 3, §5.3.1.3; Applicant’s Exhibit 4, §5.1.6).

Cooling tower 'plumes do create clouds and create and enhance
precipitation. Occasional small additions to natural snow and slight restric-
tions on visibility may be anticipated (Staff Exhibit 3, §4.5.1.4).

A small fraction of the cooling tower water is carried into the plume and
discharged into the atmosphere as drift. These droplets will cause impacts
such as wetting, icing, and deposition of salts onto soil, plants and struc-
tures. Under conditions of relatively high humidity, some of the droplets
will not evaporate before reaching the ground and will be deposited at

“various distances from the cooling tower. Most of the drift that does reach
the ground will do so within the station boundary (Staff Exhibit 3, §5.3.1.5;
Applicant’s Exhibit 4, §5.1.7). Drift from the Phipps Bend cooling towers
may deposit about 25 times more salt than does average rainfall. The con-
centration of salts in the drift can be on the order of 500 mg/liter, while
salts in natural rainfall are on the order of 1-4 mg/liter. The much higher
concentration of salt in drift droplets may cause leaf necrosis if the salts are
not washed off by rain. There is some possibility that these salts enter leaf
stomata and affect osmotic balance within the plant (Applicant’s Exhibit 4,
§5.1.7.1). ’

The blowdown from the cooling towers will be discharged to the Hoston
River by means of a submerged multiport diffuser, consisting of two or
three diffuser pipe sections with a combined length of 275 feet (Staff Ex-
hibit 3, §3.4.4; Applicant’s Exhibit 4, §5.1.1). This type of discharge pro-
motes the mixing of the blowdown with the ambient river water, and max-
imizes the dilution of the heated effluent. Similarly, dilution of dissolved
solids and other chemicals will be maximized by this type of discharge struc-
ture (Staff Exhibit 3, §5.3.2.1).

The principal environmental impacts to be expected from operation of
the intake system are the impingement of juvenile and adult fish on the in-
take screens, and the entrainment and loss of small planktonic or weakly
swimming aquatic biota in the condensor cooling system. The proposed in-
take system for the Phipps Bend plant consists of an inland pump station
with a 750-foot intake channel running from the Holston River, and two
separate sets of screens (shown in Staff Exhibit 3, Figure 3.5). A screening
device, employing fine mesh screens, will be located in the channel at the
shoreline and conventional vertical traveling screens will be located at the
blind end of the channel. The shoreline screens will feature a system for
removal and return of live fish from the screens to the river. Maximum
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water velocity through the screens has been estimated by the Applicant to be
approximately 0.5 fps. A bypass channel around the shoreline screens will
be constructed (Staff Exibit 3, §5.5.2.1; Applicant’s Exhibit 4, Rev. 3,
§§3.4.2.1, 3.4.2.2, 10.9). In order to mitigate the potential larval fish en-
trainment problem, the Applicant has instituted a research and develop-
ment program to evaluate the feasibility of use of fine-mesh screens on the
shoreline intake and to develop the necessary engineering technology for
their use (Applicant’s Exhibit 4, §10.9). Results of the program suggest that
screening of larval fish is feasible and that this approach could minimize en-
trainment losses (Applicant’s Exhibit 4, §9.3.2). Since the design of the
shoreline device which is intended to mitigate these effects has not been
finalized, the Board will impose an appropriate condition (Condition No. 6)
upon the license.

During the larval fish season (March to August), adverse effects on
some larval fish are possible if ambient temperatures are near the upper
tolerance limits. However, due to the short period of exposure to elevated
temperatures in the mixing zone (1 to 2 minutes), high mortality is believed
to be unlikely. The Staff believes, however, that mixing zone mortality
would exist in addition to entrainment losses and that this added mortality
could be substantial at low river flows (i.e., 800-2,000 cfs). At higher river
flows, (i.e., about 2,000 cfs ) there should be no detectable impact (Staff
Exhibit 3, §5.5.2.2).

Biocidal treatment of various plant systems to prevent fouling will result
in the release of chlorine residues to the Holston River. The effluent limita-
tion set in the final NPDES Permit (Attachment to Staff Exhibit 3) of 0.1
milligrams per liter total residual chlorine makes it unlikely that there will
be any adverse environmental impact on this account (Staff Exhibit 3,
§5.5.2.4). . , .

The increases in chemical concentrations in the Holston River due to
discharges from the facility were calculated by the Staff (Staff Exhibit 3,
Table 3.7). The Staff concluded that, with the possible exception of copper,
the discharge of chemicals into the Holston River would not result in a
measurable change in the aquatic ecosystem (Staff Exhibit 3, §5.5.2.3).

A decrease in oxygen levels may result from the increase in river
temperature as a result of plant operation. The Staff has calculated the ap-
proximate additional oxygen depletion'caused by a raised temperature and
lowered water volume under the most unfavorable operating conditions ex-
pected. It found that there is a slight decrease in oxygen in the river due to
plant temperature and volume changes amounting to a net increase in oxy-
gen deficit of 0.23 or 0.32 mg/liter, depending upon the reaction constant
used. Since the oxygen in the water returned to the river as blowdownis ata
level of 7 to 9 mg/1, compared to the river’s assumed 3 mg/1, the oxygen
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level in the water after mixing is raised by about 0.3 mg/1, thus compen-
sating for the loss resulting from the increased thermal load and lower
volume effects (Staff Exhibit 3, §5.5.2.6).

The radiological impact of the plant was evaluated by the Staff and
presented in terms of individual doses in Tables 5.6, 5.9 and 5.11 of Staff
Exhibit 3, and in terms of population dose commitments in Table 5.7 of
Staff Exhibit 3. The calculated doses from liquid effluents from the pro-
posed facility are 0.11 mren/year to the total body, and 1.5 mrem/year to
any organ. The calculated doses from noble gas effluents are estimated to
be 1 mrem/year to the total body and 2.1 mrem/year to the skin. The dose
to any organ from radioiodines and particulates is estimated to be 9.1
mrem/year. These annual individual doses are a small fraction of the dose
limits specified in 10 CFR Part 20. The population doses also are small frac-
tions of the doses received from natural environmental radioactivity. The
Board concludes that there will be no measurable radiological impact upon
man from routine operation of the Phipps Bend plant (Staff Exhibit 3,
§§3.5.1.5, 3.5.2.8, 5.4.1.6, Table 5.6, 5.7, 5.9, 5.11).

The Staff estimates of radiation doses to biota within the exposure
pathways anticipated at the Phipps Bend Nuclear Power Plant are presented
in Table 5.12 of Staff Exhibit 3. We conclude that no measurable
radiological impact on biota is to be expected from radiation released to the
biosphere as a result of the routine operation of the plant.

On March 14, 1977, the Commission published in the Federal Register
(42 FR 13803) an interim rule regarding the environmental effects of the
uranium fuel cycle. The rule revises Table S-3 of 10 CFR §51.20(e). The
Staff entered written testimony on this matter which concludes that those
values do not adversely tip the cost-benefit balance. Table S-3 Testimony at
4-5, following Tr. 467.

2. Need for Power

Applicant’s service area has a total population of about 6.7 million peo-
ple. The Applicant is primarily a wholesaler of electric power to three major
groups of customers, namely, municipal electric systems and rural electric
cooperatives, directly served industries, and directly served Federal agencies.
The Applicant’s statistics indicate that the historic power consumption
growth rate for the 11 years prior to 1976 was about 4.3% (see Table 8.1,
Staff Exhibit 3). Excluding that load used by Federal activities, the average
growth rate was about 5.2% per year for the same period. Id. The system
capacity, the diversity interchange, the TVA peak load, peak load respon-
sibility, the reserve, the reserve margin for 1976, and TVA’s projections for
1977 to 1986 are presented in Table 8.7 of Staff Exhibit 3. The Applicant
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projected reserve margins of 22.2% and 20.0% in 1985 and 1986, respec-
tively, based on planned generating capacity between 1977 and 1985 (Ap-
plicant’s Exhibit 4, Revision 5; see 8.7 of Staff Exhibit 3).

The Federal Power Commission (‘‘FPC’’) has suggested that, based on
industry practice, a reserve margin between 15% and 25% of peak load
should provide reliable electric service (FPC comments to NRC DES, dated
January 21, 1977, Staff Exhibit 3, Appendix A, A-38). In the opinion of the
Federal Power Commission (Staff Exhibit 3, §8.3.4), a delay of one year in
the start of operations at Phipps Bend would cause system reliability to fall
below a level generally considered adequate. The Board finds that addi-
tional baseload generating units of the capacity proposed should be con-
structed in the time frame proposed (April 1984 and April 1985) to provide
the Applicant the generating capacity that it will need to meet the power
demands of its service area.

III. ALTERNATIVES TO THE PLANT

The Applicant and Staff have analyzed alternative methods for supply-
ing the needed power, including the use of solar, geothermal, hydro,
nuclear, and fossil-fueled power sources. Both also considered conservation
and rate restructuring (ER §1.1, 9.1, 9.2.0; Staff Exhibit 3, §9.1, 8.2.4).
These analyses indicate that the only viable alternatives for the needed base-
load capacity addition are fossil fuel (in particular, coal) and nuclear power.
On the basis of its analysis, the Staff concludes that the overall economic
costs of the nuclear alternative are less than those of the coal-fired alterna-
tive, and the environmental costs are no greater than those for the coal-fired
alternative, and probably are less (Staff Exhibit 3, §9.1.2.2). The Board
agrees with this assessment.

In their consideration of alternate plant systems which might be
employed to reduce environmental impacts, the Applicant and Staff ex-
amined several methods of dissipating the waste heat to be generated: once-
through cooling, cooling lakes, natural-draft evaporative cooling towers,
mechanical-draft evaporative cooling towers, spray canals, and dry cooling
towers (Staff Exhibit 3, §9.3.1; Applicant’s Exhibit 4, §10.1). Their conclu-
sion, with which we agree, is that the use of natural-draft cooling towers at
Phipps Bend is the most advantageous method from an economic and en-
vironmental standpoint.

Various other alternate plant systems have also been analyzed by the
parties to assess their reasonable potential for reducing impact (e.g, biocide
treatment system, ER §10.5; Staff Exhibit 3, §9.3.4.3; plant water intake
system, ER §10.9; Staff Exhibit 3, 3.9.3.2). These analyses appear to have
adequately evaluated the potential system alternatives. None of those alter-
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natives evaluated reflect economic or environmental advantages which
would warrant their selection instead of the systems proposed to be utilized.

Alternate Sites

The Regulatory Staff’s assessment of alternate plant sites is contained in
§9.2 of Staff’s Exhibit 3. Additional Staff evidence concerning this matter
was presented by the joint testimony of Staff’s witnesses Boyle and Ness.
The evidence indicates that the Staff’s review was limited to an examination
of the proposed Phipps Bend site, and to three additional sites designated as
Bellefonte, Murphy Hill, and Watts Bar. The characteristics of these latter
three sites (the ‘‘candidate sites’’) are summarized by the Applicant in Table
9.3-1 of Applicant’s Exhibit 4, and by the Staff in Table 9.6 of Staff’s Ex-
hibit 3. The site characteristics evaluated by the Staff included economics
(site preparation costs and transmission requirements), hydrology and
aquatic impacts, population, ecology, land use compatibility, historical and
archaeological significance, and certain *‘social impacts.’’ The Staff stresses
its findings that “‘the relative cost estimate for site preparation and
transmission requirements indicate a marked advantage in developing the
Phipps Bend site’’; and, ‘‘none of the other site characteristics evaluated
favored development of any alternative site over the proposed Phipps Bend
site.”” .

In the Staff’s judgment, the candidate sites selected for comparison with
the Phipps Bend site constituted ‘‘viable alternatives’ to that site
(Testimony of Boyle and Ness, p. 3). We understand the quoted phrase to
mean that these alternative sites were, prima facie, acceptable and not ob-
viously unacceptable. Our review of the evidence persuades us to the view
that each of the alternate sites selected for examination by the Staff was, at
least initially, a plausible possibility for the location of the proposed facili-
ty. We are also of the view that, upon the evidence available, none of the
alternate sites evaluated is ‘‘obviously superior’’ to the proposed Phipps
Bend site. Public Service Company of New Hampshire,et al, (Seabrook)
Station, Units 1 and 2), CLI-77-8, 5 NRC 503 (March 31, 1977). Our dif-
ficulty, however, is with the breadth of the alternate site possibilities actual-
ly explored by the Regulatory Staff.

The Applicant’s power system projections for the early 1980’s indicated
the need for additional generating capacity in the eastern part of the system,
or in an area in close proximity to that portion of the system (ER §9.2.1;
Cross, Att. at 9). In its Environmental Report, the Applicant identified the
Bellefonte, Murphy Hill and Watts Bar sites as ‘‘viable alternatives.’”’ Thus,
these were the only alternate sites evaluated by the Regulatory Staff.
Neither the Bellefonte nor the Murphy Hill sites is located in the preferred
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eastern area. The Watts Bar site is located near, but not in, the preferred
area. The Phipps Bend site is, of course, within the preferred eastern area.
Our concern is with the Staff’s failure to investigate, or even to inquire
about, the existence of any other alternate sites, at least in that area in which
the Staff knew the Applicant desired to locate its facility. Instead, it elected
to evaluate two sites located well away from the preferred area, undoubted-
ly aware of the likelihood that one very important factor that caused the
eastern area to be preferred (lower transmission costs) would weigh heavily
against any possibility that either of those two sites could be found to be a
superior choice to the Phipps Bend site. While it is true that Watts Bar is
located-out of, but near, the preferred area, that fact alone can hardly in-
spire confidence in what appears to have been a totally uncritical Staff
reliance on only those alternate site possibilities suggested to it through the
medium of the Applicant’s -Environmental Report.

Apparently in reaction to inquiry by the Board at the hearing into the
site selection process, the Applicant served with its proposed findings a brief
addressing the ‘“criteria which [the Applicant] believe[s] should guide the
Board in its consideration of alternative sites.”” The argument touches upon
both the question of the breadth of the site review properly to be performed
by the Regulatory Staff, and upon the Board’s authority and responsibility
respecting its review of the Staff effort. We are first told that the Commis-
sion’s decision in Seabrook, supra, requires us to confine our review to ““the
proposal’’ submitted by the Applicant; on this aspect of the case, that
“proposal’’ is said to be the ‘‘process,’’ described by the Applicant in its en-
vironmental report and in the testimony of its witness Jimmy Cross, which
resulted in the Applicant’s selection of the Phipps Bend site; and that
““process’’ is said to constitute ‘*“TVA’s alternate site ‘proposal’ for this pro-
ject.” Finally, it is argued that, in accordance with Seabrook, this Board
can only determine ‘‘whether any of those alternatives proposed by the Ap-
plicant”’ is obviously suprior to the proposed site. (Emphasis added.)

The argument is not wholly comprehensible. We confess our inability to
understand how the ‘‘process’’ resulting in the Applicant’s selection of the
Phipps Bend site is reasonably to be viewed as its “‘proposal” before this
agency. As we view the matter, the Applicant’s *‘proposal’’ here is quite
direct: it is to locate a two-unit nuclear plant at the Phipps Bend site.
Manifestly, the Applicant is not proposing, on its current application to the
Nuclear Regulatory Commission, to locate that plant at any of the other
sites described in its environmental report, or at any other location. In these
circumstances, we are simply unable to discover that asserted “alternatwe
sites proposal’’ which the Applicant insists it has made.

As best we are able to discern, the Applicant argues that this Board
(and, presumably, the Regulatory Staff) is limited to a consideration of only
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those alternate sites described by the Applicant in its environmental report.’
We find no authority whatever for such a proposition. The Seabrook case,
upon which the Applicant relies, is certainly no such authority. In that case,
the Commission expressly stated that its holding should not be
‘““misunderstood as suggesting that the obligations of the NEPA analysis are
any less than have previously been required by our Staff with respect to
alternate sites . . . . NEPA requires that the performance of the analysis
which has been done, and the thoroughness and good faith of that analysis
to remain an issue to be resolved before a license may issue.”” It is the ade-
quacy of the alternate site analysis performed by the Staff that remains a
proper subject of inquiry by the Licensing Board, notwithstanding the fact
that none of the alternatives selected by the Applicant proves to be *‘ob-
viously superior’’ to the proposed site. The view pressed by the Applicant
seems to be that this Board, and the Regulatory Staff, is limited to concern-
ing itself with only those alternate site possibilities unilaterally selected for
examination by the Applicant in its environmental report. We reject that
view, one which, if adopted, would permit decisions to be based upon
“‘sham’’ alternatives elected to be identified by a given applicant, and a view
which oftentimes would result in consideration of something less than that
full range of reasonable alternatives that the National Environmental Policy
Act appears to contemplate.

In short, we do not believe our concern about the breadth of the Staff’s
alternate site analysis in this case to be misplaced. It is our opinion that the
Staff’s performance would have been of a higher quality had it exhibited
some independence and made inquiry, at least, about the existence of alter-
nate site possibilities beyond those suggested to it by the Applicant.

The evidence is, however, that the alternate sites examined were not
plainly frivolous selections. In view of the inherent uncertainties in the
NEPA concept of ‘‘reasonableness’’ (NRDC v. Morton, 458 F.2d 827), and
the lack of clear guidance in the decided cases on the point at issue, we are
compelled to find the Staff’s analysis minimally acceptable in the cir-
cumstances of this case.

IV. SITE SUITABILITY

The Staff issued a Report on Site Suitability (hereafter, ‘‘SSR’’) in con-
nection with the proposed plant in May 1977 (Staff Exhibit 1, Tr. 204; sum-
marized at Tr. 212-13). The Staff concluded that the proposed site is a
suitable location for the two proposed nuclear reactors from the standpoint
of radxologlcal health and safety considerations under the Atomic Energy
Act and the Commission’s rules and regulations (Staff Exhibit 1 at 23).
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A. Population, Exclusion Area, and Low Population Zone

The site consists of approximately 1,270 land acres which lies inside a
bend in the Holston River at river mile 121. The site is bounded on the
northeastern through western quandrants by the river. The site topography
is characterized by flood plains along its eastern side which rise into a series
of ridges on the western side. The exclusion area consists of the site property
plus the Holston River where it borders the site property (Staff Exhibit 1 at
2).

The exclusion area property is owned by the United States Government
and is in the custody of the Tennessee Valley Authority. No public highways
or railroads traverse the exclusion area. Control of the movement of
fishermen and boaters on the portion of the Holston River which is within
the exclusion area will be initiated by the plant security force in the event of a
plant emergency. The Applicant plans to arrange with the appropriate state
agencies for the implementation of additional control procedures on the
river as part of the radiological emergency plan (Staff Exhibit 1 and 2; Ap-
plicant’s Exhibit 1, §2.1, TVA Site Suitability Testimony at 2-3). The Board
concludes that there is reasonable assurance that the Applicant has the
authority to determine all activities within the exclusion area, as requxred by
10 CFR Part 100 (Staff Exhibit 1 at 2).

The region surrounding the Phipps Bend site is not heavily populated.
Approximately 18,000 persons resided within 10 miles of the site in 1970.

. The community closest to the site is Surgoinsville which is located ap-
proximately 1.5 miles to the northwest and which had a population of 1,285
in 1970. Two other communities, Mount Carmel and Church Hill, with a
combined 1970 population of 5,634, are located between 6 and 12 miles
northeast of the site. The largest urban center within 50 miles of the site is
Kingsport, Tennessee, which is located approximately 15 miles northeast.
\_Kingsport City and the unincorporated suburb of Kingsport North had a
combined population of 45,056 in 1970 (Staff Exhibit 1 at 2).

The 1970 population density within 10 miles of the site was 56 persons
per square mile and within 30 miles of the site was 108 persons (see Id. at 5,
Table 1). By the year 2020, the population density is projected to be 193 per-
sons per square mile within 10 miles of the site and 280 persons per square
mile within 30 miles of the site. Id.

The Applicant has specified a low population zone with an outer boun-
dary distance of 4,830 meters (three miles). The population of this area was
2,090 in 1970 and the Applicant projects that it will increase to 2,395 by
1980. There are no large transient populations within or immediately
beyond the low population zone which could significantly alter the popula-
tion distribution (Applicant’s Exhibit 1, §2.1.3). Based on the available
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evidence, the Board concludes that there is reasonable assurance that ade-
quate protective measures can be developed to protect members of the
public in the low population zone (Staff Exhibit 1 at 5).

The nearest population center of 25,000 persons or more, is Kingsport,
Tennessee which, in combination with the suburb of Kingsport North, had
a 1970 population of 45,056. Although population growth is projected for
the area, a population center containing more than 25,000 residents is not
expected to develop between Kingsport and the site. Kingsport is located ap-
proximately 15 miles northeast of the site, a distance which is greater than
the minimum population center distance of one and one-third times the
distance from the center of the site to the outer boundary of the low popula-
tion zone. We conclude that the exclusion area, low population zone, and
population center distances specified for the Phipps Bend site meet the re-
quirements of 10 CFR Part 100.

B. Nearby Industrial, Transporintion and Military Facilities

No missile sites, military bases, or chemical plants are located within 5
miles of the proposed site, nor are any projected for development in the
near future (PSAR §2.2). The nearest waterway which is navigable by com-
mercial barge traffic is 121 river miles downstream from the site. A small
natural gas pipeline (6.25" o.d.) is located approximately 7,500 feet from
the proposed plant site. The Hawkins County Airport is located 4.2 mxles
west of the site (PSAR §2.2; TSST at 6).

The Aladdin Plastics Company of Tennessee operates a factory located
about 5,000 feet from the site. It produces plastic houseware items by injec-
tion molding at temperatures in the range of 350 degrees to 400 degrees
Fahrenheit. The plastics used in the injection molding process are thermo-
plastics—styrene and polyethylene. These two chemicals are stored in
pellet form, which is not considered to be flammable except at high
temperatures. No vinyl chloride is used at the plant, and no hazardous
materials are stored at or shipped to and from the plant (PSAR §2.2; SSR at
7).

The Holston Army Ammunition Plant, which is located southwest of
Kingsport, Tennessee, produces high explosives (primarily military class 7).
The closest approach from the military reservation boundary to the reactor
building is eight miles. The explosive potential of materials stored at the
facility has been analyzed in accordance with Regulatory Guide 1.91,
resulting in the conclusion that they will not affect the safety of the propos-
ed Phipps Bend plant (PSAR §2.2). Quantity-distance relationships for
potential hazards were examined and compared with the Regulatory Guide
1.91, resulting in a conclusion that no hazard to the plant would exist due to
the transportation of explosives (PSAR §2.2; SSR at 8).
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Holliston Mills, located approximately 4.3 miles northeast of the pro-
posed Phipps Bend Nuclear Plant site, normally stores 250,000 pounds of
nitrocellulose at its facility. Shipments of nitrocellulose are normally receiv-
ed by rail twice a month and usually do not pass by the site. However, the
potential danger of such a shipment was evaluated. Quantity-distance rela-
tionships were examined and compared with the requirements of
Regulatory Guide 1.91. It was determined that no hazard to the proposed
Phipps Bend Nuclear Plant would exist due to the transportation and
storage of the nitrocellulose (PSAR §2.2).

The East Tennessee Natural Gas Company owns and operates a gas
pipeline which is approximately 7,500 feet northwest of the proposed
plant. The pipeline, which carries gaseous natural gas at a nominal
operating pressure of 404 psig, is 6.25-inch outside diameter and is buried to
a depth of 30 inches. There are no immediate plans by East Tennessee
Natural Gas Company to transport any other products except natural gas in
- the pipeline. The pipeline does not pose an unacceptable threat to the safety
of the plant (PSAR §2.2; TVA Site Suitability Testimony at 8; SSR at 9).

The airport nearest the site is the Hawkins County Airport, 4.2 miles to
the west. The airport has one asphalt runway 3,500 feet in length, and serves
only general aviation aircraft operating under visual flight rules. The
nearest airport served by commercial airline traffic is the Tri-Cities Airport,
located approximately 20 miles east of the site. It is a category I airport with
minimum operating conditions of a 200-foot ceiling and 2,400-foot visibili-
ty. The airport has two runways. One is 6,600 feet long and oriented NE-
SW, and the other is 4,441 feet long and oriented E-W. Because of the large
distance between the proposed Phipps Bend Nuclear Plant site and the Tri-
Cities Airport, airport traffic will not pose a significant hazard to the plant
(PSAR §2.2; SSR at 9). At the present time, the centerline of a military low-
level training route passes approximately 1.2 miles west of the site. By
agreement between the Nuclear Regulatory Commission and the Depart-
ment of Defense, military low-level training routes will be changed when
plant operations begin so that the training route will avoid the plant site.

Based upon a review of the aviation activities in the vicinity of the site,
we conclude that the probability of an aircraft crashing into the Phipps
Bend plant and causing offsite radiological doses in excess of the 10 CFR
Part 100 guidelines is so low that no provision for this event need be made
in the design of the facility (Staff Exhlblt 1 at 8-9; TVA Site Suitability
Testimony, at 8-9).

The principal highway through the area has in past years been U.S.
Highway 11-W. Recently, however, Interstate 81, which runs roughly
parallel to U.S. Highway 11-W, has been opened. Therefore, the traffic on
U.S. Highway 11-W near the proposed Phipps Bend Nuclear Plant site is
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decreasing and will continue to decrease, Interstate 81 is outside the im-
mediate area, i.e., greater than five miles from the plant site (PSAR §2.2;
TVA Site Suitability Testimony at 9; SSR at 8).

On the basis of our analysis of nearby industrial, transportation, and
military facilities in the vicinity of the Phipps Bend Nuclear Plant site, we
conclude that these facilities will not pose an unacceptable hazard to the
proposed plant.

C. Site Characteristics and Nearby Population

The site is in a physiographic region where the occurrence of severe
storms is relatively infrequent. The area is east of the center of tornadic ac-
tivity, south of most storms producing blizzard conditions, and too far in-
land to be directly affected by hurricanes. During a 59-year period
(1916-1974), only three tornadoes were reported for Hawkins County,
which includes the proposed Phipps Bend Nuclear Plant site. The estimated
recurrence interval for a tornado at the site is 2,950 years (PSAR §2.3; TVA
Site Suitability Testimony at 10; SSR at 10).

The annual average occurrence of lightning flashes to the ground was
estimated to be 6.5 per square mile (2.5 per square kilometer). The
estimated recurrence interval for glaze icing greater than 1.0 inch (2.5 cm)
and 2.0 inches (5.0 cm) thick has been calculated to be 2,500 years and 8,300
years, respectively (PSAR §2.3; TVA Site Suitability Testimony at 10).

The average annual precipitation at nearby Rogersville is about 45 inches
(114.3 cm) with the maximum which has been observed in 24 hours being
4.20 inches (10.7 cm). The maximum 24-hour snowfall observed at Bristol
in 31 years of record was 16.2 inches (41.2 cm). The predicted 100-year
return period snow pack added to the estimated 48-hour probable max-
imum snowfall gives a conservative combined snowload of about 40
pounds/ft? (195 kg/m?) (PSAR §2.3; TVA Site Suitability Testimony at
10-11). o :

On an annual basis, the most frequent wind directions at the 33-foot (10
m) tower level were from the north-northeast through northeast (about 10
to 11 percent of the time, respectively), southwest through west-southwest
(about 10 percent of the time for each), and north-northwest (about 11 per-
cent of the time). The terrain features common to the site region favor
northeasterly-southeasterly type of low-level flow because of the general
northeast-southwest orientation of the valley ridge configuration. The ex-
ception, north-northwest, occurred most frequently during stable condi-
tions with northeasterly winds at the 150-foot (46 m) level. During these
conditions, the 33-foot winds appear to be influenced by higher ground to
the north and west of the plant site and the low ridge oriented north-
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northwest to south-southeast on the west side of the proposed Phipps Bend
Nuclear Plant site (PSAR §2.3; TVA Site Suitability Testimony at 11; SSR
at 11).

Atmospheric stability, classified according to Pasquill and Regulatory
Guide 1.23, and based on one year of onsite data, show that stable condi-
tions were present about 60 percent of the time. The two most stable classes,
F and G, occured about 25 percent of the time; classes D and E occurred
about 64 percent of the time; and the unstable classes A, B, and C, in com-
bination, occurred about ‘11 percent of the time (TVA Site Suitability
Testimony at 12). Dispersion estimates presented in the ER and PSAR are
based on site specific meteorological information of wind speed, wind direc-
tion, and atmospheric stability. These measured meteorological conditions
are the result of, and directly reflect, the meteorology and geography of the
proposed site area (PSAR §2.3; TVA Site Suitability Testimony at 12; SSR
at 11). : :

On the basis of the evidence, we conclude that the site is suitable for the
proposed nuclear plant from a meteorological standpoint.

D. Hydrology

The Holston River will supply makeup water for the proposed Phipps
Bend Nuclear plant. The average flow in the river is 3,600 cfs, while the ex-
pected minimum flow past the site is 800 cfs. This flow will provide a suffi-
cient supply of raw water for operation. For safety, two essential service
water (ESW) spray ponds will provide a 30-day supply of water for shut-
down. These ponds, during shutdown, are independent of the water supply
in the river (PSAR §2.4; TVA Site Suitability Testimony at 12-13).

The plant grade and safety-related structures are at or above elevation
1,184.0. Safety-related facilities, systems, and equipment are above max-
imum flood levels, including wind waves. The maximum flood level eleva-
tion 1,182.6 results from a probable maximum precipitation (PMP) storm
over both South Holston and Watauga watersheds with the isohyetal pat-
tern constrained to produce sufficient rain on Watauga watershed to over-
top and fail Watauga Dam. It was determined that concurrent wind waves
could raise water levels to elevation 1,183.7. The wave runup coincident
with the worst potential flood from any other cause does not exceed eleva-
tion 1,183.6 in the vicinity of the plant site (PSAR §2.4; TVA Site Suitabili-
ty Testimony at 13; see SSR at 15-16).

The site drainage system, including the roofs of safety-related buildings,
will be designed such that the local PMP will not constitute a threat to
safety-related facilities. Access to safety-related facilities will be sufficiently
above the plant grade as to be unaffected by the PMP. For the rail access to
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the fuel building, which is at plant grade, minor leakage around doors will
not affect any safety-related equipment or functions (PSAR §2.4; TVA Site
Suitability Testimony at 13).

The nearest major user of surface water for public use is the First Utility
District of Hawkins County, Tennessee, located 8.2 milés northeast of the
plant site. The nearest industrial user of surface water for human consump-
tion is located 7.3 miles upstream of the proposed Phipps Bend Nuclear -
Plant site. The nearest downstream user is at Rogersville on Big Creek, 8.3
miles from the site. Thus, ground and surface water sources should not be
affected from either normal or postulated accidental radioactive releases.
Periodic samples will be taken of various private and municipal water sup-
plies to ensure that they are.not affected by the operation of the proposed
plant (PSAR §2.4; TVA Site Suitability Testimony at 13-14; see SSR at 17).

We conclude that, from the hydrologic standpoint, the site is suitable
for the proposed nuclear power plant.

E. Geology

Physiographically, the site is located in the Tennessee section of the
Valley and Ridge Province of the Appalachian Highlands. This section is
the southernmost of the three sections comprising the Valley and Ridge Pro-
vince and extends from the Tennessee River-New River Divide,
southwestward into central Alabama. It is bounded on the west by the
Cumberland Plateaus Province and on the east by the Blue Ridge Province
(ER §2.4; PSAR §2.5; TVA Site Suitability Testimony at 14; SSR at 18).

The site is located along side the Holston River, a northern tributary of
the Tennessee River. The Holston meanders south-westward along a
northeast-southwest trending valley which has developed adjacent to the
northwestern limb of the Bays Mountain synclinorium, a broad syncline
made up predominantly of Middle and Upper Ordovician shales and sand-
stones (ER §2.4; PSAR §2.5; TVA Site Suitability Testimony at 14; SSR at
18). .

Alluvial terrace deposits form the surface of the proposed plant loca-
tion. Beneath these deposits lies the Middle Ordovician Sevier Shale, an in-
terbedded calcareous siltstone and shale, Weathering occurs mostly near the
top of the rock layers. Irregularities in this weathered surface are usually
related to the geologic structure, i.e., weathering extends deeper into the
troughs of minor synclines than beneath anticlines and extends down bed-
ding planes of vertical strata. There are no broad, continuous zones of
weathering beneath the top of rock surface. Faults present in the site area
are associated with the Late Paleozoic era and as such are not capable faults
within the meaning of 10 CFR Part 100, App. A (PSAR §2.5; TVA Site
Suitability Testimony at 14-15; SSR at 18-19).
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The evidence indicates that the Phipps Bend site is a geologically suitable
location for the proposed plant.

T

F. Seismology

"There are no indications either in the immediate site area or in the ad-
joining region of surficial effects of any recent earthquakes. Historically,
the highest Modified Mercalli (MM) intensity shock to have been felt in the
vicinity of the site was MM VI associated with three events:

(1) the 1811-1812 New Madrid series of quakes;

(2) the Charleston, South Carolina, quake of August 31, 1886; and

(3) possibly the May 31, 1897, Giles County, Virginia, quake.

These intensities resulted in no determinable displacement of either the
surficial geological materials or of strata underlying the site (PSAR §2.5;
TVA Site Suitability Testimony at 15; SSR at 20).

For the proposed Phipps Bend Nuclear Plant site, the seismic analysis
assumed that the largest earthquake known in the Southern Appalachian
Tectonic Province occurred adjacent to the site. Therefore, maximum ac-
celerations for the site were determined by using the May 31, 1897, quake in
Giles County, Virginia, which had a reported epicentral intensity of MM
VIII (PSAR §2.5; TVA Site Suitability Testimony at 15-16; SSR at 20).

Using this conservative approach lead to the conclusion by TVA and the
Staff that there are no seismological conditions which would preclude the
construction of a nuclear plant at the proposed Phipps Bend Nuclear Plant
site. We agree.

G. Foundations

The foundation material beneath all category I features at the proposed
Phipps Bend Nuclear Plant site will be either in situ soil, compacted
engineered granular fill, or in situ rock. The ESW spray ponds are the only
category I features supported by existing overburden material. The ESW
ponds will be lined with a 5-foot-thick imprevious clay blanket, The remain-
ing soil-supported structures will be founded on compacted engineered
backfill (PSAR §2.5; TVA Site Suitability Testimony at 16).

Beneath the overburden (depth from 13 to 64 feet in the plant area) lies
the Middle Ordovician Sevier Shale upon which rock supported category I
structures will be founded. All fresh and unweathered rocks are capable of
supporting all category I rock-supported structures. No need for a general,
consolidation grout treatment program is anticipated. However, dental
work or spot grouting will be used wherever questionable areas occur. The
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foundations will be geologically mapped by a qualified geologist (PSAR
§2.5; TVA Site Suitability Testimony at 16; SSR at 21-22).

The design-basis ground water level (1,182.0) for all STRIDE and
balance of plant (BOP) category I features except for those adjacent to the
ESW spray ponds is assumed to be 2 feet below the plant grade which is
1,184.0. The average maximum ground water level in the in situ soil is ap-
proximately 2 to 2.5 feet below the original ground surface. It is expected
that the ground water level that exists after the completion of the plant will
be more than 2.5 feet below the final plant grade. The yard drainage system
will provide better surface drainage than the existing contours afford, and
topographic depressions will not be present (PSAR §2.5; TVA Site
Suitability Testimony at 16-17).

It has been determined by both the Staff and the Applicant that the
foundation conditions at the proposed Phipps Bend Nuclear Plant site are
suitable for the construction of the proposed nuclear power plant. We con-
cur in that conclusion.

V. UNRESOLVED ISSUE

Of the four standing issues identified in Section 1.9 of the SER which re-
quire resolution prior to a decision on the issuance of construction permits
for the Phipps Bend project, only one, the water level (flood) design
criteria, relates to the requested LWA-2 activities. -‘‘Supplemental
Testimony of NRC Staff on LWA-2 Activities by Sydney Miner’’ (hereafter
Miner Testimony), as amended (Tr. 207-209), following Tr. 210. At the
time the SER issued, the Applicant had agreed to design and construct the
Phipps Bend plant to withstand a maximum stillwater level of 1,182 to
1,183 feet sea level plus coincident wind wave and runup effects without loss
of safety-related function. However, the Applicant had not provided infor-
mation on how it expected to accomplish this. In amendment No. 14 to the
PSAR, received by the Staff on June 20, 1977, the Applicant stated that
plant grade will be raised to 1,184 feet mean sea level and that safety-related
structures are at or above this elevation. It also provided a list of elevations
of all penetrations to safety structures. The only penetration that is below
the 1,184 feet is the rail access to the fuel building. Id. at 5.

Because amendment No. 14 to the PSAR was then only recently filed,
the Staff had not completed its review of the supplied information at the
time of the evidentiary hearing on July 13 and 14, 1977. However, the Staff
agreed with the Applicant that safety equipment, safety systems and struc-
tures located at or above 1,184 feet may adequately be protected for the
design basis flood. If, upon completion of its review, the Staff finds that
some additional protection is required for safety systems located below
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1,184 feet, the Applicant could readily provide this by waterproofing ex-
terior walls and slabs and sealing penetrations. In the opinion of the Staff,
amendment No. 14 adequately resolves any concerns on this matter which
pertain to the foundation-related activities associated with the LWA-2 re-
quest. The outstanding concerns relate to details of the protection of safety
equipment and systems which are not encompassed by the proposed LWA-2
activities but, rather, involve design details appropriately left for considera-
tion at the construction permit phase of this proceeding and for which
resolutions are technologically feasible. Id, at 5-6.

It appears, then, that there are no unresolved safety issues relating to the
requested LWA-2 activities that would constitute good cause for
withholding authorization for these activities. Id, at 6, 9.

VI. QUALITY ASSURANCE

Applicant’s witnesses Barnett and. Dibeler explained the quality
assurance program that will be in effect for the drilling, grouting and place-
ment of dental and fill concrete. The quality assurance procedures encom-
pass design, procurement, document control, inspections, examination and
testing. The program also includes the training and qualification of quality
control personnel. Specific technical criteria relevant to the work will be
developed as work progresses by a team of soil and rock specialists. This
team will also evaluate reported data and resolve irregularities (Barnett and
Dibeler Testimony, following Tr. 193).

The Board is of the opinion that the Applicant’s program of quality
assurance is adequate to assure that the proposed drilling, grouting, and
placement of dental and fill concrete can be performed in conformance with
Appendix B of 10 CFR Part 50.

VII. COST-BENEFIT ANALYSIS

The Board has independently considered the costs and benefits of the
proposed plant. We conclude that the benefits to be derived from Phipps
Bend outweigh its costs.

The principal benefit from construction and operation of the plant is an
ample supply of electricity to meet the region’s needs. The economic costs
for constructing and operating the plant over a 35-year life include capital
costs of land acquisition and improvement, capital costs of facility con-
struction, capital costs of transmission and distribution facilities, fuel costs,
operating and maintenance costs, plant decommissioning, license fees, and
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payments in lieu of taxes.* The environmental impacts resulting from the
construction and operation of the facility can be summarized as follows:

Land

a. About 166 acres of the 1,270-acre site will be occupied by station struc-
tures and will be unavailable for alternate uses.

b. About 866 acres, of which approximately 519 is forested, will be with-
drawn from production because of the establishment of new transmis-
sion rights-of-way.

¢. During construction, 406 acres of the site will be disturbed and noise
and dust will be created. Additionally, the disturbed area will be subject
to some soil erosion and unavoidable soil loss.

d. Corn, tobacco, hay, and pasture production will cease on about 180

. acres onsite.

e. The station structures, transmission towers and lmes, and the natural-
draft cooling towers will contrast with the level to rolling landscape
of the site and environs.

Water

a. About 58 cfs of water from the Holston River will be evaporated during
plant operation.

b. A total of 4,392 pounds per day of excess dissolved solids will be dis-
charged to the Holston River.

‘Both the Applicant and the Staff have moved the Board to reopen the record for the receipt
of additional evidence concerning plant costs. The Applicant is offering the ‘*Affidavit of Jack
E. Gilleland Regarding Revised Cost Estimates for the Proposed Phipps Bend Nuclear Plant,””
dated Septemer 1, 1977; the Staff is offering the ““Affidavit of Regis R. Boyle Regarding
Capital Cost Estimates for the Phipps Bend Nuclear Plant, Units 1 and 2, Derived Using the
CONCEPT Cost Model,” dated September 29, 1977. The Gilleland affidavit reflects a $200
million increase in the estimated capital costs for the Phipps Bend plant. It appears that revi-
sions to the CONCEPT code model utilized by the Staff in calculating cost estimates has also
resulted in an increase in the Staff’s estimate of capital costs for a the plant. Neither of these
offerings is objected to by any party, and each is hereby received in evidence as an exhibit in
this proceeding. The Board has taken into account the revised cost estimates reflected in these
most recent submissions, and is of the opinion that none of that information alters the cost-
benefit balance for the proposed Phipps Bend plant.

669



Air

a. During operation, approximately 58 cfs of water will be evaporated
and lost to the atmosphere. .

b. Vapor plumes will be visible from the cooling towers. Additionally,
possible cloud formation and precipitation may occur under very cold
conditions.

c. About 0.12 pounds per mimute of solid particulates (as evaporated
spray) will be introduced into the atmosphere,

Biotic Effects

a. Terrestrial

)
2

-3

Wildlife will be displaced from the site by construction activities.
Collision with cooling towers during construction and operation
may result in bird mortality.

Drift-salt depositon from the cooling towers may cause foliage
damage within (and perhaps outside) the site boundary.

b. Aquatic

)
@
3)
@

During intake and discharge, some fish will be destroyed and small
benthic and fish habitat will be lost.

The proposed intake system could result in the impingement of
juvenile and adult fish and the entrainment of larval fish.
Benthic organisms and fish will be eliminated from the mixing
zone due to high temperatures and turbulence.

A small increase in primary production wnll probably occur in
portions of the thermal plume.

Radiological Effects

There will be releases of gaseous and liquid effluents containing small
amounts of radioactive materials. The estimated annual population dose to
the general public due to these releases is about 8 man-rem to the body and
85 man-rem to the thyroid.

The Board finds that the benefits of operation of the Phipps Bend
Nuclear Power Plant, Units 1 and 2, outweigh the environmental, economic
and other costs and, therefore, the balancing of these factors favors is-
suance of construction permits for the proposed facilities.
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VII1. CONCLUSIONS OF LAW

Based upon a review of the entire record in this proceeding and upon the
foregoing findings, and in accordance with 10 CFR §50.10(e) and 10 CFR
Part 51 of the Commission’s regulations, the Board concludes as follows:

(@
®

©)

The environmental review performed by the Staff pursuant to the
National Environmental Policy Act of 1969 has been adequate.
The requirements of §§102(2)(A), (C) and (E) of the National En-
vironmental Policy Act of 1969 and 10 CFR Part 51 have been
complied with in this proceeding.

Having given independent consideration to the final balance among

conflicting environmental factors set forth in the record of this

proceeding with a view to determining the appropriate action to be
taken, having weighed the environmental, economic, technical,
and other benefits against environmental and other costs, and
having considered available alternatives, the Board determines
that the appropriate action to be taken, after making all of the
radiological health and safety findings required by the Atomic

Energy Act of 1954, as amended, is the issuance of construction

permits for the Phipps Bend Nuclear Plant, Units 1 and 2, subject

to (i) conditions which may hereafter be determined to be war-
ranted with respect to radiological health and safety matters, and

(ii) the following conditions for the protection of the environment:

1. The Applicant shall take the necessary mitigating actions
(including those summarized in Sections 4.5, 5, 6 and 11.3.3 of
the FES, and those agreed to in its ER) during construction and
operation of the station and associated transmission lines to
avoid unnecessary adverse environmental impacts from contruc-
tion and operation activities.

2. In addition to the preoperational monitoring program de-
scribed in Section 6.1 of the Environmental Report, with
amendments, the Staff recommendations in Section 6 of the
Final Environmental Statement shall be followed.

3. The Applicant shall establish a control program which shall
include written procedures and instructions to control all con-

. struction activities as prescribed in the NRC FES and shall
provide for periodic management audits to determine the ade-
quacy of implementation of environmental conditions. The
Applicant shall maintain sufficient records to furnish evidence
of compliance with all the environmental conditions herein.

4. Before engaging in a construction activity not evaluated by the
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Commission, the Applicant will prepare and record an environ-
mental evaluation of such activity. When the evaluation in-
dicates that such activity may result in a significant adverse
environmental impact that was not evaluated, or that is signifi-
cantly greater than that evaluated in the NRC Final Environ-
mental Statement, the Applicant shall provide a written evalua-
tion of such activities and obtain prior approval of the Director
of Nuclear Reactor Regulation for the activities. ‘

If unexpected harmful effects or evidence of irreversible dam-
age are. detected during facility construction, the Applicant
shall provide to the Staff an acceptable analysis of the problem
and a plan of action to eliminate or significantly reduce the
harmful effects or damage.

Prior to instituting construction of the shoreline screening
structure device on the intake system, the conceptual design of
such shoreline device shall be submitted for Staff and EPA
evaluation and approval. The design of the shoreline device
shall be based on the results of the ongoing intake structure
research and development program (NRC FES §9.3.2).-The
shoreline device shall be constructed and operational prior
to fuel loading.

If TVA should anticipate periods of river flow at the Phipps
Bend site which are less than a minimum daily average of 800
cfs (e.g., river flows which would result if the contract between
TVA and the Tennessee Eastman Company were terminated)
when the plant is in operation, then TVA shall immediately
notify the Staff of any anticipated change in the minimum
sustained flow rate and submit to the Staff a description of the
proposed flow regime, a description of the environmental im-
pacts resulting from plant operation at the new flow regime,
and any proposed changes for the protection of the environ-
ment at the Phipps Bend Nuclear Plant made necessary by the
reduced flow rate (NRC FES, §5.2.1).

(d) Based upon the available information and review to date, there is

(®

reasonable assurance that the proposed site is a suitable location
for nuclear power reactors of the general size and type proposed
from the standpoint of radiological health and safety considera-
tions under the Atomic Energy Act of 1954, as amended, and rules
and regulations promulgated by the Commission pursuant thereto.
The Applicant’s proposed program of established quality assurance
instructions and procedures are adequate to ensure that the pro-

672



posed drilling, grouting, placement of fill and dental concrete,
and other foundation treatment work described in §2.4.4.12 of
the PSAR can be performed as required by Appendix B to 10 CFR
Part 50. .

() There are no unresolved safety issues relating to the LWA-2 ac-
tivities that constitute good cause for withholding authorization
to conduct such activities.

+» IX. ORDER

Based upon the foregoing findings and conclusions, and pursuant to the
Atomic Energy Act of 1954, as amended, and the Commission’s regula-
tions, IT IS ORDERED that this Partial Initial Decision shall constitute a
portion of the ultimate Initial Decision to be issued upon completion of the
radiological health and safety phase of this proceeding.

It is further ORDERED, in accordance with §§2.760, 2.762 and 2.764 of
the Commission’s Rules of Practice, 10 CFR Part 2, that this Partial Initial
Decision shall be effective immediately and shall constitute the final action
of the Commission thirty (30) days after the date of issuance hereof, subject
to any review pursuant to the Rules of Practice. Exceptions to this Partial
Initial Decision may be filed by any party within seven (7) days after service
of this Partial Initial Decision. A brief in support of the exceptions shall be
filed within fifteen (15) days thereafter (twenty (20) days in the case of the
Regulatory Staff). Within fifteen (15) days after the service of the brief of
appellant (twenty (20) days in the case of the Regulatory Staff), any other
party may file a brief in support of, or in opposition to, the exceptions.

THE ATOMIC SAFETY AND
LICENSING BOARD

David R. Schink, Member
Ernest E. Hill, Member
Edward Luton, Chairman

Dated at Bethesda, Maryland,
this 14th day of October 1977.
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Cite as 6 NRC 674 {1977) LBP-77-61

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

Samuel W. Jensch, Chairman
Frank F. Hooper .
Gustave A. Linenberger

In the Matter of Docket Nos. STN 50-522
' . STN 50-523

PUGET SOUND POWER AND LIGHT

~ COMPANY, et al. '

(Skagit Nuclear Power Project,
Units 1and 2) _ October 28, 1977

Upon motion by the applicants concerning proposed sewer line con-
struction prior to receipt of a limited work authorization (LWA), the Licen-
sing Board: (1) grants a request to modify and in some instances delete por-
tions of the descriptions of the sewer line contained in a July 7, 1977, initial
decision (LBP-77-44, 6 NRC 141) that denied pre-LWA authority for the
projected sewer line; (2) denies applicants’ motion to reconsider the findings
in LBP-77-44 concerning tree damage impact of a proposed 4-inch sewer
line; and (3) refuses to reconsider the conclusions of LBP-77-44 dealing with
the proscriptions of the Wild and Scenic Rivers Act, 16 U.S.C. 1271.

‘NEPA: PRE-LWA CONSTRUCTION ACTIVITIES

Pre-limited work authorization authority for construction activities may
not be granted unless those activities will have *“. . . so trivial an [en-
vironmental] impact that it can be safely said that no conceivable harm
would have been done to any of the interests sought to be protected by
NEPA should the eventual outcome of [the] proceeding be a denial of
the . . . application [for the facility].”” Kansas Gas and Electric Co. (Wolf
Creek, Unit 1), ALAB-331, 3 NRC 771, 777 (1976). '

NEPA: PRE-LWA CONSTRUCTION ACTIVITIES .

Pre-limited work authorization construction activities that would cause
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tree damage ‘‘which is irreversible within a reasonable span of time and is
not redressible within the same time span’’ have an environmental impact
that is more than trivial and results in more than *‘no conceivable harm.”’

PRE-LWA ACTIVITY: RELATIONSHIP TO WILD AND SCENIC
RIVERS ACT

The proscriptions in the Wild and Scenic Rivers Act against any form of
assistance by a Federal agency in the construction of a water resource pro-
ject precludes the granting by a licensing board of pre-LWA authority for
constructing a proposed sewer line.

ORDER GRANTING REQUEST FOR SUBSTITUTION OF
LANGUAGE AND DENYING MOTION FOR RECONSIDERATION
OF ORDER DENYING PRE-LWA AUTHORITY TO CONSTRUCT

PROPOSED SEWER LINE

Puget Sound Power and Light Company, et al. (Applicants) filed a mo-
tion seeking reconsideration of the July 7, 1977, Initial Decision Granting
Pre-LWA Authority for Road Construction Except for a Zone 150 Feet
West of Weisman Creek, and Except for the Areas Requiring Tree
Removal, and Denying Pre-LWA Authority for Projected Sewer Line (Pre-
LWA Decision) (LBP-77-44, 6 NRC 141).

Additional hearings were held in July respecting the pre-LWA authority
for the reduced scope of the proposed roadwork (as modified by an amend-
ment to the original request) and the proposed sewer line construction. An
Order denying reconsideration of the reduced roadwork proposal was
issued September 15, 1977 (LBP-77-56, 6 NRC 478).

This instant Order is limited ot the several requests made in reference to
the proposed sewer line construction. One request is directed to certain
language contained within the July Pre-LWA Decision. The expressions
which are the subject of objection by Applicants relate principally to con-
cerns of possible radioactive substances in the proposed sewer line. While
. the original design presentation for the sewer line portrayed a separation of
facilities that presumably would avoid any intermixture of liquids, some of
which might have radioactive substances, the Applicants’ description of
proposed operations included the measures that would be taken to deter-
mine if radioactive substances were in some of the liquids. The Licensing
Board construed these measures to reflect the possiblility of the presence of
radioactive substances. At the July hearing, Applicants explained that the
measures to be taken reflected an abundance of caution to assure the City of
Sedro Woolley, whose sewage treatment facilities would be utilized, that ab-
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solutely there would be no radioactive substances in the liquids passing
through the City’s sewage treatment facilities. At the conclusion of the July
hearings, the Regulatory Staff requested an opportunity to further study the
matter' and the Applicants supplied further affidavits to confirm the
original sewage line design.

Upon the basis of the explanation provided by the Applicants, and the
additional affidavits submitted by both Applicants and the Staff, and ab-
sent any opposition form SCANP or Forelaws on Board, the Licensing
Board grants the request of the Applicants to modify and in some instances
to delete portions of the descriptions given to the sewer line as reflected in
the July 7 Pre-LWA Decision. As will be provided in the conclusion of this
Order, the following changes are to be made to the Pre-LWA Decision:

(a) Substitute the words *‘sanitary sewage’’ for the words “‘all liquid

wastes’’ in the last line on page 4 and the first line on page 5 of the
Pre-LWA Decision (LBP-77-44, 6 NRC at 143, line 33).

(b) Substitute the words “an integral part of the overall project” for the
words “‘a vital part of the nuclear power facility’’ in the second line
of the first full paragraph on page 19 of the Pre-LWA Decision
(LBP-77-44, 6 NRC at 150, lines 19 and 20).

(c) Delete the word “‘ordinarily”’ from the next-to-last line on page 19
of the Pre-LWA Decision (LBP-77-44, 6 NRC at 150, line 23).

(d) Delete lines 2" through 10 on page 20 of the Pre-LWA Decision
(LBP-77-44, 6 NRC at 150, lines 24-30).

The Applicants have made additional requests in their motion for recon-
sideration of the July Pre-LWA Decision. '

A second request seeks authority for the construction of a proposed
4-inch sewer line and raises the issue of the expected environmental impact.
The route for the proposed sewer would extend for some 4.5 miles, from the
proposed nuclear power plant site, south along Bacus Road, west along
State Highway 20, north along Fruitdale Road and ultimately reach the
Sedro Woolley municipal system. The sewer line would cross three creeks,
eight drainage ditches and three existing roads. The sewer line would be
buried at an average depth of five feet below grade, and would cross the
streams by suspension arrangements from the bridges across the streams.

The July hearings included several presentations in reference to the en-
vironmental impact. The intervenors raised contentions in reference to

'In a Staff submittal to the Appeal Board (letter of September 29, 1977), the Staff asserted
that the September Order of the Licensing Board did not resolve the sewer line consideration.
The lack of determination in that regard was due to the Staff’s request for delay in order to
give further consideration to the matter.
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stream siltation, effects on levels of water tables and tree damage. The
Licensing Board does not minimize the concerns respecting the streams or
water tables but the Board finds the evidence of tree damage more
specifically directed. Exhibit 113 enumerates the trees likely to be affected
along the route of the proposed sewer line, either by removal or likely root
damage from trench digging, of some 14 cedars ranging from 13", 14", 18"
in diameter to even one of 24"’ diameter, one at 26"’, three at 28’’, and one of
39" diameter.? In addition, it appears that seven fir trees would be affected,
the largest of which is 26"’ in diameter, one each of 25°’, 23", 22*’, 21”’, and
the smallest is 16’’. Perhaps in the category of what some persons may
classify as inconsequential are six alders, the largest of which is 30" in
diameter, with four others within the range of 18'" and 20’’. To these may
be added three maples, two of which are 23”° in diameter. Exhibit 113 also
reflects an unmeasured group of birch and two groups of maples, the colors
of which must be exquisite in the fall.

To refer to both the July Pre-LWA Decision and September Order deal-
ing with the test to be applied to measure the environmental impact, the
Kansas Gas and Electric case (3 NRC 771, affirmed 5 NRC at 12) stands as
the guide. Pre-LWA authority is denied unless the environmental impact is
¢, .. sotrivial an impact that it can be safely said that no conceivable harm
would have been done to any of the interests sought to be protected by
NEPA? should the eventual outcome of this proceeding be a denial of
the . . . application.” The Licensing Board, in an analysis and considera-
tion of the likely tree damage, either the removal or the killing of the tree
from root damage, concludes that the damage, which is irreversible within a
reasonable span of time and is not redressible within the same time span,
thus constitutes more than a *‘trivial impact’’ and more than ‘‘no con-
ceivable harm.’’* The Pre-LWA Decision and the September Order are to
the same effect and the Licensing Board does not alter its position respec-
ting the tree damage impacts. Accordingly, the Licensing Board Order
denies the motion for reconsideration’ in this respect.

1A standard reference for the value as timber for boards is the U.S. Department of
Agriculture Forest Service Bulletin No. 72, entitled ““Wood Handbook,"* describing the sizes
of trees useful as lumber. The esthetic value of these trees exceeds their lumber values.

*National Environmental Policy Act.

“The poet Joyce Kilmer and his **Trees’* may be more eloquent.

sThe Applicants also request the Licensing Board to determine that pre-LWA procedures
can be used for sewer line considerations. The Applicants refer to 10 CFR §50.10(e)(2). That
section considers *“‘inter alia . . . sanitary sewerage treatment facilities . . . ** (underscoring
added), which apparently are localized in one area, and must nevertheless be controlled by 10
CFR §51.52(b) and (c) with site suitability considerations as well. It is clear that site suitability
is not determinable at this stage of the proceeding.
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Finally, the Licensing Board observes a significant omission in both the
Applicants’ and the Staff’s submittals in this motion for reconsideration
respecting the sewer line, and that is in reference to the proscriptions of the
Wild and Scenic Rivers Act. To refresh their respective memories, that Act
is positive that:

. . no department or agency of the United States shall assist by loan,
grant, license, or otherwise in the construction of any water resources
project . . .

16 USCA 1271, Section 7.

The legislative history is equally clear that ‘‘or otherwise’’ in Section 7
means that no Federal agency shall give any other form of assistance in the
construction of a water resource project. The Staff, in one of its submittals
in a footnote® but in reference to the Applicants’ proposed road construc-
tion refers to the Wild and Scenic Rivers Act as an ‘‘additional complica-
tion.”” This understatement might be expanded by the Staff.

The Staff’s analysis respecting the importance of the sewer line is that
while the line may not be a vital part of the proposed nuclear power facility,
it is an integral part. The Licensing Board has accepted that distinction in
granting the Applicants’ and Staff’s request in this respect. Further, the
Staff emphasizes in its June memorandum (page 11) that Courts give great
weight to an agency’s interpretation of a statute which the agency must ad-
minister. It is not necessary to repeat here the conclusions set forth in the
Licensing Board’s Initial Decision of July 7, but it must be noted again that
the Department of Agriculture’s Acting General Counsel has interpreted the
Wild and Scenic Rivers Act, which is under the Department’s jurisdiction, to
proscribe the construction of the proposed sewer line. The pertinent por-
tions of the interpretation are as follows:

The relevant questions are twofold: First, whether the proposed pre-

LWA activity would constitute commencement of construction for the

entire project. Second, whether approval of such activity by the Licensing

Board would be an assistance by “‘license, or otherwise.”

- In answer to the first question, it is our opinion that pre-LWA ac-
tivities of the kind proposed would be commencement of construction
of a water resources project involving Section 7(b) application if, in the
opinion of the Licensing Board, such construction is a necessary and in-
tegral part of the overall project. With regard to the second question, if
approval of the Board is a legal prerequisite to the Company’s under-

‘Fn. 9, page 5 of NRC Staff’s Response to Applicants’ Petition for Reconsideration of
Licensing Board’s Pre-LWA Decision, filed in August.
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taking the proposed pre-LWA activities, then such approval would con-
Stitute assistance by “‘license, or otherwise.’’ (Emphasis added.)

The pre-LWA authority sought by the Applicants here would, if
granted, require the affirmative findings specified by the Commission’s
regulations (10 CFR §50.10) and thus would be the approval proscribed by
the Wild and Scenic Rivers Act.

The Atomic Safety and Licensing Board finds that no adequate basis has
been presented by either the Applicants or the Staff to support the motion
for reconsideration of the Pre-LWA Decision issued in July 1977 in
reference to the environmental impact of the proposed sewer line and the
proscription of the Wild and Scenic Rivers Act, and the motion for recon-
sideration is denied in those two respects.

WHEREFORE, IT IS ORDERED, in accordance with the Atomic
Energy Act, as amended, and the Rules of Practice of the Nuclear
Regulatory Commission, that the descriptions made by the Atomic Safety
and Licensing Board in its July 7, 1977, Pre-LWA Decision are modified and
deleted as follows:

(a) Substitute the words ‘‘sanitary sewage’’ for the words “‘all liquid °
wastes’’ in the last line on page 4 and the first line on page 5 of the
Pre-LWA Decision (LBP-77-44, 6 NRC at 143, line 33).

(b) Substitute the words ‘‘an integral part of the overall project’” for
the words *‘a vital part of the nuclear power facility’’ in the second
line of the first full paragraph on page 19 of the Pre-LWA Decision
(Id., 6 NRC at 150, lines 19 and 20). .

(¢) Delete the word ““ordinarily’’ from the next-to-last line on page 19
of the Pre-LWA Decision (Id., line 23). '

(d) Delete lines 2 through 10 on page 20 of the Pre-LWA Decision
(Id., lines 24-30).

But in all other respects the motion by Applicants for reconsideration of the
July 7, 1977, Pre-LWA Decision is denied.

ATOMIC SAFETY AND
LICENSING BOARD

Frank F. Hooper
Gustave A. Linenberger
_ Samuel W. Jensch, Chairman
Issued:
October 28, 1977
Bethesda, Maryland
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

Marshall E. Miller, Chairman
Kenneth A. McCollom
Ernest O. Salo

In the Matter of Docket Nos. 50-277
50-278

PHILADELPHIA ELECTRIC

COMPANY, et al.

(Peach Bottom Atomic Power
Station, Units 2 and 3) : October 28, 1977

Upon remand from the Court of Appeals for the District of Columbia
Circuit, and pursuant to Commission Order (CLI-76-3, 3 NRC 82 (1976)),
the Licensing Board considers the cost justification of additional radioac-
tive emission control equipment, as required by Appendix I to 10 CFR Part
50, and determines that technical improvements to the rad-waste system
need not be added since the annualized cost of any additional item of equip-
ment is greater than the annualized benefits (i.e., the cost-benefit ratio is
greater than one).

TECHNICAL ISSUES CONSIDERED: radioactive emissions (measure-
ment; dispersion; control equipment).

INITIAL DECISION
(REMANDED COST-BENEFIT ANALYSIS ISSUES)

Appearances

Troy B. Conner, Jr., Esq., and Mark J, Wetterhahn, Esq.,
of Conner, Moore & Corber, Washington, D.C., and
Eugene J. Bradley, Esq., and Edward J. Cullen, Jr., Esq.,
Philadelphia, Pennsylvania, for the Applicant, Philadel-
phia Electric Company.
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Raymond L. Hovis, Esq., Stock and Leader, York, Penn-
sylvania, and Mr. Mark Swann, for Intervenors, York
Committee for a Safe Environment, Save Solanco’s En-
vironment Committee, and Environmental Coalition on
Nuclear Power.

John B. Griffith, Esq., Special Assistant Attorney General,
Department of Natural Resources, Annapolis, Maryland,
for Intervenor, the State of Maryland.

James M. Cutchin, IV, Esq., and Richard C. Browne,
Esq., Office of the Executive Legal Director, U.S. Nuclear

' Regulatory Commission, Washington, D.C., for the Staff,
Nuclear Regulatory Commission.

I. REMANDED ISSUES

In York Committee for a Safe Environment v. United States Nuclear
Regulatory Commission,' the Court of Appeals for the District of Colum-’
bia Circuit held that the applicable Commission regulations? as applied to -
the Peach Bottom Atomic Power Station required *‘. . . individualized con-
sideration of the costs and benefits of reducing radioactive emissions from
any particular reactor below the numerical guidelines.”” The Court went on
to state: '

In this case it does not appear that such an individualized analysis was

‘ever performed, and the Commission’s decision did not rest on a finding’
that no further reduction in radioactive emissions would produce a favor-
able cost-benefit ratio. We therefore remand this case to the Commis-
sion in order to allow such an analysis to be performed. Following the
analysis, the Commission can determine in an appropriate proceeding
whether to modify the operating license for the Peach Bottom reactors
© to require additional emission control equipment. See 10 CFR §50.109

(1975). Since the current level of emissions is low, the public interest

does not require the operating license to be suspended during the pen-

dency of the remand proceedings. (Footnotes omitted.)? ‘

On February 25, 1976, the Commission entered an order which set forth
the pertinent portions of the Court’s opinion and then stated:

1527 F.2d 812 (D.C; Cir. 1975). ‘
210 CFR §§20.1, 50.34a, 50.36a (1975) and Appendix I to 10 CFR 50.
3527 F.2d at 815-816.
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In order to effectuate the Court’s mandate, we direct the regulatory
staff to perform the cost-benefit analysis required by the Court’s opi-
nion, and hereby assign this matter for further supervision to an Atomic
Safety and Licensing Board to be appointed by the Chairman of the
Atomic Safety and Licensing Board Panel. After that cost-benefit analy-
sis is completed, the Licensing Board shall assure that an opportunity
for a hearing concerning the adequacy of the cost-benefit analysis and
possible modifications to the operating license is afforded parties who
participated in the prior administrative proceedings in this matter.*

By a designation dated March 2, 1976, an Atomic Safety and Licensing
Board was established in accordance with the Commission’s Order. By a
Notice of Reconstitution of Board dated May 23, 1977, the present Chair-
man was appointed.

On April 14, 1977, the Staff transmitted its report entitled ‘‘Evaluation
of the Radioactive Waste Treatment Systems Installed at Peach Bottom
Atomic Power Station, Units 2 and 3, with Respect to the Requirements of
Appendix I to 10 CFR Part 50" to the Board and parties. Errata pages were
transmitted by letter dated August 11, 1977, and at the hearing an errata
page with corrections to the list of references was furnished. These
documents were rececived in evidence and included in the transcript of the
hearing (Tr. 61 et seq.). They are collectively referred to herein as the Staff
Report.

Pursuant to notice, the Board held a conference with counsel on June
21, 1977.% Counsel for Intervenors had previously informed the Board by
letter dated April 11, 1977, that it was his position that, under the Court’s
remand order, a hearing should be held concerning the adequacy of the
Staff Report. However, at the conference, counsel stated that the request
for hearing was withdrawn because Intervenors were in no position to put
on any meaningful testimony in view of the results presented in the Staff
Report, which showed that the most nearly cost-beneficial additional item
of emission control equipment would have a cost-benefit ratio of 2 (Tr. 16).
It was undisputed that to be cost-beneficial, the ratio must be less than 1.

Although no party requested a hearing and the Licensees contended that
none was required, the Board decided that the public interest would best be
served by holding a hearing and developing an evidentiary record on the

*Philadelphia Electric Company (Peach Bottom Atomic Power Station, Units 2 and 3), CLI-
76-3, 3 NRC 82 (1976). .

SThe Licensees, the Staff and the Intervenors appeared through counsel. EPA had informed
the Board by letter dated June 7, 1977, that it would not appear or take a position. The States of
Maryland and Pennsylvania conveyed the same information through Staff counsel.
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remanded issues. Accordingly, a notice of hearing was published in the
Federal Register (42 Fed. Reg. 38441), and a hearing was held in Bethesda,
Maryland, on August 16, 1977. The Board had previously indicated to the
parties the questions which should be addressed at the hearing by its letter
dated July 21, 1977, enclosing a memorandum of major issues of focus.
This memorandum is attached hereto as Appendix B. ‘The major areas of
focus designated by the Board and developed in the record concerned:

(1) The source terms that went into the assessment.

(2) The meteorological models used to determine the X/Q values and,
in particular, any experimental variations brought about as a result
of the plume test.

(3) Actual models used to calculate the cost.

(4) Cost figures for equipment that went into balancing the other side
of the cost-benefit analysis equation.

In particular, the Board searched for those parameters or procedures that
might, if logically changed, alter the minimum cost-benefit ratio found by
the Staff of 2 to a ratio less than I (Tr. 81-2).

The record in this proceeding consists of the transcripts of the con-
ference held on June 21, 1977 (Tr. 1-50), and the evidentiary hearing held
on August 16, 1977 (Tr. 51-204), together with the Staff Report and exhibits
offered by the Licensees®*and received into evidence (Tr. 61, 65-69). In ad-
dition, the record is hereby augmented to include:

(1) Corrections to the transcript of the evidentiary hearing appended

hereto as Appendix C.

(2) Corrected figures for releases during the first quarter of 1977 and
the first half of 1977, as reported by Licensees in their letter dated
August 25, 1977, which is attached hereto as Appendix D.

(3) The attachment to that letter entitled ‘‘Information requested by
Atomic Safety and Licensing Board at August 16, 1977, hearing
concerning releases of I-131 and Capacity Factors,’’ attached here-
to as Appendix E.

The remanded issues substantially involve the application of Section
I1.D of Appendix I to 10 CFR Part 50, which reads as follows:

D. In addition to the provisions of paragraphs A, B and C above, the

applicant shall include in the rad-waste system all items of reasonably

demonstrated technology that, when added to the system sequentially

and in order of diminishing cost-benefit return, can for a favorable cost-

ASee Appendix A attached hereto,
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‘benefit ratio effect reductions in dose to the population reasonably ex-
pected to be within 50 miles of the reactor. As an interim measure and
until establishment and adoption of better values (or other appropriate
criteria), the values of $1,000 per total body man-rem and $1,000 per
man-thyroid-rem (or such lesser values as may be demonstrated to be
suitable in a particular case) shall be used in this cost-benefit analysis.*

The purpose of the remanded cost-benefit analysis is to establish
whether the rad-waste systems for Peach Bottom, Units 2 and 3, include all
items of reasonably demonstrated technology that, when added to the
systems sequentially and in order of diminishing cost-benefit return, can for
a favorable cost-benefit ratio (that is, a reduction of 1 man-rem or 1 man-
thyroid-rem per year for an annualized expenditure of $1,000), effect reduc-
tions in dose to the population reasonably expected to be within 50 miles of
such reactors. This issue, accordingly, involves consideration of the ade-
quacy of the Staff Report when measured against the mandated issues, and
whether modifications of the operating licenses are necessary if additional
emission control equipment should be added as a result of such analysis.

Any proposed findings of fact or conclusions of law submitted by the
parties which are not incorporated directly or inferentially into this Initial
Decision, are herewith rejected as being unsupported in law or in fact, or as
being unnecessary to the rendering of this Initial Decision.

I1. FINDINGS OF FACT

Pursuant to the Commission’s Order of February 25, 1976, the Staff
performed an independent evaluation of the Licensees’ compliance with the -
requirements of Appendix I to 10 CFR Part 50 (Staff Report (SR) at 3).
This evaluation consisted of:

(1) A review of the information provided by the Llcensces in the June

4, 1976, and subsequent submittals.

(2) A review of the radioactive waste (rad-waste) treatment and ef-

fluent control systems described in the FSAR and amendments.

(3) The calculation of expected releases of radioactive materials in

liquid and gaseous effluents (source terms) from the facilities.

*A man-rem is the summation of the environmental dose of radioactive effluents to the
population. It is used to relate the radiation dose delivered to the general public resulting from
reactor operations. This measure is the product of the dose delivered per unit time to an in-
dividual at a particular location multiplied by the number of individuals that spend their time
at that location. 527 F.2d at 815, fn. 10. See also 10 CFR §51.20(g), Summary Table S-4, fn. 3.
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(4) The calculation of relative concentration (X/Q) and desposition
(D/Q) values for the site.

(5) The calculation of individual doses at or beyond the site boundary
and the population doses to the population reasonably expected to
be within 50 miles of the site.

(6) The calculation of the cost-benefit ratios for items of additional
emission control equipment (SR 3-4).

The gaseous and liquid rad-waste systems installed at the Peach Bottom
Atomic Power Station, Unit Nos. 2 and 3, were described in Chapter 8.0 of
the Staff’s Safety Evaluation Report (SER) dated August 11, 1972, and in
Section III. D.2 of the Staff’s Final Environmental Statement (FES) dated
April 1973. Units 2 and 3 have separate but identical gaseous rad-waste
treatment systems, and they share a common liquid rad-waste system. There
have been no changes in the gaseous rad-waste treatment systems from
those described in the SER and FES (SR 4). The liquid rad-waste treatment
system has been modified from that described in the FES. The modification
consists of a filter/demineralizer (Powdex) installed upstream of the mixed
bed demineralizer in the clean waste (low-conductivity) subsystem and the
installation of a filter/demineralizer (Powdex) in the dirty waste (high con-
ductivity) subsystem. These modifications were considered in the Staff’s
evaluation (SR 5).

‘Based on more recent operatmg data at other operatmg nuclear power
reactors, which are applicable to the Peach Bottom facilities, and on
changes in and on updated Staff calculational models, new liquid and
gaseous source terms were calculated (SR 5). The new source terms were
calculated using the model and_methodology described in NUREG-0016,
“Calculation of Releases of Radioactive Materials in Gaseous and Liquid
Effluents from Boiling Water Reactors (BWR-GALE Code),”” dated April
1976 and are presented in Tables 1 and 2 of the Staff Report (SR 5). These
values are different from and replace those given in Tables I11-5 and III-6 of
the FES (SR 5). The principal parameters and plant conditions used in
calculating the new liquid and gaseous source terms are presented in Table 3
of the Staff Report and replace those given in Table I1I-3 of the FES (SR 5).
In its calculations of source terms, the Staff.considered waste flow rates,
concentrations of radioactive materials in the primary system and equip-
ment decontamination factors consistent with those expected over the
30-year operating life of the plant for normal operation including an-
ticipated operational occurrences (SR 5). The source terms calculated and
used in the cost-benefit analysis characterize the radioactive materials
released to date in liquid and gaseous effluents from the Peach Bottom
Atomic Power Station, Units 2 and 3 (SR 8-9).
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The 8 x 8 fuel which operates at lower power density than 7 x 7 fuel is
now being loaded into the Peach Bottom Atomic Power Station, Units Nos.
2 and 3, and it has normally performed with less defects and lower releases
of radioactivity than the 7 x 7 fuel which it is replacing (Tr. 86133).
Materials for removal of radioactivity which could deteriorate with age (for
example, demineralizer resins) can be replaced to maintain low releases (Tr.
87). Equipment which may develop leaks can be repaired (Tr. 87). The con-
tinued operation of the facility will be conditioned on compliance with
Techinical Specifications which will assure that releases are compatible with
values used in the cost-benefit analysis (Tr. 88). Therefore, no significant
increases in source terms over the life of the facility are to be expected (Tr.
86).

During the hearing, the Board asked Applicant for information concer-
ning radioactive releases experienced at steady state operation for the most
recent experience for Peach Bottom 2 and 3. The purpose of this request
was to assure the Board that the facility with existing cleanup equipment
and expected capacity factors could be expected to operate close to the
calculated values in the Staff Report and within the limits of the Technical
Specifications and the regulations of -the Commission (Tr. 185-192,
201-203). During 1976 and the first six months of 1977, the Licensee made
several changes to equipment and facility operation to reduce iodine
releases. The Board requested that data not available at the time of the hear-
ing concerning releases of Iodine-131 for the first six months of 1977 be for-
warded to the Board as soon as available. The Applicant complied with a
letter and attachment dated August 25, 1977 (Appendices D and E). The
releases during operation of both Peach Bottom, Units 2 and 3, were lower
than that during the first halves of 1976 and significantly lower than the ap-
plicable Technical Specifications and Commission regulations. Also, the
operation at different capacity factors did not cause increases sufficient to
arouse concerns about approaching such levels (Tr. 102-103; 144-146). In
addition, the new fuel of the 8 x 8 fuel design will continue to be loaded into
both units so that within three years or less all fuel in the reactors will be this
type. These factors reassure the Board that the present system can and will
readily meet the standards required of the facility and that the new source
terms used by the Staff are reasonable.

The Staff made estimates of average atmospheric dispersion conditions
for the Peach Bottom Atomic Power Station using a model based upon the
““Variable Trajectory Model’’ described in Regulatory Guide -1.111,
*“Methods of Estimating Atmosphere Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water Cooled Reactors,”’ dated
March 1976 (SR 9). The model in Regulatory Guide 1.111 was altered in the
plume rise part of the equation, and the building wake adjustment factor
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was changed, as a result of plume tests conducted by the Licensees at the
Peach Bottom site (Tr. 115). The computer model approximates a con-
tinous point source release by dividing the plume into discrete segments
released at frequent intervals (SR 9). The one-year period of meteorological
data input to the computer was selected by comparing it with a four-year
period of data at the Peach Bottom site. The four-year period of data for
the site was compared with four and ten-year periods of data for Har-
risburg, Pennsylvania, to confirm that the one-year period of data used was
representative of long-term conditions to be expected at the site (Tr.
153-154).
The Staff’s dose evaluations considered the following effluent
pathways:
(1) Pathways associated with radioactive materials released in liquid
effluents to the Susquehanna River.
(2) Pathways associated with noble gases released to the atmpshere.
(3) Pathways associated with radioiodines, particulates, carbon-14,
and tritium released to the atmosphere.

The mathematical models used by the Staff tq_perform the individual and
population dose calculations are described in Regulatory Guide 1.109,
‘‘Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I,”” dated March 1976 (SR 10-11). Site-specific information was
used as input to the models (Tr. 117-119). The Staff’s calculation of the
dose to the population within 50 miles of the site considered the fact that
not all of the milk produced within a radius of 50 miles of the site is con-
sumed as fluid milk, but that about 40 percent is used to make other dairy
products (Tr. 120-121, 171-173).

The calculated doses to the population living within 50 miles of the
Peach Bottom Atomic Power Station owing to radioactive materials releas-
ed in liquid effluents were based on the following parameters:

(1) By the year 2000, 1.2 million people will be receiving their drinking
water form the Susquehanna River downstream of the Peach Bot-
tom Atomic Power Station.

(2) The year 2000 population within 50 miles of the Peach Bottom
Atomic Power Station was estimated to consume 35,000 kilograms
of edible fish harvested from the Susquehanna River and to spend 5
million man-hours along the shoreline for recreational purposes
(SR 11-12).

The calculated doses to the population living within 50 miles of the
Peach Bottom Atomic Power Station owing to the noble gases,
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radioiodines, particulates, carbon-14, and tritium were based on the follow--
ing parameters:
(1) At the year 2000, the population within 50 miles of the Peach Bot-
tom Atomic Power Station was estimated to be 5.3 million people,
(2) One billion liters of milk, 54 million kilograms of meat and 53 mil-
lion kilograms of vegetables will be produced within 50 miles of the
Peach Bottom Atomic Power Station.
(3) All of this produce, except 320 million liters of milk, will be con-
sumed by the population within 50 miles of the site.
(4) Milk animals would receive pasturage equivalent to four and one-
half months per year of their total diet from grazing.
(5) Thirty percent of the milk produced would be used for cheese pro-
duction (Tr. 119-120, 170-173; SR 12-13).

The calculated doses to the population within a 50-mile radius of the Peach
Bottom Atomic Power Station, Unit Nos. 2 and 3, are presented in Table 7
of the Staff Report. The calculated contributions of the individual release
pathways to the total doses are presented in Table 9 of the Staff Report (SR
15). .

The Staff’s cost-benefit analysis was made by calculating annualized
costs for all items of additional emission control equipment considered to
be of reasonably demonstrated technology and computing the ratios of
those costs to the annualized benefits those items of equipment would pro-
vide in terms of dose reductions valued at $1,000 per man-rem’ (SR 16). The
costs of items of emission control equipment were calculated using pro-
cedures and cost data presented in Regulatory Guide 1.110, *‘Cost-Benefit
Analysis for Rad-Waste Systems for Light-Water-Cooled Nuclear Reac-
tors,”’ dated March 1976 and in Table 8 of, and Appendix A to, the Staff
Report (SR 14). The principal factors influencing the costs of retrofitting
additional items of emission control equipment (augments) into rad-waste
systems already costructed and in operation that were considered in the
Staff’s analysis were building space requirements, downtime for installa-
tion, interfaces with existing systems, change orders, and specal craft labor
requirements (SR App. 2-3). Assumptions which would result in minimizing
the costs of retrofitting were made as to certain of these factors (SR App.
3). To confirm the validity of important inputs used in developing the cost

'Section I11.D. of Appendix I to 10 CFR Part 50 states in pertinent part:
As an interim measure and until establishment and adoption of better values (or other
appropriate criteria), the values $1,000 per total body man-rem and $1,000 per man-thyroid-
" rem (or such lesser values as may be demonstrated to be suitable in a particular case) shall
be used in this cost-benefit analysis.

688



estimates, the major areas of the costs were reviewed with representatives of
utilities, equipment vendors and architect-engineering firms and were found
to be in the range of costs actually being encountered (SR App. 5). All
equipment costs were presented in 1975 dollars (SR App. 5). The Staff has
reviewed evolving rad-waste technology and does not expect to see any ma-
jor changes in rad-waste equipment technology in the next few years (Tr.
127).

For the liquid rad-waste systems, the auguments evaluated by the Staff
included a demineralizer, an evaporator, and additional tankage. For the
gaseous rad-waste systems, the augments evaluated included charcoal and
HEPA filtration of process systems and building ventilation systems, addi-
tion of charcoal adsorbers to the main condenser off-gas system, and use of
clean steam on the turbine gland seals. The capital costs of these augments
are provided in Tables A-1 and A-5 of Regulatory Guide 1.110 and in Table
2 of Appendix A to the Staff Report. Operation and maintenance costs
given in Regulatory Guide 1.110 were used for these augments, since these
costs are independent of whether the equipment was retrofitted or included
in the original design. Operation and maintenance costs for charcoal filtra-
tion in the main condenser off-gas system were not included in Regulatory
Guide 1.110 and were estimated to be $2,600/year/reactor (SR 15-16).

The cost-benefit ratios for each augment considered are presented in
Table 10 of the Staff Report.! An augment has a favorable cost-benefit
ratio when the annualized costs of installing, operating and maintaining the
augment are less than the annualized benefits the augment would provide in
terms of dose reductions valued at $1,000 per man-rem (when the cost-
benefit ration is less than 1.0) (SR 16). )

The most nearly cost-beneficial gaseous rad-waste system augment
would be a charcoal filter in the reactor building ventilation exhaust. The
cost-benefit ratio for that augment was calculated by the Staff to be 2.2,
The most nearly cost-beneficial liquid rad-waste system augment would be a
50 gpm (gallon per minute) demineralizer. The cost-benefit ratio for the
augment was calculated by the Staff to be two. Therefore, the Staff con-
cluded, based on its analysis, that there are no rad-waste system augments
that for a favorable cost-benefit ratio can effect a reduction in the doses to
the population reasonably expected to be within 50 miles of the Peach Bot-
tom Atomic Power Station, Units 2 and 3 (Tr. 17).

The Board finds that the assumptions and parameters used by the Staff
in its analysis using the calculational procedures described in NUREG-0016
for boiling water reactors and in the Regulatory Guides 1.109, 1.111 and
1.112 appear reasonable and thus the resulting cost-benefit ratios also ap-

3Table 10 as corrected is attached hereto as Appendix F (Tr. §9-60).
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pear reasonable. The Board did not ask for evidence in the modeling
assumptions but rather concentrated on the use of models in calculating the
cost-benefit ratio results.

III. CONCLUSIONS OF LAW

The Licensing Board has considered all of the documentary and oral
evidence submitted by the parties. Based upon a review of the entire record
as augmented in this proceeding and the foregoing findings of fact, the
Board has concluded: ’

1. Pursuant to the mandate of the Court of Appeals and the order of

the Commission, the Staff in conformance with the provisions of
10 CFR §§20.1, 50.34a, 50.36a and Appendix I to 10 CFR Part 50,
has performed an individualized analysis of the costs and benefits of
items of additional radioactive emission control equipment which
could effect reductions in dose to the population reasonably ex-
pected to be within 50 miles of the Peach Botton Atomic Power
Station.

2. An opportunity for a hearing concerning the adequacy of the cost-
benefit analysis and possible modifications to the operating licenses
has been afforded to the parties who participated in the prior ad-
ministrative proceedings.

3. Based upon its review of the Staff Report and the entire record in
this proceeding, the Board has satisfied itself as to the adequacy of
the Staff’s independent cost-benefit evaluation.

4. The Staff’s cost-benefit analysis is adequate to support the conclu-
sion that no additional items of radioactive emission control equip-
ment can for a favorable cost-benefit ratio be incorporated in the
rad-waste systems for the Peach Botton Atomic Power Plant, Unit
Nos. 2 and 3, and no modifications to the operating licenses are
required in this respect.

1V. ORDER

IT IS SO ORDERED that Facility Operating License Nos. DPR-44 and
DPR-56 shall be continued in effect without modifications to require incor-
poration of additional radioactive emission control equipment to reduce
doses to the population reasonably expected to be within 50 milgs'of the
Peach Bottom Atomic Power Station. IT IS FURTHER ORDERED, in ac-
cordance with 10 CFR §§2.760, 2.762 and 2.764 that this Initial Decision
shall be effective immediately and shall constitute the final action of the
Commission forty-five (45) days after the date of issuance hereof, subject to
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any review pursuant to the above referenced rules. Exceptions to this Initial
Decision must be filed within seven (7) days after service of the Decision. A
brief in support of the exceptions must be filed within fifteen (15) days
thereafter (twenty (20) days in the case of the NRC Staff). Within fifteen
(15) days of the filing and service of the brief by the appellant (twenty (20)
days in the case of the Staff), any other party may file a brief in support of,
or in opposition to, the exceptions.
IT IS SO ORDERED.

THE ATOMIC SAFETY AND
LICENSING BOARD

Dr. Kenneth A. McCollom, Member
Dr. Ernest O. Salo, Member
Marshall E. Miller, Chairman

Dated at Bethesda, Marylanci,
this 28th day of October 1977.

[Appendices A-F have been omitted from this publication but are available
in the NRC Public Document Room, 1717 H Street, N.W., Washington,
D.C.]
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Cited as 6 NRC 693 (1977) ‘ALJ-77-1

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ADMINISTRATIVE LAW JUDGE
Samuel W. Jensch

In the Matter of : ~ BML 37-02607-02
PITTSBURGH-DES MOINES

STEEL COMPANY

Grand Avenue, Neville Island ' ‘

Pittsburgh, Pennsylvania 15225 . October 13, 1977

The Administrative Law Judge grants the staff’s motion for summary
judgment and affirms the order of the Director of the Office of Inspection
and Enforcement imposing a civil penalty on a byproduct material licensee,
where the parties stipulated that the violation occurred and the licensee’s
employee willfully violated licensee’s safety procedures without licensee’s
knowledge. The Judge further grants the licensee’s request for an oppor-
tunity for a hearing to present facts in support of mitigation of the amount
of such penalty. !

ATOMIC ENERGY ACT: CIVIL PENALTIES

The NRC’s authority to impose civil penalties for license violations is
founded upon Section 234 of the Atomic Energy Act, as amended (42
U.S.C. 2282), and the legislative history of that section. In enacting that
section, Congress accepted the Nuclear Regulatory Commission’s view that
effective enforcement of the Act’s safety requirements could be aided by the
assessment and collection of civil penalties for license violations—such
penalties to be measured in part by the gravity of the violation and the at-
titude toward compliance of a licensee’s management—in situations where
the Commission deems license revocation to be unwarranted.

ATOMIC ENERGY ACT: CIVIL PENALTIES

The management of a license must involve itself in all aspects of opera-
tions conducted under the license and must be responsible for instances of
license violations, irrespective of its specific knowledge of a violation; this
conclusion is directed by the legislative history of Section 234 of the Atomic
Energy Act, as amended (42 U.S.C. 2282), and by the Commission’s action
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in Virginia Electric and Power Company (North Anna, Units 1 and 2), CLI-
76-22, 4 NRC 480 (1976).

ORDER AFFIRMING IMPOSITION
OF CIVIL PENALTIES

Pittsburgh-Des Moines Steel Company is a Licensee by virtue of the is-
suance by the Nuclear Regulatory Commission, or its predecessor, the
Atomic Energy Commission, of Byproduct Material License No.
37-02607-02. That license authorizes, among other things (or, inter alia), the
conduct of radiographic activity utilizing an atomic nuclear source form,
but ordinarily shielded in, properly designed equipment. The radiographic
activity is required to be conducted in accordance with Commission regula-
tions and specific provisions of the license. These regulations and license
provisions are complete and understandable and are designed in aid of the
Commission’s legislative mandate to provide for the health and safety of
the public, and the operators of the radiographic equipment.

The Licensee has conducted radiographic operations for many years. Its
operators are carefully selected and trained by special instruction and are
supervised in their performance of radiographic work. Despite this selec-
tion, training and supervision, a radiographer working in a restricted area
(using the nuclear source from the shielded equipment) received a dose of
radioactivity evaluated as a being as high as 3,500 rems to a portion of his
right hand and a whole body dose of 5.38 rems as measured by his film
badge. The Commission’s regulation (10 CFR §20.10(a)) limits radioactivity
dose to the extremity (hands, forearms, or feet) to 18.75 rems per calendar
quarter and further limits whole body doses to 3 rems per calendar quarter
under specified conditions. In addition, the radiographer failed to conduct
a required (by 10 CFR §34.43(b)) physical radiation survey after-each
radiographic exposure during radiographic operations to determine that the
sealed nuclear source had been returned to its shielded position.

The Director of the Office of Inspection and Enforcement issued' an
Order imposing civil penalties of a total of $2,000, with $1,000 being assess-
ed for each of the above violations,? as determined by the Director. In ac-

'The Order imposing civil penalties was issued after the Commiséion—requircd preliminary
procedures had been completed; i.e., of the issuance of a Notice of Proposed Issuance, etc.,
and a response by the Licensee to that Notice.

*The Director also determined that an infraction had occurred of license condition 16, which
requires that the radiographer immediately notify his supervisor of his off-scale dosimeter, and
delayed the notification until midway through the following shift on the next day. The Director
did not assess any civil penalty for this failure of performance, which was considered of less
seriousness than the occurrences which were termed violations. '
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cordance with procedures, the Licensee requested a hearing and the
Regulatory Staff of the Commission (Staff) filed a motion for summary
judgment based upon the admissions made by the Licensee that the viola-
tions occurred. A prehearing conference was convened which considered
the scope of the allegations of violations and the admissions in regard
thereto, and the issue of the need to determine the extent of Licensee
management involvement in the violations. Following the prehearing con-
ference, the Licensee and the Staff developed a stipulation of facts which
presented more detail for consideration of the matters raised at the prehear-
ing conference. In view of the presentation of the stipulation, it is con-
sidered that the Staff does not press for the determination of the conten-
tions herein solely upon the basis of the motion for summary judgment, but
rests its position upon all of the pleadings regarding violations, the admis-
sions, and the more expanded presentation of facts reflected by the stipula-
tion.? The entire record comprising those elements therefore is considered in
this Order. Both the Licensee and the Staff were requested and submitted
proposed forms of order.

The Staff states that the view of the Licensee is that it does not consider
that it has violated the regulations and the license condition because it
believes it was without fault as the incident was not forseeable nor preven-
table by the Licensee by any reasonable action. The Licensee proceeds from
that premise and it argues that the overexposure was caused by the failure of
the radiographer to follow the Licensee’s safety procedures, and not
because the Licensee failed to provide necessary training, supervision, and
equipment. The Licensee’s statement in its proposed form of order is:

The Licensee appealed (the Director’s Order imposing civil penalties) on

the basis that it had performed every control function required by the

license to prevent such an occurrence. (Parentheses added.)

The Licensee asserts that a disposition of the matter without a hearing is not
permitted by Section 234 of the Atomic Energy Act and the Commission’s
regulations and Rules of Practice, especially in view of the Licensee’s asser-
tion of defense that it was without fault,

The issue is thusly stated: granted that the radiographer committed the
violations as alleged, does the Licensee’s management have a responsibility
in the violations that can serve as the basis for the imposition of civil
penalties.

Upon a consideration of the entire record, the allegatlons, the admis-
sions, the stipulation, the briefs of the parties and the proposed forms of

A copy of the stipulation is attached hereto and is accepted into the record for determina-
tion of this Order.
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order, all considered in the light of the legislative history pertaining to Sec-
tion 234 of the Act, and the Court decisions pertdining to civil penalties, it is
concluded that the issue warrants an affirmative determination.

The imposition of the proposed civil penalties is fully supported, not on-
ly by the terms of Section 234, but importantly also, by its legislative
history, and the Commission action in an unrelated case but dealing with
the effect of violations of the Atomic Energy Act.

In a review of the legislative history, it is significant to observe the status
of the Commission’s enforcement authority prior to the enactment of Sec-
tion 234 and the circumstances and purposes to be accomplished that were
considered by the Congress. The objectives to be achieved by the legislation
are factors which aid in its interpretation and application.

The policy, as well as the letter of the law, is a guide to decision.

Markham v. Cabell, 326 U.S. 404 (1945).

Prior to Section 234, the Commission’s authority in reference to viola-
tions was largely directed to revocation or modification of licenses. After
some years of experience under this practice, the Commission recommend-
ed that legislation be enacted which would permit something less than
revocation or modification of licenses, for those offenses not warranting
such a drastic change in licensee’s operations, and yet provide an effective
method for securing compliance with the safety requirements of the Atomic
Energy Act, and the regulations issued thereunder. The Commission view
was that in some situations not requiring revocation, the licensees could be
permitted to continue operations after the assessment and collection of civil
penalties, which would be measured, in part, by the gravity of the violation
and the attitude of the management of the licensees toward compliance. The
Congress accepted the recommendation as an aid to the effective enforce-
ment of safety requirements of the Act.

Civil penalties are not unique to the proceedmgs conducted pursuant to
the Atomic Energy Act. Many agencies of the Federal government, as well
as some departments thereof, have been authorized to impose civil
penalties, with the range of agencies extending from the Interstate Com-
‘merce Commission to one of the more recent units, which is the Occupa-
tional Safety and Health Review Commission. Respectmg this latter agency,
a recent Court decision held:

. we have now come too far down the road to hold that a civil
penalty may not be' assessed to enforce observance of legnslanve
policy . . ‘

Frank Irey, Jr., Inc.v. Occupational Safety and Health Review Comission,
519 Fed (2d) 1200 (1975).

Many Court decisions have upheld the authority of the Congress to pro-
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vide for imposition of civil penalties by the Federal agencies, and the unifor-
mity of decisions in this regard establishes the validity of Section 234.

The Nuclear Regulatory Commission has consistently followed the prac-
tice of dealing promptly with violations of the Atomic Energy Act and the
regulations. The remedies for the violations have varied according to the
seriousness of the incident involved. When revocation or modification of
licenses has not been warranted in its view, the Commission has imposed
civil penalties.

The attitude and modus operandi of the Commission in‘not tolerating
violations have recently been demonstrated in the decision pertaining to
Virginia Electric Power Company (VEPCOQ), which, while it is not related
to radiography, does reflect the necessity for responsibility of licensee
management in instances of violations. Despite entreaties by the VEPCO
management that it had no knowledge of some of the matters considered in
that proceeding, the Commission imposed penalties of a substantial nature.
The Commission emphasized that the purposes sought to be accomplished
by legislation are important elements for consideration in enforcement, and
the determination was made that:

. .. licensees bear an unavoidable and heavy responsibility for helping

insure that nuclear power is utilized safely. . . .

4 NRC 480 at p. 487.

The Commission quoted (at p. 490) with approval language from a Court
decision dealing with the SEC Act (SEC v. Capital Gains Research Bureau,
375 U.S. 180 (1963)):
. . . based on the purposes of the statute that Congress intended ‘‘a
" broad remedial construction of the Act’’ ...

and the Commission concluded:
. . . courts have construed statutory language to effectuate statutory
purpose, an undertaking equally incumbent upon the agency charged
with administering the statute in question.

Id., fn. 9, p. 490.

The legislative history of Section 234 and the Commission’s determina-
tions respecting violations direct the conclusion that the management of a
licensee must involve itself in all aspects of its operations conducted under a
license. If the technical specifications require certain procedures, then those
must be specifically followed. The necessity of safety in operations over-
comes the usual need for a showing of management involvement and
knowledge of the details of all operations. The use of nuclear power carries
with it a continuing and detailed responsibility for all operations. The civil
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penalties here involved reflect the Commission program that performance
under a license involves the entire management as well as the particular
operators undertaking the activity. To paraphrase the Commission deter-
mination in the VEPCO decision for consideration in this proceeding,. the
statement can be as follows:
To assert that management *‘liability (can) attach only if’’ an 1nc1dent is
known and involving a licensee’s management “‘is inconsistent with the
Commission’s obligation to protect the public health and safety. . . .
The less the (licensee) knew, the less its vulnerability to civil proceedings,’’
such as violations of technical specifications ‘“. . . forgiving innocent
mistakes puts a premium on innocence.”’

Id. at p. 486. (Parentheses added.)

Significantly, the Commission cited United States v. Park, 421 U.S. 658,
44 L.Ed. 2d 489 (1975), which considered the Federal Food, Drug and
Cosmetic Act, but the determinations made by that case reflect the trend of
the law. The Supreme Court held that even a criminal conviction under that
statute (and thus it would seem a fortiorari: for civil penalties) may stand
even in the absence of the conventional requirement for awareness by
management of some wrongdoing by subordinate employees. The majority
of the Court stated:

. the liability of managerial officers did not depend on their knowl-
edge of, or personal participation in, the act made criminal by the
statute. . . . holding criminally accountable the persons whose failure to
exercise the authority and supervisory responsibility reposed in them by
the business organization resulted in the violations complained of, has
been confirmed . . . . Respondent testified . . . that he had employed a
system in which he relied upon his subordinates . . . found these subor-
dinates to be ‘“‘dependable’ and had ‘‘great confidence’’ in them .. ..
once violations were unearthed he did everything possible to correct

- them.
U.S. v. Park, infra.

The Commission applied this rule to the corporate responsibility and that
determination is controlling here.

Additionally, Court decisions reflect the increasing use of the civil
penalty procedure to achieve compliance with a variety of government en-
forcement programs. In the recent case of U.S. v. Johnson, 541 Fed (2d)
710 (1976), the Court recited the position of the complaining party:

His (the defendant’s) position is that he attempted in good faith to as-

sure compliance with the FTC order by informing TEC salesmen of the
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order, that any subsequent violations of the order by TEC employes can
only be attributed to the corporation . ...

. .. This duty could not be discharged by Johnson if he simply did
nothing. (He) argues by providing each salesman with a copy of the
FTC order, he acted in good faith . . .

.. . the good faith effort . . . is generally not a defense to an action for
civil penalties . . . .

. . . Act was designed to protect the public. . ..

Where such practices have occurred, liability for civil penalties arises
without a need for any showing that the practices were intentional or
malicious . . . . (Parentheses added.)

In the case of U.S. v. Vitasafe Corporation, 212 Fed. Sup. 397 (1962),
the government moved to strike out the defenses asserted to the imposition
of civil penalties. The Court’s determination was as follows:

The first three (defenses) seek to avoid liability by the claim that the

violations were not intentional, but were the result of clerical errors

made in good faith in processing the voluminous correspondence . . .

. . . sixth, that applicability of these penalties . . . constitutes an uncon-
stitutional delegation of legislative power . . . .

All the defenses should be stricken . . . its claimed good faith have no
bearing on the question of whether it has violated the order . . . . De-
fendant may urge its lack of intent to violate the order in mitigation of
the penalty. It cannot do so, however, as a defense to liability.

. . . defendant’s argument as to the constitutionality of legislative
power was long ago held to be valid. (Parentheses added.)

A further case upholding the imposition of civil penalties included the
provision for a defendant to have an opportunity to present facts by way of
mitigation of the amount of the penalties. The Court ruled in U.S. v. H. M.
Prince Textiles, Inc., 262 Fed. Sup. 383 (1966), as follows:

. . . lack of wilfulness or intention is not a valid defense to an action by

the government to recover civil penaities. All that the government need

prove is that a cease and desist order has in fact been violated, which has
been done in this case. . . . the lack of intention to violate . . . must be

considered in determining the extent of civil penalties to be imposed . . .

several factors should be considered in mitigation of such civil penalties,

viz., the lack of intent on the part of the defendants, their good faith
and due care, their good business record and their cooperation with the
government.
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The Licensee in this proceeding has requested an opportunity to present
facts by way of mitigation. The Staff and the Licensee may confer on a date
for the presentation of such facts and a hearing date will be determined
after consultation with the parties for a convenient time. Some of the fac-
tors to be considered for such mitigation were enumerated in the recent case
of U.S. v. J. B. Williams Co., 498 Fed (2d) 414 (1974) (Friendly, CA-J)
which held that elements of good faith, the injury to the public and ability
to pay were fact questions to be resolved.

The proposed form of order submitted by the Licensee included a sec-
tion containing proposed findings of fact which are accepted, but the con-
clusory portions in such factual proposals are rejected, such as No. §,
stating the Licensee had performed all acts of supervision . . . etc., for the
protection of the health and safety of the radiographers; and No. 12, stating
that the NRC Staff made no suggestion . . . that any specific additional
measure should reasonably have been taken, etc.; likewise, No. 13 is re-
jected about the cooperative effort to develop all conditions necessary to
protect the health and safety. The Licensee’s proposed conclusions of law
and order are rejected as contrary to law.

WHEREFORE, IT IS ORDERED, in accordance with the Atomic
Energy Act, as amended, and the Rules of. Practice of the Nuclear
Regulatory Commission, that the Order of the Commission’s Director of
the Office of Inspection and Enforcement is affirmed in the imposition of
penalties on Pittsburgh-Des Moines Steel Company, Pittsburgh, Penn-
sylvania, in the total amount of $2,000 for violations identified in the Direc-
tor’s Order imposing the penalties.

IT IS FURTHER ORDERED that the Staff Motion for Summary Judg-
ment is granted to the extent shown herein and as based upon the entire
record including the stipulation of facts; but the Motion is rejected to the
extent of a denial of hearing to the Licensee on the issue of mitigation of the
civil penalties imposed.

IT IS FURTHER ORDERED, that the request of Pittsburgh- Des
Moines Steel Company is granted for opportunity for hearing to present
facts in support of its further request in mitigation of the amount of said
penalties. The stipulation of the parties reflects the agreement that each par-
ty has enumerated all the material items believed necessary to determine the
contentions asserted in reference to imposition of the penalties, and thus a
complete evidentiary hearing to consider those stipulated facts need not be
convened. A date for hearing for the limited purpose of considering claims
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for mitigation of the amounts of the penalties will be designated by later
Order.

.FOR THE NUCLEAR -
REGULATORY COMMISSION

Samuel W, Jensch
Administrative Law Judge

Issued:
October 13, 1977
Bethesda, Maryland

[Stipulation of Facts by Parties has been omitted from this publication but

is available in the NRC Public Document Room, 1717 H Street, N.-W,,
Washington, D.C. 20555.]
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Cite as 6 NRC 702 (1977) © ALJ-77-2

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ADMINISTRATIVE LAW JUDGE
Samuel W. Jensch

In the Matter of
ATLANTIC RESEARCH

CORPORATION BML 45-02808-04
5390 Cherokee Avenue :
Alexandria, Virginia 22314 October 28, 1977

The Administrative Law Judge grants the staff’s motion for summary
judgment and affirms the order of the Director of the Office of Inspection
and Enforcement imposing a civil penalty against a byproduct material
licensee for violations of various Commission regulations and license provi-
sions concerning the conduct of radiographic activity. The Judge further
grants the Licensee’s request for an opportunity for hearing to present facts
in support of mitigation of the amount of such penalties.

ATOMIC ENERGY ACT: CIVIL PENALTIES

The NRC’s authority to impose civil penalties for license violations is
founded upon Section 234 of the Atomic Energy Act, as amended (42
U.S.C. 2282), and the legislative history of that section. In enacting that
section, Congress accepted the Nuclear Regulatory Commission’s view that
effective enforcement of the Act’s safety requirements could be aided by the
assessment and collection of civil penalties for license violations—such
penalties to be measured in part by the gravity of the violation and the at-
titude toward compliance of a licensee’s management—in situations where
the Commission deems license revocation to be unwarranted.

ATOMIC ENERGY ACT: CIVIL PENALTIES

The management of a licensee must involve itself in all aspects of opera-
tions conducted under the license and must be responsible for instances of
license violations, irrespective of its specific knowledge of a violation; this
conclusion is directed by the legislative history of Section 234 of the Atomic
Energy Act, as amended (42 U.S.C. 2282), and by the Commission’s action
in Virginia Electric and Power Company (North Anna, Units 1 and 2), CLI-
76-22, 4 NRC 480 (1976).
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ATOMIC ENERGY ACT: CIVIL PENALTIES

In considering civil penalties under Section 234 of the Atomic Energy
Act, 42 U.S.C, 2282, issues such as good faith, injury to the public and
ability to pay have no bearing on the question whether a license violation
has occurred but are relevant in determining whether a proposed penalty
should be mitigated.

ORDER AFFIRMING IMPOSITION
( OF CIVIL PENALTIES

Atlantic Research Corporation is a Licensee by virtue of the issuance by
the Nuclear Regulatory Commission, or its predecessor, the Atomic Energy
Commission, of Byproduct Material License No. 45-02808-04. That license
authorizes the conduct of radiographic activity utilizing an atomic nuclear
source form, but ordinarily shielded in properly designed and operated
equipment. That radiographic activity is required to be conducted in accord-
ance with Commission regulations and specific provisions of the license.
The regulations and license provisions are complete and understandable and
are designed in aid of the Commission’s legislative mandate to provide pro-
tection for the health and safety of the public and the operators of the
radiographic equipment.

On February 14, 1977, the Director of Inspection and Enforcement,
pursuant to Section 234 of the Atomic Energy Act, as amended (42 U.S.C.
2282), and the regulations of the Nuclear Regulatory Commission (10 CFR
§2.205), served upon the Licensee a Notice of Violation, together with a
Notice of Proposed Imposition of Civil Penalties. The Director alleged that
the Licensee was responsible for eight separate items of noncompliance
which were violations of the Commission’s regulations and license condi-
tions. The Director specified the proposed civil penalties for the enumerated
violations.

Permissible procedures were followed by the Licensee by answer to the
aforesaid Notices and a request was made for a hearing. A prehearing con-
ference was held on June 2, 1977, and thereafter an agreement was reached
respecting the pertinent facts. While the Regulatory Staff of the Commis-
sion (Staff) filed a Motion for Summary Disposition, the record for con-
sideration will include all of the facts deemed pertinent for the determina-
tion made.

The following constitutes the statement of material facts as defined by
the parties, viz., the Licensee and the Staff:

1. Employee A, a radiographer, was authorized by Atlantic Research
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Corporation to conduct radiographic operations in the scope of his
employment as a radiographer on December 12, 1976.

2. On December 12, 1976, employee A failed to perform a physical
survey to determine that a 166-curie cobalt-60 exposure device had
been returned to a shielded position after a radiographic operation
at the Pine Ridge Plant of the Licensee.

3. On December 12, 1976, employee A defeated the automatic alarm
system which controlled the warning sound of a horn in the system.

4. Employee A conducted radiographic operations on December 12,
1976, without wearing a film badge or a pocket dosimeter or a
pocket chamber.

5. On December 12, 1976, employee B, a nonradiographer, accom-
panied employee A and entered the restricted area of the Pine
Ridge Plant without being issued a film badge, a pocket chamber or
a pocket dosimeter.

6. On December 12, 1976, employee A received a radiation dose of
approximately 1,250 rems to portions of one hand and approxi-
mately 9.2 rems whole body dose, and employee B received a radia-
tion exposure of approximately 4.4 rems whole body dose.

7. Employee A failed to record his name and the date of radiographic
operations conducted by him on December 12, 1976, in the utiliza-
tion log.

8. Employee A failed to record the final radiation survey when the
source was secured after the last radiographic exposure on Decem-
ber 12, 1976.

Supplementary -presentations expanded upon those basic facts. The
radiography which was undertaken was performed at the cobalt-60
radiographic facility on Sunday, December 12, 1976.

The Staff describes the events as follows:

The radiographer entered the radiographic facility, tested the alarm
system, set up the first shot, then opened the interlocked door to allow
excessive heat to escape. The alarm system horn sounded as designed,
and to alleviate the noise the radiographer turned off the alarm system
at the control panel.

The radiographic exposures continued with the alarm system turned
off. At the end of the fifth (5th) shot, the radiographer inadvertently
failed to crank the source into the shielded position.

Both individuals then reentered the radiographic cell, replaced the
exposed film with a new cassette, set up another shot, and returned to
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the control room for the sixth (6th) and final shot. The total time in the
cell with the unshielded source was about 60 seconds.

A survey meter was apparently taken into the cell between radio-

. graphic exposures but radiographer could not recall observing the meter
reading.

At the beginning of the sixth (6th) shot, the radiographer realized
from the source crank position that the Co-60 source had been un-
shielded during the last entry. He also realized that he and the project
technician were not wearing film badges or any other type of personnel
monitoring device.

The radiographer then notified his supervisor, finished the last ex-
posure, secured the facility and returned to the radiation safety office.

Due to lack of dosimetry during the incident, doses where estimated
using T.L.D. (thermoluminescent dosimeter) measurements. These
measurements showed that radiographer received 1,250 + 15% rem to
the left thumb and 9.2 + 15% rem dose to the whole body (lens of eyes).
The project technician (observer) received a dose to the whole body
(lens of eyes) of 4.4 + 15% rem. The extremity dose to the radiographer
was later substantiated with the development of erythema to the left
thumb and first two fingers, and dry desquamation of the tip of the left
thumb.

The Licensee does not dispute this presentation; in fact, the Licensee
voluntarily reported these matters to the Commission, following which a
formal investigation was made which led to the Notices issued respecting
alleged violations and proposed penalties in the total amount of $8,600.

In the Motion for Summary Disposition, the Staff enumerated the viola-
tions as follows:

Item A of the Notice of Violation is:

Contrary to 10 CFR §20.101(a) of the Commnssnon s regulations, a

radiographer working in a restricted area of the Licensee’s Pine River

Plant on December 12, 1976, received a dose evaluated to be approxi-

mately 1,250 rems to portions of one hand and a dose evaluated to be

approximately 9.2 rems whole body dose.

Contrary to 10 CFR §20.101(a) of the Commission’s regulauons a non-

radiographer visiting in a restricted area of the Licensee’s Pine River

Plant on December 12, 1976, received a dose evaluated to be approxi-

mately 4.4 rems whole body dose.

Item B of the Notice of Violation is:

Contrary to 10 CFR §34.43(b) of the Commission’s regulations, on De-
cember 12, 1976, a required physical radiation survey was not per-
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formed to determine that a 166-curie cobalt-60 source had been returned
to its shielded position after the completion of a radlographlc exposure.

Item C of the Notice of Violation is:

Contrary to condition 16 of the license which incorporates by reference
the procedures dated August 9, 1974, the radiographer who received the
exposure in item A above on December 12, 1976, failed to comply with
procedures 6a, item 3, by turning off the automatic alarm system during
a series of radiographic operations.

Item D of the Notice of Violation is:

Contrary to 10 CFR §34.33(a) of the Commission’s regulations the
radiographer who received the exposure in item A, above, on December
12, 1976, conducted radiographic operations without wearing a film
badge, pocket dosimeter, or pocket chamber,

Item E of the Notice of Violation is:

Contrary to condition 16 of the license which incorporates by reference
the procedures dated August 9, 1974, procedure 6(d) was violated on
December 12, 1976, by permitting a nonradiographer who received the
overexposure in item A above, to be allowed to enter a restricted area
during radiographic operations without having been issued a film badge,
pocket chamber or pocket dosimeter.

Item F of the Notice of Violation is:

Contrary to 10 CFR §34.27 of the Commission’s regulations the radio-
grapher who received the overexposure in item A above, failed to re-
cord his name and date for use of a radiographic exposure device on
December 12, 1976.

Item H of the Notice of Violation is:

Contrary to 10 CFR §34.43(d) of the Commission’s regulations and con-
dition 16 of the license which incorporates by reference Section 9.1.2(c)
of the Operating Procedures, a record of the final radiation survey after
securing the source at the end of the last radiographic exposure was not
recorded on December 12, 1976.

While the Staff, in a Supplemental Statement of Position filed on June
21 referred, in one part, to a license number 45-02808-02, this proceeding
concerns only Byproduct Material License No. 45-02808-04, and the deter-
mination made is solely in reference to the transactions occurring by virtue
of that latter license.

The Licensee was not represented at the hearing by legal counsel but was
represented by its well informed President who stated the issues as he saw
them as:

Was ARC (Atlantic Research Corporation) noncompliant.
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Did ARC demonstrate less than established industry standards of care.
Did ARC engage in punishable practices.
Is the punishment just.

While the Licensee asserts that a negative answer should be applied to
those four items, the established law in reference to civil penalties compels
an affirmative answer to the first and third issues raised by ARC, and
answer that the second issue raises an irrelevant issue, and finally, the
fourth issue is interpreted as a request’ to determine the fairness of the level
or amount of the civil penalties, and for which issue, a further hearing is
needed to enable the Licensee to demonstrate, if it can, its good faith in
endeavoring to comply with the regulations, in aid of a requested mitigation
in amount of the civil penalties.

The development of the imposition of civil penalties has extended over a
fairly lengthy period. The permission given by the Congress by way of
authority to various Federal agencies to impose civil penalties is extended
only after careful scrutiny of the necessity for such authority and a con-
sideration of the circumstances when such civil penalties might be imposed.

The Licensee has earnestly argued that its radiographer violated all the
training and instructions that the Licensee imposed upon its employees. In
addition, the Licensee took corrective action, by suspending the employee,
before the civil penalties were imposed, so in fact, the penalties are not
merely remedial (as argued by the Staff) but are punishments. The argu-
ment is that the Licensee did all it could to prevent the occurrence of events
like the violations here involved. In fact, the Licensee contends that it knew
nothing about these violations until after they had occurred, so there was
not any management involvement in the incidents. The Licensee, in effect,
asks: What more could it have done to insure complete performance in ac-
cordance with the Commission’s regulations and the license conditions.
Part of the answer to these arguments and the question is that the nature of
the activity undertaken with an atomic energy source, the cobalt-60,
presents concerns of health and safety far beyond the usual considerations
in employer-employee relationships. Increasingly, the Congress and the
Courts, in the application of the laws, have accorded special determination
to the national importance for protecting the health and safety. Previous
legal determinations of these relationships do not apply to the developing
arrangements for protection of health and safety. The Nuclear Regulatory
Commission (NRC), as the successor to the Atomic Energy Commission,

‘In the brief filed July 1, 1977, the Licensee asserts that it ‘. . . must be extended an oppor-
tunity to rebut the presumption (of prima facie liability) and demonstrate mitigating cir-
cumstances.”’ (Parentheses added.)
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has established the criteria for the imposition of civil penalties and all
licensees have been informed of this NRC program, to thus involve manage-
ment by its possession of knowledge of civil penalties to be imposed for
violations occurring in the performance of the specified activity with its uni-
que character,

The imposition of the proposed civil penalties is fully supported, not on-
ly by the terms of Section 234, but importantly also, by its legislative
history, and the Commission action in an unrelated case but dealmg with
the effect of violations of the Atomic Energy Act. _

In a review of the legislative history, it is significant to observe the status
of the Commission’s enforcement authority prior to the enactment of Sec-
tion 234 and the circumstances and purposes to be accomplished that were
considered by the Congress. The objectives to be achieved by the legislation
are factors which aid in its interpretation and application.

““The policy, as well as the letter of the law, is a guide to decision.” °
Markham v. Cabell, 326 U.S. 404 (1945).

Prior to Section 234, the Commission’s authority in reference to viola-
tions was largely directed to revocation or modification of licenses. After
some years of experience under this practice, the Commission recommend-
ed that legislation be enacted which would permit something less than
revocation or modification of licenses, for those offenses not warranting
such a drastic change in licensee’s operations, and yet provide an effective
method for securing compliance with the safety requirements of the Atomic
Energy Act, and the regulations issued thereunder. The Commission view
\was that in some situations not requiring revocation, the licensees could be
permitted to continue operations after the assessment and collection of civil
penalties, which would be measured, in part, by the gravity of the violation
and the attitude of the management of the licensees toward compliance. The
Congress accepted that recommmendation as an aid to the effective en-
forcement of safety requirements of the Act.

Civil penalties are not unique to the proceedings conducted pursuant to
the Atomic Energy Act. Many agencies of.the Federal government, as well
some departments thereof, have been authorized to impose civil penalties,
with the range of agencies extending from the Interstate Commerce Com-
mission to one of the more recent units, which is the Occupational Safety
and Health Review Commission. Respecting this latter agency, a recent
Court decision held:

. we have now come too far down the road to hold that a civil penalty
may not be assessed to enforce observance of legislative policy .
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Frank Irey, Jr., Inc. v. Occupational Safety and Health Review Commis-
sion, 519 Fed (2d) 1200 (1975).

Many Court decisions have upheld the authority of the Congress to pro-
vide for imposition of civil penalties by the Federal agencies, and the unifor-
mity of decisions in this regard establishes the validity of Section 234,

The Nuclear Regulatory Commission has consistently followed the prac-
tice of dealing promptly with violations of the Atomic Energy Act and the
regulations. The remedies for the violations have varied according to the
seriousness of the incident involved. When revocation or modification of
licenses has not been warranted in its view, the Commission has imposed
civil penalties. '

The attitude and modus operandi of the Commission in not tolerating
violations have recently been demonstrated in the decision pertaining to
Virginia Electric Power Company (VEPCO), which, while it is not related
to radiography, does reflect the necessity for responsibility of licensee
management in instances of violations. Despite entreaties by the VEPCO
management that it had no knowledge of some of the matters considered in
that proceeding, the Commission imposed penalties of a substantial nature.
The Commission emphasized that the purposes sought to be accomplished
by legislation are important elements for consideration in enforcement, and
the determination was made that:

. . . licensees bear an unavoidable and heavy responsibility for helping

insure that nuclear power is utilized safely . . . .

4 NRC 480, at p. 487.

The Commission quoted (at p. 490) with approval language from a Court
decision dealing with the SEC Act (SEC v. Capital Gains Research Bureau,
375 U.S. 180 (1963)).
. . . based on the purposes of the statute that Congress intended ‘‘a
broad remedial construction of the Act’. ..

and the Commission concluded:
. . . courts have construed statutory language to effectuate statutory
purpose, an undertaking equally incumbent upon the agency charged
with administering the statute in question.

Id., fn. 9, p. 490.

The legislative history of Section 234 and the Commission’s determina-
tions respecting violations direct the conclusion that the management of a
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licensee must involve itself in all aspects of its operations conducted under a
license. If the technical specifications require certain procedures, then those
must be specifically followed. The necessity of safety in operations over-
comes the usual need for a showing of management involvement and
knowledge of the details of all operations. The use of nuclear pawer carries
with it a continuing and detailed responsibility for all operations. The civil
penalties here involved reflect the Commission program that performance
under a license involves the entire management as well as the particular
operators undertaking the activity. To paraphrase the Commission deter-
mination in the VEPCO decision for consideration in this proceeding, the
statement can be as follows:
To assert that management *‘liability (can) attach only if”* an incident is
known and involving a licensee’s management *‘is inconsistent with the
Commission’s obligation to protect the public health and
safety. . . . The less the (licensee) knew, the less its vulnerability to civil
proceedings,”’ such as violations of technical specifications *‘. . . for-
giving innocent mistakes puts a premium on innocence.”’

Id., at p. 486. (Parentheses added.)

Significantly, the Commission cited United States v. Park, 421 U.S. 658,
44 L. Ed. 2d 489 (1975), which considered the Federal Food, Drug and
Cosmetic Act, but the determinations made by that case reflect the trend of
the law. The Supreme Court held that even a criminal conviction under the
. statute (and thus it would seem a fortiorari: for civil penalties) may stand
even in the absence of the conventional requirement for awareness by
management fo some wrongdoing by subordinate employees. The majority
of the Court stated: .
. . . the liability of managerial officers did not depend on their knowl-
edge of, or personal participation in, the act made criminal by the
statute. . . . holding criminally accountable the persons whose failure to
exercise the authority and supervisory responsibility reposed in them by
the business organization resulted in the violations complained of, has
been confirmed . . . . Respondent testified . . . that he had employed a
system in which he relied upon his subordinates . . . found these sub-
ordinates to be ‘‘dependable’’ and had ‘‘great confidence’’ in them . . . .
once violations were unearthed he did everything possible to correct
them.

U.S. v. Park, supra.

The Commission applied this rule to the corporate responsibility and that
determination is controlling here.
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Additionally, Court decisions reflect the increasing use of the civil
penalty procedure to achieve compliance with a variety of government en-
forcement programs. In the recent case of U.S. v. Johnson, 541 Fed (2d)
710 (1976), the Court recited the position of the complaining party:

His (the defendant’s) position is that he attempted in good faith to as-

sure compliance with the FTC order by informing TEC salesmen of the

order, that any subsequent violations of the order by TEC employes can
only be attributed to the corporation . . ..

. . . This duty could not be discharged by Johnson if he simply did
nothing. (He) argues by providing each salesman with a copy of the FTC
order, he acted in good faith . . . .

. . . the good faith effort . . . is generally not a defense to an action for
civil penalties . . . .

. . . Act was designed to protect the public. . ..

Where such practices have occurred, liability for civil penalties arises
without a need for any showing that the practices were intentional or
malicious . . . . (Parentheses added.)

In the case of U.S. v. Vitasafe Corporation, 212 Fed. Sup. 397 (1962),
the government moved to strike out the defenses asserted to the imposi-
tion of civil penalties. The Court’s determination was as follows:

The first three (defenses) seek to avoid liability by the claim that the
violations were not intentional, but were the result of clerical errors
made in good faith in processing the voluminous correspondence . . .

. . . sixth, the applicability of these penalties . . . constitutes an uncon-
stitutional delegation of legislative power . . . .

All the defenses should be stricken . . . its claimed good faith have no
bearing on the question of whether it has violated the order....
Defendant may urge its lack of intent to violate the order in mitigation
of the penalty. It cannot do so, however, as a defense to liability.

. . . defendant’s argument as to the constitutionality of legislative
power was long ago held to be valid. (Parentheses added.)

A further case upholding the imposition of civil penalties included the
provision for a defendant to have an opportunity to present facts by way of
mitigation of the amount of the penalties. The Court ruled in U.S. v. H. M.,
Prince Textiles, Inc., 262 Fed. Sup. 383 (1966), as follows:

. . . lack of wilfulness or intention is not a valid defense to an action by

the government to recover civil penalties. All that the government need

prove is that a cease and desist order has in fact been violated, which has
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been done in this case. . . . the lack of intention to violate . . . must be
considered in determining the extent of civil penalties to be imposed.
. . . several factors should be considered in mitigation of such civil
penalties, viz., the lack of intent on the part of the defendants, their
good faith and due care, their good business record and their coopera-
tion with the government.

The Licensee in this proceeding has, in effect, by its statement of the 4th
issue, requested an opportunity to present facts by way of mitigation. The
Staff and the Licensee may confer on a date .for the presentation of such
facts and a hearing date will be determined after consultation with the par-
ties for a convenient time. Some of the factors to be considered for such
mitigation were enumerated in the recent case of U.S. v, J.B. Williams Co.,
498 Fed (2d) 414 (1974) (Friendly, CA-J), which held that elements of good
faith, the injury to the public and ability to pay were fact questions to be
resolved. . ‘

In considering the claim of good faith in reference to violations caused
by alleged clerical errors, one Court has held:

The way in which defendant carries on its operations, and its claimed

good faith, have no bearing on the question of whether it has violated

the order . . . . Defendant may urge its lack of intent to violate the
order in mitigation of the penalty. It cannot do so, however, as a defense
to liability,

U.S. v. Vitasafe Corporation, supra.

Similarly, a recent case summarized the civil penalty procedures thusly:
The Petitioner also argues that the $600 . . . though labelled a civil
penalty is punitive in nature and an unconstitutional abridgment . . .

Civil penalties are not uncommon in federal law, and Congress here
clearly intended to create a civil sanction.

American Smelting & R Co. v. Occupational Safety and Health Review
Commission, 501 Fed (2d) 504 (1974).

The Licensee in a final presentation indicates its belief that between in-
stances of violations by radiographers and violations that have been cited by
NRC for power reactor operations there has been an inconsistent enforce-
ment of remedies, whether as civil penalties, or otherwise. The details of
each of other violations and the enforcement action taken by NRC involve
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more than encompassed by the issues prescribed by the Commission? for
this proceeding. If the Licensee seeks a hearing on mitigation of the amount
of the civil penalties, the patterns of enforcement action, if known to the
Licensee, may be a factor in good faith compliance with the Commission’s
regulations, but no determination in that regard is made here.

WHEREFORE, IT IS ORDERED, in accordance with the Atomic
Energy Act, as amended, and the Rules of Practice of the Nuclear
Regulatory Commission, that the Order of the Commission’s Director of
the Office of Inspection and Enforcengent is affirmed in the imposition of
penalties on Atlantic Research Corporation, Alexandria, Virginia, in the
total amount of $8,600 for violations identified in the Director’s Order im-
posing the penalties.

IT IS FURTHER ORDERED that the Staff Motion for Summary
Disposition is granted to the extent shown herein and as based upon the en-
tire record including the agreements respecting facts; but the Motion is re-
jected to the extent of a denial of hearing to the Licensee on the issue of
mitigation of the civil penalties imposed.

IT IS FURTHER ORDERED, that the interpreted request of Atlantic
Research Corporation is granted for opportunity for hearing to present
facts in support of its further request in mitigation of the amount of said
penalties. The stipulation of the parties reflects the agreement that each par-
ty has enumerated all the material items believed necessary to determine the
contentions asserted in reference to imposition of the penalties, and thus a
complete evidentiary hearing to consider those stipulated facts need not be
convened. A date for hearing for the limited purpose of considering claims
for mitigation of the amounts of the penalties will be designated by later
Order.

FOR THE NUCLEAR"
REGULATORY COMMISSION

Samuel W. Jensch

Administrative Law Judge
Issued: -~

October 28, 1977
Bethesda, Maryland

¥The issues prescribed by the Commission are:

(a) Whether the Licensee committed violations of the Commission’s regulations and con-
dition of the license designated as Items A, B, C, D, E, F and H, in the Notice of Vio-
lation issued to Licensee; and

(b) Whether the Order Imposing Civil Penalties as it relates to Items A, B, C, D, E, F and
H in the Notice should be sustained.
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Cite as 6 NRC 715 {1977) CLI-77-27

UNITED STATE.S OF AMERICA
NUCLEAR REGULATORY COMMISSION

COMMISSIONERS:
Victor Gilinsky
Richard T. Kennedy
Peter A. Bradford

In the Matter of < Docket Nos. 50-443

, 50-444
PUBLIC SERVICE COMPANY OF :
NEW HAMPSHIRE, et al.

{Seabrook Station, Units 1and 2) November 4, 1977

Upon consideration on the merits of a nontimely motion by an in-
tervenor for a stay of construction pending review of ALAB’s 422 and 423
pursuant to 10 CFR §2.788, the Commission denies relief on the ground
that the movant failed to show irreparable injury.

RULES OF PRACTICE: STAY PENDING APPEAL

An interlocutory stay is an extraordinary equitable remedy, and no
tribunal will be disposed to grant such relief to a party failing to meet the
standards for ordinary equitable relief.

ORDER

NECNP has asked us to stay all construction at Seabrook pending com-
pletion of our review of ALAB’s 422 and 423. That motion is denied.

The Seabrook construction permits were reinstated on the basis of
ALAB-423, 6 NRC 115 (July 26, 1977). Our new certiorari rule provides a
procedure for parties seeking stays of Appeal Board decisions. 10 CFR §
2.788, 42 Fed. Reg. 22128, 22130 (May 2, 1977). The petition was filed more
than 7 days after service of ALAB-423, ¢f. §2.788(a). The fact that NECNP
did not comply with the procedural requirements of that section could
justify denial of its request, see Kansas Gas & Electric Company (Wolf
Creek Generating Station, Unit No. 1), ALAB-412, 5 NRC 1415, 1417
(June 15, 1977).
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However, we have considered the request on its merits.!

NECNP urges that we use the ‘‘equitable balancing’ test found in Coalt-
tion for Safe Power v. AEC, 463 F.2d 954, 956 (D.C. Cir. 1971) instead of
the four-part Virginia Petroleum Jobbers® Ass’n® standard set forth in 10
CFR §2.788(e). An interlocutory stay is an extraordinary equitable remedy,
and no tribunal will be disposed to grant such relief to a party failing to
meet the standards for ordinary equitable relief. The NECNP’s request was
filed only after extended delay.’ NECNP fails to satisfy what the Appeal
Board recently noted is the *‘most crucial’’* factor in ruling on stay re-
quests—the showing of irreparable injury to the movant. When the Appeal
Board stayed construction at Seabrook in January 1977, the site had been
cleared and excavations had begun. NECNP has made no showing that the
recent resumption of construction at Seabrook presents any serious danger
of additional environmental damage to the site. NECNP’s main claim of in-
jury is that continued construction will preclude meaningful review. -
However, our review of ALAB’s 422 and 423 will be completed in the near
future. The limited additional construction that will take place during that
. Commission review will not prejudice and will not tip the overall NEPA
cost-benefit balance for Seabrook. Consequently, neither the Virginia
Petroleum Jobbers’ Ass’n standard nor the Coalition for Safe Power stan-
dard has been met.

For the reasons stated above, it is ORDERED that NECNP’s request for

a stay is denied.
By the Commission

John C. Hoyle

Assistant Secretary of the Commission
Dated at Washington, D.C. S ' :
this 4th day of November 1977.

'In the future we will expect compliance with 10 CFR §2.788 from any party seeking a’stay
from us. )

NECNP secks to excuse its failure to comply with that rule by denoting its request as one ad-
dressed to the Commission’s ‘‘inherent supervisory authority over the conduct of proceedings.”
U.S. ERDA (Clinch River Breeder Reactor Plant), CLI-77-13, 4 NRC 67, 75 (1976), see also
Public Service Company of New Hampshire (Seabrook Station, Units 1 and 2), CLI-77-8, §
NRC 503, 516-517 (1977). Those comments predate our certiorari review system. But more im-
portantly they refer to the Commission’s power in unusual cases to extend its review practices
in the interest of resolution of disputes. It was not designed to permit parties to ignore ap-
plicable rules,

1See Virginia Petroleum Jobbers® Ass’n v. FPC, 259 F.2d 921, 925 (D.C. Cir. 1958).

3]t was filed almost two months after NECNP had requested Commission review of the Ap-
peal Board decision, We note that NECNP’s request says (at 1) that it is made, among other
things, pursuant to 10 CFR §2.788(g). That section calls for *‘prompt application”” for relief.

*Public Service Company of Indiana (Marble Hill Nuclear Generating Stauon. Units 1 and
2), ALAB-437, 6 NRC 632 (October 14, 1977).
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Cite as 6 NRC 717 (1977) CLI-77-28

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

COMMISSIONERS:

Joseph M. Hendrie, Chairman
Victor Gilinsky

Richard T. Kennedy

Peter A. Bradford

In the Matter of ‘ Docket No. 50-389
FLORIDA POWER & LIGHT COMPANY

(St. Lucie Nuclear Power Plant,
Unit No. 2) November 8, 1977

The Commission directs the Office of Inspector and Auditor to in-
vestigate allegations of improper AEC employee behavior.

ORDER

On October 28, 1977, the Atomic Safety and Licensing Appeal Board
entered an order in the above case, noting that the staff had filed with it
allegations that employees of the Atomic Energy Commission (AEC) in
1974 failed to provide the Atomic Safety and Licensing Board with infor-
mation concerning Florida power grid disturbances in the St. Lucie Nuclear
Power Plant licensing proceedings.! The Appeal Board stated: ‘‘Of concern
to us are allegations in [Mr. Pollard’s] letter relating to the reliability of the
offsite power grid serving the St. Lucie nuclear facility, and the implication
that this matter was not properly called to the Licensing Board’s attention.”’

Because the allegations and documents submitted therewith raise the
question whether AEC employees engaged in concealment of information

'By letter dated October 13, 1977, Robert Pollard of the Union of Concerned Scientists in-
formed the Attorney General of ““misconduct’’ and ‘‘abuses’ by AEC/NRC employees. In
that letter, he claimed that while initial AEC investigations indicated that instability on the
Florida power grid (the offsite supply which is the preferred source of energy for a plant’s safe-
ty system) might reach as far north as the St. Lucie site, staff concerns that the investigation
might affect the St. Lucie licensing proceedings apparently caused the scope of the investiga-
tion to be limited to the instability’s effect on more southern plants. The NRC staff filed copies
of this letter, together with other materials, with the Appeal Board.
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which is relevant and material to the licensing process, the Commission has
directed its Office of Inspector and Auditor to conduct a thorough in-
vestigation into the allegations of improper employee behavior. Upon com-
pletion of the investigation, the Inspector and Auditor will report to the
Commission. The results of this investigation will be made public and filed
with the Appeal Board.?

It is so ORDERED.

By the Commission

Samuel J. Chilk
Secretary of the Commission

Dated at Washington, D.C..,
this 8th day of November 1977.

*However, in the event that the investigation reveals poséible criminal violations, the Office

of Inspector and Auditor will consult with the Department of Justice before publicly releasing
any report.
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Cite as 6 NRC 719 (1977) CL1-77-29

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

COMMISSIONERS:

Joseph M. Hendrie, Chairman
Victor Gilinsky

Richard T. Kennedy

Peter A. Bradford

In the Matter of . Docket No. 70-2561
License No. XSNM-1116
TRANSNUCLEAR, INC. (Wargassen)

{On Application to Export Special
Nuclear Material) 4 : November 10, 1977

Upon application to export special nuclear material, the Commission
finds that the proposed license meets all the standards relevant for issuance
under the Atomic Energy Act and the Energy Reorganization Act of 1974
and directs the Assistant Director for Export-Import and International
Safeguards to issue the license. Because delay will adversely affect the con-
duct of U.S. foreign policy, the Commission decides not to hold a public
hearing on the license application.

NUCLEAR REGULATORY COMMISSION: JURISDICITON

Consideration of health and safety effects in foreign countries resulting
from export licensing is outside the jurisdiction of the Commission. Edlow
International, CLI-76-6, 3 NRC 563, 577 (1976).

MEMORANDUM AND ORDER

On May 20, 1977, a timely petition was filed with the Nuclear
Regulatory Commission by the Natural Resources Defense Council
(NRDC) for leave to intervene and for a hearing on an application for ex- -
port of special nuclear material (519.182 kgs U?** contained in 18,981.415
kgs U, enriched to a maximum of 3.00 percent) for use as fuel at the
Witrgassen Nuclear Power Station, Federal Republic of Germany (FRG).
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NRDC has also filed intervention petitions challenging nine other exports of
low-enriched uranium to European Atomic Energy Community
(EURATOM) nations.! The Commission on October 4, 1977, denied
NRDC leave to intervene on these ten applications because NRDC had
failed to establish the prerequisite interest in the proceeding required by Sec-
tion 189 of the Atomic Energy Act of 1954, as amended, 42 U.S.C. 2239.?
The Commission deferred its decision whether to hold a public hearing until
Congress either enacted pending nuclear non-proliferation legislation or un-
til it recessed without adopting such legislation.® See Ten Applications for
Low-Enriched Uranium Exports to EURATOM Member Nations, CLI1-77-
24, 6 NRC 525 (October 4, 1977).

In that opinion the Commission stated that it would continue to process
applications subject to the intervention petitions if present statutory li-
censing requirements under the Atomic Energy Act could be met and if
urgent need for the material could be demonstrated. Id. at 534.

The Commission has received expressions of .urgent need for the
material covered by license application XSNM-1116 from EURATOM. On
September 8, 1977, Fernand Spaak, Head of Delegation of the Commission
of the European Communities in a letter to NRC Chairman Hendrie stated:

Given the 6 to 7 month lead time for conversion and fuel fabrica-

tion . . . the Wiirgassen reactor, which is integrated in important

electrical grids in West Germany, would have to be shut down in June

1978 if shipment . . . takes place after November 15, 1977.

Under the total circumstances of this case, we believe that Commission ac-
tion on this application is warranted at this time.

In Westinghouse Electric Company (ASCO II), CLI-76-9, 3 NRC 739
(1976) and Edlow International Company, CLI1-77-20, § NRC 1358 (1977),
we made reference to the three factors the Commission must consider under
the Atomic Energy Act before acting upon export license applications,
namely: (1) whether the export would take place within the scope of an ap-
plicable agreement for cooperation; (2) whether the export would be in-
imical to the health and safety of the United States’ public; and (3) whether

'The EURATOM member countries include: Belgium, Denmark, Federal Republic of Ger-
many, France, Ireland, Italy, Luxembourg, Netherlands, and the United Kingdom.

3For a complete discussion of issues concerning the standing of domestic interest groups to
intervene in NRC export licensing proceedings, see Edlow International Company, CLI-76-6,
3 NRC 563 (1976), sub judice in NRDC v. NRC, No. 76-1525 (D.C. Cir., filed June 11, 1976).

3Congress is presently addressing issues raised by NRDC and this proliferation legislation
has been passed by the House of Representatives 411-0 and has been reported out of committee
in the Senate, See 123 Cong. Rec. H. 10286 (September 28, 1977) and S. Rep. No. 95-467, 95th
Cong., Ist Sess. (1977).
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the export would be-inimical to the common defense and security of the
United States. The following discussion will address each of these factors.

1. Agreement for Cooperation

The proposed export would take place under the terms and conditions of
the Additional Agreement for Cooperation between the United States and
EURATOM, as amended, signed at Washington, D.C. and New York,
June 1, 1960 (T.1.A.S. 4650). This agreement entered into force on July 25,
1960, and remains in force until 1996. A letter to Vance H. Hudgins, Assis-
tant Director for Politico-Military Security Affairs, Division of Interna-
tional Security Affairs, ERDA, from Fernand Spaak, Head of the Delega-
tion of the Commission of the European Communities dated April 25,
1977, confirms that the special nuclear material to be exported under
XSNM-1116 would fall wnhm the ambit of the Additional Agreement for
Cooperation.

2. Health and Safety

The Commission does not foresee circumstances in which the export of
the low-enriched uranium covered by this license application and intended
for use as fuel in a light-water power reactor is likely to create a significant
health or safety risk to the United States population. Further, the Commis-
sion explained in Edlow International, CLI1-77-6, 3 NRC 563, 577 (1976), it
takes the view that consideration of health and safety effects in foreign
countries resulting from export licensing is outside the jurisdiction of the
Commission.

3. Common Defense and Security

In determining whether a particular export may be inimical to the com-
mon defense or security of the United States, the Commission’s approach
has been to analyze the license application in light of factors which are mir-
rored in eight broad questions we routinely pose to the Executive Branch.
These questions, which are set forth in Westinghouse Electric (ASCO 11),
supra, Babcock and Wilcox, CLI1-77-18, 5 NRC 1332 (1977), and Edlow In-
ternational, supra, and will not be reiterated here, were developed to give
greater definition to our common defense and security inquiry. We shall
review these factors as they apply in the instant matter.

The special nulcear material covered by XSNM-1116 will be used to
fabricate fuel assemblies to be used in fueling nuclear power reactors at the
Wiirgassen facility. This type of civilian use of nuclear energy to generate
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electric power is not in itself inimical to the common defense and security of
the United States. Inimicality must arise, if at all, from other circumstances
surrounding the export.

With the exception of France (a nuclear weapons state), all EURATOM
member states are party to the Treaty on the Non-Proliferation of Nuclear
Weapons (NPT), done at Washington, London and Moscow on July 1,
1968, 21 U.S.T. 483, T.I.A.S. 6839. Pursuant to the NPT, these nations
entered into a safeguards agreement with the IAEA on April 5, 1973. On
February 17, 1977, the Commission of the European Communities notified
the IAEA that all of the necessary steps had been taken for the
IAEA/EURATOM Safeguards Verification Agreement to come into force,
including adaptation of the EURATOM materials accounting system to be
consistent with that of the IAEA. Currently, EURATOM and the IAEA are
negotiating the Subsidiary Arrangement and Facility Attachments which
are necessary to bring IAEA verification of EURATOM safeguards into
practical effect. Pending the completion of these negotiations, the IAEA
has the right to apply the procedures of the EURATOM-IAEA Safeguards
Verification Agreement even though the Subsidiary Arrangements have not
entered into force.

Until these Subsidiary Arrangements come into force, the EURATOM
safeguards system will be applied to this material. In the past the applica-
tion of these safeguards has provided the Commission with an adequate
basis for approving exports to the EURATOM countries. We are not reex-
amining that conclusion at this time.

The Federal Republic of Germany by ratifying the NPT, has forsworn
the development of nuclear explosive devices for any purpose and is
precluded from assisting other nonnuclear weapons states to develop such
devices. This is a most important factor in our decision. ~

NRDC also contends that this export is inimical to the common defense
and security because EURATOM countries may retransfer or reprocess
U.S.-supplied material within the European Community without prior
United States approval. NRDC notes that reprocessing facilities have been
or are being constructed in France and the United Kingdom and that these
facilities are currently accepting orders for and shipments of spent fuel for
reprocessing. NRDC contends that commercial reprocessing anywhere may
lead to weapons proliferation and is therefore a threat to U.S. national
security. NRDC argues that before the Commission can determine that ex-
ports to EURATOM countries are not inimical to the common defense and
security, it must condition each license to require a prior U.S. approval
right for any retransfer or reprocessing of the exported fuel.

The issue whether the U.S. government should seek to acquire approval
rights over reprocessing or retransfer of U.S.-supplied material within the
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EURATOM community is presently being addressed by the Congress in
pending non-proliferation legislation.* The Commission believes that it
would be inappropriate to withhold urgently needed low-enriched uranium
to a close U.S. ally and signatory of the NPT during a time when Congress
is actively considering the precise issue whether and to what extent nuclear
commerce between the U.S, and EURATOM can continue, and what condi-
tions should be applied to that commerce. We have determined that in these
particular circumstances export of a limited quantity of LEU without a
prior U.S. approval right is not inimical to the common defense and securi-
ty of the United States.

In making this determination, the Commission recognizes that this is the
central issue raised in NRDC’s challenge to each of the ten EURATOM ap-
plications. By its action today, the Commission does not prejudge the
results of its examination of these nine additional license applications. It
will continue to closely monitor this matter and will reexamine this issue in
light of the status of the pending non-proliferation legislation when action
upon those applications is taken.

Finally, we would note that the decision to issue XSNM-1116 is based in
part upon the State Department view that failure to approve this urgently
needed fuel export at this time would have an adverse foreign policy im-
pact.® This foreign policy impact is a factor which the Commission may
properly consider in exercising its discretion not to order further public pro-
ceedings on this application.

Because of the need to act expeditiously in order to avoid this adverse
foreign policy impact, the Commission has decided not to hold a public
hearing at this juncture on the issues raised by this application. However,
we reiterate the holding in our October 4 opinion that the question of
whether and to what extent further public participation will be sought on
any of the nine remaining applications for exports of low-enriched uranium
to EURATOM will be fully addressed at a later date.

“In H.R. 8638 which‘passed the House on September 28, 1977, Sections 504(a)(4) and (a)(5)
would specifically require a prior U.S. approval right for reprocessing and retransfers of U.S.-
supplied material. Section 305 of S. 897, as reported out of Committee contains a similar pro-
vision. However, both of these bills provide an 18-month exemption from these licensing
criteria for United States exports to EURATOM during which time the United States govern-
ment is mandated to seek to negotiate reprocessing and retransfer controls in a new agreement
for cooperation with EURATOM. See Section 304(a) of S. 897 and Section 504(a) of H.R.
8638.

The Department of State, on behalf of the Executive Branch, has also informed the Com-
mission that XSNM-1116 should be issued even though the United States does not currently
possess the right to approve retransfers and reprocessing of U.S.-supplied material within the
EURATOM community.

SThe State Department’s views are contained in a letter from Louis V. Nosenzo, Deputy
Assistant Secretary, to James R. Shea, Director, Office of International Programs, NRC.
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FINDING AND ORDER

For the reasons set forth above, we find that License No. XSNM-1116
meets all the standards relevant for issuance under the Atomic Energy Act
and the Energy Reorganization Act of 1974, and hereby direct the Assistant
Director for Export-Import and. International Safeguards to issue
XSNM-1116 to Transnuclear, Inc.

It is so ORDERED.

By the Commission

Samuel J. Chilk
Secretary of the Commission

Dated ét Washington, D.C.,
this 10th day of November 1977.
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Cite as 6 NRC 725 (1977) ALAB-441

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING APPEAL PANEL

Alan S. Rosenthal, Chairman

In the Matter of BML No. 37-02607-02
-PITTSBURGH-DES MOINES
STEEL COMPANY
Grand Avenue, Neville Island
Pittsburgh, Pennsylvania 156225 November 1, 1977

Licensee’s appeal from decision of Administrative Law Judge finding
liability for a proposed civil penalty but granting the licensee’s request for a
hearing on mitigation of the amount of the penalty dismissed as premature.

Mr. Leon G. Krasinski and Ms. Nancy Jane Palmer,
Pittsburgh, Pennsylvania, for the licensee, Pittsburgh-
Des Moines Steel Company

MEMORANDUM AND ORDER

The Pittsburgh-Des Moines Steel Company (licensee) possesses a
byproduct material license which authorizes it to perform industrial
radiography under conditions specified therein. On January 5, 1977, acting
pursuant to Section 234 of the Atomic Energy Act' and 10 CFR 2.205, the
Director of Inspection and Enforcement (Director) served on the licensee a
notice of an intent to impose civil penalties by reason of certain asserted
violations of the license conditions and Commission regulations. Following
receipt of the licensee’s answer, the Director issued an order on February
25, 1977, imposing civil penalties in the total amount of $2,000 ($1,000 on
each of two found violations). The licensee exercised its right under 10 CFR
2.205(d) to request a hearing. On March 31, 1977, the Commission issued
a notice of hearing. 42 Fed. Reg. 18459 (April 7, 1977). The Commission’s
Administrative Law Judge was designated to conduct the hearing. Review
authority was delegated to an Appeal Board.

'42 U.S.C. 2282.
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On October 13, 1977, the Administrative Law Judge entered an order in
which he, inter alia, (1) affirmed the Director’s imposition of civil penalties
upon the licensee *‘in the total amount of $2,000 for violations identified in
the Director’s Order imposing the penalties’’; but (2) granted the licensee’s
request *‘for opportunity for hearing to present facts in support of its fur-
ther request in mitigation of the amount of said penalties.”” ALJ-77-1, 6
NRC 693, 700. The order indicated that a date for a hearing on mitigation
would be later established.

The licensee seeks to appeal under 10 CFR 2.762. The appeal must be
dismissed as premature. In view of the fact that the amount of the penalties
has not as yet been finally determined, the proceeding remains in an in-
terlocutory posture. Thus, an appeal at this time is plainly foreclosed by the
provision in 10 CFR 2.730(f) to the effect that ‘“[n]o interlocutory appeal
may be taken to the Commission from a ruling of the presiding officer.”
Section 2.730(f) is a rule of general applicability, governing in civil penalty
proceedings to the same extent as it does in licensing proceedings. 10 CFR
2.700. And it is equally clear that the term ‘‘Commission’’ as used therein

embraces an appeal board to which the Commission has delegated its ap-
]'Jellate‘review authority. 10 CFR 2.4(¢e); Puerto Rico Water Resources
Authority (North Coast Nuclear Plant, Unit 1), ALAB-313, 3 NRC 94, 96
(1976). : ‘

The licensee maintains that review now of the order below would pro-
mote “‘judicial efficiency for the reason that reversal of the [order] would be
dispositive of the entire case.’’ Additionally, it is asserted that ‘“novel ques-
tions of law of general public interest are presented.” Considerations of
that nature do not, of course, defeat the applicability of Section 2.730(f).
Nor, in the absence of truly exceptional circumstances, would they warrant
the exercise of appeal board discretion under 10 CFR 2.718(i) to bring up
an interlocutory ruling for immediate review by way of directed certifica-
tion. See Public Service Company of New Hampshire (Seabrook Station,
Units 1 and 2), ALAB-271, 1 NRC 478 (1975). Here, no such circumstances
are either asserted or apparent. There is no cause to believe that the addi-
tional hearing on mitigation will involve a large expenditure of time or
resources. Nor does it appear that the questions presented to and decided by
the Administrative Law Judge are such that the public interest demands
their definitive resolution without further delay. To the contrary, it seems
quite clear that the more appropriate course is to consider those questions in
the context of the ultimate determination on the amount of the penalty.?

*In Virginia Electric and Power Co. (North Anna Power Station, Units l. ar;d 2), ALAB-324,
3 NRC 347 (1976), affirmed in part and reversed in part, CLI-76-22, 4 NRC 480 (1976), the
Licensing Board first determined the question of the Licensee’s liability for civil penalties and

(Continued on next page)
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Appeal dismissed as premature.

FOR THE ATOMIC SAFETY AND
LICENSING APPEAL PANEL CHAIRMAN .

Margaret E. Du Flo
Secretary to the Appeal Panel

This action was taken by the Appeal Panel Chairman under the authority of
10 CFR 2.787(b).

(Continued from previous page) .

then, following a second hearing, established the amount of the penalties. See LBP-75-54, 2
NRC 498, 503. The appeals from the Board’s rulings on both scores were not prosecuted until
after final action had been taken below. This enabled the reviewing authority to consider at one
time both the question of liability and the appropriateness of the penalties assessed and, with
respect to one found violation, the amount of the penalty was reduced by 50%. See ALAB-
324, supra, 3 NRC at 390. In the present case, were the Administrative Law Judge’s determina-
tion of liability to be reviewed now and affirmed, we might well be later confronted with a sec-
ond appeal addressed to the quantum of the penalties finally assessed. Such bifurcated ap-
pellate consideration of the issues in the proceeding would scarcely serve the ends of *‘judicial
efficiency.”’ -

727



Cite as 6 NRC 728 (1977) ALAB-442

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING APPEAL BOARD

Alan S. Rosenthal, Chairman
Dr. John H. Buck
Michael C. Farrar

In the Matter of : Docket Nos. 50-443
50-444
PUBLIC SERVICE COMPANY OF
NEW HAMPSHIRE, et al.

{Seabrook Station, Units 1 and 2) November 2, 1977 -

Upon consideration of memoranda submitted pursuant to an unpub-
lished order of August 19, 1977, the Appeal Board terminates its jurisdic-
tion over steam generator tube integrity issues which it had retained in Part
IX of ALAB-422, 6 NRC 33 (1977), pending the outcome of then-ongoing
examination on those-issues in Northern States Power Co. (Prairie Island
Nuclear Generating Plant, Units 1 and 2), ALAB-427, 6 NRC 212 (1977),
supplementing ALAB-343, 4 NRC 169 (1976).

TECHNICAL ISSUES DISCUSSED: Steam generator tube integrity.

Messrs. John A. Ritsher, Thomas G. Dignan, Jr., and
R.K. Gad lll, Boston, Massachusetts, for the applicants
Public Service Company of New Hampshire, ef al.

Ms. -Marcia E. Mulkey for the Nuclear Regulatory Com-
mission staff.

MEMORANDUM AND ORDER

In Part IX of ALAB-422, 6 NRC 33, 104-05 (1977), we raised sua sponte
the issue of the steam generator tube integrity. We there announced that
jurisdiction over that issue would be retained pending the outcome of our
then-ongoing examination of the same issue in another proceeding likewise
involving a pressurized water reactor facility with steam generators of
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Westinghouse manufacture and design.' On August 15, 1977, we issued a
memorandum in that proceeding which supplemented a prior decision on
the ‘steam generator tube integrity matter. Northern States Power Co.
(Prairie Island Nuclear Generating Plant, Units 1 and 2), ALAB-427, 6
NRC 212, supplementing ALAB-343, 4 NRC 169 (1976). ALAB-427 dealt
explicitly with the so-called “‘denting’’ phenomenon which, as noted in
ALAB-422, has been encountered in varying degrees in several pressurized
water reactor facilities and which affects tube integrity. Discussed therein
were, inter alia, the apparent causes of denting and some of the design and
construction features which might serve to reduce the likelihood of the oc-
curence of this phenomenon.

Thereafter, on August 19, we entered a further (unpublished) order in the
instant proceeding in which we called upon the applicants to apprise us of
the present status of their decisions and actions on the various aspects of
steam generator design and construction which we had determined in the
two Prairie Island decisions to have a possible bearing upon the various
problems associated with maintaining tube integrity. In this connection, we
noted that, although the Seabrook facility presumably would employ from
the inception of its operation the all-volatile (AVT) method for chemically
treating the water in the secondary system, the existing record shed no light
upon such matters as (1) the nature of the materials in, and flow
characteristics of, the secondary system; (2) the precise design of the tube
support plates and other essential features of the steam generators; (3) the
condenser design features aimed at a reduction of condenser leakage; and
(4) whether condensate demineralizers are contemplated.

We now have in hand both the applicants’ memorandum submitted in
compliance with our order and the responsive memorandum of the NRC
staff. Although invited to do so, none of the other parties to the proceeding
likewise elected to file a response.

Appended to the applicants’ memorandum was the affidavit of their
project manager for the Seabrook facility, John D. Haseltine. Rather than
endeavor to summarize its content, we are setting forth the full text of the
affidavit (together with the attachments to it) as an appendix to this opin-
ion. It suffices here to note that we have analyzed the proposed steam
generator and condenser design modifications within the framework of the
general conclusions reached in ALAB-343 and ALAB-427 pertaining to the
causative mechanisms of tube corrosion and denting. On the basis of that
analysis, we are satisfied both (1) that the applicants are taking positive
measures to deal with the problem of maintaining steam generator tube in-

'Although the Commission has elected to review certain portions of ALAB422, Part IX is not
among them.
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tegrity; and (2) that these measures are appropriate ones given the present
understanding of the nature and root of the problem.

A few additional observations are warranted. Understandably, the subject
at hand remains under intensive study by the vendors and, presumably, by the
NRC staff as well, It is reasonable to suppose that the fruits of this continuing
exploration will be additional enlightenment regarding the causes of corrosion
and denting, and the steps that can be taken to obviate those threats to tube in-
tegrity. In its responsive memorandum, the staff advised us that, although it
agreed that the design modifications proposed for the Seabrook facility *‘are
likely to improve the integrity of the steam generator systems,’’ nonetheless it
would conduct a “[fJurther assessment of the detailed design . . . as part of its
final safety review prior to issuance of any [Seabrook] operating license.”’*
Needless to say, however, once steam generators have been manufactured and
installed, significant alterations are difficult to perform and, in all events, in-
volve a very substantial expense. Thus, there is every reason why the staff
should keep a close eye on evolving developments in the ongoing research pro-
gram and to give effect to any important disclosures at the earliest possible
date. This is so with regard to'nop only Seabrook but, as well, all of the other
pressurized water reactors in possession of construction permits.

In accordance with the foregoing, the jurisdiction retained in Part IX of
ALAB-422 over the steam generator tube issue is hereby terminated.’

It is so ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING APPEAL BOARD

Mérgaret E. Du Flo
Secretary to the Appeal Board

!Empbhasis supplied.

*This Board retains before it the exceptions which were filed by the New England Coalition on
Nuclear Pollution (Coalition) and the Commonwealth of Massachusetts to the supplemental initial
decision rendered by the Licensing Board on July 7, 1977. LBP-77-43, 6 NRC 134. That decision
was addressed to the question whether there are alternate sites in southern New England which are
clearly superior to the Seabrook site employing a once-through cooling system, a question which the
Commission had instructed the Licensing Board to consider. See CLI-77-8, 5 NRC 503, 53641
(1977). By unpublished order of July 27, 1977, we granted the joint motion of the Coalition and
Massachusetts to defer the briefing of their exceptions pending the still awaited decision below on a
yet additional matter: the comparison between the Seabrook site with closed-cycle cooling and alter-
nate sites located in both southern and northern New England. This inquiry had been directed in
ALAB-366, 5 NRC 39, 73 (1977), affirmed with modifications, CLI-77-8, supra.

{Continued on next page)
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APPENDIX
AFFIDAVIT OF JOHN D. HASELTINE

JOHN D. HASELTINE, being on oath, deposes and says as follows:

1. I am the Project Manager of the Seabrook Project for Yankee Atomic
Electric Company. My professional qualifications appear in the record of
this proceeding in various places. E.g. App. Direct No. 22, post Tr. 10546 at
5-7.

Steam Generator Design

2. Seabrook’s steam generators are being modified to incorporate im-
proved design features to mitigate the steam generator tube denting and cor-
rosion problems experienced at many PWR’s during the last several years.
The modified steam generators for Seabrook will essentially be
Westinghouse’s Model F. The major differences between Model F and the
former Westinghouse Model D4 are that the Model F has a feedring rather
than a preheater, heat treated Inconel 600 tubes and a markedly different
tube support plate design. The Model F design is incorporated into the ap-
plication for the Sun Desert Station by San Diego Gas and Electric.

3. The Model F, as shown in the attached Figure 1, consists of two in-
tegral sections: an evaporator section and a steam drum section. The
evaporator section consists of a U-tube heat exchanger while the steam
drum section houses moisture-separating equipment. The steam drum sec-
tion is located in the upper part of the steam generator.

4. High pressure and temperature reactor coolant flows into the channel
head, through the Inconel U-tubes, and back to the channel head. A parti-
tion plate divides the channel head into inlet and outlet sections. The
U-tubes are welded to the tube plate to ensure zero leakage across the tube
to tube sheet joint. The tubes are supported at intervals by horizontal sup-
port plates.

(Continued Jrom previous page)

1t is true that, in his June 17, 1977, decision, the Administrator of the Environmental Protection
Agency explicitly approved the use of a once-through cooling system at the Seabrook site. See
ALAB-423, 6 NRC 115, 116 (1977). But that decision is now under attack in the Court of Appeals
for the First Circuit and may possibly be overturned. For this reason, our unpublished memoran-
dum and order of July 15, 1977, called upon the Licensing Board to *‘render its findings and conclu-
sions pertaining to [the closed-cycle cooling] comparison at as early a date as is practicable.’”” The ex-
tended absence due to illness of one of its members undoubtedly impeded the completion of the
Board’s task in this regard. There would appear to be no present obstacle, however, to a prompt
decision and the Board should give its issuance the highest priority.
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5. Feedwater enters the steam generator through a nozzle located on the
upper shell and is distributed by a feedring into the ‘*‘downcomer’’ annulus
formed by the tube wrapper and steam generator shell. The feedwater mixes
with the recirculation flow and enters the tube bundle near the tube sheet.
Boiling occurs as the flow rises in the tube bundle.

6. A set of centrifugal moisture-separators, located above the tube bun-
dle, removes most of the entrained water from the steam. Steam dryers are
then employed to increase the steam quality.to a minimum of 99.75 percent
(0.25 percent moisture). The steam outlet nozzle contains an integral steam
flow restrictor to limit steam flow in the event of a main steam line break,

7. All pressure boundaries, with the exception of the Inconel tubes, are
made of carbon or low alloy steel. All surfaces in contact with reactor
coolant are made of, or clad with, stainless steel or Inconel.

8. Based on the record to date, it would probably be most informative to
compare the specific design features of the Seabrook Model F steam
generators with the Prairie Island Model 51 steam generators. A summary
of the important design parameters of each type is presented in Table 1. The
following is a more detailed explanation of specific parameters.

a. Tube support plate—The Model F has seven tube support plates.
Each plate contains quatrefoil holes, Figure 2, for tube supports. The
quatrefoil design permits the secondary water-steam mixture to flow
along the tube surface through an increased flow area, thereby in-
creasing total flow and permitting higher circulation ratios. In con-
trast, the Model 51 steam generators use drilled holes, Figure 3,
which have a very limited opening or interface between the tube and
tube support plate. The majority of flow in the Model 51 is through the
circulation holes and very little flows through the interface. Tube
denting has occurred in some steam generators when corrosion prod-
ucts have built up in the interface area to an extent that it closes the
gap between the tube and tube support plate causing the tube support
plate to crimp or dent the tube. The quatrefoil support plate has no
circulation holes and all the flow is directed into the interface. This
flow pattern results in a continuous flushing and scouring action in
the interface region which should prevent any buildup of corrosion
products. The quatrefoil tube support plate is made of ferritic stain-
less steel (type 405) while the drilled support plates are carbon steel.
Extensive testing under various steam generator environments has
shown that ferritic stainless steel has significantly better corrosion
performance than carbon steel, Thus, by changing the support plate
to a quatrefoil design and by changing material to a ferritic stain-
less steel, the Seabrook steam generators should provide a greater
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margin against the corrosion and denting problems being experi-
enced with present-day steam generators.

. Tubing—The Model F and Model 51 steam generators have Inconel
600 tubes. However, the Model F utilizes a process of thermally
treating the Inconel at intermediate temperatures which was not
available when the Prairie Island steam generators were manufac-
tured. The process has substantially improved the corrosion and
stress properties of the Inconel. The new heat treating process along
with an improved steam generator tube manufacturing and as-
sembly operations has also resulted in reducing the residual stresses
in the tubes. With the combined improvement in corrosion per-
formance and reduced residual stress, the tubes should provide a
significant margin in resistance to stress corrosion cracking during
operation. ”

. Flow distribution—The Model F steam generator has incorporated
into its design the improvements developed through experience at
other Westinghouse operating steam generators. The feedwater dis-
tribution ring preferentially distributes flow to the hot leg portion of
the tube bundle. Circulation ratios have been maximized by omitting
the downcomer flow resistance plates (between shell and wrapper).
The tube lane above the tube sheet has been blocked at the periphery
forcing the recirculation flow to pass through the tube bundle. The
flow has been redistributed above the tube sheet reducing the sludge
accumulation (low velocity) regions. The blow-down pipe has been
strategically placed and ported to draw flow preferentially from the
sludge accumulation regions. The flow slots in the tube support plate
at the top of the bundle have been eliminated in the Model F design.
. Mechanical—As an aid in secondary side access for inspection and
maintenance, additional 6-inch access handholes located at 90-degree
intervals around the shell at the top of the tube sheet have been incor-
porated into the Model F design.

Condenser Design

9. The Seabrook condensers are two-pass, single-pressure, horizontal

designs consisting of three shells per unit and are manufactured by Foster
Wheeler. The important design features associated with condenser integrity
are tube material selection, tube quality control testing and tube installa-
tion. For Seabrook a number of materials were investigated; among them
were Admirality, 90/10 Copper/Nickel, 70/30 Copper/Nickel, Aluminum
Bronze and Titanium. The investigation considered the tube failure rates in
operating saltwater power plants, the costs and the corrosion and erosion
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properties of each type of material. The results showed that Titanium had
far greater corrosion and erosion properties than the other materials and
while there is only limited actual experience with Titanium condensers, those
installations that were tubed with Titanium and those installations that were
retubed with Titanium after significant failures with other tube materials
have shown a very favorable tube failure rate. Titanium has an evaluated
_economic penalty of 25 percent over the next best evaluated material 90/10
Copper/Nickel. However, this apparent first cost penalty must be weighed
against the shutdown costs associated with plugging tubes. Because of the
significant costs associated with unscheduled shutdowns or load reductions
at Seabrook, the costs are easily compensated for, even if the failure rates of
Titanium are only slightly less than Copper Nickel. If the failure rate turns
out to be significantly less as we believe it will, then the economic penalty
would disappear and Titanium would become superior to other materials
even on economic grounds. Therefore, the tube material selected was
Titanium, Ti-50A, conforming to ‘the requirements of ASTM B 338-73
Grade 2.

10. After selecting the tube material, a rigorous testing program was im-

posed on the manufacturer. The testing consists of the following:

a. Eddy current testing performed in accordance with ASTM E-426
on 100 percent of the tubes. The acceptance criteria is based upon a
notch of less than 0.004 inch or 12-1/2 percent of wall depth which-
ever is greater.

b. Ultrasonic testing performed in accordance with ASTM E-213 on 10
percent of the tubes in each lot. The acceptance criteria is based upon
a longitudinal notch of less than 10 percent of the nominal tube wall
thickness. If one or more of the tubes is rejected, the remaining tubes
in that lot will be tested.

c. Pneumatic testing with 100 psi internal air pressure of all tubes under
water. The acceptance criteria is no visible leakage.

11. In addition to the tube testing done by the tube manufacturer, Foster
Wheeler performed a number of tube to tube sheet pull tests. The results
showed that an improvement (approximately 44 percent) in the tube to tube
sheet joint could be realized by grooving the tube sheet. The calculated pull
load improsed on the tube to tube sheet joint is 1,200 1bs. and the testing has
shown an actual pull load of 3,460 1bs. for a grooved tube sheet. Thus, there
is considerable margin built into the tube to tube sheet joint.

Secondary System Materials

12. The condenser and steam generator materials are described under
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their detailed descriptions. The remaining secondary materials are as
follows:
Feedwater Heaters

Material 304SS
Moisture Separator
Material 90/10 Cu/Ni
Piping, Valves, Pumps
Material Carbon steel
Plant Operation

13. It is Yankee Atomic Electric Company’s philosophy that how a plant
is operated is equally as important to steam generator integrity as the design
features incorporated into its components. Seabrook Station will be
operated using the same philosophy as Yankee Atomic has used at Maine
Yankee. The philosophy basically involves using all-volatile chemical treat-
ment of the secondary side and detecting and repairing condenser leaks as
soon as possible. At Maine Yankee, leaks of 0.001 gpm can be detected and
leaks of 0.01 gpm can be located and plugged. Seabrook Station will be
designed to detect leaks of the same order of magnitude and will be able to
maintain approximately 90 percent power while plugging tubes if the
leakage is in a single shell.

Condensate Demineralizers
14. Because Seabrook’s condenser will employ Titanium tubes which
have excellent corrosion and erosion properties in seawater and the Model F
steam generators which have been specifically designed to mitigate the tube
denting, corrosion and stress corrosion cracking problems and because of
the operating philosophy <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>