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OPINION

I. INTRODUCTION

A. Background

On July 13, 1982, Virginia Electric and Power Company
(Licensee) applied for an amendment revising the operating licenses of
North Anna Power Station, Units 1 and 2, to permit the receipt and
storage of 500 spent fuel assemblies from the Surry Power Station, Units
1 and 2. 47 Fed. Reg. 41892 (Sept. 22, 1982).1 The Nortlhi Anna facility
is located in Louisa County, Virginia, 40 miles northwest of Richmond.
The Surry facility is located in Surry County, Virginia, 17 miles
northwest of Newport News. The travel distance between the twe
facilities ranges between 159 and 177 miles depending on the selected
route.

On Juiy 3, 1984, the NRC Staff issued its Finding Of No
Significant Impact, the Environmental Assessment (EA) and the Safety
Evaluation Report (SER). On July 30, 1984, Concerned Citizens of Louisa
County (CCLC) submitted five contentions, two of which were ultimately
withdrawn. During the course of a supplemental special prehearing

conference held on September 7, 1984, CCLC orally argued in general with

lIn a companion case, OLA-2, wherein the Licensee had applied for

an amendment of the North Anna operating licenses to permit the
expansion of the spent fuel pool storage capacity, this Board rejected
the proposed contentions of Concerned Citizens of Louisa County, denied
its petition for leave to intervene, dismissed the case and authorized
the issuance of the amendment. LBP-84-40A, 20 NRC 1195, appeal
dismissed, ALAB-790, 20 NRC 1450 (1984).




respect to its contentions that Table S-4 relied upon by the Staff in
the EA was inapplicable in an operating license amendment case and that
the Staff instead should have issued a final environmental impact
statement. Consequently, the Board requested that counsel submit briefs
on the question of whether there had been any administrative {NRC) and
federal court rulings on the question of whether Table S-4 in 10 CFR

§ 51.52 applies only in construction permit proceedings or whether that
Table is applicable also in operating license amendment cases. In a
Memorandum and Order issued on October 15, 1984, noting that counsel had
submitted briefs on the applicability of Table S-4 but that the Board
would not decide the merits of contentions at this stage, we rewrote and
consolidated three of the contentions, admitted Consolidated

Contention 1 as an issue in controversy,2 and admitted CCLC as a

party-intervenor. LBP-84-40A, 20 NRC 1195 (1984).

2As rewritten by the Board, Consolidated Contention 1 read as
follows:

The Staff's Environmental Assessment is in2dequate and an
Environmental 'mpact Statement should be prepared. The bases for
this contention are two-fold. First, the Environmental Assessment,
in relying upon the inapplicable values in Table S-4, did not
evaluate the probability and consequences of accidents occurring
during the transportation of spent fuel casks from the Surry
Station to the North Anna Station or which might be occasioned by
acts of sabotage or by error of Applicant's employees in preparing
the casks for shipment. Second, contrary to the National
Environmental Policy Act, 42 U.S.C. 4332(2)(E), consideration was
not given to the alternative method of constructing a dry cask
storage facility at the Surry Station which is feasible, can be
effected in a timely manner, is the least expensive and safest
method for at least 50 years, and can be used on or offsite.



Responding to the Board's Order of November 5, 1984

(unpublished), in a letter dated November 16, 1984, the parties
requested that the Board treat their previous submissions as being
motions for partial summary disposition and that, pursuant to § 2.749 of
the Commission's Rules of Practice, we should rule on the applicability
of Table S-4 as posed in Consolidated Contention 1. Thereafter, in a
Memorandum and Order of January 7, 1985 (unpublished), we concluded in
substance, as a matter of law, that the Staff's EA properly relied upon
the values in Table S-4 to evaluate the environmental impact of the
proposed transportation of spent fuel from Surry to North Anna in this
operating license amendment case. Accordingly, we granted the
Licensee's and the Staff's motions for partial summary disposition and
denied CCLC's motion. We deleted wording from Consolidated
Contention 1, and revised Consolidated Contention 1 to read as follows:
The Staff's Environmental Assessment is inadequate and an
Environmental Impact Statement should be prepared. The bases
for this contention are two-fold. First, the Environmental
Assessment did not evaluate the probability and consequences
of accidents occurring during the transportation of spent fuel
casks from the Surry Station to the North Anna Station which
might be occasioned by acts of sabotage or by error of
Applicant's employeas in preparing the casks for shipment.
Second, contrary to the National Environmental Policy Act, 41
U.S.C. 4332(2)(E), consideration was not given to the
alternative method of constructing a dry cask storage facility
at the Surry Station which is feasible, can be effected in a
timely manner, is the least expensive and safest method for at
least 50 years, and can be used on or offsite.
The evidentiary hearing took place on May 21-22, 1985 in
Charlottesville, Virginia. Limited appearance statements were also

taken. On June 21, 1985, the Licensee filed its post-hearing brief,




proposed findings of fact and conclusion of law, and a proposed order.
On July 8, 1985, CCLC filed a post-hearing brief, and its proposed
findings of fact and conclusions of law. On July 12th, the Licensee
filed a reply to CCLC's post-hearing brief. The Staff filed its brief,
proposed findings and conclusions of law, and a proposed order on

July 18, 1985,

B. Content of Opinion

The first part of this Initial Decision begins with the
Licensing Board's Opinion, which encompasses an Introduction, an
analysis of Consolidated Contention 1, and Conclusions. The second part
consists of our Findings of Fact, Conclusions of Law, and Order.

A11 of the proposed findings of fact and conclusions of law
submitted by the parties that are not incorporated directly or
inferentially in this Initial Decision are rejected as unsupported in

law or fact as unnecessary to the rendering of this Initial Decision.

I1. CONSOLIDATED CONTENTION 1
1. Employee Error In Preparing Casks For Shipment
(Fdgs. 2-28)
(Preliminary Discussion: In their respective briefs, the
Licensee and the Staff argue that the issue of employee error (which
they also refer to as "human error") in preparing casks for shipment
should not have been considered in the hearing because the Board had

previously concluded in the Memorandum and Order issued January 7, 1985



(unpublished) that the Staff's Environmental Assessment properly relied
upon the values in Table S-4 to evaluate the environmental impact of the
proposed transportation of spent fuel from Surry to North Anna.3 This
argument presumes that this issue of employee error had been directly
addressed by the Licensee and the Staff and specific citations had been
furnished to the Board. However, in their briefs submitted prior to the
issuance of the aforementioned Memorandum and Order, the Licensee and
Staff merely discussed the applicability of Table S-4 at the operating

4 and the Commission's

license amendment stage, and cited WASH-1238
Statement of Consideration (40 Fed. Reg. 1005 (1975)) for the
propositions that Table S-4 is a generic rule, and that WASH-1238
provides the primary data base for Table S-4 in analyzing the
probabilities of occurrences of transportation accidents involving

nuclear fuel, the expected consequences of such accidents, and the

3The Staff's EA stated that the environmental impact of the
proposed transshipment of spent fuel from Surry to North Anna is within
the scope of Table S-4 and therefore need not be addressed on a site
specific basis. After setting forth a table comparing the pertinent
parameters for the proposed transshipment with the parameters used in
WASH-1238 for calculating the environmental impacts contained in Table
S-4, the EA concluded that the radiological impact on the environment
would be less by a factor of at least 30 than that shown in Table S-4
and accordingly, the impact would be well within the scope of Table S-4.
(Staff Ex. 1 at 27, 28, as admitted in the hearing). Table S-4, as well
as the EA, did not refer to and discuss the environmental impacts
occasioned by error of Licensee's employees in preparing the casks for
shipment.

4Environmental Survey Of Transportation Of Radioactive Materials To
And From Nuclear Plants, Uecember 1972.




potential radiation exposures to transportation workers and the general
public under normal conditions of transport.s Only at page 6 of its
reply brief of October 1, 1984, did the Licensee refer in passing to
“human error."

Thus, prior to the issuance of our Memorandum and Order and
indeed prior to the hearing, the argument had not been presented to us,
supported by specific citations, that Table S-4 includes consideration
of accidents attributabie to human error in preparing spent fuel casks
for shipment. We were not told that WASH-1238, in Appendix A at 72,
provided estimates which indicate that the possible frequency of casks
being improperly closed prior to shipment is very low. Also, we were
nct told that WASH-1238 at 16 concludes that the likelihood of an error,
such as a package being used in a manner not in accordance with the
design, is small in light of the regulatory requirements for quality
assurance and for various observations and tests before each shipment.6
We neither understand nor appreciate Licensee's and Staff's counsel

failure to move for reconsideration of our Memorandum and Order of

January 7, 1985 or their failure to pursue the recourse provided in

5See Licensee's brief of September 20, 1984 at 6, 8 and 9, and its
reply brief of October 1, 1984 at 4, See Staff's brief of September 21,
1984 at 5, 6 and its reply brief of October 1, 1984 at 4.

6Moreover, prior to the issuance of the Memorandum and Order and
prior to the hearing, the Licensee and the Staff had neither cited
Supplement 1, NUREG-75/038, April 1975 nor NUREG-0170 (Final
Environmental Statement On The Transportation Of Radiocactive Material By
Air And Other Modes) at 4-31.



paragraph 2 of our Order of November 5, 1984 (unpublished) which stated
that "Within thirty (30) days after service of the Board's Order ruling
upon the issue of the applicability of Table S-4, any further motions
for summary disposition shall be filed with respect to the issues posed
by Consolidated Contention 1."

Had we been presented in a timely manner with the argument and
appropriate citations, we would have dismissed that portion of
Consolidated Contention 1 which contended that the EA had not evaluated
the probability and consequences of accidents occurring during
transportation of spent fuel casks which might be occasioned by employee
error in preparing the casks for shipment.)

Since, as a matter of law, it is clear that the Staff's
Environmental Assessment, in relying upon Table S-4 and WASH-1238, did
evaluate the probability and consequences of accidents occurring during
the transportation of spent fuel casks from Surry to North Anna which
might be occasioned by error of the Licensee's employees in preparing
the casks for shipment, we would not have to set forth Findings of Fact,
infra, and analyze these facts in this Initial Decision. However, not
having been properly briefed upon this issue prior to the hearing,7 we

have decided to issue factual findings and to discuss them.

7During the course of the supplemental special prehearing
conference held on September 7, 1984 (Tr. 92) and again in its brief of
July 8, 1985, at 1 and 2, CCLC's position is that the risks of sabotage

and human error, standing alone, do not create such significant
(Footnote Continued)

- R



Our factual findings, infra, confirm the conclusions in
WASH-1238 which, being included in the values of generic Table S-4, were
relied upor in the Staff's Environmental Assessment. In other words,
the chances of employee (human) error in preparing the casks for
shipment are small because of the Licensee's cask handling training
program, and because the handling procedures are thorough and require
checking and doubie checking by the operators' supervisor. In addition,
whenever a step is taken that requires that its performance be verified
by readings of pressure, torque or visual examination, these values or
attributes are confirmed by a quality control representative. Moreover,
some of the safety-related design features of the model TN-8L cask to be
used for the Surry-to-North Anna shipments make errors less likely
and/or would minimize the effect of an error if committed. Thus, we
conclude that an environmental impact statement need not be prepared

because the Staff's EA, both as a matter of law and as supplemented by

(Footnote Continued)

environmental effects as to require that an environmental impact
statement be issued pursuant to the National Environmental Policy Act.
In Tight of this position, CCLC neither proposed findings of fact upon
these two issues nor discussed them in its brief. During the course of
the supplemental special prehearing conference, however, CCLC stated
that it had retained an expert witness and led us to believe that it
intended to put on a full case demonstrating that the risks are
significant and, therefore, that an environmental impact statement is
required. Tr. 93. However, CCLC did not present any witnesses.

Finally, we note that CCLC requests at page 2 of its brief that we
reconsider our ruling in the Memorandum and Order of January 7, 1985
upon the applicability of Table S-4. Such a request is denied as
untimely,
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our findings, adequateTy evaluated the probability and consequences of
shipping accidents, including those which might be caused by error of
Licensee's employees in preparing the casks for shipment.

2. Sabotage (Fdgs. 29-49)

The subject of sabotage was not discussed in the Staff's
Environmental Assessment issued on July 3, 1984. However, the Staff's
Safety Evaluation Report (SER), issued on the same cdate, after observing
that hijacking or sabotage of a spent fuel shipment has never been
attempted, set forth four considerations and concluded that, on the
basis of these considerations, the probability of a sabotage incident is
remote and the risk to the public is very small.

With regard to this subject, the thrust of Consolidated
Contention 1 is that an Environmental Impact Statement should be
prepared because the EA did not evaluate the probability and
consequences of accidents occurring during the Surry-to-North Anna
transportation of spent fuel casks which might be caused by acts of
sabotace. However, CCLC has never challenged the SER's analysis of
sabotage and did not object to the admission of the SER into evidence.
Moreover, it presented no evidence and did not cross-examine the
Licensee's and the Staff's witnesses on the subject of sabotage, and,
indeed, as reflected in footnote 7, supra, neither proposed findings of
fact nor discussed sabotage in its brief. Moreover, the Commission's
Statement of Consideration, in noting that sabotage is not covered in
WASH-1238 and is not accounted for in Table S-4, stated that the

environmental effects of sabotage are subject to appropriate separate
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consideration in individual reactor licensing proceedings. 40 Fed.
Reg. 1005 (1975). We believe we have given "appropriate" consideration
to the issue of sabotage in this case.

The record made before this Board amplifies and supports the
SER's discussion and conclusions. First, the probability of an act of
sabotage being directed at a shipment of spent fuel is very remote -
there is no history of such sabotage attacks despite the fact that there
have been over 5,000 shipments in this country since 1964. Second, even
if a saboteur made the effort, there would be a high probability of
failure because the cask design, the physical protection system required
by 10 CFR § 73.37, and time pressures would impede a successful attack.
Finally, even assuming a sabotage attack was successful, extrapolations
from two studies.8 evaluating releases of respirable material in a
highly populated area such as New York City, show that the maximum
possible harm to the public in Richmond, Virginia, the most populous
area along the proposed route, would be one-half a latent cancer.

Thus, we conclude that an environmental impact statement need
not be prepared because the intervenor has never challenged the SER's
analysis of sabotage, and because the record, in amplifying and

supporting the SER's analysis, establishes that the probability is

8The Final Report on Shipping Cask Sabotage Source Term
Investigation, Battelle Columbus Laboratories, NUREG/CR-2472, October
1982; An A

: ssessment of the Safety of Spent Fuel Transportation in Urban
Environs, Sandia National [aBorator?es, SAND 52-2355, June 1983.
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remote of either a sabotage attack being undertaken or being successful,
and that, even if such an attack was successful, the impact upon the
public he .7t and safety and upon the environment would be very small.

3. The Dry Cask Alternative (Fdgs. 50-71)

In Part I1.1., supra, we concluded that the Staff's EA of
July 3, 1984 adequately evaluated the probability and consequences of
shipping accidents, inclusive of trose which might be caused by error of
Licensee's employees in preparing the cusks for shipment. In Part
I1.2., supra, we found 'liat even if a sabotage attack was successful,
the impact upon the environment and upon the public health and safety
would be very small. In light of these conclusions, we agree with the
EA's evaluation that the proposed receipt, storage and transshipment of
the Surry spent fuel involved "no significant change in types or
significant increase in the amounts of any effluents that may be
released off-site, that there is no significant increase in individual
or cumulative occupational radiation exposure," and that thus an
environmental impact statement need not be prepared.

The Licensee's and the Staff's initial position is that,
because the EA concluded that the proposed receipt, storage and
transshipment of Surry spent fuel would not significantly affect the
quality of human environment and because it determined that an

environmental impact statement need not be prepared pursuant to Section
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102(2)(C)9 of the National Environmental Policy Act, there was no reason
for the Staff to analyze the dry cask storage alternative pursuant to
Section 102(2)(E) of NEPA.10 In support of this position, they cite
Duke Power Company (Amendment to Materials License SNM-1773 -

Transportation of Spent Fuel from Oconee Nuclear Station for Storage at

McGuire Nuclear Station), ALAB-651, 14 NRC 307 (1981), Virginia Electric

and Power Company (Proposed Amendment to Permit Storage Pool

Modification) ALAB-584, 11 NRC 451 (1980), and Portland General Electric

Company (Trojan Nuclear Plant), ALAB-531, 9 NRC 263 (1979). We disagree
with the Licensee's and Staff's position and conclude that pursuant to
Section 102(2)(E), the Staff was required to analyze the dry cask

storage alternative in the EA. We read the Trojan, Duke Power and VEPCO

decisions to mean only that, after reviewing the record made during
summary disposition proceedings or at a hearing, if a licensing board
were to conclude that the Staff had correctly determined that an
environmental impact statement was unnecessary because the proposed

action would not significantly affect the quality of human environment,

I5ection 102(2)(C) of the National Environmental Policy Act, 42
U.S.C. 4332(2)(C) requires that a federal agency include in a report on
major federal acts "significantly affecting the quality of human
environment," a detailed statement on alternatives to the proposed
action.

1

‘OSection 102(2)(E) directs federal agencies to "study, develop,
and describe appropriate alternatives to recommended courses of action
in any proposal which involves unresolved conflicts concerning
alternative uses of available resources.”
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the licensing board would not have to consider the impacts of any
alternative which necessarily would have to be equal or greater. These
decisions, however, did not relieve the Staff of its obligation to
comply with § 102(2)(E). Apparently, believing that the case made in
the EA for the proposed transshipment was so strong, it opted not to
discuss the dry cask storage alternative. Congress did not grant such

an option.11 Further, the Appeal Board stated in Consumers Power

Company (Big Rock Point Nuclear Plant), ALAB-636, 13 NRC 312, 332
(1981), ". . . some factual basis (usually in the form of the Staff's
environmental analysis) is necessary to determine whether a proposal
"involves unresolved conflicts concerning alternative uses of avaiiable
resources' - the statutory standard of Section 102(2)(E)." As
discussed, infra, the Staff's failure to discuss this alternative is not
fatal.

As reflected in footnote 7, supra, CCLC does not urge that a

detailed final environmental impact statement shculd be prepared. Its

11The Staff points out in its brief that, at pages 2-3 of its July
3, 1984 EA, it referenced the Final Generic Environmental Statement on
Handling and Storage of Spent Light Water Power Reactor Fue!, NUREG-0575
(August 1979), and noted that the finding of the FGEIS is that the
environmental impact costs of interim storage are essentially
negligible, regardless of where such spent fuel is stored. Apparently,
in the alternative, the Staff is suggesting that in fact it did discuss
the alternative of dry cask storage and that no further analysis was
necessary. See Staff's brief at 16. The suggestion is without merit.
Indeed, the Surry dry cask EA of April 12, 1985 accurately observed that
the environmental impacts of the dry cask storage option had not been
specifically addressed in the FGEIS. Staff Ex. 3 at 4.



- 14 -

position is that Section 102(2)(E) requires that the EA be redone to
include a discussion of or at least acknowledge the dry cask storage
alternative. Apparently it argues that whenever a proposed action -
here the proposed transshipment of Surry spent fuel - has "some" impact
on the environment, the application of § 102(2)(E) is triggered and
there must be ar agency consideration of alternatives regardless of
whether or not a § 102(2)(E) "unresolved conflict" exists. This
argument is disingenuous. None of the cases cited by CCLC remotely
suggest that the words "unresolved corflicts" are or should be excised
from Section 102(2)(E). Moreover, two of the cases cited by CCLC at
page 4 of its proposed findings do not evidence that this issue "has

badly split" the Appeal Board.12

In the Trojan decision, the Appeal
Board stated that ". . . there is no obligation to search out possible
alternatives to a course which itself will not either harm the
environment or bring into serious question the manrer in which this
country's resources are being expended." Footnote 41 in the Big Rock
Point decision is not in conflict in stating that ". . . Section
102(2)(E) of NEPA is not limited to major federal actions with
significant effects on the environment and may require consideration of

alternatives even when an EIS is not otherwise required" inasmuch as on

the same page, as noted supra, the Appeal Board reaffirms that "some

lzPortland General Electric Company (Trojan Nuclear Plant),

ALAB-531, ’ ; Consumers Power Company (Big Rock Point
Nuclear Plant), ALAB-£36, 13 NRC 312, 332 n.41 l|§§|;.
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factual basis (usually in the form of the Staff's environmental
analysis) is necessary to determine whether a proposal 'involves
unresolved conflicts concerning uses of available resources' - the
statutory standard of Section 102(2)(E)."

The Licensee has submitted extensive proposed findings of
fact, as modified by the Staff, in support of their secondary position
that the record establishes that there are no Section 102(2)(E)
unresolved conflicts concerning alternative uses of available resources.
We now turn to the record to make this determination.13 First, CCLC
concedes that "From an economic point of view, dry cask storage appears
to be no less attractive an alternative than transshipment." CCLC
proposed finding 12. Thus, the costs are comparable. In any event,
consideration of an alternative based on economic superiority (and not
environmental superiority) is not the responsibility of this agency.

Virginia Electric Power Company (North Anna Power Station, Units 1 and

2), ALAB-584, 11 NRC 451, 456 (1980). Second, the Staff's witness, Mr.

Donald P. Cleary, testified that the proposed action will not involve

13In passing, we note that, in its proposed finding 15, CCLC urges
that even if the Surry spent fuel pool lost its full core reserve and
the nuclear plant had to shut down, this would be preferable to needless
exposure to the public occasioned by the proposed shipment of spent fue!
to North Anna. The record is not cited in support of this barren
allegation. Also, we note that, in proposed finding 17, CCLC asserts
that Licensee's plan to construct a dry cask storage facility at Surry
is sufficiently advanced that it can be implemented in time to prevent
the loss of full core reserve and thus avoid the need for transshipment.
As our finding 66 reflects, the dry cask storage license might not be
granted or might be revoked at some future date.
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any noteworthy conflict in‘the use of resources such as lead, steel,
copper, resin, cement, labor, vehicles, casks and roadways. CCLC did
not cross-examine Mr, Cleary. Thus, it cannot be heard to barrenly
allege that the proposed action will require extensive commitments of
those resources. See CCLC's brief at 5. Finally, con’rary to CCLC's
allegation at page 5 of its brief, the Licensee's witness, Mr. Marvin L.
Smith, at page 259 of the transcript did not acknowledge that the
transshipment proposal would tie up the resource represented by the
available storage capacity at North Anna. He merely indicated that
storage space is a resource and that generally he was involved in the
planning stages of activities that might impinge on the storage of spent
fuel.

On the basis of this record, we conclude that the proposed
transshipment of Surry spent fuel to North Anna would not significantly
affect the quality of the human environment, that the transshipment
inherent in the proposal does not involve unresolved conflicts
concerning alternative uses of available resources, and that there is no
basis for concluding that the dry cask storage alternative is
environmentally preferable to the instant transshipment proposal. Such
an ultimate NEPA judgment may properly be made on the basis of the

entire record before adjudicatory tribunals. Philadelphia Electric
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Company (Limerick Generating Station, Units 1 and 2), ALAB-262, 1 NRC
163, 197 n.54 (1975).%%

TII. CONCLUSIONS

The Board concludes that an environmental impact statement
need not be prepared because the Staff's Environmental Assessment, both
as a matter of law and as supplemented by the Board's findings,
adequately evaluated the probability and consequences of shipping
accidents, including those which might be caused by error of Licensee's
employees in preparing the spent fuel casks for shipment. We also
conclude that an evironmental impact statement need not be prepared
because the intervenor has never challenged the Safety Evaluation
Report's analysis of sabotage, and because the record establishes that
the probability is remote of either a sabotage attack being undertaken
or being successful, and that, even if such an attack was successful,
the impact upon the public health and safety and upon the environment
would be very small. Finally, the record establishes and we conclude

that the transshipment proposal does not involve unresolved conflicts

14Despite the Limerick decision, CCLC urges that NEPA requires that
a discussion of alternatives to a given proposal be included within the
environmental assessment of that proposal. It asserts that the North
Anna transshipment EA should be remanded to the Staff for
supplementation, lest the Staff's officials who will pass on the
transshipment proposal will not be aware of the dry cask proposal and
its environmental assessment. We reject this argument, which if adopted
by the Board, would produce nothing other than delay in the resolution
of this controversy. There is nothing in the record to establish that
the NRC Staff is so compartmentalized that responsible officials would
be unaware of the dry cask storage proposal and the environmental
assessment.
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concerning alternative uses of available resources and that there is no
basis for concluding that the dry cask stoiage alternative is

environmentally preferable to the transshipment proposal.

FINDINGS OF FACT!®
1. Consolidated Contention 1 reads as follows:

The Staff's Environmental Assessment is inadequate
and an Environmental Impact Statement should be prepared.
The bases for this contention are two-fold. First, the
Environmental Assessment did not evaluate the probability
and consequences of accidents occurring during the
transportation of spent fuel casks from the Surry Station
to the North Anna Station which might be occasioned by
acts of sabotage or by error of Applicant's employees in
preparing the casks for shipment. Second, contrary to
the National Environmental Policy Act, 41 U.S.C.
4332(2)(E), consideration was not given to the
alternative method of constructing a dry cask storage
facility at the Surry Station which is feasible, can be
effected in a timely manner, is the least expensive and
safest method for at least 50 years, and can be used on
or offsite.

A. Employee Error In Preparing Casks For Shipment.
Cask Description

2. The cask to be used for the Surry-to-North Anna shipments
is the model TN-8L cask manufactured by Transnuclear, Inc. The TN-8L
cask is designed to carry three pressurized water reactor fuel

assemblies, one in each of three compartments. The cask cavity consists

15The factual background is set forth in the introduction to our
Opinion, supra.



of three stainless steel square pressure vessels welded to an end plate
and circular stepped top flange, separated by a T-shaped copper plate,
and surrounded with boron carbide and copper plates. The main shielding
consists of 135 mm of lead, 26 mm of steel and 150 mm of resin. A wet
cement layer is located between the lead and the outer steel shell to
reduce heat flow in the event of fire. Radial cooper fins are welded to
the outer shell and cover the surface of the cask between the end drums.
Each end of the cask is surrounded by stainless steel drums reinforced
by radial gusset plates and filled with balsa wood. A disk-shaped shock
absorbing cover, constructed of carbon steel and balsa wood, is fastened
to each drum with four, 1% inch bolts. The cask has six trunnions,
which are the structures by which the cask is handled. Impact limiters
are attached to the trunnions to reduce impact loads in the event of a
side drop onto a trunnion. Certain vent and drain lines that penetrate
the inner cavity are equipped with positive closures. A1l access ports
are protected by the shock absorbing covers. McCreery, ff. Tr. 220,

at 3-4,

3. NRC has issued a Certificate of Compliance certifying

that the cask meets the safety standards in the 10 CFR Part 71. Id. at

4 and App. 2.

4, The main cask penetration is the opening on tha2 top of
the cask through which spent fuel is loaded and unloaded. This opening
is covered by a 1id that is a welded stainless steel circular flanged
shell containing lead and resin shields. The 1id is secured by sixteen

14 inch diameter bolts and is provided with a double seal consisting of




two concentric Viton "O-rings" located within recessed grooves on the
top flange. McCreery, ff. Tr. 220, at 4.

5. Three other penetrations lead to the fuel cavity -- the
“A," "B" and "C" penetrations. The "A" and "B" penetrations are located
in the 1id. The "C" penetration is located on the side of the cask near
its bottom. The "A" penetration passes through the 1id and is 14 inches
in diameter. The "A" penetration is used for cask evacuation and drying
in the vacuum drying test, and for venting when the cask is being filled

with water. The "B" penetration is a penetration from the bottom of the

1id that passes upward through a Hansen valved quick-disconnect fitting.

It is used to provide access for instrumentation to obtain pressure
readings within the cask during cask handling operations, and for
backfilling the cask with nitrogen. When the cask first arrives, it is
used to compare the pressures inside and outside the cask. The "C"
penetration is a penetration formed by the drain lines at the bottom of
the cask that converge into a single Hansen valved quick-disconnect
fitting. It is used to drain water out of the cask and to fill the cask
with water. Id. at 4-5,

6. The "A" penetration is sealed by the "A" plug, a
lead-filled flanged cylinder that has one "0O-ring" seal on the underside
of the flanged portion and is sccured to the 1id by three bolts. The
"B" penetration is sealed by a circular flange with a single "0O-ring"
and is held in place by three bolts. The Hansen valved connector acts

as a second seal. The "C" penetration is sealed by a flange cover, with
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one "0-ring" and three bolts. Again, the Hansen valved connector acts
as a second seal. Id. at 4-5,

7. The "D" opening is an opening into the 1id that does not
lead into the fuel cavity. It is an access port to the annulus between
the two 1id "O-rings." It allows access from the top of the 1id to the
space between the two "O-rings" so that the integrity of the main lid
"0-rings" can be checked. It is sealed by a threaded plug with an
"0-ring" on the underside of the head of the plug. Id. at 6.

8. The three bolts in the "A," "B" and "C" penetrations, the
threaded plug in the "D" opening, and the 16 bolts in the 1id are
torqued to levels specified in the operating procedure, in a specified
sequence. The specified torque is applied to the bolts to compress the
"O-rings" and to form a tight seal against the metal on both sides. The
Hansen valved connectors in the "B" and "C" penetrations act as a second

seal. Id. at 6.

Safety-related Design Features

9. Both Staff and Licensee witnesses testified that certain
design features of the model TN-8L cask minimize the potential for
damage-producing human error in cask handling. Lahs et al., ff,

Tr. 346, at 19; McCreery, ff. Tr. 220, at 7.
10. As reflected in findings 11-17, infra, some of the design

features of the model TN-8L cask make errors less likely, and others

would minimize the effect of an error if one were committed. McCreery,

ff. Tr., 220, at 7.
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11. First, the cask is shipped "dry," i.e., with no water in
the fuel cavities. That precludes the deVelopment of steam pressures
inside the cask, since there is no residual water that can turn to
steam. The absence of steam pressure reduces the possibility of a
release of radioactive gas in the event an employee erred and, for
example, failed to properly tighten the 1id bolts, or failed to detect a
defective seal. If no positive pressure exists inside the cask, there
is no driving force to force radioactive gases outside the cask. Also,
the less pressure, the less chauce for a seal to fail. Id.

12. Second, the casks were designed to carry fuel that has
been discharged from the reactor only six months and is thus "hot"
(thermally) wi*h a decay heat of approximately eight kW per assembly.
The cdesign parameters of the cask enable it to contain pressures of 105
psig, with a safety factor of three. The Surry fuel that will be
shipped to North Anna has been out of the reactors for over five years,
with a heat output per assembly of less than two kW, and so is producing
heat at only a fraction of the design capacity of the cask. This is
another important safety factor over and above the criginal design
safety factor of three. The fact that the fuel to be shipped is being
selected from reactor discharges that indicated a low relative activity,
and thus no major failures, also makes it less likely that a significant
driving force would be created inside the cask. Id. at 8.

13. Third, the cask is designed to carry the maximum payload
that can be transported by highway. One unloading/loading cycle removes

as much fuel as three loads in the only other available highway cask



model. The likelihood of handling errors is thus decreased during any
given shipping campaign, since the Licensee will need one-third as many
shipments with the model TN-8L cask. Id.

14. Fourth, while only one seal for each penetration will
satisfy NRC requirements, the cask features double seals for the lid
opening and two of the other three penetrations into the cask cavity.
Id. at 8-9; McCreery, Tr. 224; Lahs, et al., ff. Tr. 346, at 19. The
NRC Staff testified that based on the cask closure design of the TN-8L
cask, as well as on the cask handling procedures, a release of
radioactive material due to employee error is unlikely. Lahs et al.,
ff. Tr. 346, at 17-18.

15, Fifth, the cask uses seals made of a rubber-Tike material
(Viton) rather than metallic seals. A seal containing this rubber-like
material is less suscept ble to damage than a metallic seal, in that if
it is deformed during handling operations it will regain its original
shape. This minimizes the possibility of additional handling, which
would be required if a seal had to be changed, and thus decreases the
1ikelihood of error. McCreery, ff. Tr. 220, at 9.

16. Sixth, the cask is relatively simple in design, resulting
in easy-to-follow operating procedures. The less complicated the
operation of the cask, the less likely it is for an error to occur.
And, if an error occurred, it would be easily detected and corrected.
Id.

17. Finally, the cask is designed pursuant to 10 CFR § 71.73

to withstand severe accidents without significart damace. The



regulations require that it withstand a 30-foot drop onto an essentially

unyielding surface, a side drop of 40 inches into a 6-inch diameter
steel bar, exposure for not less than 30 minutes to a fire of not less
than 1475°F. and immersion under at least throe feet of water for not

less than eight hours. Id. at 9-10; McCreery, Tr. 226.

Cask Handling Procedures

18. From the time the empty cask is removed from the truck
until it is placed back on the truck filled with spent fuel, the
following procedures are prescribed:

(1) Cask protective devices are removed.

(2) Cask is taken to decontamination area.

(3) Skirt (cover) is placed on it, so that radioactive

contamination will not accumulate on fins while the cask

is in the spent fuel pool.

(4) Sixteen bolts that engage the cask 1id are removed.

(5) Cask is filled with water and then moved to the loading
station in the pool.

(6) Cask 1id is removed while cask is under water.
(7) Cask 1id is lifted above the water with a crane.
(8) Seals are inspected for defects.

(9) Seals that have defects are replaced.

(10) Three assemblies are loaded into the cask.

{11) Cask 1id is replaced while cask is under water.

(12) Cask is lifted partially out of water, and four bolts are
replaced, hand-tight, in lid.

(13) Cask is moved to decontamination area, and the remaining
12 bolts are installed.




(14) Numbered template prescribing
tightening is placed on the ¢

(15) A11 16 bolts are tightened to 290 ft. 1bs. with
calibrated torque wrenches.

(16) Water in cask is drained (gravity draining) through
penetration 