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In some respects, the U.S. has been much slower than some of



The reduced number of domestic reactor sales during the past
three years - three in 1976 in contrast to thirty-eight in 1973 -
might logically raise the question of whether U.S. utilities will
make further major commitments to nuclear power.

The answer is "yes" - in spite of the record.

The U.S. has no other choice unless it wants to increase its
dependence on oil from the OPEC nations. Today, the U.S. is
importing oil at the rate of more than five million barrels per
day. This is 551 more than the 1973 rate of import prior to the
mideast oil embargo. Those responsible for U.S. energy policy
do not judge this as a viable trend for the future.

The U.S. is fortunately blessed with large reserves of coal.
Coal will be significantly substituted for oil in generating
electric power but the evidence at hand suggests that it cannot
be mined or transported in the amounts required to do the whole
job. The fact that there is sufficient coal beneath the surface
of the U.S. to meet two or three centuries needs has little bear-
ing on roughly doubling current production and delivery rates. It
has been estimated that if coal production were to be doubled by
1985, it would require the opening of a new 2 million ton per year
mine every nine to 10 days for the next ten years and beyond.

But there is still another reason for projecting a resurgence
of nuclear power plant commitments in the U.S. As a nation that
owes much of its economic itfell-being to technological progress, it
will not forego the benefits of one of the most significant
scientific and engineering achievements of the twentieth century.
The U.S. populace are too pragmatic a people to ignore the fact
that nuclear power can provide electricity safely at minimum cost
and with minimum environmental impact. Despite the unending
rhetoric, innuendo, and debate that pervade the press, Congress,
and state legislatures, the results of seven state référendums
in 1976 prove the point. The voters in those states represent
approximately 22% of the nation's electorate, and in those seven
states, the total vote in support of nuclear power was by a two
to one margin.

Although nuclear sales have been down, not many sales have
been lost to fossil generating units. The utility industry has
not been buying new capacity because its near-term projections
have not indicated a need. Following a nation-wide historical
electric power growth rate in the U.S. of about 1\ per year for
20 years, the recession year of 1974 produced no growth and 1975
produced less than 2%. In 1976, however, the growth rate was
back up to 6% and barring another economic recession, it will
probably remain at 5%l - 6% for the foreseeable future.



Utility systems across the country are still carrying capac-
ity margins at an average of better than 30%, and in some
instances as high as 40$. A comparison of these numbers with
the 18-20% margins that most utility systems require also helps
to explain why not much new capacity has recently been committed.

Calls continue to be heard for further conservation initia-
tives, and we may well see further steps taken towards conserva-
tion that merit support. But, it is difficult to see how they
will have more than a minimal and transitory effect on the
future demand for electric power. There is just so much that
can be accomplished through increased efficiency and the elimin-
ation of waste. Conservation cannot be a substitute for growth
over any extended period. In fact, I would hazard the guess that
the substitution of electric power for diminishing energy resources
over the next several years will effectively offset any reduction
in the demand for electric power attributable to conservation.

As the need for more electric power is perceived, we will see
an early return of the utilities to the nuclear industry for
additional capacity. The utilities are fully aware that they will
have to make their move well in advance of the time the poiver will
actually be needed. With the protracted delays that have been
built into our licensing system, it now takes nine to 10 years
from the time a utility makes a commitment to the time it can
expect to bring a nuclear power plant on line.

Given these circumstances, nuclear power's future doesn't
appear to depend so much on "if" as it does on "when" and "how".
And, much of the key to the "when" and "how" is finding ways of
resolving the myriad of fuel cycle problems that now confront the
industry.

It is ironic that nuclear power's future should be so depen-
dent on closing the nuclear fuel cycle. It has been recognized
since its inception that the economic attractiveness of nuclear
power resides in the low cost of nuclear fuel. Knowing this, it
is difficult to explain how fuel cycle problems have become so
serious as to place in jeopardy the very future of nuclear power.
Although there may be no simple explanation, it is probably fair
to say that many of the problems that now confront the industry
either did not exist or could not be perceived ten years ago. It
is also probably fair to say that most of the problems are
wanting of social and political answers in contrast to technolog-
ical answers. It may even be fair to say that some of the prob-
lems are more imagined than real. But real or imagined, social
or technical, new or old, they exist and it has become increas-
ingly clear, even during the past year, that until they are
resolved, the full benefits of nuclear power are not going to be
realized.



To comprehend the complexity of some of the fuel cycle
problems, one should keep in mind their interrelationships, one
with the other, and how a seemingly plausible resolution of one
may adversely impact the resolution of another. These inter-
relationships also underscore the need for a definitive and
coordinated policy approach by the various involved agencies of
government.

The importance of these interrelationships becomes clearer
as one considers the individual steps or operations that make up
the integrated nuclear fuel cycle.

Uranium Supply

The uranium industry is today faced with problems that in
some respects are 180 degrees different from what they were less
than five years ago.

In the early '70's, it was a buyer's market: yellowcake
concentrate was selling for $6-7 per pound; production capacity
exceeded demand by what some producers called uncomfortably
large margins; producers were warning that significant quantities
of uranium which could not be viably mined and milled at the then
going selling price were being left behind and could not be
recovered at any price once the mines were abandoned; some 40 of
the 225 drilling rigs servicing the uranium industry were idle;
and many producers were revisihg their exploration and production
plans downward. Producers operating on the international front
said they saw little to differentiate worldwide supply-demand
prospects from the situation in the U.S.

Today, it is a seller's market: prices of yellowcake have
multiplied by five and more; producers are scrambling to keep
production capacity ahead of demand; drilling rigs are in short
supply and are being "begged, borrowed and stolen" from oil
drilling operations; and exploration is under way in areas that
formerly would not have warranted as much as a second look.

Although the uranium producer's problems today are quite
different from what they were just a few years ago, they are no
less real nor would they appear to have any less impact on his
projections and plans. In the early "70's, the producer did not
know when or how the AEC would lift the U.S. embargo against the
import of uranium. Nor did he know how the AEC would dispose of
its 50,000 ton stockpile of yellowcake. Today, those problems
are largely behind him. The schedule for the import of uranium
has been set and in light of the subsequent worldwide increase
in the demand for uranium, a gradually increasing import can be
expected to have less impact on the domestic producer than was
once envisioned. The stockpile problem no longer exists, most
of the 50,000 tons of yellowcake having been dedicated to making
up the difference in enrichment plant feed necessitated by



operating at one tails assay and contracting for enrichment ser-
vices at a lower tails assay.

The uranium producer's problems today, hox^ever, tend to be
more frustrating because he has available fewer benchmarks for
quantifying them. Also, he has less chance to exercise any
influence over their eventual outcome. For example, at the
present time, no irradiated reactor fuel is being reprocessed.
Hence, no recovered uranium or plutonium is being recycled to
save on requirements for virgin uranium. As long as this situ-
ation holds, the producer knows that the demand for uranium will
be higher by approximately 30%. He also knows that the govern-
ment's gaseous diffusion enrichment plants are currently being
operated at a tails assay of 0.25% U-235. If those tails are
dropped to 0.2% U-235, as the government says it intends to do,
if and when the Portsmouth add-on comes on line, it will decrease
the demand for uranium feed by approximately 10%. Only recently,
the plants were operating at a tails assay of 0.3% U-235.

Of increasing concern to both the producer and the user of
uranium is the difficulty of projecting U.S. uranium resources.
Resources, as used here, include both proven reserves and un-
proven potential. Within the latter category, potential is
further sub-classified as "probable", "Possible" and "speculative".
If one adds the 640,000 tons of reserves to the 1,060,000 tons of
undiscovered "probable", it provides enough uranium to fuel
approximately 300,000 Mwe of nuclear capacity for the anticipated
40-year life of the plants. If one then adds the less assured
1,270,000 tons of "possible" to the 590,000 tons of "speculative",
sufficient uranium would be available to fuel an additional 340,000
Mwe of nuclear plant capacity. The first total of 300,000 Mwe is
some 40% less than the 500,000 Mwe of nuclear capacity that ERDA
is now projecting will be in operation by the turn of the century.
The addition of 340,000 Mwe would, of course, well exceed ERDA1s
500,000 Mwe projection, but much needs to be done Lo cuiivert
potential resources to proven reserves. The concern arising from
the uncertainty involved is reflected in the increasing number of
arrangement? that utilities are making as a hedge against future
uranium shortages, either through joint exploration efforts, long-
term supply contracts, or purchases of uranium properties.

Uranium supply problems differ from those found in other
sectors of the fuel cycle in that they are amenable to resolution
through the traditional supply/demand pressures of the market-
place, xtfith a minimum intervention of government policy and
regulation. In the past, the uranium industry has been equal to
the challenge of demand and it should be equal to the challenge
ahead.
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Uranium Enrichment

Uranium enrichment, or more properly, uranium enrichment
capacity, is one of the most urgent problems facing the U.S.
nuclear program. Its importance, of course, extends beyond the
U.S.

The government's gaseous diffusion plants at Oak Ridge,
Tennessee; Paducah, Kentucky; and Portsmouth, Ohio are one of
the most successful engineering achievements of the entire
nuclear program, if not the entire history of U.S. industrialized
development. Built during World War II to enrich the '0.7% U-235
present in naturally-occurring uranium up to 1% U-235 to be used
as feed for further enrichment by other means, the diffusion plants
were subsequently proven to have the ability to produce product at
any desired enrichment over a wide range of tails assays. When
these plants have been fully modernized in 1983 through a cascade
improvement program (CIP) involving the substitution of more
effective barriers, and a cascade upgrading program (GUP) involv-
ing the substitution of larger plant components capable of taking
more input electric power, the total complex will have a separa-
tive work capacity of 27.7 million swu's. This is approximately
60% of the total enrichment capacity currently in operation, under
construction and under design throughout the free world.

Despite this success, the U.S. has been at a stalemate since
early 1973 in trying to determine how best to add still more
capacity.

That new capacity is needed, everyone is agreed. The 27.7
million swu capacity, that in reality will not exist until the
plant modernization program has been completed and the full comple-
ment of 7,300 Miíe of input power (6,000 Mwe for the unimproved
plants, plus 1,300 Mwe for CIP/CUP) has been acquired, is already
fully committed. Even operating at a tails assay of 0.37% U-235,
assuming no plutonium recycle, it líill take this total capability
to meet ERDA's contract obligations to service 211 domestic and 154
overseas power reactors having a combined electrical generating
capacity of 323,000 Mwe. If the U.S. is to have in operation by
the year 2000 the 500,000 Mwe of nuclear power plant capacity
projected by ERDA, an additional 25-30 million swu's of enrichment
capability will be needed just to meet domestic requirements. If
the U.S. is to provide additional enrichment services to overseas
customers, still more will be needed.

Aside from the question of whether further enrichment capacity
should be based on gaseous diffusion or gas centrifuge technolo-
gies, the unresolved problems standing in the way of building
further enrichment capacity in the U.S. are for the most part
political and revolve around the question of whether new capacity
should be built by the government or by the private sector. Those
in the industry favoring further government involvement argue that
only the government can make the attendant financial commitments
within the time frame dictated by the urgency of the need. They



further argue that, the political controversy surrounding the
private entry issue simply isn't going to be resolved in time,
taking into account the long licensing and construction lead
times imposed by environmental and financing c nstraints. Those
favoring private entry point out that industry can bring new
enrichment capacity on line in less time than it will take govern-
ment to do the job. They argue that private operation would intro-
duce the benefits of competition and would remove enrichment
services from the uncertainties of the government annual appro-
priations process. They further argue that it is unrealistic to
expect the taxpayer to support the large capital expenditures that
will be involved in building new capacity.

Failure of the Nuclear Fuel Assurance Act to pass the 94th
Congress left the matter unresolved. Designed to permit entry of
the private sector into the enrichment area, the bill would have
provided for government guarantees on the commercial viability of
ERDA's diffusion and centrifuge technologies and for payment to the
government of royalties for the use of those technologies. Oppo-
nents of the bill said it was designed to guarantee a fixed return
on private investment. Proponents disagreed but were inclined to
agree that the bill could have been better "packaged" inasmuch as
it was frequently misinterpreted and provoked a good deal of con-
torversy in the Congress. Ultimately, an emasculated version of
the NFAA passed the House but failed to come to a vote in the
Senate.

The 94th Congress did, however, authorize through a "contin-
uing resolution" construction of a 9 million swu add-on to the
government's gaseous diffusion plant at Portsmouth. Under the
"continuing resolution", ERDA is authorized to spend $85 million
on the project through March 31, 1977. ERDA expects that the 95th
Congress will authorize additional monies to proceed with the
project. But the impact of the ad<?-on, even if it proceeds on an
expedited schedule is still not clear. For example, no contracts
have yet been made to obtain the additional 3,000 Mwe of electric
power that will be necessary to operate the add-on. Also, ERDA
says that even after the add-on becomes operable, it does not
intend to re-open its enrichment order book. Rather, it says, the
new capacity will be used to reduce the tails assay on the separa-
tive work that it has already contracted to supply. And although
ERDA has said it would like to reduce tails assay to 0.2% U-235,
the capacity of the add-on won't be enough; it would take an add-
on of 12.5 million swu's and the recycle of uranium and plutonium
to reach that objective.

Meanwhile, the possibility of the private sector's entering
into uranium enrichment has not been foreclosed, but has obviously
suffered a set-back. The frustration of those desirous of enter-
ing the field was recently summed up by a Uranium Enrichment
Associates spokesman who said: "We have been tantalized by the
imminence of major policy decisions on the part of our government



only to see them deferred for further deliberations". Collective-
ly having spent an estimated $100 million in their efforts to be
responsive to the government's invitation to enter, some private
parties are still "bullish", others are taking a "wait and see"
stance, while still others have withdrawn from contention.

Equally uncertain are the postures of the new administration
and the 95th Congress towards the matter. Nor is it clear what,
if any, change in attitude will be taken by the utility users of
enrichment services. Up until now, some have quite openly
favored the entry of private industry, others have as openly
favored continued government involvement, while the vast majority
have voiced no opinion other than to indicate that they could not
themselves become involved in the ownership of such facilities.

But the clock is running and as each day passes, the need for
new capacity becomes more urgent. At what point, for example,
will U.S. utilities feel constrained from making further commit-
ments to nuclear power because of a lack of enrichment capacity?
To what extent does the U.S. want to maintain its position as the
leading supplier of enrichment services to the free world market?
To what extent will the U.S. industry's ability to export nuclear
steam supply systems depend on guaranteed enrichment services?
Can the U.S. succeed in its efforts to curtail the reprocessing
of irradiated fuel and the recycle of plutonium throughout the
world in the interest of controlling weapons proliferation without
being in a position to guarantee equivalent supplies of enriched
U-235.

Answers to these questions, many of which ?re already over
due, must largely be answered by government. But there is a role
for industry to play. The Forum, among other organizations, will
be continuing its efforts to coalese industry opinion towards
early resolution of the enrichment issue.

Closing the Back End of the Nuclear Fuel Cycle

As urgent as uranium supply and enrichment problems at the
fronf' end of the nuclear fuel cycle appear to be, they are in some
respects less worrisome than those at the back end of the cycle
and are to an even greater degree, wanting of political and social
answers rather than economic and technical answers. Further, it
has become abundantly clear during the past year that the problems
at the back end, that is, those dealing with spent fuel storage,
reprocessing, plutonium recycle, and waste management, can no
longer be considered as exclusive domestic issues. Concerns
relating to nuclear export and the risk of nuclear '.«/eapons prolif-
eration have not only moved these matters onto the international
scene, but have also shifted a good part of the responsibility for
their resolution to agencies of government whose primary concerns
lie outside the area of energy supply and demand.



From a technical viewpoint, the prerequisites for closing the
nuclear fuel cycle are quite straightforward: (1) establish cost-
effective reprocessing services; (2) field an acceptable system for
the permanent disposition of radioactive wastes; and (3) provide
the necessary assurances that plutonium can be managed and used in
commerce in a safe and properly safeguarded manner. Although
economic rationale suggests that uranium and plutonium recovered
from irradiated fuel should be recycled in light water reactors if
their value in mixed oxide fuel exceeds the cost of reprocessing,
other considerations to be weighed are the resultant savings in
uranium and enrichment services and the need for less spent fuel
storage capacity. As attractive as these factors may make
reprocessing in the near-term, it becomes imperative for commer-
cialization of the breeder.

Reprocessing and Plutonium Recycle

In the U.S., the reprocessing of irradiated fuel and the
recycle of plutonium in light water reactors are awaiting clarifi-
cation and implementation of the Nuclear Policy Statement issued
by the Ford Administration just prior to last November's presi-
dential election and resolution by the NRC of GESMO (Generic
Environmental Statement on the Use of Recycle Plutonium in Mixed
Oxide Fuel in Light Water Cooled Reactors).

The President indicated in his policy statement that the
reprocessing and recycle of plutonium should not proceed unless
there is sound reason to conclude that the world community can
effectively overcome the associated risks of proliferation. He
further stated that the avoidance of proliferation must take
precedence over economic interests. As this paper was being com-
pleted, ERDA was attempting to define a program consistent ttfith
U.S. international objectives that would set forth conditions
under which reprocessing and recycle could take place without
increasing the risk of proliferation. ERDA's recommendations
were to be submitted to the President for incorporation in the
FY 1978 budget. There was no indication of how the program might
be modified by the new administration although the key points of
the President's policy statement appeared to be in general accord
with views expresed by President-elect Carter during the campaign.

GESMO has been under consideration since well before the NRC
came into being in early 1975. NRC has issued for a second time,
that portion of the report dealing with health and safety. Public
hearings are now under way on these and related matters. The
safeguards section of the report, however, has not yet been
issued, although it was scheduled to be released before the end
of calendar 1976. Following its issuance, separate hearings will
be convened on this section of the report. Although safeguards
questions have taken on added complexity because of nuclear



export considerations, the Forum has urged NRC to separate tech-
nical safeguards issues as they pertain to domestic facilities
from international policy issues pertaining to export.

The Forum has told the NRC that the industry will be
restrained from taking further steps toward closing the fuel
cycle until the government is in a position to make assurances:
(1) that facilities for reprocessing irradiated fuel can be
licensed to identifiable standards; (2) that facilities for con-
verting recovered plutonium into a chemical form suitable for
transport and recycle use can be licensed; (3) that the commer-
cial use of plutonium in mixed oxide fuel can be licensed for
use in LWR's; and (4) that facilities for converting high-level
liquid radioactive wastes to a solid form acceptable for trans-
port and receipt by the government for terminal storage can be
licensed. The Forum has further told NRC that it must be able to
assure that these licenses can be issued with regard to safety,
safeguards and environmental standards and criteria that are
sufficiently comprehensive, predictable and stable so as not to
place in jeopardy, through unforeseeable ratcheting or backfitting,
the large financial investments that will be involved.

Meanwhile, Allied-General Nuclear Services has virtually
completed a 1,500 metric ton per year reprocessing plant, including
a separations facility, a uranium conversion facility, and limited
storage for waste and plutonium. Cold checkout is now under way
and an operating license application is under review. Sustained
operation, however, is dependent upon construction and licensing
of plutonium oxide and waste solidification facilities and it is
doubtful that work will be initiated on these until GESMO has been
resolved and the President's polic; statement, deferring commercial-
ization of nuclear fuel reprocessing but calling for a reprocessing
and recycle evaluation program, has been clarified. The plant's
owners don't predict start up until 1979, and admit that that date
may be optimistic. Exxon Nuclear has applied for a construction
permit to build a 2,100 ton per year plant and that application is
now under review by NRC.

Although the economic attractiveness of plutonium recycle in
Lwr's has from time to time been challenged as cost estimates for
reprocessing have increased, recent industry and government studies
show recycle to be favorable for large recycle facilities. Cost
savings range from $5 to $10 million per reactor per year. But
more persuasive than these cost savings in support of reprocessing
is the need for plutonium to fuel the breeder. Also, more impor-
tant are the savings that would result in both uranium and separa-
tive k

The Forum's new Committee on Nuclear Fuel Cycle Policy has the
problem of closing the fuel cycle under intensive study with the
hope that it can assist ERDA and NRC in finding the assurances they
believe necessary to support the early reprocessing of irradiated
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fuel and the early recycle of plutonium. Assisted in turn by the
Forum Committee on Breeder Policy, the Forum Committee on Nuclear
Export Policy and the Forum Committee on Safeguards, they are
trying to bring to the matter not only a comprehensive understand-
ing of the many facets of the problem, but also a full range of
cost/benefit considerations that must be factored into an equita-
ble solution.

Proliferation and Nuclear Export

The potential risk of nuclear weapons proliferation increases,
of course, as the number of countries having access to nuclear
technology and fissionable materials increases. CEA's Andre Giraud
recently estimated that by the year 2000, approximately 20% of the
world's nuclear generating capacity will be operating in countries
that do not yet use nuclear power. By the year 2025, he predicts
that the number will be 60%. The problem is awesome enough if we
consider only today's statistics. Some 45 different nations have
already indicated their intent to use nuclear power as an important
energy source. In addition to 112 operating reactors outside the
U.S., 117 reactors are under construction, 60 reactors are on order
and 180 more are being planned.

Six nations, including the U.S., already have the capability
to supply reactors or reactor components and fabricated fuel and
are actively pursuing export orders. In the last four years, the
U.S. share of the nuclear export market has dropped to less than
half of the 85% it enjoyed through 1972. A number of additional
nations are currently establishing their own indigenous supply
capabilities and presumably \iiill enter the export market at some
future date.

If we assume that most nations using nuclear power are going
to consider reprocessing and recycle as necessary adjuncts to
their nuclear power programs, the reality and magnitude of the
potential proliferation problem becomes obvious. To make the
further assumption that these same countries will one day want to
use breeder reactors confirms the inevitability of the problem
and adds further reason for its early resolution.

It has been a long-standing policy of the U.S. to limit and
retard the proliferation of nuclear weapons. Our industry, which
fully supports this policy, believes that these objectives can
best be achieved by providing adequate assurances that nations
wanting to import nuclear power reactors have ready access to
nuclear fuel and a means of disposing of the spent fuel. The
industry further believes that the U.S. must have a viable export
program if it is to influence the nuclear policies of importing
nations. A key to such a viable export program is providing
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countries with attractive alternatives to developing their own
domestic enrichment and reprocessing facilities. If supplier
nations make available an assured supply of enriched uranium as
well as fuel reprocessing and waste disposal services at compet-
itive prices, new fuel cycle initiatives will, according to this
line of thinking, appear less necessary. Through its participa-
tion in the so-called suppliers conference, through its urging of
a more active role for the IAEA safeguards program, and through
curtailing its own export of enrichment and reprocessing tech-
nologies and facilities, the U.S. appears to have made some pro-
gress in convincing other supplier nations of the merits of such
a policy.

The U.S. is fortunate in having access to the AGNS plant in
South Carolina to use as a test bed for proving out the license-
ability and reliable operation of a large reprocessing facility
as well as the efficacy of IAEA safeguards. The information that
could be made available through such test bed operations could go
far towards demonstrating to other supplier nations the viability
of the underlying policy concept. Indeed, such an international
demonstration effort could prove invaluable in eliminating some
of the questions and doubts now clouding the concept of multi-
national regional fuel cycle service centers.

The economics of size indicate that an optimally-sized
reprocessing plant is one that can accommodate the spent fuel
output of 50 large reactors. It has been estimated that as few
as eight such large facilities could handle the spent fuel to
be generated in all power reactors throughout the free world up
to the year 2000. This relatively small number is explained by
the time delay between the adoption of a nuclear pô f̂er program
and the time it becomes necessary to deal with the spent fuel
generated. It should certainly be easier to safeguard the inven-
tories of plutonium, as large as they may be, in eight plants, or
even twice that number, than it would be if each of the importing
nations felt it necessary to develop its own capabilities. Further-
more, the construction of mixed oxide fabrication facilities
located contiguous to such reprocessing facilities should be
encouraged, inasmuch as such an arrangement would minimize the
safeguards problems associated with such transportation.

The rationale for proceeding in this manner is based on four
assumptions, each of which suffers from over-simplification, but
not to the extent that it can be disregarded. The first is that
an increasing number of nations of the world are going to even-
tually avail themselves of the benefits of nuclear power, irre-
spective of the policies adopted by the U.S. and other supplier
nations. Many of them have no other choice. Second, they are
going to avail themselves of the energy content of spent fuel,
whether they do this through the use of their own processed mixed
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oxide fuel or through the use of equivalent nuclear fuel furnished
to them in kind by a supplier nation to \tfhom they have turned over
their spent fuel. Third, the nations that currently have reproces-
sing and fabrication capabilities are going to stand a much better
chance of controlling proliferation through positive steps of
cooperation in supplying services rather than through the negative
steps of denying access to reprocessing technology. The U.S.
nuclear industry is convinced on the basis of its own experience
that denial typ.e policies will almost certainly fail. This kind
of failure, Forum President Carl Walske points out, "would bring
on a collapse of what has been delicately gaineü through the test
ban treaty and the non-proliferation treaty". In fact, the stim-
ulus that a denial policy would give the have-not nations to
acquire their own reprocessing capability would be tantamount to
inviti ig weapons proliferation. The fourth and final assumption
is that the most effective management procedure yet suggested for
handling plutonium is to burn it as recycle fuel or as breeder
fuel.

Collectively, these assumptions lead to the suggestion that
a system combining the operation of a relatively few reprocessing
and mixed oxide fabrication centers around the world which would
dispense mixed oxide fuel on a tightly controlled "as needed'1

schedule, thereby minimizing the requirements for multiple pipe-
line inventories, merits further attention.

Waste Management

Waste Management is perhaps the most paradoxical of the fuel
cycle problems. Although it has generated the most notoriety and
public concern, it is probably the easiest to solve technically
and will probably have the least environmental impact as well as
the least health and safety impact on the general public.

The nuclear industry's concern over the waste management
problem is not that the problem will not be satisfactorily resolved
in due time, but rather that until a solution is available, its
mere existence will continue to impact adversely on other steps of
the nuclear fuel cycle as well as on the licensing of reactors.
The absence of a solution to the waste management problem has al-
ready been the cause of challenges to two NRC reactor licensing
proceedings that are now the subject of court litigation. It could
be the cause of further court litigation. In short, it is the root
cause of one of the industry's most serious public acceptance
problems.

Another concern of the industry is that until NRC and ERDA
have determined in what chemical form the solidified high-level
waste will be acceptable for receipt by a government repository,
the design for a waste conversion adjunct of a spent fuel reproces-
sing facility cannot be finalized. This, of course, means that no
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high-level liquid wastes can be converted to solid form. Since
NRC regulation requires that all liquid high-level wastes discharged
by a fuel reprocessing plant be solidified within a period of five
years, there is no incentive on the part of the reprocessing plant
owner to provide for more than this capacity of interim liquid
storage. Hence, the absence of an answer on the chemical form of
the solidified waste means in essence that a reprocessing plant is
not likely to start up until the matter has been resolved.

NRC has indicated that it will develop a complete regulatory
basis for the management of solidified high-level waste by 1978.
ERDA plans to have a pilot plant capable of receiving such wastes
fcr disposal in a geologic terminal storage facility by 1985.
Towards that end, ERDA is now negotiating with a number of states
to carry out test borings in salt, shale and granite formations.
Since the preferred deposit appears to be salt, the Forum has
suggested to ERDA that it concentrate its initial efforts on
potential salt formations with the intent of pursuing screening
and demonstration efforts on alternate fo -mations on a time scale
that will not delay its work on salt.

The importance of an early decision on a \̂ aste management
repository is underscored in the President's Nuclear Policy State-
ment referred to earlier. In that statement, he urged ERDA to
look into the possibility of speeding up its schedule. In the mean-
while, the Forum, the Edison Electric Institute, and an ad hoc
group of utilities under the leadership of New England Electric
Company are all pressing ERDA for the earliest possible decision.
The Forum has further offered to assist ERDA in making contacts with
appropriate officials \tfithin some of the states and has also offered
to assist the Energy Resource Council and the Office of Management
and Budget in their coordinating roles.

Concludir Remarks

Commercial nuclear power's record of achievement has already
predestined it for a continuing energy role in the U.S. as well as
in most ether nations of the world. Many of the world's leading
economists believe that the only \iray to close the economic gap
between the rich nations and the poor nations is to increase
electric power consumption throughout the l̂ orld. If this is to
take place, nuclear power must play a leading role. The greatest
threat to this realization, at least over the short term, would be
a failure to recognize the need in time.

Nuclear power, even today, faces no problems that can't be
resolved through a better understanding of its inherent benefits
and risks. This understanding must be achieved on both a domestic
and international scale.
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In some respects, the U.S. has been much slower than some of
the other nations of the world in recognizing the need to re-order
its energy options in the wake of the mideast oil embargo of 1973.
Many of its people have found it difficult to relinquish their
hold on the "business as usual" concepts that were tied to unlim-
ited supplies of regulated natural gas and $3 imported oil. Others,
particularly the environmentalists and the no-growth advocates,
have repeatedly said that the problem can be solved through con-
servation. Still others have apparently felt that by simply artic-
ulating a national energy policy, the problem would either go
away or be resolved ovei-night with little or no impact on their
corporate or personal lives.

Fortunately, evidence is now mounting to suggest that none of
these approaches, separately or collectively, are adequate for
dealing with the tough realities cf a pending energy shortage.
President-elect Carter has said that "one of the greatest failures
of national leadership is the failure to convince the American
people of the urgency of our energy problems". By the actions he
has taken since the election, even prior to the inauguration, there
is ample reason to believe that he intends to make the energy
problem one of the top priorities of his new administration. Al-
though he has emphasized the importance of coal and conservation,
he has also said he expects atomic energy uses to expand.

The rate and extent of that expansion will depend in part on
the leadership industry and other segments of the nuclear commun-
ity provide in maintaining nuclear power's record as a safe,
efficient, economic and clean producer of energy. It will depend
in part on our continuing to carry to the people the record of
nuclear power's achievements and the vital role that nuclear
power must play in the future energy supply of the U.S., as well
as many other parts of the world. We must constantly keep in mind
that nuclear power is an international development; our programs
are inextricably tied together.

The problems nuclear power faces are complex; they are diffi-
cult. But the need for nuclear power is compelling. We shall
respond accordingly.
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