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LBP-97-7

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD
Before Administrative Judges:
Charles Bechhoefer, Chairman

Dr. Jerry R. Kline
Dr. Peter S§. Lam

In the Matter of Docket No. 50-160-Ren
GEORGIA INSTITUTE OF

TECHNOLOGY,

Atlanta, Georgia ASLBP No. 95-704-01-Ren

Georgia Tech Research Reactor

(Renewal of Facility License
No. R-97) April 3, 1997

INITIAL DECISION
Appearances

Gunnells., Esqg., and Randy A. Nordin, Esg., Atlanta, Georgia,
for Georgia Institute of Technology (Georgia Tech or
Applicant)

Ms. Glenn Carroll, Decatur, Georgia, Mr. Robert P. Johnson,

r. Alvin Lenoir, and Mg. Danna
Smith, Atlanta, Georgia, for Georgians Against Nuclear
Energy (GANE or Intervenor)

and Sugan

sherwin E. Turk. Esg olleen P. WO
8. Chidakel., Esg., for the NRC Staff
This proceeding involves the application of Georgia
Institute of Technology (hereinafter, Georgia Tech or
Applicant) to renew its Pacility License No. R-97 for the
Georgia Tech Research Reactor (GTRR), also known as the

Neely Nuclear Research Center (NNRC), located on the Georgia
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Tech campus in Atlanta, Georgia. Under the terms of the
existing license, the GTRR is a heterogeneous, heavy-water
moderated and cooled reactor authorized to operate at power
levels up to 5 megawatts (thermal) for research and
development activities. GT Exh. 19,' Staff Exh. 13. As
get forth in the September 19, 1994 Notice of Opportunity
for Hearing, 59 Ped. Reg. 49088 (September 26, 1994), the
renewal would extend the expiration date of the license for
twenty years, until June 6, 2014 (GT Exh. 19; Staff Exh.
13), in accordance with the Applicant’'s timely application
for renewal dated April 19, 1994.°

For reasong set forth herein, we are approving the
gought license renewal. We are also suggesting that Georgia
Tech consider making certain changes in management
organizational structure, although we are not imposing any
formal conditions to this effect.
A. Background.

In response to a Notice of Opportunity for Hearing on
the license-renewal application, published in the Federal
Register of September 26, 1994 (59 Fed. Reg. 4908R),

Georgians Against Nuclear Energy (hereinafter, GANE or

lgeorgia Tech Exhibits will be referenced as GT Exh.

‘By virtue of its timely application for renewal,
Georgia Tech in effect extended the expiration date of its
current license until the Commission reaches a final
determination on the renewal application. 10 C.F.R.

§ 2.109.



- 3 -
Intervenor) on October 26, 1994 filed a timely petition for
leave to intervene. This Licensing Board was established on
November 18, 1994 to rule upon GANE's petition and preside
over any evidentiary hearing that might result. 59 Fed.
Reg. 60849 (November 28, 1994).

By our Memorandum and Order (Intervention Petition),
dated November 23, 1994 (unpublished), we outlined
applicable standards for both standing to intervene and
contertions and, in accordance with 10 C.F.R. § 2.714(a) (3),
established a date by which GANE could submit an amended
petition. GANE's amended petition was timely filed on
December 30, 1994. Georgia Tech and the NRC Staff each
opposed GANE's supplemental petition, both as to standing
and contentions.

We held a prehearing conference on January 31-February
2, 1995 in Atlanta, Georgia, to consider GANE's standing and
its proposed contentions.® Following the conference, we
issued a Prehearing Conference Order (Ruling on Standing and
Contentions), LBP-95-6, 41 NRC 281 (1995). We determined
that GANE had established its standing to participate and
admitted two of its ten proposed contentions, one dealing
with the adequacy of the Applicant's management and the
other with physical security of the site during the 1996

Summer Olympic Games held in Atlanta, Georgia.

‘See Notice of Prehearing Conference, dated January 12,
1995, published at 60 Fed. Reg. 3885 (January 19, 1995).
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The Applicant and Staff sought Commission review
pursuant to 10 C.F.R. § 2.714a cof our determination to grant
GANE a hearing and admit two contentions. They each
contested our admission of the two contentions, and the
Applicant in addition challenged our findirg of GANE's
gtanding. During the course of that appeal, the Applicant,
responding to several Commission inquiries relative to
security at the Olympic Games, determined to remove all
nuclear fuel from the cite prior to the Olympic Games and
not to replace it until after the Games. The Commission
accordingly remanded the security contention to us for
appropriate action (CLI-95-10, 42 NRC 1 (1995)), and we
issued a Partial Initial Decision dismissing the contention
as moot. LBP-95-19 (corrected), 42 NRC 191 (1995).

The Commission affirmed both our finding of GANE's
standing and our admission of the management contention
(Contention 9). CLI-95-12, 42 NRC 111 (1995). With respect
to that contention, we held 13 days of evidentiary hearings,
between May 20, 1996 and June 28, 1996 (Tr. 963-2552; 2614-
3545) .Y With the agreement of all parties, the filing of
proposed findings of fact and conclusions of law was delayed
until after the conclusion of the Olympic Games. Proposed

findings of fact and conclusions of law were filed by

“1n accordance with 10 C.F.R. § 2.715(a), we also heard
oral limited appearance statements, once during the initial
prehearing conference (February 1, 1995) and twice during
the hearing sessions (May 20 and 22, 1996).
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Georgia Tech, GANE and _he NRC Staff.® Reply findings and
conclusions were thereafter filed by Georgia Tech.®

B. Georgia Tech's Prefatory Comment.

Georgia Tech initially takes the position that, based
on the bottom-line positions of expert witnesses of all
parties to the effect that the operation of the GTRR
currently poses no undue risk to the health and safety of
the public, no detailed findings of fact need be made by us.
App. FOF, at iii-xii. We disagree. The significance of
various facts is for us to determine, based on the record,
and cannot be delegated to the expert witnesses of the
various parties, even if they all agree. We must satisfy
ourselves that the conclusions expressed by expert witnesses
on significant qguestions have a solid foundation.

Philadelphia Electric Co. (Limerick Generating Station,
Units 1 and 2), ALAB-819, 22 NRC 681, 741 (1985).7

SThe Georgia Institute of Technology's Proposed Findings
of Fact and Conclusions of Law, dated September 13, 1996
(App. FOF); Georgians Against Nuclear Energy Proposed
Findings of Fact In Consideration of Application for Renewal
of FPacility License, dated October 11, 1996 (GANE FOF); NRC
Staff's Proposed Findings of Fact and Conclusions of Law,
dated October 25, 1996 (Staff FOF).

éThe Georgia Institute of Technology's Reply to the
Proposed Findings of Fact and Conclusions of Law of (1)
GANE, and (2) The NRC Staff, dated November 8, 1996 (App.
Reply FOF) .,

7Stated another way, a Licensing Board must do more than
act as an "umpire blandly calling balls and strikes for
adversaries appearing before it." '
Co. (Diablo Canyon Nuclear Power Plant, Units 1 and 2),
(continued. . .)
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Moreover, the evidentiary record includes more than just
expert witnesses' testimony. We must also assess the
significance of intormation obtained from fact witnesses and
documentary exhibits.

Ag another basis for not making detailed findings,
Georgia Tech alsc has claimed that Dr. Ratib A. Karam,
Director of the GTRR, is a public official working for a
governmental agency and is entitled to a presumption (albeit
rebuttable) that public officials are presumed to have
performed their official duties in a proper manner. App.
FOF, Prefatory Comment at xii, citing United States v,
Chemical Foundation, Inc., 272 U.§. 1, 14-15 (1926) and 31A
c.J.8. Bvidence § 146, at 318-22. This presumption does not
apply where, as here, the government official is not
operating in a traditional governmental capacity but rather
as an official of a regulated entity operated by a
governmental unit. Indeed, insofar as relevant here,
government entities have the same burdens in proving their
cases in NRC licensing proceedings as private entities.

See Tennessee Valley Authority (Phipps Bend Nuclear Plant,
Units 1 and 2), ALAB-506, 8 NRC 533, 544 (1978),

establishing that no different regulatory standards would

7(...continued)
LBP-94-35, 40 NRC 1B0O, 192 (1994), citing Scenic Hudson
Preservation Conference v. Federal Power Commigsion, 354
F.2d4 608, 620 (2d Cir. 1965).
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apply if the GTRR were operated by a private rather than a

governmental entity.

We therefore reject Georgia Tech's suggestion that we

need not make detailed findings on the many factual issues

on which we took evidence. We turn now to our findings on

the management contention, the single contention at issue.

C. GANE'S Mapagement Contention.

GANE's Contention 9, as submitted in GANE's Amended
petition for Leave to Intervene, dated December 30, 1994,
and as admitted by us in our April 26, 1995 Prehearing
Conference Order (Ruling on Standing and Contentions),

LBP-95-¢ 41 NRC 281, reads as follows:

Safety concerns at the Georgia Tech reactor are the
sole responsibility of Dr. R. A. Karam (SAR, Fig. 6.1,
p. 157). Dr. Karam is the director who withheld
information about a serious accident from the NRC (1887
cadmium-115 accident). The NRC was advised of the 1987
cadmium-115 accident by the safety officer at that
time, who was later demoted, and left the GTRR
operation claiming harassment. Since the incident,
management has been restructured giving the director
(Dr. Karam) increased aut.ority, including increased
authority over the Manager of the Office of Radiation
Safety. Although the safety officer has line to
higher-ups than the director, since he/she works for
the director on a day-to-day basis, the threat of
reprisal would be a huge disincentive to defying the
director.

The Nuclear Safeguarde Committee which has
theoretical oversight of the GTRR operations has a
distinct flaw in having no concern with health issues.
The Office of Radiation Safety Manager is sought for
its knowledge of law more than its knowledge of health
physics. (SAR, Sec. 6.1, p. 156-159).



During the course of the hearing, upon a demonstration
of good cause for the delay, GANE added several other
discreet items as examples of poor management.

The Applicant, Staff and GANE each presented witnesses
and each also relied on documentary evidence. We will
identify these witnesses and the relevant documentary
evidence in conjunction witn our discussion of specific
aspects of the contention.

1. Historical Record of Management.

In order for us properly to assess GANE's management
contention, it is necessary to review the management
deficiencies extending at least as far back as early 1987,
upon which the contention is based, and the partial and
complete shutdowns that cccurred in 1987-88. We will then
examine the record of maiagement after restart to determine
whether, as GANE contends, substantial management
deficiencies still persist (gee LBP-95-6, 41 NRC at 299) or,
as Georgia Terh and the Staff assert, the deficiencies have
been adequately remedied.

a. Management Record Leading to Shutdown.

(1) Inspection Report 87-01. Our review of the
Applicant's managerial deficiencies that undergird GANE's
contention must initially focus upon the NRC Staft'ﬁ
inspection findings in early 1987, as presented by the NRC

Staff's Panel A, as well as by NRC Inspector Anne Rebecca
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Long, testifying on behalf of GANE.® As reflected by the
current record, the earliest of those incpections citing
management deficiencies was conducted by Iaspector Long on
February 9-23, 1987 and is documented in Inspection Report
(IR) 50-160/87-01" (GANE Exh. 21).

Inspector Leng testified that, prior to this
inspection, the NRC had received allegations concerning the
GTRR (to the effect of an unreported power excursion and a
report that the reactor had been running without a licensed
operator at the controls) and she was instructed by her
acting supervisor to include these allegations in her
routine inspection but not to reveal to Georgia Tech that
the allegations had been received. Tr. 1444, 1446, 1449-50,
1549 (Long). IR 87-01 concluded that the power excursion
occurred but was not a violation (GANE Exh. 21, Report
Details, at 27-29). The Staff referred the other allegation

to Georgia Tech for investigation after determining there

®Ms. Long was called as a witness by the Staff in
response to GANE's request, as directed by this Licensing
Board. The Board had determined, in accordance with 10
C.P.R. § 2.720(h) (2), that Ms. Long's "view of the facts
. . . can reasonably be expected to differ significantly
from views likely to be presented by the inspectors on NRC's
witness panels." Third Prehearing Conference Order,
LBP-96-8, 43 NRC 178, 181 (199%96).

‘Inspection reports (IRs) related to nuclear reactor
licensees are generally issued in numerical sequence each
year, designating the facility's docket number followed by
the IR number. For gimplicity, references in this opinion
to NRC IRs will omit the GTRR docket number (50-160) from
the IR number.
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was a lack of evidence to pursue its own investigation. Tr.
1449-50 (Long); Staff Exh. 9.

Inspector Long documented six Severity Level IV
violations'” in IR 87-01, with numerous examples given for
several of the violations. Specifically: (1) failure to
provide or utilize procedures (seven examples); (2) failure
to control experiments as required by the Technical
Specifications ‘TS) (four examples); (3) failure to perform
a weekly heat balance surveillance; (4) failure to receive
prior NRC approval for a change made to the facility's
Technical Specifications; (5) failure to comply with the
requalification program for annually documenting performance
of operators under simulated fmergency conditions for 1984,
1985, and 1986; aad (6) failure of the Nuclear Safeguards
Committee (NSC) to perform its review and audit functions as
required (four examples) .

Following Georgia Tech’' s responses dated May 25, 1987

and July 15, 1987 to the IR and Notice of Violations (NOVs),

10t the time, NRC categorized violations in Severity
Levels I to V, as follows: Severity Level I and II
violations are of very significant regulatory concern. In
general, violations that are included in these severity
categories involve actual or high potential impact on the
public. Severity Level III violations are cause for
significant concern. Severity Level IV violations are less
serious but are of more than minor concern; i.e., if left
uncorrected, they could lead to a more serious concern.
Severity Level V violations are of minor safety or
environmental concern. 10 C.F.R. Part 2, Appendix C
(revised as of January 1, 1988); Staff Panel A, ff. Tr.
1740, &t 12.
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the Staff withdrew the last two violaticns and sume examples
of the others. Georgia Tech initiated corrective actions
for the remaining violations. Staff Panel A, ff. Tr. 1740,
at 9, 17-12; GANE Exh. 21, Enclosire 1 (Notice of
Violation); GANE Exh. 23.%%

Beyond the specific violations identified, the Staff
advised Georgia Tech that it was "concerned about a
programmatic weaknes® in implementation of Technical
Specification requirements." GANE Exh. 21, Letter to
Georgia Tech transmitting NOV and IR 87-01, at 1. The Staff
testified that, "collectively, the violations provided
substantial evidence of a lack of management oversight."
Statf Panel A, ff. Tr. 1740, at 13.%?

Inspector Long brought to the attention of Region II
management (specifically, Mr. Albert F. Gibson, Director of
the Division of Reactor Safety, Region II, from 1985 to the
present, and Mr. Malcom Ernst, then Deputy Regional
Administrator of Region II) her dissatisfaction with NRC's
withdrawal of two of the violations and portions of two

others set forth in IR 87-01. Tr. 1405, 1406-07, 1582

lingpector Long would have preferred to escalate the
gix Level 1V violations into more severe Level III
violations, but she did not pursue the formal steps to
appeal the classification and indicated that she was
patisfied with IR 87-01. Tr. 1344-47, 1394-95 (Long) .

l2peflecting the Staff's elevated level of concern, the
cover letter war signed by the Director, Division of Reactor
Projects, one level of management higher than normal. Staff
Panel A, ff. Tr. 1740, at 13-14.
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{Long). Mr. Gibson subsequently agreed that the vioclations
should not have been withdrawn. But no further action in
this regard was taken against Georgia Tech, inasmuch as, by
that time, further inspections had been undertaken, an order
modifying the GTRR license had been issued, and an
enforcement conference with Georgia Tech had been scheduled.
Staff Panel A, ff. Tr. 1740, at 13-14; Staff Exh. 19.%?

(2) ZInpgpection Report 87-03. The next
significant inspection, carried out on April 7-10, 1987 by a
Radiation Specialist in the Emergency Preparedness and
Radiological Protection Branch, produced many apparent
violations, including a failure to label a container of
radicactive material, failure to perform radiological
surveys (two examples), failure to wear protective clothing
as required by procedure (two examples), failure to wear
required dosimetry, failure to implement Health Physics (HP)
monitoring as required by a Radiation Work Permit, failure
to obtain review and approval of experiments (two examples),
failure to complete the Experimenter’'s Checklist as required
by procedure (two examples), failure to respond to a
criticality alarm, and failure to survey radiation levels

during handling of a pneumatic transfer device containing an

13The next inspection of the GTRR, covering radiation
controls and environmental protecticn, identified two
further violations, one Level IV and one Level V. IR 87-02
(GANE Exh. 35). For these violations, the Applicant
proposed corrective actions acceptable to the Staff. Staff
Panel A, ff. Tr. 1740, at 15.
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irradiated sample. Although the Applicant had 1itself
discovered several of these failures, adequate corvective
actions were not taken. JId. at 16; IR 87-03 (GANE Exh. 31).

Based on an unusually large number of apparent
violations, the Staff held an enforcement conference on May
4, 1987, at which violations identified earlier that year in
IRs 87-01 and 87-02 were also addressed. Staff Panel A, ff.
Tr. 1740, at 16; Tr. 1764 (Collins); see GANE Exh. 31,
at 1; Tr. 1529-30 (Long). At the enforcement conference,
documented in IR 87-06 (GANE Exh. 30),'® Georgia Tech
outlined actions to improve management oversight and self-
identification of problems, including a possible
reorganization to place the radiation protection or health
physics (HP) function under the authority and responsibility
of the NNRC Director and the possible merger of th. campus-
wide Radiation Safety Committee with the Nuclear Safeguards
Committee (NSC). Staff Panel A, ff. Tr. 1740, at 16-17, 18.

NRC Region II issued five Severity Level IV violations
based on IR 87-03. The Staff further noted that these
violations, and the violations described in the NOVs
accompanying IRs 87-01 and 87-02, raised concerns about the
Applicant 's management control and involvement in

implementation of Georgia Tech's programs for radiation

4p1though the inspection giving rise to IR 87-03 was
not conducted by Ms. Long, she was present at the
enforcement conference which additionally considered
practices uncovered in the inspection that Ms. Long had
conducted.
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protection, reactor operations, and control of experiments.
The Staff asked Georgia Tech to respond in a cowprehensive
way to the indications of management control problems by
indicaiLing the corrective actions it had taken or planned to
take, and to describe how it planned to improve the working
relations between the HP and reactor cperations groups:
. . . in addition to the need for corrective action
regarding the specific matters identified in the
enclosed Notice, please address the root cause for the
violations and the corrective actions you have taken or
propose to correct the programmic deticiencies.in the

operation of your facility. .zgzgigglgx_g;;gnglgn
ghould be given to how you will improve working
lats ! health Dhvsi I : ]
adherence to written procedures by personnel at the
facility.
GT Exh. 8; GANE Exh. 31 (emphasis supplied); Staff Panel A,
ff. Tr. 1740, at 17; Tr. 1767-68 (Collins).

In addition, the Staff noted that the Applicant had
inappropriately expressed concern at the enforcement
conference that its employees had reported safety concerns
directly to the NRC, without providing GTRR managers an
opportunity to resolve perceived or actual safety problems.
The Staff acknowledged that the most effective way to
resolve such issues is to have them brought directly to line
management, and encouraged the Applicant to promote the type
of working conditions in which employees feel their concerns
will be appropriately addressed. However, the Staff
reminded Georgia Tech that its employees had the right to

provide information directly to the NRC, under Section 210
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[211) of the Energy Reorganization Act, as implemented by 10
C.F.R. § 50.7. GANE Exh. 31, at 2; Tr. 1531-32 (Long).

In its June 15, 1987 reply to the NOV, the Applicant
identified difficulties in communications and coordination
of work activities between the reactor operations and health
physics groups at the GTRR, and continuing quarrels between
the two groups, as the cause for several of the violations.
The Applicant also noted that the HP group had identified
problems and violations of NRC requirements but had not
communicated them to the Director. The Applicant mentioned
a proposed corrective action for these difficulties as a
reorganization, under consideration for about a year, that
would require the Manager of the Office of Fadiation Safety
(MORS) to report to the NNRC Director. Staff Panel A, ff.
. 1740, st 17.%°

(3) The July 1. 1987 Management Reorganization.

Historically, the next matter of significance to
management ' wag the reorganization that was implemented
in July, 1987. Georgia Tech's reasons for the

reorganization are described later in this Decision (infra,

15The NRC Staff later discovered that the Applicant had
undertaken a management reorganization without receiving a
license amendment or NRC authorization to do so. See IR B87-
08 (Staff Exh. 12) and testimony of Staff Panel C, ff. Tr.
3171.

6The next inspections, documented as IRs 87-04, 87-05,
and 87-07, produced one deviation but nothing of
significance to management of the GTRR. (IR 87-06, GT Exh. 7
was a report of the May 4, 1987 enforcement conference
referenced above.) Staff Panel A, ff. Tr. 1740, at 18-19.
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pp. 76-77). Suffice it to say here that the NOV emanating
from IR 87-03 (GT Exh. 8; GANE Exh. 31) issued on May 26,
1987, little more than a month prior to the reorganization
(and included five Severity Level IV violations, together
with NRC's expression of concern about Georgia Tech's
management control and involvement in programs for radiation
protection, reactor operations and control of experiments).

Georgia Tech made its reorganization effective July 1,
1987, although it had failed to seek a license amencament
from NRC.!” By letter dated August 6, 1987, however, the
Applicant belatedly submitted a license amendment request
proposing to amend the GTRR organizational structure. Staff
Panel A, ff. Tr. 1740, at 21; Staff Panel C, ff. Tr. 3171,
at 12. (Thie proposed amendment, as well as several which
followed, are discussed in greater detail infra, at p. €9.)

Shortly after the July 1987 reorganization, on August
19, 1987, a significant incident occurred at the reactor--
the Cadmium-115 spill (after the irradiation of a topaz
crystal). The spill was not discovered by the NRC Staff
until a December 16, 1987 inspection by Inspector George B.
Kuzo. Staff Panel A, ff. Tr. 1740, at 19. This accident,
including any reporting to NRC that might have been

required, is discussec in detail jinfra, at pp. 31-34. We

7This action was ilentified as an apparent violation
in IR 87-08, but no viol«tion issued because Geirgia Tech
had previously advised NRC that it was considerinj a
reorganization. Tr. 1792 93 (Collins).
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note here only that, contrary to the claim in GANE's
contention, the accident occurred after, not before, the
management restructuring and thus cannot be viewed as a
cause for the restructuring.

The July 1987 reorganization caused considerable
animosity and hard feelings at the GTRR, particularly among
the HP staff which was then headed by Mr. Roberc M. Boyd--
whose title was changed from Radiation Safety Officer (RSO)
to Manager, Office of Radiation Safety (MORS), and who
thereafter was required to report to Dr. Karam, the NNRC
director, in whose hands the responsibility for radiation
safety had been placed. GT Exh. 6 (Figure 1); GANE Exhs.
42, 43. Even prior to the reorganization, Dr. Karam, who
had become Director in 1983, had attempted to assuage the
group animosities by bringing the HP and operations
personnel together socially. At his own expense, he invited
the entire staff to Christmas luncheons in 1983, 1984, 1985,
1986 and 1987. He also started recognizing birthdays with
brief office parties. Karam, ff. Tr. 2723, at 23. However,
Dr. Karam opined that, notwithstanding these efforts, the
reorganization had produced further problems and had not
ameliorated the existing situation. Tr. 2773 (Karam).

Thus, Dr. Karam testified that, within three months of
the reorganization, a number of incidents occurred at the
NNRC which led him to believe that someone on the GTRR staff

was engaged in "dirty tricks" or deliberate acts to damage
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the facility or impair its ability to function. These acts
included damage to an expensive liguid scintillation
counter, the erasure of floppy diskettes containing
important data, the theft of two cases of batteries,
placement of a bag of human feces in a staff refrigerator,
and slashing of a large container of algicide causing the
contents to spill on the floor. More significantly, in
September 1987, a 500-watt light bulb above the 20-foot deep
Cobalt Storage Pool was smashed, '® causing glass fragments
to fall into the pool where they could interfere with the
water filtration system; and three safety switches in the
cobalt storage area were turned off at the same time,
thereby disabling the associated safety alarms which were
required under certain conditions to avert human exposure to
lethal Cobalt radiation. Karam, ff. Tr. 2723, at 31-33.
Although there had been hostilities at the NNRC prior to the
reorganization, Dr. Karam characterized these incidents as
more serious than any that had occurred previously. Tr.
2785, 2786 (Karam) .

Dr. Karar helieved that the act of turning off the
three Cobalt Pool switches was extremely serious from a

safety standpoint, and was consistent with sabotage.

8georgia Tech is authorized under its State license to
possess a specified quantiry of Cobalt-60, which it stores
in a "Cobalt Pool" under apnproximately 20 feet of water.
Incidents concerning the Cobalt-€0 storage are not within
our jurisdiction to resolve, except insofar as they may also
pertain to the reactor itself.
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Accordingly, he consulted with the Campug Police Chief (who
also served as Deputy Chairman of the NSC) who suggested the
use of a polygraph test. Dr. Karam then discussed polygraph
testing with the entire NNRC staff in late September 1987;
all (including Mr. Boyd) agreed to take the test, except for
the two HP technicians in Mr. Boyd's unit--whose response
was, "see our lawyer." Karam, ff. Tr. 2723, at 33-34;
Tr. 2786, 2788 (Karam).

The two HP technicians’' resistance to taking the
polygraph examination caused Dr. Karam Lo wonder if they had
been involved in these incidents. 1In the following two
months, with hostilities between the HP and operations units
continuing, it seemed to Jr. Karam that the two HP
technicians' work performance was declining, that they were
*disgruntled, " that their attitude bordered on
insubordination, and that this could affect nuclear safety.
Karam, ff. Tr. 2723, at 34-35; Tr. 2789-90 (Karam). Dr.
Karam spoke about this situation to Dr. Stelson, who stated
that he had heard similar statements about the HP staff from

the NRC. Karam, ff. Tr. 2723, at 35; Tr. 2791 (Karam).'?

1%pr. Karam also stated that the two HP technicians were
adversely affecting Mr. Boyd's decisiveness and
effectiven~ss; and he believed that removing the two HP
technicians would help to eliminate the strife at the
facility. Tr. 2773-74 (Karam). In contrast, Mr. Boyd
believed that the University's reason for replacing the HP
gtaff was vindictiveness on the part of Dr. Stelson, due to
Mr. Boyd's having closed down a (State-licensed) hot cell
operation in early 1987, causing the loss of a $4,000
contract. Tr. 2181 (Boyd), Tr. 2474-77 (Karam) .
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On December 9, 1987, Dr. Karam advisad Dr. Stelson that
he believea the situation had deteriorated to the point that
nuclear safety was involved, and in his opinion the HP staff
should be replaced as quickly as possible with interim
personnel. Karam, ff. Tr. 2723, at 36; Staff Exh. 2%,
at 14.%° pr. Stelson suggested waiting until January
1988, when a new Associate Director was expected to join the
staff. They then agreed to speak to Dr. Bernd Kahn,
Chairman of the NSC, about the situation. Dr. Kahn
suggested that an assessment be obtained from an industrial
psychologist prior to taking the contemplated personnel
actions, to which they agreed. Drs. Karam and Stelson then

engaged Dr. R. Michael O'Bannon, an industrial psychologist,

20py. Karam's recommendation to replace the two HP
technicians was made one week before the commencement of Mr.
Kuzo's inspection on December 16, 1987, thus supporting
Georgia Tech'e assertion that their discharge was based upon
the HP-operations conflict and the HP technicians’ conduct,
rather than on a belief that they had reported problems to
the NRC during Mr. Kuzo's inspection. Tr. 3490, 3491
(Karam) . See Staff Exh. 25, at 14-15. However, the
discharges were not announced or put into effect until after
Inspector Kuzo's inuspection, lending some credence to GANE's
view that the discharges could have beer motivated (at least
.n part) by advice given to NRC rather than Georgia Tech.
See Ol Report 2-88-003 (GANE Exh. 33), Synopsis, at 6. A
Federal District Court apparently agreed, finding that one
factor in the discharges was their report to NRC inspectors
(in December, 1987) of the August 1987 Cadmium spill.
Millspaugh v. , Civil Action No. 1:88-cv-312-ODE
(N.D.Ga. 10/31/91 (slip op. at 24-25, 27-28), L
g : , 976 F.2d 744 (11th Cir.
1992) (Staff Exhs. 25, 26; Tr. 3457-58 (Karam). There is an
insufficient renord for us to resolve this question and,
given its occurrence almost ten years ago, we need not do
80.
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and asked him to perform this assessment. Karam, ff.
Tr. 2723, at 36; GT Exh. 10, at 1, 4.

(4) Inspection Report 87-08. The NRC inspection
that commenced on December 16, 1987, conducted by Inspector
George B. Kuzo, led to the identification of numerous
violations in the areas of operations and health physics
related to the Cadmium spill and resulted in the NRC's
issuance of the January 20, 1988, Order suspending reactor
experiments. These events further degraded Dr. Karam's
confidence in the HP staff--whom he alsc believed had
provided damaging (and arguably inaccurate) information to
the NRC (see n. 20, gupra, explaining that we have an
inadequate record to resolve whether reports to Inspector
Kuzo played any part in the proposed discharges of the two
HP technicians). Following the NRC's inspection "exit
interview" on January 22, 1988, Dr. Karam concluded that
removal of the HP staff should be expedited. Karam, ff.
Tr. 2723, at 42-43, 44; staff Exh. 25, at 24-27.

At about the same time, Dr. O'Bannon performed his
psychological assessment of the GTRR organ’ vation and, in
February, 1988, reported to Dr. Karam. GT xh. 10; Staff
Exh. 25 at 17. Dr. O'Banncn concluded that Mr. Boyd's
management of the HP unit was weak, that the level of
hostility between the HP and operations units was too great
and too entrenched to be repaired, that the HP staff showed

a defiant attitude with no desire to correct the situation,
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and that one of the HP technicians (Mr. Millspaugh) was
likely to have been involved in the "dirty tricks" referred
to above. Karam, ff. Tr. 2723, at 37-38; Tr. 3197 (Karam).

Dr. O'Bannon recommended that the antire HP staff be
removed from the NNRC and assigned elsewhere, and that a new
manager of the HP staff be appointed to replace Mr. Boyd.
Karam, ff. Tr. 2723, at 37; GT Exh. 10, at [unnumbered] 4.
NRC Inspector Kuzo conf.rmed, based on the number of
violations issued for poor performance by the HP group, that
the group had problems necessitating some sort of remedial
action. Tr. 1898 (Kuzo).

On February 11, 1988, Dr Karam handed letters to the
two HP technicians, Messrs. Paul Sharpe and Steven
Millspaugh, advising each that his "employment will be
terminated on February 25, 1988." On February 15, 1988,
however, prior to the effective date of the proposed
discharges, following discussions with counsel, Dr. Stelson
"rescinded" the discharges, pending a hearing; and the HP
technicians were thereafter reassigned to other duties
outside the NNRC. Staff Exh. 25, at 20-21; Tr. 3198
(Karam) .%*

In IR 87-08, Mr. Kuzo identified significant reactor
operations and radiation safety issues that required further

NRC attention. Therefore, during the period of January 14-

2Iat the time of this hearing, Mr. Millspaugh was still
working for Georgia Tech (although not at the reactor). Tr.
3200-01 (Karam) .
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2z, 1988, Region II management dispatched a special
ingpection team (which included Inspector Kuzo) to review
selected GTRR program areas. The inspection team found
numerous examples of failures to follow or to have adequate
procedures to implement the Technical Specifications (TS),
and/or violatiors of 10 C.F.R. Part 20 health physics
requirements associated with the August 1987 experiment and
the resulting Cd-115 contamination event. Staff Panel A,
ff. Tr. 1740, at 19-20; OI Report No. 2-88-003 (GANE Exh.
33). These deficiencies involved both operational and
health physics issues relaced to the pre-experiment review
and calculation of dose rate levels for the topaz and
cadmium container, as well as HP issues related to post-
accident radiation surveys and evaluation of personal
exposurese. Tr. 1778 (Kuzo).

In general, the inspection findings identified
continuing poor performance by Georgia Tech personnel
regarding routine operations and HP activities. Details of
these findings will be reviewed later, in connection with
the Cadmium-115 accident description, but particularly
noteworthy was Georgia Tech's failure, by the time of the
inspection (some four mcnths after the accident), to have
conducted a complete and thorough evaluation of the Cadmium-
115 contamination incident or to have implemented corrective
measures to prevent recurrence during future experiments.

Staff Panel A, ff. Tr. 1740, at 20.
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Georgia Tech's failure to evaluate the incident and to

implement corrective actions by the time of the inspection

were perceived to indicate a lack of managemeint involvement
and control of operations aud HP activities--which had been

consolidated under the Director's control in the July 1987

reorganization. JId. at 20-21; Tr. 1835 (Fredrickson),
3219-20 (Karam). The lack of management involvement and
control identified in IR 87-08 was considered by the NRC
Staff to be detrimental to the safety of the facility.
Tr. 1782 (Collins, Fredrickson, Gibson, Kuzo).

During this inspection, NRC Staff members also
determined that working attitudes between HP and operations
had continued to deteriorate, and informal training rather
than procedures were used for many routine tasks.

Operations personnel appeared satisfied with the NNRC
Director’'s management efforts, but HP personnel indicated
that the Director was involved too much in day-to-day health
physics activities to the detriment of those HP activities.
(At the same time, the Applicant added an NNRC Deputy
Director, which NRC Region II viewed as a positive
development because the individual selected had an
operations background and had not been involved in the prior
conflict between the HP and operations staffs; and because
establishment of this position would assist the Applicant in

improving its procedures and training. Staff Panel A, ff.
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Tr. 1740, at 21; Tr. 1888-91 (Fredrickson).)?? IR 87-08
concluded that there had been no significant improvement in
the Applicant’'s performance since the May 1987 entorcement
conference and that the management control problem
continued. Staff Panel A, ff. Tr. 1740, at 21; Staff Exh.
$2, At 1-3.%%

Particularly troubling to the NRC Staff were certain
findings it reached concerning the surveys and bioassay
performed by Georgia Tech HP personnel in response to the
Cadmium-115 contamination event. (These findings are

reviewed, infra, in our discussion of the accident .?4)

22me Staff was not concerned that this individual later
resigned from the facility, or that the position has been
vacant from April 1992 until the present, because (a) there
has been no degradation in Georgia Tech's performance since
the Deputy Director resigned; (b) the position was most
needed to assist in resolving the problems which existed at
that time (involving revisions to procedures, programs to
ensure regulatory compliance, and the functioning of the
organization), and those problems have since been resolved;
and (c) there was no licensing or TS requirement for the
position. Tr. 1891 (Fredrickson), Tr. 2981-84 (McAlpine).

23rhis inspection also raised concerns over the
Applicant's proposed organizational change which, the NRC
inspectors learned during this inspection, had been
implemented on July 1, 1987, without the prior issuance of a
license amendment. Staff Panel A, ff. Tr. 1740, at 21;
Tr. 1792-94 (Collins), 1839 (Fredrickson). See p. 16,

supxa.

4at the hearing, there was considerable difference of
opinion between the Staff and Georgia Tech concerning
whether there had been adequate sampling of the
contamination from the Cadmium-115 incident and whether
adequate records were available to evaluate the extent and
levels of contamination. Cf. Staff Panel A, ff. Tr. 1740,
at 22-24, and Tr. 1796-97, 1799, 1800, 1802, 1803-05, 1884,
1885-86, 1906 (Kuzo) with Karam, ff. Tr. 2723, at 40, 43-45,

(continued. ..)
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Technical inadequacies also were identified in this
inspection regarding personal contamination surveys and
biocassays performed for the operator (Mr. William Downs)
involved in the contamination event. Staff Panel A, ff. Tr.
1740, at 23-24; Tr. 1800, 1802, 1802-05 (Kuzo). (These
inadequacies are addressed, infra, in our discussion of Mr.
Downs . )

In IR 87-08, the Staff also determined that the
Applicant had not conducted adequate surveys and analyses of
possible air-borne contamination in August 1987, after the
incident occurred. Staff Exh. 12, at 7, 9; Tr. 1884,
1885-86. The survey results reviewed by the NRC included
the August 24, 1987 memorandum to Dr. Karam from HP
technician Paul Sharpe, who had served as the
Decontamination Supervisor. Staff Panel A, ff. Tr. 1740,
at 22-23. As we will review under the Cadmium-115 incident,
infra, that memorandum is not pertinent to our decision
here, except to the extent that it may relate to Georgia
Tech's current policy concerning reports to the NRC.

In IR 87-08, the NRC Staff rejected Dr. Karam's
reliance on the August 1987 air sample analysis. Staff Exh.

12 (Report Details, at 9). The Staff also questioned the

24 (.. continued)
and Tr. 3206, 3433, 3439 (Karam). We need not resolve these
questions here, however, inasmuch as the Applicant
eventually took st~ '3 to improve its sampling procedures and
te thniques and the staff has accepted the current procedures
as adequate. Tr. 1791 (Fredrickson).
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reliability of Dr. Karam's January 1988 analysis of air
filter samples. GT Exh. 11; Staff Exhs. 27, 28; Tr. 2511-12
(Boyd), Tr. 3423-25, 3441, 3444-50, 3465, 3472-74 (Karam).
Again, we need not resolve this dispute. We recognize that
there were certain deficiencies in the sampling techniques
and procedures used in 1987-88 but, as discussed later,
those techniques and procedures do not persist, and those
used today appear to be adeqguate. (For further elaboration
of these matters, and to the extent relevant to our

determination here, see our description of the Cd-115

accident infra.)
() Shutdown Orders. On January 20, 1988, the

NRC issued an "Order Modifying‘'License, Effective
Immediately, " which suspended all further irradiation
experiments. Staff Exh. 13; Staff Panel A, ff. Tr. 1740,
at 25. The Order stated that the Applicant’'s actions after
the May 1987 enforcement conference had not been sufficient
to address the management control problems, which continued.
The Order described the specific operations and health
physics violations related to the August 1987 contamination
event, and it stated that Georgia Tech had failed to
complete a thorough review of the event regarding its

cause (s8) and had not taken any corrective measures to
prevent recurrence during future experiments. The Order

required Georgia Tech to cease utilization of the reactor
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facility for any irradiation experiments until the following
requirements were met:

(1) assessment of management controls
over facility operations;

(2) review of records for similar
occurrences and identification of root
causes;

(3) assessment of personnel exposures
during the contamination and
decontamination;

(4) review of facility health physics
and operating procedures for
inadequacies;

(5) identification and scheduling of
corrective actions;

(6) development and implementation of a
training program; and

(7) submission of the results of these
assessments and reviews to the NRC for
review.

Staff Panel A, ff. Tr. 1740, at 25.

On February 15 1988, the President of Georgia Tech
directed the immediate suspension of all reactor operations
pending adequate resolution of all safety questions. Karam,
ff. Tr. 2723, at 45-46. An NRC enforcement conference was
held with Georgia Tech management on February 23, 1988.
During this conference, the NRC representatives presented
their view that a serious management problem existed 2t the
NNRC, which was not limited to the facility's health physics
organization. These representatives also expressed concern

as to whether certain recent changes made at the facility,

involving the replacement of HP personnel and the addition
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