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Statutory Reporting Requirements Addressed

Energy Reorganization Act of 1974, as Amended

Section 307(c) directs the Commission to include in its Annual Report statements
and descriptions concerning:

‘. .. the short-range and long-range goals, priorities, and plans of the Commis-
sion as they relate to the benefits, costs, and risks of nuclear power.”’ (See Chapters
1 and 2. Specific goals concerning fuel cycle are discussed in Chapter 3; safeguards,
Chapter 4; wastes, Chapter 5; inspection and enforcement, Chapter 6; abnormal oc-
currences, Chapter 7; emergency response planning, Chapter 8; nuclear nonprolifera-
tion, Chapter 9; standards, Chapter 10; and research and risk assessment, Chapter
11.)

¢, . . the Commission’s activities and findings in the following areas —

(1) insuring the safe design of nuclear power plants and other licensed facil-
ities . . .”” (For reactors, see Chapters 2, 7, 10 and 11; materials facilities,
devices and transportation packages, Chapters 3, 7, 10 and 11; waste
facilities, Chapters 5 and 10.)

‘(2) investigating abnormal occurrences and defects in nuclear power plants and
other licensed facilities . . .”” {See Chapters 2 and 7.)

“(3) safeguarding special nuclear materials at all stages of the nuclear fuel
cycle . . .” (See Chapters 4, 10 and 11.)

‘(4) investigating suspected, attempted, or actual thefts of special nuclear
materials in the licensed sector and developing contingency plans for deal-
ing with such incidents . . .”’ (See Chapters 4, 6 and 10.)

“(5) insuring the safe, permanent disposal of high-level radioactive wastes
through the licensing of nuclear activities and facilities . . .”” (See Chapters
1and §.)

““(6) protecting the public against the hazards of low-level radioactive emissions
from licensed nuclear activities and facilities . . .”’ (See Chapters 1, 2, 3, 7
and 10.)

Section 205, as amended in 1977, requires development of “‘a long-term plan for
projects for the development of new or improved safety systems for nuclear power
plants’’ and an annual updating of the plan. (See Chapter 11.)

Section 210, added in 1977, directs the Commission to submit ‘‘a plan providing
for the specification and analysis of unresolved safety issues relating to nuclear reac-
tors,”” and to include progress reports in the Annual Report thereafter concerning
corrective actions. (See Chapter 2.)

Nuclear Nonproliferation Act of 1978

Section 602 requires annual reports by the Commission and the Department of
Energy to ‘‘include views and recommendations regarding the policies and actions of
the United States to prevent proliferation which are the statutory responsibility of
those agencies. . .”” (See Chapter 9.)

Atomic Energy Act of 1954, as Amended

Section 170 i, directs the Commission to report annually on indemnity operations
implementing the Price-Anderson Act which provides a system to pay public liability
claims in the event of a nuclear incident. (This report, which has been submitted
separately in the past, appears in Chapter 2 under ‘‘Indemnity and Insurance.” A
report on Advisory Committee on Reactor Safeguards activities, which has been sub-
mitted annually with the indemnity operations report, also is included in Chapter 2.)







Overview and Summary

This is the fourth Annual Report of the U.S. Nuclear
Regulatory Commission, to be submitted to the President for
transmittal to the Congress, under Section 307(c) of the
Energy Reorganization Act of 1974.

This report sets forth major NRC activities in fiscal year
1978—licensing decisions, regulatory studies and directives,
policy matters—under headings which correspond with the
various facets of the agency’s statutory responsibility. This
introductory chapter provides a brief overview and summary
of those activities. Throughout this chapter, certain signifi-
cant actions or events taking place after the close of the report
period (September 30, 1978) are cited; these will be treated in
more detail, as warranted, in next year’s report.

As the NRC completed its fourth year, a number of issues,
as controversial as they are critical, continued to be of con-
cern to the Commission in carrying out the nuclear regulatory
mission. NRC efforts to improve nuclear licensing and regula-
tion without compromise to completeness reflected the conti-
nuing national preoccupation with the need for reliable and
safe domestic energy sources. Other evidences of the broaden-
ing ramifications of the agency’s mandate, at home and inter-
nationally, can be found in virtually every part of the report.
Amid the shifts in priorities and commitment of resources, the
basic mission remains unchanged: to regulate civilian nuclear
activities so that the public health and safety, national security
and environmental quality are protected and the antitrust laws
obeyed.

Chapter 1 discusses salient actions and events of the fiscal
year in the general areas of safety, research, the nuclear fuel
cycle, the licensing process, and new statutory tasks, and in-
cludes brief updating through December 1978.

SAFETY

The Commission’s primary concern for safety in civilian
nuclear activities involves two major considerations: the risks
posed by serious nuclear accidents, on the one hand, and by
exposure to routine releases of low levels of radioactivitiy on




the other. (The risks associated with prolifera-
tion are of a different sort, and are discussed
separately.) The Commission’s safety goal, im-
plemented with guidance from national radiation
protection standards, is to see that its licensees
and applicants for licenses take the actions con-
sidered necessary to assure that there are no un-
due risks to the public and workers from both
normal activities and potential accidents.

The NRC has increased its studies of the
potential health effects from exposure to low-
level radiation. During the year, NRC funded
research on the effects of specific radioisotopes,
analyzed current research in radiobiology and
epidemiology, drew up preliminary plans to
study the feasibility of a large-scale
epidemiology investigation on low-level radiation
effects, and conducted a public meeting to
review and critique recent studies in this field.
The NRC also assisted the Department of
Health, Education, and Welfare in its Presiden-
tial assignment to develop a program responding
to concern about the effects of radiation ex-
posure on workers in nuclear-related projects.

At the end of 1978, the Commission was
working with the Environmental Protection
Agency to develop preliminary plans for a broad
program of epidemiological research on health
effects of low-level ionizing radiation as directed
by the NRC Authorization Act for Fiscal Year
1979, which was signed into law on November 6.
NRC and EPA concluded a memorandum of
understanding on their respective roles in
December, and will report progress to Congress
in April and September 1979.

In related actions, the NRC initiated a two-
year study of the environmental impact of con-
sumer products containing radioactive material,
and issued proposed policy and rule changes
designed to improve regulation of the uses of
radioisotopes in medicine. The consumer prod-
ucts assessment is concentrating initially on the
health and policy aspects of the increasing use of
ionization-type smoke detectors.

Licensees’ Experience

On the basis of NRC inspections and person-
nel exposure information, licensees continued to
achieve a generally good overall radiation safety
record during 1978.

During the fiscal year, NRC reported to Con-
gress on a quarterly basis nine abnormal occur-
rences in licensed operations, compared with 19
in the previous year. In addition, there were
four events reported by Agreement States which
met the criteria for abnormal occurrences. These
occurrences—events considered to be significant
from the standpoint of safety but which do not
always imply a direct, imminent threat to
people—are summarized in Chapter 7.

Seven of the nine abnormal occurrences
reported during the year concerned power reac-
tors, and involved such problems as design defi-
ciencies, unqualified electrical equipment,
degradation of components, and deficiencies in
procedures. Some of these events revealed
technical problems generic to a number of reac-
tors. The NRC took appropriate actions to
assure correction of deficiencies, involving, in
some cases, the shutdown or extended outages
of plants.

As in previous years, there was no nuclear ac-
cident causing detectable injury to members of
the public at any licensed power reactor in the
United States. By year-end, licensed nuclear
power plants had accumulated more than 400
reactor-years of operation without experiencing
such an accident.

During the year, the staff continued a
systematic evaluation of 11 nuclear power plants
licensed before 1972 to determine to what extent
they meet current licensing requirements for new
plants. The program will determine whether
changes will be necessary in the interests of safe-
ty and what the implications of the findings are
for operating plants. Technical reviews of the
environmental qualification of equipment were
initiated in December 1977 and an interim
assessment of staff findings was published
(NUREG-0458) in May 1978 as part of a
response to a petition on this subject from the
Union of Concerned Scientists. Work has also
begun on other topics requiring long review
times such as seismic design and effects of
postulated pipe breaks.

In January 1978, as required by an amend-
ment to the Energy Reorganization Act, the
Commission transmitted to the Congress a plan
for the specification and analysis of ‘‘unresolved
safety issues’’ relating to nuclear reactors.
Progress reports on the resolution of these issues
are required in the Annual Report. The NRC
has identified 17 ‘“unresolved safety issues,’” and



progress and schedules toward their resolution
are discussed in Chapter 2 of this Annual
Report.

Occupational Exposures

During the year the NRC compiled 1977 per-
sonnel monitoring data collected from 457
licensees in the four categories having the
greatest potential for significant personnel radia-
tion exposures: power reactors, industrial
radiographers, fuel fabricators and processors,
and certain processors and distributors of
radioisotopes. These are the only categories cur-
rently required to report personnel monitoring
data to the NRC. The information showed that
98,212 individuals were monitored, with a collec-
tive dose of 38,944 man-rems and an average in-
dividual dose of 0.40 rem. This represented a
slight increase over the 1976 average dose of
0.36 rem but continued to be well below the an-
nual dose permitted by NRC regulations.

In order to obtain a comprehensive picture of
the exposure experience of workers in licensed
nuclear operations, the Commission adopted an
amendment, effective in December 1978, requir-
ing annual statistical summary reports from all
NRC licensees. The expanded requirement will
last two years, covering 1978 and 1979, after
which the NRC will consider whether or not to
extend or modify the rule change.

The NRC expended substantial effort during
1978 toward upgrading safety in radiography

The independent Risk Assessment
Review Group of scientists appointed
to review the Reactor Safety Study
(WASH-1400) and comments made
on it reported results of its year-long
study to the Commission on
September 7, 1978. Dr. Harold Lewis
of the University of California at
Santa Barbara, chairman of the
group, is shown at left center,
addressing the Commission, seated
on the opposite side of the table,
from left: Commissioner Ahearne,
Commissioner Kennedy, Chairman
Hendrie, Commissioner Gilinsky,
and Commissioner Bradford. (The
group’s membership and its conclu-
sions and recommendations re-
garding the Reactor Safety Study and
development and use of risk assess-
ment methodology will be found in
Chapter 11.)

operations. Several seminars were conducted for
radiographers at the regional offices, and the
Commission published for comment possible
equipment design requirements and several pro-
posed minor changes in regulations.

The Commission is considering other rule
changes to strengthen and make more inspec-
table and enforceable its requirements that
workers’ exposures be kept not only within
regulatory limits, but also as low as is
reasonably achievable within those limits. In ad-
dition, the Commission is committed to holding
a public hearing in 1979 on the adequacy of
present occupational standards for radiation
protection.

Inspection and Enforcement

Inspections of all types—approaching 6,600 in
fiscal year 1978—are being conducted at a rate
almost doubling that achieved when the NRC
was created in 1975. An important development
during the year was the assignment of resident
inspectors to the sites of 20 nuclear power sta-
tions where 45 reactors are either in operation or
are in advanced stages of construction, and to
three major nuclear fuel facility sites. Such
deployment will continue over the next several
years in a program to improve inspection effec-
tiveness.

In October, the NRC staff submitted to the
Commission the results of a program begun in




1976 to develop methods for evaluating the
regulatory performance of major licensees.
Technical reports describing the two-year effort
were released to the public and drew widespread
attention from licensees, industry and citizen
groups, and local news media. Using inspection
and enforcement data for the year 1976, the
staff explored three distinct evaluation methods:
(1) statistical analysis of noncompliance infor-
mation, (2) trend analysis of ‘‘licensee event”’
data, and (3) the subjective opinions of NRC in-
spectors. The Commission supports the staff’s
concept of developing and applying a com-
prehensive evaluation approach that will com-
bine the best features of each of the three
methods developed to date, beginning with 1978
data. If successful, the new two-year trial pro-
gram will improve the quality of regulation by
providing a systematic way of identifying key
factors that influence licensee regulatory perfor-
mance and, at the same time, assist the NRC in
allocating inspection resources more efficiently
and effectively.

The more severe sanctions imposed in 1978
citations of licensees for failure to comply with
NRC reqguirements included 14 civil monetary
penalties and 10 orders to cease and desist
operations, or for modifications, suspension, or
revocation of licenses. The Commission plans to
resubmit proposed legislation not acted on by

NRC's Licensee Contractor and
Vendor Inspection Program, coor-
dinated from the Region IV (Dallas)
Office, ensures that organizations
supplying services, equipment, com-
ponents or systems to licensees/ap-
plicants carry out quality assurance
programs that meet exacting NRC
guidelines. This photo shows inspec-
tor Lawrence E. Ellershaw examining
gas-metal arc welding being per-
formed on a pump rotor during his
inspection of a pump fabrication
plant in Vernon, California.

the 95th Congress which would sharply increase
the amount of a fine that could be levied as a
measure to provide greater incentive for licensee
compliance.

Transportation

In August, the NRC certified to the Congress,
in conformity with Public Law 94-79, that it had
developed and tested a safe plutonium container
which would not rupture under crash and blast
testing equivalent to the crash and explosion of
a high-flying aircraft. This culminated a three-
year effort involving extensive design and testing
and reviews by the Advisory Committee on
Reactor Safeguards and the National Academy
of Sciences’ Assembly of Engineering.

A final NRC environmental statement assess-
ing impacts of radioactive materials transport by
all modes was released in December 1977, It
concluded that shipments are being conducted
under the present regulatory system in an ade-
quately safe manner. A draft environmental
statement on the transportation of radioactive
material in urban areas will be issued in early
1979. A preliminary report of a joint NRC-DOT
study of the adequacy of existing requirements
for shipping low-level radioactive material was



completed in July. It concluded that the low
hazard associated with uranium concentrate
(yellow-cake) would not justify more accident-
resistant packaging.

Litigation continued over a New York City or-
dinance which virtually bans the transport of
significant amounts of radioactive material
within the city. DOT has announced a rulemak-
ing proceeding for routing restrictions of
highway movements, and the NRC is consider-
ing joint participation in the proceeding,

The 1977 Annual Report noted that shipments
of highly enriched uranium through Chicago’s
O’Hare Airport would cease pending a joint
study by NRC and the Office of the Mayor of
Chicago. In February 1978, the Mayor decided
against proceeding with the short-term study at
that time. The Mayor subsequently indicated
that the use of a military air base or the military
side of a civilian-controlled airport would go far
to reassure the general public that every possible
precaution is being taken relative to the
transportation of these materials. The NRC
referred this question to the Executive Branch.
Meanwhile, there has been a de facto suspension
of air shipments of highly enriched uranium
through O’Hare Airport since December 1977.

RESEARCH

NRC'’s confirmatory research program con-
tinued to expand and to produce useful results
during 1978, particularly with regard to light
water reactor safety. Reactor research adds to
the understanding of the margins of safety
which NRC licensing requirements are intended
to provide.

The loss-of-fluid test facility (LOFT)—the
Commission’s largest test apparatus located at
the Department of Energy’s Idaho National
Engineering Laboratory—was brought to its full
design power of 50 megawatts (thermal) on Oc-
tober 8 after completion of a series of non-
nuclear tests. The LOFT project investigates the
integral thermal-hydraulic and nuclear fuel
behavior aspects of loss-of-coolant accidents to
permit the validation of analytical models
developed for reactor safety analysis and the
evaluation of emergency core cooling systems.
The first nuclear experiment was successfully
conducted in December and others will continue

into the 1980’s, dealing with a variety of pipe-
break sizes and locations.

Other research activities during the year in-
cluded initiation of a program to evaluate safety
margins in seismic design methodology for reac-
tors, operation of the modified Annular Core
Research Reactor at its upgraded design power,
completion of the first loss-of-coolant accident
blowdown test in the Power Burst Facility, and
development of production versions of major
systems, component and containment computer
codes. The research program also contributed to
development of safe plutonium air-shipment
containers, as discussed above.

In April the NRC provided to the Congress,
as directed in the Fiscal Year 1978 Authorization

Work crews load nuclear fuel modules into the LOFT
reator in preparation for bringing the reactor critical for the
first time. Criticality occurred on February 5, 1978. (Note:
New nuclear fuel can be handled directly, whereas after
operation in the reactor, remote handling is required.) The
first fuel loaded was a corner module, containing a neutron
source to help start the reactor, The second module was the
center module shown in the reactor, held in place by tem-
porary supports. The assembly shown going into the reactor
is one of the four which contain the control rods, Fuel
loading was done inside a clean area to prevent foreign
material from entering the reactor,



Scenes before and during the successful conduct of the first of a series of nuclear tests in NRC’s LOFT (Loss-of-
Fluid Test) reactor on the night of December 9, 1978 at the Department of Energy's Idabo National Fngineering
Laboratory (INEL).

Above, in the LOFT control room two hours before the test, computer specialists discuss code predictions with
NRC, DOE and LOFT contractor project personnel. The 50 thermal megawatt test reactor, largest in NRC’s pro-
gram of confirmatory research and the only complete experimental system of its kind in the world performing loss-
of-coolant experiments, is crammed with hundreds of instruments to gather data on temperatures, pressures and
coolant flow rates throughout a brief but extremely complex event: a deliberate loss of coolant, simulating a reactor
pipe break, nuclear fuel heatup, and fuel cooldown by emergency cooling systems.

Below, seconds before ‘‘blowdown”’ in the test, NRC, DOE, contractor and foreign scientists waich intently as
critical items of information are recorded on a display panel in the visitors’ room adjacent to the control room in a
concrete control complex. (Thomas E. Murley, director of NRC's Division of Reactor Safety Research, is shown
standing at left.) After “‘countdown,’’ in the 90-foot-tall steel containment building nearby, two large blowdown
valves opened in about 18/1000 of a second and steam and water was rapidly discharged into a suppression tank.
After automatic shutdown of the reactor, on loss of the coolant, the temperature of the nuclear fuel cladding rose
from 650 degrees Fahrenheit to about 950 degrees, then leveled off and lowered as the emergency systems success-
fully forced cooling water back into the reactor.
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Act (P.L. 95-209), a plan for developing new or
improved safety systems for nuclear power
plants. A status report, also required annually
by the Act, is contained in Chapter 11.

In September, a seven-member group of scien-
tists appointed by the Commission to review the
Reactor Safety Study (also known as the
Rasmussen Report), delivered its final report.
The charter of the group, headed by Professor
Harold W. Lewis of the University of Califor-
nia, had four basic elements: (1) to clarify the
achievements and limitations of the Reactor
Safety Study (WASH-1400); (2) to assess peer
comments on it, and the response to those com-
ments; (3) to study the present state of risk
assessment methodology; and (4) to recommend
to the Commission how (and whether) such
methodology can be used in the regulatory and
licensing process. In general, the report of the
Lewis group agrees with much of the criticism
that has been expressed of the Reactor Safety
Study, particularly of the Executive Summary of
the study, while endorsing the basic fault tree/
event tree methodology that was employed in the
study. (The Lewis group’s summary of its fin-
dings and recommendations appears in Chapter
11 under *‘Risk Assessment Research.’’) At the
end of the year, the Commission was reviewing
the report and its recommendations.

THE NUCLEAR FUEL CYCLE

Salient developments affecting the NRC’s
responsibilities in nuclear fuel cycle regulation
included: (1) enactment of the Nuclear Non-
proliferation Act of 1978, exerting strong impact
on export licensing considerations; (2) a Con-
gressional mandate to study possible extension
of NRC regulatory authority to existing and
future Federal radioactive waste storage and
disposal activities; and (3) enactment of uranium
mill tailings control legislation which gives the
NRC direct regulatory authority over tailings
and provides for remedial actions at inactive mill
sites.

Other significant fuel cycle activities requiring
NRC participation were the study by an In-
teragency Review Group on Nuclear Waste
Management, which is to be reported to the
President in early 1979; and ongoing national
and international evaluations of nuclear fuel cy-

cle systems to explore means of minimizing
nuclear proliferation risks.

Waste Management

The importance of resolving the issue of safe
storage and disposal of nuclear wastes—par-
ticularly high-level radioactive waste—was em-
phasized by the President’s action in establishing
an Interagency Review Group on Nuclear Waste
Management (IRG) to develop a strategy to deal
with handling existing and future waste from
military and civilian activities. The NRC, par-
ticipating as a non-voting member, provided
technical assistance and staff comments on suc-
cessive drafts of the IRG report. Recommenda-
tions based on the report and public comments
thereon are expected to be sent to the President
in final form early in 1979.

On the basis of a draft of the IRG report
released in October for public comment, the
Commission feels that it objectively identifies
key issues and establishes a philosophic basis for
a disciplined approach to solving waste manage-
ment problems. The Commission will study the
recommendations in the final report to deter-
mine their potential impact on the direction and
scope of the agency’s waste management pro-
grams.

In November, the Commission issued for
public comment a proposed policy statement on
procedures for reviewing a possible license ap-
plication from DOE for a high-level nuclear
waste repository. The proposed process would
involve (1) pre-application consultation by DOE
and NRC staff on site suitability matters; (2)
formal safety and environmental review of the
application by NRC, and an opportunity for a
public hearing before a decision on construction;
(3) a second NRC formal review and an oppor-
tunity for a hearing before the Commission
could authorize receipt of waste for storage; and
(4) an NRC staff review after the repository had
been filled to capacity prior to a Commission
decision on the closing of the facility and
amendment of the license.

The NRC plans to issue by early 1980 propos-
ed regulations on high-level waste classification,
form, packaging, and repository siting and
design.

As directed by the Fiscal Year 1979
Authorization Act (P.L. 95-601), the NRC is ex-
ploring with DOE possible extension of NRC
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regulation to existing and future Federal waste
storage and disposal activities, and also ways 10
improve State participation in siting, licensing
and developing waste facilities, Reporis on both
these investigations are expected to be submitted
to the Congress by March 1, 1979,

Recent developments have raised the question
of whether adequate regionally distributed com-
mercial capacity for low-level radioactive wastes
will be available at currently operating facilities.
Two of the six licensed commercial burial
grounds (West Valley, N.Y., and Maxey Flats,
Ky.) are closed and a third at Sheffield, 1., has
reached its licensed capacity. A limit has been
placed by South Carolina on the acceptable
volume at Barnwell, 8.C. Thus, a large fraction
of the low-level waste generated in the Eastern
and Midwestern United States must soon be
fransported to the operating sites at Beatty,
Nev., and Hanford, Wash, The NRC believes
that the industry can work out cooperative
arrangements for use of shielded containers,
transport vehicles, and interim storage for the
immediate future. However, the NRC has re-
quested DOE to develop a contingency plan for
use of its disposal sites for commercial wastes if
needed.

During the year, the NRC conducted a study,
scheduled for completion early in 1979, of
methods other than shallow land burial for
disposal of low-level wastes, including: (1)
engineered structures, (2) ocean disposal, (3)
mined cavities, and (4) burial at greater depths
{approximately 30 feet) than the four to six feet
of cover in present practice, Public comments
have been requested on development of a
regulatory program for alternative disposal
methods,

At year-end, the Commission elevated its
waste management organization to divisional
status, with some 50 staff members and $10
million allocated to these activities during fiscal
year 1979,

Spent Fuel

Termination in 1977 of proceedings on
reprocessing and recycle of plutonium in light
water reactors accentuated the need for interim
storage of the growing accumulation of spent
fuel discharged from nuclear power plants. The
problem was addressed in a draft environmental

impact statement ixsued by the NRC stalf in
March 1978, The statement indicated that com-
wercial spent fuel generated through the year
2000 could be accommodated in a sale and en-
vironmentally sound manner either by medifying
storage pools at reactor sites or by providing in-
dependent storage facilities. The final statement,
to be completed in early 1979, will 1ake into ac-
count the extensive public comments 1eceised.

Meanwhile, NRC has taken a number of
actions to authorize pool expansions and 10
prepare for licensing of offsite storage. As of
September 30, 1978, 36 of 50 applications 10 ox-
pand pools had been approved. Development of
regulatory guidance on temporary spent fuel
storage has received high priority, and a pro-
posed rule on independent installations was
published for public comment in October,

The NRC staff also has provided gaidanve 1o
DOE and to the Tennessee Valley Authority, at
their request, regarding potential license applica-
tions for interim spent fuel storage installations,

Mill Tailings Control

The Uranium Mill Tailings Radiation Contiol
Act of 1978 gives the NRC direct licensing
authority over mill tailings by amending the
definition of byproduct material in the Atomie
Energy Act of 1954, It also provides Tor NRC
participation in a DOE-implemented romedsal
action program to control tailings pile~ at inac-
tive milling sites which have long been 1evog-
nized as needing corrective action. {Provisions of
the Act are described later in this chapter.) Dur-
ing the year, the NRC had already set perior-
mance objectives for the uranium milling
industry as part of an extensive program 10
upgrade tailings management. The stalf is
preparing a generic environmental impact assess-
ment which will present alternative solutions and
provide for public participation in regulatory
decisions.,

In the interim, NRC is requiring a stabiliza-
tion and control program at all uranium mills as
part of the license review for new mills or ap-
plications for license renewals, Licenses are be-
ing conditioned 10 require tailings stabilization
and financial security arrangements 10 ensure
this, NRC also is working with its Agreement
States to ensure compatibility of 1cgulatory re-
quirements in this area,



Exports and International Safeguards

The quest for means of minimizing nuclear
proliferation risks in the operation of nuclear
fuel cycle systems continued to dominate inter-
national regulatory concerns during 1978.

The NRC participated throughout the year in
support activities associated with the Interna-
tional Nuclear Fuel Cycle Evaluation (INFCE),
being conducted by more than 50 countries and
international organizations, and with DOE’s
Non-proliferation Alternative Systems Assess-
ment Program (NASAP) which is providing
technical input to INFCE. NRC has furnished
technical expertise to U.S. support groups in the
INFCE project, and has been reviewing and
commenting on the health and safety, en-
vironmental, safeguards and licensing aspects of
reactor and fuel cycle concepts being studied in
NASAP.

Under provisions of the 1979 NRC Authoriza-
tion Act (described later in this chapter), NRC
will broaden its activities in monitoring and

reporting to Congress on these fuel cycle studies.

With the enactment of the Nuclear Non-
proliferation Act of 1978, United States policy
took a new direction which significantly affected
the NRC’s activities and decision-making in ex-
port/import licensing matters. Before the Act
became law, the NRC had already begun actions
to consolidate and codify export/import licens-
ing regulations, and these rules (10 CFR Part
110), which became effective in May, serve to
implement provisions of that legislation.

NRC auditors Yutaka Kobori and
Arnold Wieder from the Region V
Office in Walnut Creek, Cal., inven-
tory shipment of reactor fuel bound
for Japan as part of NRC's
safeguards inspection program,

Shortly after the nonproliferation legislation
was enacted, the four NRC commissioners then
in office divided in a tie vote on the question of
whether or not India met all the criteria in the
new Act in their consideration of a license ap-
plication to export nuclear fuel for the Tarapur
reactors. As a result, the Commission did not
certify that the statutory criteria were met. This
resulted in referral of the case to the President
who authorized the export on April 27. After a
60-day Congressional review period expired with-
out a resolution disapproving the proposed ex-
port, the material was shipped to India in July.

The Commission’s views concerning the ex-
perience in discharging its new responsibilities
under the Act, which are required to be reported
annually, are presented in Chapter 9.

International safeguards continued to be a
major focus of Commission interest in 1978. In
February, the Commission informed the cogni-
zant committees of Congress of its views re-
garding safeguards deficiencies in various coun-
tries as identified in the Special Safeguards Im-
plementation Report of the International Atomic
Energy Agency (IAEA). The Commission fur-
ther noted that the staff has indicated its inabili-
ty on the basis of available information to pro-
vide independent assessments of the adequacy of
IAEA safeguards. In correspondence with this
situation, the Commission has supported the
development of an interagency U.S. Government
action plan to strengthen IAEA safeguards.
Meanwhile, in accordance with pertinent
statutes, the NRC continues to assess the inter-
national safeguards aspects of proposed exports
on the basis of available information.
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Domestic Safeguards

A number of safeguards efforts were initiated
or continued during the fiscal year. Among these
was the implementation of the requirement that
power reactor licensees’ safeguards meet a
specified hypothetical threat involving sabotage
of a nuclear facility (see Chapter 4). In addi-
tion, a comprehensive evaluation program to
assess safeguards was continued at licensed fuel
cycle facilities. Inspections were performed to
assure compliance with safeguards regulations
and license conditions. Safeguards provisions for
non-power reactor operations are established on
an individual basis at a level commensurate with
the safeguards risk posed by the facility. Most
non-power reactors involve only a small risk of
either theft or sabotage; however, NRC is cur-
rently reevaluating such risks with a view toward
improving physical protection measures at these
facilities. The intransit domestic shipping of
strategic special nuclear material (SSNM) also
came under scrutiny during the year: from
January to October of 1978, all eight shipments
made were inspected while in progress, with no
items of non-compliance detected.

Several guides and reports were issued by
NRC during fiscal year 1978 in support of the
safeguards regulations of Part 73, furnishing
assistance to licensees in designing intrusion
alarm systems, as part of the physical security
required for power reactors or activities involv-
ing SSNM; in the training of security personnel
at the facility site and for transportation pur-
poses; for assessing the potential benefits of
automation in tracking SNM in storage or ac-
counting for SNM through sampling methods;
and the like (see Chapter 10).

The Safeguards Contingency Planning Pro-
gram produced detailed contingency plans to be
carried out at both the individual facility or
licensed operation and at the national level in
the event of a theft of SSNM or sabotage of a
nuclear facility,

(A detailed report on domestic safeguards for
fiscal year 1978 is being sent separately to the
Congress as required by Public Law 95-601,
amending Section 209 of the Energy
Reorganization Act of 1974.)

THE LICENSING PROCESS

Improving the process for licensing nuclear
power plants, which has been a continuing goal
of the Commission, became a focal point of
public, Congressional and Executive Branch con-
cern during 1978.

Some basic problems were underlined in the
Seabrook case which has been before public
agencies and in and out of court, and still awaits
final resolution. In the years following initial
authorization for construction of the Seabrook
Nuclear Power Plant in New Hampshire, the
Commission twice ordered suspension of con-
struction; the licensing and appeal boards ex-
pended thousands of hours on the case; and
NRC and Environmental Protection Agency
decisions have several times been taken to court.
The Commission found its decisions complicated
by decisions made by other agencies.

The Seabrook experience offered some
valuable lessons for the NRC. First, the staff
and the hearing boards need to do a good job in
developing an adequate evidentiary record, both
for efficiency in the process and to avoid
repeated court challenges. Second, Seabrook
pointed up the value of an early site review in
order to resolve at an early stage issues concern-
ing basic land use and the environment. Third,
the Seabrook case helped identify some am-
biguities in the NRC alternative sites review that
need correcting.

As a direct outgrowth of the Seabrook ex-
perience, the Commission also has directed that
a comprehensive study be conducted of the “‘im-
mediate effectiveness’’ rule which will focus par-
ticularly on the implications of permitting con-
struction of nuclear power plants to proceed
while challenges to construction permits are
under adjudication.

The Commission has also ordered a study of
whether the Commission should involve itself to
a greater degree in the licensing process by tak-
ing direct appeals, at least of some issues, from
the decisions of the licensing boards. At present,
an NRC Atomic Safety and Licensing Appeal
Board reviews decisions of the Atomic Safety
and Licensing Boards. The Commission may
review decisions of an appeal board in cases of
exceptional legal or policy importance, either on
its own motion or by accepting a petition for



A new Memorandum of
Understanding establishing an overall
management policy for the Depart-
ment of Energy and the NRC with
regard to interagency relationships in
the conduct of research programs
and related activities was signed on
February 24, 1978, at Commission
headquarters. Left to right: DOE
Under Secretary Dale D. Myers,
NRC Chairman Joseph M. Hendrie,
and NRC Commissioner Richard T.
Kennedy.

review. The Commission has not taken a posi-
tion on the matter pending completion of the
study.

A number of other administrative im-
provements in licensing procedures have been
initiated or are continuing on the basis of
Commission-approved recommendations coming
out of an extensive staff study (see Chapter 2).

During the year, the Commissioners presented
their individual views in Congressional testimony
concerning the Administration’s proposed
nuclear siting and licensing legislation which
failed of enactment during the second session of
the 95th Congress. The proposal featured,
among other things, statutory recognition and
extension of some of the Commission’s policies
and initiatives in the areas of early site review
and standardization of nuclear power plants. At
year-end, the Commission was preparing its
views concerning possible legislative initiatives
for communication to the cognizant committees
during the new session.

NEW TASKS MANDATED

New NRC responsibilities, special tasks and
reporting requirements were mandated in three
Acts which became law during the final session
of the 95th Congress: the Nuclear Nonprolifera-
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tion Act of 1978 (discussed earlier in this chapter
and in Chapter 9), the NRC Authorization Act
for Fiscal Year 1979 (Public Law 95-601, signed
November 6), and the Uranium Mill Tailings
Radiation Control Act of 1978 (Public Law
95-604, signed November 8).

Authorization Act Requirements

The fiscal year 1979 NRC Authorization Act
contains many provisions affecting the NRC’s
activities and authority, and requiring new
reports to Congress, both through new mandates
and through amendments to the Atomic Energy
Act of 1954 and the Energy Reorganization Act
of 1974,

The principal new requirements in the Act are
as follows:

Low-Level Radiation Health Effects Study.
NRC and EPA are directed to conduct, in con-
sultation with the Secretary of Health, Educa-
tion, and Welfare and other Federal and State
agencies, preliminary planning and design
studies for epidemiological research on the
health effects of low-level ionizing radiation. By
April 1, 1979, NRC and EPA are to report to
Congress on agency capabilities and research
needs and by September 30, 1979, on options
for Federal research in this area.
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Safeguards Reports. The Commission is to
submit a special report to Congress before
February 1, 1979 on the status of domestic
safeguards matters during fiscal year 1978, with
a report on each succeeding year to be included
in the NRC Annual Report to Congress.

Fuel Cycle Evaluation. The NRC must
monitor, and assist as requested, the Interna-
tional Nuclear Fuel Cycle Evaluation and the
studies being carried out by DOE of the various
fuel cycle systems, and report to Congress on
the status of these studies semiannually through
calendar year 1980 and yearly thereafter through
1982.

Employee Protection. Employers, including
NRC licensees, license applicants, and their con-
tractors and subcontractors, may not discharge
or otherwise discriminate against employees for
assisting the NRC enforcement process. Any
employee who believes he has been discriminated
against for any such assistance may file charges
with the Secretary of Labor, who is authorized
to investigate and rule on the merits of the com-
plaint and to enforce a finding of a violation by
all appropriate means.

Waste Disposal. Several provisions relate to
studies and reports concerning radioactive waste
storage or disposal. NRC is directed to:

* [nvestigate, in cooperation with DOE,
possible extension of NRC’s regulatory
authority to existing and future Federal
radioactive waste storage and disposal ac-
tivities. The Commission is directed to
report the results to Congress by March 1,
1979, including a listing and inventory of
all radioactive waste storage and disposal
activities now being conducted or planned
by Federal agencies.

* Notify the Governor and legislature of any
State when the Commission has knowledge
of a proposed site in such State for
radioactive waste storage or disposal.

* Explore improving the opportunities for
State participation in the siting, licensing,
and developing of waste storage and
disposal facilities. The report of results and
any necessary legislative proposals (in-
cluding a possible grant program) is to be
submitted to Congress by March 1, 1979.

Conflicts of Interest. NRC must carry out
rulemaking to establish regulations ensuring that
persons under contract to the agency conduct
their activities free from any real or perceived
interest conflicts.

Contractor Use. NRC must report to Congress
annually, beginning January 1, 1979, on its use
of contractors, consuitants, and the national
laboratories.

Licensing Boards. The Commission is directed
to review the selection and training process for
members of the Atomic Safety and Licensing
Boards, report the findings to Congress, and
revise the process as appropriate.

At the end of 1978, in compliance with the
Act, NRC-EPA efforts were underway to
develop preliminary plans for an epidemiological
research program on health effects of low-level
radiation; a special report to Congress on the
status of domestic safeguards during 1978 was
nearing completion; work was in progress con-
cerning possible extension of NRC regulatory
authority to existing and future Federal radioac-
tive waste disposal activities and on possible im-
provements of opportunities for State participa-
tion in the waste disposal area; the first annual
report to Congress on NRC use of contractors,
consultants and the national laboratories was
near issuance; and the Commission was review-
ing the selection and training process for licens-
ing board members.

Uranium Mill Tailings Control Act

The Uranium Mill Tailings Radiation Control
Act of 1978 extends NRC'’s regulatory authority
to include uranium mill tailings and provides for
a program of remedial action at inactive mill
sites which also places new responsibilities on
the agency.

As this Annual Report went to press, the
NRC was taking appropriate steps to comply
with provisions of the Act.

Licensing and Regulation. Title II of the Act
gives NRC direct licensing authority over mill
tailings by amending the definition of licensable



“byproduct material’’ in Section 11le. of the
Atomic Energy Act of 1954, as amended, to in-
clude ““(2) the tailing or wastes produced by the
extraction or concentration of uranium or
thorium from any ore processed primarily for its
source material content.”

The Commission is required to implement
specific licensing conditions and determinations
expressly set forth in the statute. Similarly,
Agreement States which regulate mill tailings by
arrangement with the Commission must follow a
more narrowly circumscribed pattern with less
discretion permitted in the choice of regulatory
procedures. Portions of the new regulatory
regime for mill tailings will not come into full
force until three years after the date of enact-
ment of this legislation. Among the features of
the Act are the following:

e Three years after enactment, any
byproduct or source material license issued
or renewed for an activity that produces
tailings must be conditioned to assure (1)
compliance with NRC decontamination,
decommissioning and reclamation stan-
dards; and (2) transfer of ownership of the
tailings to either the State where the activi-
ty occurred or to the United States. NRC is
authorized to require the custodial agency
to monitor and maintain the tailings to
assure safety and compliance with NRC
and EPA requirements.

e NRC is authorized to require adequate
financial arrangements by a licensee to
assure decontamination, decommissioning,
and reclamation of sites, structures and
equipment used in conjunction with mill
tailings and mining wastes.

* Continued State regulation of mill tailings
will have to be brought within the scope of
the NRC’s Agreement State program, pro-
vided for in Section 274 of the Atomic
Energy Act. Section 274 is amended exten-
sively, including provision for termination
of ““all or part of”’ an agreement upon a
finding either that public health and safety
so requires or that the State has not com-
plied with one or more of the requirements
in Section 274.

¢ EPA must promulgate ‘‘standards of
general application’’ for protection of
public health and safety and the environ-
ment from radiological and nonradiological
hazards from mill tailings, to be im-
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plemented and enforced by the NRC or
Agreement States, as appropriate.

* The Act authorizes appropriations up to
$500,000 to NRC for fiscal year 1980 for
grants to Agreement States to assist in
developing their programs to implement
provisions of the amended Section 274.

Remedial Action at Inactive Sites. Title I of
the Act establishes a State-Federal cooperative
program, generally administered by the Secretary
of Energy, for cleaning up uranium tailings piles
at inactive mill sites subject to NRC consultation
and concurrence. NRC is given a consultative
role in the designation of the “‘processing sites’’
needing remedial action, and in reports to the
Congress by DOE and EPA. NRC concurrence
is required regarding:

* Terms and conditions of cooperative
agreements for remedial action.

* Determination that removal of the
materials from a processing site is ap-
propriate.

® Sale or transfer to the United States of
lands or interests (designated processing
site) acquired by a State or permanent use
of such land by the State for park, recrea-
tional or other public purposes.

¢ DOE’s determination that remedial action
has been completed, for purposes of
transferring title to the materials and lands
on which they are disposed to the United
States.

e Selection and performance of remedial ac-
tion in accordance with EPA general
standards.

® Recovery of additional minerals from
residual radioactive materials.

NRC licenses will be required for (1) custody
by DOE or other Federal agency of land and
residual radioactive materials after completion
of remedial action; (2) sale or lease by the
Government of subsurface mineral rights on
lands where such materials are disposed; and (3)
removal from Indian lands and retention and
maintenance elsewhere by DOE of residual
radioactive materials.

The Commission is directed to encourage
public participation in its activities concerning
the remedial action program and, in cooperation
with DOE, to document and make public infor-
mation obtained in the program.






Reactor Regulation

The primary goal of the NRC in licensing and regulating
nuclear reactors in the United States is to assure the health
and safety of the public and the protection of the environ-
ment. The reactor licensing process is centered in the NRC’s
Office of Nuclear Reactor Regulation (NRR), where each pro-
posed nuclear power plant is reviewed by a staff which is
drawn from a broad spectrum of professional disciplines; the
staff is organized into four divisions, plus an antitrust and in-
demnification group. (See Appendix 1 for a description of
NRR organization.)

This chapter discusses major aspects of the reactor licensing
actions and develops the relationship between licensing actions
and the primary objective: the safe operation of nuclear
power plants. The chapter covers specific licensing actions
during fiscal year 1978; steps to ensure safe design under the
“‘defense-in-depth’’ concept; highlights of special technical
reviews; action to improve the licensing process through
standardization, early site review, and other means; en-
vironmental protection; antitrust reviews; indemnity and in-
surance matters; and other subjects related to safety in reactor
operations. (Safeguards against sabotage of reactors are
discussed in Chapter 4.)

Status of Nuclear Power Generation

As of September 30, 1978, there were 212 nuclear power units
either in operation, being built or being planned, representing
a total capacity of 209,000 net megawatts electric (MWe). Of

these 212 units, 195 had entered the NRC licensing process, as
follows:

* 70 licensed to operate, with a total capacity of 51,000
MWe.

s 88 with construction permits representing 96,000 MWe
capacity.

* 37 under review for construction permits, representing
44,000 MWe capacity. (Initial construction work was
proceeding on four of these under limited work
authorizations.)

Of the remaining 17 units—those which had not entered the
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NRC licensing process—nine had been ordered
and eight publicly announced.

Licensing Reactor Operators

The safety of a nuclear facility depends not
only on its design but on the qualifications of
the people who operate it. To assure that the
people in charge of each nuclear power plant are
capable of directing and performing the ac-
tivities necessary to reactor operation, the NRC
requires each individual who handles the con-
trols of the reactor to be licensed. The re-
quirements for issuance of operators’ licenses
are set forth in 10 CFR Part 55. Two types of
licenses are issued by the NRC: one for
““operators’’ and one for ‘‘senior operators.”’
During fiscal year 1978, the NRC issued 238 new
operator licenses, 212 renewals, and 33 amend-
ments, bringing the number of operator licenses
in effect on September 30, 1978 to 1,052. During
the same period 243 new licenses, 499 renewals
and 82 amendments were issued for senior
operators, bringing the total to 1,438 in effect.

PUERTO RICO

U S NUCLEAR REGULATORY COriMISSION
December 31 1978

ACTION ON TECHNICAL
PROBLEMS

NRC actions on technical problems related to
nuclear power plant safety can take a number of
different forms. They can be (1) specific licens-
ing actions to resolve a problem experi-
enced or identified at an operating reactor, (2)
long term research programs, (3) standards
development efforts, (4) part of licensing (con-
struction permit or operating license) reviews, or
(5) generic reviews of issues that involve several
nuclear power plants.

Items of the first type above that are deter-
mined to involve a major reduction in the degree
of protection of the public health and safety are
reported to Congress quarterly as Abnormal Oc-
currences (see Chapter 7). Discussions of several
additional items involving licensing actions at
operating reactors are discussed below, under
““Other Technical Issues.”

NRC research programs are discussed in
Chapter 11 and the development of regulatory
standards is discussed in Chapter 10.



Table 1.

Applicant

. Tennessee Valley Authority

2. Tennessee Valley Authority

WA W e

. Public Service Co. of

Oklahoma

Applicant

. Northern States Power Co.
. Duke Power Co.

. Tennessee Valley Authority
. Carolina Power & Light Co.
. Washington Public Power

Supply System

. Public Service Co. of

Indiana

. Washington Public Power

Supply System

Applicant

. Virginia Electric & Power

Co.

. Indiana & Michigan

Electric Co.

. Metropolitan Edison
. Georgia Power Co.
. Arkansas Power & Light

Co.

LIMITED WORK AUTHORIZATIONS

Facility

Phipps Bend 1 & 2
Yellow Creek 1 & 2
Black Fox 1 & 2

Date Issued
10-18-77
2-9-78
7-26-78

CONSTRUCTION PERMITS

Facility
Tyrone 1

Cherokee 1,2 & 3
Phipps Bend 1 & 2
Harris 1, 2,3 & 4

WPPSS 4

Marble Hill 1 & 2

WPPSS3 &5

Date Issued
12-27-77
12-30-77
1-16-78
1-27-78
2-21-78

4-4-78

4-11-78

OPERATING LICENSES

Facility
North Anna 1

Cook 2

Three Mile Island 2

Hatch 2
Arkansas 2

Date Issued
11-26-77

12-23-77

2-8-78
6-13-78
7-18-78

Nuclear Power Plant Licensing Actions—Fiscal Year 1978

Location

Phipps Bend, Tenn.
Yellow Creek, Miss.
Inola, Okla.

Location
Durand, Wis.

Cherokee County, S.C.

Phipps Bend, Tenn.
Bonsal, N.C.
Richland, Wash.

Madison, Ind.

Satsop, Wash.

Location

Mineral, Va.
Bridgman, Mich,

Goldsboro, Pa.
Baxley, Ga.
Russelville, Ark.

17
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THE LICENSING PROCESS

Obtaining an NRC construction permit — or a limited work
authorization, pending a decision on issuance of a construction
permit — is the first objective of a utility or other company
seeking to operate a nuclear power reactor or other nuclear
facility under NRC license. The process is set in motion with
the filing and acceptance of the application, generally compris-
ing ten or more large volumes of material covering both safety
and environmental factors, in accordance with NRC re-
quirements and guidance. The second phase consists of safety,
environmental, safeguards and antitrust reviews undertaken by
the NRC staff. Third, a safety review is conducted by the in-
dependent Advisory Committee on Reactor Safeguards
(ACRS); this review is required by law. Fourth, a mandatory
public hearing is conducted by a three-member Atomic Safety
and Licensing Board (ASLB), which then makes an initial deci-
sion as to whether the permit should be granted. This decision
is subject to appeal to an Atomic Safety and Licensing Appeal
Board (ASLAB) and could ultimately go to the Commissioners
for final NRC decision. The law provides for appeal beyond
the Commission in the Federal courts.

As soon as an initial application is accepted, or ‘‘docketed,”
by the NRC, a notice of that fact is published in the Federal
Register, and copies of the application are furnished to ap-
propriate State and local authorities and to a local public docu-
ment room {(LPDR) established in the vicinity of the proposed
site, as well as to the NRC-PDR in Washington, D.C. At the
same time, a notice of a public hearing is published in the
Federal Register (and local newspapers) which provides 30 days
for members of the public to petition to intervene in the pro-
ceeding. Such petitions are entertained and adjudicated by the
ASLB appointed to the case, with rights of appeal by the peti-
tioner to the ASLAB.

The NRC staff’s safety, safeguards, environmental and an-
titrust reviews proceed in parallel. With the guidance of the
Standard Format (Regulatory Guide 1.70), the applicant for a
construction permit lays out the proposed nuclear plant design
in a Preliminary Safety Analysis Report (PSAR). If and when
this report has been made sufficiently complete to warrant
review, the application is docketed and NRC staff evaluations
begin. Even prior to submission of the report, NRC staff con-
ducts a substantive review and inspection of the applicant’s
quality assurance program covering design and procurement.
The safety review is performed by NRC staff in accordance
with the Standard Review Plan for Light-Water-Cooled Reac-
tors, initially published in September 1975 and updated
periodically. This plan states the acceptance criteria used in
evaluating the various systems, components and structures im-
portant to safety and in assessing the proposed site, and it
describes the procedures used in performing the safety review.

The NRC staff examines the applicant’s PSAR to determine
whether the plant design is safe and consistent with NRC rules
and regulations; whether valid methods of calculation were
employed and accurately carried out; whether the applicant has
conducted his analysis and evaluation in sufficient depth and
breadth to support staff approval with respect to safety. When
the staff is satisfied that the acceptance criteria of the Standard
Review Plan have been met by the applicant’s preliminary
report, a Safety Evaluation Report is prepared by the staff
summarizing the results of their review regarding the an-
ticipated effects of the proposed facility on the public health
and safety.

Following publication of the staff Safety Evaluation Report,
the ACRS completes its review and meets with staff and appli-
cant. The ACRS then prepares a letter report to the Chairman

of the NRC presenting the results of its independent evaluation
and recommending whether or not a construction permit
should be issued. The staff issues a supplement to the Safety
Evaluation Report incorporating any changes or actions
adopted as a result of ACRS recommendations. A public hear-
ing can then be held, generally in a community near the pro-
posed site, on safety aspects of the licensing decision.

In appropriate cases, NRC may grant a Limited Work
Authorization to an applicant in advance of the final decision
on the construction permit in order to allow certain work to
begin at the site, saving as much as seven months time. The
authorization will not be given, however, until NRC staff has
completed environmental impact and site suitability reviews
and the appointed ASLB has conducted a public hearing on en-
vironmental impact and site suitability with a favorable
finding. To realize the desired saving of time, the applicant
must submit the environmental portion of the application
early.

The environmental review begins with a review of the appli-
cant’s Environmental Report (ER) for acceptability. Assuming
the ER is sufficiently complete to warrant review, it is docketed
and an analysis of the consequences to the environment of the
construction and operation of the proposed facility at the pro-
posed site is begun. Upon completion of this analysis, a Draft
Environmental Statement is published and distributed with
specific requests for review and comment by Federal, State and
local agencies, other interested parties and members of the
public. All of their comments are then taken into account in the
preparation of a Final Environmental Statement. Both the
draft and the final statements are made available to the public
at the time of respective publication. During this same time
period NRC is conducting an analysis and preparing a report
on site suitability aspects of the proposed licensing action,
Upon completion of these activities, a public hearing, with the
appointed ASLB presiding, may be conducted on environmen-
tal and site suitability aspects of the proposed licensing action
(or a single hearing on both safety and environmental matters
may be held, if that is indicated).

The antitrust reviews of license applications are carried out
by the NRC and the Attorney General in advance of, or con-
currently with, other licensing reviews. If an antitrust hearing is
required, it is held separately from those on safety and en-
vironmental aspects.

About two or three years before construction of the plant is
scheduled to be complete, the applicant files an application for
an operating license. A process similar to that for the construc-
tion permit is followed. The application is filed, NRC staff and
the ACRS review it, a Safety Evaluation Report and an up-
dated Environmental Statement are issued. A public hearing is
not mandatory at this stage, but one may be held if requested
by affected members of the public or at the initiative of the
Commission. Each license for operation of a nuclear reactor
contains technical specifications which set forth the particular
safety and environmental protection measures to be imposed
upon the facility and the conditions that must be met for the
facility to operate.

Once licensed, a nuclear facility remains under NRC
surveillance and undergoes periodic inspections throughout its
operating life. In cases where the NRC finds that substantial,
additional protection is necessary for the public health and
safety or the common defense and security, the NRC may re-
quire ‘‘backfitting’’ of a licensed plant, that is, the addition,
elimination or modification of structures, systems or com-
ponents of the plant.




Unresolved Safety Issues Plan

In 1977, the NRC’s Office of Nuclear Reactor
Regulation (NRR) instituted a program to
define, categorize and manage generic technical
activities on a systematic basis. The initial effort
under this program resulted in the identification
of 133 generic tasks. These tasks cover a variety
of topics. Some are related to safety, some to
environmental matters, and some to improving
the regulatory process.

Subsequent to the inception of the NRR pro-
gram, the Congress acted, in late 1977, to
amend the Energy Reorganization Act of 1974
to include, among other things, a new Section
210, as follows:

“UNRESOLVED SAFETY ISSUES PLAN”

“‘Section 210. The Commission shall develop a
plan providing for specification and analysis of
unresolved safety issues relating to nuclear reac-
tors and shall take such action as may be
necessary to implement corrective measures with
respect to such issues. Such plan shall be submit-
ted to the Congress on or before January 1,
1978 and progress reports shall be included in
the annual report to the Commission
thereafter.”

In response to this reporting requirement, the
NRC provided a report to the Congress
(NUREG-0410) in January 1978 describing the
generic issues program of the Office of Nuclear
Reactor Regulation that had been implemented
earlier in 1977. The NRR program described in
NUREG-0410 provides for the identification of
generic issues, the assignment of priorities, the
development of detailed Task Action Plans to
resolve the issues, projections of dollar and
manpower costs, continuing high level manage-
ment oversight of task progress, and public
dissemination of information related to the tasks
as they progress. The NRR program is, however,
of considerably broader scope than the ‘‘Unre-
solved Safety Issues Plan’’ required by Section
210. As noted above, the program also includes
other generic tasks of importance to the NRC’s
mission, such as those for the resolution of en-
vironmental issues; for the development of im-
provements in the reactor licensing process; for
consideration of less conservative design criteria
or operating limitations, in areas where overly
conservative requirements may be unnecessarily
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restrictive or costly; for the maintenance and
development of the NRC staff’s capabilities to
perform independent audit calculations; and for
the actual performance of independent audit
calculations.

This Annual Report section is limited to
describing the progress on that portion of the
NRR program required to be reported to the
Congress by Section 210,

The following definition of an ‘““Unresolved
Safety Issue’’ was developed for use in identify-
ing the generic issues in the broader NRR staff
program that should be reported to Congress,
pursuant to Section 210: ‘‘An Unresolved Safety
Issue is a matter affecting a number of nuclear
power plants that poses important questions

» concerning the adequacy of existing safety re-

quirements for which a final resolution has not
yet been developed and that involves conditions
not likely to be acceptable over the lifetime of
the plants affected.”

All of the generic issues reported to the Con-
gress last year in NUREG-0410, as well as any
other issues identified since that time, were con-
sidered as candidates for ‘‘Unresolved Safety
Issues.”” A systematic review of these issues was
undertaken by the NRC staff. As an aid to this
review, an evaluation was made of the subject
areas involved according to their relative impor-
tance from the standpoint of public risk. This
risk-based characterization was used together
with a substantial body of additional informa-
tion (e.g., heavy weight was given to issues aris-
ing from events reported to the Congress as
‘“Abnormal Occurrences’’) to determine which
issues met the definition of an “Unresolved
Safety Issue.’” The review resulted in the iden-
tification of seventeen ‘‘Unresolved Safety
Issues.”’” The Subcommittee on Generic Items of
the Commission’s Advisory Committee on Reac-
tor Safeguards (ACRS) has been briefed on the
identified issues. The NRC staff will continue to
coordinate with the ACRS on these issues and
future issues considered for reporting as
“Unresolved Safety Issues.’” (The selection pro-
cess and the rationale for decisions regarding
particular issues are described in a separate
report, NUREG-0510, *‘Identification of
‘Unresolved Safety Issues’ Relating to Nuclear
Power Plants—A Report to Congress.”’)

Although the term ““Unresolved Safety Issue”’
has been in use for some time, and the Congress
used the term to identify those issues about
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which it wished to be kept informed, it has been
frequently misunderstood. An immediate ques-
tion is: if a generic safety issue (i.e., a safety
issue relating to more than one plant) is
“unresolved,’’ then how can NRC grant a
license to operate a specific nuclear power plant
for which that issue is relevant? The answer is
that before the license is granted the NRC staff
must determine that licensing and operation of
the specific plant can continue pending a generic
resolution of the issue. The bases for such a
determination include one or more of the
following: (1) the issue does not apply to or has
been resolved for the plant under consideration;
(2) interim measures assuring adequate safety of
operation are being required at affected plants
pending final resolution of the issue; (3) resolu-
tion of the issue can reasonably be expected
before the plant under consideration begins
operation; or (4) the likelihood of occurrence
and/or the consequences of an accident
scenario, for which the issue under study is an
important consideration, is small.

The NRC staff’s conclusions in this regard are
subjected to the scrutiny of the licensing process
in individual cases. Specifically, the NRC staff’s
conclusions on individual applications are

reviewed by the Advisory Committee on Reactor
Safeguards and are specifically addressed in the
public hearing process (see previous section in
this chapter describing the licensing process).

The seventeen generic issues listed in Table 2
were determined to be ‘‘Unresolved Safety
Issues.”” These issues are addressed by twenty-
two generic tasks in the NRR Program for the
Resolution of Generic Issues. The task numbers
of the applicable generic tasks are provided in
parentheses following the title of each issue in
Table 2. Three of the twenty-two generic tasks
addressing these seventeen issues have been com-
pleted. Generic Task A-6 was completed and
documented in a report, NUREG-0408, ‘‘Mark |
Containment Short Term Program Safety
Evaluation Report,”” in December 1977; Generic
Task A-26 was completed and documented in
NUREG-0224, ‘‘Reactor Vessel Pressure Tran-
sient Protection for Pressurized Water
Reactors,” in September 1978; and Generic Task
A-31 was completed and documented in
Regulatory Guide 1.139, ““Guidance for Residual
Heat Removal,’’ in May 1978.

A discussion of each of the ““Unresolved Safe-
ty Issues’ follows.

Table 2: Unresolved Safety Issues and Related Task Numbers

Water Hammer — (A-1)

BWR Nozzle Cracking — (A-10)

Asymmetric Blowdown Loads on the Reactor Coolant System — (A-2)

Pressurized Water Reactor Stcam Generator Tube Integrity — (A-3, A-4, A-5)

BWR Mark 1 and Mark 11 Pressure Suppression Containments — (A-6, A-7, A-8, A-39)
Anticipated Transients Without Scram — (A-9)

Reactor Vessel Materials Toughness — (A-11)

Fracture Toughness of Steam Generator and Reactor Coolant Pump Supports — (A-12)
System Interactions in Nuclear Power Plants — (A-17)

10. Environmental Qualification of Safety-Related Electrical Equipment — (A-24)

11. Reactor Vessel Pressure Transient Protection — (A-26)

12.  Residual Heat Removal Requirements — (A-31)

13. Control of Heavy Loads Near Spent Fuel — (A-36)

14. Seismic Design Criteria — (A-40)

15. Pipe Cracks in Boiling Water Reactors — (A-42)

16. Containment Emergency Sump Reliability — (A-43)

17. Station Blackout — (A-44)

A R A o o e




Water Hammer

Water hammer events are intense pressure
pulses in fluid systems, such as commonly ex-
perienced when rapidly closing a water faucet,
and they often occur in nuclear power plant
fluid systems. Since 1971, about 100 incidents
involving water hammer in nuclear power reac-
tors have been reported. These incidents have in-
volved many types of fluid systems, including
steam generator feed-rings, feedwater and steam
supply piping, residual heat removal systems,
emergency core cooling systems, containment
spray systems, and service water systems. Water
hammer has been attributed to various causes,
such as the rapid condensation of steam pockets,
steam-driven slugs of water, pump start-up with
partially empty lines, and rapid valve motions.
Most of the damage has been relatively minor,
though there have been several cases of failure
or partial failure of system piping.

While no water hammer incident has resulted
in the release of radioactivity outside of a plant,
the concern is that water hammer could result in
the failure of a pipe in the reactor coolant
system or disable a system required to cool the
plant after a reactor shutdown.

The means to prevent one particular type of
water hammer caused by the rapid condensation
of steam in the steam generator feed-rings of
some pressurized water reactors are being in-
stituted. In addition, applicants with new steam
generator designs are being required to demon-
strate through test or analysis that water ham-
mer will not occur in these designs. Plants with
steam generators—of the top féeding type that
are subject to water hammer—are being required
to modify the feed-rings and/or test the systems
to assure water hammer will not occur. And
other actions to correct the specific causes of
water hammer identified to-date are being re-
quired.

The NRC staff’s review of this safety issue
has been incorporated in the NRC Program for
Resolution of Generic Issues as Generic Task
A-1. The potential for water hammer in various
systems is being evaluated and appropriate re-
quirements and systematic review procedures are
being developed to ensure that water hammer is
given appropriate consideration in all areas of
licensing reviews. A technical report providing
the results of a staff review of water hammer

events in nuclear power plants is scheduled for
publication in February 1979. Issuance of this
report completes a major subtask of Generic
Task A-1. The remaining subtasks are expected
to be completed in 1980.

Asymmetric Blowdown Loads
On the Reactor Coolant System

In the very unlikely event of a rupture of the
primary coolant piping in light water reactors,
large non-uniformly distributed loads would be
imposed upon the reactor vessel, reactor vessel
internals, and other components in the reactor
coolant system. The potential for such asym-
metric loads, which result from the rapid
depressurization of the reactor coolant system,
was only recently identified and was not con-
sidered in the original design of some facilities.
The forces associated with a postulated break in
the reactor coolant piping near the reactor
vessel, for example, could affect the integrity of
the reactor vessel supports and reactor pressure
vessel internals. A significant failure of the reac-
tor vessel support system, besides impacting the
reactor internals, has a potential for (1) damag-
ing systems designed to cool the core following
the postulated piping break, (2) affecting the
capability of the control rods to function prop-
erly, (3) damaging other reactor coolant system
components, and (4) causing other ruptures in
the initially unbroken reactor coolant system
piping loops and attached systems.

The NRC staff’s review of this safety issue
has been incorporated in the NRC Program for
Resolution of Generic Issues as Generic Task
A-2. The issue was originally identified in May
1975 by the Virginia Electric and Power Com-
pany in relation to its North Anna Units 1 and 2
nuclear power plants. A survey of all operating
pressurized water reactors (PWRs) was con-
ducted in October 1975 which showed that
asymmetric blowdown loads had not been con-
sidered in the design of the reactor vessel sup-
ports for any operating PWR facility. In June
1976, the NRC staff requested all operating
PWR licensees to assess the adequacy of the
reactor vessel supports at their facilities with
respect to these newly identified loads.

Most licensees with plants using Westinghouse
nuclear steam supply systems initially proposed
an augmented in-service inspection program
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(ISI) of the reactor vessel safe-end-to-end pipe
welds in lieu of providing the detailed analysis
requested by the NRC staff. Licensees with
Combustion Engineering nuclear steam supply
systems submitted a probability study in support
of a conclusion that the probability of a break
at the location in the piping necessary to pro-
duce the postulated load was so low that no fur-
ther analysis was necessary. Licensees with Bab-
cock and Wilcox nuclear steam supply systems
took an approach similar to Combustion
Engineering licensees.

The NRC staff’s review of these proposed
alternatives to detailed plant-specific analyses
has been completed with the conclusion that
proposed alternatives to the requested analysis
should not be accepted. Accordingly, the NRC
staff sent letters on January 25, 1978, to all
PWR licensees and applicants stating that an
analysis must be undertaken to assess the design
adequacy of the reactor vessel supports and
other structures to withstand the loads when
asymmetric loss-of-coolant accident forces are
taken into account. As part of Task A-2, the
NRC staff will review and approve analytical
models and computer codes developed by reac-
tor vendors to calculate asymmetric blowdown
loadings, prior to their use by licensees and ap-
plicants in plant-specific analyses. In addition,
the staff will develop explicit guidelines and ac-
ceptance criteria for the asymmetric load anal-
yses and will conduct a pipe break probability
study.

Plant modifications to assure that the
postulated loads are accommodated have been
implemented late in the construction stage of
several plants and have been proposed and are
under staff review for some operating plants.
For plants still under operating license review,
the NRC staff requires that plant-specific
analyses be completed and any necessary plant
modifications completed prior to issuance of an
operating license. The generic efforts for
pressurized water reactors under Task A-2 are

currently scheduled for completion in early 1979.

The NRC staff has been investigating this
phenomenon as it applies to boiling water reac-
tors and has determined that asymmetric loads
are also significant and therefore need to be
evaluated for these lower pressure systems. The
staff is currently developing plans for expanding
Task A-2 to resolve this issue for boiling water
reactors.

PWR Steam Generator Tube Integrity

The heat produced in the reactor at a nuclear
power plant is used to convert water into steam
which will drive the turbine-generators. In plants
employing pressurized water reactors, the
primary coolant water which extracts heat by
circulating through the reactor core is kept
under pressure sufficient to prevent boiling. This
high-pressure water passes through tubes around
which a secondary coolant (also water) is cir-
culating, under somewhat lower pressure. The
water in the secondary system is allowed to boil
and produce steam to drive the turbine-
generators. The assembly in which the transfer
takes place is the steam generator. The tubes
within it are an integral part of the primary
coolant boundary, keeping the radioactive
primary coolant in a closed system and isolated
from the environment. The primary concern is
the capability of steam generator tubes to main-
tain their integrity during normal operation and
postulated accident conditions. In addition, the
requirements for increased steam generator tube
inspections and repairs have resulted in signifi-
cant increases in occupational exposures to
workers.

A detailed discussion of the specific problems
associated with steam generator tube integrity
that were occurring at operating reactors was
provided in the 1977 NRC Annual Report, page
95. The information below is provided to sup-
plement and update that information.

Corrosion resulting in steam generator tube
wall thinning has been observed in several
Westinghouse and Combustion Engineering (CE)
plants for a number of years. Major changes in
their secondary water treatment process essen-
tially eliminated this form of degradation.
Another major corrosion-related phenomenon
has also been observed in a number of plants in
recent years, resulting from a build-up of sup-
port plate corrosion products in the annulus be-
tween the tubes and the support plates. This
build-up eventually causes a diametral reduction
of tubes, called ‘‘denting,”’ and deformation of
the tube support plates. This phenomenon has
led to other problems, including stress corrosion
cracking, leaks at the tube/support plate in-
tersections, and U-bend section cracking of
tubes which were highly stressed because of sup-
port plate deformation.
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The buildup of corrosion deposits between the steam generator tubes and the tube support plates, in addition to
constricting the tubes, exerts stresses on the tube support plates. The stresses cause hourglassing of the normally
rectangular internal bypass flow holes located between the innermost tube rows.

The significant developments in Westinghouse other Westinghouse designed reactors.
and Combustion Engineering steam generators, Steam generator replacement is planned
since June 1977, were the following: for early 1979 or 1980 at Surry Units 1

and 2. Replacement or retubing is also

¢ Continued tube denting at Indian Point being considered for Turkey Point Units

Unit 2, San Onofre Unit 1, Surry Units 1 3 and 4. In the interim, the units are
and 2, Turkey Point Units 3 and 4, and operating under restrictions imposed by

lesser amounts of denting at a number of the NRC.
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¢ Discovery of support plate cracking
(related to denting) at Indian Point Unit 2
and San Onofre Unit 1.

e Removal of several tubes and a section of
support plate at Indian Point Unit 2 to
investigate the potential for steam
generator cleaning revealed continued ac-
tive corrosion of the support plate.

¢ Continuation of tube denting at Millstone
Unit 2 and Maine Yankee and discovery
of denting in St. Lucie 1. Millstone Unit
2, Maine Yankee, and Arkansas Nuclear
One Unit 2 have removed lugs and por-
tions of the solid rim in the uppermost
support plates to reduce the susceptibility
of the plates to denting-related cracks
(CE designs).

e Palisades Nuclear Power Station is sleev-
ing degraded tubes instead of plugging
them. This process restores the structural
integrity of the tubes while keeping them
in service (CE design).

Another form of steam generator tube
degradation in Babcock and Wilcox (B&W)
steam generators was found in the Oconee
Nuclear Plant where the first tube leak occurred
in July 1976. To-date, 14 tube leaks, all at the
Oconee units, have occurred in B&W steam
generators. The majority of these leaking tubes
were located adjacent to the open inspection
lane. Laboratory examination of removed defec-
tive tubes indicated that the tube failures were
caused by the propagation of circumferential
fatigue cracks by flow-induced vibration.

The significant developments in B&W steam
generators, since May 1977, were the following:

e Continued tube leaks at the Oconee units.

* [Initiation of a demonstration tube sleev-
ing program by Duke Power Company at
the Oconee units. The tube sleeves will
not serve as part of the primary coolant
boundary but will be installed to change
the vibrational characteristics of the tubes
and decrease the dynamic stresses and the
susceptibility of the tubes to fatigue
cracking.

*NRC approval or concurrence prior to a return to power
following a steam generator mspection for tube leak 1s only
required for those units whose steam generators are judged
by the staff (taking performance history into account) to be
so severely degraded that they require close, continuous
monitormeg.

Following inspections by licensees of their
steam generators and the completion of any
necessary repair programs, the NRC approves or
concurs in the restart of each of the severely af-
fected facilities.* To-date, the units severely af-
fected by the tube denting have completed in-
spection and repair programs and received NRC
approval for operation for limited time periods.
Safe operation is assured by the imposition of
strict conditions on licensed operation, requiring
the plugging of affected tubes and restricting
allowable leak rates during operation.

As the NRC staff continues to closely
monitor, evaluate, and approve the acceptability
of continued operation of plants experiencing
steam generator tube problems, it has under-
taken a number of generic reviews and studies as
part of three generic tasks in the NRC Program
for the Resolution of Generic Issues; specifical-
ly, Generic Tasks A-3, A-4, and A-5 each
directed at the particular problems of
Westinghouse, Combustion Engineering, and
Babcock and Wilcox plants, respectively.

Under these tasks generic studies will be con-
ducted to (1) evaluate inservice inspection results
from operating reactors, (2) evaluate the conse-
quences of tube failures under postulated acci-
dent conditions, (3) evaluate tube structural in-
tegrity, (4) establish tube plugging criteria based
on new information, (5) define the requirements
for monitoring secondary coolant chemistry, (6)
evalute inservice inspection methods, and (7)
review design improvements proposed for new
plants. These studies will be used to revise cur-
rent NRC staff requirements and guidance re-
garding these subjects. In addition, under Task
A-3, the NRC staff will review and evaluate the
first proposed steam generator replacement
operation to establish acceptance criteria and
guidance on a generic basis for use in the review
of subsequent replacement operations. These
generic tasks are currently scheduled to be com-
pleted in early 1980.

BWR Mark I and Mark 11
Pressure Suppression Containments

In the course of performing large scale testing
of an advanced design pressure-suppression con-
tainment (Mark III), and during in-plant testing
of Mark I containments, new suppression pool
hydrodynamic loads were identified which had



not explicitly been included in the original Mark
I or Mark II containment design basis. These
additional loads result from dynamic effects of
drywell air and steam being rapidly forced into
the suppression pool (torus) during a postulated
LOCA and from suppression pool response to
various modes of safety relief valve (SRV)
operation generally associated with plant tran-
sient operating conditions. Since these new
hydrodynamic loads had not been explicitly con-
sidered in the original design of the Mark 1 and
Mark II containments, the NRC staff deter-
mined that a detailed reevaluation of these con-
tainment system designs was required.

As a result of the need for this reevaluation
the affected utilities formed ad hoc Mark I and
Mark 11 Owners’ Groups and each has engaged
the General Electric Company as its program
manager. Both Owners’ Groups developed two-
phase programs consisting of a short-term pro-
gram and a long-term program for resolution of
the pool dynamic concerns for their respective
containment designs. The Owners’ Groups’ pro-
grams include a number of comprehensive ex-
perimental and analytical programs to establish
generic pool dynamic loads, load combinations
and design criteria.

The NRC staff has identified and initiated a
number of generic tasks to review and evaluate
the results of the Mark I and Mark 11 Owner’s
Group short-term and long-term programs to
develop technical positions for use in licensing
actions on individual plants utilizing the Mark 1
and Mark II containment designs. These generic
tasks are included in the NRC Program for
Resolution of Generic Issues (described in
NUREG-0410 as noted above). Specifically, they
are Task A-6, Mark I Short-Term Program;
Task A-7, Mark I Long-Term Program; Task
A-8, Mark II Containment Program; Task A-39,
Determination of Safety Relief Valve (SRV)
Pool Dynamic Loads and Temperature Limits
for BWR Containments.

The objectives of the Mark I Short-Term Pro-
gram were: (1) to examine the containment
system of each BWR facility with a Mark I con-
tainment design to verify that it would maintain
its integrity and functional capability when sub-
jected to the most probable hydrodynamic loads
induced by a postulated design basis loss-of-
coolant accident; and (2) to verify that licensed
Mark I BWR facilities may continue to operate
safely, without undue risk to the health and
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safety of the public, while a methodical, com-
prehensive Long-Term Program is conducted.

The NRC determined that, for the Short-Term
Program, ‘‘maintenance of containment integrity
and function’ would be adequately assured if a
safety factor to failure of at least two were
demonstrated to exist for the weakest structural
or mechanical component in the Mark I contain-
ment system (i.e., if the calculated stresses in all
components of the affected containment struc-
ture were shown to be less than one-half the
stress which would cause the component to lose
its structural integrity). The NRC concluded that
the objectives of the Short-Term Program had
been satisfied and documented the basis for this
conclusion in the ‘‘Mark I Containment Short-
Term Program Safety Evaluation Report,”’
NUREG-0408, dated December 1977. (Thus
Task A-6 was completed in December 1977.)

The objectives of the Mark I Long-Term Pro-
gram are: (1) to establish design basis loads that
are appropriate for the anticipated life of each
Mark I BWR facility, and (2) to restore the
original intended design safety margins for each
Mark I containment system. The Mark I Long-
Term Program consists of a series of major
tasks and subtasks which are designed to provide
a detailed basis for hydrodynamic load defini-
tion and the methodology and acceptance
criteria for the structural assessments. The
generic aspects of the Mark | Long-Term Pro-
gram will be described in a Plant Unique
Analysis Applications Guide, scheduled to be
completed in February 1979, and in the Load
Definition Report, a portion of which was com-
pleted in December of 1978. The remainder of
the Load Definition Report is scheduled to be
completed in March 1979. Subsequently, each
utility with a Mark I plant will perform a plant-
unique analysis using approved load definition
and structural analysis techniques to
demonstrate conformance with the Mark 1
Long-Term Program structural acceptance
criteria. These analyses are currently scheduled
for completion in October 1979,

The scheduled completion date for the Mark I
Long-Term Program (Task A-7), including the
issuance of license amendments and the im-
plementation of any plant modifications
necessary to satisfy the Mark 1 Long-Term Pro-
gram structural acceptance criteria, is December
1980. In recognition of this schedule, a number
of facilities are adopting their own schedules to
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Sequence of
Events and Potential Loading Conditions
Following a Postulated LOCA

PHENOMENA
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The design objective of the Mark 1
containment system is to condense
the steam released during a
postulated loss-of-coolant accident
{(LOCA) event, to limit the release of
the fission products associated with
the accident to the reactor building,
and to serve as a source of water for
the emergency core cooling systems.
{From ‘‘Mark 1 Containment Short-
Ferm Program Safety Evaluation
Report.”’)
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implement anticipated plant modifications and
minimize the potential for extended plant

outages or unscheduled outages.

The objective of the NRC staff’s efforts under
Generic Task A-8 related to the Mark 11 Short-

Term Program (STP) was to review and evalute

the pool dynamic loads associated with a
postulated large loss-of-coolant accident pro-
posed by the Mark Il Owner’s Group to deter-

mine their acceptability for use in plant unique
analyses. The Mark II Short-Term Program was
completed in October 1978 and documented in
NUREG-0487, ““Mark II Containment Lead
Plant Program Load Evaluation and Acceptance
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Criteria.” With regard to the Mark II Long-
Term Program (LTP), the NRC staff will
evaluate the results of the Mark II confirmatory
experimental and analytical programs to assess
the margin for selected loads. The Mark 11
Long-Term Program is currently scheduled for
completion in October 1980.

Under Generic Task A-39, the NRC staff will
review and evalute the results of the Mark I and
Mark II Owners’ Group’s experimental and
analytical programs to establish and justify the
safety relief valve-related pool dynamic loads for
BWR Mark I and Mark 1I containment designs.
The results of Generic Task A-39 will be an in-
tegral part of the final acceptability of the Mark
I and Mark II pressure suppression containment
designs. This generic task is currently scheduled
for completion in December 1979. An interim
assessment of multiple-consecutive SRV
discharges was performed for the operating
Mark I facilities to support deferral of the
resolution of this issue until the completion of
the Mark I Long-Term Program. This review
was completed in December 1978 and deferral
was found to be acceptable. A safety evaluation
describing the NRC staff’s interim assessment
will be issued in early 1979.

Anticipated Transients Without Scram

Nuclear plants have safety and control systems
to limit the consequences of temporary abnor-
mal operating conditions or ‘‘anticipated tran-
sients.”” Some deviations from normal operating
conditions may be minor; others, occurring less
frequently, may impose significant demands on
plant equipment. In some anticipated transients,
rapidly shutting down the nuclear reaction (ini-
tiating a ‘‘scram’’), and thus rapidly reducing
the generation of heat in the reactor core, is an
important safety measure. If there were a poten-
tially severe ‘‘anticipated transient’ and the
reactor shutdown system did not ‘‘scram’’ as
desired, then an ‘‘anticipated-transient-without-
scram,’’ or ATWS, would have occurred.

This issue has been discussed throughout the
nuclear industry for a number of years.
Historically, the regulatory staff has excluded
very low probability events from the design
basis. At issue in the ATWS discussions is
whether or not the probability of an ATWS
event is sufficiently low to warrant the con-
tinuance of the current staff practice with regard
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to ATWS, i.e., continued exclusion from the
design basis for nuclear power plants because of
its low probability.

Because of the perceived potential for serious
consequences resulting from ATWS events, a
number of studies have been undertaken to
assess the probabilities and consequences of such
events. These studies have been performed by
vendors, utility groups, and by the AEC and
NRC regulatory staff. The ATWS issue was in-
corporated in the NRC Program for Resolution
of Generic Issues (described in NUREG-0410, as
noted above) as Generic Task A-9.

In September 1973, the then-AEC staff
published WASH-1270, ““Technical Report on
Anticipated Transients Without Scram for Water
Cooled Power Reactors,”’ which set forth staff
“‘acceptance criteria’’ to protect against ATWS
events. During the two-year period following
publication of the staff report, each of the four
reactor manufacturers submitted analyses and
supporting information on ATWS which was
reviewed by the NRC staff and addressed in
four status reports published in December 1975.
The staff reports evaluated the information for
conformance to the WASH-1270 criteria and
noted where design changes and additional
analyses were required.

The vendors and owners have questioned
whether the NRC staff’s requirements are
necessary and justified. The industry contends
that the probability of an ATWS event is
significantly less than estimated by the NRC
staff and so low as to make ATWS events minor
safety concerns in light water reactor operations.

Because of the continuing controversy over
the NRC staff position since its publication in
WASH-1270, a staff review and evaluation of all
the information available on the subject of
ATWS, and in particular, the material developed
subsequent to the publication of the staff status
reports referred to above, was undertaken in the
latter part of 1977 and early 1978. A report,
NUREG-0460, was published in April 1978 pro-
viding the results of this review and evaluation.

It was concluded in NUREG-0460 that con-
sidering the expected frequency of transients, the
reliability of current reactor scram systems
necessary to meet the safety objectives has not
been demonstrated and may well have not been
attained. NUREG-0460 recommended that
means of mitigating the consequences of ATWS
events be provided in plant designs.
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The recommendations presented in NUREG-
0460 have been criticized by industry and some
members of the NRC staff as unnecessarily con-
servative and therefore too costly. The staff is
now evaluating alternative means of reducing the
probability or consequences of ATWS events,
other than that recommended in NUREG-0460.
The effectiveness, cost and other factors, such as
the effect on the licensing process of these alter-
natives, is being evaluated. Based on this evalua-
tion, the staff will recommend to the Commis-
sion the alternatives which provide the best
balance between safety and cost for new designs,
plants under construction and operating plants.
The staff expects to provide its recommenda-
tions to the Commission in early 1979.

BWR Nozzle Cracking

Over the last several years, inspections at 21
of the 23 boiling water reactor (BWR) plants
licensed for operation in the U.S. have disclosed
some degree of cracking in the feedwater nozzles
of the reactor vessel at all but three facilities.
Two facilities have not yet accumulated signifi-
cant operating time and have not yet been in-
spected, although all BWR plants will eventually
be inspected for this problem.

The feedwater nozzles, part of the ‘‘pressure
vessel,’” are an integral part of the primary
pressure boundary of the reactor coolant system
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and the second barrier (after the fuel cladding)
to the release of radioactive fission products. All
of the repaired BWR feedwater nozzles met the
ASME pressure vessel code limits, however, and
no immecdiate action was necessary. Because on-
ly relatively small amounts of base metal have
been removed by repair operations, there has
been no significant reduction in safety margins.
Several plants have removed the stainless steel
nozzle cladding as a means of eliminating crack
initiation, since the clad thickness was not
necessary to meet code reinforcement re-
quirecments. Nevertheless, the cracking is poten-
tially serious because:

* Excessive crack growth could lead to im-
pairment of pressure vessel safety margins
requiring more complicated repair work
than simple grinding.

* The design safety margin could be re-
duced by excessive removal of base metal.

* The exposure to radiation of the person-
nel performing inspection and repair tasks
can be considerable.

® The repair of these kinds of cracks can
result in considerable shutdown time at
the plant affected.

The reactor vendor (the General Electric Com-
pany) and the NRC have concluded from their
respective studies that the cracking is caused by
fluctuations or ‘‘cycling’’ of the temperature on
the inside surface of the nozzles; that the

Cracks in the nozzle blend area of a reactor pressure vessel feedwater nozzle are illustrated above. The area af-
fected is shown in the drawing at left, and actual cracks are shown in the photograph at right (taken from inside
the pressure vessel looking out through the nozzle). The inside diameter of the nozzle is approximately 10 inches.



stainless steel cladding exhibited less resistance
to crack initiation than the underlying low-alloy
steel; and 4hat, after initiation in the stainless
steel cladding, cracks can be propagated by
operational startup and shutdown cycles or other
operationally-induced transients. The vendor has
performed extensive analysis and testing to con-
firm the suspected cause of the cracking and to
uncover possible long-term solutions — a newly
designed sleeve, removal of the stainless steel
cladding, reduction of the temperature differen-
tial at the nozzle, or some combination of these.
The licensees involved have increased the
number and extent of inspections of feedwater
nozzles, with careful repair and reinspection
where cracks were found. The vendor advised
these licensees to closely monitor startup and
shutdown procedures in an effort to substantial-
ly reduce the time during which cold feedwater
is being injected into the hot pressure vessel.

In a closely related area, the NRC was in-
formed in March 1977 by the General Electric
Company that a crack had been found in the
nozzle of the ‘‘control rod drive (CRD) return
line’’ in a reactor vessel in a foreign country.
The CRD return line nozzles are the openings in
BWR pressure vessels through which the high
pressure water in excess:of that needed to
operate and cool the CRDs is returned to the
pressure vessel. Later in March, the Philadelphia
Electric Company reported that similar cracking
had been found in the CRD return line nozzle at
its Peach Bottom Atomic Power Station, Unit 3.
The cracks resembled those found in the feed-
water nozzles and seemed to be the result of the
same kind of cyclic thermal stresses that were
causing feedwater nozzle cracks. Both the
foreign reactor and the Peach Bottom Unit 3
reactor are representative of a small number of
BWRs which do not have a thermal sleeve in the
CRD return line nozzle.

The licensee removed the cracks in the Peach
Bottom CRD nozzle by grinding out the cracked
area, the maximum crack depth being 7/8-inch,
and returned the unit to operation with the CRD
return line ‘‘valved out’’ and with the flow and
pressure in the CRD hydraulic system modified.

Inspection of other CRD return line nozzles
which incorporated thermal sleeves indicated
that these sleeves may not be effective in pre-
venting this cracking phenomenon. The Georgia
Power Company found a crack in the CRD
return line nozzle at its Hatch Plant, Unit 1,

which did have a thermal sleeve. (The crack was
removed, the nozzle capped, and the return line
rerouted to the reactor water cleanup system.)

The NRC staff efforts related to the resolu-
tion of these two similar issues regarding nozzle
cracking in boiling water reactors were con-
solidated into a single staff effort, Generic Task
A-10, in 1977. Under Generic Task A-10, the
staff issued interim guidance to operating plants
in a report entitled, ‘“‘Interim Technical Report
on BWR Feedwater and Control Rod Drive
Return Line Nozzle Cracking,’” in July 1977.
The staff is often requiring in-service inspection
using liquid penetrant examinations at operating
reactors in accordance with the frequency, pro-
cedures and acceptance criteria described in the
above report.

Additional efforts under Generic Task A-10
include following and reviewing advancements in
(1) the development and testing of effective feed-
water nozzle thermal sleeves and spargers, (2)
life-cycle testing of certain CRD system valves,
(3) the development of various feedwater system
and CRD system modifications, and (4) the
development of viable ultrasonic system tech-
niques by the nuclear industry to allow reliable
and consistent early determination of cracking
from positions exterior to the reactor vessel.

Generic Task A-10 is scheduled for comple-
tion in late 1979.

Reactor Vessel Materials Toughness

Resistance to brittle fracture, a rapidly prop-
agating catastrophic failure mode for a compo-
nent containing flaws, is described quantitatively
by a material property generally denoted as
“fracture toughness.’’ Fracture toughness has
different values and characteristics depending
upon the material being considered. For steels
used in nuclear reactor pressure vessel, three
cousiderations are important. First, fracture
toughness increases with increasing temperature.
Second, fracture toughness decreases with in-
creasing load rates. Third, fracture toughness
decreases with neutron irradiation.

In recognition of these considerations, power
reactors are operated within restrictions imposed
by the Technical Specifications on the pressure
during heatup and cooldown operations. These
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restrictions assure that the reactor vessel will not
be subjected to that combination of pressure and
temperature that could cause brittle fracture of
the vessel if there were significant flaws in the
vessel material. The effect of neutron radiation
on the fracture toughness of the vessel material
is accounted for in developing and revising these
Technical Specification limitations over the life
of the plant.

For the service times and operating conditions
typical of current operating plants, reactor vessel
fracture toughness provides adequate margins of
safety against vessel failure. Further, for most
plants the vessel material properties are such
that adequate fracture toughness can be main-
tained over the life of the plants. However,
results from a reactor vessel surveillance pro-
gram indicate that up to 20 older operating
pressurized water reactors were fabricated with
materials that will have marginal toughness after
comparatively short periods of operation.

The objective of Task A-11 is to evaluate
material degradation mechanisms resulting from
neutron irradiation and determine appropriate
licensing criteria and corrective action for low
toughness reactor vessel materials in these cur-
rently licensed plants. Task A-11 is currently
scheduled for completion in July 1979. This
completion date is well in advance of the date
needed to assure that adequate fracture
toughness is maintained in these older plants.

Fracture Toughness and Potential
For Lamellar Tearing of PWR Steam
Generator and Reactor Coolant
Pump Supports

During the course of licensing review for a
specific Pressurized Water Reactor (PWR) a
number of questions were raised as to (1) the
adequacy of the fracture toughness properties of
the material used to fabricate the reactor coolant
pump supports and steam generator supports,
and (2) the potential for failure due to lamellar
tearing of these same supports. The safety con-
cern is that, although these supports are de-
signed for worst-case accident conditions, poor
fracture toughness or lamellar tearing could
cause the supports to fail during such accidents.
Support failure could conceivably impair the ef-

fectiveness of systems designed to mitigate the
consequences of the accident. (An example of a
postulated event sequence of potential concern
would be a large pipe break in the reactor
coolant system which severely loads the sup-
ports, followed by a support failure of sufficient
magnitude that a major component such as a
steam generator is severely displaced resulting in
failure of the emergency core cooling system
piping which is needed to provide cooling water
to the core.)

Two different steel specifications (ASTM
A36-70a and ASTM AS572-70a) covered most of
the material used for the supports of the PWR
in question. To address the fracture toughness
question (lamellar tearing is discussed separately
below), tests not originally specified and not in
the relevant ASTM specifications were made on
those heats of steel for which excess material
was available. The toughness of the A36 steel
was found to be adequate, but the toughness of
the AS572 steel was relatively poor at an operat-
ing temperature of 80°F. In the case of the
.PWR in question, the applicant agreed to a
license condition which stated that he would
raise the temperature of the ASTM AS572 beams
in the steam generator supports to a minimum
temperature of 225 °F—oprior to pressurizing the
reactor coolant system above 1,000
psig—thereby assuring adequate toughness in the
event of an accident. Auxiliary electrical heat
will be used to supplement the heat derived from
the reactor coolant loop to obtain the required
operating temperature of the support materials.

Because similar materials and designs have
been used in other plants and therefore similar
problems may exist, review of this issue was in-
cluded in the NRC Program for Resolution of
Generic Issues as Generic Task A-12.

A consultant was engaged to reassess the frac-
ture toughness of the steam generator and reac-
tor coolant pump support materials for all
operating PWR plants and those in the later
stages of operating license review. The staff
thereafter completed a review of the materials
utilized in the supports of 34 potentially affected
PWRs. Based on the consultant’s preliminary
evaluation, it was determined that there are ap-
proximately 15-20 plants whose supports are of
questionable toughness. We expect that these
plants may be required to utilize in-service in-
spection or auxiliary heating if adequate
toughness properties cannot be demonstrated.



Upon completion of the generic study, the
generic phase of the fracture toughness program
will be documented and the results implemented
on a plant-specific basis. Lessons derived from
the generic solution will be incorporated into the
Standard Review Plan for use in future license
Teviews,

The staff has concluded that continued opera-
tion (and licensing) of PWRs is justified pending
completion of this task and implementation of
the task results because support failure is not ex-
pected to occur except under the unlikely com-
bination of:

(1) The occurrence of an initiating event
{e.g., a large pipe break) which has been
determined to be of low probability {nor-
mal operating stresses on piping are very
low)

(2) The existence of non-redundant and
critical support structural member(s) with
low fracture toughness {many supports
coniain redundant members).

(3) The existence of support structural
members at operating temperatures low
enough that the fracture toughness of the
support material is reduced to a level at
which brittle failure could occur if a large
flaw existed.

{4) The existence of a flaw of such size that
the stresses imparted during the initiating
event could cause the flaw to rapidly
propagate, resulting in brittle failure of
the member{s).

The second potential concern, lamellar tear-
ing*, may also be a problem in those support
structures which are similar in design o those of
the aforementioned PWR. However, continued
operation of PWRs during the continuing
generic review of this concern was judged ac-
ceptable, based on a review of approximately
400 relevant technical documents which revealed
only one instance of known failure from

*Lamellar tearing is a cracking phenomenon which occurs
beneath welds and is principally found in rolled steel plate
fabrications. The tearing always lies within the parent plate,
often outside the transformed {visible) heat-affected zone
{HAZ) and is generally paraliel to the weld fusion boundary.
Lamellar tearing occurs at certain critical joints usually with-
in large welded structures involving a high degree of stiffness
and restraint, Restraint may be defined as a restriction of the
movement of the various joint components that would nor-
mally occur as a result of expansion and contraction of weld
metal and adjacent regions during welding {*Lamellar Tear-
ing in Welded Steel Fabrication,” The Welding Institute).

lamellar tearing. This failure occurred in often-
stressed truck brakes. In addition, the factors
considered above for the fracture toughness con-
cern—such as low stresses during normal opera-
tion and the low probability of an initiating
event—apply equally to this concern.

The generic fracture toughness program is ex-
pected to be completed in August 1979. The
lamellar tearing evaluation is a longer term ef-
fort and is expected to be completed in 1981.

Systems Interactions
In Nuclear Power Plants

In November 1974, the Advisory Commitiee
on Reactor Safeguards requested that the NRC
staff give attention to the evaluation of safety
systems from a multi-disciplinary point of view,
in order to identify potentially undesirable in-
teractions between plant systems. The concern
arises because the design and analysis of systems
is frequently assigned to teams with functional
engineering specialties—such as civil, electrical,
mechanical, or nuclear. The question is whether
the work of these functional specialists is suffi-
ciently integrated in their design and analysis ac-
tivities to enable them to identify adverse in-
teractions between and among systems. Such
adverse events might occur, for example,
because designers did not assure that redundancy
and independence of safety systems were provid-
ed under all conditions of operation required,
which might happen if the functional teams were
not adequately coordinated. Simply stated, the
left hand may not know or understand what the
right hand is doing in all cases where it is
necessary for the hands to be coordinated.

The NRC staff believes that its current review
procedures and safety criteria provide reasonable
assurance that an acceptable level of redundancy
and independence is provided for systems that
are required for safety. Nonetheless, in
mid-1977, this task (Task A-17) was initiated to
confirm that present procedures adequately take
into account the potential for undesirable in-
teractions between and among systems.

The NRC staff’s current review procedures
assign primary responsibility for review of
various technical areas and safety systems {o
specific organizational units and assign secon-
dary responsibility to other units where thereis a
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functional or interdisciplinary relationship.
Designers follow somewhat similar procedures
and provide for interdisciplinary reviews and
analyses of systems. Task A-17 will provide an
independent investigation of safety func-
tions—and systems required to perform these
functions—in order to assess the adequacy of
current review procedures. This investigation will
be conducted by Sandia Laboratories under con-
tract assistance to the NRC staff.

The contract éffort, Phase 1 of the task,
began in May 1978 and is expected to be com-
pleted in September 1979. The Phase I investiga-
tion is structured to identify areas where interac-
tions are possible between and among systems
and have the potential of negating or seriously
degrading the performance of safety functions.
The investigation will then identify where NRC
review procedures may not have properly ac-
counted for these interactions. Finally, in a
follow-on Phase II of the task, specific correc-
tive measures will be taken in areas where the in-
vestigation shows a need,

As noted above, the NRC staff believes that
its review procedures and acceptance criteria cur-
rently provide reasonable assurance that an ac-
ceptable level of system redundancy and in-
dependence is provided in plant designs and this
task is expected to confirm this belief,
Nonetheless, because adverse systems interac-
tions are potentially of large significance to
plant safety, this issue has been identified as an
“Unresolved Safety Issue.” If no significant
system interactions are identified in the Phase I
investigation described above, as is expected,
this issue will not be treated in subsequent
reports as an *“‘Unresolved Safety Issue.””

Environmental Qualification of
Safety-Related Electrical Equipment

In addition to the conservative design, con-
struction and operating practices and quality
assurance measures required for nuclear power
plants, safety systems are installed at nuclear
plants to mitigate the consequences of postulated
accidents. Certain of these postulated accidents
could create severe environmental conditions in-
side the containment. The most serious of these

accidents would be a high energy pipe break in
the reactor coolant system piping or in a main
steam line. In either case, the release of hot
pressurized water and steam to the containment
would create a high temperature environment
(250 to 400°F) at high humidity (including
steam) and pressure (as high as ¢. 50 psig). For
some applications, chemicals are added for fis-
sion product removal to the containment sprays
that are used to reduce the pressure in the con-
tainment. Additionally, some electrical equip-
mhent is predicted to be submerged following a
large pipe break. Thus, the safety equipment is
exposed to such environmental conditions and
needs to remain operable during this period, as
well as for the long-term post-accident period.

In order to assure that electrical equipment in
safety systems will perform its function under
accident conditions, the NRC requires that such
equipment—principally equipment associated
with the emergency core cooling system and con-
tainment isolation and cleanup systems—be ‘‘en-
vironmentally qualified.” Specific electrical
equipment of concern during postulated accident
conditions includes: (1) the instrumentation
needed to initiate the safety systems and provide
diagnostic information to the plant operators
(e.g., electrical penetrations into containment,
any electrical connectors to cabling which
transmits signals, and the instruments
themselves), (2) control power to motor
operators for certain valves (e.g., ECCS and
containment isolation valves located inside con-
tainment), and (3) fan cooler motors for those
plants that utilize fan coolers for containment
heat removal.

The current NRC safety review process for
nuclear power plants applies certain criteria for
confirming the capability of electrical equipment
important to safety to function in the environ-
ment that might result from various accident
conditions. Although such criteria have been ap-
plied to varying degrees since the early days of
commercial nuclear power, they have come to be
defined in clearer detail over the years,

The process of clarifying the criteria has given
rise to certain questions regarding: (1) the degree
to which elec.rical equipment used in older plant
designs (those now operating) is capable of
withstanding the environmental conditions
(pressure, temperature, humidity, steam,
chemicals, vibration, and radiation) of various
accident conditions under which it must be able



to function (i.e., the ‘*qualification of equip-
ment’’ in these older plants), and (2) the ade-
quacy of test or analyses conducted for electrical
equipment in newer plants to “‘qualify’’ such
equipment as capable of withstanding the condi-
tions of the environment created by various ac-
cidents during which the equipment must func-
tion (i.e., the ‘‘adequacy’’ of qualification tests).

With regard to older plants, the following ac-
tions have taken place in recent months.

As a result of a Sandia testing program being
conducted for the NRC Office of Nuclear
Regulatory Research, a generic safety concern
with the adequacy of environmental qualifica-
tion of certain electrical equipment was iden-
tified. This issue was highlighted by a November
4, 1977 petition from the Union of Concerned
Scientists which requested immediate action by
the NRC regarding operating power reactors and
licensing actions for other proposed plants. (See
“Abnormal Occurrences—1978,”” in Chapter 7
for extended discussion of specific actions
following the Sandia tests.) Subsequent NRC
staff investigations in response to this issue led,
as of June 30, 1978, to seven plant shutdowns
for corrective action and extended outages for
two other plants to make modifications. These
actions were taken for the most part as a result
of a lack of conclusive information regarding
the qualification of certain safety equipment.

Having identified the problems associated with
qualification of electrical equipment, the NRC
conveyed that information to the licensees of all
operating reactor facilities through an Inspection
and Enforcement Circular which was issued on
May 31, 1978. The purpose of this Circular was
to ensure that the knowledge gained by the NRC
staff would be appropriately factored into future
actions by licensees. The NRC staff also ini-
tiated an augmented inspection effort, to
become part of the normal inspection activities,
which will concentrate on the inspection of in-
stalled safety-related electrical equipment and on
an audit of the records for environmental
qualification.

In addition, a review of the environmental
qualification of safety-related electrical equip-
ment has been initiated for 11 operating reactor
facilities in the Systematic Evaluation Program
(SEP).

With regard to the second question above—
the adequacy of qualification tests for newer
plants—the NRC staff has worked with the in-

dustry to develop standards for equipment
qualification and documentation which will
assure the high level of equipment reliability re-
quired for nuclear applications. This effort has
culminated in the development of IEEE Stan-
dard 323, “IEEE Standard for Qualifying Class
IE Equipment for Nuclear Power Generating
Stations.”” This standard and its ancillary stan-
dards have provided the focal point for the
development of environmental qualification re-
quirements in recent years.

IEEE Standard 323 was first issued as a trial
use standard (IEEE Std. 323-1971) in 1971 and
later, after substantial revision, as a final stan-
dard (IEEE Std. 323-1974) in 1974. Both ver-
sions of the standard set forth basic re-
quirements for environmental qualification of
electrical equipment but do not provide details
for implementation of these requirements.
Specific qualification techniques have been
reviewed and approved by the NRC staff on a
case-by-case basis as a part of individual licens-
ing actions. These licensing actions include ini-
tial construction permit and operating license ap-
plication reviews and requalification actions for
operating reactors, where documentation of the
initial qualification was not available.

The evolutionary nature of the process of
developing environmental qualification re-
quirements and the case-by-case implementation
of them has resulted in a diversity of methods in
use and different levels of documentation of the
extent to which equipment is qualified.

Several aspects of equipment qualification are
being pursued at this time by the NRC staff and
the nuclear industry on a generic basis, in order
to achieve a more uniform implementation of re-
quirements established in IEEE Standard
323-1974. One such activity is the development
of interim NRC staff positions regarding how
the requirements of IEEE Standard 323-1974 can
be met. This activity is a part of Generic Task
A-24, “Environmental Qualification of Safety-
Related Electrical Equipment,”’ in the NRC Pro-
gram for the Resolution of Generic Issues and is
scheduled for completion in 1979.

Further efforts under Generic Task A-24 in-
volve the review of the environmental qualifica-
tion programs of reactor vendors and ar-
chitect/engineers as a basis for qualifying safety-
related electrical equipment, pursuant to the re-
quirements of IEEE-Standard 323-1974. Per-
forming these reviews on a generic basis rather
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than on case-by-case licensing reviews will save
time and resources for the NRC staff and the in-
dustry. This follow-on portion of the generic
task will be scheduled following completion of
the development of the interim NRC staff posi-
tions referred to above,

Reactor Vessel Pressure Transient

Over the past several years, incidents known
as ‘‘pressure transients’’ have taken place at
various PWR facilities. A pressure transient oc
curs when the pressure-temperature limits includ-
ed in the technical specifications for the facility
have been exceeded. As of the close of the
report period, there had been a total of 33 such
events. Half of them occurred before the plant
achieved initial criticality (i.e., before initial
operation of the reactor); the majority occurred
during startup or shutdown operations. In all of
these incidents fracture mechanics and fatigue
calculations indicated that the reactor vessels
were not damaged and continued operation of
the vessels was acceptable. Nevertheless, the
staff concluded that appropriate regulatory ac-
tions were necessary (1) to reduce the frequency
of pressure transient events, and (2) to provide
equipment which would restrict future transients
to acceptable pressures. This action was
necessary because reactor vessel safety margins
would be reduced over the lifetime of the vessel
by neutron irradiation, which reduces material
toughness.

The NRC staff’s review of this safety issue
was incorporated in the NRC Program for
Resolution of Generic Issues as Generic Task
A-26. Task A-26 was completed in September
1978 with the issuance of the final report,
NUREG-0224, ‘‘Reactor Vessel Pressure Tran-
sient Protection for Pressurized Water
Reactors.”

Upgraded procedural controls were imple-
mented at operating PWR facilities which
significantly reduced the occurrence of pressure
transient events. The few events which have oc-
curred were not significant and were of the type
that will be precluded by equipment changes.

Most of the equipment changes carried out at
operating PWR facilities involve the addition of

a second lower set point on existing power
operated relief valves, the addition of new
spring-loaded relief valves, or modifications to
allow use of existing spring-loaded relief valves.
A few newly licensed facilities must complete
similar design changes by their first refueling
shutdown. The extended equipment implementa-
tion schedule for new facilities was based upon
the reduced frequency of occurrence of pressure
transient events, a result of improved procedural
controls and the large safety margins for new
pressure vessels.

Residual Heat Removal
Shutdown Requirements

The safe shutdown of a nuclear power plant
following an accident not related to a loss-of-
coolant accident (LOCA) has been typically in-
terpreted as achieving a ‘‘hot-standby’’ condi-
tion (i.e., the reactor is shutdown, but system
temperature and pressure are still at or near nor-
mal operating values). Considerable emphasis
has been placed on the hot-standby condition of
a power plant in the event of an accident or ab-
normal occurrence. A similar emphasis has been
placed on long-term cooling, which is typically
achieved by the residual heat removal (RHR)
system. The RHR system starts to operate when
the reactor coolant pressure and temperature are
substantially lower than their hot-standby condi-
tion values.

Even though it may generally be considered
safe to maintain a reactor in a hot-standby con-
dition for a long time, experience shows that
there have been events that required eventual
cooldown and long-term cooling until the reac-
tor coolant system was cold enough to perform
inspection and repairs. For this reason the abili-
ty to transfer heat from the reactor to the en-
vironment after a shutdown is an important
safety function for both PWRs and BWRs. It is
essential that a power plant be able to go from
hot-standby to cold-shutdown conditions (when
this is determined to be the safest course of ac-
tion) under any accident conditions.

This issue was designated as Task A-31,RHR
Shutdown Requirements,”” in 1977, and included



in the NUREG-0410 Report to Congress. In ac-
cordance with the Task Action Plan for this
task, the staff’s views on requirements for
residual heat removal systems were translated in-
to proposed changes to Standard Review Plan
Section 5.4.7. These proposals were considered
by the Regulatory Requirements Review Com-
mittee (RRRC) during its 71st meeting on
January 31, 1978.

The RRRC recommended approval of the pro-
posed changes and further recommended that (1)
the changes be applied on a case-by-case basis to
all operating reactors and all other plants
(custom or standard) for which the issuance of
the operating license is expected before January
1, 1979, and (2) the changes be backfitted to all
plants (custom or standard) for which construc-
tion permit or preliminary design approval ap-
plications were docketed before January 1, 1978,
and for which the operating license issuance is
expected after January 1, 1979. These recom-
mendations were approved by the Director of
NRR and are being implemented. Accordingly,
Task A-31 has been completed.

Subsequently, the staff positions on design re-
quirements for residual heat removal systems
were incorporated into Regulatory Guide 1.139,
“Guidance for Residual Heat Removal’’, which
was issued for public comment in May 1978.
Comments were received during the latter part
of 1978 and it is expected that this Regulatory
Guide can be issued in its final form in late 1979
or early 1980.

Control of Loads Near Spent Fuel

Overhead cranes are used to lift heavy objects,
sometimes in the vicinity of spent fuel, in both
PWRs and BWRs. If a heavy object, such as a
spent fuel shipping cask or shielding block, were
to fall or tip onto spent fuel in the storage pool
or in the reactor core during refueling and
damage the fuel, there could be a release of
radioactivity to the environment and a potential
for radiation over-exposures to in-plant person-
nel. If the dropped object is large, and is assum-
ed to drop on fuel containing a large amount of
fission products with minimal decay time,

calculated offsite doses could exceed the siting
guideline values in 10 CFR Part 100.

The NRC staff’s review of this safety issue
has been incorporated in the NRC Program for
Resolution of Generic Issues as Generic Task
A-36. The objective of the task is to develop a
revision to the Standard Review Plan (SRP)
based on a reevaluation of current NRC re-
quirements and procedures currently utilized at
operating plants. If necessary, the revision will
provide criteria to further reduce the potential
for heavy loads causing unacceptable damage to
spent fuel in a storage pool or in the reactor
core during refueling. The revised SRP will pro-
vide the basis for implementing additional re-
quirements and procedures in existing plants
where warranted and can be used in future
reviews of new plants.

It is the NRC staff’s view that continued
operation during review of this generic issue
presents no undue risk to the health and safety
of the public. Operating facilities use a variety
of design and administrative measures to
minimize the potential for dropping a heavy ob-
ject over the reactor core or over the spent fuel
pool. These design and administrative measures
have been effective since no heavy load handling
accidents resulting in damaged fuel have occur-
red in over 300 reactor years of U.S. operating
experience. For facilities that have requested in-
creases in spent fuel pool storage capacity, the
NRC has prohibited the movement of loads over
fuel assemblies in the spent fuel pool that weigh
more than the equivalent weight of one fuel
assembly. And for those plants where the review
of the cask drop or the crane handling system is
not complete, movement of shielded casks over
or near spent fuel has been prohibited.

Concurrent with the NRC review, licensees
have examined their current procedures for the
movement of heavy loads over spent fuel to
assure that the potential for a handling accident
that could result in damage of spent fuel is
minimized while the generic evaluation proceeds.
Most of the licensees’ submittals of their reviews
have been received and were under review at the
end of 1978.

Generic Task A-36 is expected to be com-
pleted in early 1979. The Task will result in the
development of generic criteria, but implementa-
tion of these criteria will be dependent on plant
design characteristics and the specific procedures
in effect at each particular plant.
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Seismic Design Criteria

NRC regulations require that nuclear power
plant structures, systems and components impor-
tant to safety be designed to withstand the ef-
fects of natural phenomena such as earthquakes.
Detailed requirements and guidance regarding
the seismic design of nuclear plants is provided
in the NRC regulations and in Regulatory
Guides. However, there are a number of plants
with construction permits and operating licenses
issued before the NRC’s current regulations and
regulatory guidance were in place. For this
reason, re-reviews of the seismic design of
various plants are being undertaken (principally
as part of the Commission’s Systematic Evalua-
tion Program) to assure that these plants do not
present an undue risk to the public.

The NRC staff is conducting Generic Task
A-40, as part of the NRC Program for Resolu-
tion of Generic Issues. Task A-40 is, in effect, a
compendium of short-term efforts to support the
reevaluation of the seismic design of operating
reactors. The objective of the task is, in part, to
investigate selected areas of the seismic design
sequence to determine their conservatism for all
types of sites, to investigate alternate approaches
to parts of the design sequence, and to quantify
the overall conservatism of the design sequence.
In this manner the program will aid the NRC
staff in performing its reviews of the seismic
design of operating reactors.

Generic Task A-40 is separated into ten
separate subtasks. The subtasks are described in
the Task Action Plan for Task A-4, which is in-
cluded in NUREG-0371. Most of the subtasks
are scheduled for completion in September 1979.
However, three of the subtasks—related to
developing state-of-the-art methodology in order
to better define earthquake ground motion near
earthquake sources—are longer term efforts.
These three subtasks are scheduled for comple-
tion in 1981,

Pipe Cracks At
Boiling Water Reactors

Pipe cracking has occurred in the heat-
affected zones of welds in primary system piping
in boiling water reactors (BWRs) since the
mid-1960’s. These cracks have occurred mainly

in Type 304 stainless steel, which is the type
used in most operating BWRs. The major prob-
lem is recognized to be intergranular stress cor-
rosion cracking (IGSCC) of austenitic stainless
steel components that have been made suscepti-
ble to this failure by being ‘‘sensitized,’’ either
by post-weld heat treatment_or by sensitization
of a narrow heat affected zone near welds.

““Safe ends”’ (short transition pieces between
vessel nozzles and the piping) that have been
highly sensitized by furnace heat treatment while
attached to vessels during fabrication were very
early (late 1960’s) found to be susceptible to
IGSCC. Because of this, the Atomic Energy
Commission took the position in 1969 that fur-
nace sensitized safe ends should not be used on
new applications. Most of the furnace-sensitized
safe ends in older plants have been removed or
clad with a protective material, and there are on-
ly a few BWRs that still have furnace-sensitized
safe ends in use. Most of these, however, are in
smaller diameter lines.

Earlier reported cracks (prior to 1975) occur-
red primarily in 4-inch diameter recirculation
loop-bypass lines and in 10-inch diameter core
spray lines. More recently cracks were dis-
covered in recirculation riser piping (12-inch to
14-inch) in foreign plants. Cracking is most
often detected during Inservice Inspection using
ultrasonic testing techniques. Some piping cracks
have been discovered as a result of primary
coolant leaks.

In response to these occurrences of BWR
primary system cracking, the NRC has taken a
number of measures. These actions included:

e Issuance of Regulatory Guide 1.44 on
“Control of the Use of Sensitized
Stainless Steel.”’

¢ Issuance of Regulatory Guide 1.45 on
““‘Reactor Coolant Boundary Leak Detec-
tion Systems.”’

* Closely following the incidence of crack-
ing in BWRs, including foreign ex-
perience.

*  Encouraging replacement of furnace-
sensitized safe ends.

e Requiring augmented in-service inspection
(additional more frequent ultrasonic ex-
amination) of *‘service sensitive’’ lines,
i.e., those that have experienced cracking.

® Requiring upgrading of leak detection
systems.



Pipe cracking and furnace sensitized safe end
cracking has been recently reported in larger
(24-inch diameter) lines in a BWR (designed by
the General Electric Company) in Germany with
over 10 years of service. Because the safe ends
on that facility had been furnace-sensitized dur-
ing fabrication, IGSCC was suspected. One of
the safe ends was removed for destructive ex-
amination. During laboratory examination of
the removed safe end, and also a small section
of attached pipe, cracks were discovered at
various locations in the safe end and in the weld
heat affected zone of the pipe. The cracks in the
pipe weld area were very shallow, with the max-
imum depth less than about 5 mm (about
1/8-inch). Cracking in the furnace-sensitized safe
end was somewhat deeper. The German ex-
perience was the first known occurrence of
IGSCC in pipes as large as 24-inch in diameter.

In June 1978, a through-wall crack was
discovered in an Inconel recirculation riser safe
end (10-inch diameter) at the Duane Arnold
facility (see discussion under ‘‘Abnormal Occur-
rences—1978,”’ in Chapter 7). The crack has
been attributed to IGSCC although the material
in this instance is different from the Type 304
stainless steel that has been historically found to
crack. Subsequent ultrasonic examination
discovered indications in some of the other seven
safe ends. Following their removal, cracking was
discovered in all eight safe ends. The cracking
appeared to have originated in a tight crevice
between the inside wall of the safe end and an
internal thermal sleeve. Such crevices are known
to enhance IGSCC. Differences in materials,
geometry, stress levels and crevices appear to
make the problem at Duane Arnold unique to a
particular type of recirculation riser safe end
(Type I). As a result of this event, ultrasonic ex-
amination of the other Type I safe ends in U.S.
BWRs (i.e., at Brunswick Units 1 and 2) was
conducted. No significant indications were
found in Unit 2, and one indication was iden-
tified at Unit 1. Although this indication is
relatively minor and is not “‘reportable’ pur-
suant to the NRC regulations, evaluation of it
is continuing. The ultrasonic indication which
was found was to be reevaluated at another
plant shutdown scheduled for later in 1978, afte
the close of the report period.

In discussions with General Electric (the reac-
tor vendot) regarding recent pipe cracking ex-
perience, the company was asked by the NRC to
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provide an in-depth report on the significance of
recent events regarding current inspection,
repair, and replacement programs. They were
also asked to address any new safety concerns
related to the occurrence of cracking in large
main recirculation piping. Based on information
presented by the vendor and extensive staff
evaluation, it was concluded that the recent oc-
currences did not constitute a basis for im-
mediate concern about plant safety, nor require
any new immediate actions by licensees.

The staff briefed the Commission on pipe
cracking in BWRs on August 31, 1978, and on
September 14, 1978, re-established an NRC Pipe
Crack Study Group. The Study Group will
specifically address the following issues:

* The significance of the cracks discovered
in large diameter pipes relative to the con-
clusions and recommendations set forth
in the referenced report and in its im-
plementation document NUREG-0313.

¢ Resolution of concerns raised over the
ability to use ultrasonic techniques to
detect cracks in austenitic stainless steel.

¢ The significance of the cracks found in
large diameter sensitized safe ends, and
any recommendations regarding the cur-
rent NRC program for dealing with this
matter.

* The potential for stress corrosion crack-

ing in PWRs.

¢ The significance of the safe end cracking

at Duane Arnold relative to similar
material and design aspects at other
facilities.

The Study Group is scheduled to complete its
evaluation and report in January 1979, In addi-
tion to the Study Group effort, the NRC has
underway several generic technical review efforts
which are aimed at improving piping inspection
techniques and requirements. These generic ef-
forts and any follow-on efforts resulting from
the Study Group’s evaluation will be incor-
porated into a new generic task, Task A-42,
“Pipe Cracks at Boiling Water Reactors.”

Containment Emergency
Sump Reliability

Following a postulated loss-of-coolant acci-
dent, i.e., a break in the reactor coolant system

piping, the water flowing from the break would
be collected in the emergency sump at the low
point in the containment. This water would be
recirculated through the reactor system by the
emergency core cooling pumps to maintain core
cooling. This water would also be circulated
through the containment spray system to remove
heat and fission products from the containment.
Loss of the ability to draw water from the
emergency sump could disable the emergency
core cooling and containment spray systems.
The consequences of the resulting inability to
cool the reactor core or the containment at-
mosphere could be melting of the core and/or
breaking of the containment.

One postulated means of losing the ability to
draw water from the emergency sump would be
blockage by debris. A principal source of such
debris could be the thermal insulation on the
reactor coolant system piping. In the event of a
piping break, the subsequent violent release of
the high pressure water in the reactor coolant
system could rip off the insulation in the area of
the break. This debris could then be swept into
the sump, potentially causing damage.

Currently, regulatory positions regarding
sump design are presented in Regulatory Guide
1.82, ““Sumps for Emergency Core Cooling and
Containment Spray Systems,’” which addresses
the question of debris (insulation). The
regulatory guide recommends that, in addition
to providing redundant separated sumps, two
protective screens be installed. A low approach
velocity in the vicinity of the sump is required to
allow insulation to settle out before reaching the
sump screening; it is also required that the sump
remain functional assuming that one-half of the
screen surface area is blocked. The NRC staff
believes that sump designs in accordance with
this regulatory guide acceptably resolve this
issue. Nonetheless, the NRC staff is continuing
to study the behavior of insulation under pipe
break conditions to gain a better understanding
of how it might behave.

A second postulated means of losing the abili-
ty to draw water from the emergency sump
would be abnormal conditions in the sump or at
the pump inlet—such phenomena as air entrain-
ment, vortices, or excessive pressure drops.
These conditions could result in pump cavita-
tion, reduced flow and possible damage to the
pumps.
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Currently, regulatory positions regarding
sump testing are contained in Regulatory Guide
1.79, *‘Pre-Operational Testing of Emergency
Core Cooling Systems for Pressurized Water
Reactors,”” which addresses the testing of the
recirculation function. Both in-plant and scale
model tests have been performed to demonstrate
that circulation through the sump can be reliably
accomplished. The NRC staff believes that
sumps tested in accordance with this regulatory
guide acceptably resolve this issue. As sup-
plemental guidance, the staff, through a contrac-
tor, is studying whether further guidance for the
design and review of emergency sumps to assure
adequate hydraulic design can be developed.

The NRC staff initially planned to study the
issue of containment emergency sump blockage
from insulation as part of Generic Task C-3,
“Insulation Usage Within Containment.”’ In ad-
dition, initial plans were to study the vortex for-
mation issue as part of Generic Task B-18,
““Vortex Suppression Requirements for Con-
tainments.”” However, containment emergency
sump operability is fundamental to the suc-
cessful operation of both the emergency core
cooling system (needed to cool the core) and the
containment spray system (needed to assure con-
tainment integrity), following a loss-of-coolant
accident. For this reason, these portions of
Tasks C-3 and B-18 have been combined and
elevated to the highest priority (category A) as
Generic Task A-43, under the more general title

of ““Containment Emergency Sump Reliability.”’
Because this action has only recently been taken,
a Task Action Plan and schedule for this task
have not yet been developed.

Station Blackout

Electrical power for safety systems at nuclear
power plants is supplied by two redundant and
independent divisions. The systems used to
remove decay heat to cool the reactor core
following a reactor shutdown are included
among the safety systems that must meet these
requirements. Each electrical division for safety
systems includes an offsite alternating current
(a. c.) power connection, a standby emergency
diesel generator a. ¢. power supply, and direct
current (d. ¢.) sources.

The issue of station blackout was originally
included as Generic Task B-57 in the NRC Pro-
gram for Resolution of Generic Issues. The task
involves a study of whether or not nuclear
power plants should be designed to accom-
modate a complete loss of all a. c. power, i.e., a
loss of offsite a. c. sources and both onsite
emergency diesel generator sources. Loss of all
a. ¢. for an extended period of time in pressuriz-
ed water reactors, accompanied by loss of the
auxiliary feedwater pumps (usually one of two
redundant pumps is a steam turbine driven
pump that is not dependent on a. c. power for
actuation or operation), could result in an in-
ability to cool the reactor core, with potentially
serious consequences. If the auxiliary feedwater
pumps are dependent on a. ¢. power to func-
tion, then a loss of all a. c. power for an extend-
ed period could of itself result in an inability to
cool the reactor core. Although this is a low
probability event sequence, it could be a signifi-
cant contributor to risk.

Current NRC safety requirements require as a
minimum that diverse power drives be provided
for the redundant auxiliary feedwater pumps. As
noted above, this is normally accomplished by
utilizing an a. c¢. powered electric motor driven
pump and a redundant steam turbine driven
pump. One concern is the design adequacy of
plants licensed prior to adoption of the current
requirements.

An initial survey of operating plants has been
completed which indicates that all operating
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pressurized water reactors have either steam tur-
bine driven or diesel driven auxiliary feedwater
pumps {(neither of which is dependent on a.c.
power). This assures at least that some capability
exists for accommodating an extended loss of all
a. c. power. Further review of older plants in
this regard will be conducted as part of the
NRC’s Systematic Evaluation Program (see
earlier discussion in this chapter). Further study
will include determining if any requirements
beyond providing diverse power drives for the
auxiliary feedwater pumps are needed—such as
specific time requirements for the period during
which the plant must be capable of accom-
modating a station blackout.

This safety issue was previously included in
the NRC Program for the Resolution of Generic
Issues as Generic Task B-57, but has recently
been elevated to category A as Generic Task
A-44. Because this action has only recently
been taken, a Task Action Plan and schedule for
this task have not yet been developed. A Task
Action Plan will be developed by March 1, 1979.

OTHER TECHNICAL ISSUES

Burnable Poison Rod Assembly Failures

On February 17, 1978, while the Crystal River
Unit 3 (Citrus County, Florida) was operating
during its first cycle, a Loose Parts Monitoring
System alarm occurred from the ““B’’ steam
generator. To minimize potential damage from
any loose part in the primary coolant system,
the licensee reduced reactor power and shut off
one of the two reactor coolant pumps in the af-
fected loop.

On March 3, 1978, the reactor was shut down
for inspection of the ‘‘B”’ steam generator. On
March 6, 1978, several parts of a Burnable
Poison Rod Assembly were found in the steam
generator. Burnable poison rods are similar in
size and shape to fuel rods, but the burnable
poison rods contain neutron absorbing materials
that reduce the excess reactivity of a fresh core
in such a way that the absorbing capacity (reac-
tivity worth) diminishes with burnup. In the
Babcock & Wilcox design, burnable poison rods
are mounted in detachable fixtures (BPRAs) that
are normally removed from the fuel assemblies
at the end of the first cycle of operation.

Inspection revealed damage to the steam
generator tubes and to welds on the tube sheet
(a lattice to which the tubes are attached). There
were indications of a small primary-system-to-
secondary-system coolant leak. BPRA parts were
found in the ““B’’ steam generator, core support
assembly, various fuel assemblies, and in the
plenum and bottom of the reactor vessel. The
reactor was completely defueled to facilitate fur-
ther inspection.

The failure of the BPRA was attributed to a
vibration-induced wear of the mechanism that
couples the BPRA to the fuel assemblies. The
BPRAs for Crystal River Unit 3 were all remov-
ed from the core and were not replaced, since
they were no longer needed to help control the
reactivity of the core associated with the early
stages of core life.

Similar BPRAs were also in use at Davis-Besse
Nuclear Power Station, Unit 1, and at Three
Mile Island Nuclear Station, Unit 2. The BPRAs
were removed from Davis-Besse Unit No. 1 and
will not be replaced. However, the BPRAs were
still needed to help control core reactivity at
Three Mile Island Unit 2, since the plant is
operating in the early part of its first fuel cycle;
therefore, retaining collars were added to the
BPRASs to keep them in place.

During an inspection at Davis-Besse Unit 1,
some wear was also discovered on various orifice
rod assemblies (flow regulating devices) which
had coupling mechanisms similar to the BPRAs.
These were also removed at Davis-Besse Unit 1,
as well as at Crystal River Unit 3, Three Mile
Island Unit 2, and Oconee Nuclear Station, Unit
3. Further evaluations by the reactor vendor,
Babcock and Wilcox, however, indicate that
orifice rod assembly wear may not be significant
and the orifice rod assemblies will not have to
be removed until planned reactor shutdowns for
refueling.

The actions being taken and proposed by the
affected licensees and the reactor vendor are be-
ing closely monitored by the NRC. The correc-
tive actions taken will be inspected and reviewed
by the NRC.

The event at Crystal River Unit 3, and subse-
quent actions at the other affected licensees, did
not result in a major reduction in the degree of
protection of the public health and safety. The
consequences of the event at Crystal River Unit
3 were minor steam generator damage and loss
of electrical generating capacity for several



months, while repairs are made. Some loss of
electrical generating capacity was also associated
with some of the other affected licensees.

Design Errors in Control Building

On April 13, 1978, Portland General Electric
Company (PGE), operator of the Trojan
Nuclear Plant, orally informed the NRC of
potential design errors related to the ‘‘shear
walls’” of the control building at the facility.
PGE investigated the matter and reported that
design errors did, in fact, exist and that the con-
trol building walls did not conform to the design
criteria set forth in the Final Safety Analysis
Report for the facility.

A detailed NRC staff review of PGE’s in-
vestigation and analysis of the design revealed
the following errors:

(1)  The steel reinforcement in the reinforced
concrete core of the walls was permitted
to be generally discontinuous and,
therefore, the concrete core could not be
relied upon to resist shear (in case of an
earthquake) to the extent assumed in the
approved design.

(2)  The shear capacity of the reinforced con-
crete and grouted masonry block was
computed incorrectly resulting in a lower
level of conservatism than intended.

3) The steel reinforcement needed to resist
shear beyond the capacity of the concrete
and grouted masonry block was com-
puted incorrectly, resulting in a lower
level of conservatism than intended.

As a result of these identified design errors the
NRC concluded that the control building did not
comply with the requirements of the Trojan
license in that the shear walls do not have the in-
tended margin to resist Trojan’s Operating Basis
Earthquake (OBE) nor the Safe Shutdown
Earthquake (SSE).

As a result of the identification of the non-
conformances, a detailed reevaluation of the
control building in its existing configuration was
performed by PGE to assess the present
capability of the structure to withstand the
Operating Basis Earthquake and the Safe Shut-
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down Earthquake. The NRC staff determined
that there had been a reduction in conservatism
and design margins, with respect to the control
building seismic capability, below the level in-
tended and desired for the 33 years remaining in
the expected plant life. Because this reduction in
margin was significant, the NRC staff concluded
that the appropriate margins should be restored
by modifications to the control building, PGE
indicated its intent to make such modifications.

The NRC staff also determined that, based on
data supplied by PGE, there was adequate
assurance of safety until control building
modifications could be implemented, since the
Trojan Plant had the capability to withstand an
SSE of the magnitude established for that facili-
ty and could be brought to a safe shutdown con-
dition. In addition, the NRC staff determined
that the facility could be operated in the interim
without endangering the health and safety of the
public, provided that no modifications to the
control building were made that would in any
way reduce the strength of the existing shear
walls. Also, since the NRC staff had concluded
on the best available information that the OBE
capability for the control building had been
reduced to 0.11g (0.15g was established for the
facility), actions that would otherwise be re-
quired for a 0.15g earthquake would have
to be taken in the event that a 0.11g peak
ground acceleration earthquake were to occur at
the plant site.

Having made these determinations, the Acting
Director of the Office of Nuclear Reactor
Regulation on May 26, 1978, issued an Order
dealing with this matter. The Order, which of-
fered an opportunity for hearing, was to be ef-
fective June 26, 1978, or on a date specified in
an Order made following a hearing, if one were
held in connection with the Order.

The May 26, 1978 Order called for:

*  Design modifications to restore the
seismic design margins originally intended
to the control building with the control
building brought into substantial com-
pliance by June 1, 1979.

* An implementation schedule, to be
reviewed and approved by the NRC, by
July 1, 1978.

*  Detailed design information by September
1, 1978, for NRC staff review and ap-
proval, together with supporting analyses
and application for license amendments
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as necessary to implement these modifica-
tions.

* Conditional license waiver of the areas of
non-conformance noted above until the
control building has been brought into
substantial compliance in these areas. The
conditions called out were that no
modifications affecting the strength of the
control building shear walls were to be
made without NRC approval and the
facility should be brought to cold shut-
down in the event that an earthquake
reaching 0.11g ground acceleration should
occur at the site and that subsequent
restart would require prior NRC ap-
proval. The Order noted that since the
facility—shut down at the time—did not
conform with existing license re-
quirements, it could not be operated
without violating the license.

Numerous requests for a hearing were receiv-
ed, and a hearing was ordered to begin
September 6. However, on August 22, PGE ad-
vised the NRC of new information resulting
from a new finite-element analysis which dif-
fered in several respects from information
previously provided. Accordingly, the hearing on
interim operation was postponed, and subse-
quently held October 23 to November 3, and
December 11 to 14, at which time the new infor-
mation was considered. Final resoluton of the
matter, including the question of interim opera-
tion prior to completion of modifications, was
to be decided by the Atomic Safety and Licens-
ing Board. The Board’s Initial Decision on the
question of interim operation was scheduled to
be issued about December 22, 1978.

Further hearings on the nature and timeliness
of modifications to the control building were to
take place later.

Control Rod Guide Tube Integrity

In December 1977, extensive wear and some
holes were observed in the upper section of
numerous control rod guide tubes at Northeast
Nuclear Energy Company’s Millstone Unit 2
facility. Subsequent inspections at other facilities
with reactors designed by Combustion Engineer-
ing (CE) disclosed similar indications of guide-
tube wear.

The guide tubes serve in a dual capacity as the
principal structural members of the fuel
assemblies and as guide channels for the move-
ment of the control rods. The structural integrity
of the guide tubes is required to assure that the
control rods can be inserted to shut down the
reactor, when that is required by activation of a
reactor safety system.

The licensees for Millstone Unit 2, St. Lucie
Unit 1, Calvert Cliffs Unit 1, Arkansas Unit 2,
and Maine Yankee modified the fuel assemblies
during refueling outages by installing stainless
steel sleeves in both worn and unworn guide
tubes. The sleeves stiffen and strengthen the
worn tubes, minimize further wear, and assure
safety in activities involving the assemblies with
worn guide tubes. In new fuel assemblies, sleev-
ing prevents guide tube damage in areas affected
by control rod positions. The sleeving modifica-
tion serves as an interim solution which
mitigates the effects of guide tube wear but does
not completely eliminate the cause of the wear.
Because of major design differences there, no
evidence of abnormal guide tube wear was
found at the Ft. Calhoun facility.

Calvert Cliffs Unit 2 was the last reactor to be
shut down for refueling since the identification
of this generic wear problem and was in its
refueling outage at the close of the report
period. That plant had been operating with the
control rods inserted three inches further into
the reactor core than originally intended. The
repositioning of the control rods was intended to
reduce the local severity of the guide tube wear
and improve the assurance of control rod scram
capability. Also, a more frequent exercising of
the control rods was required. All of the af-
fected reactors were operated in this manner
prior to modification of the guide tubes; the
justification for this requirement was supported
by data obtained at St. Lucie Unit 1 and Maine
Yankee during refueling.

Investigations by CE are continuing through
out-of-reactor flow visualization tests, in an ef-
fort to understand the mechanism of flow-
induced control-rod vibration, which causes the
wear. These test results indicate that the
amplitude of control-rod vibration is propor-
tionate to the magnitude of coolant flow
through the guide tube. Various prototype fuel
assemblies, designed for either decreased guide-
tube flow or flow diversion, have been suc-
cessfully tested in the out-of-reactor test facility.



Demonstration fuel assemblies that utilize the
new design concept are being used at Maine
Yankee and Arkansas Unit 2 in an attempt to
test the design under actual operating condi-
tions. Sixteen fuel assemblies with reduced guide
tube flow were to be loaded at Calvert Cliffs
Unit 2 during the refueling outage to gain fur-
ther knowledge. It is anticipated that these tests
will provide the data necessary to enable CE to
find a permanent cure for the problem.

The NRC reviewed and approved actions
taken by affected licensees to assure safe con-
tinued operation of their facilities. The NRC
issued Safety Evaluations approving the sleeving
modifications, as a part of the core reload
evaluation. The NRC staff is closely monitoring
the results of both the out-of-reactor and in-
reactor prototype testing of the newly designed
fuel assemblies. The NRC will review any new
designs that are proposed as a result of the
ongoing tests.

(See Chapter 7, ‘‘Abnormal Occurrences —
1978.”)

BWR Offgas Explosions

Operating experience with BWRs has resulted
in several explosions or rapid burning of
hydrogen gas in an auxiliary system to the reac-
tor called the offgas system. Hydrogen gas is
generated in the reactor by the radiolytic decom-
position of water. When the hydrogen is
transferred to the offgas system, it may become
potentially explosive if the mixture of hydrogen
and oxygen is within certain limits. There have
been 29 incidents of BWR offgas hydrogen ex-
plosions reported to the NRC. (The actual
number of incidents that have occurred could
exceed 29 since not all such incidents are re-
quired to be reported to the NRC.) The majority
have occurred within the offgas system (OGS)
which is designed to withstand internal hydrogen
explosions. As a result, these explosions did not
cause personnel injury, significant radioactivity
release or equipment damage. Five other
reported offgas explosions have occurred exter-
nal to the OGS following leakage of the
hydrogen-rich offgas mixture from the OGS.
These explosions have caused injuries to person-
nel and significant local physical damage to
systems not required for reactor shutdown.
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The NRC reviewed the incidents of offgas ex-
plosions, their probable causes and conse-
quences, and preventive measures taken to meet
them. A technical report (NUREG-0442) on
operating experience with BWR offgas systems
was issued following the review. No serious
design flaws in the engineering of the offgas
system have been identified that require im-
mediate remedial action. However, because
offgas explosions external to the OGS have
caused personnel injuries and property damage,
and have necessitated reactor power reductions
or shutdowns, interrupting electric power pro-
duction, preventive measures to minimize the
probability of offgas explosions were outlined in
the NRC technical report.

An NRC Office of Inspection and Enforce-
ment Bulletin was issued to all BWR licensees
requesting their review of the OGS to identify
measures that would lessen the likelihood of an
offgas leakage, accumulation and potential ex-
plosion. The bulletin also requested the review
of operation and maintenance procedures to
assure proper operation in accordance with all
design parameters and to identify measures to
prevent inadvertent actions which might cause
an ignition of the offgas mixture in the offgas
piping. Responses to the Bulletin from all BWR
licensees have been received and independent in-
spections by the Office of Inspection and En-
forcement have been made to review the
licensees’ systems in light of their responses to
the Bulletin. These results have been forwarded
to the Office of Nuclear Reactor Regulation for
consideration in assessing the possibility of addi-
tional requirements. Final staff evaluation of the
items addressed in the Bulletin is expected by
mid-1979.

In addition to the above NRC review and is-
suance of the technical report and Bulletin, the
NRC in 1977 had contracted for a review of
operating experience with offgas systems to
determine if common factors exist and could be
corrected to reduce the possibility of hydrogen
explosions.

Fire Protection

Following the fire at the Brown’s Ferry Plant
in March 1975, the NRC initiated a review of
the fire protection programs for all operating
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plants and for plants not yet operational. Im-
proved guidelines have been developed and are
being implemented. At the close of calendar year
1978, the fire protection program reviews had
been completed for 27 of the 70 licensed power
plants and modifications to improve plant
capabilities are being implemented. The reviews
of the remaining operating plants will be com-
pleted by July 1979, and modifications to most
plants will be made by late calendar year 1980.

On November 4, 1977 the Union of Concern-
ed Scientists (USC) filed a Petition for Emergen
cy and Remedial Action. Part of this petition
dealt with fire protection concerns at plants
under construction and at operating plants,
stating that ‘‘fire can destroy redundant elec-
trical cables previously thought to be protected
by current flame retardancy and cable separation
standards.”’

After consideration of public and staff com-
ments concerning the petition, the Commission
issued an order on April 13, 1978 denying the
UCS petition and directing certain accelerated
staff actions regarding its ongoing fire protec-
tion testing program. The basis for Commission
denial of the petition is that plants under con-
struction or in operation are in compliance with
General Design Criterion 3-Fire Protection, and
that fire protection test results do not
demonstrate a violation of this criterion.

On May 2, 1978, the UCS submitted a peti-
tion which requests that the Commission recon-
sider its April 13, 1978 decision on the earlier
petition filed on November 4, 1977. The Com-
mission has this petition under consideration,
and is reviewing public and staff comments
which have been developed as a result of the
reconsideration. (See Chapters 7 and 13.)

Occupational Radiation Exposures

In the period since 1969, when collective oc-
cupational radiation exposure records were first
required from reactor licensees, the yearly
average man-rems per megawatt year of total
power produced has remained relatively con-
stant, below a value of 2.0. Nevertheless, the
NRC has been actively concerned with the fact
that collective occupational exposure per reactor
at commercial light-water nuclear power plants
has increased from a 1969 yearly average of 178
man-rems per reactor to a 1977 average of 500

man-rems per reactor. Among the causes for this
increase is the increase in radiation fields around
reactor plant components, primarily because of
the buildup of activated corrosion products, and
a need to perform more maintenance and safety-
related inspections as plants get older. The NRC
reviews the construction permit and operating
license applications, and the accompanying Safe-
ty Analysis Report (SAR), including a review of
the facility’s radiation protection program. This
review is to assure that the facility is designed to
protect the health and safety of the work force
against the radiation and radioactivity contained
within the facility, resulting from the reactor
operation. This latter review includes a deter-
mination that the radiation protection program
will assure that occupational radiation exposure
will be as low as is reasonably achievable.
Radiation exposures currently being experienced
result after approved and appropriate radiation
protection practices are implemented. Additional
actions have been taken during the year with
respect to the buildup of radioactivity and
preparation for maintenance work.

A 1976 petition of the Natural Resources
Defense Council called for reduction of the
radiation exposure limit. In response, NRC staff
proposed further actions to control risks
associated with occupational radiation exposure
in licensed activities. Staff proposals are under
consideration by the Commission and a public
hearing on the subject is planned.

Welding Material Deficiency

The NRC was informed on August 4, 1978, of
the possibility that weld wire used in some of the
reactor vessel welds in 12 vessels manufactured
by the Babcock & Wilcox Company (B&W) may
have differed from the kind of wire specified for
that use. A chemical analysis of one sample of
archive material by B&W disclosed that the
nickel content in the material was 0.1 percent
and the silicon content was 1.0 percent. The
minimum specified percentage for nickel content
was 0.6 percent, and the maximum specified
percentage for silicon content was 0.5 percent.

The NRC staff undertook a study of the
possible effects on reactor vessel integrity of the
use (or possible use) of the improper or atypical
weld material. Licensees for facilities with
atypical material in the ‘‘belt-line’’ region of the



vessel have introduced, as needed, new and more
conservative pressure-temperature operating
limits during bolt up, heat up and cool down to
maintain reactor vessel safety margins.

While this particular problem has been iden-
tified as one possibly affecting 12 B&W reactor
vessels, it is not possible without positive
evidence to conclude that similar atypical weld
material was not also supplied to other vessel
manufacturers and used by them in making reac-
tor vessels. Thus all other power reactor
facilities with an operating license or construc-
tion permit have also been asked to provide cer-
tain information regarding their reactor vessels
in order to ascertain whether or not atypical
weld material was used in the construction of
the vessels.

ADVANCED NUCLEAR POWER
PLANTS

On April 7, 1977, President Carter issued a
statement on Nuclear Power Policy which
restated the role that nuclear energy was to have
in the total energy prospects of the country. The
President’s policy would also defer indefinitely
the commercial reprocessing and recycling of
plutonium produced in nuclear power reactors,
restructure the U.S. breeder reactor program to
give high priority to alternative designs, and
defer the time when breeder reactors are to be
commercialized.

During the report period, the NRC par-
ticipated in the review and assessment of a varie-
ty of reactor types and fuel cycles being con-
sidered by the Department of Energy (DOE) as
part of the Nonproliferation Alternative Systems
Assessment Program (NASAP) and also per-
formed reviews and provided comments on the
studies and assessments being performed under
the International Nuclear Fuel Cycle Evaluation
(INFCE) program. In its reviews and comments
the staff focused on the potential licensability of
these reactor types and associated fuel cycles,
with respect to safety and safeguards concerns
and environmental acceptability. (See ‘‘Nuclear
Fuel Cycle Evaluations’’ in Chapter 9.)

Clinch River Breeder Reactor

The status of the staff review of the Clinch
River Breeder Reactor remained inactive

throughout the year and will remain so pending
enactment of legislation clarifying the status of
this facility.

Fast Flux Test Facility

The Fast Flux Test Facility (FFTF) is a major
LMFBR test facility which, with a power of 400
megawatts (thermal), will provide an intense
field of fast neutrons for irradiating fuels and
materials in connection with advanced reactor
research and development. The facility, which is
located about 10 miles north of Richland,
Wash., is owned by the Department of Energy
(DOE) and is not subject to licensing by the
NRC. An NRC staff safety review was perform-
ed, however, under terms of an interagency
agreement with DOE. The staff completed the
major part of its review effort and, in August
1978, issued its Safety Evaluation Report
(NUREG-0358). Sodium filling of one second-
ary sodium loop took place in July 1978. Fuel
loading is expected in May 1979. Full power
operation is not expected until early 1980.

The Advisory Committee on Reactor »
Safeguards (ACRS) was extensively involved in
the review of FFTF with meetings addressing the
review held in July, August, September and
November 1978. The ACRS concluded that—if
due regard is given NRC staff recommendations
concerning weld inspections, mitigation of possi-
ble consequences of certain low probability ac-
cidents, and other matters—the startup and
operation of the FFTF is acceptable.

Gas-Cooled Reactors

As a consequence of the withdrawal of the
General Atomic Company from the commercial
nuclear power market in late 1975, regulatory
activities related to gas-cooled reactors have
been confined primarily to the Fort St. Vrain
reactor, now undergoing power ascension
testing. A limited licensing review related to a
standardized, large, high-temperature gas-cooled
reactor and to a gas-cooled fast breeder reactor
has also been undertaken.

Fort St. Vrain. Fort St. Vrain, a 330-MWe
high-temperature gas-cooled reactor (HTGR),
was designed by the General Atomic Company
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and is being operated by the Public Service
Company of Colorado near Platteville, Col-
orado. Details of the operation may be found on
p. 14 of the 1977 NRC Annual Report.

On October 31, 1977, cyclic temperatures were
noted at the Fort St. Vrain reactor at 58 percent
power, during the initial rise in power above the
previously authorized 40 percent level. Subse-
quent fluctuations have been observed under a
variety of core conditions and at power levels
between 40 percent and the present limit of 70
percent. The fluctuations were observed in outlet
helium temperatures, external thermal neutron
flux, steam temperatures and PCRV movement.
Temperature fluctuations have usually remained
within design and Technical Specification limits,
and the average core thermal power and average
helium temperatures remain relatively constant
during the fluctuations.

Based on tests performed in 1978, conditions
have been established which permit operation of
the reactor in a steady-state mode for routine
power production below 70 percent of rated
power without fluctuations. A public meeting
was held in Denver, Colo., on November 3 and
4, 1978, to discuss the fluctuations and possible
remedies for them.

Large High-Temperature Gas-Cooled Reactor.
A preliminary Safety Evaluation Report for
General Atomic’s design of a large, standardized
HTGR was prepared by NRC staff and discuss-
ed with the ACRS Subcommittee on HTGRs in
July 1977. This report updated the staff’s safety
evaluation of the Summit and Fulton HTGRs
which had been made prior to the cancellation
of these projects. The preliminary SER em-
phasized the status of the graphite structural
design, the seismic design and the thermal and
fluid mechanical design.

In early 1978 a group of utilities (now sixteen
in number) formed an organization, Gas Cooled
Reactor Associates (GCRA), for the purpose of
developing a commercially viable HTGR. GCRA
manages the DOE funds supporting the project
and is responsible for carrying out initial phases
of the licensing review. Commercial operation of
the first of a series of 900 MW({e) steam cycle
HTGRs is foreseen for 1990. Current plans in-
clude submittal of a safety analysis report in
April 1980 in support of a standardized plant
which would form the basis for the issuance of a
construction permit in mid-1983. GCRA has re-

quested that the NRC staff undertake at present
a pre-application review of selected technical
topics pertinent to the HTGR concept. The
stated purpose of this review would be to aid
development of HTGR licensing criteria and
provide for an orderly and effective review of
the standard plant application when it is submit-
ted.

As of the end of 1978, the future of the large
HTGR program remained uncertain, according
to information received from DOE. A final deci-
sion will be made early in 1979 whether to
redirect the program toward development of an
HTGR gas turbine cycle (vs. the steam'cycle
pursued to date) or to terminate the program
during fiscal year 1980.

Gas-Cooled Fast Breeder Reactor, In late
1976, an organization of utilities, Helium
Breeder Associates, was formed to work with
both General Atomic and DOE (then ERDA)
toward the development and demonstration of
the Gas-Cooled Fast Breeder Reactor (GCFR).
The GCFR demonstration unit would produce
330 MWe. General Atomic is currently studying
a revised reactor design that would permit
emergency core cooling by means of natural
convection. In mid-1977, the staff met with the
ACRS Subcommittee on the GCFR, represen-
tatives of Helium Breeder Associates (HBA),
General Atomic and the Southwestern Public
Service Company to review the planned pro-
gram. A member of HBA, Southwestern Public
Service Company had formerly planned to
operate the GCFR demonstration plant on a site
near Amarillo, Texas, but withdrew this plan in
mid-1978.

Floating Nuclear Power Plants

Floating nuclear power plants (FNPs) are elec-
trical generating stations of standardized design
which would be constructed at a shipyard facili-
ty, using assembly line techniques, and ultimate-
ly could be sited at offshore ocean sites or in
estuaries and rivers. They are planned to be of
conventional reactor system design (using
pressurized water reactors) mounted on floating
platforms similar to the hull of a barge. Off-
shore Power Systems (OPS), a subsidiary of
Westinghouse Electric Corporation, filed an ap-
plication with the NRC in 1973 for a license to



manufacture eight identical floating nuclear
power plants at a site in Jacksonville, Fla.

An NRC staff Safety Evaluation Report
(NUREG-75/100) was issued in September 1975;
Supplement No. 1 (NUREG-0054) was issued in
March 1976 and Supplement No. 2 in October
1976. The staff’s Final Environmental Statement
(FES) issued in October 1975 (Part 1), relates to
the construction and nonnuclear testing of the
floating plants at the manufacturing site in
Jacksonville, Florida. That FES concluded that
there is nothing inherent in the operation of the
manufacturing facility that would warrant denial
of the manufacturing license and recommended
its issuance subject to several license conditions.
The Final Environmental Statement issued in
September 1976 (Part II), relates to the siting
and operation of the eight floating plants.

At the request of the Council on Environmen-
tal Quality, the NRC prepared an Addendum to
the Final Environmental Statement (Part II)
which elaborated upon the discussion material
and analyses presented in Part II relative to the
estuarine and riverine siting of FNPs. The Draft
and Final Addendums were issued in March and
June 1978 respectively. The staff concluded in
the FES, Part II and in the Addendum to Part
II that there was reasonable assurance that eight
FNPs could be sited with acceptable en-
vironmental impact at offshore sites along the
Atlantic Ocean and Gulf of Mexico and at
carefully selected shoreline locations, including
estuarine waters. The Environmental Protection
Agency, however, believes that it will be ex-
tremely difficult to find environmentally
acceptable sites in any of the estuarine or barrier
island areas along the East and Gulif Coasts.

A revised Draft Environmental Statement
(Part III) was issued in May 1978 which com-
pared the total risk to the public—for both
floating and land-based nuclear power
plants—from accidental releases of radioactivity
to the environment for a spectrum of accidents,
including ‘“‘Class-9”’ or core-melt events. Part 111
also presented an overall cost-benefit analysis
for all elements of the environmental statement.
In the Draft Environmental Statement, Part III,
the manufacturing license was recommended for
issuance subject to conditions related to
mitigating the effects of accidental radioactive
releases to the environment resulting from Class
9 events. These conditions include the use of a
material beneath the reactor vessel to delay the
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melting of the core through the barge and, for
estuary siting, the use of a closed breakwater. A
principal reference used in the preparation of
Part III was the Liquid Pathway Generic Study
report (NUREG-0040) which is discussed below.
The Final Environmental Statement (Part I11)
was issued in December 1978 and confirmed the
earlier staff conclusions contained in the Draft
Environmental Statement, Part III. Public hear-
ings on safety and environmental issues were
started in March 1975 and continued during
1976, 1977 and 1978. During the 1978 hearings,
the applicant requested that the Atomic Safety
and Licensing Appeal Board certify the question
of whether Class 9 accidents are a proper subject
for consideration in the staff’s environmental
statement. On September 29, 1978, the question
was certified to the Commission. On December
8, 1978, the Commissioners agreed to consider
the question. Briefs from all parties to the pro-
ceeding were filed on December 29, 1978. The
major issue being contested is consideration of
“Class 97’ accidents.

The first application for a permit to construct
and operate an offshore floating nuclear power
station was filed in 1973 by the Public Service
Electric and Gas Company (PSE&G) of New
Jersey. The proposed Atlantic Generating Sta-
tion (AGS), consisting of two floating units
(1150 MWe each), would be located approx-
imately three miles off the coast of New Jersey,
some 11 miles northeast of Atlantic City. The
staff’s Draft Environmental Statement
(NUREG-0058) issued in October 1976 recom-
mended the issuance of a CP to the applicant.
The Safety Evaluation Report (NUREG-0293)
was issued in July 1977. In early 1978, the
Public Service Electric and Gas Company and
Offshore Power Systems agreed upon a three-
year delay on the delivery of the floating nuclear
power plants for the Atlantic Generating Sta-
tion. As a result of this delay, as well as to
allow for possible consideration of alternative
sites for the AGS by the utility, the NRC
suspended the safety and environmental reviews
of this application until further notice. In
December 1978, PSE&G cancelled its contract
with OPS, citing among its reasons the lower
than anticipated growth rate in its generating
area.

Liquid Pathway Generic Study. In connection
with its licensing actions on proposed floating
nuclear power plants, the staff completed a
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report on the impacts of accidental radioactive
releases to the hydrosphere from floating and
land-based nuclear power plants. The report, en-
titled ‘“Liquid Pathway Generic Study,”’
NUREG-0440, was released in February 1978.
As a result of this study, the staff found that the
risks and impacts via the liquid pathway from
postulated accidents at FNPs at representative
sites are expected to be substantially the same as
those expected for land-based plants (LBPs),
with one exception. That exception is the in-
crease in risk associated with releases to water
bodies in the event of a core-melt accident. If
such an unlikely event were to occur, the core
might melt through the bottom of the barge and
introduce radioactive material into the water.
The study also concludes that the risks
associated with releases to the liquid pathway at
an FNP are less than those at an LBP for a
spectrum of design basis accidents and are
greater than those at an LBP for a core-melt ac-
cident.

In November 1978, the Commission submitted
a statement to the Congress—pursuant to Sec-
tion 236 of the Legislative Reorganization Act of
1970—on the actions that have been, are being
and will be taken with regard to recommenda-
tions made by the Comptroller General of the
U.S. in a report entitled, ‘“Before Licensing
Floating Nuclear Plants, Many Answers Are
Needed.”’

PROTECTING THE ENVIRONMENT

Health Effects of Coal and Nuclear
Fuel Cycle

As noted in the 1977 Annual Report, the NRC
is actively developing comprehensive estimates of
the potential health effects of the coal and
nuclear fuel cycles. The efforts are continuing
and have been updated to include estimates of
the potential long-term health effects (up to
1,000 years) associated with releases of
Radon-222 from mining and milling of uranium,
and Carbon-14 releases from electric power
generation and fuel reprocessing. (The draft
NUREG-0332, ‘“Health Effects Attributable to

Coal and Nuclear Fuel Cycles,’’ is being revised
to reflect the most recent health effects data
from the National Academy of Sciences, and to
respond to comments received on the draft.)

A rulemaking petition filed by the New
England Coalition on Nuclear Pollution in 1975
challenged the value for radon-222 in 10 CFR 51
as greatly underestimating releases of radon
from fuel cycle activities. The petitioner also
noted that the value did not include estimates of
long-term radon releases and health effects
associated with them. As a result of this petition
and an ASLBP member’s memorandum, the
Commission amended the rule to remove the
value for radon from Table S-3 and to permit
litigation of the issue in individual licensing pro-
ceedings. The staff developed new release
estimates for periods up to 10,000 years, and
estimates of health impacts for up to 1,000
years, and presented these estimates in several
licensing hearings during the report period.

Interim staff estimates of the impact of
radon-222 and carbon-14 for environmental
periods ranging from 100 years to 1,000 years
into the future are under consideration in licens-
ing hearings in which the issue has been raised.
(See ‘‘Environmental Survey of the Uranium
Fuel Cycle,”” in Chapter 3.)

To improve estimates of other environmental
impacts associated with the nuclear and coal fuel
cycle alternatives, model development for health
effects is continuing at Argonne National
Laboratory, and a more detailed study of the
potential environmental impacts of the coal fuel
cycle is being considered for fiscal year 1979.

Assessment of Radiological
Consequences of Radionuclide Releases

Before issuing a license, the NRC assesses the
probable radiological impact to the public of
both the normal operation of nuclear power
plants and of adverse but improbable events, of
varying likelihood. Such assessments are
necessary to assure the health and safety of the
public and the protection of the environment.
From the results of continuing research, as well
as from regular monitoring of both the radioac-
tive effluents and radioactivity in the environ-
ment, these assessments are regularly upgraded
to insure accuracy and reliability.



Control of Effluents

Standard Technical Specifications. The staff
has completed the development of radiological
effluent Standard Technical Specifications which
implement the requirements of Appendix I to 10
CFR Part 50. The specifications have been
reviewed and approved by the Regulatory Re-
quirements Review Committee, and have been
published as NUREG-0472 and 0473, applicable
to pressurized water reactors and boiling water
reactors, respectively. Copies of the applicable
specifications have been forwarded to all
licensees with operating licenses. Licensees have
been requested to submit specifications for their
plants using the Standard Technical Specifica-
tions on a schedule consistent with submittal
dates provided to them. Operating license ap-
plicants have also been provided with the ap-
plicable Standard Technical Specifications and
requested to submit proposed specifications at
least six months prior to their scheduled
operating license.

To assist in the preparation of the radiological
effluent technical specifications, the staff has
prepared a guidance manual entitled ‘‘Prepara-
tion of Radiological Effluent Technical
Specifications for Nuclear Power Plants, a
Guidance Manual for Users Of Standard
Technical Specifications,”” NUREG-0013. This
manual provides methods that are acceptable to
the staff for determining parameters used in the
specifications.

Change in “ALARA’’ Rule. On September 5,
1975, the Commission amended Appendix I to
10 CFR Part 50 to allow applicants whose ap-
plications for construction permits were
docketed between January 2, 1971, and June 4,
1976, the option of dispensing with the cost-
benefit analysis required by Appendix I, provid-
ed that the proposed or installed radwaste
systems and equipment satisfy the site design ob-
jectives for nuclear power reactors proposed by
the staff in the rulemaking proceeding on Ap-
pendix I (Docket No. RM 50-2).

The amended version of Appendix I did not
explicitly extend the option (to use the criteria of
the Annex) to applicants and licensees whose ap-
plications were docketed prior to January 2,
1971 (referred to as ‘‘pre-71 plants’’). However,
a review by the NRC staff of the radwaste
systems of the pre-71 plants indicated that these
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plants had already proposed or installed rad-
waste systems and equipment designed to satisfy
numerical design objectives set forth in either
RM 50-2 or in an earlier document which con-
tained similar but more restrictive criteria. Since
the radwaste systems of these pre-71 plants con-
tain equipment designed to meet the criteria of
the Annex to Appendix I, the staff performed a
generic cost-benefit analysis for the pre-71 plants
to determine if these plants satisfy the cost-
benefit criteria of Section 11.D. When this
analysis (contained in NUREG-0389) showed
that certain of the pre-71 plants satisfy these
criteria, the option of using the Annex was ex-
tended to these pre-71 plants on a generic basis.
Therefore, if the detailed analysis of the in-
dividual radwaste systems of these plants shows
that, in addition to meeting the criteria of the
Annex, these systems are capable of meeting the
design objectives of Sections A, B and C of Ap-
pendix I to 10 CFR 50, then the staff would
conclude that these plants satisfy the criterion
that radioactive materials released in their ef-
fluents to unrestricted areas are as low
as is reasonably achievable.

In-Plant Measurements Program. In pro-
mulgating Appendix I to 10 CFR Part 50, the
NRC indicated its desire to use the best available
data for improving the calculational models used
by the NRC staff to determine conformance
with the regulation. To obtain additional data
for use in improving its calculational models,
NRC contracted with the Idaho National
Engineering Laboratory to perform in-plant
measurements on pressurized water reactors
(PWRs). The measurements will provide a data-
base for radioisotope inventory in plant systems,
radioactive waste management system perform-
ance, and source terms for both liquid and
gaseous systems. Measurements have been com-
pleted or are near completion at three plants
{Zion, Fort Calhoun, and Turkey Point).
Measurements at Maine Yankee are scheduled to
begin in 1979.

Site-Related Problems

Potential for Faulting. (The background to
licensing problems associated with this facility
can be found in the 1977 NRC Annual Report,
pp. 26-27.)
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In August 1977, the NRC staff informed the
licensee for Humboldt Bay, the Pacific Gas and
Electric Company, that it could not reasonably
conclude from the latter’s most recent report
that surface faulting would not occur at the
plant site. The staff also stated its intention to
recommend denial by the licensing board of the
application for amendment permitting restart of
the unit. The licensee was given the NRC’s
evaluations and those of the U.S. Geological
Survey concerning the potential for surface
faulting at the site, and additional information
was requested by the licensee regarding these
evaluations.

A meeting was held on December 14, 1977 to
provide the licensee and its consultants the op-
portunity to discuss the evaluations with the
staff, the U.S. Geological Survey personnel, and
representatives of the California Division of
Mines and Geology. The written response of the
NRC staff to the licensee’s request for addi-
tional information was also discussed.

On March 3, 1978, representatives of the
licensee met with the NRC staff to inform them
of a proposed program for further geological in-
vestigation near the site of Humboldt Bay Unit
3. Based on the results of these studies, expected
by late 1979, the licensee will convey its inten-
tions to the NRC regarding its proposed amend-
ment application.

On May 16, 1978, the Atomic Safety and
Licensing Board ruled that the request for a
hearing on the proposed amendment submitted
in July 1977 by citizens of the Humboldt Bay
area would be granted and that a hearing will be
held at a time to be determined. It is expected
that, at the conclusion of the licensee’s
geological investigation, a hearing schedule will
be established.

Reevaluation of Seismic Capability. In 1971,
the existence of a geologic fault about 3.5 miles
offshore from the site of the Diablo Canyon
Nuclear Plant was discovered. The plant was
under construction at the time of the discovery
and when, in 1973, application was made for an
operating license for the facility, an extensive in-
vestigation of the fault (the Hosgri Fault) was
undertaken. That investigation led to the conclu-
sion by the NRC and the U.S. Geological Survey
that the maximum earthquake ground motion at
the proposed site ‘‘may be more severe than that
for which the plant had been originally
designed.”’ The applicant for an operating

license—the Pacific Gas and Electric Com-
pany—was thus advised in April 1976 that the
plant’s seismic capabilities should be reanalyzed
“‘to determine what modifications would be
necessary to withstand the more severe ground
motion.”’

The Advisory Committee on Reactor
Safeguards finished its review of the matter in
July 1978 and public hearings before the Atomic
Safety and Licensing Board were scheduled to
begin in December 1978. A decision on the
operating license application is expected in the
spring of 1979,

Possible Fanlting Near Reactor. While a re-
quest for a license renewal for the General Elec-
tric Test Reactor (GETR) at the Vallecitos
Nuclear Center in California was under review
by the NRC, the U.S. Geological Survey
published a map showing a fault, the Verona
Fault, within 200 feet of the GETR. Field in-
vestigations ensued which revealed evidence of
possible faulting at the newly identified location
of the Verona Fault, and the potential for sur-
face faulting at the GETR site became a licens-
ing concern. The licensee had not identified sur-
face displacement as a design basis and it had
not been considered by the AEC when it
authorized operation of the GETR in 1959. In
the absence of assurance that the GETR could
withstand surface displacements induced by
earthquake, the NRC staff ordered suspension
of operation of the GETR on October 24, 1977,
and directed the licensee to show cause why the
suspension should not be continued.

On November 11, 1977, the General Electric
Company made a written response to the show-
cause order which averred that the Verona Fault
did not exist, that the geological features
thought to be a low angle thrust fault were ac-
tually landslide features. The NRC staff
evaluated this response and concluded that it did
not give sufficient technical information to sup-
port a decision that the safety issues raised in
the show-cause order had been resolved.

The licensee attempted to formulate the
seismic implications of the postulated Verona
Fault—in lieu of doing extensive site investiga-
tion—and to demonstrate that the GETR is
capable of withstanding the consequences of sur-
face displacement associated with the fault.
Based on its own review, the NRC staff sug-
gested to the licensee that the value of surface
displacement which could be supported by



available information would be in excess of the
licensee’s projection. As a result of the NRC
posture, the licensee proposed additional GETR
site investigations to resolve the issues regarding
the existence of the Verona Fault and its
characteristics. These were in progress at the
close of the report period.

Mass Mortality of Commercial Lobsters. A
mass mortality of commercially held lobsters oc-
curred during October 1977 in Seabrook Har-
bor, N.H., at a location 400-600 feet south of
where a barge dock associated with Seabrook
Station was being constructed. NRC staff in-
vestigated the incident because it was alleged
that construction activities were responsible for
the mortality. The investigation included a site
inspection, discussions with affected lobstermen,
the permittee, State and Federal agencies, and
other knowledgeable individuals, and a review of
pertinent literature was carried out.

Lobster mortalities may have occurred in
small numbers during September, but were
greatest during mid-to-late October and ap-
parently continued at reduced levels through
early November. It was estimated that about
2400-3400 lobsters, weighing a total of about
3000-3400 pounds were lost.

Several lobsters that had died during late Oc-
tober and early November were obtained
through the cooperative efforts of lobstermen,
State, and Federal agencies. An independent
postmortem pathological examination to deter-
mine the cause(s) of death of those specimens
was performed for NRC by the U.S. En-
vironmental Protection Agency Research
Laboratory, Narragansett, Rhode Island. The
pathelogy study concluded that the immediate
cause of death of the lobsters examined was due
to gaffkemia or ‘‘red tail disease,”” a virulent
bacterial disease of lobsters.

The incidence of gaffkemia mortality was
evidently aggravated by coinciding environmen-
tal factors. Preceding the incident, an unusual
combination of environmental conditions existed
in Seabrook Harbor, including heavy rainfall,
low and fluctuating levels of salinity, extreme
tidal flushing, a mild warming trend, a
" phytoplankton bloom of unusual magnitude,
and the potential for increased turbidity and
siltation and for reduced dissolved oxygen. It
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appears unlikely that construction activities
alone could have accounted for excessive turbidi-
ty, although an increase in local turbidity levels
was possible from those activities.

To minimize the potential for adverse effects
from increased turbidity or siltation on commer-
cially held lobsters in Seabrook Harbor during
future construction activities at the barge dock
site, several precautionary measures were recom-
mended by NRC staff, and incorporated by the
Army Corps of Engineers into its permit amend-
ment, which was then implemented by the per-
mittee.

Socioeconomic Assessments. The construction
and operation of a nuclear power plant may
have considerable impact on the social and
economic life of communities near the plant site.
The degree of stress and disruption a community
will experience is partially dependent on the
ability of the community to anticipate and plan
for that impact. For that reason, several efforts
have been continued or initiated by NRC to help
forecast socioeconomic impacts of nuclear power
plant sitings more accurately. A study to
estimate the likelihood that people would avoid
beaches in the vicinity of future floating nuclear
power plants was published as NUREG-039%4 (E.
J. Baker et al., ‘“‘Impact of Offshore Nuclear
Generating Stations on Recreational Behavior at
Adjacent Coastal Sites,”” December 1977) and
used as the basis of staff testimony on this issue
in ASLB hearings on the floating nuclear power
plants. A study, ‘“Visual Change Within a
Region Due to Alternative Closed Cycle Cooling
Systems and Associated Socioeconomic
Impacts’® was completed and findings are now
being incorporated in environmental impact
statements. Considerable progress was made in
forecasting the number of construction workers
coming into an area, their family characteristics,
and probable residential location.

The NRC staff has developed and begun im-
plementation of procedures to promote early
cooperation in socioeconomic impact analysis
among NRC staff, State and local officials and
utilities. These procedures will provide better
and more timely information for those local of-
ficials who must develop plans to mitigate
potentially severe impacts, and utilities will be
encouraged to participate more fully in that pro-
cess.
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INTERAGENCY COORDINATION

Coordination on Environmental Matters

The environmental review of NRC licensing
actions entails extensive coordination with other
Federal and State agencies. Under the National
Pollutant Discharge Elimination System permit
program, the Environmental Protection Agency
(EPA) or delegated State agencies are reviewing
impacts to water quality and aquatic biota. In

“accordance with the Second NRC/EPA Memo-
randum of Understanding, NRC and EPA have
coordinated reviews to avoid duplication of ef-
fort and dual regulation. (See 1976 NRC Annual
Report, page 70.) NRC provided technical input
into EPA hearings on cooling water require-
ments at the Indian Point and Brunswick
facilities. (See Chapter 8 for discussion of NRC-
EPA coordination on emergency response plan-
ning.)

The Council on Environmental Quality is also
involved in a major effort to coordinate the
Federal Government’s activities in the area of
hazardous substances, and at the direction of the
President established the Toxic Substances
Strategy Committee (TSSC), with representation
from 18 Federal agencies. NRC requested
membership in this group and, since joining, has
contributed significant staff effort both on the
TSSC itself and on seven of the eight major
Task Groups. The tasks include the development
of strategies in the areas of research roles and
responsibilities; assessment of research activities
in the context of regulatory and policy needs,
trade secrets and confidentiality problems;
mechanisms for addressing information needs
and their impacts; analysis of historical lessons
as background for strategy development; policies
relating to common approaches for risk assess-
ment; and recommendations for handling of
crisis materials, A report to the President on
these efforts is planned for early 1979,

In accordance with provisions of the En-
dangered Species Act, NRC has consulted with
the U.S. Fish and Wildlife Service concerning
the Pink Mucket Pearly Mussel at the Hartsville
and Watts Bar sites (Tennessee), and the Yuma
Clapper Rail at the Sundesert site (California),
and has consulted with NOAA’s Department of
Marine Fisheries concerning the Short Nosed
Sturgeon at the Montague site (Massachusetts).

Such consultation facilitates a determination of
whether an NRC licensing action might further
imperil an endangered species of wildlife.

NRC has also participated in several in-
teragency task forces focusing on environmental
management issues. The Council on Environ-
mental Quality is leading a task force on
developing an environmental data base and stan-
dardizing monitoring programs. The Heritage
Conservation and Recreation Service employed
the task force approach to developing a national
recreational policy, which included the NRC.
The U.S. Department of the Interior, with NRC
sharing in the financial support, is developing a
transmission line operational manual. This
manual is scheduled for publication in April
1979. NRC has reviewed several drafts of State
Coastal Zone Management Plans in anticipation
of coordinating a review of licensing actions for
projects in coastal zones. NRC has provided
EPA with data related to pending revisions of
the latter’s effluent limitation guidelines for the
steam electric industry.

A Federal Interagency Task Force on Emer-
gency Instrumentation for Nuclear Incidents at
Fixed Facilities is developing guidance on the
establishment of emergency radiation detection
and measurements systems, in order to provide
data directly to State and local governments to
complement any measurement systems they may
have. In parallel with this effort, an NRC/EPA
Task Force was formed for the purpose of pro-
viding a clear definition of the types of
radiological incidents for which States and local
governments should plan and develop prepared-
ness programs. As a result, two reports are be-
ing developed: (1) Interim Guidance on Offsite
Radiation Measurements Systems, and (2) Plan-
ning Bases for the Development of State and
Local Government Radiological Emergency
Response Plans in Support of Light Water
Nuclear Power Plants (NUREG-0396).

Such cooperative efforts have made a greater
range of expertise available to NRC for its en-
vironmental reviews while reducing duplicative
efforts.

COOPERATION WITH STATES

‘NRC and the States cooperate extensively in
the environmental review process. There remains



however some duplication of effort, particularly
in assessing the need for power and in evaluating
water quality impacts. And in States which have
NEPA-type laws requiring an independent
assessment of environmental impact, duplicative
environmental reviews may be conducted.

Joint Hearings

The decision as to whether to hold joint hear-
ings with States is made on a case-by-case basis,
depending upon the compatibility of NRC and
State environmental review schedules and other
factors. A successful example of a joint
NRC/State hearing was the hearing on the pro-
posed Douglas Point facility in Charles County,
Maryland. This hearing was held in July and
August of 1976 and involved close coordination
between the State and NRC which resulted in
the avoidance of much duplicative effort.

In the case of the proposed Greene County
facility, the joint hearings with New York State
began in early January 1977 and had not been
concluded at the close of the report period. Dif-
ficulties have been encountered because of dif-
ferences in NRC and New York’s statutory re-
quirements and procedures. The New York State
siting law has been recently revised and it is ex-
pected that many of the problems experienced in
the Greene County proceeding can be avoided in
future proceedings in New York State. Substan-
tial efforts are currently underway to develop a
detailed agreement and hearing protocol for a
forthcoming facility proposed to be located in
New York State.

To date, the proposed Douglas Point and
Greene County facilities are the only nuclear
power plants for which joint NRC/State hear-
ings have been held or are being conducted. The
matter of joint hearings is discussed in more
detail on pages 31 and 32 of the 1977 NRC An-
nual Report,

Cooperative Agreements

The NRC, starting in March 1977, increased
its efforts to cooperate closely with those States
to which EPA has granted authority to issue Na-
tional Pollutant Discharge Elimination System
Permits (402 permits), required for every nuclear
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power plant licensed by NRC. The initial pur-
pose was to enter into agreements for coopera-
tion that embody principles similar to those set
forth in the Second NRC-EPA Memorandum of
Understanding (discussed in the 1976 NRC An-
nual Report, p. 70) under the Federal Water
Pollution Control Act (FWPCA). Interest on the
part of some States has resulted in broadening
the scope of cooperative agreements to cover
many areas subject to the jurisdiction of the
State or NRC or both.

To date the following agreements have been
consummated:

(1) Virginia — Effective October 26, 1977.
This Agreement is very similar to the-
second NRC-EPA Memorandum of
Understanding under the FWPCA except
that it applies primarily to water-related
matters and only to nuclear power plants.

(2) New York — Effective March 30, 1978.
This Agreement (a Memorandum of
Understanding) is broader than the
Virginia Agreement. It provides for
cooperation in the entire environmental
review process for nuclear power plants
where the State and NRC have overlap-
ping responsibilities under Federal and
State law. The intent of the Memoran-
dum is to assure that delays in the siting
of nuclear power plants and duplication
of effort will be minimized and that ef-
fective use will be made of resources of
the State agencies and NRC, particularly
in the areas of professional expertise, It
provides for exploring means whereby the
staffs of the State agencies would prepare
for NRC, under mutually acceptable
guidelines and criteria, analyses in areas
of concurrent jurisdiction—such as need
for baseload facility, water quality, air
quality, terrestrial and aquatic ecology,
and land-use aesthetics.

1t is anticipated that analyses prepared
for NRC by the State will be the subject
of separate ancillary agreements. Two an-
cillary agreements, one in the area of
“need for baseload facility’’ and the
other on ““water-related matters’ current-
ly are being negotiated.

(3) South Carolina — Effective April 21,
1978. The South Carolina Agreement is
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very similar to the Virginia Agreement ex-
cept that it applies to all fuel cycle
facilities (other than those transferred to
the State under the Atomic Energy Act of
1954, as amended, Section 274b).

(4) Washington — Effective September 6,
1978. The Agreement with Washington
(entitled a Memorandum of Agreement)
sets forth the following main principle of
cooperation:

The State and NRC agree to explore
together the development of detailed
subagreements in areas of mutual con-
cern, including, but not necessarily
limited to, environmental reviews (or por-
tions thereof) of nuclear facilities subject
to licensing by NRC or certification by
the State Energy Facility Site Evaluation
Council (EFSEC); siting requirements;
conduct and format of hearings; con-
firmatory radiological environmental
monitoring around operating nuclear
facilities; decommissioning of nuclear
facilities; emergency preparedness plann-
ing; response to radiological incidents;
and radioactive material transportation
monitoring.

ANTITRUST ACTIVITIES

As required by law since December 1970, the
NRC (then AEC) has conducted prelicensing an-
titrust reviews of all applications to construct
nuclear power plants and certain other nuclear
facilities for commercial use. These reviews
assure that the issuance of a particular license
will neither create nor maintain a situation in-
consistent with the antitrust laws. The NRC
holds a hearing whenever one is recommended
by the Attorney General and must also consider
whether antitrust issues raised by the NRC staff
or intervenors should be the subject of a hear-
ing. Remedies to antitrust problems usually take
the form of conditions attached to licenses; such
license conditions may result either from hear-
ings or from non-hearing negotiated settlements.

Antitrust hearings are held separately from
those on environment, health, and radiological
safety matters. So that antitrust reviews do not
delay NRC licensing decisions, applicants are re-

quired to submit specified antitrust information
to the NRC at least nine months, but not earlier
than 36 months, before other parts of the con-
struction permit applications are filed for ac-
ceptance review. NRC also performs antitrust
reviews prior to issuing operating licenses to
determine whether significant changes in ap-
plicants’ activities have occurred since the con-
struction permit antitrust reviews.

Since the inception of NRC’s antitrust pro-
gram 91 initial construction permit antitrust
reviews have been or are being performed. As a
result of reviews by the Department of Justice,
17 were ‘“‘recommended for hearing’’; 24 were
recommended for ‘‘no hearing’’ because ap-
plicants agreed to antitrust license conditions; 49
were recommended for ‘‘no hearing,’” without
need for conditions; and one is pending. In ad-
dition to these initial reviews, NRC has reviewed
and sought advice from the Department of
Justice in 27 cases in which additional applicants
are seeking part ownership participation in
nuclear plants for which applications had been
reviewed previously.

The NRC has also sought the Attorney
General’s advice for two applications for
operating licenses where the Commission deter-
mined that significant changes in the applicants’
activities had occurred. The Attorney General
has recommended hearings in both cases. The
NRC staff has also conducted operating license
reviews of seven applications in which it found
no significant changes to have occurred.

In its antitrust program, NRC has reviewed
over 170 private, public, and cooperative
utilities, which accounted for 84 percent of total
kilowatt hour sales in the United States in 1977.
(The NRC has reviewed 72 of the top 100 utili-
ties, ranked by kwh sales, in the United States.)

Significant developments have occurred during
fiscal year 1978 in several antitrust proceedings.
These developments include:

The Atomic Safety and Licensing Appeal
Board, on December 30, 1977, reversed the an-
titrust decision of an Atomic Safety and Licens-
ing Board with regard to Consumers Power
Company’s application to construct and operate
its Midland Nuclear Power Plant (Michigan).
The Appeal Board determined that issuance of
an unconditioned license to Consumers Power
would tend to maintain a situation inconsistent
with the antitrust laws. The Appeal Board
remanded the case to the Licensing Board to



consider an appropriate remedy. The matter is
now pending before the Licensing Board.

As a result of a review of a complaint by the
City of Cleveland, the NRC sent, on June 28,
1978, a Notice of Violation to the Cleveland
Electric Illuminating Company regarding non-
compliance with antitrust license conditions that
were imposed on the Davis-Besse and Perry con-
struction permits. Responses to the Notice from
all parties involved with the complaint are cur-
rently under review.

The Florida Municipal Utilities Association
and several Florida cities filed late intervention
petitions in connection with the St. Lucie, Unit 2
proceeding. An Atomic Safety and Licensing
Board granted intervention to the cities. The
decision of the Licensing Board was affirmed by
the Appeal Board and subsequently by the Com-
mission on June 28, 1978. Pre-hearing Discovery
is now underway in the St. Lucie 2 proceeding.

In response to a request, the Commission, in
connection with an Operating License applica-
tion for the South Texas Facility determined that
for the purpose of antitrust review ‘‘significant
changes’’ have occurred since the prior review of
this application by the Attorney General and re-
quested the Attorney General’s advice as to
whether an antitrust hearing was required. The
Attorney General in a letter dated February 21,
1978 advised the Commission that he recom-
mended that an antitrust hearing be held in con-
nection with this application. An Atomic Safety
ahd Licensing Board has been constituted and
has ruled with respect to several petitions for
leave to intervene. The Atomic Safety and
Licensing Board has adopted a general statement
of issues and has ordered the initiation of
discovery. In a related matter, the Commission
on June 21, 1978 determined that ‘‘significant
changes’’ have occurred since the construction
permit antitrust review of the application for the
Comanche Peak Nuclear Power Plant, Units 1
and 2 (Texas). The Commission directed the
staff to seek additional advice from the Attorney
General with respect to the antitrust aspects of
this application. On July 31, 1978 the Attorney
General recommended an antitrust hearing.

Discovery has been progressing in the antitrust
proceeding for Pacific Gas and Electric Com-
pany’s application for its Stanislaus Nuclear
Power Plant (Calif.). Several sets of inter-
rogatories have been propounded by the parties,
and document production has commenced.
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INDEMNITY AND INSURANCE

NRC’s regulations implementing the Price-
Anderson Act provide a three-layered system to
pay public liability claims in the remote event of
a nuclear incident causing personal injury or
property damage. The first layer of this system
requires all licensees of commercial nuclear
power plants rated at 100 electrical megawatts or
more to provide proof of financial protection in
an amount equal to the maximum liability in-
surance available from private sources. Current-
ly, this amount is $140 million.

The second layer provides a mechanism—pay-
ment of a retrospective premium—whereby the
utility industry would share liability for any
damages exceeding $140 million that result from
a nuclear incident. In the event of a nuclear inci-
dent causing damages exceeding $140 million,
each licensee of a commercial reactor rated at
100 electrical megawatts or more would be
assessed a prorated share of damages of up to
the statutory maximum of $5 million per reactor
per incident.

The third layer—Government indemnity—
equals the difference between the $560 million
limit of liability and the sum of the first and
second layers. Currently, the third layer is $85
million, Government indemnity for reactors will
be phased out when the sum of the first and
second layers provides liability coverage of $560
million. Under the current level of primary
financial protection required by the Commis-
sion, this will occur when 84 commercial reac-
tors have been licensed. After that point, the
limit of liability for a single nuclear incident
would increase without limit in increments of $5
million for each new commercial reactor
licensed.

Constitutionality of the Price-Anderson Act.
On June 26, 1978, the U.S. Supreme Court
unanimously upheld the constitutionality of the
Price-Anderson Act’s limitation on liability for
nuclear incidents. This decision reversed a deci-
sion by the U.S. District Court for the Western
District of North Carolina.

The opinion of the Court, written by Chief
Justice Burger, stated that the record *‘fully sup-
ports the need for the imposition of a statutory
limit on liability to encourage private industry
participation.”” Thus, the Court concluded that



56

the Price-Anderson Act ‘‘bears a rational rela-
tionship to Congress’ concern for stimulating the
involvement of private enterprise in the produc-
tion of electric energy through the use of atomic
power.”’ Further, the court held ‘‘the congres-
sional decision to fix a $560 million ceiling, at
this stage in the private development and pro-
duction of electric energy by nuclear power, to
be within permissible limits and not violative of
due process.”” (See discussion in Chapter 13,
under ‘‘Judicial Review.”’)

Indemnification of Storage of Spent Fuel at
Distant Reactor Locations. In November 1977,
after public notice, the Commission issued
amendments to the operating licenses of
Carolina Power and Light Company’s
Brunswick Steam Electric Plant, Units 1 and 2
(N.C.), and H. B. Robinson Steam Electric
Plant, Unit 2 (S.C.), to authorize Carolina
Power and Light to store irradiated fuel from
the Robinson reactor in either of the spent fuel
storage pools at the Brunswick facility. After
public notice the Commission also amended the
Brunswick indemnity agreement to redefine the
term ‘‘radioactive material’’ in the agreement to
provide indemnity coverage for storage at
Brunswick of the spent fuel generated by the
Robinson facility. Any future requests by
licensees for similar amendments will be handled
by the Commission on a case-by-case basis.

Indemnity Operations. As of September 30,
1978, 137 indemnity agreements with NRC
licensees were in effect. Indemnity fees assessed
by the NRC from October 1, 1977, through
September 30, 1978, totalled $1,992,535. Total
fees collected since the inception of the program
are almost $20 million. Future collection of in-
demnity fees will decrease as the indemnity pro-
gram is phased out for commercial reactor
licensees. No payments have been made under
the NRC’s indemnity agreements with licensees
during the 21 years of the program’s existence.

Insurance Premium Refund. The two private
nuclear energy liability insurance pools —
American Nuclear Insurers (also known as the
Nuclear Energy Liability-Property Insurance
Association) and the Mutual Atomic Energy
Liability Underwriters — paid to policy holders
the twelfth annual refund of premium reserves
under their Industry Credit Rating Plan. Under
the plan, a portion of the annual premiums is
set aside as a reserve for either payment of

losses or ultimate return to policyholders. The
amount of the reserve available for refund is
determined on the basis of loss experience of all
policy holders over the preceding 10-year period.
Refunds paid in 1978 totalled $2,178,638, which
is approximately 71 percent of all premiums paid
on the nuclear liability insurance policies issued
in 1968. The refunds represent 99 percent of the
premiums placed in reserve in 1968.

IMPROVING THE LICENSING
PROCESS

Improving Effectiveness and Efficiency

In 1977, the Commission directed a staff
study of recently completed licensing actions for
the purpose of identifying ways to improve the
effectiveness and efficiency of the nuclear power
plant licensing process. The study and its find-
ings were discussed in detail in the last Annual
Report and were published in NUREG-0292 in
June 1977. Nine of the Study Group recommen-
dations were approved by the Commission and
have been implemented. The recommendations
and their status at the end of the report period
are as follows:

(1)  Improve the Quality of Applications by
Improving Guidance and Strengthening
Acceptance Criteria. This calls for up-
dating the Standard Review Plan and the
Standard Format Guide for SARs and
making them effective as soon as possi-
ble. A system also is to be developed for
periodic and timely updating of the Stan-
dard Format Guide. Considerable prog-
ress was made during the report period.
Those changes designated as short-term
revisions have been completed and issued.
The entire effort is scheduled for comple-
tion by late fiscal year 1979.

(2)  Improve the Quality of Applications by
Eliminating Unnecessary Information.
This task seeks to identify information
which is no longer necessary in applica-
tions and to consider the efforts and
benefits of eliminating such information.
A Task Force was formed and has com-
pleted its study. The Task Force conclud-
ed that there is little information now
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contained in Safety Analysis Reports and
Environmental Reports that is not
necessary for staff review. Accordingly,
the Task Force recommended that no fur-
ther effort be expended on this recom-
mendation. The Commission has directed
that the Task Force study and recommen-
dations be published for public comment.

The next three recommendations are inter-
related and are being developed for ap-
plication on a trial basis for selected ap-
plications. They are:

(@) Increase Pretendering Coordination
with Applicants. This involves ex-
panded management and working
level coordination and is designed to
provide specific guidance and direc-
tion to applicants during the prepara-
tion of the application and should
result in a more acceptable applica-
tion being filed.

(b) Expand and Restructure the Ac-
ceptance Review. The review for com-
pleteness will be increased in scope
and depth, evaluating acceptability in
terms of detail, quality, and clarity.
An application will be considered ac-
ceptable for docketing and detailed
technical review by the staff if the
staff can complete its review of that
application, as docketed, without any
significant additional major informa-
tion or clarification from the appli-
cant.

(c) Modify the Current Review Process
by Developing an Early Safety
Evailuation Report Based on the Ap-
plication as Docketed. This religs on
successful implementation of parts (a)
and (b) and provides for an intensive
and detailed safety evaluation without
the usual question-answer cycles. The
staff’s positions and conclusions will
be given in the Safety Evaluation
Report which will be issued about six
months after docketing.

Detailed plans and procedures have been

prepared to implement these recommendations.
A review of the Palo Verde Units 4 and 5 ap-

plication is being made with partial use of these
procedures and will serve as the first test case.
NRC plans to apply these recommendations ful-
ly to at least three of the four CP applications
expected to be submitted in fiscal years 1979 and
1980. Some assessment of the effectiveness of
these procedures should be possible by fiscal
year 1980.

@
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(6)

M

Increase Public Participation During Staff
Review. The plan is to hold a number of
staff/applicant meetings at strategic
points in the review cycle in the vicinity
of the proposed site so that the public
will have a chance to observe the interac-
tion of the two groups in the review pro-
cess and to have questions answered.
Another aspect of this plan is to con-
solidate and integrate the present staff-
public interactions into a coordinated and
structured plan with well-defined goals
and responsibilities.

Improve the Hearing Process. This in-
volved a study to determine means for in-
creasing the efficiency and effectiveness
of the hearing process by adhering more
strictly to the requirements of 10 CFR
Part 2. A Commission paper has been
prepared with suggested areas for im-
provement.

Modify the LWA Rules. This addresses
the need for improved guidance to ap-
plicants, staff, and the hearing boards as
to the type of activities which are and are
not permitted under an LWA. A paper
together with a draft rule change will be
prepared for Commission consideration
by late 1978.

Increase Use of Rulemaking. This recom-
mendation considers the desirability of in-
creased use of rulemaking as a
mechanism for improving the efficiency
and effectiveness of the licensing process.
A Steering Committee was established
with senior representatives from three
NRC offices. The Steering Committee
developed criteria for identifying suitable
issues for rulemaking and prepared a
staff paper identifying and evaluating
proposed issues for rulemaking. The
Commission approved its publication for
public comment.
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Board Notification

In May 1978, the Commission approved an
agency-wide policy on notifying Licensing
Boards, Appeal Panel, and the Commission of
new information which is uncovered or
developed by NRC staff and is considered by
staff to be relevant to one or more licensing pro-
ceedings. Each office was required to develop
detailed procedures for carrying out the approv-
ed policy.

The procedures became effective in July 1978
and a panel was formed to provide training to
all NRC professional staff members on board
notification policy and procedures. This training
has been completed.

The Commission also stated that, after a
period of one year, the agency-wide policy and
procedures will be reviewed and modified, as
necessary. (See discussion of events leading to
adoption of notification policy on pp. 187-189
of the 1977 NRC Annual Report. See also
Chapter 12 of this report.)

Progress in Standardization

During 1978 a number of significant steps
were taken affecting standardization of nuclear
power plants. The NRC regards standardization
of plant designs—complemented by the early
review of sites proposed for nuclear plants—as
one of the most important means for improving
the efficiency and effectiveness of the regulatory
process.

Four procedural options are available (see
1976 NRC Annual Report, page 36, for details)
to applicants for standardization of nuclear
power plants: ‘‘Reference Systems’’ (approved
design used repeatedly by reference), ‘‘Duplicate
Plants’’ (approved design for several identical
plants), ‘‘License to Manufacture’ (approved
design for manufacture of identical units at the
central location), and ‘‘Replicate Plants’’ (reuse
of recently approved custom design).

Since the standardization policy was adopted
by the Atomic Energy Commission in 1973, the
following has been accomplished:

(1)  Twenty-four applications for preliminary
design approvals under the reference
system concept have been received.
Twelve preliminary design approvals for
reference system designs have been issued

as of the end of the fiscal year. Eleven
construction permit applications (for a
total of twenty-seven units) referencing
five of the reference system designs have
been received. Construction permits for
16 of the units have been issued.

) One application for a manufacturing
license for eight floating nuclear plants
has been received and is currently under
review.

3) Eight applications for construction per-
mits, for a total of fifteen units, have
been received under the duplicate plant
concept. Construction permits for 12 of
the units have been issued.

(4)  Five applications for construction per-
mits, for a total of 10 units, have been
received under the replicate plant concept.
Construction permits for two of the units
have been issued.

In a policy statement issued on June 29, 1977,
the Commission reaffirmed its support for
standardization and requested public comments
on proposed program changes and suggestions
to enhance the use of standardization. The com-
ments received from the public were considered
by the staff in its continuing study of stand-
ardization. On the basis of its study, the staff
concluded that certain changes to the Commis-
sion’s standardization program should be made
and that these changes could be implemented
within existing regulations. In addition, the staff
concluded that the revised standardization pro-
gram will continue to allow applicants to utilize
a wide variety of design options in ways that can
avoid the development of significant adverse an-
titrust consequences. The report, ‘‘Review of the
Commission Program for Standardization of
Nuclear Power Plants and Recommendations to
Improve Standardization Concepts,”’
NUREG-0427, issued June 7, 1978, provides a
summary of the information used in the staff’s
study, presents the public comments received in
response to the Commission’s June 29, 1977
policy statement, and the staff’s assessment of
this information together with its conclusions
and recommendations.

Following review of the staff’s recommenda-
tions the Commission, in August 1978, issued a
policy statement, ‘‘Statement on Standardization
of Nuclear Power Plants,”” which expanded on
the standardization concept for nuclear plants



and described specific policy changes being made
to improve the usefulness of the Commission’s
standardization program. All of the changes can
be implemented within existing regulations.
These changes (1) define the effective time
periods for design approvals under each of the
four standardization concepts, (2) provide for
forward-referencing of an approved final plant
design, (3) define the criteria for qualification
reviews under the duplicate plant and replicate
plant concepts, (4) establish the requirements for
updating a plant design under the manufacturing
license concept, (5) provide for the extension of
current Preliminary Design Approvals, and (6)
introduce the concept of a Standard Design Ap-
proval as a means of achieving a one-step licens-
ing review process.

In order to provide an organizational focus on
standardization, in May 1978, the Standardiza-
tion Branch was created under an Assistant
Director for Standardization and Advanced
Reactors in the Division of Project Manage-
ment, Office of Nuclear Reactor Regulation.
This Branch will be responsible for the develop-
ment of NRC policy in the area of standardiza-
tion, as well as the project management function
for applications for approvals of standard plant
designs.

Table 3 lists the applications for preliminary
design approvals of reference system designs,
and for construction permits for plants utilizing
one or more of the available standardization op-
tions. Since the standardization policy was enun-
ciated in 1973, more than one-half of the con-
struction permit applications have utilized one or
more of the standardization options and the
fraction has increased to about two-thirds during
the last three years.

Early Site Reviews

During the review of applications for nuclear
power reactor construction permits, site-related
issues often become ‘‘critical-path’ items. In
order to remove such items from the critical
path and take better advantage of the standard
plant concept, the NRC established procedures
for Early Site Reviews (ESR). Applications
utilizing the ESR process include Blue Hills
(Texas), North Coast (Puerto Rico), Douglas
Point (Maryland), and Fort Calhoun Unit 2
(Nebraska). (See 1978 NRC Annual Report,
pages 36 and 37.)
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Environmental Standard Review Plans

Environmental standard review plans are be-
ing prepared to guide and direct the staff’s en-
vironmental review of nuclear power plant ap-
plications. The plans are intended to give
guidance to both applicants and staff as to the
information and criteria that are considered
essential to the environmental review process.
Ninety-three draft plans have been published
(NUREG-0158, Parts 1, 2 and 3). The plans will
specify NRC internal procedures and positions,
document the content and bases for each en-
vironmental review, and frame the extent of the
review to assure that only essential items are
considered. Upon their completion, the review
plans will be used as the basis for a revision of
Regulatory Guide 4.2 so that the NRC data re-
quirement is more explicitly stated.

All plans were issued for review and comment
by the end of 1977. Comments on the plans
were received through the first half of 1978, and
it is expected that final plans will be issued in
1979.

Systematic Evaluation of Operating
Reactors

The Systematic Evaluation Program (SEP)
staff is responsible for the review of 11 older
licensed operating power reactors, applying cur-
rent licensing criteria, and for documenting the
results—including the need for any necessary
plant changes. The major objectives of the SEP
are:

(1)  The program will assess the safety ade-
quacy of the design and operation of cur-
rently licensed nuclear power plants.

(2)  The program will establish documentation
which shows how well each operating
plant reviewed meets current criteria on
significant safety issues, and should pro-
vide a rationale for acceptable departure
from these criteria,

(3)  The program will provide the capability
to make integrated and balanced decisions
with respect to any required backfitting.

“) The program is structured for early iden-
tification and resolution of any significant
deficiencies.
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PROJECT

Reference Systems

Nuclear Island
GESAR-238(NI)

Turbine Island
C F BRAUN SSAR

(as of September 30, 1978)

APPLICANT

General Electric

C. F. Braun

Nuclear Steam Supply System (NSS)

BSAR-205
BSAR-241
CESSAR
GASSAR

GESSAR-238
GESSAR-251
RESAR-3S
RESAR-41
RESAR-414

Balance of Plant (BOP)

BOPSSAR/
BSAR-205

BOPSSAR/
RESAR-41

ESSAR/BSAR-205
ESSAR/CESSAR
ESSAR/RESAR-414

GAISSAR/
BSAR-205

GAISSAR/
CESSAR

Babcock & Wilcox
Babcock & Wilcox
Combustion Engineering
General Atomic

General Electric
General Electric
Westinghouse
Westinghouse
Westinghouse

Fluor Pioneer
Fluor Pioneer

Ebasco
Ebasco
Ebasco
Gilbert Commonwealth

Gilbert Commonwealth

DOCKET
DATE

7/30/73

12/21/74

3/01/76
5/14/74
12/19/73
2/05/75

10/16/75
2/14/175
7/31/75
3/11/74
12/30/76

10/31/77
1/27/76

5/19/78
2/02/78
11/23/77

Table 3. Standardization Applications

COMMENTS

Nuclear Island, PDA-1 (Preliminary
Design Approval) issued 12/22/75

Turbine Island matched to
GESSAR-238(NI).
PDA-S issued 5/07/76

PDA-12 issued 5/31/78
{(Withdrawn)
PDA-2 issued 12/31/75

Review suspended at request of
applicant,

PDA-10 issued 3/10/77
PDA-9 issued 3/31/77

PDA-7 issued 12/30/76
PDA-3 issued 12/31/75

BOP matched to BSAR-205

PDA-11 issued 8/17/77.
BOP matched to RESAR-41

BOP matched to BSAR-205
BOP matched to CESSAR
BOP matched to RESAR-414
BOP matched to BSAR-205

BOP matched to CESSAR
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GAISSAR
RESAR-414

GIBBSAR

SWESSAR/
BSAR-205

SWESSAR/
CESSAR

SWESSAR/
RESAR-3S

SWESSAR/
RESAR-41

APPLICANT

Gilbert Commonwealth

Gibbs & Hill
Stone & Webster

Stone & Webster

Stone & Webster

Stone & Webster

Utility Applications Using Reference Systems

Cherokee 1,2 & 3

Perkins 1, 2 & 3
South Texas 1 & 2

WPPSS 3 &5
Palo Verde 1, 2 & 3
Hartsville 1, 2, 3 & 4

Palo Verde 4 & 5
Black Fox 1 & 2

Phipps Bend 1 & 2

Erie 1 &2
Yellow Creek 1 & 2

Duplicate Plants

Bryon 1 & 2
Braidwood 1 & 2

Cherokee 1,2 & 3
Perkins 1,2 & 3

SNUPPS
Wolf Creek

Callaway 1 & 2
Tyrone 1
Sterling

Duke Power

Duke Power

Houston Light and
Power Co.

Washington Public Power
Supply System

Arizona Public Service
Tennessee Valley Authority

Arizona Public Service

Public Service of
Oklahoma

Tennessee Valley Authority

Ohio Edison Co.
Tennessee Valley Authority

Commonwealth Edison

Duke Power

Kansas Gas & Electric Co.,
Kansas City Power &
Light

Union Electric
Northern States Power
Rochester Gas & Electric

DOCKET
DATE

5/10/77
12/22/75

10/21/74

10/02/75

6/28/74

5/24/74

5/24/74
7/05/74

8/02/74

03/31/78
12/23/75

11/07/75

3/701/77
7/16/76

9/20/73

5/24/74

5/17/74

6/21/74
6/21/74
6/21/74

COMMENTS

BOP matched to RESAR-414

BOP matched to RESAR-41
BOP matched to BSAR-205

BOP matched to CESSAR
PDA-6 issued 8/16/76

BOP matched to RESAR-3S
BPDA-8 issued 3/31/77

BOP matched to RESAR-41
PDA-4 issued 5/05/76

References CESSAR.
CP issued 12/30/77

References CESSAR

References RESAR-41
CP’s issued 12/22/75

References CESSAR.
CP’s issued 4/11/78

References CESSAR.
CP’s issued 05/25/76

References GESSAR-238(NI)
CP’s issued 05/09/77

References CESSAR

References GESSAR-238 (NSSS)

References GESSAR-38
CP’s issued 1/16/78 (NI)

References BSAR-205
References CESSAR

Two units at each of two sites.
CP’s issued 12/31/75

Three units at each of two sites.

Also references CESSAR.

Cherokee CP’s issued 12/30/77

Five units at four sites.
CP issued 5/17/77

CP’s issued 4/14/76
CP’s issued 12/27/77
CP issued 9/01/77
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PROJECT APPLICANT

WNP
Koshkonong 1 & 2 Wisconsin Electric Power
Madison Gas & Electric
Wisconsin Power &
Light
Wisconsin Public Service

License to Manufacture

Floating Nuclear
Plant (FNP) 1-8

Offshore Power Systems

Utility Applications Using License to Manufacture

Atlantic 1 & 2

-

Public Service Electric
& Gas

Replication

Jamesport 1 & 2
Marble Hill 1 & 2
New England 1 & 2

Long Island Lighting
Public Service of Indiana

New England Power &
Light

Palo Verde 4 & § Arizona Public Service

Haven 1 & 2 Wisconsin Electric Power

DOCKET

DATE COMMENTS

8/09/74 Initially submitted under duplicate
plant option with intent for as
many as six total units at three
sites. Utility’s change in plans led
led to removal from standard-
ization program by staff. Review
discontinued because of site
problems.

7/05/73 Entire plant design

3/01/74 References Floating
Nuclear Plant

9/06/74 Replicates Millstone 3

9/17/75 Replicates Byron

9/09/76 Replicates Seabrook

3/31/78 Replicates Palo Verde 1, 2, and 3

5/26/78 Replicates Koshkonong 1 & 2

(5) The program will efficiently use available
resources and minimize requirements for
additional resources by NRC or industry.

The planned systematic evaluation will assess
the adequacy of 11 of the older operating power
reactors with respect to safety and provide clear
written documentation of the basis for the as-
sessment. The technical evaluation will be based
on the evaluation of some 130 selected safety
topics in the context of how they affect a plant’s
ability to withstand certain Design Basis Events.
These technical evaluations will also provide the
basis for action on licensee requests to convert 7
of the 11 licensees from Provisional Operating
Licenses to Full Term Operating Licenses.

For future reactors, NRC staff has instituted
procedures which will eliminate the need for
such a program. Specifically, the operating
license review will document deviations from

current licensing requirements and the basis, if
such exists, for acceptance. In addition to this,
each new licensing requirement which is iden-
tified by the Regulatory Requirements Review
Committee as applicable to operating facilities
will be assessed for each facility and the conclu-
sions documented, thus keeping the evaluations
current in the future. Coupled with the
Systematic Evaluation Program, the new pro-
cedures will assure that every operating plant
will have a record of the results of staff review
for all safety concerns and that the record will
be continuously updated as new issues are iden-
tified by the staff.

Phase I of the SEP, the development of a list
of topics to be used in performing the systematic
evaluations, has been completed. As a result, a
comprehensive lists of topics and definitions of
staff safety objectives, together with a review



procedure that considers the effect of these
topics on Design Basis Events, were developed.
Phase II of the SEP, the actual evaluation of the
eleven older facilities was approved by the Com-
mission in November 1977 and is scheduled for
completion by January 31, 1981.

Quality Assurance

The application of disciplined engineering
practices and thorough management and pro-
grammatic controls to the design, fabrication,
construction, and operation of nuclear power
plants is essential to the protection of public
health and safety and of the environment. Qual-
ity Assurance (QA) provides this necessary
discipline and control. Through a QA program
that meets NRC requirements, all organizations
performing work that is important to safety are
required to conduct work in a preplanned and
documented manner; to independently verify the
adequacy of completed work; to provide records
that will confirm the acceptability of work and
manufactured items; and to assure that all in-
dividuals are properly trained and qualified to
carry out their responsibilities.

Each NRC licensee is held responsible for
assuring that his nuclear power plants are built
and operated safely and in conformance with the
NRC regulations. In addition, the NRC has
several specific QA responsibilities. First, it has
a responsibility for developing the criteria and
guides for judging the acceptability of nuclear
power plant QA programs. Second, it has a
responsibility for reviewing the QA programs of
each licensee and its principal contractors to
assure that sufficient management and program
control exist. Finally, NRC inspects selected ac-
tivities to determine that the QA programs are
being implemented effectively.

Where QA programs are found deficient, the
NRC requires appropriate upgrading. In those
cases where the QA program is not being
properly implemented, the NRC uses enforce-
ment authority as necessary to achieve proper
implementation. If a generic QA problem
develops, improvements in QA programs are
made industry wide.

Through the NRC topical report program, the
industry has widely adopted standardized QA
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programs which can be used on new projects
without a new review. As of the end of the fiscal
year, a total of 32 topical reports on quality
assurance from manufacturers of nuclear steam
supply systems, architect-engineering firms, con-
structors, and utilities have been found accept-
able by the NRC, and other reports are under
review.

NRC is engaged in activities, also under the
topical report program, that are intended to
minimize or eliminate the need for redundant
audits of suppliers without reducing the con-
fidence that work is proceeding satisfactorily in
accordance with regulations. NRC has reviewed
and found acceptable a topical report from the
Coordinating Agency for Supplier Evaluation
that should reduce the need for pre-award audits
for potential suppliers. NRC is also in the pro-
cess of reviewing a topical report describing the
ASME certification and inspection program
which, if found acceptable, could be endorsed as
a “‘third party’’ audit program. Successful
achievement of this objective should further
reduce the need for pre-award audits and for
yearly programmatic audits by purchasers.

An independent assessment of the adequacy of
NRC'’s regulatory practices in the area of QA
was contracted to Sandia Laboratories and com-
pleted in August 1977. The results of the study
generally endorsed current practices and sug-
gested additional measures and potential im-
provements for NRC consideration. Some of the
recommendations have been implemented, some
are being implemented, and others are the sub-
ject of further study.

Areas where recommendations have been im-
plemented are:

(1) The establishment of a revised
documented agreement between the NRC
Office of Nuclear Reactor Regulation and
the NRC Office of Inspection and En-
forcement to provide a management
system for identifying, scheduling for
completion, and reporting the status of
those problems requiring action by both
offices.

(2) Providing improved documented com-
munication to those vendors inspected
under the Licensee Contractor & Vendor
Inspection Program to assure that they
are aware of the continuing responsibility
and authority of the licensee (purchaser)
with respect to vendor quality assurance.
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(3) Clarifying the responsibilities within the
NRC Office of Inspection and Enforce-
ment with respect to the inspection of in-
dependent architect engineering firms and
those utilities who perform their own in-
house architect-engineering activities.

Value Impact Analysis

During the report period, the staff prepared a
technical analysis for its proposed requirements
concerning Anticipated-Transients-Without
Scram (ATWS). The staff determined that these
incidents—described above, under “Unresolved
Safety Issues Plan’’—had the potential for
becoming core-melt accidents with significant
offsite releases, and proposed requirements to
reduce the probability of such accidents to
10'6per reactor-year. Employing methods
developed during the Reactor Safety Study
(RSS) to measure radiological risk, the staff also
performed a value impact analysis which
measured the benefits (averted risks and other
associated impacts) that would be attained by
the proposed ATWS requirements and weighed
that value against the dollar costs and other im-
pacts entailed in meeting the new requirements.
This analysis, although clearly subject to large
uncertainties in calculation, appeared to support
the need for the requirements. However, because
of uncertainties in the RSS it was not the
primary basis for decision-making regarding the
staff’s initial recommendations regarding ATWS
requirements.

Value-impact is defined as an evaluation of all
significant adverse impacts of a particular action
as measured against all significant beneficial
values of that action, synonymous with NRC’s
NEPA cost-benefit analysis. The staff views
value-impact analyses as being an aid to the
decision-maker. Such analyses provide a format
for formal analysis and display of results re-
garding all of the many significant costs and
benefits that must be considered in making a
complex decision. The information should be
quantified where possible; however, not all
significant information is amenable to quan-
tification, and even that which is has some
associated uncertainty. Judgment as to the ex-
tent of uncertainty and the significance of un-
quantifiable information must be a part of the
analysis as well as of the subsequent decision. In

the case of the ATWS value-impact analysis
there are important considerations with which
rather large uncertainties are associated. Unless
the values clearly and substantially outweigh the
costs (or vice-versa) after appraisal of these
uncertainties, the value-impact analysis cannot
be expected to dictate the decision of itself.
What it can do is provide the decision-maker
with additional valuable perspectives on which
judgment must be exercised.

The staff will be considering all comments
received on this subject, as well as the recom-
mendations of the Lewis Committee on the use
of the RSS, before making any final recommen-
dations concerning any ATWS requirements.

ADVISORY COMMITTEE ON
REACTOR SAFEGUARDS

The Advisory Committee on Reactor
Safeguards is a panel of independent advisors
established by law to review and report to the
Nuclear Regulatory Commission (NRC) on
safety studies and on construction permit and
operating license applications for nuclear power
reactors and other major nuclear facilities. The
Committee also provides advice to the Commis-
sion on a wide range of safety-related matters
such as the adequacy of proposed reactor safety
standards, reactor safety research, specific
technical issues of a topical nature, and the safe-
ty of operating reactors. In addition, upon re-
quest by the Department of Energy (DOE), the
Committee reviews and provides reports with
regard to the possible hazards of DOE nuclear
activities and facilities. The Committee may also
on its own initiative conduct reviews of specific
safety-related items.

Recently added to the Committee’s functions
(Public Law 95-209) is the requirement for Com-
mittee review of the NRC’s Reactor Safety
Research Program and an annual report to the
Congress concerning the adequacy of the pro-
gram. The first report by the Committee was
provided to the Congress in December 1977
(‘“‘Review and Evaluation of the Nuclear
Regulatory Commission Safety Research Pro-
gram,”” NUREG-0392).

During fiscal year 1978, the Committee pro-
vided reports on its review of Construction Per-
mit applications for seven licensed nuclear power



stations which included a total of 12 individual
nuclear power plants. The Committee also
reviewed and reported on operating license ap-
plications for five nuclear power stations con-
sisting of a total of seven individual nuclear
power plants.

The continued effort toward standardization
of nuclear power plant design was reflected by
the Committee’s review and approval of the
Stone and Webster Engineering Corporation’s
application for a Preliminary Design Approval
of a standardized nuclear balance-of-plant
design (SWESSAR-P1) that would interface with
a single unit Babcock & Wilcox pressurized
water nuclear steam supply system.

The Committee also completed a review and
reported favorably on an application for
Preliminary Design Approval for the
Westinghouse Electric Corporation’s standard-
ized nuclear steam supply system—RESAR 414,
a 3800 MWt nuclear power system.

The Committee reviewed and approved re-
quests for power level increases for the Maine
Yankee Nuclear Power Station and Unit 3 of the
Indian Point Nuclear Generating Station.

The Committee performed a review requested
by DOE on the Naval S8G prototype propulsion
system and its shipboard application.

Special reports were provided to the NRC by
the Committee during the report period on the
following matters:

e  Resolution of generic items related to the
Shearon Harris Nuclear Plant.

*  Modification of Recirculation and
Quench Spray Systems at the North Anna
Power Station Unit I.

¢ Regional Tectonics of the Pacific
Northwest.

* Status of Generic Items Relating to Light
Water Reactors.

*  Liquid Pathways Generic Study.

*  Containers for Air Shipment of
Plutonium.

¢ Decommissioning of Nuclear Facilities.

¢  Proposed Research on Systems to Im-
prove Safety of LWR’s.

»  Westinghouse Critical Heat Flux Correla-
tion and Thermal Design Procedure.

e Evaluation of Alternative Sites to Those
with High Population Densities.

During fiscal year 1978, the Committee met
with the NRC staff on numerous occasions to
hear and discuss reports of operating experiences
and proposed changes at nuclear facilities.

During the fiscal year, the Committee
prepared reports to Congress and Congressional
Oversight Committees as follows:

»  First annual report to Congress on Reac-
tor Safety Research in the U.S. (required
by Public Law 95-209). This first annual
report focused on the NRC Safety
Research Program with particular atten-
tion directed to Systems Engineering,
Analysis Development, Fuel Behavior,
Metallurgy and Materials, Site Safety,
Advanced Reactor Safety, Fuel Cycle
and Environmental Safeguards, and
Risk Assessment.

e  Report to Hon. Morris K. Udall, Chair-
man, Committee on Interior and Insular
Affairs, House of Representatives, on the
advisability of establishing an indepen-
dent quasi-judicial board for nuclear and
related accidents.

The Committee also responded to inquiries
from the President, North Anna Environmental
Coalition, regarding pressure vessel structure
and pump performance at the North Anna
Nuclear Power Station (Va.).

In providing advice to the NRC on proposed
Regulatory Guides and Standards, the Commit-
tee reviewed and approved a total of 21 propos-
ed guides or revisions to guides including those
on:

*  Site investigations for nuclear power
plants.

®  Material for concrete containment,

¢ Electrical penetrations for light-water
reactors.

*  Service limits and loading combinations
for component supports.

*  Seismic design classification.
e Test programs for water cooled reactors.

¢  Combustible gas control systems in light
water reactors.

* Tornado design classification.
Several proposed amendments to NRC criteria

were also reviewed including those on General
Design Criterion 50 (Appendix A, 10 CFR Part
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50), Containment Design Basis, and standards
for combustible gas control systems in light
water reactors.

In addition to the items noted specifically
above the Committee devoted considerable at-
tention to the following areas of interest:

*  Treatment, storage, and disposal of high
and low level radioactive wastes.

e Security and physical protection provi-
sions at nuclear facilities.

*  Provisions for mitigating the conse-
quences of anticipated transients without
scram in light water reactors.

e Reduction of radioactive exposure to
nuclear plant personnel.

e Review and evaluation of operating ex-
perience at nuclear facilities and its ap-
plication to improve facility designs and
procedures.

*  Application of probablistic methods of
analysis and related data to the evaluation
of reactor safety issues, particularly the
seismic design of nuclear plants.

e  Review of NRC siting policies and prac-
tices.

In performing the reviews and preparing the
reports referenced above, the Committee met in
full session 12 times. In addition, 92 Subcom-
mittee and Working Group Meetings were held
and eight site-facility visits were made. All the
full Committee meetings were largely open to
the public and 91 of 92 Subcommittees and
Working Group Meetings were either fully or
partly open. Comments were received from
members of the public with respect to several
matters evaluated by the Committee.

Members of the Committee also participated
in visits and meetings with representatives of the
Japanese, French, British and German regu-
latory and research agencies.



Materials Regulation

The NRC regulates all steps involved in supplying fuel to
nuclear reactors except for uranium mining and the enrich-
ment of uranium in Government-owned plants. Thus, in the
reactor ‘‘fuel cycle,”” the NRC licenses and maintains
surveillance over the construction and operation of facilities
for uranium milling, uranium hexafluoride conversion, fuel
processing and fabrication, ‘“‘spent’’ fuel storage, and spent
fuel reprocessing. The NRC also regulates the uses of reactor-
produced radioisotopes (byproduct materials) in medicine and
industry, the transportation of nuclear materials, and the
ultimate disposal of radioactive wastes {discussed in Chapter
5). In all of these areas, the NRC requires that licensees con-
form to standards established to protect public health and
safety, national security and the environment.

Among highlights in radioactive materials regulation during
fiscal year 1978, the NRC:

e Completed five uranium mill licensing actions.

¢ Initiated a program of technical assistance to Agreement
States on environmental analyses for uranium mills.

* Completed more than 8,300 materials licensing actions.

e Set performance objectives for the uranium milling in-
dustry as part of an intensive program to resolve the
problems of mill tailings management.

* Terminated Commission proceedings on the issue of
reprocessing spent light water reactor fuel and recycling
the recovered plutonium in fresh mixed oxide fuel. The
action also ended NRC proceedings on pending or fur-
ther major plutonium recycle related license applications.

» C(Certified to the Congress that a safe container had been
developed for air transport of plutonium.

* Issued a final environmental statement indicating that
radioactive material transportation generally is being
conducted under current regulations in an adequately
safe manner.
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The Nuclear Fuel Cycle

URANIUM MILLING
AND PROCESSING

Mined uranium ore is physically and chemical-
ly treated in uranium mills to recover a uranium
concentrate. In this process, large quantities of
waste material, termed ‘‘mill tailings,”’ are pro-
duced. Because most of the radioactivity origi-
nally contained in the ore is retained in the tail-
ings, this material can cause environmental
problems unless adequate control measures are
taken. Although the concentration of radioactive
material in the mill tailings is relatively low, the
material presents a waste management problem
because of the large quantities produced and the
long half-lives of a number of the contained ra-
dionuclides.

There are currently 21 uranium mills in opera-
tion, all located in western States. Of these, 10
are licensed by NRC and the remaining 11 by
Agreement States (see Chapter 8). Currently and
previously operating mill sites already contain
approximately 140 million tons of accumulated
tailings, and a number of new mills are under
construction or are in the planning stage. It is
estimated that, by the year 2000, as many as 90
uranium mills may be in operation and as much
as 750 million tons of tailings may have been
generated.

Mill Licensing Actions

Licenses issued by the NRC for new uranium
mills as well as renewals of licenses for existing
facilities incorporate conditions covering final
tailings reclamation plans along with financial
arrangements to insure completion of these
plans. New mill licenses are issued after publica-
tion of a final environmental impact statement
and completion of a safety evaluation report for
each facility.

During fiscal year 1978, NRC issued a renewal
for the Lucky Mc Corporation, Gas Hills,
Wyo., plant and major amendments to licenses
for: Federal American Partners, Shirley Basin,
Wyo.; Petrotomics Company, Shirley Basin,
Wyo.; and Union Carbide Corporation, Gas
Hills, Wyo. A facility expansion was authorized
for the Lucky Mc Corporation, Gas Hills, Wyo.

At year-end, environmental impact statements
were being prepared and safety reviews con-
ducted on license renewal applications for two
other operating mills and on license applications
for the following proposed new mills: Minerals
Exploration Company, Sweetwater County,
Wyo.; United Nuclear Corporation, Converse
County, Wyo.; Energy Fuels Nuclear, Inc.,
White Mesa Project, San Juan County, Utah;
Plateau Resources Limited Shootering Canyon
Project, Garfield County, Utah; and Kerr-
McGee Nuclear Corporation, Converse County,
Wyo. Requests from four operating mills
for major license amendments were under
review. Environmental and safety reviews were
being conducted on license applications for the
following uranium ore-buying stations: Energy
Fuels Nuclear, Inc., Blanding, Utah; Energy
Fuels Nuclear, Inc., Hanksville, Utah; and
Plateau Resources Limited, Blanding, Utah,

In Situ Solution Mining

The uranium industry is showing increased in-
terest in applying in sifu uranium solution min-
ing techniques as a means of recovering uranium
from low-grade ore deposits and small pockets
of higher-grade ores. This technique is especially
applicable where underground and/or open pit
mining are not economically feasible or en-
vironmentally acceptable.

In this technique, uranium is leached from the
ore, in its natural location, via an acid or basic
leachant solution. The resultant uranium-bearing
solution is pumped to the surface and the
uranium recovered from the produced solution
by standard mill operations. The barren
(uranium-depleted) solution from the recovery
unit operations is then reconstituted with
chemical leachant additions and reinjected into
the ore zone to repeat the cycle.

Twelve source material licenses have been
issued authorizing in situ uranium solution min-
ing research and development activities at
various sites in Wyoming. In addition, pro-
duction-scale operation by Wyoming Mineral
Corporation was authorized in Wyoming. The
final environmental impact statement for Exxon
Mineral Company’s commercial scale operation
has been issued. Authorization for operation
should be completed in early 1979.



Conversion to UF6

Following the milling operation, uranium ore
concentrates are shipped to a facility for puri-
fication and conversion to uranium hexa-
fluoride (UFG). This compound is fed into the
gaseous diffusion plants where the uranium is
enriched (see below).

Two NRC-licensed facilities in the United
States produce UF_ from ore concentrates—the
Allied Chemical plant at Metropolis, Ill., with a
rated capacity of 14,000 tons of uranium per
year, and the Kerr-McGee facility in Sequoyah
County, Oklahoma, with a capacity of 10,000
tons of uranium per year.

Renewal of the NRC license for
this Union Carbide Corporation
uranium mill at Gas Hills, Wyoming,
was one of S licensing actions for
mills and related facilities during
Fiscal Year 1978. Such mills convert
raw uranium ore to ‘‘yellowcake”’
(U308), a uranium concentrate used
as feed material for further conver-
sion to uranium hexafluoride and
ultimate refinement for reactor fuel
or other uses. Shown in these photos
are, above left, an exterior view of
the Gas Hills Plant; above right, in-
terior shot of part of the yellowcake
process — packaging it for shipment
— at a SOHIO plant in New Mexico,
and, at right, a picture of an isolated
Union Carbide tailings pile in Col-
orado,

Uranium Enrichment

The enrichment of uranium to the degree
needed to make it usable in reactor fuel con-
tinues to be the only major step in the nuclear
fuel cycle not performed as a commercial enter-
prise. Three gaseous diffusion plants owned by
the Department of Energy (DOE) constitute the
entire U.S. enriching capacity. These plants are
not regulated by NRC.

Fuel Fabrication

Uranium hexafluoride (UF ) enriched to a
maximum of five percent in the U-235 isotope is
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shipped from enrichment facilities to fuel
fabrication plants where it is converted to
ceramic uranium dioxide (UO,) pellets for en-
capsulation in long, pencil-like tubes made of
‘“Zircaloy.”” These tubes are then sealed and
assembled into fuel bundles for insertion into
light water reactors. Currently, there are five
such fuel fabrication plants.

In addition to having regulatory authority
over the light-water reactor fuel fabrication
plants described above, the NRC is responsible
for the licensing of facilities engaged in the
fabrication and assembly of high enriched fuel
elements for naval reactors and of fuel plates for
research and test reactors.

Licensing actions in 1978 included the issuance
of license renewals for the Nuclear Fuel Services,
Inc., fuel production facility (Erwin, Tenn.) and
the Westinghouse Electric Company fuel fabrica-
tion facility (Columbia, S.C.).

Evaluation of Formerly Licensed Sites

In response to a General Accounting Office
inquiry concerning potential radiation safety
problems at sites previously operated under an
AEC license, NRC committed to a reexamina-
tion of the files of licenses terminated prior to
1965. GAO indicated that files of licenses ter-
minated since the mid-1960’s contained adequate
assurance of proper decontamination. The Oak
Ridge National Laboratory is completing and
evaluating the docket files to determine Which
sites, if any, may require surveying and possibly
remedial action.

Environmental Review of Milling

The NRC is preparing a generic environmental
impact statement (GEIS) on the U.S. uranium
milling industry to the year 2000, with particular
emphasis on mill tailings. This document is
designed to lead to regulations covering manage-
ment and disposal of mill tailings and to recom-
mendations for institutional arrangements
necessary for long-term isolation of the tailings
waste. Alternative tailings disposal programs will
be evaluated taking into consideration the risks
to exposed individuals, health effects of popula-
tion doses, effects of natural weathering forces,

groundwater impacts and disposal costs. The
GEIS is expected to be issued for public com-
ment in early 1979. NRC also intends to publish
for public comment proposed rules related to
uranium milling no later than when the final
GEIS is published, scheduled for August 1979.*

Tailings Management Proposals

During fiscal year 1977, the NRC embarked
on an intensive program to resolve the tailings
management issue, Performance objectives were
established for the milling industry covering (a)
the siting and design stability of tailings isolation
areas, (b) operating criteria during the life of the
mill, and (¢) the final tailings area reclamation
plan, including the requirement that financial ar-
rangements be made to assure the availability of
sufficient funds to complete the full reclamation
project. The industry has responded by propos-
ing various innovative schemes keyed to the
specific geohydrological characteristics of the
proposed tailings management sites. NRC’s
posture has been that the preferred tailings
disposal procedure is burial below the natural
grade, accepting burial above grade only in areas
where the final reclamation configuration would
result in erosion resistance characteristics com-
parable to that of below-grade burial.

Typical tailings management plans proposed
by industry for new mills currently undergoing
licensing review include:

* Disposal of slurried tailings in a mined-out
open pit which will have been refilled with
compacted overburden above the ground-
water table and had its bottom and side
walls lined with compacted clay. During
operations, standing liquid would be
decanted from above the tailings and
evaporated from a lined pond constructed
on the surface. Following drying, the tail-
ings would be covered with sufficient com-
pacted clay, overburden and topsoil to
reduce gamma radiation essentially to
background levels, reduce the radon flux to

*On November 8, 1978, the Uranium Mill Tailings Radiation
Control Act (P.L. 95-604) became law, giving NRC direct
regulatory authority over tailings. See Chapter 1.



no more than twice that of the surrounding
environs and permit revegetation to the ex-
tent existing before the land was disturbed.
Impoundment of tailings would take place
in stages, thereby permitting staged
reclamation of mined out areas during mill
operations. When the mine ceases to
operate, the evaporation pond dry solids
and liner would be buried in the last im-
poundment area to be reclaimed.

Dewatering of tailings to about 25 percent
moisture before disposal in a mined-out pit
which has been backfilled and lined on the
bottom as described above. Because of the
reduced amount of tailings solution
available to migrate coupled with the
decreased mobility of the toxic materials
left in the tailings, lining the pit side walls
would not be considered necessary. This
would both eliminate a significant item of
cost and increase the tailings disposal
capacity of the pit. Staging of the opera-
tion and reclamation would be carried out
as above.

Staged discharge of tailings into cells
previously excavated below the existing
grade and lined on the bottom and sides
with a synthetic lining material. The cells
would be surrounded by above-grade em-
bankments to provide adequate volume for
an evaporation pond and to prevent sur-
face runoff from reaching the cells. Tail-
ings would be deposited only to a depth
that would allow for covering it with suffi-
cient overburden and topsoil to meet the
gamma radiation and radon flux objectives
without creating an above-ground mound.
The area would be reclaimed by contouring
to the natural ground level while excess
material from the embankments would be
used for reclaiming mine areas or disposed
of on the mine waste dump.

Discharging slurried tailings into a surface
impoundment at the head end of a natural
valley where the area is surrounded on
three sides by natural hills and by a dam
constructed on the lower fourth side. The
basin floor would be lined with compacted
clay which is keyed into the clay core of
the dam. After mill shutdown and a drying
out period, the waste would be covered
with compacted clay, overburden, and top-
soil as in the previously described plans.

)|

Final contouring of the reclaimed area
would provide for a gentle slope away
from the dam and toward a concrete
spillway designed to divert water runoff
away from the embankment and maintain
surface integrity over the long term.

Assistance to Agreement States

The NRC is furnishing technical assistance to
two States in assessing the environmental im-
pacts of their uranium mill licensing actions, and
expects to expand this activity as the result of an
offer published by the Commission to extend
such assistance to Agreement States on a trial
basis, Section 274 i. of the Atomic Energy Act
authorizes the Commission to provide technical
assistance to any State or group of States ‘‘as
the Commission deems appropriate.” It is the
Commission’s belief that Agreement States
which license uranium mills would benefit from
NRC technical assistance designed to help the
States conduct environmental assessments of
their licensing actions. At present, most Agree-
ment States do not prepare written assessments
comparable to those of the NRC. A documented
assessment for each major mill licensing action
in Agreement States would be helpful in explor-
ing the issues and alternative courses of action
available in each case. While this document need
not be identical in scope to those prepared for
mills licensed by the NRC, they should, as a
minimum, treat the most important environmen-
tal aspects of milling operation and tailings
waste management and disposal, as well as siting
and radiological assessment. Since licensing
practices of States must be viewed in terms of
their legislative underpinnings as well as the
resources and expertise available to the States,
the Commission, after evaluating options
available to it, concluded that an offer of
assistance was the most prudent course of ac-
tion.

Technical assistance was provided by NRC to
the State of Colorado in assessing the potential
environmental impact of a heap leach operation
conducted by Ranchers Exploration Company at
Naturita, Colorado and the installation of a new
tailings impoundment area at the Cotter Cor-
poration uranium mill near Canon City, Col-
orado. In addition, at the request of both



72

Colorado and the U.S. Forest Service, NRC
continued to provide technical assistance in the
preparation of the environmental impact state-
ment for Homestake Mining Company’s new
mill near Sargents, Colorado. The draft en-
vironmental statement for this project was issued
in July 1978. NRC is also assisting in assessment
of the potential impact of another Ranchers
heap leach project proposed for Durango,
Colorado.

Under a similar agreement with New Mexico,
NRC is providing technical assistance in assess-
ing potential environmental impacts of a mill
proposed at Marquez by Bokum Resources Cor-
poration and the Mount Taylor mill project pro-
posed at San Mateo by Gulf Mineral Resources
Company.

REPROCESSING-RECYCLE
PROCEEDINGS TERMINATED

U.S. consideration of whether to permit
recovery of plutonium from used water-cooled
power reactor fuel and its recycling into fresh
fuel was halted by a Commission decision of
December 23, 1977 (see also 1977 NRC Annual
Report, pp. 45-47). This action had a significant
impact on domestic and international nuclear
planning and projects as well as regulatory
direction.

All U.S. light-water-cooled power reactors are
fueled with uranium enriched slightly in the
isotope uranium-235. During reactor operation,
a quantity of the uranium is converted into
plutonium. When the useful life of the fuel is
over, considerable amounts of fissile uranium
and plutonium remain which can be recovered
by chemical reprocessing and manufactured into
new fuel for recycling in light water reactors.
However, objections have been raised against a
“plutonium recycle economy,’” primarily con-
cerning questions of national security and non-
proliferation of nuclear weapons.

The NRC completed the first phase of its
public hearings on the issue in February 1977.
Before the next phase could be taken up by the
GESMO hearing board, President Carter, on
April 7, 1977, issued a statement in which he
said the commercial reprocessing and recycling

of plutonium produced in the U.S. nuclear
power programs would be deferred indefinitely.
On October 4, 1977, the Commission was ad-
vised that the President believed his non-
proliferation initiatives would be assisted both
domestically and internationally if the GESMO
proceedings were terminated. In light of events,
and after receiving public comments on the
President’s views and on several specified alter-
native courses of action, the Commission decid-
ed at public meetings in December 1977 to ter-
minate the GESMO proceeding. (A series of
cases challenging the Commission’s December
23, 1977 order have been consolidated in the
Court of Appeals for the Third Circuit—see
Chapter 13 under ‘““GESMO Litigation.’”)

Effects on Reprocessing Plants

The Commission’s order dated December 23,
1977, and Memorandum of Decision dated May
8, 1978, terminated the GESMO proceedings
and actions on plutonium recycle-related license
applications except for those portions of pro-
ceedings which involve spent fuel storage,
disposal of existing waste and decontamination
or decommissioning of existing plants. The ac-
tions had the following specific effects:

Exxon Application. The NRC staff ended its
review of a 1976 application by Exxon Nuclear
Company for licenses to construct and operate a
large nuclear fuel recovery and recycling center
on the Department of Energy’s reservation at
Oak Ridge, Tennessee. The proposed facility,
which was in the preliminary design stage, had
been planned to store up to 7,000 metric tons of
spent fuel and to process up to 2,100 metric tons
per year. The staff’s action did not, however,
deny the application.

Barnwell Plant. Licensing reviews being con-
ducted by the staff were ended on Allied
General Nuclear Services’ Nuclear Plant Separa-
tions Facility at Barnwell, S.C., on which
substantial construction had been completed
under AEC permits dating to 1972. Among
other things, this facility was designed to
reprocess some 1,500 metric tons of spent fuel
per year.

While undertaking only work needed to
preserve the licensing effort already expended,



the NRC staff terminated operating license ac-
tions on the separations facility, the uranium
hexafluoride production facility, the waste
solidification facility, and the plutonium product
conversion facility.

The separations facility has been completed,
except for several design changes which may be
instituted as a result of preoperational testing, as
has the uranium hexafluoride facility which is
designed to receive uranyl nitrate separated from
reprocessed fuel.

No final design had been received by the NRC
for the plutonium product facility which was to
convert plutonium nitrate into a form suitable
for transportation and as a feed stock for
fabrication into recycle LWR reactor fuel. Also,
no final design had been developed for the
facility that would be required to convert into
solid form the high-level radioactive liquid
wastes resulting from reprocessing.

NRC licensing activities regarding the fuel
receiving and storage stations are essentially
complete, with Safety and Environmental
Reports having been issued in January 1976.
Hearings were being held in a ““‘pending’’ status,
since Allied General Nuclear Services has in-
dicated it no longer considers their operation to
be a prudent commercial risk.

West Valley, N.Y., Plant. The GESMO deci-
sion had no practical effect on the inactive
reprocessing plant of Nuclear Fuel Services,
Inc., at West Valley, N.Y. This facility—the on-
ly commercial reprocessing plant to operate in
the United States—has been shut down since
1972, and the licensee announced in 1976 its
decision to withdraw from the reprocessing
business. The provisional operating license will
be modified to prohibit reprocessing of spent
nuclear fuel. (See also section, ‘“Other Fuel Cy-
cle Activities,”’ in this chapter.)

Effects on Spent Fuel Disposition

From its inception, the U.S. commercial
nuclear power industry has provided storage
pools at light-water power reactor sites with
capacities for about one and one-third full reac-
tor core loads. Thus, with a three-to-four year
reactor reload cycle, onsite storage pools would
be capable of holding the discharge from an an-
nual refueling with sufficient room to unload all
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of the fuel if necessary. It had been planned that
reactor fuel discharges after about six months of
cooling would be transported to spent fuel repro-
cessing plants and the resulting wastes ulti-
mately placed in a Federal repository.

Termination of the GESMO proceedings re-
sulted in postponing indefinitely any reprocess-
ing of commercial spent fuel. Also, the present
Department of Energy target date for operating
a national waste repository, which might accom-
modate spent fuel elements, has been set back
from 1985 to some time in the period 1988 to
1993, Thus, for the immediate future, the grow-
ing accumulation of spent fuel discharged from
nuclear power plants must be stored either in
pools at the reactor sites or in new, independent
storage installations.

SPENT FUEL STORAGE ACTIONS
Draft Environmental Statement

The interim spent fuel storage problem was
addressed in a draft ‘‘Generic Environmental
Impact Statement on Handling and Storage of

A shipping cask can be seen in the center of this picture of
the storage pool at the General Electric facility in Morris, Ill.
In the top left portion can be seen the rack for boiling-water
reactor fuel bundles. The rack on the right holds pressurized-
water reactor fuel bundles.
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Spent Light Water Power Reactor Fuel”’
(NUREG-0404), issued by the NRC staff in
March 1978.

The staff found that commercial spent fuel
generated through the year 2000 can be accom-
modated in a safe and environmentally sound
manner either by modification of storage pools
at reactor sites or by providing independent
spent fuel storage installations.

Extensive public comments will be taken into
account in the final statement, scheduled for
completion early in 1979. Meanwhile, a number
of actions are being taken to authorize pool ex-
pansions and to prepare for licensing of offsite
storage. By September 30, 1978, expansion ap-
plications had been received for 50 operating
reactors and 36 had been approved.

Licensing Criteria

The development of regulatory guidance
regarding the interim storage of spent fuel has
received high priority. A proposed rule, 10 CFR
Part 72, ‘‘Licensing Requirements for the
Storage of Spent Fuel in an Independent Spent
Fuel Storage Installation,”” was published for
public comment in October 1978.

The proposed rule applies only to ‘‘aged”’
fuel, i.e., fuel which has decayed for more than
one year since removal from the reactor. Such
fuel, will have lost its short-lived radionuclides
by decay. Therefore, the independent spent fuel
storage facility can be designed to provide a
level of protection of the public similar to that
required at operating reactors without the need
for a high degree of protection from such
weather extremes as tornadoes, or from tornado-
generated missiles. A principal feature of the
proposed rule is that it does not require separate
reviews for authorization of construction and
operation. By thus providing for a single licens-
ing action, the rule would increase licensing effi-
ciency. Associated regulatory guides updating
previously published staff positions are being
prepared.

Licensing Reviews

The staff reviewed a topical report by Stone
and Webster Engineering Corporation, ‘‘In-

dependent Spent Fuel Storage Facility,”’ contain-
ing a conceptual design for a standard installa-
tion to be located on the site of a parent facility
such as a nuclear power station. A letter of ap-
proval for the conceptual design was issued in
July 1978. The pool storage installation could
hold up to 1,300 metric tons of uranium diox-
ide, equivalent to the volume of spent fuel which
would be discharged during about 35 years of
operation of a 1,000-MWe nuclear power sta-
tion. The Stone and Webster design takes advan-
tage of site data already acquired in connection
with the construction of the parent facility; in
addition, some logistical support from the
parent facility would be available to the storage
facility. The NUS Corporation is expected to
submit a similar design in fiscal year 1979.

A Federal Register notice of opportunity for a
hearing was published on August 18, 1977, con-
cerning the General Electric Company’s applica-
tion for expansion of the storage capacity of its
Midwest Fuel Recovery Plant at Morris, Ill.,
from 750 metric tons to 1,850 metric tons. This
resulted in the filing of petitions to intervene by
the Attorney General for the State of Illinois
and the Natural Resources Defense Council. In
the meantime, however, the Department of
Energy (DOE) issued a policy statement on Oc-
tober 18, 1977, proposing that the Government
accept spent nuclear fuel from utilities for in-
terim storage and ultimate disposal. General
Electric consequently requested that the Atomic
Safety and Licensing Board suspend indefinitely
further proceedings in the case until the com-
pany could determine its intentions for the
future. This request was granted. General Elec-
tric has requested, however, that NRC proceed
with its technical review of the application since
work on design of the facility was continuing.

In accordance with its 1977 policy statement,
DOE has requested, and NRC staff has pro-
vided, guidance regarding a potential license ap-
plication for a DOE interim spent fuel storage
installation. The NRC staff also has provided
guidance to the Tennessee Valley Authority on
licensing criteria and procedures in relation to a
possible application next year for a similar facil-
ity which could potentially satisfy national re-
quirements.

In addition to authorizations for pool expan-
sions at reactor sites, some utility licensees have
sought approval for the receipt and storage of
spent fuel at one nuclear station from another to



alleviate specific pool capacity problems. During
1978, approval was given Carolina Power &
Light Company for receipt and storage at its
Brunswick Station of spent fuel from its H.B.
Robinson Plant Unit 2. At year-end, applica-
tions were under review from Commonwealth
Edison Company for the intersite transfer and
storage of spent fuel between its Dresden and
Quad-Cities Stations, and from Duke Power
Company for receipt and storage of Oconee
Nuclear Station spent fuel at its McGuire
Nuclear Sation.

OTHER FUEL CYCLE ACTIVITIES
NFS’s West Valley Facility

The future of the Nuclear Fuel Services’ West
Valley site is yet to be determined. On February
25, 1978, the President signed Public Law
95-238 which, among other things, directed the
Department of Energy to submit to Congress a
study of the West Valley site. This study was
conducted in cooperation with NRC and other
Federal agencies. One of its key objectives is to
recommend allocation of responsibility for the
site among the Federal Government, the State of
New York and present industrial participants.
NRC has been providing the regulatory perspec-
tive on issues such as waste disposal and decom-
missioning. Late in the year, DOE issued a draft
report on the study for comment by other agen-
cies and the public.

NRC staff has continued its confirmatory
studies of the effect of natural phenomena on
the dormant West Valley plant. Analysis of the
effect of an earthquake on the separations plant
has confirmed the staff’s previous conclusion
that there would be no undue risk to the health
and safety of the public or of employees. It was
noted that additional analysis would be required
for alternate uses of the plant. Analysis of the
spent fuel and high level waste storage portions
of the plant is nearing completion.

At the NRC’s request, Nuclear Fuel Services
has been compiling information which will be
useful in decommissioning the facilities, should
that become necessary.
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Effects of Natural Phenomena
On Plutonium Facilities

NRC regulations require that plutonium pro-
cessing and fuel fabrication plants proposed for
licensing must be evaluated to determine that
there is reasonable assurance of protection
against natural phenomena such as floods, hur-
ricanes, earthquakes and tornadoes. Already
licensed plutonium pilot plants and research and
development plants must also be examined with
the objective of improving their ability to with-
stand natural phenomena and to protect the
health and safety of the public. Accordingly, the
staff is evaluating six fuel fabrication facilities
that are licensed to possess and process 5 kg (11
1b.) or more of unencapsulated plutonium.

Experts in seismology and geology, surface
hydrology, normal and severe weather phen-
omena, structural analysis, source term
characterization, meteorological dispersion,
demography, ecology, and radiological impact
are participating in the program. Site charac-
terization regarding seismicity, flooding poten-
tial, and severe wind occurrence has been com-
pleted for four of the six sites. Engineering
models have been completed which describe the
three dimensicnal wind speeds in cyclonic storms
and the dispersion characteristics of both high
velocity straight-line winds and tornadic winds.
These models have been used to compute disper-
sion from releases at two sites and are in place
to process the wind speeds associated with
damage scenarios at the remaining sites. Regions
of the plant where structural failure would be
most likely to cause significant release have been
identified for five of the six plants, and struc-
tural analyses on two of the facilities have
disclosed damage thresholds and damage
scenarios associated with both earthquake and
severe wind.

When assessment of the six facilities is com-
plete, it will provide a basis for determining the
extent of backfitting necessary to protect the
public and for developing siting and general
design criteria for future plants. Three of the six
reviews are expected to be completed in early
1979,

Price-Anderson Study

A contractor study is being conducted to deter-
mine the quantities of a number of radioactive
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materials released in dispersible and respirable
form that could cause about $140 million in
damages. Losses of $140 million are currently
the maximum amount covered by privately
available nuclear liability insurance. Government
indemnification under the Price-Anderson Act
could be used to provide additional funds to
compensate victims for damages sustained in a
nuclear incident. The materials included in the
study are those associated with the processing
and fabrication of highly enriched uranium and
plutonium, and with the preparation of large
radioisotope sources. In addition, selected
hypothetical accidents involving spent fuel in
storage and transport are being examined.

The preliminary results of the study indicated
that there would be no apparent need to indem-
nify licensees possessing and using highly en-
riched uranium, plutonium, and spent fuel, but
were inconclusive about certain radioisotopes
because of a lack of information regarding the
specific operations and conditions involved
in their use. The requisite information is be-
ing obtained.

Decommissioning of
Babcock and Wilcox Facilities

The Babcock and Wilcox Company (B&W)
has submitted a plan for the decontamination
and decommissioning of its high-enriched
uranium fuel fabrication facility at Parks
Township, Pa. B&W decided to terminate opera-
tions in the last quarter of 1977, and by June of
1978 had decontaminated and disposed of essen-
tially all its equipment. The plan also includes
decommissioning provisions for the scrap
recovery operations for high-enriched uranium
that were performed at B&W’s nearby Apollo,
Pa., operations. This facility is also being decon-
taminated and essentially all of its equipment is
expected to be disposed of by the end of 1979.
These activities are being conducted in accord-
ance with the NRC-issued license.

ENVIRONMENTAL SURVEY
OF THE URANIUM FUEL CYCLE

In 1974, the Commission published WASH-
1248, “‘Environmental Survey of the Uranium

Fuel Cycle,”’ which assessed the environmental
impacts associated with the nuclear fuel cycle in
support of a typical 1,000-MWe light water reac-
tor. The environmental impacts associated with
the nuclear fuel cycle were summarized in the
Commission’s regulations, in Table S-3 of 10
CFR Part 51.2. In adopting this rule, the Com-
mission noted that these environmental impacts
would be re-examined from time to time to ac-
commodate new technology and information.
These values are used in environmental impact
statements which are prepared in connection
with light water reactor license proceedings.

The U.S. Court of Appeals, in 1976, acting on
a suit filed by the Natural Resources Defense
Council, held that rulemaking procedures used
to promulgate the fuel cycle rule were inade-
quate and that the rule was inadequately sup-
ported by the record with respect to the
environmental effects of reprocessing and radio-
active waste disposal. In response to the D.C.
Circuit Court’s decision, NRC reopened the
rulemaking hearing (Docket No. RM—350-3) on
Table S-3 for reconsideration of environmental
impacts associated with spent fuel reprocessing
and radioactive waste disposal. In October 1976,
the NRC published Supplement 1 to the original
Environmental Survey report, giving the results
of a new ‘‘Environmental Survey of the Repro-
cessing and Waste Management Portions of the
LWR Fuel Cycle’” (NUREG-0116). Follow-
ing public review of the Supplement, the NRC
published report number NUREG-0216 as Sup-
plement No. 2, giving the staff’s responses to
the many comments received on NUREG-0116.
The NRC also promulgated an interim rule in-
corporating new environmental impact informa-
tion into Table S-3, The interim rule was to re-
main in effect for 18 months until public hear-
ings and other proceedings were completed and
a final rule adopted. The public hearing on a
proposed final rule was initiated in January 1978.

Meanwhile, in response to an NRC appeal,
the U.S. Supreme Court found in April 1978
thar the appellate court decision had ‘‘improper-
ly intruded’’ on the decision-making process en-
trusted to the Atomic Energy Commission by
the Congress and subsequently remanded the
case to the appellate court for reconsideration of
its decision regarding the inadequacy of the
record on reprocessing and waste management.
The NRC decided to complete its ongoing
rulemaking proceeding on reprocessing and



An NRC specialist in nuclear chemistry, Dr. Dan
Montgomery, takes environmental samples from settling
ponds at the Nuclear Fuel Services, Inc., fuel processing
facility at Erwin, Tenn.

waste management as parf of its commitment to
review and update Table S-3 as needed. All par-
ties to this proceeding submitted concluding
statements in May and June 1978. In September,
the Commission extended the effectiveness of
the interim rule to March 14, 1979,

Radon Estimates Increased. With the pro-
mulgation of the fuel cycle rule (Table S-3) in
1974, the Commission noted that the en-
vironmental impacts associated with the nuclear
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fuel cycle would be re-examined from time to
time to accommodate changing technology and
new or additional information. In this regard,
and in response to a rulemaking petition filed by
the New England Coalition on Nuclear Pollu-
tion, an amendment to the fuel cycle rule was
announced in the Federal Register on April 14,
1978, giving notice that the Commission had
decided to remove the value provided in Table
S-3 for releases of naturally-occurring radioac-
tive gas, radon, during mining and milling
operations and to permit litigation of the issue
in individual licensing proceedings. The NRC
staff has revised upward its estimates of radon
releases, and presented the higher estimates in
testimony pertaining to several individual
nuclear power plant licensing proceedings during
the latter part of 1978. Different hearing boards
conducting proceedings for three licensing cases
all concluded that the increase in radon concen-
tration above natural background is so small
that the environmental impact and effects on
human health cannot be significant. However,
because of the expense and time of providing ex-
pert witnesses and responding to questions in
each hearing, there is strong incentive for a
rulemaking action to incorporate a radon en-
vironmental release estimate in Table S-3 at the
earliest possible date.

Accordingly, NRC staff is seeking to develop
better estimates of radon releases from mining
and milling operations, including the long-term
releases from mill tailings and from inactive
uranium mines. The NUS Corporation, under
contract to NRC, is investigating the radon
emissions from inactive open pit mines. In addi-
tion, the NRC has awarded contracts to Battelle
Pacific Northwest Laboratories to investigate
radon releases from underground open pit mines.

Overall Updating of Survey Begun. Since the
amendments to the fuel cycle rule described
above are limited to specific portions of the fuel
cycle or to individual effluents, they do not
completely fulfill the intent of an overall
periodic updating of the original rule. Therefore,
the Commission has awarded a contract to the
NUS Corporation for an overall updating of the
environmental survey. It will re-evaluate the for-
mat and content of Table S-3 to determine the
most effective way of characterizing environ-
mental effects and will consider new concepts
and technologies, such as centrifuge enrichment,
mining by in situ leaching, or spent fuel disposal.
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New information is expected to be available to
permit a more detailed consideration of occupa-
tional exposure of workers, decommissioning of
facilities, and the impact of nonradiological ef-
fluents. A draft updated Environmental Survey
is scheduled for completion near the end of
1979. It will evaluate the environmental effects
of providing the fuel to operate a nuclear power
plant over its 30-40-year lifetime and of dispos-
ing of the spent fuel and radioactive wastes
generated during this period. Because of current
national policy, the study will assume that U.S.
industry will not reprocess spent fuel during the
period and the major study effort will be based
upon the assumption that there will be interim
storage and disposal of spent reactor fuel.
However, an analysis adequate to bound the
estimated environmental effects from spent fuel
reprocessing has been carried out in the recent
Hearing Board (Docket No. RM—50-3, noted
above) and it is planned that the updated survey
will also include some consideration of this alter-
native.

RADIOISOTOPES LICENSING

Radioactive materials are used widely in
industrial applications, consumer products,
medical diagnosis and treatment, basic and ap-
plied research, and in academic fields. The NRC
administers approximately 8,000 licenses cover-
ing the above activities and processes 6,000 to
8,000 applications for new licenses, license
amendments and license renewals per year. This
represents about half of the approximately
19,000 nuclear material licenses in effect in the
United States. The other half of the licenses in
effect are administered by 25 States under
regulatory agreements with the NRC (see
Chapter 8). The NRC system of licensing the
possession, use, transfer, and disposal of
byproduct, source, and special nuclear material
is designed to assure protection of public health
and safety. At the same time, it is important
that this licensing program be conducted in such
a way as to be responsive to the large number of
applications received per month without delay of
needed services or economic losses to applicants.

In March 1978 a pilot study was begun to
determine the advantages and disadvantages of
decentralizing radioisotopes licensing to NRC

regions. This study will continue for a two-year
period.

Well Logging. Due to the country’s energy
situation, the largest number of oil and gas well
drilling operations in the history of the industry
were begun in 1978. In addition, the use of low
energy gamma emitter sources and neutron
sources for logging shallow bore holes for
mineral deposits and the location of coal bearing
deposits, a spin-off from the oil and gas well
logging industry, also increased. Independent
operators and small companies with one or two
logging trucks have been licensed to engage in
these activities in increasing numbers.

Nuclear techniques are used extensively in
these explorations. The nuclear measurements
fall into the general catagory known as ‘‘well
logging.”” The ““log” is a continuous recording

Well logging trucks in position to use nuclear sources for
precision subsurface measurements of gas and oil wells. Such
measurements, along with in-well measurements of electrici-
ty, sound and natural radiation are employed to obtain
underground data essential to the search for energy.



of the value of physical parameters as a function
of depth in the drill hole. The instrument
package, i.e., well logging ‘‘probe”” or ‘‘sonde,”
is lowered to the bottom of the hole at the end
of a cable. The cable or ‘‘wire line’’ transmits
power to the sonde and data signals to the sur-
face. Small quantities of radioactive tracer
materials and well logging devices containing
sealed sources of gamma radiation and neutrons
are used extensively in these operations. The
porosity of the formation, the bulk density of
the formation, salinity, etc., are examples of the
information obtained from the use of sealed
sources in underground formations. From these
measurements, in combination with other
measurements, one can obtain information
about such things as liquid saturation, gas
saturation, and the presence of coal and mineral
deposits in a particular formation. Well logging
techniques using small quantities of radioisotope
tracer materials below ground provide informa-
tion on such things as cement channel top loca-
tions when the well casing is cemented in place,
fracture zone locations, well perforations, etc.
The NRC and Agreement States license a large
number of service companies to perform well
logging and mineral logging operations. In
September 1978, NRC published proposed
regulations on procedures for dealing with
radioactive sources lost down drill holes.

Industrial Radiography. Gamma radiation
sources are used for nondestructive testing of
materials used in the construction of power
plants, ships, submarines, airplanes, bridges,
pipelines, etc. There are about 300 NRC
licensees with 15,000 radiographers involved in
industrial radiography. To reduce the number of
overexposures from industrial radiography ac-
tivities, the NRC published for comment, on
March 27, 1978, revisions to 10 CFR Part 34
which require additional safety features in the
design and handling of radiography equipment.
(See Chapter 10.)

Portable Gauges. With the expansion of ac-
tivity in the construction industry there has been
a proportionate increase in the use of portable
moisture-density gauges containing gamma and
neutron sources. The use of these gauges pro-
vides a rapid means of verifying quality control
of construction in the field.
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A technologist withdraws a radioactive drug from lead-
shielded vial, using shielded syringe. Use of shielding
minimizes radiation exposure to the technologist’s hands.
Note that the technologist is wearing thermoluminescent
dosimeters on wrist and index finger to measure radiation ex-
posure to the hands, ‘

Nuclear Medicine

Radioactive materials are used in medicine to
perform an estimated 40 million medical pro-
cedures per year at an estimated cost of $2.2
billion. These diagnostic and therapeutic pro-
cedures are performed by approximately 12,000
NRC and Agreement State licensees.

Medical Policy Statement. During 1978, the
NRC released for public comment a proposed
policy statement and rule changes concerning the
medical uses of radioisotopes which are designed
to further assure the safety of employees, pa-
tients and the public. (See Chapter 10.)

Other Licensing Matters. The NRC staff is
working with the staff of the Food and Drug
Administration (FDA) to develop a Memoran-
dum of Understanding whereby medical devices
containing byproduct, source, or special nuclear
material would continue to be regulated effec-
tively, but without duplication of effort by the
two agencies.
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Uses in Consumer Products

Some consumer products containing small
amounts of certain radioactive materials may be
distributed without the individual consumer hav-
ing a specific license to possess and use the pro-
duct. The NRC authorizes such general distribu-
tion only after determining that the product has
sufficient benefit to the consumer, and that it
presents little risk through normal use or misuse.
Products reviewed and approved for such
general distribution include certain smoke detec-
tors for residential use, and timepieces.

In September 1978 the NRC initiated a con-
tract for a two-year study of consumer products
containing radioactive materials. It will involve

A typical portable radiography
device is shown above. The device is
normally used to perform radiog-
raphy at temporary job sites.

the issuance of a generic environmental impact
statement and a re-evaluation of existing policy
in light of findings in the environmental review.
Initial efforts in the review will concentrate on
the health and safety aspects of the use of
jonization smoke detectors.

Smoke Detectors. There has been a tremen-
dous growth in the use of ionization-type smoke
detectors containing americium-241. More than
seven million were distributed in 1977 alone. At
the end of fiscal year 1978 more than 50 NRC
licensees were authorized to distribute such
products.

Continuous Liquid Display Watches. Since
1975, the NRC has authorized distribution of
liquid crystal display (LCD) watches containing

At left, an engineer uses a port-
able nuclear moisture-density gauge
to measure the density (compaction)
of a road bed. Below, a workman on
the bed of a logging truck uses an
extension tool for the removal of a
neutron source from the transport
shield for placement in a logging
tool.



tritium. The LCD watches differ from other
watches containing radioactive material in that
the tritium is contained in sealed glass ampules
and is used as a radioluminescent source to
backlight the LCD. Approximately 12 licenses
have been issued authorizing distribution of
these watches and some 30 million have been
distributed to retailers for public sale.

Transportation of
Radioactive Materials

Transportation of radioactive materials is
regulated at the Federal level principally by the
NRC and the Department of Transportation
(DOT). Under a memorandum of understanding
with DOT (see 1977 NRC Annual Report, page
54), NRC is the standards-writing body for
“Type B’ packages (those whose content of
radioactive materials requires that they be safely
retained in their containers under both normal
and accident conditions) and for packages con-
taining fissile material. NRC also makes in-
dependent evaluations of package designs sub-
mitted by applicants and serves as a technical
adviser to DOT regarding packages used for the
import and export of radioactive materials,

Package designs used by contractors for the
Department of Energy are reviewed and ap-
proved by that agency. An informal program
under which the NRC has been reviewing such
package designs has been conducted during the
past year. These NRC reviews are not binding
on the DOE.

NRC Certifies Safe Plutonium Package

On August 4, 1978, NRC certified to the Con-
gress, in conformity with Public Law 94-79, that
a safe plutonium container had been developed
and tested which would not rupture under crash
and blast testing equivalent to the crash and ex-
plosion of a high-flying aircraft. The law re-
quired that NRC prohibit its licensees from
transporting plutonium by air until such cer-
tification could be made. (Exception was made
for certain medical devices.) Development of the
safe container was the result of intensive effort
extending over three years, involving design and
extensive testing at DOE’s Sandia Laboratories
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and reviews by the NRC’s Advisory Committee
on Reactor Safeguards and the National Acad-
emy of Sciences’ Assembly of Engineering (see
also 1975 NRC Annual Report, page 66; 1976
NRC Annual Report, pages 54-59; and 1977
NRC Annual Report, pages 56 and 57.)

Low-Level Radioactive Shipments

A task force of NRC and DOT staff com-
pleted in July 1978 a draft report on the ade-
quacy of existing requirements for the shipment
of material containing a low level of radioactiv-
ity. The study followed a truck accident in
September 1977 in which a shipment of uranium
concentrate (yellow cake) was spilled onto a
highway near Springfield, Colo. The preliminary
findings of the task force were that:

(1) Carriers are basically responsible for the
radioactive cargo in transit and should prepare
an emergency response plan for controlling any
spilled radioactive material, protecting the
public, and cleaning up any spill site.

(2) Shippers are responsible for providing
hazard information regarding their shipments,
and should prepare an emergency response plan
for conveying that information.

(3) Because of the low hazard associated
with vellow cake, the cost of requiring more
accident-resistant packaging or package closures
for this material would not be matched by the
benefits derived.

The draft report was to be submitted to the
Commission in January 1979 with recommenda-
tion that it be published for public comment
which will be taken into account in the final
report.

Safety of Transportation Workers

Previous NRC studies indicate that some of
the exposures received by transportation
employees were attributable to unnecessary con-
tact with the packages of radioactive material.
In July 1978, NRC and DOT jointly issued two
manuals and two posters instructing employees
and their supervisors on how to avoid such con-
tact. The manuals—*‘‘How to Handle Radioac-
tive Material Packages—A Guide for Cargo
Handlers”” and ‘‘All About Radioactive Material
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Packages—A Guide for Supervisors at Cargo Ter-
minals’’—also provide basic information on
emergency procedures to be used following an
accident involving radioactive materials
packages.

Environmental Statement on
Transportation

In December 1977, NRC released a final en-
vironmental statement (NUREG-0170) assessing
the impacts associated with the transportation of
radioactive materials, including the relative costs
and benefits of various modes of transportation.

The study indicated that radioactive shipments
are being conducted under the present regulatory
system in an adequately safe manner. The en-
vironmental statement, letters of comment about
it, and other documents are being evaluated to
determine whether to terminate the public
rulemaking proceeding initiated in June 1975
regarding air transport of nuclear materials.

Transportation Litigation

In New York vs NRC et al. (see 1977 Annual
Report, p. 57), an amended complaint was sub-
mitted in September 1978. The NRC responded
to this document, requesting that the complaint
be dismissed.

During the development of the
package design to meet the NRC
criteria for the safe air transport of
plutonium, the ad hoc Committee on
the Transportation of Plutonium by
Air of the Assembly of Engineering
of the National Academy of Sciences
met at Sandia Laboratories to
witness tests as part of their indepen-
dent review of the program.

In United Stares vs New York City (see 1977
Annual Report, p. 57), the most significant
developments of 1978 were the finding by the
DOT that the New York City ordinance was not
incompatible with the Hazardous Materials
Transportation Act, primarily because no
Federal regulation of routing for transportation
of radioactive materials had been established in
accordance with that legislation. The DOT an-
nounced in August 1978 a rulemaking pro-
ceeding for routing restrictions of highway
movements of radioactive materials, and the
NRC is considering some forms of joint par-
ticipation in that proceeding.

Transportation in Urban Areas

NRC plans to issue late in 1979 a draft generic
environmental impact statement on the transpor-
tation of radioactive material in urban areas.
The statement will be based in large part on a
draft environmental assessment to be submitted
to NRC by Sandia Laboratories in 1979. Work
on this matter began in May 1976.

In-Transit Incidents

In fiscal year 1978, there were 19 transporta-
tion events which licensees were required to



report to the NRC. These included eight in-
stances of radioactive contamination or radia-
tion levels above permissible levels on packages
and 11 reports of lost or stolen material. (Seven
of these shipments were recovered.) Two of the
events were known to have caused exposures to
radiation: a driver and six members of the
general public were involved. None of the ex-
posures exceeded 100 millirems. *

Sixty-six other events were called to the atten-
tion of NRC. These events either were not
reportable or were reportable to DOT or to
Agreement States. They included traffic ac-
cidents, containers incorrectly suspected of
leakage, crushed packages in terminals, etc.
None of these events contributed significantly to
the risk to the public’s health and safety.

Packaging Standards

In June 1978, the NRC amended 10 CFR Part
71 to extend until January 1, 1979, the date for

*Average annual doses from natural background radiation in
the U.S. are in the range of 100 to 125 millirems, but vary
from 90 to 200 millirems depending on elevation and
amount of radioactive material in rocks, soil, etc. A milli-
rem is one-thousandth of a rem—a measure of dose to body
tissue from ionizing radiation biologically equivalent to an
exposure of one roentgen of high-voltage X-rays.
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licensees to file descriptions of quality assurance
(QA) programs applicable to their transportation
activities, including procurement of packaging.
This extension responds to interested persons
who raised questions about applicability to
Agreement State licensees and requested a delay
in the effective date for the QA requirements,
The short-term delay will have no significant
adverse effect on the public health and safety
because regulatory provisions and licensing QA
provisions are already in effect.

Revision 1 to Regulatory Guide 7.6 on design
criteria for shipping cask containment vessels was
issued March 1978 to reflect public comments.

In November 1978, NRC issued a revised
compendium (NUREG-0383) of all the package
designs for which current NRC Certificates of
Compliance are in effect in accordance with the
requirements of 10 CFR Part 71.

International Standards

During 1978, NRC and DOT continued their
joint consideration of whether to adopt into
their regulations recent revisions in transporta-
tion standards developed by the International
Atomic Energy Agency. (See 1977 NRC Annual
Report, page 55.) The revised regulations will be
published for public comment in early 1979.






Domestic Safeguards

The NRC has been directed by the Congress (PL 95-601,
amending Sec. 209 of the Energy Reorganization Act of 1974)
to submit a report on the status of the Commission’s domestic
safeguards program, as a separate document for fiscal year
1978 and as a separate chapter of the NRC Annual Report for
succeeding fiscal years. The separate report for fiscal year
1978 is entitled ‘‘Annual Report to Congress on Domestic
Safeguards, Fiscal Year 1978,”’ which will be published as
NUREG-0524. From its initial annual report in 1976 (for
fiscal year 1975), the NRC has included a chapter on domestic
safeguards and continues that practice with this chapter. It is
largely drawn from the mandated separate report, though it is
considerably less detailed. The reporting by NRC on domestic
safeguards in future annual reports will constitute the man-
dated report on the matter.

SCOPE OF NRC SAFEGUARDS
PROGRAM

Under the Atomic Energy Act of 1954 and the Energy
Reorganization Act of 1974, the NRC is responsible for the
regulation of safeguards provided by certain of its licensees.
NRC safeguards regulatory programs share the common goal
of assuring that licensed activities do not pose undue risk to
the public health and safety and are not inimical to the com-
mon defense and security. The NRC safeguards objective is to
develop and require the implementation of measures designed
to prevent, deter, detect and respond to: (1) the unauthorized
possession or use of SNM; and (2) the sabotage of nuclear
facilities. SNM includes plutonium, uranium-233, uranium
enriched (to any degree) in uranium-235, or any other material
determined by the NRC to be SNM, under Section 51 of the
Atomic Energy Act of 1954. SNM does not include source
material, such as the natural uranium or thorium from which
nuclear fuel is produced, nor does it include by-product ma-
terial, i.e., reactor-produced radioisotopes for medical or in-
dustrial applications. Some nuclear wastes may contain SNM.
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The NRC currently has safeguards regulatory
control over 19 fuel cycle facilities which are
authorized to possess formula quantities of
highly enriched uranium or plutonium, transpor-
tation activities involving highly enriched
uranium or plutonium (about one shipment per
month), 70 operating commercial power reac-
tors, and 71 non-power reactors (for research,
testing, training or the production of radio-
isotopes). ‘‘Formula quantities’’ refers to
Strategic Special Nuclear Material (SSNM) in
any combination, 5000 grams or more, com-
puted by the formula: grams = [grams contain-
ed U-235 + 2.5 (grams U-233 + grams
plutonium)]. SSNM includes uranium 235—con-
tained in uranium enriched to 20 percent or
more in the U-235 isotope—uranium-233, or
plutonium.

DETERMINATION OF
SAFEGUARDS ADEQUACY

The capability of NRC licensees’ safeguards
systems to defeat a hypothetical design threat is
the test by which the NRC determines whether
or not those systems are acceptable from a
regulatory standpoint. This hypothetical threat is
applied to safeguards associated with power
reactor facilities and fuel cycle facilities involv-
ing significant quantities of SSNM. The threat
comprises two distinct but potentially inter-
related events:

* A determined, violent external assault,
attack by stealth, or deceptive actions
carried out by several persons, assisted
by an insider.

* An internal threat of an insider, including
an employee (in any position).

Safeguards regulatory requirements in the
form of rules and license conditions are imposed
on licensees by NRC to attain the desired level
of protection. NRC performs licensing reviews
{on-site in many cases) to judge the adequacy of
licensee safeguards plans covering physical
security or material control and accounting.

Safeguards are in place to protect the public
against the possible theft or diversion of SNM
or sabotage of nuclear facilities. Information
available to the NRC does not indicate the ex-

istence of a significant near-term threat of theft
or diversion involving strategic special nuclear
material, or of sabotage.

The development and imposition of NRC
safeguards requirements comes about in two
ways: specific requirements are set forth in NRC
rules and license conditions (including the
safeguards plans of the licensee and contingency
plans for responding to threats), and the correc-
tion of weaknesses discovered during inspections
or special evaluations is required.

Fuel Cycle Facilities

NRC assesses safeguards adequacy at fuel cy-
cle facilities through inspections and comprehen-
sive evaluations. Inspections are conducted from
four of the five Regional Offices, and the
evaluations are conducted by special teams from
the headquarters and regional inspection staffs.
These evaluations determine the capability of
licensee safeguards to protect against the
hypothetical design threat.

NRC enforcement activities at the 14 fuel
cycle facilities authorized to possess formula
quantities of SSNM in unsealed, unirradiated
form included plant shutdowns for reinventory
and Immediate Action Letters identifying addi-
tional measures to be taken by the licensee both
in material control and accounting and physical
protection.

Based on the inspection and enforcement
results, NRC concluded that the licensees’ ac-
tions in response to identified items of non-
compliance in their safeguards systems were ac-
ceptable. There is, however, one case involving
possible falsification of guard training records
which was under NRC investigation at the close
of the report period.

During fiscal year 1978, inventory differences
exceeding regulatory limits were experienced at
three fuel cycle facilities. Inventory differences
which exceed regulatory thresholds are examined
by NRC to determine probable or actual cause.
During fiscal year 1978 such examinations—
which in some instances included reinventory
and plant shutdown—did not identify any fac-
tual indication (other than the inventory differ-
ences which are of themselves inconclusive) that
SSNM had been stolen or diverted during the
report period,



This diagram reflects the main
elements of NRC'’s safeguards
evaluation program for nuclear fuel
cycle facilities. The goal is to achieve
an integrated system of protection in
which the elements of physical pro-
tection and material control and ac-
counting are put in balance against
postulated vulnerabilities and threats.

Transportation Activities

NRC ensures the adequacy of safeguards on
SSNM shipments through its licensing and in-
spection programs. The in-transit portions of all
domestic shipments of formula quantities of
SSNM and the domestic segments of import and
export SSNM shipments, including all storage
and transfer points, are monitored by NRC in-

Guard forces and alarm systems are the main elements of
any plant security system, Criteria for their application in
protecting sensitive areas of nuclear plants are spelled out in
detailed, rigorous NRC requirements. These photos show a
security guard at a secure entrance/checkpoint, and the
plant’s central security control room. TV monitors in the
control room afford continuous surveillance of key passages
and doors throughout the plant.
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spectors. (Shipments of government-owned
SSNM using DOE couriers are a DOE respon-
sibility and as such are not inspected by NRC).
NRC inspectors keep each such shipment
under surveillance during the entire period it is
in transit. Inspection activities cover the broader
areas of material control and accounting,
physical protection, and health and safety. The
thrust of the inspection activity is to ensure that
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the licensee is making the shipment in full com-
pliance with NRC regulations and license condi-
tions, and with his NRC-approved security plan.

During the period from January through Oc-
tober 1978, there were eight shipments of
formula-quantity SSNM inspected, and NRC
detected no items of non-compliance. They were
all conducted without major incident.

Reactor Facilities

NRC is currently reviewing the adequacy of
safeguards at all operating power reactors. The
NRC staff has reviewed physical security plans
for all of the 70 operating reactors, and, when
the plans are fully implemented, these power
reactor facilities will be capable of meeting the
NRC safeguards adequacy standard. The im-
plementation process is scheduled for completion
in 1979. Continuing assessment and confirma-
tion of safeguards adequacy will be assured
through an inspection and enforcement pro-
gram.

The NRC is in the process of evaluating non-
power reactor safeguards, particularly with
respect to the target attractiveness for theft of
several types of fuel elements, the potential of
various protective measures, and the physical
security effectiveness at the various non-power
reactor installations. The staff is also performing
an in-depth evaluation of the sabotage potential
at non-power reactor facilities, especially those
with reactors operating at the higher end of the
range of power levels (i.e., above 100 Kw).

NRC inspection and enforcement activities at
reactor facilities also provide a means of judging
the effectiveness of safeguards. (Starting in
mid-1978, resident inspectors began to be
deployed at power reactor sites.) NRC has issued
a number of Immediate Action Letters which
identified additional measures to be taken by the
licensees to improve their safeguards systems,
but it took no major enforcement actions such
as orders or civil penalties during the year. Re-
cent physical protection inspections and in-
vestigations of allegations concerning guard
training have disclosed evidence of improper
guard training record-keeping and possible
falsification of training records. In addition,
management audits of guard training have been
found, in some cases, to be either non-existent
or severely deficient. All licensees were informed

of these conditions and were advised that NRC
would be evaluating each licensee’s program for
guard qualification and training and would be
inspecting their programs for compliance and
adequacy.

CONTINGENCY PLANNING

Safeguards contingency plans are developed to
deal with threats, thefts, and sabotage relating
to special nuclear materials, high-level radioac-
tive wastes, and nuclear facilities. Contingency
plans contain: (1) a predetermined set of deci-
sions and actions required to satisfy stated objec-
tives; (2) an identification of the data, criteria,
procedures, and mechanisms necessary to make
and carry out the decisions and actions efficient-
ly; and (3) a specification of the individual,
group, or organizational entity responsible for
each decision and action.

During fiscal year 1978, the NRC staff effort
was directed toward application of a previously
developed contingency planning methodology.
At the national level, contacts were made with
82 organizational elements of over 28 agen-
cies and with three national associations. Those
organizational elements that can provide useful
information or response assistance have been
identified, and inter-agency agreements are plan-
ned to formalize procedures for requesting infor-
mation or assistance, communications channels,
and other arrangements.

The amendments to 10 CFR Parts 50, 70, and
73 were published as a final rule in March 1978.
These amendments require certain licensees to
develop and implement acceptable contingency
plans for responding to threats, thefts, and in-
dustrial sabotage of licensed nuclear materials
and facilities.

SAFEGUARDS RESEARCH
AND TECHNICAL ASSISTANCE

The NRC safeguards program includes both
research (long term, comprehensive efforts) and
technical assistance (short term efforts in sup-
port of operational assignments). In fiscal year
1978, about $10 million was spent on safeguards
research and technical assistance, divided about
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equally between these two categories. (The Com-
mission approved all safeguards research pro-
grams, as the Congress requires.) During this
period, the major efforts of the safeguards
research program were directed to development
of methods for evaluation of safeguards effec-
tiveness. Technical assistance was provided to
major program offices to support their current
safeguards activities; projects ranged from
aiding in the development of NRC’s physical
security upgrade rule to making improvements in
nuclear measurement standards. (See Chapter 11.)

FUTURE SAFEGUARDS PROGRAM

To improve the safeguards protection at
facilities and activities under its regulatory
authority, the NRC is currently undertaking ad-
ditional safeguards projects. These projects in-
clude:

* A new guard training upgrade rule (for
fuel cycle facilities, transportation ac-
Entry/exit search and screening requirements were tivities, and power reactors), which became

strengthened in 1978 following several inspections which effective in early fiscal year 1979 and

revealed deficiencies in those areas. Shown here are two which will be implemented over the next
techniques used to ensure that unauthorized items are not two years

taken into or removed from sensitive areas.

* A physical security upgrade rule for fuel
cycle facilities, proposed by the NRC staff.
If adopted in its proposed form, this rule
would increase the level of protection re-
quired by increasing the postulated threat
(including emphasis on internal con-
spiracies). This proposed rule would also
require increased protection for nuclear
shipments and certain non-power reactors.
A definitive rule is scheduled to become ef-
fective in fiscal year 1979,

* A study of the results of hearings on a pro-
posed personnel security clearance require-
ment, to help NRC decide whether such an
effort will enhance safeguards protection.

* Possible development of a new rule for
non-power reactor safeguards. This rule
would cover non-power reactors not in-
cluded in the fuel cycle facility upgrade
rule mentioned above.

* A proposed rule, to be implemented in
fiscal year 1979, that will specify physical
protection measures for facilities processing
less than strategic quantities of highly
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enriched uranium and plutonium or certain
specific quantities of low-enriched
uranium. These materials are of moderate
or low safeguards significance.

® The staff is also evaluating recommenda-
tions of an internal Task Force studying
the role of material control and accounting
in NRC’s safeguards program. A plan has
been prepared to implement those recom-
mendations which are cost-effective.
Recommendations involving the use of
state-of-the-art technology will be carried
out in fiscal year 1980; those recommenda-
tions requiring further research and
development will be considered later.

(A more detailed discussion of new regulations
is given below.)

An Integrated Safeguards Plan is under
development which, when completed, will pro-
vide a formal, long-term plan which will, in its
first phase, define the safeguards activities of all
NRC offices engaged in the safeguards program
and, in a later phase, specify objectives of the
total program, set forth individual office respon-
sibilities for achieving the objectives, and assure
overall coordination.

New Safeguards Regulations

Performance-Oriented Regulation. The pro-
posed amendments to 10 CFR Parts 70 and 73
to upgrade physical protection requirements for
fuel cycle facilities and for transportation were
published for comment in July 1977. In response
to the extensive public comments received con-
cerning, among other things, the conspiracy
threat, package search requirements, level of
threat, and need for public guard forces, the
Commission decided to republish the revised
proposed amendments for public comment on
those changes that were made. In August 1978,
the revised proposed amendments were publish-
ed in the Federal Register.

The proposed rule describes the characteristics
of a hypothetical external adversary group
against which licensees would be required to
design their safeguards systems. It also describes
safeguards performance levels that nuclear
facilities and transporters would be required to
achieve but allows flexibility for the design of
systems to meet the desired objective.

This approach acknowledges that there is
more than one way to build a safeguards system.
The proposed amendments do, however, identify
elements and components that, if included in a
physical protection program, would achieve the
required performance. The NRC staff plans, at
the time the regulation is issued in effective
form, to issue final supplementary regulatory
guides that further explain the intent of the
regulation and provide design criteria for satisfy-
ing its requirements. The guides should help
licensees in developing safeguards systems that
satisfy the regulation.

Personnel Security Factors. In 1977, the NRC
published for public comment two proposed
regulations concerned with security clearances of
personnel involved in licensed operations and
qualifications of licensee guards and other
security personnel that would be applicable to
both nuclear fuel cycle activities and reactors.

Training, Qualification, and Equipping of
Security Personnel. A proposed new Appendix B
to 10 CFR Part 73 describes upgraded training,
qualification, and equipment for security person-
nel who protect licensed nuclear facilities and
transportation activities. The proposed rule,
published in July 1977, is an outgrowth of the
Security Agency Study, the findings of a joint
ERDA-NRC task force on safeguards (NUREG-
0095), and other deliberations. In response to
extensive public comments, the final rule
published in August 1978 was revised to specify
performance-oriented requirements rather than
detailed training requirements. Concurrent with
the effective date of the rule, the following final
guidance was published by the NRC to aid
licensees in developing effective training and
qualifications programs:

¢ NUREG-0219, Draft 2, “Nuclear Security
Personnel for Power Plants,”

¢ NUREG-0464, ““Site Security Personnel
Training Manual.”’

* NUREG-0465, ““Transportation Security
Personnel Training Manual.”’

e Revised chapters to Regulatory Guide 5.52,
“‘Standard Format and Content for the
Physical Protection Section of a Licensee

Application (for Facilities Other Than
Nuclear Power Plants).”’

The regulation requires security personnel to
meet minimum specified criteria for physical



fitness, training, and other qualifications and to
be requalified annually.

Material Access Authorization. In 1974, the
United States Congress amended the Atomic
Energy Act of 1954 to authorize the NRC to re-
quire a security clearance for persons involved in
certain activities associated with special nuclear
material (SNM). A staff proposal based on in-
vestigations conducted by the Civil Service Com-
mission, was considered by the NRC in late
1976. This proposed program would be ad-
ministered by the NRC, using procedures similar
to those presently applied in clearing NRC
employees.

In March 1977, the NRC published for com-
ment proposed regulations (10 CFR Parts 10 and
11) that would require certain individuals involv-
ed in licensed nuclear activities to receive NRC
authorization before being granted access to or
control over SNM or vital areas at power reac-
tors. In view of the extensive public comments
concerning the proposed rule, a public hearing
was held July 10, 11, and 12, 1978, to fully air
all views. Pending submission of concluding
statements by persons who participated in the
hearing process and review by the hearing
board, the NRC will determine final disposition
of the rule,

The proposed rule would require certain in-
dividuals involved in licensed nuclear activities
to receive authorization from the NRC before
being granted access to or control over SNM.
The proposed rule covers both fuel cycle ac-
tivities and reactors. The purpose would be to
provide a measure of assurance that those in-
dividuals would not use their positions to com-

91

mit theft or sabotage. Authorization would be
granted on the basis of background investiga-
tions.

The NRC proposal involves two clearance
levels. The higher level, NRC-U, involves a
““full-field’” background investigation by the FBI
and would be required for: (1) individuals who
require unescorted access to SNM and to vital
areas (areas that contain equipment vital to the
protection of the public); (2) individuals whose
positions make it possible, either alone or in
conspiracy with another, to steal SNM or com-
mit sabotage; and (3) drivers of motor vehicles
and pilots of aircraft transporting certain quan-
tities of SNM and those who escort SNM
shipments. The lower clearance level, NRC-R,
would be based on a Civil Service Commission
check of Federal Government records for
adverse information. It would apply to in-
dividuals who, while not being in any of the
above categories necessitating an NRC-U
clearance, do require unescorted access to pro-
tected areas.

The proposed program would be administered
by the NRC, using the same procedures as are
currently applied to clearing its own employees,
e.g., use of the Civil Service Commission or FBI
for all background investigations. Uniformity in
the application of procedures and the availability
of established avenues for appeal that would
result from NRC’s direct administration of the
program should minimize the possibility that any
individuals would suffer an undue loss of civil
liberties such as the right of privacy from the
personnel clearance process.

See Chapter 10 for a discussion of safeguards
guides issued in fiscal year 1978,






Waste Management

NRC efforts in regulation of nuclear waste management ac-
tivities during 1978 included the following:

Work proceeded on a system for classifying wastes ac-
cording to the type and duration of containment re-
quired for their safe disposal. A report setting forth the
technical basis for the system was released for public
comment.

Studies were conducted to develop waste disposal perfor-
mance objectives, including incorporation of societal at-
titudes.

Studies were continued concerning the development of
performance objectives and criteria for high-level, tran-
suranic and military wastes during long-term storage in
deep geological repositories.

The National Academy of Sciences assisted NRC in
evaluating potential criteria for assessing the suitability
of sites for geologic waste repositories.

The NRC staff (continued) preapplication interaction
with the Department of Energy in anticipation of the
possible submission of a license application for a
geologic repository in New Mexico.

A program to develop regulations on management of
low-level waste was announced. A number of studies
were conducted to develop the information base needed
to establish these regulations.

In late 1978, NRC published results of a screening

of alternatives to shallow land burial for disposal

of low-level waste.

Interagency Review Group

During 1978, the NRC staff participated in an Interagency
Review Group (IRG) on Nuclear Waste Management.
(Because of its status as an independent regulatory agency,
NRC participated as a non-voting member. See also Chapter
1.) The IRG was instituted in March 1978 at the direction of
the President to develop a strategy for dealing with the
radioactive waste management problem. The primary objec-
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tive of the plan is to provide assurance that ex-
isting and future nuclear waste from military
and civilian activities can be isolated from the
biosphere to protect public health and safety.
The strategy developed by the IRG contains ten-
tative policy and implementation recommenda-
tions, requirements for new legislation and work
plans indicating key milestones for the involved
Federal agencies. These plans and recommenda-
tions were published for public comment in a
Draft Report to the President in October 1978.
A Final Report, incorporating public comments
received and additional agency reviews, was
scheduled to be published in late 1978. (See
Chapter 1.)

WASTE CLASSIFICATION

To provide a broad analytic basis for regula-
tions governing the management and disposal of
radioactive waste, the NRC is developing a
system for categorizing wastes according to the
type and duration of containment required for
their safe disposal.

Three categories are currently proposed:

(1) Class A: Waste which, due to high or
persistent radiotoxicity, requires isolation
in a Federal repository or other disposal
facility providing a high degree of isola-
tion.

(2) Class B: Waste which is acceptable for
disposal in near-surface facilities such as
by shallow land burial.

(3) Class C: Waste which is nonradioactive
or has such low levels of radioactivity that
it can be disposed of routinely, as in
sanitary landfills.

The classification system will present a
systematic method for defining and quantifying
the radioactivity concentration interfaces be-
tween the three categories.

In June 1978 the NRC published a report giv-
ing the technical basis for the classification
system, ‘‘A Classification System for Radioac-
tive Waste Disposal - What Waste Goes
Where?”’ (NUREG-0456). In August, a Federal
Register notice announced the availability of this
report and requested public comments. An ad-
visory panel with representatives of Federal and
State governments, industry, universities, and a
public interest group was convened in March

and in December to review the progress of the
study. A waste classification regulation, a sup-
porting environmental impact statement, and a
regulatory guide on complying with the regula-
tion are scheduled for development in 1979.

PERFORMANCE OBJECTIVES

During fiscal year 1978 the NRC conducted
two studies to develop performance objectives
for radioactive waste disposal. The first of these,
conducted jointly by NRC and by Lawrence
Livermore Laboratory (LLL) under contract to
NRC, surveyed current regulations and recom-
mendations by scientific bodies regarding
allowable levels of radiation exposure. From this
information a set of objectives was developed
which would limit the predicted radiological im-
pacts from radioactive waste disposal to values
likely to be considered acceptable by society.

The second study, conducted by LLL under
contract to NRC, utilized a technique known as
“multi-attribute decision analysis”’ to make a
mathematical model of societal attitudes toward
the risks associated with radioactive waste
disposal. The major thrust of this study was to
determine trade-offs between different types of
risks (e.g., risks to the present generation versus
risks to future generations) so that different
repositories—or even totally different waste
disposal concepts—can be compared.

The results of these studies (NUREG/
CR-0540) are being evaluated by the NRC staff
and will be used to further develop and refine
NRC’s waste disposal performance objectives.
These objectives will, in turn, guide NRC’s
development of criteria for site suitability,
repository design, and waste form performance,
and will be used to evaluate the safety of pro-
posed waste disposal projects.

Projecting Disposal Needs

During 1978, NRC-sponsored work was begun
by Teknekron, Inc., on a computer model for



projecting waste disposal needs. The model will
consider the quantities of various classes of
radioactive waste generated as a function of time
and in a number of geographic regions of the
country. This model will be used as a tool in
making decisions about the need for licensing
new sites. The project is scheduled to be com-
pleted in mid-1979.

HIGH-LEVEL
AND TRANSURANIC WASTE

During fiscal year 1978 several studies were
conducted by or for the NRC to provide a data
base for regulations governing permanent
repositories for high-level and transuranic waste.
Proposed regulations are now scheduled to be
published for public comment in the summer of
1979.

Waste Form Performance Criteria

Studies were continued by LLL under contract
to NRC to investigate the performance of
various forms of high-level and transuranic
waste during long-term storage in deep geologic
repositories. Investigations during fiscal year
1978 focused on storage in deep salt formations.
Other media will be considered in the future.
The high-level waste portion of the program was
a continuation of fiscal year 1977 work. The
commercial high-level waste study was ter-
minated in February 1978 because of President
Carter’s decision deferring reprocessing. A
report is being prepared by LLL which will sum-
marize all the work performed on commercial
high level waste through termination of the ef-
fort in February 1978. The report is expected to
be completed in draft form in early 1979, at
which time the report will undergo extensive
review by the NRC staff and then be released
for public comment.

As the work on reprocessing high-level waste
was phased out, work on spent fuel was in-
itiated. Some of the models and mathematical
codes utilized in the initial high-level waste
studies were modified to apply to spent fuel. In-
vestigations now are in the preliminary stage.
They involve model development and modifica-
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tion, reference system definitions, and simplified
analyses. The bulk of the study, also being con-
ducted by LLL, is expected to be carried out in

fiscal year 1979.

The long-term storage of transuranic waste is
also being considered. (While transuranic waste
is not considered high-level waste, it is thought
to be necessary to dispose of it in the same man-
ner as high-level waste because it maintains a
hazardous level of radioactivity for long periods
of time. The waste classification system will
define those concentrations of transuranic waste
which must be disposed of in this manner.)
Earlier efforts in this area consisted of develop-
ing a working definition of transuranic waste
and determining its inventory accordingly. As a
result, LLL issued a draft report, ‘‘Inventory
and Sources of Transuranic Solid Waste,”’ in
June 1978. The final version of this report is ex-
pected to be received by the NRC in the spring
of 1979. Development of models for transuranic
release mechanisms and rates has begun. Work
planned for the next fiscal year includes identify-
ing possible synergistic effects from placing tran-
suranic waste in the same repository as high-
level wastes or spent fuel. A report covering
fiscal year 1978 work through July will be
released in draft form in early 1979.

LLL also conducted an investigation of
military waste mainly concerned with estab-
lishing the form and inventory of high-level
defense-generated waste. This portion of the
program was initiated and completed in fiscal
year 1978. A draft report is to be issued in early
1979.

Repository Site Criteria

Under contract to the NRC, LLL has been
conducting studies on the suitability of sites for
geological repositories. The objectives of these
studies are to identify those natural features
which are most important to a geological
repository’s ability to isolate radioactive waste.
In October 1977, LLL submitted an interim
progress report to the NRC. In June 1977, the
staff had drafted site suitability criteria based
upon the study results at that time and on
papers published by groups such as the Interna-
tional Atomic Energy Agency (IAEA). These
criteria, and the interim study report, were
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This is the Department of Energy’s conceptual design of the probable layout of a bedded-salt repository for high-
level and transuranic wastes. NRC will be responsible for the safety review and licensing of these facilities. As
designed, the facility could handle both spent reactor fuel and high level waste from fuel reprocessing.

presented to a peer review panel on October 28 in sedimentary basins, revision of the earth-

and 29, 1977. The panel’s comments and sugges- sciences information used with that model, iden-

tions, submitted to NRC in March 1978, were tification of areas where more research is need-

incorporated into a revision of the draft site ed, and determination of the effort required to

suitability criteria and will be reflected in the study other geologic formations such as domed

regulations to be published for public comment salt, basalt and granite.

in 1979. The study for sedimentary basins is scheduled
In November 1977, the National Academy of for completion by December 1979. The NRC

Sciences convened a Panel on Geologic Site staff will use its results as a basis for position

Criteria to assist the NRC by: (1) identifying the papers on site suitability.

criteria needed in determining the suitability of a
waste disposal site, (2) reviewing NRC’s revised

site suitability criteria, and (3) reviewing the Repository Construction

LLL interim report. The panel’s report was sub- and Operation Requirements

mitted to NRC in August 1978, and results will

be incorporated in NRC staff position papers. The NRC staff is obtaining background infor-

The panel’s comments on the LLL report were mation and developing regulations to govern

forwarded to the Laboratory for consideration performance of the engineered aspects of a

in its continuing study. geologic repository. All activities which might
Since submitting its interim report in October degrade the ability of an inherently suitable

1977, LLL has continued to refine the study. repository site to contain radioactive waste (e.g.,

This has involved expansion and revision of the mining, waste emplacement, mine closure) are

analytical model developed for waste transport being considered. Ongoing programs include:



* Identifying performance requirements for
shaft and borehole seals.

* Defining performance requirements for
equipment that will be operating in a
repository.

» [dentifying those interactions between
wastes and the disposal media which would
affect a repository’s radionuclide contain-
ment capabilities, or adversely impact the
ability to retrieve wastes.

* Analyzing the thermomechanical response
of mine structure features.

* ldentifying the decommissioning per-
formance requirements,

* Analyzing the impacts of excavation on a
repository’s ability to contain ra-
dionuclides.

The NRC staff will use radionuclide transport
and systems analysis models to determine which
aspects of the design of a repository have the
greatest impact on its performance.

Licensing Procedures for Repositories

The NRC staff is making preparations for the
licensing review of geological repository applica-
tions to be submitted by the Department of
Energy.

A statement of policy regarding administrative
procedures to be followed by NRC and the ap-
plicant was expected to be issued for public
comment in late 1978.

Technical papers are being prepared on the
standard format and content of both en-
vironmental reports and license applications.
Working drafts of these papers are undergoing
internal review. They will provide early guidance
to the Department of Energy (DOE) in its licens-
ing activities.

Development of computer modeling techni-
ques to assist in the evaluation of repository
license applications continued at Sandia
Laboratories, New Mexico, under contract with
NRC'’s Office of Nuclear Regulatory Research.
Preparation for the use of those techniques was
initiated at NRC during the reporting period.
This project is discussed under ‘‘Fuel Cycle Risk
Assessment Research,’” Chapter 11.

NRC staff members have inspected potential
repository sites under investigation by DOE in
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southeast New Mexico, at the Nevada weapons
test site, and at the Hanford reservation in
Washington. NRC inspection and enforcement
procedures and quality assurance requirements
were explained to DOE staff members at
meetings held in April and June 1978, respec-
tively. Docket files for the Waste Isolation Pilot
Project (WIPP) have been established at the
public document rooms in NRC Headquarters
and in Albuquerque and Santa Fe, New Mexico,
anticipating a possible license application by
DOE for a waste repository in deep salt forma-
tions, near Carlsbad, New Mexico. An updated
list of all docket material is maintained at three
additional locations in New Mexico.

LOW-LEVEL WASTE DISPOSAL
Development of Regulations

In December 1977 the NRC announced in the
Federal Register a program to develop regula-
tions governing the management of low-level
radioactive waste. The program was described in
a document entitled ‘‘The Nuclear Regulatory
Commission Low-Level Radioactive Waste
Management Program”’ (NUREG-0240).

During fiscal year 1978, progress was made in
developing the information base needed to
establish these regulations. Approximately 40
percent of the radioactive waste shipped to the
commercial shallow land burial sites is from
sources not involved in the nuclear fuel cycle for
commercial power reactors, such as hospitals,
universities, radiopharmaceutical suppliers, and
industrial users. Results of a study characterizing
the sources, volumes, isotopic content and
physical form of wastes from such non-fuel cy-
cle waste generators were published in March
1978 as NUREG/CR-0028, ““Institutional
Radioactive Wastes.’’ Other studies proceeding
in 1978 related to the physical properties of
solidified low-level wastes using commercially
available solidification agents, the parameters
important to obtaining an acceptable solid pro-
duct, and the chemical toxicity of low-level
wastes.

Field studies were initiated during fiscal year
1978 at licensed burial sites in West Valley, New
York and Maxey Flats, Kentucky to identify
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potential pathways for radionuclide migration.
Also, measurements of the radio-chemical com-
positions of trench leachate continued at licensed
burial sites in cooperation with the U. S.
Geological Survey. The results of these studies
will be used to develop models to evaluate ra-
dionuclide migration and to establish criteria on
the suitability of burial sites. Completion of the
models and proposed regulations governing
siting criteria for shallow land burial is planned
for 1980. In October of 1978, the NRC staff
published an advance notice of rulemaking in
the Federal Register asking for public comment
on the proposed rgulations and on the sup-
porting environmental impact statement.

Limits On Disposal Capacity

Recent developments at the commercial low-
level waste burial grounds have raised the ques-
tion of whether adequate regionally distributed
disposal capacity for the nation’s low-level
radioactive wastes will be available at currently

Battelle Pacific Northwest Laboratory personnel obtaining
sediment samples from Cattarangus Creek during winter
sampling period at West Valley, New York, Nuclear Center
as part of NRC sponsored program to model radionuclide
migration by sediment transport,

operating facilities. Two of the six licensed com-
mercial burial grounds (West Valley, New York
and Maxey Flats, Kentucky) are closed. A third
site, at Sheffield, Illinois, has reached its licens-
ed capacity. A limit has been placed by the State
of South Carolina on the volume which may be
accepted at the Barnwell, S.C., site. Thus, a
large fraction of the waste from reactors and
other waste generators located in the Eastern
and Midwestern United States must soon be
transported to the burial sites at Beatty, Nevada
and Hanford, Washington.

It can thus be seen that the options available
for disposal of low-level waste are now limited,
especially if operational problems should
develop at any of the functioning sites. The
NRC believes that the situation can be addressed
in the short term by having the industry work
out cooperative arrangements for use of shielded
casks, transport vehicles, interim storage and op-
timal utilization of the capacity of the operating
sites. However, NRC also believes that addi-
tional standby capacity should be made available
and has requested DOE to develop a contingen-
cy plan which would allow its burial sites to ac-
cept commercially generated wastes, should the
need arise. The NRC has also requested DOE to
consider disposing of radioactive wastes from its
prime contractors at DOE sites rather than at
commercial burial sites.

Alternatives to Shallow Land Burial

In 1978, the NRC continued a study of alter-
native methods to shallow land burial for
disposal of low-level radioactive wastes. This
study was initiated at the recommendation of an
NRC Task Force set up to review the
Federal/State program for regulation of com-
mercial low-level radioactive waste burial
grounds. The study was recommended because it
was believed an alternative method could have
advantages over shallow land burial and also
because having more than one method would
provide additional disposal capacity.

After a preliminary screening, NRC evaluated
the following alternatives in some detail: (1)



emplacement of wastes in engineered structures,
(2) disposal of wastes in ocean waters, (3)
emplacement of wastes in mined cavities (ex-
isting mines or mines dug specifically for waste
disposal), and (4) burial of wastes at an in-
termediate level (e.g., 30 feet of cover as com-
pared to 4-6 feet of cover for shallow land
burial). Preliminary results of the study were
published in September 1978 (NUREG-CR-
0308). The advance notice of proposed rulemak-
ing, which was issued in October 1978 to solicit
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comments on development of the low-level waste
disposal regulation and its supporting EIS, also
requested comments on the development of a
regulatory program for alternative disposal
methods to the present practice of shallow land
burial. (See Chapter 10 for discussion of the
decommissioning of licensed facilities.)

(Developments on waste management occur-
ring after the end of the fiscal year are discussed
briefly in Chapter 1. Mill tailings management is
discussed in Chapters | and 3.)






Inspection and Enforcement

During 1978 the NRC continued to strengthen its inspection
and enforcement program, the primary means for assuring
that licensed nuclear activities comply with requirements
designed to protect the heaith, safety and security of the
public and the environment.

The total number of NRC inspections rose to almost 6,600
during fiscal year 1978, approximately double the annual rate
of inspections being achieved at the time the NRC was created
four years ago. Roughly one-half the inspections were con-
ducted at nuclear reactor facilities, either under construction
or in operation. In addition, 85 special investigations were
carried out in response to allegations or reports of radiation
incidents, equipment problems, complaints, and loss and theft
of licensed materials.

One or more noncompliance items were disclosed in 36 per-
cent of the inspections and in 44 percent of the 85 investiga-
tions. The more severe sanctions imposed in citations of
licensees for failure to comply with NRC requirements includ-
ed 14 civil monetary penalties and 10 orders to ‘‘cease and
desist’’ operations, or for modification, suspension, or revoca-
tion of licenses.

In other inspection and enforcement developments of the
year, the NRC:

e Stationed resident inspectors at the sites of 20 nuclear
power stations, involving 45 power reactors under con-
struction or in operation, and at 3 major nuclear fuel
facility sites.

® Proposed legislation to Congress that would increase by
twentyfold the amount of a fine that NRC could levy for
a licensee violation as a measure to provide greater in-
centives for licensees to comply with requirements.

¢ Implemented a statutory requirement that officials of
firms in the nuclear industry report to the NRC any
defect that could create a substantial safety hazard, or a
failure to comply with regulations relating to substantial
safety hazards.

* Completed a specially-equipped Incident Response
Center at NRC headquarters in Bethesda, Md.,




102

improving the agency’s ability to respond
promptly to emergency situations.

The inspection and enforcement program is
directed by NRC’s Office of Inspection and En-
forcement, with a headquarters staff located in
Bethesda, Md., and a field staff deployed in
NRC’s five regional offices located in or near
Philadelphia, Atlanta, Chicago, Dallas, and San
Francisco. About 80 percent of the total office
staff is assigned to the regions.

THE INSPECTION PROGRAM

The objectives of inspections are:

¢ To determine whether licensees are comply-
ing with NRC requirements.

* To identify conditions that may adversely
affect public health and safety, the com-
mon defense and security, the environment
or the safeguarding of nuclear materials
and facilities.

* To provide information that may assist in
developing a basis for issuance, denial, or
amendment of an authorization, permit or
license.

¢ To determine whether licensees and their
contractors and suppliers have im-
plemented adequate quality assurance pro-
grams.

When an inspection or investigation discloses
events or conditions that present a potential or

Inspectors Seth Folsom and
Anthony Fasano of NRC’s Region 1
Office near Philadelphia, Pa. ex-
amine reinforced steel cadwelding on
a primary containment equipment
hatch at the Beaver Valley Power
Station, Unit 2, in Pennsylvania.
More than 1300 such construction in-
spections were conducted during
1978,

actual threat to public health and safety, the
environment, or the safeguarding of nuclear
materials and facilities, the NRC takes ap-
propriate action and routinely communicates
what it has found to other parts of Government,
licensees and the public.

NRC’s inspections are of two basic types:
routine and reactive. In routine inspections,
NRC inspectors concentrate on determining the
effectiveness of quality assurance systems by
observing work in progress, checking records,
interviewing people, and, where appropriate,
making direct measurements. Reactive inspec-
tions are conducted in response to information
received by NRC regarding conditions or events
affecting licensed facilities or material under
NRC jurisdiction. Such information may come
from routine NRC inspections; from an appli-
cant, licensee, contractor or supplier; or from a
licensee employee or other member of the
public.

Inspections cover the entire range of NRC-
licensed activities. Reactor-related inspections
cover all phases of nuclear power plants
(preconstruction activities, construction,
preoperational testing and startup, operation,
and decommissioning) and the operational phase
of research and test reactors. In addition, NRC
inspects the quality assurance programs of con-
tractors and vendors who supply equipment,
components and services to power reactors
under construction or in operation. (This part of
the program is centralized in the Dallas regional
office.)



Inspections related to nuclear materials in-
clude inspection of the construction and opera-
tion of uranium mills; fuel fabrication, process-
ing and reprocessing plants; waste disposal
facilities; and the radiographic and medical uses
of radioactive material. Measures for safe-
guarding nuclear material from theft and
sabotage, for physical protection of reactors and
fuel cycle facilities, and for transportation of
nuclear materials are subject to NRC inspection.

The number of inspections carried out during
fiscal year 1978 (ending September 30) for each
of these activities is shown in Table 1.

Government-Industry Efforts

The NRC inspection program is based on the
premise that the licensee is responsible for carry-
ing out licensed activities safely and in com-
pliance with NRC requirements. NRC verifies
that the licensee has established the management
control systems necessary to meet regulatory
responsibilities. The inspection pattern for
nuclear facilities is pyramidal (see accompanying
diagram), with each level of activity verified, in-
spected or audited by those above. The NRC in-
spection effort is essentially the apex of the
pyramid, i.e., NRC performs the last in the
series of inspections and audits conducted by
many different groups. NRC inspection man-
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power is usually far less than that of licensees
and contractors. Because NRC inspectors cannot
possibly inspect all components and activities,
they probe the ““pyramid’’ to the depth neces-
sary to determine whether the licensee’s and con-
tractors’ activities are properly performed.

Resident Inspectors Assigned

During 1978, the NRC completed the first
stage of a program to station inspectors full time

Table 1. Inspections Conducted in Fiscal Year 1978

Program

Power reactor construction
Operating power reactors
Other reactors

Fuel facilities

Materials

Vendors

Safeguards

Number of Number of
Licenses Inspections
175 1,310
72 1,703
94 148
19 194
8,863 2,456
168 265
243 515
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at the sites of nuclear power plants and major
fuel cycle facilities.

By September 30, 14 inspectors had been
deployed at the sites of 12 nuclear power sta-
tions and three nuclear fuel facilities. (By
December 31, 1978, eight additional inspectors
were to take up their assignments at another
eight nuclear power stations. The 20 power sta-
tions involved have 45 power reactors in opera-
tion or under construction. See Table 2.)

The assignment of resident inspectors follows
the completion and evaluation of a successful
two-year trial program, ending in 1976, in which
two resident inspectors were assigned to loca-
tions near four midwest reactor sites.

The resident inspector program is expected to
improve inspection effectiveness in several ways,
including: (1) providing more opportunities to
observe licensed activities, verify compliance,
identify safety-related problems, and respond to
incidents; (2) affording the inspector greater
knowledge of the plant, thus enhancing his abili-
ty to make prompt and accurate technical
judgments; and (3) increasing the efficiency of
inspections.

Other inspection goals are to increase the pro-
portion of inspections that are unannounced,
and to increase the number of inspectors as a
percentage of the Office of Inspection and En-
forcement’s total staff. This percentage was in-
creased from 56.5 percent in 1977 to 58.5 per-
cent in 1978, and the target for 1979 is 60
percent.

Third Party Inspection Program

The trial program being undertaken with the
American Society of Mechanical Engineers
(ASME) to test the feasibility of using inspec-
tions by third parties was continued during the
fiscal year. (See Annual Report for 1977, p. 88).
An evaluation of the trial program will be sub-
mitted to the Commission in June 1979. The
NRC has initiated discussions with the Institute
of Electrical and Electronic Engineers (IEEE) on
a similar program.

Reporting Defects and Noncompliance

On June 6, 1977, the NRC published in the
Federal Register a regulation (10 CFR Part 21)

setting forth the requirements for implementing
Section 206 of the Energy Reorganization Act of
1974. Individual directors or responsible
officers of a firm involved in the nuclear in-
dustry are required to report noncompliance
with NRC regulations or the existence of defects
which could create a substantial safety hazard.
Any such person who fails to provide the re-
quired reports to the NRC is subject to a civil
penalty not to exceed $5,000 for each failure and
a total amount not to exceed $25,000 within any
30-day period.

The regulation became fully effective on
January 6, 1978. Initial NRC inspections in-
dicate that most affected major organizations
have established measures for the reporting of
defects and noncompliance. This was further
evidenced by NRC’s receipt during fiscal year
1978 of 77 reports from directors or responsible
officers subject to the requirements. The reports
were reviewed to assess the possibility of generic
problems, and appropriate follow-up actions
were taken.

The NRC'’s initial experience also revealed,
however, that the regulation had an unintended
adverse effect on procurement of commercial
grade items, i.e., some construed the rule as ap-
plying to items available in general commerce.
Accordingly, the Commission adopted an
amendment to 10 CFR Part 21 to correct the
situation which became effective in October 1978
(See Chapter 10).

Response to Incidents and Emergencies

The NRC’s ability to respond to situations
that pose a significant threat, actual or poten-
tial, to the health and safety of the public has
been augmented by the completion of an Inci-
dent Response Center at the Office of Inspection
and Enforcement headquarters in Bethesda, Md.
The 2,000 sq. ft. facility includes: a conference
room for briefing NRC management; an opera-
tions room for monitoring and evaluating the in-
cident; a secure communications room; word
processing and computer support areas; and a
library to house necessary information resources.
The center is equipped with a specially-designed
communications system and a variety of audio-
visual aids. In addition, portable communica-
tions packages are being developed to assure



Table 2. Sites Manned by Resident Inspectors During 1978

Facility

Arkansas Nuclear Plant

Browns Ferry Nuclear Power
Plant

Commanche Peak Steam
Electric Station

Donald C. Cook Plant

Diablo Canyon Nuclear
Power Plant

Dresden Nuclear Power
Station

Edwin I. Hatch Plant
Indian Point Station
Midland Nuclear Power Plant

Millstone Nuclear Power
Station

North Anna Power Station
Oconee Nuclear Station

Peach Bottom Atomic Power
Station

Prairie Island Nuclear
Generating Plant

Salem Nuclear Generating
Station

San Onofre Nuclear
Generating Station

Surry Power Station

Susquehanna Steam Electric
Station

Trojan Nuclear Plant
Watts Bar Nuclear Plant

B&W-Apollo & Leechburg*
(Fuel facility)

Westinghouse-Cheswick*
(Fuel facility)

Nuclear Fuel Services
(Fuel facility)

Location

Russelville, Arkansas

Decatur, Alabama

Glen Rose, Texas

Bridgman, Michigan
San Luis Obispo, California
Morris, Illinois

Baxley, Georgia
Indian Point, New York
Midland, Michigan

New London, Connecticut

Mineral, Virginia
Seneca, South Carolina

Peach Bottom, Pennsylvania
Red Wing, Minnesota
Salem, New Jersey

San Clemente, California
Gravel Neck, Virginia
Berwick, Pennsylvania

Prescott, Oregon
Spring City, Tennessee

Apollo, Pennsylvania
Parks Township, Pennsylvania

Erwin, Tennessee

Licensee

Arkansas Power & Light Co.
Tennessee Valley Authority

Texas Power & Light, Dallas
Power & Light, Texas Electric
Service

Indiana & Michigan Electric
Company

Pacific Gas & Electric Co.
Commonwealth Edison Co.

Georgia Power Co.
Consolidated Edison Co.
Consumers Power Co.

Northeast Nuclear Energy Co.

Virginia Electric & Power Co.
Duke Power Co.
Philadelphia Electric Co.

Northern States Power Co.

Public Service Electric &
Gas Co.

Southern California Edison
Co. and San Diego Gas &
Electric Co.

Virginia Electric & Power Co.

Pennsylvania Power &
Light Co.

Portland General Electric Co.
Tennessee Valley Authority
Babcock & Wilcox Co.

Westinghouse Electric Corp.

Nuclear Fuel Services, Inc.

*Inspector stationed at Apollo, Pa., acts as resident inspector on a rotating basis at B&W’s Apollo and Leechburg facilities and

Westinghouse’s Cheswick facility.
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NRC'’s permanent Incident Response Center in Bethesda,
Maryland, completed during Fiscal Year 1978, was the scene
of several simulated emergency exercises. Shown above is the
Center’s operations room during the conduct of an exercise;
the conference/briefing room is below.

that field personnel can transmit information to
the regional offices and to Headquarters.

Early in 1978, before the permanent center
was completed, an interim Incident Response
Center was activated as a precautionary measure
after the Public Service Company of Colorado
reported what erroneously was believed to be a
large gaseous release from its Fort St. Vrain
Nuclear Generating Station. Later information
and subsequent evaluations by the licensee, State
and NRC showed that there was an accidental
release of a small amount of radioactivity which
could not be detected with radiation measuring
equipment outside of the plant boundaries.

INVESTIGATIONS

Significant staff effort is put into responding
to reports of radiation incidents, equipment
problems, loss or theft of licensed materials, and
other allegations and complaints received by
NRC. Although many of these situations prove
to be minor and of a sort that can be reviewed
during scheduled inspections, some require
special response. In these cases, a special inspec-
tion is scheduled or, when appropriate, an im-
mediate, full investigation may be initiated. Dur-
ing fiscal year 1978, 85 investigations were con-
ducted by inspection and enforcement personnel.
Of these, 64 were prompted by allegations deal-
ing with reactor construction or operational
events at licensed facilities. Other investigations
were conducted into events involving loss or
theft of licensed material, overexposures and
general public interest. In 37 of the 85 investiga-
tions, licensees were cited for failure to meet
NRC requirements.

Three significant special investigations con-
ducted during the year are described below.

D. C. Cook Nuclear Plant

The D. C. Cook Nuclear Plant (Indiana and
Michigan Electric Company) is located about 11
miles south-southwest of Benton Harbor, Mich.
In connection with NRC reviews concerning un-
qualified electrical connectors at several nuclear
facilities, an investigation was initiated in
December 1977 into specific testing and quali-
fication practices at Cook Units 1 and 2. As a
result of this investigation, it was determined
that two materially false statements were made
by the licensee in an application regarding
testing of electrical penetrations and instrument
cable for D. C. Cook Unit 2.

The NRC regulatory program is based on the
premise that information provided by licensees
will be factual, complete and well supported by
data, records, calculations and judgments of
technically qualified individuals. Information
which does not meet these qualifications could
result in decisions which adversely affect the
health and safety of the public.

As a result of the investigation findings, a
$10,000 civil penalty was proposed, and col-
lected from the licensee.



Technetium Generator Distribution

On August 5, 1977, officials of the State of
Vermont notified the NRC that a number of
radioctive technetium generators had been found
at a foundry in Rutland. Used by hospitals as
part of their nuclear medicine programs, the
generators produce radioactive technetium-99m,
a valuable diagnostic radioisotope with a
relatively short half-life.

The NRC conducted an investigation at
several hospitals in the Rutland area and deter-
mined that one of the hospitals was disposing of
the lead shielding containers by returning them
to the sales representative of a pharmaceutical
supplier who had sold them the generators. The
sales representative would then sell the con-
tainers as scrap metal to local salvage dealers.
The problem arose from the fact that both the
hospital and the sales representative assumed
that the other party had removed the radioactive
material contained therein and had made proper
disposal.

Although this problem was rectified im-
mediately and it was determined that the
generators had posed no significant threat to the
health and safety of the public, the NRC in-
vestigation uncovered a related problem. It was
learned that generators containing large amounts
of radioactivity were being purchased and used
by larger hospitals until the material had
decayed to a point where it could not be utilized
effectively to handle their large patient loads. At
this point, the generators were resold to

This NRC inspector, Radiation
Specialist Beth Riedlinger of the
Region V Office in Walnut Creek,
Cal., is conducting a radiation survey
of a shipment of fresh reactor fuel
destined for export to Japan to
assure that shipping containers are
free of contamination.
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hospitals with smaller patient loads for whom
the amount of activity remaining would be ade-
quate. Such unauthorized repackaging and
redistribution of the technetium generators was
halted immediately by the NRC. As a result of
the investigation, NRC sent notices of violation
to four Vermont hospitals.

Workman Fired—Alleges Reprisal

A construction man was discharged by the
licensee’s contractor some five months after the
employee had made a series of allegations re-
garding what he considered to be unsafe prac-
tices and materials being used at the site of the
Callaway plant (Missouri). All allegations have
been investigated and resolved except one, which
is still under technical review.

The licensee, the Union Electric Company,
and its contractor indicated that the reason for
the termination was that the individual had not
followed orders. The workman requested that
NRC ““protect him’’ from what he considered to
be retaliatory action on the part of the licensee.
When the NRC attempted to investigate the
facts surrounding the dismissal and was refused
access to records or personnel by the licensee
and his contractor, a Show Cause Order was
issued. The order to show cause why the con-
struction permits should not be suspended in-
dicated that the investigation had been initiated
to determine: (a) whether the allegations had
caused or contributed to the dismissal of the
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employee; (b) whether the Commission’s regula-
tions should be amended to protect workers who
communicate information related to public
health and safety protection from retaliatory
acts by their employers; and (¢) whether the ter-
mination caused other workers to fear retaliation
and, therefore, cut off the flow of safety-related
information from the workers.

The utility requested direct action by the
Commission, which referred the matter to the
Atomic Safety and Licensing Board. The hearing
process at this level upheld the action of the
NRC in suspending the construction permit. The
licensee appealed to the Atomic Safety and
Licensing Appeal Board which had the case
under review at the close of the report period.
The construction worker has been reinstated
with back pay, following his appeal through the
union and under the union contract’s provisions
for arbitration.

In the NRC Authorization Act for Fiscal Year
1979 (Public Law 85-601, signed November 6,
1978), the Congress provided that employers
cannot discharge or otherwise discriminate
against employees for assisting the NRC enforce-
ment process. (See Chapter 1.)

ENFORCEMENT ACTIVITIES

The regulatory program is designed to assure
that licensees perform in accordance with NRC
regulations, licenses and permits and with
applicable sections of Federal statutes. NRC is
empowered to take enforcement action where
licensees are not satisfying these requirements or
are conducting operations that might endanger
the public or the environment, or adversely
affect the common defense and security.

Enforcement action is not usually taken re-
garding situations which are identified by a
licensee’s own inspection program, provided the
licensee has adequately corrected the problem
and the noncompliance is not significant. En-
forcement action is more likely to be taken
where the problem has escaped the licensee’s at-
tention and is first discovered in an NRC inspec-
tion. Such situations reflect on the effectiveness
of the licensee’s inspection program and the
licensee is generally required, at the least, both
to correct the particular problem and the defi-
ciencies in his quality assurance program which
allowed the problem to exist.

The severity of NRC enforcement actions
varies with the seriousness of the offense and the
licensee’s previous compliance record. Several
levels of NRC action are provided:

* Written Notices of Violation are provided
for all noncompliance with NRC
requirements.

* Civil monetary penalties are considered for
licensees who evidence significant or
repetitive items of noncompliance, par-
ticularly when a Notice of Violation has
not been effective. Civil penalties may also
be imposed for particularly significant
first-of-a-kind violations.

® Orders to “‘cease and desist’’ operations,
or for modification, suspension, or revoca-
tion of licenses, are used to deal swiftly
and conclusively with licensees who do not
respond to civil penalties or to deal with
violations that constitute a significant
threat to public health and safety or to the
common defense and security.

Tables 3 and 4 summarize the enforcement
actions taken during the report period.

Enforcement Improvements

The Office of Inspection and Enforcement is
seeking continued improvement in enforcement.
The Commission recently forwarded to Congress
a request to increase NRC’s statutory authority
to impose civil monetary penalties. If this re-
quest is implemented by amendment of the
Atomic Energy Act, NRC’s maximum allowable
penalties will increase from $5,000 to $100,000
for a single violation and from $25,000 to
$300,000 for all violations committed by a
licensee within 30 days. Such an increase would
provide greater incentives for major NRC
licensees to comply with the regulatory re-
quirements. A greater range would also permit
the penalties to be imposed by NRC to reflect
more equitably the different classes of licensees
and the seriousness of offenses. A related en-
forcement initiative would establish a practice of
informing State public utility commissions each
time a civil penalty was imposed on an NRC
licensee in that State.

NRC continues to develop better methods for
the evaluation of the regulatory performance of
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Table 3. Civil Penalties Imposed - Fiscal Year 1978

Licensee

J. G. Sylvester
Associates, Inc.
Rockland, Massachusetts
{Radiographer)

CERAC, Incorporated
Milwaukee, Wisconsin
(Thorium processor)

Dayton X-Ray Company
Dayton, Ohio
(Radiographer)

Pittsburgh-Des Moines Steel
Pittsburgh, Pennsylvania
(Radiographer)

Boston Edison Company
Boston, Massachusetts
(Pilgrim Nuclear Power Station)

Commonwealth Edison Company
Chicago, Illinois (Dresden Units 1, 2 and 3)

Rochester Gas & Electric
Rochester, New York
(R.E. Ginna Nuclear Plant)

Amersham Corporation
Arlington Heights, Illinois
(Materials licensee)

Entronic Corporation
Kingsville, Texas
Earth City, Missouri
(Materials licensee)

Indiana & Michigan Electric Company
New York, New York
(D.C. Cook Unit 2)

Shelwell Services, Inc.
Hebron, Ohio
(Materials licensee)

Wisconsin Public Service Corporation
Green Bay, Wisconsin
(Kewaunee Plant)

Portland General Electric Company
Portland, Oregon
(Trojan Nuclear Plant)

Union Boiler Company
Huntington, West Virginia
(Radiographer)

Amount
$ 6,000

$ 3,750

$ 6,100

$ 7,000

$16,000

$21,000

$24,000

$ 2,000

$ 6,000

$10,000

$ 1,000

$ 7,000
(Pending)

$20,500

$ 5,000

Reason

Head exposure to an individual.
Permitting excessive radiation
levels to exist in unrestricted
areas. Inadequate supervision over
radiographic operations.

Excessive exposure to personnel to

air concentrations of radioactive thorium.
Failure to perform necessary radiation
surveys and decontaminate equipment.

Lack of training for radiographic personnel,
improper calibration of radiation detection
instruments by unauthorized personnel and
failure to maintain records.

Radiation exposure to the hand of a
radiographer during radiographic operations.

Whole body exposure to an individual
and failure to instruct workers.

Numerous personnel and procedural errors
relating to maintenance and surveillance.

Failure to follow radiation protection
procedures. Failure to comply with high
radiation area control requirements.

Distribution of various quantities of
americium-241 to nine recipients in thirty-
eight separate shipments without verifying
that recipients were licensed to receive them.

Distribution of smoke detectors containing
americium-241, was prohibited by their
license. Failure to follow numerous pro-
cedures specified by license conditions.

False statement made by licensee in an
application submittal in October 1977
regarding testing of electrical penetrations
and instrument cable for D.C. Cook, Unit 2.

Loss and subsequent recovery in the public
domain of a 2.8 curie americium-241 sealed
source contained in a source holder, failure
to report loss in time specified.

Failure to perform a survey required by regu-
lations to assure control of personnel ex-
posures.

Whole body exposures of two individuals.
Failure to make adequate surveys, failure to
notify NRC Regional Office of exposures
and failure to provide proper barriers to
restrict entry to a potentially high radiation
area where the transfer tube penetrated con-
tainment while spent fuel was transferred.

Extremity exposure of 123 rems to a radi-
ographer, failure to perform an adequate
radiation level survey, and failure to follow
written instructions subsequent to
radiographic operations.
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Table 4. NRC Enforcement Orders — Fiscal Year 1978

Licensee

Bionic Instruments, Inc.
Bala Cynwyd, Pennsylvania
(Materials licensee)

Radiation Technology, Inc.
Rockaway, New Jersey
(Radiation facility)

Entronic Corporation
Earth City, Missouri
(Materials licensee)

Entronic Corporation
Earth City, Missouri

Luminous Process, Inc.
Ottawa, Illinois
(Materials licensee)

Union Electric Company
St. Louis, Missouri
(Callaway Units 1 & 2)

Radioassay System, Inc.
Southfield, Michigan
(Materials licensee)

Date
12/16/77

10/74/77

10/7/77

10/8/77

10/11/77

12/29/77

1/12/78

2/17/78

4/3/78

7/13/78

Type

Order rescinding order to show cause and order
suspending license.

Reason: The licensee disposed of all by-product
material formerly held under the license and the Office
of Nuclear Material Safety & Safeguards, Radioisotope
Licensing Branch, terminated the license as of 10/26/77.

Order modifying order suspending license.

Reason: The licensee requested relief from the Sus-
pension Order to move certain cobalt-60 *‘pencils”’
stored in contact with an aluminum table in the irradi-
ator storage pool to another, more suitable, location
within the R&D pool.

Second modification of order suspending license.
Reason: The licensee requested relief from the Sus-
pension Order to move 81 cobalt-60 “‘pencils®’ stored
in 21 source tubes resting on the bottom of the irradia-
tor storage pool to an upright position and place within
a source tube basket.

Third modification of order suspending license.
Reason: The licensee requested relief from the
September 23, 1977 order to reinstitute operation of the
impregnated wood Irradiation Facility.

Order rescinding order suspending license.

Reason: The licensee organized a safety review com-
mittee, hired a new radiation safety officer. In response
to an NRC letter dated 10/06/77 the licensee document-
ed new procedures and modifications which were incor-
porated into the license by amendment dated 10/14/77.

Order to cease and desist.

Reason: Findings indicated the licensee had distrib-
uted quantities of americium-241 as ionization sources
in smoke detectors. The NRC had not authorized the
company to commercially distribute the sources but had
only licensed them for research and development.

Order to rescind a previous order.

Reason: A meeting with licensee and modification of
license to authorize and distribute americium-241 in
smoke detectors.

Order of immediate suspension of license and order to
show cause why license should not be revoked
permanently.

Reason: Findings during a followup inspection indi-
cated that the licensee’s evaluation of contamination
levels continued to be inadequate.

Order to show cause why construction permits should
not be suspended.

Reason; Allegations of construction problems which
could lead to unsafe conditions. Investigators denied
access to the records. (In litigation.)

Order to show cause why license should not be re-
voked and order suspending licenses.

Reason; Licensee authorized storage only but was
processing and distributing without authorization.



major licensees. By identifying licensees whose
performance may require improvement, NRC
hopes to anticipate potential safety and security
problems and avert them through prompt
remedial action. This would also improve the ef-
fectiveness of NRC’s use of inspection resources.
Identifying valid measures of licensee perfor-
mance is a complex and controversial process.
Measures considered to date include licensees’
compliance records, evaluations of licensees by
NRC inspectors, and detailed trend analysis of
reportable licensee events. (See Chapter 1 for
later developments.)

GAO Audit for Construction Inspection

During the past year, the GAO reviewed
NRC’s inspection activities dealing with the con-
struction of nuclear power plants.

The GAO study, completed in September,
1978, concluded that:

““The Commission can improve the quality of
nuclear power plant construction by adjusting its
inspection and reporting practices. The Commis-
sion inspectors, in particular, need to be more
aggressive in scrutinizing and following up on
the items they select for review. Also, the Com-
mission needs to increase the productivity of its
inspectors by relieving them of many clerical
duties. The Commission should seek additional
staff and organizational units to investigate
allegations of poor construction work without
disrupting the routine inspection program.”’

The Office of Inspection and Enforcement is
addressing the concerns of GAO in a Revised In-
spection Program. The Revised Inspection Pro-
gram was developed over the past two years and
initial implementation was started this year. (See
NRC Annual Reports for 1976 and 1977.)
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The Revised Inspection Program, when fully
implemented in 1981, will:

® Increase the time NRC inspectors are at the
licensee sites, principally through use of
resident inspectors at operating reactor
sites and selected construction sites.

* Increase direct verification of licensee ac-
tivities by NRC inspectors. This includes
both independent measurement by NRC
and direct observation by NRC.

® Provide for a performance appraisal pro-
gram on a national level by NRC, This
program will appraise licensee perfor-
mance, the effectiveness of the NRC in-
spection program and inspector objectivity.

¢ Improve manpower management.

The Revised Inspection Program should pro-
vide more direct NRC independent measure-
ments, more direct observations of activities
by NRC, and the opportunity for more direct
communications between NRC and licensee
workers—matters of concern to GAO—without
large increases in manpower. The basic goal
behind the Revised Inspection Program was to
increase NRC presence at sites. However, due to
budget constraints, NRC does not, at the present
time, plan to assign resident inspectors at con-
struction sites until the last three years of con-
struction. Other construction sites and vendors
will continue to be inspected from NRC regional
offices.

The GAO recommendation for more staff to
increase effort in the construction areas is not
consistent with growth limitations imposed by
the Office of Management and Budget. The
NRC is instituting methods to foster efficiency
and effectiveness within all program areas and
will address the question of allocation of more
resources to construction in fiscal year 1979.






Operating Experience

By closely monitoring the actual operating experience of its
licensees, the NRC is enabled to confirm the bases for existing
regulation and to uncover areas where regulation may need to
be altered, introduced or removed. The licensees themselves,
of course, have a vital interest in the record of their activities,
in tracking every aspect of their operation and in reporting
and investigating any event significantly deviating from expec-
tations. It should be noted that the unplanned and abnormal
events which have occurred during the report period in
nuclear power plants have taken place within the context of
an overall safety record for these kinds of facilities of 415
reactor years of operation without any nuclear accident caus-
ing detectable injury to the general public, as of Septem-
ber 30, 1978.

Included in this chapter are: (1) a discussion of the NRC’s
continued development of the Reliability Data System (see
1977 NRC Annual Report, pp. 91-92); (2) a summary of oc-
cupational radiation exposures, i.e., exposures to employees in
licensed facilities; and (3) a digest of the ‘“abnormal occur-
rences’’ of fiscal year 1978 —those unscheduled incidents or
events which the Commission determines were significant
from the standpoint of public health or safety.

RELIABILITY DATA SYSTEM

In 1978, further review was made of appropriate responses
to the President’s request in his April 1977 message on energy
“to make mandatory the current voluntary reporting of minor
mishaps and component failures at operating reactors, in
order to develop the reliable data base needed to improve
reactor design and operating practice.”’ In November 1977,
the Commission had expressed the view that any mandatory
system, which was expected to incorporate the existing
Nuclear Plant Reliability Data Systern (NPRDS), should be
the subject of a rulemaking proceeding in which industry, the
public and interested parties would be given the opportunity
to express their views.

In March 1978, the final report of the NRC NPRDS Work-
ing Group was completed. The Working Group had been
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established by the Executive Director for Opera-
tions in June 1977 to evaluate user needs; to
evaluate the Licensee Event Report and NPRDS
programs and their relationship to each other; to
evaluate use in regulatory programs; and to look
at training requirements. The Group concluded
that the NRC has a variety of uses for NPRDS-
type data in its regulatory program. They also
noted that many years of data collection would
be required before a useful data base would be
generated. The Working Group agreed that par-
ticipation in NPRDS should be made mandatory
provided that adequate resources were available
for NRC to use the data to full advantage

and that other NRC information needs were
fulfilled.

Upon completion of the NPRDS Working
Group Report, staff comments were received
which prompted a complete review of the
NPRDS mandatory issue by the Technical Ad-
visor to Executive Director for Operations. His
recommendation, made in April 1978, was ‘‘that
a case has not been made for making participa-
tion in NPRDS mandatory for NRC power reac-
tor licensees.’’

In May 1978, the ANSI N18-20 Subcommit-
tee, which had been formed to direct NPRDS,
provided the NRC with their comments on the
NPRDS Working Group Report. Their report
concluded that the “ANSI N18.20 Subcommittee
does not consider the Working Group Report
justifies mandatory reporting or NRC takeover
and control.”

In May and June 1978, presentations were
made to the Advisory Committee on Reactor
Safeguards (ACRS) full committee and the
ACRS Subcommittee on Reliability and Acci-
dent Probabilities, respectively. These presenta-
tions discussed the mandatory reporting of
NPRDS and included representatives from
various NRC offices and from the ANSI N18.20
Subcommittee. In July 1978, the ACRS conclud-
ed that the “Committee sees no reason at this
time to recommend that NPRDS reporting be
made mandatory.’”’ The committee recommend-
ed that the staff and the industry continue to
collect data, to improve the system, and to use
the data and appropriate analysis as aids in ef-
fecting continuing improvements in reactor
system safety and reliability.

In September 1978, the NRC requested of the
ANSI N18.20 Subcommittee that some changes
to NPRDS, as outlined in the NRC NPRDS
Working Group Report, be evaluated for possi-
ble inclusion in the system. These changes were
being evaluated by subcommittee members at the
close of the report period to determine if 1979
funds should be available for this work.

OCCUPATIONAL EXPOSURES

Data on occupational exposures is collected
from licensees in four categories required to sub-
mit annual and termination reports: power reac-
tors, industrial radiographers, fuel fabricators

e '
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and processors, and certain processors and
distributors of radioisotopes. The data for 1977
(the most recent available) indicated that 98,212
individuals were monitored by 457 licensees,
showing a collective dose of 38,944 man-rems
and an average individual dose of 0.40 rems.
This is an increase over last years’s average dose
of 0.36 rems. Individual doses, however, con-
tinue to be well below the NRC’s allowable
limits, with only two reports of exposures ex-
ceeding the annual dose permitted by NRC
regulations.

Beginning next year, all NRC licensees will be
required to submit an annual statistical summary
report, The NRC will then, for the first time,
have data on the occupational radiation ex-
posures being incurred by employees of all types
of NRC licensees.

(See ““‘Other Technical Issues,’’ in Chapter 2.)

Reducing Radiography Overexposures

In the years 1971 through 1977, organizations
licensed under 10 CFR Part 34 to perform in-
dustrial radiography accounted for 53 percent of
the radiation overexposures greater than 5 rems
whole body, or 75 rems to the extremities,
reported by NRC licensees.

The average radiation dose received by
workers in industrial radiography, however, is
lower than that for five other classes of
licensees, including power reactors. Thus, the
NRC’s principal concern in this area is a reduc-
tion in the number of overexposed individuals,
and not in the buildup of long-term health ef-
fects in the worker population.

Under consideration to reduce the frequency
of overexposures are possible regulatory actions
for preventing causes of overexposures, as well
as practical limitations on the extent to which in-
dustrial radiography safety can be improved by
regulations and by equipment design changes. A
paper entitled “‘Reduction of Radiography
Overexposures,’’ updated the previous ‘“Action
Plan to Reduce Radiography Overexposures,”’
prepared by NRC staff and requested Commis-
sion approval to publish both proposed amend-
ments to 10 CFR Part 34, dealing primarily with
procedures for safe operation (see adjacent box),
and an advance notice of proposed rulemaking.
The latter identified for public comment certain
design features to be considered as regulatory re-
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quirements, and announcement of a public
meeting to discuss those design features.

Abnormal Occurrences
Fiscal Year 1978

As required by law, the NRC reports to the
Congress each calendar quarter on any ‘‘abnor-
mal occurrence’’ that may have taken place in-
volving facilities or activities regulated by the
NRC. An “‘abnormal occurrence >’ is defined in
Section 208 of the Energy Reorganization Act of
1974 as “‘an unscheduled incident or event which
the Commission determines is significant from
the standpoint of public health or safety.”’

In making the decision that a given incident is
or is not an abnormal occurrence, the NRC ap-
plies a criterion first promulgated in a policy
statement issued February 24, 1977 (42 FR
10950), which provides that an incident or event
which involves ‘‘a major reduction in the degree
of protection of the public health or safety”’
shall be deemed an abnormal occurrence. The
policy statement declares that such an event
“would involve a moderate or more severe im-
pact on the public health or safety and could in-
clude but need not be limited to:

“(1) Moderate exposure to, or release of,
radioactive materials licensed by or otherwise
regulated by the Commission;

“(2) Major degradation of essential safety-
related equipment; or

“(3) Major deficiencies in design, construc-
tion, use of, or management controls for li-
censed facilities or material.”

PROPOSED CHANGES TO PART 34
WOULD REQUIRE:

® Strengthened supervision and training
® Quarterly inspection of safety performance
® Improved procedures in use of radiography devices

® Audible and visible warning signals at permanent
installations
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During fiscal year 1978, a total of nine events
were determined to be abnormal occurrences,
and four events réported by Agreement States
met the criteria for abnormal occurrences (see
“Agreement State Occurrences,”” below). A
summary of each of these 13 events is given
below, following an update on three occurrences
initially reported in earlier annual reports.

UPDATE OF EARLIER EVENTS

Fuel Rod Failure

This situation came to light on May 15, 1977
and was covered in the second quarterly report
to the Congress for 1977; it is discussed on
p. 101 of the 1977 NRC Annual Report.

As originally reported, a visual inspection of
fuel assemblies at the La Crosse Boiling Water
Reactor in Wisconsin showed that some sections
of the fuel rods were missing from three
assemblies. The licensee, the Dairyland Power
Cooperative, calculated that about 51 total in-
ches of fuel rod, containing about 742 grams of
“‘elemental uranium,’’ had broken away from
the fuel elements. By the end of 1977, about 55
percent of the displaced material had, according
to the licensee, been located and over half of
that amount had been recovered.

Through a series of fuel recovery procedures
—using recirculation through special filters and
other techniques—the licensee was able to
recover all but an estimated 220 grams of
uranium (about four grams of U-235), which re-
mained in the primary and secondary systems at
the end of 1977. The licensee notified the NRC
of the results of its efforts and of its conclusion
that the remaining material would not interfere
with the safé operation of mechanical com-
ponents of the reactor.

Further investigation of the problem by the
licensee disclosed that, in the judgment of the
licensee, the cause of the fuel failures at the
facility was ‘‘fuel to cladding interaction and ac-
celerated stress corrosion aggravated by the ac-
cumulative radiation exposure (burnup) of the
fuel.”” To improve the integrity of the fuel
elements and reduce the number and severity of
fuel failures, operating restrictions were placed
upon the rate of control rod movement, rate of
reactor power increases, and the maximum

allowable burnup limit for fuel assemblies within
the reactor core.

Supplementing these restrictions were new
limits imposed on the ‘‘off-gas’’ radioactivity
release rates, since analysis revealed that
previous fuel failures at the plant “‘correlated
well’” with those rates and they could thus be
used as a monitor on fuel integrity. The unit has
been operating at full power since restart in
March 1978.

Overexposure of Teletherapy Patients

These incidents took place over the period of
March 1, 1975 and January 30, 1976 and are
considered a single abnormal occurrence,
reported to the Congress in the second quarter
report for 1976 and discussed in the 1976 NRC
Annual Report, on pp. 109-110. Final actions on
the occurrence were reported to Congress during
fiscal year 1978 and are set forth below.

As reported before, about 400 patients at the
Riverside Methodist Hospital in Columbus,
Ohio, who were undergoing cobalt-60
teletherapy treatment there, received excessive
doses of radiation, ranging from 10 percent to
40 percent more than the intended dose. The
cause of the excessive doses was the incorrect
calibration of the teletherapy unit, a situation
which went unchecked and uncorrected for the
period indicated. In July 1976, the NRC ordered
the hospital to require periodic calibration of the
unit by a qualified expert and improve manage-
ment control of its operation. In August 1976,
the NRC sent a bulletin to all licensees using

This cobalt teletherapy unit, used primarily for treatment
of cancer patients, is located at the National Naval Medical
Center in Bethesda, Md.



such units, directing them to perform com-
parison tests between the calculated and the ac-
tual output of their units and, if there were
discrepancies found, to perform a full calibra-
tion of the instrument.

The situation at the Riverside Methodist
Hospital was corrected to the satisfaction of the
NRC. Both the hospital and local authorities are
continuing to investigate the extent and implica-
tions of individual patient overexposures,
however, and the NRC has taken specific actions
to prevent a recurrence of the incident involving
the unit at the hospital or similar incidents in-
volving any of the approximately 500 units
licensed by the NRC for medical use. These ac-
tions include:

* An extensive program conducted by NRC
in which the radiation output of all licens-
ed teletherapy units was evaluated. This
program provided sufficient evidence to
conclude that there were no other licensees
with a calibration problem of the kind
found at the Riverside Methodist Hospital.
The calibration accuracy of other units was
found to be satisfactory.

* A proposed amendment of NRC regula-
tions to require annual calibrations of and
more frequent periodic checks on
teletherapy units licensed by NRC.

® The inclusion of direct physical
measurements of the output of each
teletherapy unit as part of the inspection of
any licensed teletherapy facility.

NUCLEAR POWER PLANT EVENTS

The NRC reviewed events reported at the 70
nuclear power plants licensed to operate during
fiscal year 1978 and determined that the follow-
ing were abnormal occurrences.

Management Control Breakdown

This series of three events constituted a
serious breakdown in procedural controls at the
Zion Nuclear Power Station (Illinois), a two-unit
power plant; they are treated as a single abnor-
mal occurrence.

The three events took place on July 8, 10, and
12, 1977. The first two resulted in an inadvertent

shutdown of the reactors at Unit 1 and Unit 2
respectively, and the third occurred at Unit 2
while the reactor was already shutdown.

On July 8, during a periodic test of the reac-
tor protection logic for Unit 1, the inadvertent
omission of several procedural steps resulted in
an automatic safe-shutdown of the reactor. The
shutdown caused an automatic start-up of the
auxiliary feedwater system; this system under-
went a temporary pressure surge from ‘‘water
hammer”’ (sudden steam condensation) in the
line; vibration from the pressure surge activated
safety signal transmitters in the area which
resulted in activation of the safety injection
system; operation of the safety injection system
was terminated manually by plant personnel,
prior to the 60-second operating time required
under the system design.

This method of terminating operation of the
safety injection system was not covered in
operating procedures for this facility and there
was insufficient evaluation of the total situation
to justify the conclusion that safety injection
was not needed. Subsequent analysis of the
episode indicated that there was no damage to
these systems or their components.

On July 10, 1977, at Zion Unit 2, a main
feedwater pump failed because of lubrication
problems. The pump failure led to a reactor
shutdown, following which all auxiliary feed-
water pumps automatically started up, according
to design, and delivered the proper flow of
water to the steam generators. About 20 minutes
later, while the steam generator water levels were
still below the feedwater spargers, the engineer
on duty decided to start the motor-driven main
feedwater pump. That action set up a water
hammer in the line of sufficient magnitude to
cause one or more transmitters in the area to in-
itiate safety injection. The safety injection signal
tripped the main feedwater pump and ter-
minated the water hammer,

As in the incident two days before, the opera-
tions personnel again terminated the operation
of the safety injection system in a manner not
covered by the established procedures. In this in-
stance, the motor casings of the two feedwater
isolation valves were cracked. It was later deter-
mined that no stress limits in the piping had been
exceeded and that the event was without conse-
quence in terms of public health and safety.

On July 12, 1977, while Zion Unit 2 was in a
“‘hot shutdown’’ condition (i.e., the unit was at
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PRESSURIZED-WATER REACTOR SYSTEM

operating temperature and pressure, and the
reactor at zero power level), management decid-
ed to perform a surveillance test of the reactor
protection logic circuitry. To that end, artificial
test signals were simultaneously inserted into 31
circuits, those connected with three ‘‘pressurizer
water level’’ sensors; four ‘‘pressurizer pressure’’
sensors; three water level sensors in each of the
four steam generators; and three flow sensors in
each of the four primary coolant loops. These
signals were supposed to be inserted only to the
extent needed to simulate plant conditions dur-
ing a ‘*hot shutdown’’ of the reactor. Under
conditions obtaining at the time, none of the
signals need have been installed for the test. But
all of them were installed.

The insertion of these signals had the effect of
eliminating the ability of the *‘safety injection
logic’’ (controlling automatic initiation of the
Emergency Core Cooling System) to sense a loss
of primary coolant from the pressurizer or a loss
of heat-removal capacity in the steam
generators. (The pressurizer maintains proper
volume and pressure in the primary cooling
system.) From an operational standpoint, the
test signals resulted in false signals to the
pressurizer level control system and to the visual
displays used by the operator. Two automatic
sensors remained in effect, however, and ready
to activate the safety systems in the event of an
accident; these were the containment high

pressure sensor and the steam generator dif-
ferential pressure sensor.

The signals had been installed for about 40
minutes when, because of unusual readings on
pump seal flows and other signs, an operator re-
quested that the test signals be removed, When
this was done, the pressurizer level indication
dropped below the range of the indicator, the
result of a slight difference between the
pressurizer water level test signal and the
automatic pressurizer level control set point, In
response to this condition, the charging pump
flow was automatically reduced to the minimum
pump flow rate and maintained there until the
difference was removed. The consequence of the
reduced flow rate was that coolant was being
removed from the primary coolant system at a
rate that was 75 gallons-per-minute greater than
the rate at which coolant was being returned to
the system. The pressurizer level was restored to
an on-scale reading in about 10 minutes by the
charging pumps.

Calculations showed that the lowest level
reached during the event was in the surge line
between the pressurizer and the piping of the
primary coolant system. Water levels in the reac-
tor remained normal and no fuel was uncovered.
An estimated 3100 gallons of water were re-
quired to bring the pressurizer level back to its
original level. No damage to plant equipment
was detected.



All three of these events were brought about
primarily by breakdowns in management and
procedural controls, compounded to some extent
by personnel error. Specifically, the causes
assigned to the events were as follows:

July 8 event—the reactor trip was caused by
the failure of the operator to follow each step of
the test procedure. The water hammer and
subsequent safety injection initiation were the
result of using an obsolete procedure to regulate
the auxiliary feedwater system flow rate;
management had not seen to a proper distribu-
tion of the revised procedure.

July 10 event—start-up of the motor driven
main feedwater pump should have been pro-
hibited in established procedures while the steam
generator feedwater spargers were uncovered.
Past experience and the company’s quality assur-
ance procedures both dictate such a prohibition.

July 12 event—a review of this event disclosed
that it occurred mainly because of an improper
appraisal and approval of the request for sur-
veillance testing on the part of management and
plant operators. A contributing factor was in-
adequate communication between work groups.

Following a series of meetings between the
licensee and the NRC, the former undertook a
number of actions to prevent recurrence of these
kinds of events. Assignment of a new plant
manager and restructuring of operating
organization, with a clear delineation of respon-
sibility and authority, were effected. With
respect to the water hammer and safety injection
problems, revisions in procedure and personnel
training were carried out, as well as certain
modifications to the facility. In response to the
event involving the pressurizer, the test pro-
cedure was changed to eliminate the use of dum-
my signals entirely, and any other tests requiring
such signals are being reexamined to assure that
they have been properly reviewed and approved
before further use. The work request procedure
has been modified to place major emphasis on
its importance as a work control mechanism,
and special training on system interactions was
given the appropriate personnel.

The NRC investigation of the incidents
brought several items of noncompliance with
regulations to light. Based on that investigation
and the licensee’s past history of noncompliance,
the NRC issued the licensee a notice of violation
on September 30, 1977, and proposed imposition
of a civil penalty in the amount of $21,000. The

penalty was predicated on six items of non-
compliance, of which four were associated with
the three incidents described above. One of these
four, related to the July 12 event, was alleged by
NRC staff to constitute a ‘‘violation,’’ the most
severe category of noncompliance. The licensee
and NRC staff met to discuss the former’s
specific plans for prompt identification and cor-
rection of the kinds of factors which occasioned
the failure of management control and permitted
the errors which led to the three incidents and
the items of noncompliance. A review of the
management controls at the licensee’s other
facilities was also undertaken, and NRC inspec-
tion activities thereafter at all of the licensee’s
operating sites were augmented.,

Generic Design Deficiency

On August 10, 1977, the NRC was informed
by the Virginia Electric and Power Company
that the architect-engineer for the utility’s North
Anna nuclear power plant, then under construc-
tion, had discovered a design deficiency affect-
ing that proposed facility. Subsequent investiga-
tion showed that the same deficiency existed in
‘“low head safety injection’ (LHSI) system
pumps and that the deficiency was generic to the
following pressurized-water reactors with a
subatmospheric containment design: North Anna
Units 1 and 2 and Surry Units 1 and 2, facilities
of the Virginia Electric and Power Company
(VEPCO), and Beaver Valley Unit 1, a facility
of the Duquesne Light Company.

The deficiency was found in the design of the
containment recirculation spray system pumps
(CRS pumps). It was determined that the ‘“‘net
positive suction head’’ available to the pumps in
these systems was less than that specified by the
pump manufacturer as necessary for the pump
to operate as intended. The “‘suction head”’ has
to do with the pressure at the inlet of a pump; if
it is too low, the water will turn to steam and
the pump may not operate correctly. The result
may be too low a flow from the pump or
damage to the pump.

Both the CRS and LHSI systems are safety
features designed to mitigate the consequences
of a postulated loss-of-coolant accident (LOCA),
a low probability event. The CRS system is
designed to remove heat from the containment
in order to reduce the containment pressure to
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A design deficiency affecting several pressurized water
reactors concerned the Net Positive Suction Head (NPSH) at
the inlet to emergency safety system pumps. The available
NPSH must be greater than pump requirements to avoid
cavitation (flashing to vapor in pump). The NPSH is a func-
tion of pump submergence below the containment water
level, flow losses between pool and pump, water
temperature, and containment pressure.

less than atmospheric pressure within one hour
following a LOCA. The LHSI system is design-
ed to inject cold borated water into the reactor
core in the event of a LOCA. To fulfill their
safety functions, the systems must be capable of
providing the design flow rate under all
postulated post-LOCA conditions of contain-
ment pressure and sump water temperature. In-
adequate ‘‘net positive suction head’’ in the
systems for extended periods could affect their
ability to sustain the intended flow rate.

The deficiency was discovered when the
architect-engineer undertook a reanalysis, at the
licensee’s request, of the containment pressure
under accident conditions, using more conser-
vative assumptions (i.e., assuming a minimum
calculated containment pressure and a maximum
sump water temperature).

Since the North Anna units had not been
licensed for operation at the time the deficiency

was discovered, the immediate safety concerns
centered on the working power plants: Surry
Units 1 and 2 and Beaver Valley Unit 1. In a
meeting with the NRC staff on August 19, 1977,
the licensees presented certain information in
support of their contention that the affected
facilities could continue safely in operation. The
utilities maintained that:

(1) Based on information from the pump
manufacturer, the CRS pump would continue to
operate reliably at the calculated minimum
available ‘‘net positive suction head,’’ but at
reduced flow and in a ‘‘cavitating mode,’”” where
vapor mixes with water and the pump’s effec-
tiveness is thereby reduced.

(2) All four CRS pumps in each affected
plant had been determined to be operable, based
on recent testing, and would not need to be
removed from service while the deficiency was
corrected.

(3) Predicated on the fact that the CRS
pumps were operable at a reduced flow, the con-
tainment wQuld, in the event of a LOCA,
depressurize in less than one hour, thereby
meeting the original design requirements.

(4) The probability of a LOCA requiring the
operation of the CRS system was very small
over the five-day interim needed to correct the
deficiency.

The NRC staff found, on the basis of this in-
formation, that continued operation of the
facilities was acceptable during the interim
noted.

On August 24, 1977, Beaver Valley Unit 1 was
shutdown for a maintenance outage, and the
Duquesne Light Company made commitments to
the NRC that operation would not be resumed
until interim modifications had been made and
approved by NRC staff. At this same time,
VEPCO conveyed more data to the NRC regard-
ing operation of the CRS pumps at the Surry
station. According to the new data, the
minimum ‘‘net positive suction head’’ required
to assure satisfactory pump operation without
cavitation was determined to be less than the
specification of the pump maker, at the flow
rate prescribed for the Surry (and North Anna)
facility. The new tests also showed that the CRS
pumps at Surry could be operated in the
cavitating mode and at a reduced flow rate for
at least 30 minutes without sustaining damage.

Considering these data, the utility proposed to
make the following changes at the Surry facility



to satisfy the intended performance level of the
safety systems:

(1) Installation of flow-limiting orifices in
the discharge lines of the two CRS pumps
located outside the containment, reducing the
flow and the required net positive suction head
to a point less than that actually available, This
alteration would assure continued pump opera-
tion without cavitation in the event of a LOCA.
The combination of the reduced flow for the
outside CRS pumps and the recirculation flow
available from the remaining two pumps would
be sufficient to serve their purpose under acci-
dent conditions.

(2) The CRS pumps located inside the con-
tainment would be required to operate in
cavitating mode for a limited time (from 700
seconds to 2100 seconds after a postulated
LOCA) and at a reduced flow rate. At all other
times, the calculated available net positive suc-
tion head for these pumps would be greater than
that required to preclude cavitation for the
design flow rate.

(3) Limits would be set on certain operating
parameters, such as service water temperature,
containment temperature, and containment air
pressure.

With regard to the LHSI pumps, a potential
for pump cavitation was found to exist for a
short period during the recirculation mode if the
flow rate exceeds 3500 gallons-per-minute. To
assure that this flow rate will not be exceeded,
VEPCO proposed as an interim solution to
throttle the valves in the pump discharge line
while monitoring the flow rate in the control
room to ensure that it is limited to 3500 gpm.

In similar fashion, actions were taken at
Beaver Valley Unit 1 to restore the original
margins intended in these systems.

The NRC staff reviewed the design and
operating changes proposed for the CRS system
at the Surry station and found them to be
acceptable on an interim basis. NRC directed
the licensee to submit plans and schedules for
realizing a final resolution of the deficiency
within 90 days, beginning August 24, 1977. The
proposed method for restoring the planned safe-
ty margin in the LHSI system was under study
by NRC and subject to testing by VEPCO. Ap-
propriate steps were taken to correct the pro-
blem at the North Anna units prior to the start
of operations.

Qualifying Electrical Equipment

Early in the report period (fourth quarter of
1977), the possibility that some equipment in
operating nuclear power plants had not been
properly qualified in accordance with NRC re-
quirements was identified as a potential safety
congcern.

All nuclear power power plants are required
to have, in addition to the devices and pro-
cedures designed to prevent accidents, a number
of safety systems whose purpose is to mitigate
the consequences of postulated accidents, should
they ever occur, such as a loss-of-coolant acci-
dent or a main steam line break accident. In the

context of these safety systems, it is also re-
quired that any electrical equipment important
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Electrical connectors were tested at the Sandia
Laboratories under a program sponsored by the NRC’s
Office of Nuclear Regulatory Research.
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to safety be ‘‘qualified”” to function in the en-
vironment that might result from various
postulated accident conditions. The potential
safety concern at issue here is that some safety-
related electrical equipment within the con-
tainments at some plants may not fully satisfy
the regulatory criteria. The concern is significant
because it could involve a major reduction in the
reliability of engineered safety systems, such as
the emergency core cooling system.

The Sandia Laboratories in New Mexico had
been conducting tests on behalf of the NRC to
obtain data by which to judge the suitability of
NRC standards and regulatory guides pertaining
to safety-related equipment. Specifically, the
NRC and Sandia were concerned with the stan-
dards regarding qualification of such equipment
to operate in a loss-of-coolant accident environ-
ment. The tests were focused on the adequacy of
the testing methodology underlying the stan-
dards and guides and were not intended to
verify the qualification of particular items of
equipment.

Electrical Connectors. Twelve electrical con-
nectors were tested under the program, selected
because they were of a size that could be accom-
modated in the test facility. All 12 of the con-
nectors failed at some point in the testing con-
ducted during July 1977. Although the NRC
staff’s initial information did not indicate that
such connectors were in use in reactor safety
systems requiring continuity of service under
loss-of-coolant accident conditions, the staff
reexamined the matter upon receipt of a petition
by the Union of Concerned Scientists (UCS) on
November 4, 1977. The UCS petitioned the
Commission to take certain emergency and
remedial actions based in part on the qualifica-
tion test results. A public briefing on the issue
was conducted by the Commission on November
11 and additional affidavits and bulletins were
put forward, as described below.

As a result of the Sandia tests, the NRC
issued bulletin 77-05 on November 8, 1977, and
supplemental bulletin 77-05A on November 14
to all 65 operating power reactor licensees, re-
quiring them to determine whether their facilities
were using connectors of the kind that failed at
Sandia or whether the connectors that were in
use had been properly qualified for operation
under LOCA conditions.

After receipt of the UCS petition and prior to
issuance of bulletin 77-05, the NRC conducted a

H

telephone survey to ascertain from architect-
engineering firms and others what kinds of con-
nectors were in use in nuclear power plants,
what use they were put to, and what grounds ex-
isted to believe they had been qualified for an
accident environment.

The responses to the NRC bulletins and fur-
ther inquiries led to the decision that further ac-
tions were required at 19 facilities, those with
safety-related electrical connectors inside the
containment which would be required to func-
tion in a LOCA environment. It was further
determined that confirmatory testing and docu-
mentation of connector qualification would be
necessary at an additional 16 plants.

Electrical Penetrations. Although the Sandia
tests did not involve electrical penetrations
(assemblies in the containment walls for the
passage of electrical connectors), the UCS af-
fidavits of November 10 and November 17,
1977, questioned the qualification of such
penetrations on the basis of the Sandia tests and
in light of problems with the penetrations at the
Millstone Unit 2 facility. Because of electrical
shorts in the penetrations at that plant, occur-
ring during otherwise normal operation, the
NRC had issued a bulletin on November 2,
1977, requiring licensees of operating reactors to
provide oral and written information on their
penetration assemblies. The event at Millstone
Unit 2 was adjudged an abnormal occurrence
(see section immediately following), and the
NRC undertook a plant-by-plant review of the
information provided in response to the
November 2 bulletin.

In the course of its survey concerning elec-
trical penetrations, the NRC uncovered instances
in which certain other unqualified electrical com-
ponents had been found and replaced by
licensees. Further corrective actions will be re-
quired, if needed, on a plant-specific basis. The
NRC also decided to require that the 11 facilities
taking part in the Systematic Evaluation Pro-
gram (see Chapter 2) evaluate the environmental
qualification of all of the electrical equipment
needed to mitigate the consequences of a design-
basis accident. A decision as to whether or not
such an assessment should be made at all other
power plants would follow an appraisal of the
results from these 11 facilities.

Commission Action. In its petition to the
NRC of November 4, 1977, the UCS requested



that the Commission shut down all operating
power reactors, order the cessation of all con-
struction involving electrical connectors and
cables, and impose a moratorium on all power
plant licensing until prospective licensees could
demonstrate compliance with NRC regulations
on system and component qualification. Seven
plants did, in fact, shut down to test and, where
necessary, replace connectors (or, in one in-
stance, to seal certain connectors with epoxy
pending the next refueling outage, at which time
the NRC would require that full qualification of
the sealed connectors be demonstrated or they
be replaced). Two other plants extended regular
outages in order to make necessary modifications.

On April 13, 1978, the Commission issued a
Memorandum and Order which denied the
emergency requests of the UCS petition insofar
as they affect all licensed nuclear power plants.
In response to non-emergency portions of the
petition and to NRC staff and licensee conclu-
sions, the Commission directed the staff to take
certain actions related to environmental qualifi-
cations, including the following:

(1) Arrange for a repetition of the Sandia
Laboratories’ test program using a representative
sampling of commercially available electrical
connectors qualified in accordance with stan-
dards of the Institute of Electrical Engineers and
in use in nuclear power plant safety systems.

(2) Provide the Commission with an analysis
of alternatives for conducting independent
testing to verify the qualification of safety-
system equipment, including estimates of
resource requirements and potential benefits.

(3) Carry out a comprehensive ‘‘lessons
learned’’ evaluation, to include: (a) a review of
all licensee responses on the subject, in order to
determine their conformance to the applicable
““‘quality assurance’’ requirements, as well as the
accuracy and timeliness of the information pro-
vided in their responses (and appropriate en-
forcement actions to be taken, if that is in-
dicated); (b) a review of how it came about that
electrical equipment which was not fully
qualified according to regulations was installed
in some licensed power plants; (c) a review of
NRC staff actions regarding one particular
facility which was permitted to continue opera-
tion for some time following identification of
the potential need to replace connectors, with a
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view to avoiding such delays in the future; and
(d) a review of the need for further regulatory
actions, including the possibility of an NRC
policy statement, to re-emphasize the important
safety responsibilities of licensees.

(4) Inform the Commission of the results of
further qualification testing related to the three
facilities for which fully documented test results
were not yet available.

(5) Inform the Commission of the decision
made on the question of whether or not nitrogen
gas will be required for those containment penetra-
tions which can accommodate such pressurization.

(6) Review the results of the first phase of
the Systematic Evaluation Program, concen-
trating on the safety adequacy and environmen-
tal qualification of all class IE electrical equip-
ment, and provide recommendations as to whether
this review should be extended to other plants.

On May 2, 1978, the UCS requested that the
Commission reconsider its decision of April 13
as a matter of discretion. On May 31, 1978, the
Commission decided to entertain the request and
asked for public comments on the UCS petition
for reconsideration. At the same time, the Com-
mission directed the NRC staff to perform an
overall evaluation of the new petition, respond-
ing to certain issues raised in it and giving a
complete and objective assessment of the peti-
tioner’s contentions.

With respect to directive number six, above,
the staff completed its short-term safety assess-
ment of the 11 facilities in the Systematic
Evaluation Program and published the results in
NUREG-0458, dated May 13, 1978. In the shoit-
term review, the NRC staff did not identify any
significant safety concerns that would require
immediate remedial action at these 11 plants.
Since these facilities include most older operating
reactors—those likeliest to have a diminished level
of environmental qualification for their safety-
related equipment—the staff was of the belief
that its conclusion could justifiably be generaliz-
ed to include all operating reactor facilities.

Nevertheless, in light of previous problems
associated with the qualification of electrical
connectors, the staff issued a circular, dated
May 31, 1978, to all licensees of operating reac-
tor facilities, affirming the importance of assur-
ing the qualification of safety-related com-
ponents. The staff also took steps to incorporate
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the inspection of installed safety-related elec-
trical equipment and an audit of the records for
environmental qualification into regular NRC in-
spection activities.

(See discussion under ‘‘Action on Technical
Problems,”’ in Chapter 2.)

Failures in Insulation

This series of events is closely related to the
foregoing account of concern with safety-related
electrical equipment. Unlike the problems with
qualification, however, these phenomena pointed
up an actual, rather than a potential, condition
reducing the margin of safety in the operation of
a licensed nuclear facility. And the condition ex-
posed was judged sufficiently serious to be dealt
with as an abnormal occurrence.

The events transpired between September 30
and November 19, 1977, at the Millstone
Nuclear Power Station, Unit 2, a pressurized
water reactor plant in Waterford, Conn., licens-
ed for operation by the Northeast Nuclear
Energy Company.

Low-voltage wiring is routed through the wall
of the containment building at this facility by
means of electrical penetration assemblies. The
wiring is part of various control or monitoring
instrumentation. Within each assembly are
“modules’’ carrying 85 wires, separated and in-
sulated from one another by epoxy material at
each end of the modules and by enamel on each
of the wires within the modules.

On September 30, 1977, a valve in the “‘let-
down system’’ (part of the reactor coolant
purification system) closed unexpectedly and
another valve in the ‘‘safety injection system”’
(part of the emergency core cooling system) was
found to be open, though it is normally closed.
Investigation of the condition revealed that the
penetration module associated with controls for
these valves showed low insulation resistance
between several wire conductors—including
those which govern these valves.

On October 14, 1977, a valve in the reactor
coolant sample system failed to shut on electrical
command; investigation showed that the wires in
the penetration module associated with that
valve were shorted together, the result of low in-
sulation resistance.

On November 19, 1977, short circuiting of the
wires in the *‘indicating and alarm”’ circuits for

a reactor coolant pump caused false alarm
signals in the control room of the plant, due
again to low insulation resistance in a penetra-
tion module.

None of these events brought about an unsafe
condition in the plant, but the potential for an
unsafe condition existed because the safety-
related equipment depends on wiring that func-
tions properly and reliably.

The deterioration of the insulation in the
penetration modules was originally thought to be
caused by moisture seeping through cracks in the
epoxy seals, but evidence from the lab tests
showed that the failures were caused by heat at
the connection splices within the modules. This
heat, in turn, was caused by an intrusion of
epoxy into spaces in the connection splices which
were not insulated during the manufacturing
process. The carbon deposits which resulted
from the heating process created a conductive
path and a short circuit between adjacent wires
in the modules.

After each incident involving a maifunction in
the penetration module, the conductor wires af-
fected were replaced by others with acceptable
insulation resistance. A test program was ini-
tiated to check on selected wires and other com-
ponents periodically, and the modules were
repressurized with nitrogen, producing some in-
crease in insulation resistance. Following the last
mentioned event, however, the plant was shut
down (November 20, 1977) and the refueling
outage scheduled for two weeks later was moved
up to that date. During the outage the licensee
replaced all 20 of the low voltage control power
penetration modules with modules of a different
design and undertook comprehensive testing of
other penetration modules in use at the plant.

NRC staff had met with the licensee on
November 7 to discuss all implications of the
events at Millstone Unit 2. Subsequently the
licensee agreed to the following: (1) penetrations
at the plant would be continuously pressurized
with nitrogen; (2) special surveillance of the
modules would be performed; and (3) the plant
would be shut down if any further degradation
in the conductor wires was identified or any
recurrence of insulation failure was experienced.
It was because of that last provision that the
plant was shut down on November 20.

Prior to permitting resumption of operations
at the Milistone plant, the NRC reviewed and



approved the design of the replacement penetra-
tion modules, as well as the results of tests con-
ducted on the remaining modules. The replace-

ment ‘‘feedthrough’’ modules were found to be
environmentally qualified in accord with the appro-
priate IEEE standards, and the remaining modules
were found to be suitable for continued service.

As a result of this abnormal occurrence, an
NRC bulletin was issued on November 12, 1977:
‘“Potential Problems with Containment Elec-
trical Penetration Assemblies.”’ The bulletin
went to all licensees for operating reactors, re-
questing that they examine their installed
penetrations and determine if the potential for
failure such as occurred at Millstone existed,
what methods were to be employed to detect
possible degradation, and what corrective action
was to be taken, if any.

Information submitted in response to this
bulletin was studied closely by NRC staff, which
concluded that reasonable assurance was present
that penetration assemblies in use at operating
reactor facilities were capable of performing
their design function in a LOCA environment.
The qualification of penetrations in service was
established by documented test results, while the
assemblies that failed at Millstone Unit 2 were
determined to be of a unique design (and were,
as noted, replaced).

The generic problems associated with qualify-
ing electrical components in safety-related
systems continue to be of concern. (See ‘‘Quali-
fying Electrical Equipment,’’ above.)

Worn Control Rod Guide Tubes

This generic problem first came to light on
December 13, 1977, when holes were found in
several control rod guide tubes at Millstone Unit
2, which was shut down at the time for refuel-
ing. Similar indications of tube wear in fuel
assemblies were later discovered at other
facilities designed by Combustion Engineering,
Inc. (CE), viz., Calvert Cliffs Unit 1, St. Lucie
Unit 1, and the Maine Yankee Atomic Power
Plant. Wear was also suspected at Calvert Cliffs
Unit 2 and an inspection was scheduled at the
refueling outage. No significant wear was found
in the CE-designed Fort Calhoun Station Unit 1.

The reason for the unexpected wear in the
control rod guide tubes is believed to be flow-
induced vibration of the control rods against the
tubes. These tubes serve a dual function as both
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structural members of the fuel assemblies and
guide channels for movement of the control
rods. Structural integrity of the tubes is essential
under both normal and accident conditions to
ensure that the reactor can be shut down and the
reactor core maintained in a safe condition. The
wear discovered at these plants occurs at the top
of the guide tubes where the tips of the control
rods are much of the time (in the fully withdrawn
position), which supports the hypothesis that
vibration of the tips is causing excessive wear.
The safety function of the guide tubes has not
been impaired as yet by this phenomenon, but it
is obviously important to minimize the possibil-
ity of any impairment.

The fuel assemblies removed from the
facilities have been subjected to extensive ex-
amination by CE and careful measurement of
the amount of wear-induced erosion taking place
in the tube wall was made. This analysis has
provided the basis for concluding that continued
operation at the affected plants is safe.
Modifications to the fuel assemblies at Millstone
Unit 2, St. Lucie Unit 1, and Calvert Cliffs Unit
1 included the installation of stainless steel
sleeves in both worn and unworn guide tubes.
The reinforcement provided by the sleeves is in-
tended only as an interim remedy.

The NRC reviewed and approved the actions
taken by affected licensees to assure the safety
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of continuing to operate the reactors. In par-
ticular, the NRC found that a 3-inch partial in-
sertion of the control rods (‘‘unsleeved’’ tubes)
was an acceptable interim precaution, as was the
use of steel sleeves. The partial insertion stops
the wear at the portion of the tube correspond-
ing with a fully withdrawn position and gives
greater stiffness and resistance to vibration at
that point. It was also determined that the
sleeves do not hinder control rod operation nor
significantly change core temperature or flow
rates. NRC is requiring all affected licensees to
conduct guide tube inspections during scheduled
refueling outages and will continue to study the
results of these inspections and take further ac-
tion as necessary. Other reactor designs appear
to be less susceptible to this kind of wear, prob-
ably because the control rods are supported dif-
ferently. Nonetheless, the NRC is gathering in-
formation about other designs and actively ex-
ploring the generic implications of the problem.

Two Technicians Overexposed

On April 6, 1978, NRC received word from
the Portland General Electric Company that two
radiation protection personnel at the Trojan
Nuclear Plant in Columbia County, Ore., had
accidentally been exposed to radiation in excess
of regulatory limits. The accident occurred on
April 5, during refueling activities which had
begun on April 1. The refueling procedure in-
volves the removal of spent fuel elements by
remote control from the reactor vessel. The
elements are kept under water and moved to a
“‘refueling cavity,”” a pool within the contain-
ment building. Later they are transferred
through the containment wall into the spent fuel
storage pool located in another building. The
conduit through which the elements pass from
the containment to the adjacent building is call-
ed the fuel transfer tube.

On April 1, personnel of the quality assurance
(QA) staff notified the radiation protection staff
that higher-than-expected readings had been ob-
tained with pocket dosimeters on a 45-foot
elevation of the containment building in the
general area of the fuel transfer tube. The QA
personnel were aware that the fuel transfer tube
passes through a compartment at that elevation
and is unshielded in that segment. The radiation

protection personnel, however, were not aware
of that fact.

On April 5, as part of continuing efforts to
locate the source of the unexpected radiation,
three radiation protection technicians entered the
shielded area near the fuel transfer tube’s
‘seismic bellows’’ compartment, and two of
them climbed up into the compartment. The
technicians believed that the tube which passed
through the space was a ventilation duct, and
they thought the fuel transfer tube was encased
in concrete beyond the far wall of the compart-
ment they occupied. The closed tube, about two
feet in diameter, which passed through the com-
partment was the fuel transfer tube. The techni-
cians had scheduled their presence in the com-
partment to coincide with the transfer of a spent
fuel element through the fuel transfer tube. They
expected radiation levels to run about 200
milliroentgens per hour.

At about 3:30 p.m., the technicians observed
their survey instrument go to full scale on the
two-roentgens-per-hour scale. The one holding
the instrument leaned over the transfer tube to
bring the detector closer to the far wall. When
the instrument was switched to the 50-roentgens-
per-hour scale, the reading dropped off to zero
(it was later learned that there was a malfunc-
tion in the instrument and it did not operate on
the 50- or 100-roentgen scales). It required about
22 seconds for the spent fuel element to pass
through the unshielded stretch of tube in the
seismic bellows compartment.

On leaving the compartment, the two techni-
cians found that their 200-milliroentgen and
1-roentgen pocket ionization chamber dosimeters
were completely discharged to an off-scale
reading. The third technician’s dosimeter showed
an exposure of 165 milliroentgens. The thermo-
luminescent detectors (TLDs) of the first two
technicians were immediately sent to the vendor
for processing.

On April 6, the TLD results came back, in-
dicating that the technician nearest the fuel
transfer tube had received a whole body dose of
12.9 rems and his companion a dose of 17.1
rems (the TLD of the first technician may have
been shielded from the source of radiation by
his body). The licensee later performed a special
study to try to ascertain the actual doses to the
technicians and concluded that the first techni-
cian had received a dose of 27.3 rems, the se-
cond a dose of 17.1 rems, and the third a dose



7
77

7
%%

, N
ST AN b
CONTAINMENT - L
" G
i linbatintild

EXPOSURE
LOCATION

e i bl I ¢

FUEL

L TRANSFER
TUBE

SPENT FUEL
STORAGE POOL

TROJAN — 45’ ELEVATION

VIEW OF FUEL TRANSFER TUBE
COMPARTMENT — SHOWN WITH
CONTAINMENT REMOVED SHOWING
INDIVIDUALS A", "B" & “C"

Two technicians were exposed to excessive radiation as
they worked in the fuel transfer tube compartment at the
Trojan nuclear power plant. They were not aware that
the tube passing through the compartment was an un-
shielded tube being used to transfer highly radioactive
spent fuel through the containment building wall to the
fuel storage pool.

that was not excessive. Blood tests on the three
turned out negative. The two overexposed in-
dividuals were removed from work for the re-
mainder of the calendar quarter.

The principal causes of the incident were iden-
tified as: structural design which failed to pro-
vide for access control and suitable shielding for
the protection of plant personnel; a failure of
communications between working groups; a
failure on the part of radiation protection per-
sonnel to adequately assess the potential
radiological hazard in the area. The malfunction
of their survey instrument was not considered a
significant contributor to the accident.

The licensee took the following corrective ac-
tions in response to the incident: new training
for radiation protection personnel in selected
plant systems; reorganization of the radiation
protection group and the addition to it of a
supervisor trained in both radiation protection
and plant operation; testing of all radiation
detectors in use at the plant in all ranges; and
distribution of special instructions in the calibra-
tion and use of detection equipment to all
chemistry and radiation protection technicians.

The NRC investigated the incident and
evaluated the licensee’s plans for preventing
recurrence of the event; an NRC bulletin on the
matter was sent to other licensees. Civil penalties
in the amount of $20,500 were imposed in the
case for the licensee’s non-compliance with
regulations.

Crack in Primary System Pipe

An abnormal condition in the primary system
piping at the Duane Arnold Power Plant (Iowa),
a boiling-water-reactor facility, was reported to
the NRC on June 17, 1978, by the licensee, the
Iowa Electric Light and Power Company. A
crack had been found in the piping of the reac-
tor coolant system, specifically in the fitting (a
nickel-steel alloy) which joins the recirculation
pipe to the reactor vessel.

The reactor had been shut down at the plant
on June 17 because of a problem unrelated to
this condition. The licensee decided to use the
opportunity to check out the source of a leak in
the primary coolant system which leakage
monitoring equipment had detected but which
was still within limits allowed by the technical
specifications. The crack was found in the fitting
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on the recirculation pipe during inspection of the
coolant system piping. The recirculation pipe is
10 inches in diameter and carries primary cool-
ant to two jet pumps located inside the reactor
vessel; the pumps in turn circulate the coolant
through the reactor core. The crack was found
to run eight inches long on the outer surface and
about three-fourths around the circumference of
the inner diameter of the nozzle transition piece,
or ‘“‘safe end,’” part of the recirculation line near
an attachment weld. There are seven other such
lines, each leading to two jet pumps, and tests
showed that all seven had indications of poten-
tial cracks or weld irregularities, though none of
them showed penetration through the pipe wall.
The repair procedure was initiated while the
reactor remained shut down and was continuing
at the close of the report period. There was no
threat to the public health and safety from the
leakage. The recirculation line, however, is part
of the primary system ‘‘pressure boundary,’’ one
of several barriers to prevent the release of
radioactive material, and plant operations are
not permitted if this boundary is degraded.

The licensee removed all eight safe ends from
the system and sent the leaking piece to a
metallurgical laboratory for analysis. The NRC
sent a second cracked piece to a different labora-
tory for metallurgical analysis. Both analyses
gave preliminary findings that the cracking
originated at a point where another pipe, called
a thermal sleeve, was welded to the inside of the
safe end, and that the crack then propagated
outward. The preliminary indication is that the
cracks were caused by intergranular stress-
assisted corrosion.

Because of similarities in design and material
composition with the Duane Arnold system, the
safe ends at the Brunswick Units 1 and 2 facil-
ities (North Carolina) were examined by non-
destructive techniques. Indication of a potential
crack or weld irregularity was found in Unit 1.

The Iowa licensee obtained safe ends of a dif-
ferent design which is intended to minimize high
stress points, and also developed an extensive
training program to qualify welding personnel
and certify welding practices and equipment.
The significance of these events at the affected
plants and for other BWR facilities is being pur-
sued by NRC and the licensees.

(See discussion under ‘‘Action on Technical
Problems,”” in Chapter 2.)

FUEL CYCLE FACILITY EVENTS

The NRC has reviewed events reported by
these licensees during fiscal year 1978 and deter-
mined that none of the events was an abnormal
occurrence.

OTHER NRC LICENSEE REPORTS
Overexposure at Irradiation Facility

On September 23, 1977, NRC received notice
from its licensee, Radiation Technology, Inc., of
an accidental overexposure to an employee at its
““in-air irradiation’’ facility, a plant engaged in
the radiation sterilization of various materials.
During the week of September 19, the licensee
had been modifying the conveyor system at the
plant. On September 23, while material was ‘‘set
up’’ in the facility, an operator entered the area,
circumventing both a safety lock on the cell en-
trance and 2 lock to prevent withdrawal of the
radiation source. The safety devices could be cir-
cumvented because a temporary entrance had
been.created for use during modification of the
facility. The operator raised the 500,000-curie
cobalt-60 array from the storage pool to begin
irradiation of the material. That action happen-
ed to coincide with a scheduled shift change at
12:30 a.m., and a worker just arriving at that
time was not warned that the array was in the
exposed position. This worker entered the facili-
ty through the open door to adjust the position
of the material to be irradiated and began to
move the material about. After a few seconds he
realized that the array was exposed and im-
mediately left the area. It was estimated that he
had spent 10 to 20 seconds in the radiation zone.
From reenactment of the incident and the work-
er’s film badge it was estimated that he had re-
ceived a whole body dose of about 220 rems in
the time he was exposed to the source.

The direct cause of the mishap was the deci-
sion by plant management to permit the source
to be raised while the safety devices were in-
operative. The initial negligence was compound-
ed by the worker’s failure to take a radiation
survey of the area he was entering, his failure to
follow procedures controlling access to a high radi-
ation area, and management’s failure to give
thorough training in procedures to the employees.
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An employee, entering the facility at (A), mistakenly
assumed the sources in the irradiator pool (B) were in a lock-
ed, safe position, Just coming on shift, he did not know that
a safety lock at the entrance and the lock to prevent with-
drawal of the sources had been bypassed before his arrival.
The worker became exposed {C) to radiation when he pro-
ceeded past the protective shielding of the maze without tak-
ing a radiation survey.

The NRC issued an ‘“‘order suspending
license’’ on September 23 and all operations at
the facility were halted while the NRC in-
vestigated the accident. The licensee convened a
panel of three consultants to review the matter
and evaluate the operation of the facility in
general. In a series of letters to the NRC, the
licensee documented the new procedures it was
adopting, the modifications to the facility, and
management commitment to safety control. The
license was restored on October 14, 1977, and
operations were resumed. The revised pro-
cedures, facility modifications and management
control commitments were incorporated into a
license amendment; NRC inspectors confirmed
that prescribed corrective actions had been taken
and new license conditions were being observed.

Radiographer’s Hand Exposed

This incident occurred at the Neville Island
facility of the Pittsburgh-DesMoines Steel Com-
pany of Pittsburgh, Pa. At about 3 a.m. on
November 12, 1977, a radiographer was engaged
in taking radiographs of metal objects manufac-
tured by the licensee with a 75-curie iridium-192
source. At one point in the operation, the
radiographer neglected to retract the source
before approaching the device to adjust the
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source guide tube in preparation for the next
radiograph. Before adjusting the guide tube, he
placed his radiation survey instrument on top of
the shielded containment without checking it,
and afterward picked it up and returned to the
control crank. When he found the crank in a
position indicating that the source was exposed,
he retracted the source immediately and notified
his supervisor.

From re-enactment of the event it was
estimated that the fingers of the radiographer’s
left hand were in close proximity to the source
for 3 to 5 seconds. That time-frame and ex-
amination of the film badge led to the estimate
that the radiographer had received a whole body
dose of about 0.6 rem and a dose to the fingers
of the left hand of 300-600 rems. The individual
was hospitalized for medical observation and the
licensee retained a medical consultant to monitor
the case. The radiographer suffered no clinical
symptoms and returned to work soon thereafter.

The principal cause of the incident was the
failure of the radiographer to retract the source
back into the shielded position before approaching
it; a contributory cause was his failure to take a
radiation survey of the area he was entering.

The NRC inspected the licensee’s operation
and met with management to discuss the acci-
dent and the latter’s plans for preventing any
repetition of it. The licensee indicated that it
would augment its internal audit program with
audits by qualified persons outside the staff,
that retraining of all personnel engaged in
radiography would be undertaken (and a
thorough study of this incident would be part of
it), and that the trainees’ level of understanding
would be confirmed by written tests and on-the-
job observation. Enforcement action was initiated
by the NRC, including the proposed imposition of
a civil penalty in the amount of $7,000.

AGREEMENT STATE
OCCURRENCES

Under Section 274 of the Atomic Energy Act,
as amended, the NRC is able to consummate
agreements with the States whereby the lat-
ter—called Agreement States—assume regulatory
authority over byproduct, source and special
nuclear materials (in quantities less than that
needed to sustain a chain reaction). While
unplanned events at facilities licensed by Agree-
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ment States have been treated in publications of
the NRC before that time, the Commission
decided in early 1977 that events at such
facilities which meet the criteria for abnormal
occurrences should be included in the NRC
quarterly report on that subject to the Congress.
The following four such occurrences were in-
cluded in reports of fiscal year 1978.

Radioactive Source Disconnected

On October 10, 1977, the Louisiana Nuclear
Energy Division was notified by Riley-Beaird,
Inc., an industrial radiography firm, that a
radiographer in its employ had incurred an
overexposure.

The accident came about in the tollowing
manner. When the shift ended for one of the
firm’s radiographers, he left the site of the ex-
posure device—which contained 34 curies of
cobalt-60—with only the drive cable and con-
trols attached to the device, and not the source
guide tube. When the second radiographer came
on duty, he attempted to crank out the source,
in the belief that the device was ready for use.
Because the guide tube was disconnected, the
source became disconnected from the drive
cable. The radiographer contacted the chief
radiographer who tried to retrieve the source
and, in the effort, inadvertently touched the
source capsule for about 0.2 second. The chief
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radiographer was wearing a direct-reading
dosimeter but no filni or thermoluminescent
dosimeter badge. The direct-reading dosimeter
was found to be discharged beyond the range of
its indicator,

From a re-enactment of the incident it was
calculated that the individual had received a
dose of 6,000 rems to the fingertips and a
whole-body dose of 8 rems. Blistering of the
fingertips was evident about 10 days after the
accident, and the radiographer was placed under
the care of a physician.

The cause of the occurrence was the fact that
the source guide tube was not attached to the
device as it should have been and the fact that
the victim of the overexposure took hold of the
wrong end of the assembly. The licensee has
modified the exposure device so that the source
cannot be moved from the shielded position
unless the source guide tube is attached and has
made commitments to the Louisiana Nuclear
Energy Division that it will not, in the future,
attempt to retrieve a disconnected source, but
will engage experienced consultants to do so.

Willful Violation of Regulations

On May 2, 1978, a routine inspection of
SERICO, Inc., of Mobile, Ala., holder of Ala-
bama Radioactive Material License No, 595, was
begun. Eight days later, a former employee of
the licensee submitted a set of written allegations




to the State concerning possible willful violations
of regulations by the licensee; at that point, the
routine inspection became a formal investigation.

The following violations were confirmed by
the State health authorities:

(1) Inadequate instruction of radiographer’s
assistants in operating and emergency procedures.

(2) Inadequate training and supervision of
radiographers.

(3) Allowing an individual to continue work-
ing in a radiation area after the individual’s expo-
sure to radiation had exceeded the quarterly limit.

(4) Allowing individuals to continue working
with radioactive material or in a radiation area
after their dosimeters had gone off-scale and prior
to receiving the results of film badge processing.

(5) Submission of false reports to the
Alabama Department of Public Health and the
falsification of certain required reports by in-
dividuals in order to conceal information from
the State.

(6) Allowing individuals to work in a radia-
tion area without documenting their qualifica-
tions and training.

(7) Allowing individuals to take oral ex-
aminations without documenting their qualifica-
tions and training.

The hearing officer concluded that the licensee
management knowingly permitted or required
the willful violations of regulations in the man-
ner described, risking unnecessary and possibly
excessive exposure of individuals in the com-
pany, as well as employees of other companies
and the general public. The company’s license
was revoked as of July 7, 1978.

This incident constitutes an example of the
fact that serious deficiencies in management or
procedural controls can be considered an abnor-
mal occurrence.

Offshore Accident—Cause Unknown

On August 15, 1978, the NRC was notified by
the Louisiana Nuclear Energy Division of evi-
dent overexposures incurred by radiographers
and radiographers’ assistants working on a barge
100 miles out in the Gulf of Mexico. The per-
sonnel affected were employees of the Monroe
X-Ray Company and the overexposures took
place between June 20 and July 8, 1978, during
pipeline radiography. One radiographer’s assist-
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ant was hospitalized for indications of serious
overexposure to his hands. The film badge sup-
plier reporting on this individual’s badge
dosimeter estimated that he had received a whole
body dose of 5,450 millirems. It was estimated
from clinical indications that the dose to his
hands ranged from 3,000 to 10,000 rems. The
employee was placed under medical supervision.
Film badge reports on another six employees
showed exposures to whole body doses up to 6.1
rems.

Neither the individual receiving the severe
overexposure nor the other members of the
radiography crew could recall any unusual event
or circumstance that might account for the ex-
cessive dosage. State authorities concluded that
the radiographer’s assistant must have handled
the source tube on the “‘crank-out” radiography
device without retracting the source to the
shielded position.

Investigation was completed and a hearing
process had been initiated by the State at the
close of the report period.

Radiography Cameras Stolen

On August 28, 1978, the Louisiana Nuclear
Energy Division reported the theft of two
radiography devices to the NRC. The devices are
“‘crank-out’’ radiography cameras and they were
taken from the Pittsburgh Testing Laboratory
Storage Vault in Morgan City, La., sometime
between the evening of August 24 and of August
25. The licensee contacted all employees who
might have taken the equipment without filling
out the utilization log before notifying State
authorities of the theft.

The two devices contain 39 curies and 33
curies of iridium-192 respectively. They were, ac-
cording to the licensee, properly locked and
labeled, and the storage vault was locked during
the period in which the theft presumably oc-
curred, Given those facts, and the fact that
nothing else in the vault was disturbed, there is
reason to believe that the person or persons who
took the devices knew what they were looking
for and how to handle it. The possibility remain-
ed, however, that, if the devices got into the
hands of persons unfamiliar with radioactive
sources, accidental overexposures could happen.

The State has determined that the licensee did
not contribute by neglect or lack of security to
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the theft of the devices, and thus, at the close of
the report period, no specific cause had been
assigned to the occurrence and the matter re-
mained under investigation.

The licensee, besides contacting the State
Nuclear Energy Division and the local police,

issued warnings through the media that the
devices could be dangerous if unlocked and that,
if they are found, local authorities should be
notified at once. Potential purchasers of this
kind of equipment were alerted to the theft, as
were regulatory agencies in adjacent States.



State Programs

During 1978, the NRC continued to expand its cooperative
and working relationships with State and local governments in
radiation control, licensing and siting of nuclear facilities, and
planning appropriate actions in the event of radiological
emergencies. Highlights of the fiscal year included the conclu-
sion of formal agreements with four States regarding water
quality and other matters relating to nuclear licensing actions,
and NRC concurrence in six more State plans for radiological
emergency response. NRC also began to assign liaison officers
to its regional offices in order to establish closer contacts with
the States.

While the NRC’s consultations with the States are wide
ranging, and involve activities of many of its larger program
offices, the principal responsibility for NRC/State interaction
is centered in the Office of State Programs. Several important
areas which received particular attention during the report
period in this chapter are (a) the State Agreements Program,
providing for the relinquishment by NRC and assumption by
the States of regulatory authority over.nuclear materials; (b)
assistance to State and local governments for radiological
emergency response planning; and (c) cooperative activities on
key NRC responsibilities affecting the States, such as siting,
licensing, decommissioning, waste management, and transpor-
tation of radioactive materials.

STATE AGREEMENTS PROGRAM

Section 274 of the Atomic Energy Act of 1954, as amended,
authorizes the Commission to enter into agreements providing
for the assumption by qualified States of regulatory respon-
sibility over byproduct and source material and small quan-
tities of special nuclear material. At the end of 1978, there
were 25 Agreement States which exercised regulatory authority
over some 11,500 nuclear material licenses. The current Agree-
ment States are: Alabama, Arizona, Arkansas, California,
Colorado, Florida, Georgia, Idaho, Kansas, Kentucky, Loui-
siana, Maryland, Mississippi, Nebraska, Nevada, New Hamp-
shire, New Mexico, New York, North Carolina, North
Dakota, Oregon, South Carolina, Tennessee, Texas and
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An NRC reviewer observes as an Agreement State inspec-
tor performs an independent radiation level measurement at
the head of a teletherapy unit during inspection of a State
licensee’s facility.

Washington. No State has entered the NRC’s
Agreement Program since 1974; however, recent
indications of interest have been received from
Rhode Island, Indiana, Michigan and Illinois.

Reviews of State Regulation

The NRC conducts a formal annual review of
the radiation control program of each Agree-
ment State to determine whether it is adequate
to protect the public health and safety and com-
patible with NRC’s regulatory program. These
reviews cover the organization, administration
and staffing of the program; program regula-
tions; licensing and compliance functions; and
field evaluations of State inspectors. During
fiscal year 1978, the NRC conducted 29 program
reviews and one followup review. NRC staff
also visited three State-licensed uranium mills
during the year.

Adequacy and Compatibility Findings. During
calendar year 1977, the NRC found that 24 of
the 25 Agreement State radiation control pro-
grams were adequate to protect public health
and safety. A determination of adequacy for the

State of Washington was deferred on the basis
of results of the annual review meeting with the
State which was held October 31 to November 4,
1977. The review disclosed various program defi-
ciencies, mostly attributable to a shortage of
professional staff. Subsequently, the staff con-
ferred with State officials concerning actions
necessary to correct the deficiencies. A followup
review, conducted March 28-31, 1978, determin-
ed that Washington’s program was adequate to
protect the public health and safety.

With respect to the criterion of compatibility
of Agreement State programs with NRC’s
regulatory program, the NRC determined that
20 of the 25 States had compatible programs in
calendar year 1977. Those with programs con-
sidered not fully compatible, in addition to the
State of Washington, were Nebraska, New Mex-
ico, Nevada and New York. Affirmative fin-
dings of compatibility for these four States were
deferred because they had not adopted regula-
tions equivalent to those of the NRC dealing
with requirements for notices, instructions, and
reports by licensees to workers (10 CFR Part
19).

The Department of Labor exempts State
licensees from its regulation under the Occupa-
tional Health and Safety Act when the NRC cer-
tifies that the radiation control program of the
State concerned is adequate to protect the public
health and safety, and is compatible with NRC’s
program.

NRC Technical Assistance

The NRC provides a variety of technical
assistance to the Agreement States, including
evaluation of major licensing actions, review of
amendments to State regulations, guidance in in-
spection and enforcement matters, and evalua-
tion of complex health physics problems. NRC
staff also assists in reviewing and evaluating the
environmental impacts of major licensing ac-
tions. In 1978, for example, NRC assisted Col-
orado in evaluating the environmental impacts
of two uranium mill operations, and is currently
negotiating an agreement with Colorado
whereby NRC will perform certain environmen-
tal analyses on future mill sites in that State.
NRC has offered similar assistance to all other



Agreement States where mills are located and ac-
tive negotiations are being conducted with New
Mexico. (See discussion under ‘‘Assistance to
Agreement States,”” Chapter 3.)

NRC also helps Agreement States in develop-
ing model legislation and regulations, and with
reviews and comments on proposed changes to
State regulations. During fiscal year 1978, NRC
developed suggested State license fee legislation
and provided comments on regulations to 12
States.

Training Offered by NRC

State regulatory employees regularly take ad-
vantage of training provided by NRC to increase
technical and administrative skills. The training,
which is available to employees of both Agree-
ment and non-Agreement States, is provided at
no cost to the States.

Eight training courses were presented last
year: Safety Aspects of Industrial Radiography
(twice), at Louisiana State University; Health
Physics and Radiation Protection, at Oak Ridge
Associated Universities; Medical Use of Ra-
dionuclides, at Baylor College of Medicine;
Calibration of Teletherapy Machines (twice), at
M.D. Anderson Hospital; Inspection Pro-
cedures, at NRC Region III Office; and Orienta-
tion in Regulatory Practices and Procedures, at
NRC Headquarters. In all, 117 State employees
received 282 student-weeks of training.

State students learn the operation
of a radiography camera using a
demonstration camera. This
radiography course at the Nuclear
Science Center, Louisiana State
University, is sponsored by NRC’s
Office of State Programs.
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Annual Meeting

Radiation control program directors in the
Agreement States participate in annual meetings
at NRC Headquarters for discussions of a wide
variety of issues. Topics discussed at the October
1977 meeting included the Clean Air Act
Amendments of 1977, medical licensees, regula-
tion of waste management, regulation of
uranium mills, inspection and enforcement,
equal employment opportunity, emergency plan-
ning and response, license fees, abnormal occur-
rence reports, and transportation. The meeting
produced recommendations by State represen-
tatives to the NRC about training programs, in-
spection of generally licensed devices,
NRC/Agreement State compatibility, funding of
Agreement State programs, NRC medical licens-
ing, and decommissioning of previously licensed
facilities.

EMERGENCY RESPONSE
PLANNING

The responsibilities of Federal agencies for
assisting State and local governments in develop-
ing plans for responding to radiological
emergencies are outlined in a Federal Register
notice of December 24, 1975, promulgated by
the Federal Preparedness Agency (FPA) of the
General Services Administration. The notice, en-
titled ‘‘Radiological Incident Emergency
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Response Planning; Fixed Facilities and
Transportation,’’ gives the ‘‘lead agency’’ role
to NRC, while assigning specific support respon-
sibilities to the Environmental Protection
Agency (EPA); the Department of Energy
(DOE); the Department of Transportation
(DOT); the Department of Health, Education
and Welfare (HEW); the Defense Civil
Preparedness Agency (DCPA); and the Federal
Disaster Assistance Administration (FDAA) of
the Department of Housing and Urban Develop-
ment. The entire effort is monitored by the
FPA.

In carrying out its role, NRC has prepared
and issued planning guidance, developed and
conducted training courses, and provided field
assistance to State and local governments to
develop and test radiological emergency response
plans. NRC also reviews and evaluates these
plans, and determines the instrumentation re-
quirements for measuring the offsite conse-
quences of radiological incidents.

Planning Guidance to States

NRC has been working with the EPA to
determine the types of accidents for which
radiological emergency plans should be
developed by State and local governments. A
draft report on this subject (NUREG-0396) was
prepared by an interagency task force and
reviewed by several Federal agencies and by a

NRC Chairman Joseph M.
Hendrie addresses the annual
meeting of Agreement State represen-
tatives in October 1977 at NRC
headquarters in Bethesda, Md.
Radiation control program managers
in the Agreement States discussed
regulatory matters of mutual interest
with NRC officials and staff.

committee of four representatives each from the
Conference of (State) Radiation Control Pro-
gram Directors (CRCPD), the U.S. Civil
Defense Council and the National Association of
State Directors for Disaster Preparedness. This
inter-organization group, under the aegis of the
CRCPD, gives these national organizations a
common forum where they can review and com-
ment on Federal policies on radiological
emergency planning which affect State and local
governments.

The task force concluded there was no specific
accident sequence that could be used for
emergency planning because each accident could
have different consequences, both in nature and
degree. Instead, the task force developed recom-
mendations in an alternative form which would
provide State and local governments with a basis
on which to formulate emergency plans. The
planning basis selected was a set of possible out-
comes from a variety of accident scenarios. The
distance, time characteristics, and release
characteristics specified require response
planning which involves at least a nucleus of
necessary State and local emergency response
organizations. The selection of the parameters
involved an element of judgment supported by
accident consequence and probability considera-
tions.

The fundamental recommendations in the
Task Force Report is that Emergency Planning
Zones be established around each nuclear power
plant for purposes of emergency planning. The
zone would be 10 miles for the so-called plume



exposure pathway and 50 miles for the ingestion
exposure (milk and foodstuff) pathway. The
Commission was briefed on the recommenda-
tions in the Task Force Report and has author-
ized its issuance for public comment.

Under a contract with DOE, the Sandia
Laboratories are developing for NRC a set of
accident scenarios which describe possible ac-
cidents at fixed nuclear facilities and project
their likely consequences. The scenarios chosen
range from relatively small accidents involving
liquid releases to large ones involving a core
meltdown. NRC plans to distribute “‘scripts’’
based on these scenarios to State and local
government emergency planning organizations,
giving them a basis against which to test their
emergency plans.

Three of the Federal agencies involved in the
interagency effort (NRC, DOT, EPA) agreed
upon a plan to furnish more guidance to State
and local governments regarding transportation
accidents involving radioactive materials.
Scenarios describing the nature and conse-
quences of possible accidents are now being
developed. They, too, will be translated into
“‘scripts’’ and distributed for use in testing
emergency plans.

Training Program for States

Several years ago, in cooperation with the
States and other Federal agencies, NRC iden-
tified a number of areas where training was
needed for State and local government personnel
involved in radiological emergency planning and
preparedness. Three courses are now being of-
fered. Courses dealing with radioactive materials
in transit are being developed by DOT, and
courses in the medical area are under considera-
tion. These courses are offered free of charge to
qualified State and local government personnel.

The courses currently available are:

(1) Radiological Emergency Response Opera-
tions: This course is now conducted
routinely at DOE’s Nevada Test Site. It is
designed for personnel who are, or will
be, assigned to a State or local
radiological emergency response team. In
ten sessions conducted during fiscal year
1978, 200 State or local government
employees received training.
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(2) Handling Radioactive Material in
Transportation Accidents: The Depart-
ment of Transportation has developed a
20-hour course for first-at-the-scene
emergency response personnel. It is
general in nature and helps students
recognize hazardous materials situations.
DOT and NRC are sponsoring develop-
ment of an 8-hour supplement to cover
radioactive materials in transportation ac-
cidents. The course supplement is
scheduled for completion in fiscal year
1979.

(3) Radiological Emergency Response Coor-
dination: This course is designed to help
the State coordinator make decisions on
what protective actions to take in the
event of an accidental release of radioac-
tive material to the environment from a
nuclear facility. It is divided into two
parts: one for the plume exposure
pathway, and the other for the ingestion
exposure pathway. Part 1, which is ap-
proXimately five days long, was presented
five times in fiscal year 1977 and once in
fiscal year 1978. Part 2 will be made
available when protective action guides
for food and animal feeds are completed
by the Food and Drug Administration
during fiscal year 1979.

(4) Radiological Emergency Response
Planning: This was the original course
developed to provide training needed to
develop State and local radiological
emergency response plans. It was
presented 11 times in 1975-1976 for 366
State officials and then held in reserve
until a specific need was apparent. The
course was presented once in fiscal year
1978 to emergency planning officials of
New York State at their request.

Field Assistance Program

NRC continues to lead and to coordinate
Federal interagency field reviews and critiques of
State radiological emergency response plans and -
exercises to test these plans. During fiscal year
1978, the regional advisory committees made 18
field reviews and assistance visits and critiqued
six radiological emergency response exercises.



These photos were taken at the Nevada Test Site during an NRC-sponsored training course for State and local
government personnel who might be involved in responding to a radiological emergency. Above left, students don
self-contained breathing apparatus during an exercise designed to teach them the limitations of activities when
wearing such gear. Above right, a student is dressed in full anti-contamination clothing prior to an exercise involy-
ing the rescue of casualties during a simulated reactor accident. Below left, students learn monitoring techniques at
the gamma isodose facility.

Concurrence in State Plans

As lead agency, NRC is charged with review-
ing and concurring in State and local govern-
ment radiological emergency response plans. A
checklist (NUREG-75/111) first published by
NRC in 1974 gives basic guidance for develop-
ment of these plans, and a 1977 supplement lists
70 planning elements which each plan must con-
tain, at a minimum, before the NRC will concur
in it. The list of essential elements is revised
from year to year.

Six State plans received NRC concurrence
(Delaware, South Carolina, Connecticut,
Florida, Kansas, and California) during fiscal
year 1978, bringing to eight the number of State
plans so approved. (NRC concurred in the plans

of Washington and New Jersey during fiscal
year 1977.) Plans of about six other States will
probably reach the NRC concurrence stage in
1979. In response to suggestions from State and
local government offices, NRC recently changed
its procedure to require the conduct of a suc-
cessful test of each State plan as a condition for
NRC concurrence.

OTHER LIAISON AND
COOPERATIVE ACTIVITIES

Further clarification of the issues that con-
front the States and the Federal Government
concerning siting issues was provided in a report
by the National Governors’ Association. The



report, contracted by the NRC’s Office of State
Programs, was entitled ‘‘State Perspectives on
Energy Facility Siting”” (NUREG-0198, March
1978). It concludes that careful delineation of
responsibilities between the Federal and State
governments can be achieved and that direct,
persistent actions can assist in bringing about a
siting process more acceptable to all legitimate
interests with less susceptibility to costly delay.
It concluded further that clear procedures, in-
creased planning competence, added trust in the
capacity of States to participate, and improved
management systems can combine to serve the
public interest better and to produce en-
vironmentally sound sites.

Need for Power Study

NRC contracted with the Center for Natural
Areas for a study of the factors entering into
States’ decisions on the need for the electricity
to be provided by proposed power plants. The
States chosen for review were the 38 with
nuclear power stations in operation, under con-
struction, or in the planning stage as of October
1977, and six additional States with siting laws
pertaining to fossil-fueled power stations. The
study tried to identify the factors considered and
processes used by the States in determining the
need for power. It also included summaries of
the process by which States issue certificates for
new power stations, and a discussion of how
costs of construction and operation were treated
for rate-making purposes.

The study, entitled ‘“Need for Power: Deter-
minants in the State Decisionmaking Processes’’
(NUREG/CR-0022, March 1978), concluded
that there is a wide disparity in the criteria used
by the States in deciding on the need for power.
This conclusion points up the importance of
agreement on more comprehensive and uniform
criteria and methodologies as a tool in effective
nuclear licensing and regional energy planning.

Transportation Surveillance

Between 1973 and 1976, the Atomic Energy
Commission (predecessor of the NRC), DOT,
nine States and New York City engaged in a
joint pilot program to study certain of the health
and safety aspects of the transportation of
radioactive material through major air carrier
and freight forwarder terminals. In particular,
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the study covered the shipping procedures, ship-
ping modes, and the resulting radiation exposure
to workers handling radioactive material
shipments. The study was conducted over three-
month periods in New York City and Illinois,
Louisiana, Minnesota, Missouri, New Jersey,
upstate New York, Oregon, South Carolina and
Texas.

In fiscal year 1978, the Los Alamos Scientific
Laboratory, under contract to NRC, completed
a review of the 10 surveys conducted and issued
a study, ‘““Summary Report of the State
Surveillance Program on the Transportation of
Radioactive Materials”’ (NUREG-0393). The
main findings were that, in general, the
transportation of radioactive material does not
present a significant health or safety hazard to
cargo handlers or members of the public, but
that there is a need for continued surveillance.

As a follow-on to the pilot program,
agreements for one- to three-year expanded in-
spection programs were entered into with the
radiological health bureaus of Pennsylvania,
South Carolina, Illinois, Georgia, Michigan and
Kentucky. Pennsylvania and South Carolina
completed the first year of their programs in
fiscal year 1978, and their findings were publish-
ed as NRC documents, NUREG/CR-0286 and
-0266. Illinois and Georgia also completed their
first-year surveillance studies, and the results will
be published early in fiscal year 1979. As in the
pilot program, there were no findings of signifi-
cant hazard to the health and safety of transpor-
tation workers or the general public.

Work with State Program Directors

The NRC continued its financial and technical
assistance to the Conference of Radiation Con-
trol Program Directors, an organization com-
prised of the directors of radiation control pro-
grams in the 50 states, certain territories, and
large municipal areas. The Conference serves as
a forum for the exchange of radiation health
and safety information and ideas between States
and Federal agencies, as well as among the
States themselves, to ensure that medical pa-
tients, radiation workers, consumers, and the
general public receive the lowest possible radia-
tion exposure consistent with the benefit derived.

The primary work of the Conference is carried
on through 18 task forces which evaluate,
discuss and recommend specific action to resolve
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identified problems. The NRC has assigned
technical personnel to assist the task forces.

The Conference held its Tenth Annual
Meeting from April 30 to May 5, 1978, in Har-
risburg, Pennsylvania. Some 300 representatives
of local, State and Federal radiation control
agencies, professional organizations, industry
and others with an interest in radiation protec-
tion attended. NRC personnel presented papers
on radioactive waste management, transporta-
tion of radioactive materials, decommissioning
of nuclear facilities, and radiological emergency
response preparedness.

Regional Workshops

NRC recognizes that the States can have a
significant interest in and can make substantial
contribution to the development of policy and
regulations. A workshop was held in November
1977 to discuss issues dealing with Federal and
State regulation of uranium mills. Also, in
September 1978, three regional workshops were
held to solicit State comment on NRC’s propos-
ed plan for reevaluation of its decommissioning
policy. More than 150 State officials from 44
States and Puerto Rico participated in the
workshop.

National/State Organizations

Throughout 1978, NRC engaged in
cooperative efforts with regional bodies such as
the Western Interstate Energy Board and the
Southern States Energy Board, and with na-
tional state organizations such as the National
Governors’ Association, National Conference of
State Legislatures and National Association of
Regulatory Utility Commissioners. NRC staff
also met with State legislators several times dur-
ing the year to discuss NRC’s programs on
radioactive waste management and the decom-

missioning of nuclear facilities.
An increasing amount of legislation dealing

with nuclear power was active in State
legislatures during the 1977-78 legislative year.
For example, there were 41 bills dealing with
high-level radioactive waste, 18 tying nuclear
power plant siting to solution of the waste pro-
blem, and 30 dealing with transportation. NRC
continued to provide comments on proposed
legislation when requested and in several in-

stances presented testimony before legislative
committees.

Intergovernmental Personnel
Assignments

It is the policy of NRC to permit and en-
courage temporary personnel assignments to or
from State and local governments to enhance
Federal, State and local cooperation. These
assignments are made in accordance with the In-
tergovernmental Personnel Act of 1970.

During 1978, NRC employees were assigned to
Arizona, Georgia, New Mexico and Oregon for
periods up to two years, and a staff member of
the Michigan Public Service Commission was
assigned to the NRC. There will no doubt be ad-
ditional activity under this Act in the months
ahead.

Coordination Pacts with States

In January 1976, NRC and EPA entered into
a Second Memorandum of Understanding re-
garding implementation of certain of their
respective responsibilities under the Federal
Water Pollution Control Act (FWPCA).

NRC has adopted the policy which encourages
agreements with States to whom EPA has
delegated the National Pollutant Discharge
Elimination System (NPDES) under section 402
of the Federal Water Pollution Control Act
Amendments of 1972 (FWPCA). Although there
is considerable diversity in the individual
agreements, they generally embody the following
principles of the Second NRC/EPA Memoran-
dum:

® The State and NRC will work together to
identify and consolidate the environmental
information needed by the State for the is-
suance of NPDES permits.

* The State will exercise its best efforts to
issue NPDES permits prior to the planned
date of issuance by NRC of the final en-
vironmental statement for the early site ap-
proval, construction permit or operating
license for each nuclear power plant. The
State will work closely with NRC to assure
that water quality certifications under Sec-
tion 401 of the FWPCA are issued in ad-
vance of NRC’s final environmental impact
statement.



* NRC and the State will consider the
feasibility of holding joint or concurrent
hearings on the State’s NPDES permits and
NRC’s construction permits for nuclear
power plants.

® The State and NRC will explore means, in-
cluding NRC technical assistance to the
State, for joint or cooperation preparation
of parts of environmental impact statements
for nuclear power plants.

* The State and NRC will maintain close con-

tact on water quality matters throughout the

entire environmental review process.

During fiscal year 1978, NRC entered into
agreements with Virginia, New York, South
Carolina and Washington. At year end, discus-
sions expected to lead to further agreements
were underway with several states.

The agreement with Virginia is limited to
nuclear power stations and almost entirely to
water quality matters. The New York agreement,
called a Memorandum of Understanding, also is
limited to nuclear operating facilities, but an-
ticipates subagreements under which the State
would prepare for NRC certain portions of en-
vironmental impact statements in areas of con-
current jurisdiction. Subagreements regarding
water quality and need-for-facility are now being
developed. The South Carolina agreement, while
limited to water quality matters, applies not only
to nuclear power plants but also to certain other
facilities subject to regulation by NRC. The
Washington agreement applies to all nuclear
facilities subject to licensing by NRC or cer-

Governor Dixy Lee Ray and Lee
V. Gossick, NRC’s Executive Direc-
tor for Operations, sign an NRC-
State of Washington Memorandum
of Agreement at Olympia, Wash., on
September 6, 1978.
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tification by the State; and contemplates specific
subagreements in several areas.

It is NRC’s view—one that is increasingly
shared by the States—that agreements between
NRC and EPA-permitting States have con-
siderable merit in avoiding costly duplication,
assuring timely action on section 402 permits
and section 401 certifications, and providing
maximum use of limited technical staff
resources.

State Liaison Officers’ Program

The Governors of all States except West
Virginia have appointed liaison officers as an of-
ficial communication channel with NRC. Puerto
Rico also has designated such an officer.

On October 26 and 27, 1977, the State liaison
officers met in Washington ‘with NRC commis-
sioners and senior management to discuss mat-
ters of mutual interest, including waste manage-
ment, decommissioning and licensing. As a
followup to this meeting, regional State liaison
officer meetings will be held to aquaint the
States with NRC regional office operations and
to discuss major issues. A Regional meeting was
held at Argonne National Laboratory (Region
III) in June 1978. Regional meetings will be held
in other NRC regional offices during fiscal year
1979.

In January 1978, NRC placed its own State
liaison officers in the Philadelphia and San
Francisco regional offices. When approved by
the Commission, liaison officers will be assigned
to the other NRC regional offices.







International Activities

During 1978, the NRC’s international activities continued to
intensify under the impetus of international concern over
issues pertaining to health and safety in nuclear activities, in-
cluding reactor exports, and nonproliferation. Enactment of
the Nuclear Nonproliferation Act substantially expanded the
agency’s responsibilities regarding exports.

NRC’s international efforts, coordinated by its Office of In-
ternational Programs, cover a broad range of information ex-
change and cooperation with other countries, administration
of nuclear export and import licensing, and the closely related
area of international nuclear safeguards.

Developments in the sphere of international cooperation on
health and safety matters included:

* Conclusion of bilateral arrangements with the nuclear
authorities of five additional countries, bringing to 17
the number of NRC’s regulatory information exchange
and cooperation arrangements in effect.

¢ Two new agreements on nuclear safety research.

* Participation in U.S. technical support of the Interna-
tional Nuclear Fuel Cycle Evaluation (INFCE) which is
studying ways to minimize nuclear proliferation risks
without jeopardizing energy supplies.

¢ Compietion by the NRC staff of a health and safety
study related to reactor exports, presaging expanded
NRC assistance in this area.

Highlights in NRC’s export/import and international
safeguards efforts included:

* Issuance of consolidated export/import regulations, in-
cluding new requirements and scope mandated by the
Nuclear Nonproliferation Act, Public Law 95-242,
signed into law on March 10, 1978.

® Increased staffing and revised procedures to accom-
modate new export licensing responsibilities mandated by
the Nuclear Nonproliferation Act.

* Work on procedures to expedite actions on minor export
license applications.
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An arrangement between the U.S. Nuclear Regulatory Commission and the Belgian Government for exchange of
technical information in regulatory matters and for cooperation in safety research and in standards development
was signed in Washington on June 6, 1978. From left: Dr. Louis Groven, Scientific Counselor, Embassy of
Belgium; His Excellency Willy Van Cauwenberg, Belgian Ambassador to the U.S.; Dr. Joseph M. Hendrie, NRC
Chairman; Dr. Joseph D. Lafleur, Jr., NRC Office of International Programs; and Richard T. Kennedy, NRC

Commissioner,

e Establishment of an automated data system
for the export licensing program.

* Intensified examination of the international
safeguards and physical security aspects of
proposed exports and increased support of
U.S. actions to strengthen International
Atomic Energy Agency (IAEA) safeguards.

e Publication of proposed regulations to im-
plement the U.S./TIAEA Safeguards Agree-
ment, when ratified by the state.

Exchange of Information
Bilateral Arrangements

During the 12 months covered by this report,
NRC entered into regulatory information ex-
change and cooperation arrangements with five
additional countries: The Netherlands, the
Republic of China, Israel, Belgium, and Greece,
bringing to 17 the number of such arrangements

currently in force. Previous parties to these
bilaterals, which date from 1974, include the
nuclear regulatory authorities of Brazil,
Denmark, France, the Federal Republic of
Germany, Iran, Italy, Japan, Korea, Spain,
Sweden, Switzerland and the United Kingdom.
Negotiations toward similar arrangements con-
tinued with Canada, Egypt, Mexico, the
Philippines, Yugoslavia and the Union of Soviet
Socialist Republics.

Objectives of these agreements are to:

(1) Establish a formal channel of com-
munication with foreign regulatory
organizations to assure prompt and
reciprocal notification of reactor safety
problems that could apply to both U.S.
and foreign nuclear facilities.

(2) Form a network for bilateral cooperation
related to public health and safety,
safeguards, and environmental protection.

(3) Assist in developing an international con-
sensus on regulatory matters and safety
standards and experiments.



(4) Provide assistance in improving health
and safety practices of countries import-
ing U.S. reactors.

Specific provisions of the arrangements call
for the reciprocal exchange of regulatory infor-
mation in the form of technical reports, cor-
respondence, newsletters, meetings, training
courses, and any other means agreed upon. In
some cases, they also provide for future
cooperation in reactor safety research and tem-
porary assignments of personnel to agency head-
quarters and laboratory programs under the
sponsorship of both parties.

Research Agreements

During the reporting period, the NRC ex-
ecuted two agreements in the area of nuclear
safety research. A four-year agreement with the
Netherlands Energy Research Foundation (ECN)
provides for ECN’s participation in the NRC
Loss-of-Fluid Test (ILOFT) program. In return
for an annual payment of $160,000, the agree-
ment grants ECN access to all experimental data
and results of associated analyses and permits its
direct participation in the conduct of LOFT
experiments.

The second agreement is with the French
Commissariat a I’Energie Atomique (CEA) and
the West German Kernforschungszentrum
Karlsruhe GmbH (KfK). It provides for the
exchange of experimental data and technical

Three members of the French
Groupe Permanent, (from left): Jean
Stalz, Jean-Marc Oury, and Pierre
Tanguy observe while two represen-
tatives of the Houston Lighting and
Power Company describe features of
the South Texas Nuclear Project, in
the construction stage. Meetings with
staff experts from this group as well
as from the nuclear regulatory
authority of the Federal Republic of
Germany also were hosted by NRC’s
Advisory Committee on Reactor
Safeguards.
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information for the NRC Annular Core Pulsed
Reactor (ACPR) program and the CEA-KfK
CABRI program, and for participation by each
party in the other parties’ experiments. Both the
ACPR and CABRI programs are related to the
testing of advanced reactor fuels.

Bilateral Technical Exchange Meetings

NRC participates in regular nuclear safety ex-
change meetings with various countries. Usually,
a visit to an operating, research or manufactur-
ing facility is also included.

In November 1977, an NRC delegation of
ACRS and staff members visited Tokyo for
discussions with the Nuclear Safety Bureau and
the Agency for Natural Resources and Energy.
NRC hosted a reciprocal visit by the Japanese in
June 1978 at its offices in Bethesda, Maryland.
A delegation of reactor safety experts from the
Federal Republic of Germany’s (FRG) Ministry
of the Interior and their technical contractor, the
Gesellschaft fur Reaktorsicherheit, visited NRC
in Bethesda in April 1978. Members of the FRG
Reaktorsicherheitskomission (RSK) visited NRC
in November 1978. A team from the French
Groupe Permanent visited NRC for safety
discussions in September 1978. Both the RSK
and the Groupe Permanent are advisory
technical safety groups having functions and
responsibilities similar to those of the ACRS in
the United States.
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FRG-U.S. Zircaloy Cladding Workshop. The
third annual FRG-U.S. Workshop on Zircaloy
Cladding Research was held at the
Kernforschungszentrum Karlsruhe (KfK),
Federal Republic of Germany, in June 1978.
Participants included NRC research and reactor
regulation staff members, German staff from
Project Nuclear Sicherheit (PNS) at KfK and
Kraftwerk Union, and representatives from QOak
Ridge National Laboratory, Battelle Columbus
Laboratories, EG&G, the Electric Power
Research Institute, and the Japan Atomic
Energy Research Institute.

The focus of the meeting was on the com-
parison of data recently obtained in two burst
tests of a 4X4 array of fuel rods at ORNL and
two burst tests of a 3X3 array at KfK under dif-
ferent test conditions and procedures. Recent
results of other fuel rod cladding research pro-
grams of NRC and PNS were summarized in
short presentations.

INTERNATIONAL PROJECTS
IAEA Technical Assistance

Over the past three years, the NRC, in coor-
dination with the IAEA Technical Assistance
Program, has provided safety advice and
assistance to regulatory and safety authorities of
countries embarking on nuclear power
programs.

In July 1978, NRC staff members presented a
training course on ‘‘Pressurized Water Reactor
Fundamentals’’ to the Korean Atomic Energy
Bureau in Seoul, Korea, and a similar course on
“Boiling Water Reactor Fundamentals’’ to the
Chinese Atomic Energy Council in Taipei,
Taiwan.

Over a period of 10 months beginning in May
1978, the NRC staff, on behalf of the IAEA,
arranged various short-term reactor safety mis-
sions in support of the Brazilian National
Nuclear Energy Committee (CNEN) in Rio de
Janeiro. NRC advisors carried out missions in
the areas of operator licensing, review of the
Safety Analysis Report and radiation protection,
preoperational tests, and start-up tests.
Arrangements were also made for three Brazilian
experts to have a two-week tour of duty at
NRC’s Region II office in order to gain
knowledge of the NRC inspection program and

to accompany inspectors during actual inspec-
tions. Four other Brazilian regulatory employees
witnessed operator license examinations at the
D.C. Cook Nuclear Power Facility in Michigan
in October 1978.

Similar assistance was provided to several
other developing countries during the year.

Also during fiscal year 1978, two NRC staff
members were made available for one-year
assignments as IAEA advisors in countries ini-
tiating or strengthening nuclear regulatory pro-
grams. An expert in quality assurance and li-
censing review was assigned to Mexico, and a
health physicist to Korea. An expert in nuclear
safety and licensing is slated to go to Turkey
in 1979.

Spent Fuel Storage Conference. NRC, in
cooperation with the IAEA, hosted a three-day
international meeting on the expansion of
storage facilities for spent nuclear fuel. The
meeting, which was held from February 28 to
March 2, 1978, emphasized the safety aspects of
modifying existing storage pools at power reac-
tor sites to increase their storage capacity.
Representatives from 24 countries participated in
the meeting.

Argonne/IAEA Safety Course. NRC staff
members presented a series of lectures at an
eight-week course on Safety Analysis Review
conducted on behalf of the IAEA by the Center
for Educational Affairs at Argonne National
Laboratory. The course was attended by 31
foreign nationals from 20 countries.

NRC will also participate in future safety-
related courses at Argonne which will cover such
subjects as quality assurance, siting for nuclear
power plants, and safety and reliability in reac-
tor operation.

Cooperation with the OECD

NRC has continued to participate in nuclear
safety activities of the Organization for Eco-
nomic Cooperation and Development (OECD),
an organization of 20 Western European and
other countries, including the U.S. and Japan,
headquartered in Paris. NRC’s work has been in
support of two specialized OECD agencies—the
Nuclear Energy Agency (NEA) and the Interna-
tional Energy Agency (IEA).

NRC senior staff members served on several
standing committees of these agencies, including



Japanese Ambassador and Mrs.
Togo visit the Idaho National
Engineering Laboratory where
several NRC experimental programs
are under way, Shown second from
left is Kazuo Suzuki, First Secretary,
Embassy of Japan, then Mrs. Togo
and the Ambassador. At far right is
James R. Shea, Director of NRC’s
Office of International Programs.

the NEA Committee on the Safety of Nuclear
Installations, the NEA Committee on Radiation
Protection and Public Health, the NEA Waste
Management Committee, and the IEA Working
Group on Nuclear Safety. A new NEA working
group on regulatory inspection, on which NRC
is represented, was established during the year.
In May, a member of NRC’s Office of General
Counsel represented the U.S. at a meeting of the
NEA/OECD Group of Governmental Experts
convened to revise the Paris and Brussels Con-
ventions on Third Party Liability in the Field of
Nuclear Energy.

Foreign Visitors to NRC

The increased pace of NRC international
activities has been accompanied by an increase
in the number of large technical delegations and
individual visitors from foreign countries and
organizations interested in holding in-depth
discussions with the Commission and staff.
During fiscal year 1978, the Office of Interna-
tional Programs scheduled NRC policy and
technical meetings with 413 visitors from 31
countries and 4 international organizations. This
included several week-long discussions with the
foreign administrators of NRC bilateral
regulatory information exchange and coopera-
tion arrangements, as well as with their
designated representatives, for the purpose of
exchanging current operational safety,
safeguards, and environmental protection infor-

147

mation. These foreign visits typically included
extended tours of various U.S. commercial
nuclear facilities, both under construction and in
operation, and of the national laboratories to
observe ongoing NRC safety research programs.

Nuclear Fuel Cycle Evaluations

The NRC participated throughout the year in
support activities associated with both interna-
tional and domestic evaluations of nuclear fuel
cycle systems aimed at reducing proliferation
risks. (Under provisions of Public Law 95-601,
signed by the President in November 1978,
NRC will broaden its efforts in this area. See
Chapter 1.)*

International Program (INFCE). Following
an organizational conference held in Washington
in October 1977, fifty-three countries and four
international organizations are conducting a
two-year evaluation of means to develop and
operate the nuclear fuel cycle in ways that
minimize the risks of nuclear proliferation. The
NRC is participating in U.S. technical support
activities for this program, called the Interna-
tional Nuclear Fuel Cycle Evaluation (INFCE).

NRC staff members with appropriate expertise
are serving in the U.S. support groups on several

*Section 9 of P.L. 95-601 also requires reports to Congress
semiannually through calendar year 1980 and annually
through calendar year 1982 on the status of INFCE and
NASAP. A report on these activities will be submitted to
Congress in mid-1979.



Two visitors from the Swiss Federal Office of Energy and the Swedish State Power Board (second and third
from left) tour the Rancho Seco Nuclear Power Station near Sacramento, California, escorted by Andrew Robart
(far right), NRC State Liaison Officer from NRC Region V.

of the basic INFCE study areas, namely: long-
term fuel, technology and heavy water supply
assurances; reprocessing, plutonium handling
and recycle; fast breeders; spent fuel manage-
ment; waste management and disposal; and ad-
vanced fuel cycle and reactor concepts.

In addition to these working groups, NRC
staff also are participating in generic U.S.
studies of INFCE-related subjects such as
safeguards and proliferation resistance which cut
across all of the basic study areas. The working
groups were in an organizational phase until the
early spring of 1978. Data collection then began
and is expected to be completed in early 1979.
The overall INFCE report will be prepared dur-
ing 1979.

Domestic Assessment (NASAP). In a related
effort, the DOE is conducting the Nonprolifera-
tion Alternative Systems Assessment Program
(NASAP) which is complementary to INFCE

and is providing substantial technical data and
input to INFCE.

During fiscal year 1978, DOE provided to
NRC preliminary descriptions of six basic reac-
tor concepts and about twice as many fuel cycle
variants being studied in NASAP. NRC staff
members reviewed the preliminary reactor
descriptions and identified health and safety, en-
vironmental, safeguards and licensing issues that
needed to be addressed. At year-end, DOE was
preparing preliminary safety and environmental
information documents on fuel cycles and reac-
tors which, among other things, will address the
issues raised by NRC. These documents also will
be reviewed by NRC in early 1979.

The NRC will report to the President and the
Congress on findings of known or suspected
licensing issues and problems associated with
alternative technologies under serious considera-
tion by DOE, including comparative evaluations
of the safety, safeguards, environmental and
licensing aspects.



Reactor Health and Safety Study

The health and safety implications of reactor
exports is an issue that has attracted increasing
attention both in Congress and among various
U.S. and foreign public interest groups. In July
1978, the staff, in response to a Commission re-
quest, published the results of a one-year study
on ‘‘Health and Safety Considerations in NRC
Reactor Export Licensing and Nuclear
Assistance Programs.’”” Recommendations pro-
duced by the study will lead to an expanded
NRC foreign health and safety assistance
program.

The study identified a range of factors related
to health and safety concerns, reviewed the
statutory context of NRC'’s activities and respon-
sibilities regarding foreign health and safety
matters, and examined existing NRC interna-
tional nuclear safety assistance activities. The
analysis then focused on seven alternative
measures that would be available to the NRC if
it determined that it needed to expand its role in
this field. The alternatives were reviewed in light
of such factors as NRC’s legal requirements to
implement a given program, benefits obtained
by the recipient country, foreign policy implica-
tions, estimated costs to the NRC, and im-
plementation difficulties.

The Commission approved the following
measures:

(1) Expand the level of the present NRC
technical assistance program.

(2) Prepare, in conjunction with other
Federal agencies, an action plan for U.S.
strategy to upgrade national health and
safety programs under the auspices of the
IAEA.

(3) Review of foreign information needs for
increased NRC efforts in transmittal of
information on all safety-related
modifications required of U.S. reactors.

(4) Provide assistance to other U.S. agencies
that might be involved in evaluating the
safety of U.S. reactors designated for
export.

IAEA Symposium. NRC was represented at
an international symposium held on March 6-10,
1978, in Vienna, Austria, dealing with the
special problems associated with the export of
nuclear power plants. NRC participants
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presented two papers, ‘“NRC Advice and
Assistance to Nuclear Power Regulatory Pro-
grams of Developing Countries’’ and ‘“The Role
of the USNRC in Power Reactor Exports: Legal
and Procedural Aspects.”

Export/Import Matters

Nuclear Nonproliferation Act of 1978

The Nuclear Nonproliferation Act of 1978
(NNPA), which was signed into law on March
10, addresses U.S. Government activities con-
sidered significant in deterring nuclear prolifera-
tion throughout the world. It provides a detailed
policy framework for discharging the non-
proliferation responsibilities of the NRC and the
Executive Branch in the following areas: (a) en-
suring nuclear export activities are conducted
promptly and are consistent with national
security and the specific NNPA criteria; (b)
strengthening IAEA safeguards; (c) improving
physical protection measures; (d) improving
nuclear fuel assurances to other countries; (e)
renegotiating Agreements for Cooperation; (f)
evaluation of alternative nuclear fuel cycles; and
(g) spent fuel disposition policy.

The specific criteria established by the NNPA
for the export of nuclear commodities may be
summarized as follows:

¢ Application of appropriate IAEA
safeguards.

® No use for explosive purposes.

¢ Application of adequate physical security
measures.

* Retransfers subject to U.S. approval.
* Reprocessing subject to U.S. approval.

* Material or equipment produced through
the use of U.S. technology also subject to
the foregoing export criteria.

In addition, the NNPA provides that, begin-
ning with applications submitted after September
10, 1979, nuclear exports can only be permitted
to countries accepting IAEA safeguards on all
their peaceful nuclear activities.

In licensing a nuclear export, NRC must
determine, among other things, that it will not
be inimical to the common defense and security
and that it meets the applicable criteria of
NNPA. The NNPA significantly expanded
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NRC’s export licensing responsibilities by adding
nuclear facility components, substances and
items of significance for nuclear explosive pur-
poses to the list of commodities (special nuclear
material, source material, byproduct material,
production facilities, and nuclear reactors)
already subject to NRC export licensing re-
quirements.

In addition, the NNPA requires Executive
Branch agencies to consult formally with NRC
concerning nuclear export-related activities under
their purview. These activities include (1)
negotiation of new and revised agreements for
cooperation (State/DOE); (2) nuclear technology
exports (DOE); (3) foreign distribution of
nuclear material (DOE); (4) negotiation of con-
tracts for the supply of nuclear materials and
equipment (including enrichment services) to
foreign recipients (DOE); (5) consideration of re-
quests to retransfer U.S.-supplied nuclear
material and equipment (DOE); (6) considera-
tion of requests to reprocess irradiated
U.S.-supplied nuclear fuel (DOE); (7) other
‘‘subsequent arrangements’’ as defined in section
131 of the Atomic Energy Act of 1954, as
amended; and (8) exports by the Commerce
Department of nuclear-related commodities.

A particularly significant instance of consulta-
tion on proposed exports by the Executive
Branch agencies with NRC took place during the
year on the proposed subsequent arrangements
involving shipping of US-origin spent fuel from
Japan to the United Kingdom and France for

reprocessing (the so-called TEPCO and Kansai
cases). These cases were significant because they
had a direct bearing on the President’s general
policy to defer commercial reprocessing
worldwide during the conduct of INFCE. In the
TEPCO case the justification for approval was
based upon the physical need to remove the
spent fuel from congested storage ponds. In
Kansai, however, the justification was based
upon the existence of reprocessing contracts
entered into before the President’s reprocessing
policy was announced and also upon the com-
mitments of the reactor operator not to store
spent fuel on a long term basis at the reactor
site. On the Kansai case, two Commissioners
had no objections to the transfer, two recom-
mended disapproval, and the fifth abstained. On
the TEPCO case, four Commissioners indicated
no objections to the transfer, and the fifth was
not available for the vote. Both cases were even-
tually approved by the President. Congress also
held public hearings on the matter.

To facilitate rapid interagency consultation on
nuclear export activities, the interagency
Subgroup on Nuclear Export Coordination
(SNEC) was given responsibility to consider
initially many significant or controversial nuclear
export matters and for facilitating appropriate
actions to achieve interagency agreement. NRC
is a member of SNEC, but participates only in
an observer capacity when the Executive Branch
is formulating its position on individual export
license applications filed with the NRC. Further

Soviet team delegation, escorted by
NRC staff, visits construction site of
the Limerick Generating Station
(Philadelphia Electric Company
facility) near Pottstown, Pa. During
fiscal year 1978, a U.S. team con-
sisting of several members of the
NRC staff toured a number of
nuclear facilities in the U.S.S.R.



interagency coordination procedures are spelled
out in the ‘‘Procedures Established Pursuant to
the Nuclear Nonproliferation Act of 1978,”
which was published in the Federal Register on
June 9, 1978.

NRC Export/Import Regulations

On May 19, 1978, the NRC issued revised
export/import regulations (10 CFR Part 110)
which incorporate the pertinent export licensing
criteria and requirements of the Nuclear Non-
proliferation Act. NRC is currently reviewing
several additional proposals from the public for
improving the licensing procedures.

Source Material Exports

The question of continuing to export source
materials destined for nonnuclear end use (e.g.,
depleted uranium used principally in aircraft
counterweights, shielding, etc.) without sub-
jecting them to an agreement for cooperation
was reexamined by the staff in a report to the
Commission. This analysis was performed
because of the Commission’s concern about the
potential strategic significance of such material
if it were to be diverted to enrichment or
breeding/reprocessing facilities and subsequently
converted to forms usable for a weapon.

An earlier (1977) analysis of this question had
led the staff to conclude that such source
material did not generally pose enough of a risk
to justify subjecting it to an agreement for
cooperation requirement, or to a formal cer-
tification or tracking provision. The reexamina-
tion generally supported the earlier conclusions
except for certain rare instances where size of
shipment or destination considerations might
dictate a need for special restrictions. The Com-
mission is considering the issues raised in the
staff study.

EXPORT LICENSING ACTIONS

During the fiscal year ending September 30,
1978, the NRC issued 343 export licenses and
received 517 new export license applications. The
large number of new applications received —
nearly double those received in fiscal year
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1977 — reflects in large part NRC’s new licens-
ing responsibilities assumed from DOE and the
Commerce Department under provisions of the
NNPA.

Of the 343 licenses issued, 86 were major
licenses which are listed in the accompanying
table in three categories: special nuclear
material, source material, and reactors. The 257
export licenses considered to be minor included
119 for small quantities of special nuclear
material, 34 for source material, 94 for
byproduct materials, and 10 for components.
NRC issued 41 special nuclear material import
licenses and received S0 new import license ap-
plications. Of the 41 licenses issued, 15 were
major licenses which are listed in the accompa-
nying table.

Fourteen different nations received U.S.
shipments of special nuclear material under
major export license during the year. In addi-
tion, four nations received major quantities of
source material, and one nation received a reac-
tor facility. No licenses were issued during the
period for the export of large quantities of
plutonium, although four applications for the
export of kilogram quantities of this material
were pending at year’s end.

Tarapur (India) Case

The NRC Annual Reports for 1976 and 1977
set forth in considerable detail the circumstances
surrounding the exports of low-enriched
uranium to India for use in the Tarapur Atomic
Power Station and the petition for intervention
and request for hearing by the Natural
Resources Defense Council, Inc., the Sierra
Club, and the Union of Concerned Scientists
with respect to three export applications,
numbers XSNM-805, XSNM-845 and
XSNM-1060.

The 1977 report (pp. 123, 126) gives the
background which ultimately led to the issuance
of licenses XSNM-805 and XSNM-845. The ap-
plication for license XSNM-1060, involving
7,638 kilograms of low-enriched uranium, was
still under Executive Branch review at the end of
1977.

In February 1978, the petitioners filed two
motions with the Commission. One requested
resumption of public hearings held by the Com-
mission in 1976 on exports to India. The other
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requested that the Commission consolidate ap-
plication XSNM-1060 with a new application for
Tarapur fuel, XSNM-1222. The motion for con-
solidation was granted, but on April 20, 1978,
the Commission denied the motion for a further
public hearing on application XSNM-1060.

In their consideration of application
XSNM-1060, the four Commissioners divided,
2-2, on the question of whether or not India met
all of the criteria in the Nuclear Nonprolifera-
tion Act. Because of this inability to reach a ma-
jority decision on the application, the Commis-
sion, on April 25, 1978, referred the case to the
President as provided for in Section 126b(2) of
the Atomic Energy Act, as amended.

On April 27, 1978, the President issued Ex-
ecutive Order 12055, authorizing the export
under XSNM-1060, after having determined that
withholding the material would be seriously pre-
judicial to the achievement of the nonprolifera-
tion goals of the United States. The export was
subject to a 60-day Congressional review period,
as required by the NNPA.

The 60-day period expired on July 15, 1978,
without the adoption by Congress of a resolu-
tion disapproving the proposed export. The
material was exported by Edlow International
Company, as agent for the Government of
India, on July 20, 1978.

The Commission, in considering application
XSNM-1222, covering export to India of 16,804
kilograms of low-enriched uranium, has solicited
written expressions of views on certain questions
connected with this proposed export.

Automated Data System

During the year, the NRC implemented
previously announced plans to establish a data
processing program to provide current and
quickly retrievable information on the status of
both completed and pending export and import
licensing cases (see 1977 NRC Annual Report,
p. 122). It is designed not only to provide access
to information by remote computer stations at
the NRC regional offices and other potential
users, but also to connect with the Nuclear
Materials Management System maintained by
DOE.

The system also is designed to permit
modification and expansion as may be required.
For example, it is currently being upgraded to

accommodate the additional licensing respon-
sibilities assumed by the NRC under the Nuclear
Nonproliferation Act of 1978.

AGREEMENTS FOR COOPERATION

The Nuclear Nonproliferation Act calls for an
immediate program to renegotiate existing U.S.
agreements for nuclear cooperation with other
countries to reflect the new requirements of the
NNPA. Work has begun on this effort under the
lead of the Department of State in consultation
with other U.S. agencies, including the NRC. In
some cases, agreements may be accompanied by
an exchange of notes to indicate the manner in
which the.U.S. intends to implement certain pro-
visions of these agreements.

One of the aims of the renegotiated
agreements is to make reciprocal for both the
U.S. and its trading partners the provisions
regarding physical security and the storage,
retransfer and reprocessing of nuclear material.
As a result, NRC will be developing measures
aimed at permitting the tracking of foreign
nuclear material in the U.S. licensed sector, and
the application of physical security measures for
categories II and III nuclear materials that are
consistent with international standards.

Agreements with Israel and Egypt were ini-
tialed in 1976. These renegotiated agreements are
being revised to reflect the new requirements of
the NNPA.

Agreements with the IAEA, Canada, Iran and
Australia were in various stages of completion at
the end of the fiscal year.

The NRC is preparing regulations needed to
bring U.S. licensees into compliance with the re-
quirements imposed by these agreements.

Views on Nonproliferation Role

Section 602 of the Nuclear Nonproliferation
Act requires the Commission and DOE to in-
clude in their annual reports to the Congress
“‘views and recommendations regarding the
policies and actions of the United States to pre-
vent proliferation which are the statutory
responsibility of those agencies...”’

In general, the Commission’s experience in
discharging its new responsibilities under the
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Act, while still limited, has not yet disclosed any (1) Improvement of IAEA safeguards (see
insuperable difficulties. Improvements in the discussion below).

processing of individual export license applica- (2) Establishment of a general license for ex-
tions are anticipated as greater understanding of porting reactor components for approved
the complex new procedures is gained and the facilities.

carrying out of the formal interagency coordina-
tion requirements of the Act becomes more
routine. The Commission and the Executive
Branch are well along in developing and im-
plementing means of expediting future export

(3) Further clarification of NRC’s role in
consulting with the Executive Branch on
nuclear export matters as required by the
NNPA (e.g., subsequent arrangements).

application reviews in accordance with NNPA (4) Revisions of NRC export regulations con-
provisions regarding export determinations based cerning minor export applications or

on findings of ‘‘no material changed cir- t%lose presenting no significant prolifera-
cumstances.”’ This will avoid unnecessary tion concerns.

repetition of analyses for countries where no (5) Establishment of general policy guidelines
significant changes have occurred since previous for licensing exports of multiple fuel

U.S. export approvals and allow efforts to be reloads.

focused on those complex cases requiring de- (6) Establishment of a standard format for
tailed review of compliance with NNPA provi- Executive Branch analysis of export
sions. license applications filed with NRC.

The Commission has placed a high priority on
developing a responsive export licensing system
that does not unnecessarily delay approvals for
the great majority of nuclear export applications
which clearly meet the new criteria. Maintaining
reliability of supply in support of legitimate
nuclear commerce while ensuring that exports
are consistent with U.S. national security re-
mains a key element of the U.S. effort to reduce INTERNATIONAL SAFEGUARDS
worldwide proliferation concerns.

With a view toward further improvements in

The Commission believes that progress in
these areas will contribute significantly to the
handling of nuclear exports in a manner that
properly addresses U.S. proliferation concerns
while providing for legitimate commercial trans-
actions.

carrying out its nonproliferation responsibilities, International safeguards was a major focus of
the Commission is focusing on the following NRC interest in fiscal year 1978. The IAEA
areas: Secretariat’s Special Safeguards Implementation

Specialists from 25 countries at-
tended a meeting in Bethesda, Md.,
on February 28 - March 2, 1978, on
the storage of spent fuel elements.
Safety considerations related to in-
creasing the capacity of existing
storage pools were emphasized. The
meeting was hosted by the NRC in
cooperation with the International
Atomic Energy Agency.
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Report (SSIR), submitted to the IAEA Board of
Governors in June 1977, was designed to
describe how well the IAEA safeguards were
functioning as an aid to assessing the need for
improvements. The SSIR provided valuable
statistics and descriptive information regarding
the implementation of IAEA safeguards and
concluded that there were no significant diver-
sions of strategic nuclear materials in any of the
40 nations where the agency conducted inspec-
tions in calendar year 1976. The report in-
dicated, however, that there were still problems
associated with safeguards implementation in
many countries (which were not named because
of the IAEA’s restrictions on release of such in-
formation) and it listed several recommendations
for correcting these problems. In February 1978,
the IAEA Board of Governors voted to retain
the “‘restricted’’ classification on the SSIR.

The NRC, along with other U.S. Government
agencies, encouraged preparation of the SSIR.
As a result of its analysis of the document,
however, the Commission determined that it was
necessary to strengthen IAEA safeguards and
that the Commission should reexamine the role
of international safeguards in making its in-
dependent determinations regarding proposed
nuclear exports. By September 1977, the NRC
safeguards staff began to indicate in its review
of nuclear export license applications that it did
not have sufficient information to evaluate the
effectiveness of IAEA safeguards on a country-
by-country basis. In this regard, representatives
of the Department of State have expressed the
view that for the U.S. Government to insist now
on obtaining country-specific inspection reports
from the IAEA or, alternatively, on U.S. on-site
inspections in other countries, would undermine
the basic international consensus supporting
IAEA safeguards.

In February 1978, the Commission informed
the cognizant committees of Congress of NRC’s
views regarding the safeguards deficiencies iden-
tified in the SSIR. Subsequently, the Commis-
sion received the second annual IAEA
Safeguards Implementation Report (SIR), issued
in final form in August 1978, which indicated
that many of the problems identified in the im-
plementation report for 1976 still persisted in
1977. During the course of fiscal year 1978, the
Commission actively participated in the develop-
ment of an interagency U.S. Government action
plan to strengthen IAEA safeguards. NRC will

provide continuing support during implementa-
tion of that plan. Meanwhile, in analyzing ex-
port license applications in accordance with the
requirements of the Atomic Energy Act of 1954,
as amended, the NRC will continue to review
available information on whether IAEA
safeguards are being implemented adequately.

In other 1978 actions related to international
safeguards and physical security matters, the
NRC:

(1) Published a proposed rule (10 CFR Part
75), ‘‘Safeguards on Nuclear Materials,”’
designed to implement the US/IAEA
Safeguards Agreement, which is now
before the Senate for ratification as a
treaty.

(2) Participated with other U.S. agencies in
support of phase 1I of the ‘‘Program
Plan for Technical Assistance to IAEA
Safeguards,’’ as administered by the
Department of Energy (DOE). NRC has
been involved in both the planning phases
of this effort and in providing experts
directly to the IAEA at no cost to assist
in developing safeguards technology.

(3) Participated with other U.S. agencies in
analyzing the safeguards aspects of the
International Nuclear Fuel Cycle Evalua-
tion (INFCE). The NRC provided experts
to the INFCE “‘Crosscut Safeguards
Group”’ in support of this effort.

(4) Participated in meetings with interna-
tional safeguards experts, both in the
U.S. and overseas, to exchange views on
safeguards and physical security, and
made long-term assignments of NRC
safeguards specialists to the IAEA staff in
Vienna.

(5) Participated in a visit by a U.S. physical
security review team, headed by DOE, to
Mexico.

(6) Participated with other U.S. agencies in
drafting the proposed International
Physical Security Convention which,
under the auspices of the IAEA, seeks
common agreement regarding the physical
security of nuclear materials.

U.S./IAEA Safeguards Agreement. In fiscal
year 1978, further steps were taken toward im-
plementing the voluntary U.S. offer to permit
application to its civil nuclear facilities of IAEA



155

Table 1: Major Nuclear Export Licenses

(Major Licensing Actions Taken by NRC - October 1, 1977 through September 30, 1978)

SPECIAL NUCLEAR MATERIAL (One or More “‘effective kilograms®’ as defined in 10 CFR 70.4(t))

Licensee

Mitsubishi
Transnuclear
Marubeni
Union Carbide
Transnuclear
Mitsui

Exxon

General Electric

Mitsui
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Exxon Nuclear
Westinghouse
Transnuclear
Westinghouse

Transnuclear
Westinghouse
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
Transnuclear
General Electric
Transnuclear
General Electric

Mitsubishi International
Mitsubishi International
Westinghouse

Mitsubishi International
Mitsubishi International
Westinghouse

GE Tech Services
Mitsui & Co., Inc.
Mitsui & Co., Inc.
Edlow International
Marubeni America
Mitsui & Co.

General Electric

Edlow International
Babcock & Wilcox
Mitsui & Co., Inc.
Mitsui & Co., Inc.
Transnuclear

Kilograms
of Uranium Enrichment %
16,080 3.15
18,981.415 3.0
12,836 2.87
7.85 93.15
1,833 3.06
24,577 3.01
43,340 2.90
Additional
70,000 4.0
7,652 3.01
15,528.25 3.35
17.164 93.3
11,234 3.0
11,057 5.73
36,338 3.40
24,243.615 3.35
217,363.4 3.30
10,712 3.65
11,088 2.80
51.086 (Plutonium)
93,208 93.3
Additional
60,580 3.15
1,398.5 7.180
51,889 3.15
16.077 93.3
18.045 93.3
121.3 93.3
74.759 93.3
30.075 93.3
23.056 923.3
27.610 93.3
10.025 93,
1,367.8 3.35
119.298 9233
120,050 3.1
21.053 93.30
Additional
200 31
48,000 3.25
18,440 3.33
Additional
3,729 3.15
53,118 3.45
13,065 2.85
6,000 34
24,675 3.1
32,592 3.80
11,252 2.87
Add Intermediate Consignee
12,784 2.87
7,751 3.07
5,624 3.1
39,600 2.85
1,376,000 5.00
28,582 3.01
10,527 3.01
814.050 12.18

Country of
Destination

Switzerland
Japan
Netherlands
W. Germany
W. Germany
France

W. Germany
Belgium
France
Belgium

W, Germany
Switzerland
France

Japan
France
Brazil
France
Denmark
W. Germany
France

W. Germany
W. Germany
France

W. Germany
W. Germany
W. Germany
Spain
Sweden

Spain
Japan
Japan

Sweden
Japan

Japan
United Kingdom
Japan

Japan

Japan
Sweden
Japan

Japan

Japan

Japan

W. Germany

Date Issued

11710777
11/10/77
11710/77

12/8/77
12/14/77
12/14/77
12/14/77

12714/77
12/14/77
12722/77
12/22/77
12/30/77
12/30/77
12/30/77
12/30/77
12/30/77
12/30/77
12/30/77

2/16/78

2/17/778

2/27/78
3/3/78
3/9/78
4/7/78
4/7/78
4/7/78
4/7/78
4/7/78
4/7/78
4/7/78
4/7/78
4/7/78
4/7/78

5/19/78

6/12/78

6/14/78
6/23/78
6/23/78

6/29/78
7/5/78
7/5/78

7/14/78

7/24/18

7/28/78

7/28/78
8/3/78
8/3/78
8/3/78
8/3/18
8/3/78
8/3/78
8/3/78
8/3/78

8/18/78
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Table 1: Nuclear Export Licenses (Continued)

Kilograms Country of
Licensee of Uranium Enrichment % Destination Date Issued
Transnuclear 25,456.027 3.4 Austria 8/4/78
Transnuclear 74.759 93.3 France 8/17/78
Edlow International 89,800 3.55 Sweden 8/31/78
Edlow International 52,688 3.55 Sweden 8/31/78
Marubeni America 22,084 3.80 Japan 9/1/78
Transnuclear 18,846 3.55 W. Germany 9/1/78
Marubeni America 22,084 3.80 Japan 9/1/78
Transnuclear 10,326 3.65 Belgium 9/8/78
General Atomic 15.6 70 S. Korea 9/11/78
General Atomic 3.28 70 Korea 9/11/78
5.7 gms 93
Transnuclear 5,573 3.0 W. Germany 9/12/78
4, 3.0

Transnuclear 34,851 3.25 W. Germany 9/13/78
Exxon Nuclear 55,440 38 Sweden 9/13/78
Transnuclear 7.0 : 93.3 Greece 9/18/78
Transnuclear 12,714 3.25 W. Germany 9/20/78
Transnuclear 17,472 3.25 Sweden 9/21/78
Mitsui & Company Increase maximum enrichment Japan 9/25/78
Edlow International Additional

14,955 3.55 Sweden 9/27/78
SOURCE MATERIAL

Country of
Licensee Material Destination Date Issued
Fansteel 10,572 kgs. uranium & thorium W. Germany 1/20/78
Edlow International 38,465.028  kgs. uranium Japan 2/16/78
Edlow International 634,673 kgs. uranium Canada 3/15/78
Aerojet Ordnance & 45,043 kgs. depleted uranium Canada 8/16/78
Manufacturing Company
Mitsubishi International 230,427.288  kgs. uranium concentrate Canada 8/16/78
Corporation
NL Industries Extend expiration date from Canada 8/25/18
8/01/78 to 8/01/80
Transnuclear 10,025 kgs. depleted uranium France 9/18/78
REACTORS
Country of
Licensee Facility Description Destination Date Issued
General Electric Extend expiration date Japan 12/1/77
San Jose, California
General Electric Extend expiration date Japan 12/29/77
San Jose, California
Westifxghouse i:“.lectric Change address of licensee, Sweden 2/6/78
Pittsburgh, Pennsylvania increase value to $26,000,000,
and extend expiration date

Westinghouse Electric Add other party to export Spain 2/27/78
Pittsburgh, Pennsylvania
General Atomic Company Extend expiration date to Romania 7/12/78
San Diego, California 7/01/79
Westinghouse Electric Two 2,785 PWR Kori-3 and S. Korea 10/4/78
Pittsburgh, Pennsylvania Kori-4 Value of items $200,000,000.




safeguards. The NRC published a proposed rule
that would implement IAEA safeguards for its
licensees. The NRC also participated in con-
cluding discussions with the IAEA regarding the
general part of the ‘‘Subsidiary Arrangements’’
to the U.S./IAEA Safeguards Agreement (which
outlines how international safeguards will be
carried out in the U.S.) and began assisting the
IAEA in developing model ‘“‘Facility At-
tachments’’ (which defines the safeguards to be
applied at specific facilities). Once the Agree-
ment enters into force, the IAEA will receive
safeguards information from all U.S. civil

nuclear facilities ‘“not of direct national security
significance’’ and it is expected to select a small
number of facilities for full safeguards inspec-
tions by IAEA inspectors. Activation of the
Agreement will fulfill a 1967 Presidential offer
to apply IAEA safeguards to U.S. civil nuclear
facilities in order to demonstrate to other na-
tions, particularly the nonnuclear weapon states,
that application of international safeguards
measures would not impose commercial disad-
vantages. Both the United Kingdom and France,
nuclear weapon states like the U.S., have made
similar voluntary offers.
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Standards Development

NRC standards provide for protection of the public and
nuclear industry workers from radiation, the safeguarding of
nuclear materials and facilities from theft and sabotage, and
protection of the quality of the environment in nuclear ac-
tivities. Thus, the development of standards cuts across the
range of the NRC’s activities and requires close interaction
between the Office of Standards Development and the
agency’s other program offices.

While many of the standards issued or worked on during
fiscal year 1978 are discussed in this chapter, some are
discussed elsewhere in this Annual Report under the topics to
which they relate (e.g., transportation in Chapter 3 and
safeguards in Chapter 4).

CONCERNS OF HIGH PRIORITY

Current issues of high priority in standards development
which are discussed in this chapter include:

Decommissioning. NRC policy is being reevaluated in this
area with a view toward improving standards for all nuclear
facilities. Major technical studies are continuing on the
engineering methodology, radiation risks, and estimated costs
of decommissioning light water reactors and fuel cycle
facilities.

Spent Fuel Storage. Proposed licensing requirements were
issued in October 1978 for independent spent nuclear fuel
storage installations to supplement the capacity of pools at
reactor sites. (See also Chapter 3.)

Nuclear Medicine. A proposed policy statement and rule
changes provide for NRC regulation of the radiation safety of
workers and the general public and of the radiation safety of
patients with minimal intrusion into medical judgments affect-
ing patients.

Occupational Exposure. The NRC is considering rule
changes to strengthen and make more inspectable and en-
forceable its requirements that workers’ exposures to radiation
be kept not only within regulatory limits, but ‘“ as low as is
reasonably achievable’ within such limits. In addition, the
Commission is committed to conduct a public hearing in 1979
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on the adequacy of present radiation protection
occupational standards.

Early Site Review. Detailed guidance on pro-
cedures and possible technical review options is
being prepared to make nuclear plant siting deci-
sions possible before the site is needed and
before large commitments of resources are
made.

Low-Level Radiation Effects. NRC has
mounted a substantial effort in studying poten-
tial health effects of low-level radiation on
humans. A public meeting was held on low-level
radiation risk. NRC assisted the Department of
Health, Education and Welfare in its Presiden-
tial assignment to develop a program responding
to concern about the effects of exposure on
workers in nuclear-related projects.

Seismic and Geologic Criteria. Revision of
NRC'’s seismic and geologic siting criteria for
nuclear power plants is underway to reflect ad-
vances in scientific knowledge and experience in
licensing.

High-priority standards activities discussed in
other chapters include the following:

Transportation. NRC issued a final en-
vironmental statement on transportation of
radioactive materials by all modes and held an
informal public ‘‘workshop’’ meeting on a study
of transport through urban areas. The latter
assessment will be the subject of a draft en-
vironmental statement planned for issuance in
1979. (See Chapter 3.)

Smoke Detectors. An assessment of the en-
vironmental impact of consumer products con-
taining radioactive material will concentrate, as
a priority issue, on the health aspects of the in-
creasing use of ionization chamber smoke detec-
tors containing americium-241. (See Chapter 3.)

Safeguards. The NRC issued a final rule and
guidance for upgrading the training and
qualification of personnel who guard nuclear
facilities and strategic special nuclear material
(SNM) shipments, and amended requirements
for licensees’ safeguards contingency plans. Pro-
posed rules were published concerning (a)
upgraded physical protection requirements for
fuel cycle facilities and transportation, (b)
upgrading of safeguards for SNM of moderate

REGULATIONS AND GUIDES

NRC standards are primarily of two types:

¢ Regulations, setting forth in Title 10, Chapter
I, of the Code of Federal Regulations re-
quirements that must be met.

* Regulatory Guides, describing primarily
methods acceptable to the NRC staff for im-
plementing specific parts of the NRC’s regula-
tions.

When a new or amended regulation is proposed, it
is first published in the Federal Register to allow in-
terested citizens time for comment before final adop-
tion, in accordance with the Administrative Pro-
cedure Act. Following the public comment period,
proposed regulations are revised, as needed, to
reflect the comments received. If the regulation is
adopted by the NRC, it is published in the Federal
Register in final form with the date it becomes effec-
tive. After that publication, rules are codified for in-
clusion in the annual publication of the Code of
Federal Regulations.

Some regulatory guides delineate techniques used
by the staff to evaluate specific situations. Others
provide guidance to applicants concerning informa-
tion needed by the staff in its review of applications
for permits and licenses. Many NRC guides refer to
or endorse consensus standards (also called ‘‘na-
tional standards’’) that are developed by recognized
national organizations, often with NRC participa-
tion. NRC makes use of a national standard in the
regulatory process only after an independent review
of the standard has been made by the NRC staff and
after public comment on NRC’s planned use of the
standard has been reviewed.

The NRC encourages comments and suggestions
for improvements in regulatory guides at all times,
and they are revised to take account of appropriate
comments and suggestions and to reflect new infor-
mation or experience. Newly issued guides have a
comment period of about two months after issuance,
following which the staff reviews the comments
received and revises the guides, as appropriate.

Copies of regulatory guides are also mailed for
comment to many individuals and organizations.
When a guide is issued, a staff analysis of it is placed
in NRC’s Public Document Room in Washington,
D.C. The analysis indicates the objective of the
guide, its expected effectiveness compared to alter-
native ways of achieving the objective, and expected
impacts on other safety systems, NRC operations,
other Government agencies, industry, and the public.

Proposed and effective regulations published dur-
ing fiscal year 1978 are summarized in Appendix 4.
Regulatory guides issued, revised, or withdrawn
are listed in Appendix 5.




and low strategic significance, (c) application of
International Atomic Energy Agency safeguards
to U.S. facilities, and (d) licensing of SNM car-
riers. A public hearing was held on proposed
regulations to require NRC clearance of person-
nel for access to or control over SNM or vital
areas at nuclear facilities. (See Chapter 4.)

High-Level Waste. The NRC is developing a
rule, backed by extensive safety and en-
vironmental research, to establish licensing re-
quirements for high-level radioactive waste
repositories. (See Chapter 5.)

In other areas of high priority in standards
development, the NRC is:

e Defining a set of ‘‘design basis’’ tornado
missiles to help ensure that nuclear struc-
tures, systems and components important
to safety are designed to withstand tornado
environments,

» Seeking to upgrade the capability of inser-
vice reactor inspection methods to reliably
detect and characterize flaws in com-
ponents of the primary coolant and other
safety-related systems. Research is under-
way and guides are being developed regard-
ing inspections of welds in pressure vessels
and austenitic piping.

o Taking steps to ensure that petitions to the
Commission for rulemaking are handled in
an efficient and timely manner.

NRC’s Standards Development Of-
fice revised its tornado design
classification guide in April 1978 to
prescribe a more acceptable method
for identifying features of reactor
plants needing special protection
from tornadoes and tornado missiles.
This cooling tower, under construc-
tion at the Grand Gulf, Miss.,
nuclear power plant was damaged by
a tornado on April 17.
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POWER REACTOR STANDARDS

Development of power reactor standards con-
tinued during fiscal year 1978 to be aimed
primarily at protecting the health and safety of
the public and secondarily at reducing the
regulatory burden.

Reporting Defects and Noncompliance

A rule (10 CFR Part 21) requiring certain per-
sons to report to the NRC defects that could
create a substantial safety hazard or failures to
comply with regulations relating to substantial
safety hazards became fully effective in January
1978. The rule, which implements Section 206 of
the Energy Reorganization Act of 1974,
established a reporting system that, to some ex-
tent, anticipates problems before they occur.

NRC’s experience in implementing the regula-
tion in the early months of 1978, however,
disclosed an unintended impact due to inter-
pretations of the term ‘‘basic component’’ as
defined in the rule. Some construed the rule as
applying to orders for items available in general
commerce such as ‘‘standard stock,’” ‘‘off-the-
shelf,”” or ‘‘commercial grade’’ equipment.
Thus, 10 CFR Part 21 was being applied by
organizations within its scope to an extent not
contemplated by NRC, causing problems in the
supplying of equipment.
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Amendments to correct the situation were
adopted by the Commission in October 1978.
They provide that an item available in general
commerce which has no unique requirements im-
posed for nuclear application will not be within
the scope of the revised rule until the item is
designated for use as a basic component of a
regulated facility or activity.

(Implementation of the rule is discussed in
Chapter 6.)

Surveillance and Inservice Inspection

Revision 1 to Guide 1.133, which recommends
a program for detecting loose parts in the
primary system of light-water-cooled reactors is
being developed to reflect public comments, in-
cluding those from two public meetings held
specifically for this guide by an ACRS subcom-
mittee.

The staff, working closely with a committee
of the American Society of Mechanical
Engineers, has developed supplementary criteria
to the Section XI, “‘Rules for Inservice Inspec-
tion of Nuclear Power Plants’’ of the ASME
Boiler and Pressure Vessel Code to permit adop-
tion by NRC in its regulations of the recent edi-
tion and addenda to these inservice inspection
rules. The last edition and addenda to Section
XI adopted was the 1974 edition and the Sum-
mer 1975 Addenda. The supplementary criteria
have been incorporated in the Summer 1978 Ad-
denda to the 1977 edition of the Code and an
amendment to NRC regulations will be proposed
to incorporate these changes with appropriate
modifications.

Accident Analysis

The NRC is considering modifying the
Emergency Core Cooling System (ECCS) Rule
(Section 50.46 of 10 CFR Part 50 and Appendix
K to 10 CFR Part 50) to take into account ex-
perience with the rule in the licensing process,
new research information, and reactor operating
experience gained since the rule was im-
plemented. Various alternatives for rule
modification have been studied by the NRC
staff, and an action plan has been prepared. In

December 1978, the NRC published in the
Federal Register an advance notice of the pro-
posed rulemaking action and invited public ad-
vice and recommendations.

Protection Against Fire

The fire protection guidelines for nuclear
power plants published in Guide 1.120 in June
1976 were revised in response to comments
received. The guide was reissued in November
1977 for an extended one-year comment period
due to (1) the extent of revisions to accom-
modate public comments and (2) a suggestion of
the Advisory Committee on Reactor Safeguards
that the staff consider a ““‘dedicated shutdown
system’’ instead of some of the individual fire
protection items called for in the guide. The
guide describes how to implement NRC’s re-
quirement that the probability and effects of fire
must be minimized through fire prevention,
detection, and suppression. It also provides
guidelines for designing fire safety features into
nuclear power plants.

Sandia Laboratories, under NRC contract, is
continuing to develop the technical bases for
guidance in ventilation, fire detection, barriers,
and fire hazards analysis.

Protection Against Extreme Loadings

Revision 1 to Guide 1.91 was issued for com-
ment in February 1978. It describes acceptable
methods for determining whether the risk of
damage due to an explosion on a nearby
transportation route is sufficiently high to war-
rant a detailed investigation. Acceptable
methods for evaluating structural adequacy
when an investigation is warranted are also
described. The scope of this guide is limited to
solid explosives and hydrocarbons liquefied
under pressure and is not applicable to
cryogenically liquefied hydrocarbons, e.g., lig-
uefied natural gas (LNG). The effects of
airblasts on highway, rail, and water routes are
considered, but pipelines and fixed facilities are
excluded.

Guide 1.142, issued for comment in April
1978, describes an acceptable method for com-
plying with NRC regulations related to ensuring



that concrete structures important to safety are
designed to withstand the effects of postulated
accidents and environmental conditions.

Seismic Design

Revision 1 to Guide 1.122, describing accept-
able methods for developing the two horizontal
and one vertical floor design response spectra at
various floors or other equipment-support loca-
tions of interest, was issued in February 1978.

The guide uses the time-history motions
resulting from the dynamic analysis of the sup-
porting structure. The floor design response
spectra are needed for the dynamic analysis of
the systems or equipment supported at various
locations of the supporting structure.

Reactor Containment

Containment Design. Guide 1.141, issued for
comment in April 1978, describes an acceptable
method for complying with NRC regulations on
isolation capabilities for piping systems
penetrating the primary reactor containment.

In October 1978, the NRC published a regula-
tion that will reduce significantly the number of
the plants required to have inert containment at-
mospheres in order to prevent hydrogen explo-
sions under certain accident conditions. This
change takes account of increased conservatism
in the revised emergency core cooling system re-
quirements. Revision 2 to Guide 1.7, which
describes acceptable methods for implementing
the new rule, was issued in December.

Concrete Containment and Structures. Guide
1.136, issued for comment in November 1977,
endorses the ASME Boiler and Pressure Vessel
Code rules for materials for concrete con-
tainments.

System and Component Criteria

General Design Guidance. The Codes and
Standards Rule (Section 50.55a of 10 CFR Part
50) was amended again to incorporate new
nuclear addenda of the ASME Boiler and
Pressure Vessel Code.

Modifications to the ASME Code are often
introduced through “Code Cases,”” a document
published by the ASME Boiler and Pressure
Vessel Committee. Generally, the individual sec-
tions of this document explain the intent of
Code rules. NRC provides the industry with a
timely indication of its approval or disapproval
of such code cases through the prompt revision
of Guides 1.84 and 1.85. Following procedures
for revising these guides after ASME Council
meetings that approve new code cases, the NRC
issued three revisions of each guide during the
year.

Revision 1 to the tornado design classification
guide, Guide 1.117, was issued in April 1978.
This guide describes an acceptable method for
identifying those structures, systems, and com-
ponents of light-water-cooled reactors that
should be protected from the effects of the
design basis tornado, including tornado missiles,
and remain functional.

Guidance on Systems and Components. The
following guide revisions were issued to reflect
public comments: Revision 3 to Guide 1.31, on
control of ferrite content in stainless steel weld
metal, in April 1978; Revision 1 to Guide 1.126,
on methods for the analysis of fuel densifica-
tion, in March 1978; and Revision 1 to Guide
1.124, on service limits and loading combina-
tions for ASME Class 1 linear-type component
supports, in January 1978.

Revision 1 to Guide 1.72, on fiberglass-
reinforced spray pond piping, was issued for
comment in January 1978. Revision ! to Guide
1.56, on maintenance of water purity in boiling
water reactors, was issued for comment in July
1978. It incorporates operating experience in the
methods provided for minimizing the probability
of corrosion of reactor coolant pressure bound-
ary components.

During fiscal year 1978, a review of NRC
fracture prevention requirements for reactor
vessels resulted in the draft of revisions to rele-
vant regulations. Also, NRC’s research program
on radiation damage to materials has been ex-
panded with greater emphasis on development of
surveillance and fracture analysis methods.

Revision 2 to Guide 1.68, which describes ac-
ceptable methods for complying with NRC
regulations on preoperational and initial startup
testing programs for water-cooled power reac-
tors, was issued in August 1978. Another guide,
Revision 1 to Guide 1.68.2, in the series of
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In its continuing program to upgrade the safety and effec-
tiveness of reactor-plant electrical systems, NRC applies ex-
perience factors, as reflected in a variety of operational and
inspection reports, to the improvement of regulatory guides
and standards. Here an NRC inspector examines electrical
connectors at the Salem (N.J.) Nuclear Power Plant, Unit 2.

guides being developed to provide more detailed
guidance concerning specific areas of the
preoperational and initial startup testing pro-
gram was issued in July 1978. This guide
describes the initial startup test program to
demonstrate remote shutdown capabilities for
water-cooled nuclear power plants.

Guide 1,137, issued for comment in January
1978, describes an acceptable method for com-
plying with NRC regulations regarding fuel-oil
systems for standby diesel generators and
assurance of adequate fuel-oil quality.

Guide 1.139, issued for comment in May
1978, describes an acceptable method for com-
plying with the NRC regulations with regard to
the removal of decay heat and sensible heat after
a reactor shutdown.

Revision 2 to Guide 1.52, issued in March
1978, and Guide 1.140, issued for comment in
March 1978, address design, testing, and
maintenance criteria for air filtration and ad-
sorption units for postaccident engineered-
safety-feature atmosphere cleanup systems and
for normal ventilation exhaust systems, respec-
tively.

Guide 1.143, issued for comment in July 1978,
provides design guidance for radioactive waste
management system components.

Electric Systems and Components

Emphasis was placed on the reliability of
direct current systems and components for
nuclear power plants. Two related regulatory
guides pertaining to nuclear power plant station
batteries were issued: Revision 1 to Guide 1.128,
on installation design and installation of large
lead storage batteries, in October 1978, and
Revision 1 to Guide 1.129, on maintenance,
testing, and replacement of large lead storage
batteries, in February 1978.

Revisions updating the following systems-
oriented guides were also issued: Revision 1 to
Guide 1.118, on periodic testing of electric
power and protection systems, in November
1977, and Revision 2 in June 1978; and Revision
2 to Guide 1.75, on physical independence of
electric systems, in September 1978.

Qualification Testing

Electrical. Work continued on the develop-
ment of standards and guides for the qualifica-
tion testing of electric equipment. Supporting
research continues at Sandia Laboratories on
test source equivalence, synergistic effects, and
aging. Underwriters Laboratories continue the
NRC-sponsored study of the adequacy of IEEE
Standard 383-1974 on flammability testing.

Revision 2 to Guide 1.63, on electric penetra-
tion assemblies, was issued in July 1978.

The NRC staff continued to participate with
national standards committees in developing
criteria for qualifying specific electric com-
ponents that are important to safety, including
modules, connectors, battery chargers, penetra-
tion fire stops, and motor control centers, as
well as a general standard for qualifying both
electric and mechanical equipment. NRC also
participated in the updating of existing national
qualification standards, including those for
qualifying electric valve operators, cables, and
continuous duty motors.

Mechanical. The staff is working closely with
two national standards groups that are develop-
ing standards for qualification tests to make sure
that safety-related pumps and valves will operate
in their appropriate environments when called
upon. The NRC staff is currently developing a
guide to endorse an American National Stan-
dards Institute (ANSI) standard on functional



specifications for self-operated and power-
operated safety-related valves for applications in
nuclear power plants.

A guide is being developed on qualification
tests for safety-related snubbers (the components
in piping systems intended to resist excessive mo-
tion under severe loads, e.g., during earth-
quakes, while allowing normal motion during
operation) to provide design and test methods
for ensuring proper snubber operation during
normal and abnormal plant conditions.

Quality Assurance

Quality assurance requirements for the design,
construction, and operation of safety-related
structures, systems, and components of nuclear
power plants are established in Appendix B to
10 CFR Part 50. During the past fiscal year, the
NRC issued revised guides concerning the im-
plementation of these requirements: In March
1978, Revision 2 to Guide 1.33, on qual-
ity assurance program requirements for the
operation of nuclear power plants, was issued,
and Revision 1 to Guide 1.28, on quality
assurance program requirements for the design
and construction of nuclear power plants, was
issued for comment.

In addition to these guides, Revision 1 to
Guide 2.5, which describes an acceptable method
for establishing and executing a quality
assurance program for the design, construction,
testing, modification, and maintenance of
research reactors, was issued in November 1977.

Water Control Structures

Nuclear power plants use water control struc-
tures such as dams and canals for a variety of
purposes. In March 1978, the NRC issued to
reflect public comment Revision 1 to Guide
1.127, which covers the inspection of water con-
trol structures associated with nuclear power
plants.

Maintaining Safety at Multiunit Sites

In August 1978, the NRC published a rule
that would require applicants for construction

permits and operating licenses for multiunit
reactor sites to take proper precautions to ensure
the integrity of structures, systems, and com-
ponents important to the safety of any operating
unit while construction goes forward on other
units. The rule was considered in response to a
petition for rulemaking filed by the Business and
Professional People for the Public Interest.

Control Room Observer

The Commission denied a portion of a peti-
tion for rulemaking concerning stationing a full-
time Federal employee in a reactor’s control
room with full authority to shut down the plant
in case of an operational abnormality. The
Commission concluded that the current inspec-
tion program, which will be improved by in-
creasing onsite presence and capabilities to per-
form independent verification, adequately pro-
vides for fulfillment of NRC responsibilities with
respect to audit and inspection of nuclear power
plants.

In its revised inspection program, an NRC
resident inspector will be assigned to each
operating reactor site and to selected construc-
tion sites. (See Chapter 6.) The NRC regional
office will provide technical support. There will
be increased capability for independent verifica-
tion of licensee action.

Underground Siting of Reactors

The Commission denied two other portions of
the above petition that are related to placing
reactors underground and in heavy vacuum con-
tainments. These parts of the petition were
denied because there is insufficient supporting
material to indicate that such design provisions
should be made mandatory to the exclusion of
all other nuclear power plant designs.

FUEL CYCLE PLANT STANDARDS

The NRC devoted substantial effort during
fiscal year 1978 to the development of standards
concerning the safety and environmental impacts
of fuel cycle plants.
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Decommissioning

The NRC is giving increased attention to the
proper retirement or decommissioning of nuclear
facilities. Technical studies for NRC are continu-
ing at the Battelle Pacific Northwest Laboratory
(PNL) to develop a decommissioning informa-
tion base for light water reactors and fuel cycle
facilities. This base will be used in developing
appropriate regulations and guides. The PNL
reports on the technology, safety and cost of
decommissioning a reference nuclear fuel
reprocessing plant (NUREG-0278) and a
reference pressurized water reactor power station
(NUREG/CR-0130) were published in October
1977 and in June 1978, respectively. Another
PNL report on the decommissioning of small
mixed-oxide plants (NUREG/CR-0129) was
nearing completion at the end of the fiscal year.

These reports are part of the comprehensive
reevaluation of NRC policy relating to decom-
missioning nuclear facilities. The detailed plan
and schedule for this reevaluation is described in
an NRC staff report entitled ‘“‘Plan for
Reevaluation of NRC Policy for Decommission-
ing of Nuclear Facilities’’ (NUREG-0436), which
was published in March 1978 and sent to all
States for comment. Three regional workshops
were held in September 1978 to review the
specifics of the NRC plan with State officials.

During the year, work proceeded on a
response to a petition by the Public Interest

NRC published a detailed plan and
schedule for the reevaluation of its
policy on decommissioning nuclear
facilities in March 1978 and submit-
ted it to State governments and in-
terested segments of the public for
comment. In September, regional
workshops were held in three cities
to discuss the plan with State of-
ficials. In this picture, NRC’s
Sheldon A. Schwartz, Assistant
Director for State Program Develop-
ment, briefs a Philadelphia regional
workshop audience.

Research Group et al., to initiate rulemaking to
promulgate regulations for nuclear power plant
decommissioning that would require plant
operators to post bonds, to be held in escrow, to
ensure that funds will be available for proper
and adequate isolation of radioactive material
upon each plant’s decommissioning. Factors be-
ing considered in the response include, among
other things, the present unavailability of long-
term bonds and whether other alternatives offer
reasonable financial assurance for achieving
essentially the same results as proposed by the
petitioners but in a more economical and flexible
manner. One major component of the overall
reevaluation described in NUREG-0436 is an ex-
tensive examination of the financial assurance
needed to cover decommissioning costs. It is in-
tended during this examination to assess the
relative merits of several different financial
assurance techniques to weigh and judge the
financial assurance needed regarding decommis-
sioning the various classes of nuclear facilities.

During 1978, the staff participated in hearings
(discussed in Chapter 3) on a proposed revision
to Table S-3 of 10 CFR Part 51 concerning
uranium fuel cycle environmental impacts from
spent fuel reprocessing and radioactive waste
management. Testimony was provided on
estimates of environmental impacts that would
occur from the decommissioning of fuel cycle
facilities.



Spent Fuel Storage

As a result of the need to accommodate some
of the accumulating spent fuel from commercial
reactors, the NRC issued for public comment in
October 1978 a proposed new regulation cover-
ing the requirements for extended storage at in-
stallations built specifically for this purpose that
are not coupled to either a nuclear power plant
or a fuel reprocessing plant. In addition to
general provisions, the proposed regulation con-
tains siting requirements, general design criteria,
and certain operational aspects of such installa-
tions. Guides on license application and design
requirements for these facilities are being
developed, and work continues on other guides
for facility siting and plant protection. (See
Chapter 3.)

Nuclear Criticality Safety

Several objectives for providing guidance to
applicants on nuclear criticality safety were
realized. Revision 1 to Guide 3.4, on acceptable
procedures for the prevention of criticality ac-
cidents during operations with fissionable
materials outside reactors, was reissued in
February 1978. Guide 3.43, issued for comment
in August 1978, provides guidance on nuclear
criticality safety in the storage of fissile
materials.

Plant Safety

Several guides address safety issues other than
nuclear criticality safety (discussed above). Revi-
sion 1 to Guide 3.5, on the content of applica-
tions for uranium milling licenses, was issued for
comment in November 1977. Revision 2 to
Guide 3.11, on design, construction, and inspec-
tion practices and methods for embankments
systems to retain mill tailings at uranium mills,
was issued in December 1977. Revision 1 to
Guide 3.40, which characterizes floods to be us-
ed as a basis for the design of fuel reprocessing
and plutonium processing and fuel fabrication
plants, was also issued in December 1977.

ANSI continued its emphasis on the prepara-
tion of standards and guides for fuel cycle
facilities in the areas of quality assurance and
radiological and safety-related features. NRC
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staff members participated in the work on ANSI
committees.

Wastev Management

The NRC is giving increased attention to the
development of regulations needed to ensure the
safe disposal of both high-level and other
radioactive wastes. Under development are pro-
posed rules for licensing of high-level and low-
level radioactive waste management facilities and
supporting guides on license application re-
quirements. (See Chapter §.)

General Site Suitability Criteria

The staff is developing guidance for siting fuel
cycle facilities. Since no general guidance exists
on site suitability for these facilities, the staff
has drawn on guidance prepared for the siting of
nuclear power plants. Initially such guidance will
use a format similar to that used for nuclear
power plants, but the criteria applied will be
modified specifically for fuel cycle facilities.

In support of this effort, the staff has con-
tracted with the Environmental Impact Division
of Argonne National Laboratory to collect and
analyze data on occurrences (both accidents and
natural phenomena) that bear on the impact of
nuclear fuel cycle facilities at existing sites.

SITING STANDARDS

The standards on the siting of nuclear plants
deal with procedures for site review, site safety,
and protection of the environment.

Site Review Procedures

Early Site Reviews. A draft revision to
NUREG-0180, describing in more detail the pro-
cedures and possible technical review options,
was issued for comment in February 1978. The
staff continued developing detailed descriptions
of the review options possible for the remaining
technical issues. (See Chapter 2.)

Siting Policy and Practice. The staff com-
pleted preparation of draft policy statements on
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(1) alternative site evaluations under NEPA for
nuclear generating stations and (2) emergency
planning. In connection with the emergency
planning policy statement, NRC issued for com-
ment a proposed amendment to Appendix E to
10 CFR Part 50 on emergency planning outside
the low population zone.

A staff review of current accident evaluation
practices in siting and licensing of nuclear power
plants was completed. Also completed was a
review of methodology for accident consequence
assessments as part of an overall review of acci-
dent evaluation practices being conducted under
NRC contract by Battelle Pacific Northwest
Laboratory.

The NRC has contracted with the Brookhaven
National Laboratory for a two-year study to
assist in developing staff procedures for
evaluating methods for selecting sites for nuclear
power plants.

NRC/State Cooperation. Technical siting
issues that are of concern to the States as well as
the NRC, such as need for power, alternative
site selection, water resources management,
regional geology, and socioeconomic effects, are
being addressed in a demonstration program
with the member States of the Southern States
Energy Board (SSEB). The program, which
began in fiscal year 1977, is designed to develop
procedures and standards that will resolve the
siting issues that arise as a part of the site selec-
tion and regulatory process. South Carolina,
North Carolina, and neighboring States are

Standards used for the selection of sites for nuclear
facilities and activities must take account of both natural and
man-made hazards, including the type of geologic and
meteorologic hazards that produced this parking-lot ground
collapse. The lot was built on limestone which later dissolved
as a result of groundwater erosion.

working together to address technical issues of
common concern and provide procedural and
technical information for use in improving NRC
standards for the site selection and evaluating
the site selections, particularly in early site
review. The other member States of the SSEB
are reviewing the process for compatibility with
their own institutional arrangements.

Coastal Zone Management. Several coastal
states have submitted their Coastal Zone
Management (CZM) programs for review by key
Federal agencies and ultimately for approval by
the Federal Office of Coastal Zone Management
in the Department of Commerce. Since NRC ac-
tions must be consistent with approved State
CZM programs, the NRC staff is participating
in the review of these programs to promote com-
patibility and consistency with the existing and
developing procedures by which the NRC carries
out its mission.

Site Safety

NRC site safety standards are rules and guides
for assessing and mitigating adverse effects
associated with natural events such as earth-
quakes, floods, and extreme meteorological con-
ditions and man’s activities at and near nuclear
sites.

In the field of meteorology, the staff is
continuing data evaluation for the development
of standards on extreme wind speeds for coastal
areas, extreme snow and ice accumulations, ex-
treme temperatures, and the hazards associated
with lightning. A regulatory guide on at-
mospheric dispersion models for potential acci-
dent consequence assessments at nuclear power
plants is nearing completion. In addition, two
other meteorological guides are being revised.

In the geology and seismology area, review
continued of Appendix A, ‘“Seismic and
Geologic Siting Criteria for Nuclear Power
Plants,”” to 10 CFR Part 100. The review is be-
ing carried out in light of the experience gained
since adoption of the regulation in 1973. In late
1977 and early 1978, public meetings were held
with the Seismic Subcommittee of the Advisory
Committee on Reactor Safeguards (ACRS) to
obtain their views, and public comments were
requested in a Federal Register notice. The staff
is assessing the comments received. In other
earth science activities, NRC published



NRC’s development of
meteorological standards governing
hazards from lightning entails the
recording of and compilation of data
from phenomena such as this cloud-
to-ground lightning strike. The photo
was taken about two miles from the
strike.

NUREG-0406, ‘“Methods for Prediction of
Strong Earthquake Ground Motion,”’ and is
analyzing technical data for guides on (1)
methods used for dating fault movement, (2)
characterization and classification of geologic
faults and fractures in the Appalachian foldbelt,
and (3) the siting of nuclear facilities in areas
susceptible to ground collapse. Data are also be-
ing evaluated for use in standards for high-level
radioactive waste disposal.

A proposed regulation, 10 CFR Part 60, is be-
ing developed for licensing geologic repositories
for the disposal of high-level radioactive wastes.
The rule will include subparts on general pro-
cedures, performance objectives, and general
technical criteria. The procedural portion is
scheduled to be published for comment in early
1979. (See Chapter 5.)

In the area of geotechnical engineering, Guide
1.132, on site investigations for foundations of
nuclear power plants, is being revised to reflect
public comments. Guide 1.138, on laboratory in-
vestigations of soils for engineering analysis and
design of nuclear power plants, was issued for
comment in April 1978. Guides for nuclear
power plants have been developed and are under
staff review on the following subjects: pro-
cedures and criteria for assessing seismic stability
of soils, quality control and assurance of foun-
dation and earthwork construction, and geologic
mapping of excavations.

In the hydrology area, contract work was
completed on ‘‘Probable Maximum Flood
Estimates, Ohio River,’” which will serve as the
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technical base for a revision to Guide 1.59 regar-
ding design basis floods for nuclear power
plants. Revision 1 to Guide 1.125, on physical
models for the design and operation of hydraulic
structures at nuclear power plants, was issued in
October 1978. A revision to Guide 1.135, on
normal water level and discharge, is in progress.
ANSI committee work on surface water and
ground water supply is also nearing completion.
Work was begun on the hydrologic assessment
of siting criteria for high-level radioactive waste
repositories.

ENVIRONMENTAL STANDARDS

Environmental standards are concerned with
the protection of the public and the environment
from both radiological and nonradiological im-
pacts of nuclear facilities. This includes assess-
ment of environmental impacts, control of ef-
fluents, and monitoring of the environment
around the facilities. In the past, emphasis has
been placed on development of environmental
standards for nuclear power plants. Currently,
greater emphasis is being placed on developing
standards for other nuclear facilities.

During fiscal year 1978, the following
regulatory guides were issued for comment:
Revision 1 to Guide 3.8, on preparing en-
vironmental reports for uranium mills, and
Guide 4.16, on measuring radioactive materials
released from fuel fabrication plants. A regula-
tion was proposed to revoke Section 20.304 of
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10 CFR Part 20, which currently allows licensees
to bury small quantities of radionuclides without
notifying NRC.

The NRC received two petitions in the en-
vironmental standards area. In one petition, the
New England Coalition on Nuclear Pollution re-
quested amendments to Table S-3 of 10 CFR
Part 51, which quantifies environmental impacts
of fuel cycle facilities supporting nuclear power
plants. The NRC amended Table S-3, but dif-
ferently from the way in which the petitioner re-
quested. The entry for radon-222 from uranium
mill tailings was removed from the table as
substantially understated. Further work to up-
date the table is in progress. (See Chapter 3
under ‘‘Environmental Survey of the Uranium
Fuel Cycle.”’) In the other petition, the State of
New Jersey asked NRC to publish additional
regulations specifying what quantities of
radioactive material in effluents would be con-
sidered “‘as low as is reasonably achievable’’ for
large radioisotope facilities.

A substantial effort is now being devoted to
the environmental aspects of uranium milling,
decommissioning and decontaminating nuclear
facilities, radioactive waste disposal, and con-
tinued consideration of the health effects of low-
level radiation.

Health Effects of Low-Level Radiation

The NRC has expended substantial effort in
studying potential health effects of low-level
radiation on humans. Efforts during this fiscal
year included funding of research on the effects
of specific radioactive isotopes and of
epidemiology studies, the analyses of current
research in the field of radiobiology and
epidemiology, the drawing up of preliminary
plans to study the feasibility of a large-scale
epidemiology investigation on low-level effects,
and the convening of a public meeting on the
health risks of exposure to low-level radiation.

The work in the area of low-level effects will
continue at an expanded level to ensure that
NRC health-related radiation regulations reflect
the most recent scientific data.

The Director of the Office of Standards
Development presented testimony before the
Subcommittee on Nuclear Regulation of the
Senate Committee on Environment and Public
Works in April 1978. He discussed the respon-

sibilities for setting radiation standards, the
bases used for setting them, NRC activities con-
cerning radiation standards and exposure limits
for workers, and NRC staff views on the con-
duct of a major epidemiological study of the ef-
fects of low-level radiation.

NRC provided assistance to the Department
of Health, Education, and Welfare (HEW),
assigned by the President to develop a program
responding to concern about the effects of radia-
tion exposure on workers in nuclear-related pro-
jects. In this regard, representatives of NRC and
HEW met, with NRC providing information to
aid in the preparation of a Presidential report
scheduled for completion in early 1979.

Interagency Coordination

NRC has the responsibility for implementing
both EPA’s guidance and generally applicable
environmental standards for protection against
radiation. During 1977, EPA published stand-
ards (40 CFR Part 190) which limit releases of
radioactive material and resulting doses to the
public from the operation of various nuclear
facilities associated with the uranium fuel cycle.
An NRC task force, which includes EPA staff
members, is establishing the program for im-
plementing these standards.

The NRC became a member, along with 15
other major Federal agencies, of the Toxic
Substances Strategy Committee, formed under
the leadership of the Council on Environmental
Quality. NRC staff served on seven of the task
groups of this committee, which was to submit a
report to the President by the end of 1978
recommending strategies to be used by the
Federal Government for the control of toxic and
hazardous substances. Although radioactive
materials have been excluded from this report,
the principles for controlling cancer-causing
materials would be expected to affect radiation
control strategies, and the expertise gained by
NRC in controlling radiation is directly ap-
plicable to some aspects of controlling other car-
cinogens.

International Activities

The NRC staff is participating in activities of
the Nuclear Energy Agency (NEA) of the



Organization for Economic Cooperation and
Development (OECD). The NRC is represented
on the NEA Radiation Protection Committee
and on NEA expert groups on the control of
long-lived radionuclide emissions from the
nuclear fuel cycle, the control of ionization
chamber smoke detectors, and the control of
naturally occurring radioactive materials.

The staff has been working with the Depart-
ment of Energy and EPA to develop the U.S.
position on a recent draft of revised IAEA basic
radiation safety standards. The NRC was
represented on a working group that prepared
these revised standards.

The IAEA is preparing guidance on principles
and procedures for establishing effluent limits
for the release of radionuclides into the environ-
ment. A report on the principles for establishing
limits is scheduled for issuance by the end of
1978. The NRC staff is represented on the IAEA
advisory group preparing guidance on pro-
cedures to implement these principles.

In April 1978, the NRC staff also participated
in an IAEA advisory group preparing guidance
on reactor decommissioning.

SAFEGUARDS STANDARDS

The NRC devoted substantial standards ef-
forts during fiscal year 1978 to the safeguarding
of nuclear materials and facilities against theft
and diversion. Development of regulations in
this area is discussed in Chapter 4.

Physical Protection

In support of the newly adopted and proposed
safeguards regulations discussed in Chapter 4
and existing regulations, the NRC issued several
reports and regulatory guides. They include:

1) NUREG-0320, ““Interior Intrusion Alarm
Systems.”’ In meeting the requirements for
safeguarding of special nuclear material and
for physical protection of licensed facilities,
the licensee is required to design a physical
security system that will meet minimum per-
formance requirements. An integral part of
any physical security system is the interior
intrusion alarm system. The purpose of this
report is to provide information on the
various types, components, and performance
capabilities available to enable the user to

@

€)

171

design and install the appropriate alarm
system. In addition, this report discusses
and recommends maintenance and testing
procedures that, if followed, will help the
user obtain optimum results.

NUREG-0464, ‘‘Site Security Personnel
Training Manual’’ (published for comment)
and NUREG-0465, ‘‘Transportation Secu-
rity Training Manual”’ (published for com-
ment). Both these training manuals were
developed to assist licensees in developing
effective security personnel training and
qualifications programs, as required by 10
CFR Part 73. The manuals typify the level
and scope of training for security personnel
assigned to perform specific tasks and job
duties to protect special nuclear material,
nuclear facilities, and shipments.

Guides 5.54, 5.55, and 5.56. The Energy
Reorganization Act of 1974, which establish-
ed the NRC, directed the NRC, among other
things, to develop contingency plans for
dealing with threats, thefts, and sabotage
relating to SNM, high-level radioactive
wastes, and nuclear facilities resulting from
all activities licensed under the Atomic
Energy Act of 1954, as amended. These
guides assist licensees in developing con-
tingency plans acceptable to the NRC.

Material Control and Accounting

During fiscal year 1978, the NRC issued the
following reports for improving SNM control
and accounting.

1) NUREG/CR-0019, ‘“Value Impact of Vault
Automation in Special Nuclear Material
Storage,”’ which presents the result of a
cost-benefit study. The report indicates that
automation of SNM storage vaults can
significantly improve safeguards over
material not in process in nuclear facilities.

NUREG/CR-0014, ‘““An Evaluation of the
Use of Calorimetry for Shipper-Receiver
Measurements of Plutonium.’’ Three modes
of use are discussed: (a) calorimetry alone,
(b) calorimetry plus chemical assay, and (c)
calorimetry plus gamma-ray spectrometry.
The report indicates that calorimetry can be
used in conjunction with another assay
technique to substantially reduce shipper-
receiver differences for plutonium.
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NUREG/CR-0033, *““Procedures for Round-
ing Measurement Results in Nuclear
Materials Control and Accounting,’”” which
discusses applications of the procedures
presented. Rounding of data contributes to
the uncertainty of measurement results and
must be taken into account when calculating
limits of error.

NUREG/CR-0087, “Considerations for
Sampling Nuclear Materials for SNM Ac-
counting Measurement,”’ which presents
principles and guidelines for sampling
nuclear material to measure the chemical
and isotopic content of the material. Em-
phasis is placed on development of sampling
plans and procedures that maintain the ran-
dom and systematic errors of sampling
within acceptable limits for SNM accounting
purposes.

RADIOISOTOPES IN MEDICINE
AND INDUSTRY

Nuclear Medicine

Several objectives were achieved during fiscal
year 1978 in developing the NRC’s regulations
on use of nuclear materials to diagnose and treat
human illnesses.

In March 1978, the NRC published a pro-
posed policy statement on the regulation of the
medical uses of radioisotopes. In essence, the
policy provides that:

e The NRC will continue to regulate the
medical uses of radioisotopes as necessary
to provide for the radiation safety of
workers and the general public.

® The NRC will regulate the radiation safe-
ty of patients where justified by the risk
to patients and where voluntary standards
or compliance with these standards are in-
adequate.

e The NRC will minimize intrusion into
medical judgments affecting patients and
into other areas traditionally considered
to be a part of the practice of medicine.

Concurrently with publication of the draft
policy statement, the NRC proposed to permit
physicians greater latitude when they use certain
low-dose diagnostic radiopharmaceuticals by no
longer designating authorized clinical pro-
cedures.

In June 1978, the NRC proposed a rule
change to require persons holding NRC specific
licenses for human use of byproduct material to
ensure that patients treated with cobalt-60,
cesium-137, or iridium-192 implants remain
hospitalized until a source count and a radiation

Improvement in control and ac-
counting methods used in nuclear
maierials facilities is a continuing ob-
jective. In this photo, an NRC
evaluation team member (left) checks
revised NRC measurement pro-
cedures with the material control
manager at a nuclear fuel cycle
plant,



survey of the patient confirm that all implants
have been removed.

Consistent with the draft nuclear medicine
policy statement, the NRC published in July
1978 a proposed rule change to require nuclear
medicine licensees to keep records of all misad-
ministrations of radioactive material or radiation
from radioactive material. Misadministrations
include the administration of a radiophar-
maceutical or radiation from a wrong source, to
a wrong patient, or by a route other than that
intended by the prescribing physician. The pro-
posed rule would also require prompt reporting
of potentially dangerous misadministrations to
the NRC, to the patient’s referring physician,
and to the patient or the patient’s responsible
relative.

Products Containing Radioactive
Materials

In January 1978, the NRC exempted from
licensing requirements persons using small quan-
tities of cobalt-60 near the spark gap of oil-fired
furnaces to prevent ignition problems. The final
environmental statement (NUREG-0137)
prepared in connection with the exemption con-
cluded that, in order to protect the environment,
each spark gap irradiator must contain no more
than one microcurie of cobalt-60 and must be
used in electrically ignited fuel-oil burners hav-
ing a firing rate of at least 3 gallons (11.4 liters)
per hour.

In response to a petition for rulemaking, the
NRC amended its general license for use of
small quantities of source material to include
operational use of source material by Federal,
State, and local governmental agencies. The im-
mediate benefit of the rule change was to lessen
the existing administrative burden of specific
licensing required for infrared lenses coated with
a thin layer of thorium fluoride.

Addressing Petitions for Rulemaking

In July 1978, the NRC amended its statement
of organization to delegate to the Executive
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Director for Operations (EDO) additional func-
tions for dealing with petitions for rulemaking.
One delegation authorizes the EDO to deny any
petition for rulemaking where the grounds of
denial do not substantially modify existing
precedent. The other delegation authorizes the
EDO to propose, in response to a petition for
rulemaking, an exemption from licensing re-
quirements for certain radioactive products when
existing policy provides background or prece-
dent. The rule change resulted from a staff
study of improvements in efficiency and time-
liness in dealing with petitions for rulemaking.

Licensing Matters

In July 1978, the NRC proposed to amend its
regulations to require specific licensees to notify
the NRC when they decide to permanently
discontinue all activities involving byproduct,
source, or special nuclear material. This would
allow the NRC to communicate with licensees on
a timely basis regarding disposition of licensed
materals and cleanup of facilities.

In March 1978, the NRC published an ad-
vance notice of proposed rulemaking on safety
design requirements for radiographic exposure
devices. To aid in this undertaking, the NRC in-
vited interested persons to submit information,
comments, and suggestions on the requirements
in writing o