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ABSTRACT

The unsolved problem of nuclear waste storage and 
disposal is a matter of increasing concern. Burial in 
deep geologic formations is currently the most widely 
discussed method of disposition although many technical 
and political questions remain to be answered. There is 
a need for technical input and expert evaluation in high- 
level waste policy development and implementation although 
political and social factors will determine the final deci
sions which are made.

Authority and responsiblity over high-level waste 
facility siting are diffused and overlapping. Public 
attitudes toward nuclear waste do not provide clear incen
tives for officials to act decisively in establishing 
repositories. Although the public appears to want solu
tions to the problem of nuclear waste, our data indicates 
that most people would be unwilling to accept a repository 
anywhere in their state.

It is argued that, under these circumstances, a 
continuation of current practices will generally charac
terize future high-level waste policy. Where changes

vi



become necessary they are likely to be incremental and 
result in such actions as the establishment of interim 
storage facilities at existing nuclear installations.



INTRODUCTION

Nuclear, fission, like most technological responses 
to societal problems, has offered benefits, and has 
incurred costs. Although the dream of energy "too cheap 
to meter" has been replaced by skepticism and growing 
disfavor, commitments have already been made. Nuclear 
fission produces electrical energy important to our eco
nomic growth and atomic weapons necessary to our national 
security. It also produces the hazard of radioactive 
waste. Technological responses to the societal problem of 
nuclear waste are also being offered, but in an environ
ment more aware of the trade-offs involved. Solutions to 
the problem of nuclear waste disposal, as they are 
developed and tested, will be more explicitly linked to 
their associated costs and benefits. Options for handling 
and disposal must come from the scientific community, but 
final policy determination and implementation will be the 
result of political deliberations.

The unsolved problem of nuclear waste disposal is 
very much a thorn in the side of the already beleaguered 
nuclear power establishment. Industry spokespeople con
tinue to assure an increasingly skeptical public that a



solution is "just around the corner" while nuclear critics 
point to the problem as indicative of the short-sightedness 
and narrow concerns of the pro-nuclear forces. Con
flicting evidence as to the importance and gravity of the 
waste disposal issue is given by experts on all sides of 
the nuclear debate. A Harvard academician who is chairing 
a National Academy of Sciences review of nuclear power has 
said that "should nuclear energy ultimately prove to be 
socially unacceptable, it will be primarily because of the 
public's perception of the waste disposal problem" (Jakimo 
and Bupp 1978, p.64).

Governmental officials are acknowledging the 
problem and pouring more money into research and develop
ment. Burial in deep geologic formations is currently the 
most favored method under consideration for the disposal 
of nuclear wastes. Implementation of this method of dis
posal will require not only additional technical infor
mation but also a concerted and determined political 
effort. As this paper will indicate, there are many 
difficult and conflicting technical, jurisdictional and 
attitudinal questions involved in the siting of a nuclear 
waste burial facility. A consideration of all of these 
elements is essential to an understanding of the siting 
decision.



Each of these £a.ctors--technical, jurisdictional 
and attitudinal--wi11 be addressed in turn in this paper. 
These will then lead to an analysis of nuclear waste 
disposal policy and speculation about the future direction 
of decision-making in the siting of waste burial facili
ties. The technical and jurisdictional sections of the 
paper are based on an extensive review and analysis of the 
available literature. The attitudinal discussion is based 
on analysis of data from a public opinion survey as well 
as information reported in the literature. The concluding 
discussion is speculative, but is well-supported by the 
foregoing analysis on which it is based.



TECHNICAL BACKGROUND

Nuclear waste is not unique as an undesirable 
byproduct of the generation of electricity. Several tons 
of harmful chemical wastes are produced every day in the 
operation of a coal-fired power plant. In fact, the 
volume of waste produced by a nuclear power plant is only 
a very small fraction of that produced by a coal-fired 
power plant. Nuclear waste is not singularly toxic as 
compared with many other poisonous substances, such as 
barium and chlorine, produced in great quantity by the 
chemical industry (Cohen 1977, Copulos 1977) .

Nuclear waste is no less carefully monitored or 
controlled than other harmful wastes. Carbon dioxide and 
sulfur dioxide, both known to have adverse health and 
climatological effects, are routinely released in great 
volumes during the operation of fossil-fueled power 
plants while great effort is expended to contain all 
possible amounts of radioactivity from nuclear facilities. 
Chemical waste disposal facilities, as characterized by 
the Hooker Company’s Love Canal, are subject to consider
ably less stringent regulation than nuclear waste storage



facilities. The adverse biological effects of many of 
these chemicals are much less understood than the effects 
of radiation.

What then is it which sets nuclear waste apart 
and causes such consternation among experts and non
experts alike? Unlike chemical toxins which can be 
neutralized by appropriate chemical transformations, 
although this is not often done, nuclear wastes remain 
radioactive regardless of their form. Whether gas, liquid 
or solid, nuclear wastes are radioactive and therefore 
potentially hazardous since exposure to or intake of 
radioactive materials can cause sickness; cancer, death 
and genetic damage. The extent of the hazard posed by 
nuclear wastes depends upon the type of radioactive 
particles involved and the method of dispersion. Radium 
is dangerous when part of the water supply or food chain 
because almost a third of ingested radium enters the 
bloodstream and is deposited in bone marrow (Lapp 1977, 
p.72). Plutonium, in contrast, is easily excreted from 
the body, but if inhaled may lodge in the lungs and cause 
bronchial cancers (Olson 1976, p.117).

Harmful exposure to nuclear wastes can be mini
mized and even eliminated through adequate handling, 
however, and the problem of storage and disposal would be 
considerably more tractable were it not for the other



major characteristic of many nuclear wastes--longevity.
The radioactive lifespan of many nuclear waste products 
far exceeds the length of time which any government or 
social institution has ever endured. Plutonium, for 
example, remains radioactive for at least 250,000 years. 
Many people fear humankind is incapable of insuring the 
integrity of any waste disposal system for such incredibly 
long periods of time.

Not all forms of nuclear waste pose similar 
hazards or require the same handling. Although all 
nuclear waste is by definition radioactive, the levels and 
duration of radioactivity vary greatly. Nuclear wastes 
are generally classified as low level, intermediate level 
or transuranic, and high level. Low-level wastes contain 
less than 10 nanocuries of transuranic activity per gram 
of material and very low concentrations of radionuclides. 
They require very little shielding and are produced in 
almost all activities involving radioactive materials. 
Although the volumes of low-level wastes produced are many 
times greater than the volumes of intermediate and high- 
level wastes, they are also more easily and safely dis
posed of, usually through shallow land burial. Because of 
the greater ease of dealing with this type of nuclear 
waste, it will not be a major concern of this paper,



although many of the same problems are likely to arise in 
siting low-level as high-level nuclear waste disposal 
facilities.

Intermediate and high-level wastes pose significant 
and as yet unresolved problems for adequate storage and 
disposal. Intermediate, or transuranic, wastes contain 
significant (usually defined as more than 10 nanocuries) 
amounts of transuranic contaminants per gram of material. 
This type of waste is produced in spent fuel reprocessing 
and in nuclear weapons production. It would also be 
produced in fuel preparation for the breeder reactor if 
that program should continue.

High-level wastes are made up of the spent fuel 
rods no longer of use in nuclear reactors and the fission 
products and actinides separated out during fuel repro
cessing. Both intermediate and high-level wastes require 
long-term isolation from the biosphere based upon many 
technical and policy considerations. Because of the 
similarity of their handling requirements, both types of 
waste will be referred to as high-level waste (HLW) 
throughout this paper. >

A primary concern in any study regarding the 
storage and disposal of HLW must be with the magnitudes 
of wastes involved. Unfortunately, accurate and meaning
ful estimates of the volumes of HLW which have been and



will be produced are difficult, if not impossible, to make. 
Data covering the waste created in the early years of the 
atomic age (the 1940’s, 1950's and early 1960's) are not 
always available. In some cases, records were never kept, 
and in other instances, records were inadvertantly des
troyed (National Research. Council 1976). Additional 
difficulties in estimation arise from the fact that HLW 
can take many different forms, both actual and theoretical, 
and the volume of waste will vary greatly depending on the 
form involved. Adding to the confusion are the many 
different units of measure which can be used to express the 
estimated volumes and the different categorizations of 
waste-types which are used.

The two major activities in which HLW are produced 
are defense-related nuclear activities and the operation of 
commercial nuclear-powered reactors. Most HLW was produced 
in defense-related activities during the past 30 years, 
although that picture is rapidly changing. At present and 
in the future, HLW generated by the military is expected to 
remain at a constant and fairly low rate. The commercial 
reactor industry has grown rapidly in the last decade, 
however, and has already surpassed defense-related activi
ties in the generation of HLW (Interagency Review Group on 
Nuclear Waste Management 19781, The annual generation



rate of HLW by the commercial reactor industry is expected 
to continue to grow rapidly, at least in the near future.

There are currently about 75 million gallons of 
high-level military waste in temporary storage ("Radio
active Wastes: Some Urgent Unfinished Business" 1977).
There are also many tons of solidified intermediate-level 
transuranic waste which have been buried at governmental 
installations over the years in both retrievable and non- 
retrievable modes. According to one governmental source 
(Interagency Review Group on Nuclear Waste Management 
1978), defense-related activities have produced 9,400 
thousand cubic feet of HLW and 1,100 kilograms of trans
uranic waste. The same source reports that over 50 million 
cubic feet of low-level wastes have been produced and 
buried at governmental installations.

Commercially, nearly 5,200 tons of spent fuel from 
72 United States reactors have been produced and remain 
temporarily stockpiled ("A Flood of Hot Waste" 1979). 
According to Jakirno and Bupp (1978, p . 65) , a typical modem 
nuclear reactor discharges about 30 tons of spent fuel per 
year. In a Scientific American article, Bernard L. Cohen 
(1977, p.21) maintains that a 1000 megawatt reactor annu
ally produces about two cubic feet of prepared HLW, while 
in her book, Critical Mass, Jacque Srouji (1977, p.148) 
quotes a figure closer to 1000 cubic feet. Reprocessing



of spent fuel, if it is resumed, results in a reduction of 
the volume of HLW, but in even greater volumes of inter
mediate and low-level wastes contaminated with transuranic 
elements ("Radioactive Wastes: Some Urgent Unfinished
Business"1977). According to the Interagency Review Group 
on Nuclear Waste Management (1978, p.10), over 15 million 
cubic feet of low-level waste has been produced commer
cially as of October, 1978.

Estimates of the volumes of HLW to be produced in 
the future present even greater problems. Predictions 
about the growth of the nuclear power industry, fundamental 
to any estimates about waste production, are increasingly 
uncertain. The same source ("A Flood of Hot Waste" 1979) 
which estimates that there now exist 5,200 tons of spent 
reactor fuel goes on to predict that by 1990 that amount 
will increase to 37,900 tons. If the growth of the nuclear 
power industry matches projections made by the Nuclear 
Regulatory Commission, there will be about 500 reactors 
operating resulting in an accumulation of more than 125,000 
tons of HLW ("Radioactive Wastes: Some Urgent Unfinished
Business" 1977). Using a different unit of measure, a 
National Academy of Sciences panel (National Research 
Council 1975) predicts that by the year 2000 nuclear 
reactors will have produced 13,800 cubic meters of solidi
fied HLW. A Science article ("Radioactive Wastes: Some
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Urgent Unfinished Business” 1977) predicts that by 2000 the 
total volume of solidified waste could be as high as 11 
million cubic feet with many more millions of cubic feet of 
low to intermediate-level transuranic waste.

A slowing of the projected growth rate for the 
nuclear industry would certainly reduce these estimates, 
but the inventory of existing waste and each year's addi
tion to it remain to be dealt with. The volume of existing 
HLW pose significant problems for adequate storage and 
disposal. Rapid growth of the nuclear industry and the 
concomitant increases in HLW inventories will compound 
those problems but a slowing trend in the growth of the 
nuclear industry and waste production will not take away 
the basic problem of adequate, storage and disposal.
Whether there are 37,000 tons or 25,000 tons of spent fuel 
in temporary storage in 1990, a method of safely disposing 
of those wastes is needed.

The formidable task of assessing current and pre
dicting future inventories of HLW is made even more 
difficult when the international scope of the problem is 
taken into account. As of 1976, there were 41 countries 
committed to the use of nuclear power to produce electri
city, 20 of which already have operating nuclear reactors 
(Angino 1977). The United States is actually responsible 
through contractual agreements ("New Spent Fuel Policy
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Unveiled" 1977) for disposing of the HLW produced by some 
of the reactors it has exported. The United States, in its 
leadership role in the development of atomic energy, is 
morally obligated to provide solutions to the waste storage 
and disposal problem. With the spread of the nuclear power 
industry to more and more countries as well as the poten
tial for contamination of international waters and air
sheds, the nuclear waste problem does not stop at the 
borders of any country. The focus of this paper will be 
upon the United States' experience in handling HLW, but it 
must be remembered that the problem is an international 
one.

Currently applied methods of dealing with HLW 
inventories are generally acknowledged to be inadequate 
and very temporary. Most commercially produced HLW, in 
the form of spent fuel rods, is being stored in water 
storage pools at the power plant sites. This involves 
over 5,000 tons of HLW at 72 sites around the country.
These storage pools were constructed as temporary holding 
ponds to allow the most intense heat produced by spent fuel 
to dissipate before proceeding with reprocessing or dis
posal. With these aims, most reactor storage pools were 
built to hold no more than about five years accumulation 
of spent fuel. By using higher density storage techniques 
and increasing the size of storage pools, utilities have
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been able to postpone their deadlines for shipping out 
accumulations of HLW. It is estimated (Olson 1976, p.158) 
that some plants may soon lose normal discharge capacity in 
their pools which is necessary for maintenance and safety 
procedures. If new storage or disposal facilities for 
spent fuel, are not found within six to ten years, "many 
nuclear power plants may be forced to reduce operations or 
even shut down during the mid-to-late 1980‘s" (Jakimo and 
Bupp 1978, p.66).

Some additional commercially produced HLW is also 
being stored at the sites of two privately owned but no 
longer operating reprocessing plants. The Nuclear Fuel 
Services reprocessing plant at West Valley, New York, 
operated from 1966 to 1972. During that time a few utili
ties shipped small amounts of spent fuel there to be 
reprocessed. Most of the wastes which were reprocessed at 
West Valley were from governmental installations. Six 
hundred thousand gallons of HLW are currently stored in a
750.000 gallon underground tank at West Valley. About
30.000 gallons of this is a heavy sludge at the bottom of 
the tank which is estimated (Lester 1977) to contain at 
least 85 percent of the radioactivity of the waste stored 
in the tank, but no satisfactory method for removing the 
sludge without dissolving the carbon steel tank has been 
developed. Nuclear Fuel Services, owned by the Getty Oil
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Company, places responsibility for monitoring and eventu
ally disposing of the.waste on the New^York State Energy 
Research and Development Authority who contractually agreed 
to assume ultimate responsibility for the wastes. The 
State of New York in turn insists, and probably accurately, 
that only the federal government has the resources neces
sary for such a task.

Spent fuel was also shipped by some utilities in 
Illinois, Wisconsin, Connecticut and California to a re
processing plant in Morris, Illinois, owned by General 
Electric. .This HLW is now being stored in large pools at 
the plant. An attempt by General Electric to expand its 
waste storage capacity has met with stiff opposition in the 
state (Jakimo and Bupp 1978),

High-level waste is also produced and stored under 
the auspices of the federal government at various installa
tions around the country. Fuel reprocessing, primarily in 
connection with the production of plutonium for nuclear 
weapons, is carried out at Hanford Works near Richland, 
Washington, the Savannah River Plant in South Carolina, 
and the Rocky Flats Facility near Denver, Colorado. The 
resulting HLW is stored at Hanford and Savannah River and 
the Rocky Flats wastes are shipped to the Idaho National 
Engineering Laboratory near Idaho Falls, Idaho. These 
three installations provide storage for most of the
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country's high-level military wastes, presently about 75 
million gallons, in some 200 underground tanks of up to 1.3 
million gallon capacity each.

As is the case at West Valley, the tanks used at 
Hanford and Savannah River are carbon steel and subject to 
corrosion. Much of the military waste which did not form a 
sludge has been solidified to form a salt cake in the tanks 
making retrieval even more difficult. HLW at Idaho Falls 
has been handled somewhat differently in that liquid wastes 
are stored in more corrosion-resistant stainless steel 
tanks. Some of the liquid waste stored at the Idaho Falls 
facility has been withdrawn from the tanks, calcified 
(converted to a white powder) and stored in stainless steel 
bins. This type of storage is more stable but is still 
considered only temporary.

Small amounts of additional high-level wastes are 
produced and/or stored at several other facilities in
cluding Los Alamos Scientific Laboratory in New Mexico and 
the Oak Ridge National Laboratory in Tennessee.

All of the existing HLW storage facilities were 
designed and built as temporary repositories. It has 
always been assumed that solutions to the problem of long
term storage and disposal would be available within the 
"next few years." But the "next few years" has lengthened 
into several decades and the waste continues to sit in
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temporary storage, some of it having been there for over 
30 years. Under these conditions, it is probably not 
surprising that some problems have developed.

A persistent problem at both. Hanford and Savannah 
River has been the leakage of wastes from the underground 
storage tanks. All together, some 500,000 gallons of HLW 
have leaked from the tanks ("Radioactive Wastes:. Some 
Urgent Unfinished Business" 1977). At Hanford, 11 of 151 
tanks had developed leaks by 1970 (Olson 1976, p.164). In 
1973, the most serious leak occurred when 115,000 gallons 
of wastes with high concentrations of cesium 137 and 
strotium 90 seeped 47 feet down into the surrounding soil 
(Garvey 1977, p. 43) . The storage tanks used, at Hanford and 
Savannah River as well as the reprocessing plant at West 
Valley were made of carbon steel which is less expensive 
than stainless steel and also more subject to corrosion.
The HLW stored in these tanks was neutralized to reduce its 
corrosiveness, but again, only with the idea of making it 
suitable for temporary storage. Leaks will continue to 
develop in these tanks until such time as the waste is 
removed and put elsewhere. The difficult job of removing 
the waste liquid, sludge and calcified powder from these 
tanks is as yet a technically impossible job. When methods 
for removing the waste from these tanks have been per
fected, the costs of removing and then solidifying the
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waste for final disposal have been estimated ("Radioactive 
Wastes: Some Urgent Unfinished Business" 1977) to go as
high as $20 billion.

In addition to these storage and removal problems 
which are known to exist and which will require generally 
the same solutions, there are many unique and little known 
problems as well. For example, in 1969 at West Valley, 42 
ruptured spent fuel elements that could not be reprocessed 
were simply put in concrete and buried at the bottom of a 
50-foot hole ("West Valley: The Question Is Where Does
Buck Stop on Nuclear Wastes?" 1977). The excavation and 
handling of this HIM will be a formidable and one-of-a- 
kind task.

Many HIM storage practices were employed in the 
early years of the atomic age which would clearly be unac
ceptable today. Several of these storage sites will 
require extensive excavation and HIM removal as an adequate 
waste disposal program is implemented. For example, at Oak 
Ridge National Laboratory in Tennessee, records were not 
kept at all during the late 1940's and early 1950's as to 
the type and amount of nuclear waste being buried there. 
Later, records were kept, but many were destroyed by a fire 
in 1961. Several of the storage areas at Oak Ridge used 
for solid waste burial were very close to the water table 
or even, in the case of one site, actually saturated by
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groundwater runoff into nearby streams (National Research 
Council 1976). Situations such as this will have to be 
corrected as money, "the state of the art" and public 
demand allow.

To date, there has been no documentation as to 
actual harm caused to humans or animals as a result of 
these existing problems. The concern certainly exists 
that the potential for harm resulting from these accidents 
and unsafe practices is great. In the case of the storage 
of HLW in liquid form in underground tanks, the potential 
for the contamination of underground water supplies exists. 
Surface waters could also be contaminated by airborne 
radionuclides, surface runoff, spills that have not been 
cleaned up, and seeping groundwater which is contaminated. 
It is also possible that radioactive dust from burial 
sites might be carried by the wind to populated areas. 
Erosion of groundcover by natural processes such as wind 
and rain would serve to further increase this potential 
hazard. The amount of radioactive material which has 
escaped from the various storage sites is not generally 
known, but is clearly recognized to have occurred. Given 
the nature of the presently employed storage facilities, 
it seems likely that outside contamination will increase 
until the HLW can be transferred to more adequate 
facilities.
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Considerably more is known than is done about the 

storage and disposal of high-level nuclear waste. There is 
general agreement about the most promising types of storage 
and the utility and feasibility, in principle, of each.
Many technical details remain to be worked out for each 
method as do adequate demonstrations of safety and accept
ability.

There are four major classifications of HLW 
storage and disposal methods: short-term, interim, long
term and permanent. Short-term storage techniques are 
employed to allow short-lived isotopes such as iodine 131 
to decay. These short-lived isotopes produce tremendous 
amounts of heat and are particularly dangerous but usually 
require less than five years, and in some cases only a few 
months, to decay to less'hazardous elements. Short-term 
storage requires some type of cooling mechanism to keep 
temperatures within tolerable limits and extensive 
shielding, presently accomplished in special cooling ponds 
at reactor sites.

Interim storage refers to any methods of storing 
waste with the intention of eventually transferring the 
waste to more permanent storage or disposal. This type of 
storage may serve the function of allowing further radio- 
active decay to take place, making the final disposal of 
waste easier, or it may only, be a stop-gap measure used
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until such time as an adequate method of final storage or 
disposal is available. Interim storage is usually seen to 
involve a period of up to 100 years, although it may 
involve considerably less time.

One type of interim storage facility which is 
currently being considered is the retrievable surface- 
storage facility (RSSF). The RSSF was first proposed in 
1972 by the Atomic Energy Commission as a stop-gap measure 
to provide safe storage for high-level military and commer
cial wastes until such time as a long-term storage or dis
posal method could be developed and proven. The RSSF was 
to consist of individual concrete-enclosed casks con
taining canisters of solidified wastes cooled by natural 
air flows in a large field. Little progress has been made 
in the development of an RSSF because of fears that it 
would replace more adequate long-term storage or at least 
slow efforts in that direction. Energy.Secretary 
Schlesinger in 1977 expressed interest in moving forward 
with plans to construct an RSSF as well as pursuing long
term storage methods ("Radioactive Wastes: Some Urgent
Unfinished Business" 1977).

Another type of interim storage facility which is 
currently under consideration is a national or regional 
"away from reactor" (AFR) pool. These pools would be 
built to accept the spent fuel rods which are currently
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filling available space in the cooling ponds at reactor 
sites. General Electric and Exxon have both announced 
plans (Jakimo and Bupp 1978) to construct AFR pools to be 
operating in the early 1980's. These AFR pools are quite 
short-term and will provide interim storage for only about 
10 years.

Long-term storage involves the isolation of HLW 
with the intention of never disturbing it but with the 
possibility of retrieval if it should become necessary. 
Disposal of HLW involves permanent isolation from the bio
sphere in a manner that precludes retrieval. Because of 
the remote likelihood of retrieving HLW from long-term 
storage, it is generally viewed as basically synonymous 
with disposal. The major difficulty in developing and 
testing methods of long-term storage is that they are so 
very long-term. Long-term storage must be measured in 
geologic time--in terms of thousands and millions of 
years--where prediction is difficult, if not impossible.

There is general agreement about what is necessary 
for adequate (safe) storage of HLW, be it short-term, 
interim or long-term, although no such concensus exists as 
to how these objectives are to be met. Any type of HLW 
storage must isolate that waste from the biosphere. Four 
major aspects of the biosphere are of particular concern.
An adequate method of storage must insure against any type
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of unwitting human contact. This is especially important 
for long-term storage where existing social and political 
institutions which are cognizant of the danger may no 
longer exist. Adequate storage must also preclude the 
possibility of contamination of water supplies either by 
the intrusion of water into the storage site or the migra
tion of radioactive particles to the water supply. Air
borne radioactivity must also be controlled in adequate 
storage. Finally, the storage method must prevent the 
introduction of unsafe levels of radioactivity into the 
food chain through the contamination of plant or animal 
life in the vicinity of the storage site. Risk-free energy 
production and one hundred percent containment of radio
active waste is not possible, but high standards of safety 
and adequacy in the storage and disposal of nuclear waste 
are important.

The form in which HLW is stored has a significant 
impact on how well it can be isolated from the biosphere, 
especially with regard to long-term storage and disposal.
In liquid form, wastes are mobile, corrosive and difficult 
to store. Therefore, almost all strategies of long-term 
storage which have been suggested presuppose that the HLW 
has been solidified in some way. Governmental regulations 
require (National Research Council 1975, p.15) that all 
HLW shipped to a federal repository, when one becomes .
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available, be converted to solids that are chemically, 
thermally and radiologically stable.

Many different forms of solid waste would meet 
these criteria and the preferred forms have evolved rapidly 
in recent years. Calcified wastes were considered very 
acceptable during the 1960's and are still widely used. 
Calcination of HLW results in a dry, granular oxide which 
has only one-eighth the volume of the liquid HLW. Although 
calcified HLW is much less prone to leakage than liquid 
HLW, if exposed it readily disburses and dissolves in water 
and therefore is less desirable than more recently 
developed methods of solidification.

Currently, one of the most advanced commercial 
methods of solidifying HLW is through vitrification. The 
process of vitrification involves calcination and stabili
zation of the wastes which are then combined with powdered 
glass and heated to form a solid mass of glass quite 
similar chemically to pyrex. Pilot projects using vitri
fication have been done in this country and a vitrification 
plant has recently been opened by the French government. 
Although vitrification is superior to calcination as a 
waste form resistant to leaching, it too presents certain 
problems. The extremely high temperatures necessary to 
form the glass make it very difficult to safely handle the 
highly radioactive wastes. There is also evidence
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("Nuclear Waste Disposal: Alternatives to Solidification
in Glass Proposed" 1979) that radioactive cesium and stron
tium might leach out of the glass.and that the heat pro
duced by the HLW decay might cause the glass to be altered.

Some alternative methods of solidification which 
are being considered include mixing the waste with various 
mineral oxides and crystallizing it, compacting wastes into 
rock with powerful presses and mixing wastes into ceramic- 
like structures. These various solidification techniques 
are particularly appropriate for high-level military wastes 
and the wastes resulting from fuel reprocessing since these 
are generally in liquid form. It may be that the spent 
fuel rods produced by commercial reactors will simply be 
encased in stainless steel canisters for long-term storage 
or disposal.

Various long-term storage and disposal strategies 
are also under consideration. The most desirable method of 
handling HLW would involve the elimination of the most 
long-lived and troublesome radioactive elements--the 
actinides. This could theoretically be accomplished by 
transmutation through bombardment by subatomic particles 
or by disposal in deep space, neither of which is techni
cally or economically feasible in the foreseeable future. 
More realistic, but still very controversial, methods 
which have been proposed (Jakimo and Bupp 1978) include
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solution-mined cavities, drilled-hole matrices, hydro
fracture, deep-well injection and rock-melting.

The three types of long-term HLW storage which have 
received the most serious consideration are seabed dis
posal, burial in polar ice sheets and mined geologic 
repositories. Ongoing government studies of waste emplace
ment in sub-seabed sediments have found no technical reason 
to date for dismissing them as a potential disposal site 
(Jakimo and Bupp 1978). Unanswered technical and political 
questions, however, make seabed disposal an unlikely 
strategy for the near future. The long-term stability of 
the deep-sea environment and the potential effects of 
radiation and thermal exposure are little understood. 
Leakage of HLW into the marine environment would make re
trieval impossible and rapid migration likely. Further 
complicating the strategy are the international implica
tions of placing radioactive wastes under international 
waters.

Burial of HLW in the polar ice sheets or in the 
ice-free areas of Antarctica has also been discussed 
because of the scarcity of population and enormous land 
areas involved. This strategy has also been generally 
discarded, however, because of some basic unresolved 
technical issues. The long-term stability of the conti
nental ice sheets as well as the thermal, chemical,
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physical and mechanical properties of the ice sheets have 
been called into question (Angino 1977)... The potential 
effects on permafrost of the thermal energy generated by 
the wastes is not adequately understood to make this 
strategy presently acceptable.

Currently, the most widely accepted long-term 
storage strategy is burial in mined geologic repositories. 
The idea of deep geologic disposal has been discussed for 
20 years and according to Energy Research and Development 
Agency (ERDA) officials, it will require no more than 
"straightforward technology and engineering development" 
("Radioactive Wastes: Some Urgent Unfinished Business"
1977, p.661). ERDA (now Department of Energy) has Con
gressional approval to proceed with plans to establish as 
many as six such repositories by the mid-1990's. It is 
planned that these repositories will be developed in 
"several geologic environments possessing a wide variety 
of emplacement media" (Interagency Review Group on Nuclear 
Waste Management 1973, p.xi).

The strategy of geologic storage has developed 
around the concept of multiple barriers to isolate the 
waste from the biosphere. The first barrier is the waste 
form itself, where the more durable form is more desirable, 
The second barrier is the canister in which the waste is 
placed and the cooling method which may be employed. The



final barrier is the geologic medium in which the waste is 
buried. It is generally agreed that the geologic struc
ture should be deep enough to be reasonably impervious to 
acts of nature such as tetonic or igneous activity, erosion 
and meteorite impact, or human activity including sabotage, 
vandalism, war and drilling. It should also not contain 
minerals which might attract exploration at some future 
date. The geologic medium should not be close to any 
hydrologic activity which could breach the integrity of 
the structure and accelerate the migration of radionuclides.

Salt beds have generally been considered the most 
promising geologic formation for mined repositories. With 
a history of geologic stability extending back millions of 
years, salt domes seems a logical place to store wastes 
undisturbed for thousands of years. The salt domes' 
apparent dryness has been their main attraction since any 
kind of circulating water runs the risk of leaching out 
the radioactive wastes. The salt beds are also very 
elastic and would be quick to seal over any fractures or 
breaches of the disposal site.

A panel of the U.S. Geologic Survey recently ex
pressed doubts ("Nuclear Wastes: The Science of Geologic
Disposal Seen as Weak" 1978) about the acceptability of 
salt beds, however, and it is likely that more study will 
be required. The panel's main concern seems to be that



although the salt domes appear to be quite dry, the indivi
dual salt crystals contain significant amounts of water 
which are released through simple heating. Since brine 
would be considerably more corrosive than even water, salt 
beds may not be the best geologic medium for mined reposi
tories. Work continues on a demonstration repository in 
salt domes in New Mexico although it is likely that other 
media, including crystalline rock such as granite or basalt 
and argillaceous rock such as shale will be chosen for 
future repositories. At least 45 of the 48 contiguous 
states have at least one of these major formations (Kuhlman 
1976).



POLICY IMPLICATIONS

The difficulties of choosing a geologic medium in 
which to place even demonstration waste repositories is 
illustrative of the uneasy interface between technical and 
policy considerations in the handling of nuclear wastes.
At first glance, the decision of where to site a waste 
repository appears to be primarily technical calling for 
expert opinion as to the location of the geologic medium 
possessing the best combination of physical properties. 
Exclusive reliance on technical expert evaluations would 
certainly expedite the process of choosing a site as well 
as serve to centralize responsibility and eventual 
accountability. However, such reliance is impossible.
Not only do technical criteria ignore important social and 
political concerns, but also, the "experts" do not agree 
on this or other aspects of handling nuclear wastes.

The disagreement among scientists and engineers 
about the best methods for handling nuclear wastes has 
surfaced rather recently, but it has roots going back into 
the 1950's and 1960's. Nuclear physicist Harvey Brooks 
gave an historical perspective to attitudes about nuclear
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waste ("Radioactive Wastes: Some Urgent Unfinished Busi
ness" 1977, p.662) that:

In the first years after the war the waste dis
posal problem was never attacked with a real sense 
of urgency. Research and development expenditures 
were relatively small, and the whole problem had 
little prestige or glamor among the scientists and 
engineers who were being attracted to the new 
growing field of nuclear energy.

The governmental agency charged with finding 
solutions to the waste problem, the Atomic Energy Com
mission (AEG), was more concerned with the development and 
promotion of the front end of the nuclear cycle. Public 
concern about nuclear waste was low, if not nonexistent, 
and the AEG did not assume a leadership position in finding 
solutions.

The first major dissension by scientists occurred 
in 1957 when the National Academy of Sciences Committee on 
Radioactive Waste Disposal issued its report (Boffey 1975, 
Chapter 5). In addition to criticizing many of AEC's then 
current waste handling practices, the committee proposed a 
new direction for waste disposal research. The committee 
suggested that solidification and deep geologic disposal of 
HLW should be investigated. Conflict arose between the AEG 
and the Academy committee as to what constituted the best 
choice of location for disposal sites. The AEG was anxious 
to locate the disposal sites at existing AEG installations 
(at Hanford, Idaho and Savannah River) while the committee
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members felt these locations were unsafe and other sites 
should be chosen. This controversy continued for nearly a 
decade until, in 1966, the Academy committee issued another 
even more critical report about AEG waste practices. The 
AEG moved immediately to suppress the report and disband 
the committee.

Several developments in the late 19601s and early 
1970’s focused greater public attention on the problem of 
nuclear waste disposal and pushed the AEG toward action. 
More and more commercial reactors were due. to begin oper
ating and storage of commercial wastes was not even in the 
planning stage. State officials in Idaho were objecting 
to the increasing amounts of HLW being sent to the AEG 
facility there and wanted assurances that a repository 
elsewhere would eventually receive the wastes. A hurried 
plan to develop a prototype national repository in Lyons, 
Kansas was shown to be defective by local experts and 
sheepishly abandoned by the AEG in 1972 ("Radioactive 
Wastes: Some Urgent Unfinished Business" 1977).

After the embarrassment of the Lyons incident, the 
AEG initiated an in-depth study to plan the establishment 
of a geologic repository in New Mexico. The project, The 
Waste Isolation Pilot Plant (WIPP), is still in progress 
today under the direction of the Department of Energy 
(DOE). As public concern about waste disposal has
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increased, so has attention and spending by DOE. Although 
WXPP is the only repository actually being excavated, DOE 
is investigating other possible locations and focusing 
greater research efforts on alternate waste forms.

Greater attention and funding by responsible 
governmental agencies has not served to eliminate dis
agreements among scientists and engineers about waste 
management proposals, however. Part of this debate results 
from the fact that all sides of the nuclear controversy 
have experts, the federal government, affected states and 
localities, nuclear critics and the nuclear power interests. 
But disagreement also arises out of the nature of the 
problem. As a panelist at a 1976 Conference on Nuclear 
Waste Management pointed out (Skolnikoff 1976) , even 
factual or quantitative aspects of waste management depend 
on extrapolations of present information which may be im
precise or in dispute.

Despite the very real differences which do exist 
among nuclear experts about the best ways of handling 
waste, and the likelihood that these differences will 
increase as ideas are implemented and stakes go higher, 
the controversies should not be overstated. The major 
point of contention among experts has not been in specific 
research conclusions or technical base assumptions, but 
rather in widely varying estimations of the difficulties
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in ultimately solving the waste disposal problem. Until 
very recently, there was little research available directed 
toward actually .testing disposal forms or methods. Scien
tific critics outside and inside of government have long 
contended that solutions to the waste disposal problem 
deserve more attention and Concern than had been given them 
by the responsible governmental agencies. That picture is 
changing and the 1979 federal budget allocates over $449 
million to nuclear waste management research and develop
ment ("A Flood of Hot Waste” 1979).

This points again to the relationship between 
policy choices and technical criteria in the siting of 
waste repositories. The decision to give higher budgetary 
priority to nuclear wastes did not result from scientific 
advances but rather from public pressure and political 
responses. Public policy choices are fundamental to the 
siting of any nuclear waste facility. Experts may provide 
technical options but social and political considerations 
will dictate the final choices. Public skepticism, expert 
dissension, divided jurisdiction and responsibility and 
political controversy all insure that the issue of nuclear 
waste repository siting will be a public policy decision 
and not a behind-closed-doors scientific one.



JURISDICTIONAL RELATIONSHIPS

Agreement that public policy decisions must be 
made with regard to the handling of high-level nuclear 
waste does not indicate who will be making those deci
sions. Historically, nuclear power policy decisions were 
made almost exclusively at the federal level by Congress 
and the Atomic Energy Commission in close cooperation with 
private nuclear interests. That picture has changed in 
recent years and become much more complex. Not only have 
the number of agencies involved at the federal level in
creased dramatically, but the courts, the states and even 
the localities have become more concerned with and involved 
in nuclear power policy decisions.

This is especially true in the area of nuclear 
waste where state and local officials, encouraged by local 
sentiment and pressure from environmental groups, are 
demanding a voice in waste facility siting decisions. At 
least six states have taken steps to limit or even prohibit 
attempts by the Department of Energy to locate nuclear 
waste facilities within their borders. A strictly legal, 
constitutional knowledge of the jurisdictional authority 
of the various agencies and levels of government does not

34
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provide an adequate basis on which to predict who will make 
the policy decisions regarding the handling of nuclear 
waste. The federal government would be very unlikely to 
impose an unpopular nuclear waste siting decision over the 
objections of affected state or local officials. The issue 
of nuclear waste is too salient and conflictual for easy 
federal domination. It is much more likely that incentives 
and consultation will characterize intergovernmental rela
tions in the area of nuclear waste facility siting.

Consultation and coordination will also be 
necessary at the federal level where several agencies, the 
Congress and the President all have varying responsibili
ties over nuclear waste. The Department of Energy (DOE) 
is responsible for research and development in the handling 
of nuclear wastes. DOE has jurisdiction over all military 
wastes as well as responsibility for designing and devel
oping federal repositories for commercially produced HLW. 
Most of this work is produced for DOE by private contrac
tors. Battelle Memorial Institute, for example, is 
currently managing a major portion of the federal storage 
and disposal development program for commercial nuclear 
wastes ("Battelle to Take Over Much of DOE Program" 1978).

The Nuclear Regulatory Commission (NRC) has 
primary responsibility in licensing and regulating nuclear 
waste operations and facilities. NRC has authority to
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license commercial HLW from temporary storage through per
manent disposition although it has relinquished some of 
this authority (over transuranic wastes) to certain states. 
The Department of Transportation has concurrent regulatory 
authority with NRG over the transport of radioactive 
wastes.

The regulatory picture with regard to military 
wastes is even more confusing. NRG does not have licensing 
authority over the temporary storage and treatment of mili
tary high-level waste or even the permanent disposal of 
military transuranic (intermediate) waste. It does have 
the authority to license the permanent disposition of 
military HLW. There is still uncertainty as to whether NRG 
has the authority to license DOE demonstration projects of 
methods for permanent disposition of HLW. This uncertainty 
will likely he resolved in the near future as plans for 
such projects are implemented.

The Environmental Protection Agency (ERA) has 
overlapping jurisdiction with both DOE and NRG in that it 
is responsible for developing generally applicable environ
mental standards for radiation protection. In addition, 
the National Environmental Policy Act requires several 
things, including the preparation of Environmental Impact 
Statements, for major federal actions in the area of 
radioactive waste management and regulation. The Marine
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Protection, Research and Sanctuaries Act of 1972, as 
amended, the Safe Drinking Water Act of 1974 and the 
Federal Water Pollution Control Act of 1972 all grant addi
tional authority to EPA over radioactive waste. EPA has 
primary jurisdiction over ocean disposal of radioactive 
waste as well as a significant impact on other methods of 
disposal as a result of these laws.

The U.S. Geologic Survey (USGS) is becoming an 
increasingly important federal actor in the nuclear waste 
arena. It serves as advisor to NRC in assessing the geo
logic and hydrologic attributes of actual and potential 
waste repository sites. Since repositories in deep geo
logic formations are currently the most acceptable method 
under consideration for waste disposal, the influence of 
USGS is likely to continue to increase. In fact, USGS is 
now participating with NRC in the development of criteria 
for the physical parameters of such repositories (Doub 
1976).

The Council on Environmental Quality (CEQ) and the 
National Science Foundation are other federal entities 
involved in radioactive waste management in advisory and 
research capacities. CEQ has an important role in the 
review of Environmental Impact Statements. Although not a 
governmental body, the National Academy of Sciences, and
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its Committee on Radioactive Waste Management also serve 
in advisory capacities to the federal government.

From a military and international relations per
spective the Departments of State and Defense are also 
involved in policy decisions with regard to nuclear waste 
management. The fuel storage policy unveiled in 1977 by 
DOE ("New Spent Fuel Policy Unveiled" 1977) extended to 
certain foreign nations an offer to store their spent fuel 
in the United States as part of American nonproliferation 
policy. Such international negotiations will need to 
involve military and diplomatic personnel as well as DOE 
technical advisors.

The President, his advisors and the Office of 
Management and the Budget (OMB) must also be considered as 
important actors in federal nuclear waste policy making.
OMB provides financial, organizational and management 
information about programs aimed at nuclear waste manage
ment. OMB input to agency officials and the President will 
be especially important in the implementation of demon
stration projects undertaken by DOE. The President and 
his advisors play important roles in general policy setting 
in nuclear waste management as well as coordination of 
agency goals and policies. The power of the President in 
this area was amply demonstrated when President Carter, 
in 1977, effectively halted nuclear fuel reprocessing in
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the United States and slowed considerably the development 
of the breeder reactor (Jakimo and Bupp 1978).

All of these federal actors provide only a partial 
picture of the federal government's role in nuclear waste 
policy making, however. The Congress, with its legisla
tive, appropriative and oversight functions, has consider
able power to influence nuclear waste policy. With the 
Atomic Energy Act of 1954 and the Energy Reorganization Act 
of 1974 as well as the creation of the cabinet-level 
Department of Energy in 1977, the Congress set Out the 
major lines of federal authority and responsibility in 
nuclear waste management. Congress also exercises some 
measure of control over nuclear waste activities through 
the annual appropriations process as well as legislative 
committee oversight. And if it becomes necessary for the 
federal government to provide inducements to the states 
asked to.accept repositories, that funding will have to 
come from Congress.

Prior to 1975, primarily because of the ascendancy 
of the Joint Committee in Atomic Energy, Congress was 
essentially pro-nuclear and little concerned with the issue 
of nuclear waste. In 1975, however, the first major 
hearings outside of the auspices of Joint Committee were 
held by Morris Udall of the House Interior Committee.
Since then several other Congressional Committees have



become involved. This has resulted in more critical debate 
on nuclear energy in Congress and a greater concern with 
the issue of nuclear waste. In 1977, for example, Repre
sentative Leo Ryan, Chairman of the Environmental, Energy 
and Natural Resources Subcommittee of the House Government 
Operations Committee held hearings to investigate the "true 
costs" of nuclear power in the area of waste management 
("Congress Discusses Waste Disposal Program" 1977). It is 
expected that the hearings held by various committees in 
Congress in 1979 will amount to a "full-scale reexamination 
of all the nagging nuclear issues, particularly . . . how 
to dispose of nuclear waste" ("Assessing the Atom, Fate of 
Nuclear Power in U.S. Could be Sealed by Congress This 
Year" 1979).

The General Accounting Office (GAO) has also become 
involved in the issue of nuclear waste. In 1977, it re
leased a report entitled "Nuclear Energy's Dilemma: Dis
posing- of Hazardous Radioactive Waste Safely" based on the 
premise that "unsolved problems in radioactive waste dis
posal threaten the future of nuclear power" ("Congress 
Discusses Waste Disposal Program" 1977, p.84). The report 
directed criticism at both ERDA and NRC and made specific 
recommendations to both agencies. It appears that both 
Congress and its watchdog agency, the GAO, plan to concern 
themselves with the details of implementation as well as 
funding of programs dealing with nuclear waste.
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This growing concern about radioactive waste is 

shared by both the executive and congressional branches of 
the federal government. It is evidenced by the greatly 
increased agency budgetary allocations to waste programs 
and the willingness of Congress to go along with those 
requests. As recently as 1970, the government spent only 
$28 million on waste disposal technology. In 1979, DOE 
plans to spend $449 million ("A Flood of Hot Waste" 1979). 
Despite these shared concerns, however, "the federal 
government" is far from unified in nuclear waste policy 
making. Overlapping jurisdictions and shared responsibi
lities make coordination of federal activities related to 
nuclear waste difficult. Policy decisions at the federal 
level in the siting of HLW repositories involved, at a 
minimum, DOE, NRC, EPA, CEQ, 0MB, GAO and Congress.
Several proposals for coordinating federal waste management 
efforts have been, forwarded. Mason Willrich, a well- 
respected expert in nuclear engineering, law and inter
national relations, has suggested ("Waste Authority 
Proposed; Duties Specified" 1977) that a federal radio
active waste management authority be established. An ad 
hoc "radwaste" discussion group of industrial, environ
mental and academic leaders has suggested ("Radwastes: 
Leading Policy Role Recommended for Science Advisor" 1978) 
that the Science Advisor in the Executive Office of the
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President be given a leadership position in federal nuclear 
waste policy making. None of the proposals are likely to 
be implemented in the near future, however, leaving DOE,
NRG and Congress at the helm of the federal nuclear waste 
policy making.

Complex relationships in the siting of nuclear 
waste facilities are not limited to the federal level. 
States and localities are also demanding a voice in siting 
decisions within their jurisdictions. In fact, overlapping 
responsibilities and conflicting goals are even more pro
nounced between levels of government than among the various 
federal entities.

From the federal perspective, there is a need for 
unified regulation and control of the nation's nuclear 
waste. National security considerations as well as a 
concern for the national best interest are best served by 
federal jurisdiction over HLW facility siting. In addi
tion, national leadership and federal funding are needed 
to insure that basic and applied research requirements are 
met and that licensing and regulation of HLW facilities 
are tied to technological developments.

The states have obligations which call for some 
jurisdiction over HLW siting as well. Each state has 
responsibilities for the health and safety of its citizens. 
State governments are seen to be closer to the needs of
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their citizens and to have a better understanding of local 
characteristics which may affect the siting decision.
State governments have constitutional legitimacy and the 
resources necessary to gain some degree of expertise in a 
technical area such as nuclear waste. For these, and other 
reasons, a number of states have taken steps in recent 
years to assert some jurisdiction over the siting of 
nuclear waste facilities within their borders.

Localities, too, have a stake in siting decisions 
which are made. Communities located near HLW sites will 
experience the most direct impacts from the establishment 
of a HLW facility. Local governments should be the most 
aware of the needs and characteristics of their areas which 
will affect the siting decision. Because of limited re
sources and authority, however, localities are less able 
to claim jurisdiction in siting decisions and must depend 
on federal and state-imposed mechanisms for involvement. 
States have tended to become the place where localities 
seek to resolve disputes and controversies, and to make 
their wishes known (Aron 1978). Therefore, the major 
jurisdictional disputes in nuclear waste siting decisions 
are between federal and state officials.

The federal government has the best legal and 
constitutional case for supreme and even sole jurisdiction 
in the siting of HLW facilities. The general power of



preemption in the siting of nuclear waste facilities was 
conferred on the federal government by the Atomic Energy 
Act of 1954. Pursuant to that act, as well as the Energy 
Reorganization Acts of 1974, the federal government has 
exclusive jurisdiction over the use of nuclear materials 
and the facilities for their production and utilization.
An exception to this, under Section 274 of the Atomic 
Energy Act, provides that individual states may assume 
regulatory and licensing jurisdiction over byproduct, 
source and special nuclear materials in quantities not . 
sufficient to form a critical mass (Doub 1976). This excep
tion has given states some jurisdiction over most low- 
level waste facilities, but does not apply to high-level 
waste installations.

Even where federal jurisdiction seems quite 
assured, the agencies involved have been slow to spell it 
out clearly in regulations. In 1970, the Atomic Energy 
Commission did put out federal regulations relating to the 
handling and disposal of reprocessed fuel. The policy 
requires, among other things, that disposal of high-level 
reprocessed waste must occur within five years and only on 
land owned and controlled by. the federal government 
(Lester 1977). With the currently imposed moratorium on 
reprocessing, these regulations mean little, however. In 
1977, the Department of Energy announced a new spent fuel
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policy which, for a yet to be determined price, will allow 
commercial producers to pay the federal government to take 
their spent fuel and assume full responsibility for its 
safe handling and disposal forever thereafter. Many impor
tant details associated with the policy have yet to be 
worked out, including how the permanent disposal will be 
accomplished, how much it will cost and whether it will be 
done by private contractors or the federal government 
itself. Federal law does specify that permanent disposi
tion of both commercial and military high-level waste must 
be at a federal repository on federal land.

This paucity of specific regulations promulgated 
at the federal level to clearly delineate lines of 
authority in the siting of waste facilities is not acci
dental. Although the federal government may have suffi
cient legal grounds on which to assert its authority to 
construct a waste facility within a state, the state may 
still effectively oppose such action through political 
means and legal procedural delays. Involved federal 
agencies, already sensitive to criticism about their 
handling of nuclear power issues, are not anxious to an
tagonize the states. James Schiesinger, Secretary of 
Energy, told the Interior Committee of Congress that "it 
would be inappropriate or impossible to try to override 
public sentiment and site a repository in a state without
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that state's concurrence" ("Congressional Committees Ponder 
Whether to Give States a Right of Veto Over Radioactive 
Waste Repositories" 1978, p.1136). He went on to say that 
a statutorily guaranteed right to a veto by states would 
not be a good idea either. Schlesinger concluded, as 
apparently have others at the federal level, that the legal 
questions are best left unresolved. As Schlesinger testi
fied, "It is a gray area of the law and I think it is more 
convenient to leave it there father than to define it too 
precisely."

State officials are increasingly reluctant, 
however, to leave their own authority over the siting of 
waste repositories so undefined. The potential for in
volvement by state officials has been aided by the dramatic 
increases in energy and environmental institutions at the 
state level. All states now have some form of environ
mental agency and two-thirds of the states have siting 
boards to review the location and construction of energy 
facilities (Aron 1978).

The states have several methods available to them 
for delaying or perhaps even preventing the siting of 
nuclear waste facilities within their borders. Political 
means, mentioned earlier, could involve many different 
actions aimed at influencing the decision. Powerful
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Congressmen from a state opposed to a waste facility, for 
example, might be enough alone to prevent its construction.

Environmental controls provide the states with 
another means of influencing siting decisions. Federal 
laws delegate certain environmental powers to the states. 
1977 Amendments to the Clean Air Act, for example, allow 
states to regulate air emissions of all radioactive 
materials from any source provided they are no less 
stringent,than those set at the federal level (Aron 1978). 
Environmental groups are turning increasingly to state and 
local rather than federal levels of government for support 
(Wenner 1978). Affected localities in a siting decision 
may be more receptive to environmentalist opposition than 
Washington. If so, environmentalists can provide helpful 
political and technical information to state and local 
officials.

Land use powers also provide the states with means 
to affect waste facility siting decisions. An example 
would be the California law which forbids, through the 
use of a land use restriction, the construction of new 
nuclear power plants until an adequate waste disposal 
system is developed. The difficulty with using this 
method for waste repository restrictions is that such 
repositories will be built on federal land. It may provide 
a rationale, however, for not selling land to the federal
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government for such purposes. A final, and most likely to 
be employed, method for placing state restrictions on 
federal nuclear waste activities is based on the state's 
police powers. By claiming the power to protect the health, 
safety and welfare of their citizens, state officials have 
asserted jurisdiction over the siting of nuclear waste 
facilities within their states.

Examples of actions by states to restrict federal 
efforts to locate an HLW repository within their borders 
are numerous and increasing. Michigan, Minnesota, Loui
siana, Vermont, South Carolina, Georgia, South Dakota and 
Oregon have all placed legislative or regulatory restric
tions or prohibitions on the siting of federal HLW reposi
tories within their states. Oregon, for example, in 1975 
empowered the state's Energy Facility Siting Council to 
promulgate rules for the management of radioactive wastes 
(Wenner 1978). The Louisiana legislature passed a law in 
1977 forbidding the permanent storage of radioactive waste 
in the state after EEDA had begun exploratory drilling in 
the state's salt domes ("Nuclear Wastes: Popular Antipathy
Narrows Search for Disposal Sites" 1977). Minnesota's 
legislature passed a similar prohibition without any indi
cation from ERDA of interest in locating a site within 
its borders ("Ditto for Minnesota" 1977).



Several Congressmen are pressing for legislation 
which will guarantee a state veto of any proposed waste 
disposal site. House Interior Committee Chairman Morris 
Udall has told Energy Secretary Schlesinger that "we will 
probably have to give the states a veto" ("Congressional 
Committees Ponder Whether to Give States a Right of Veto 
Over Radioactive Waste Repositories" 1978, p.1136). Sena
tors Domenici and Schmitt from New Mexico, where the first 
waste repository is likely to be located, are pushing hard 
for such a guarantee. Other members of Congress are 
calling for a qualified state veto which the President 
could override "for the national interest." Most Congress 
men do agree that all geologic repository sites should be 
made subject to licensing by the Nuclear Regulatory Com
mission as one method of encouraging state involvement 
through licensing proceedings. DOE and NRC, which oppose 
any kind of state veto, are both in favor of that kind of 
expansion of NRC responsibilities. DOE officials are also 
trying to improve state and public involvement through 
conferences, public review of statements of goals and 
objectives, and the creation of outside task forces.

Withoutdirect action by the Congress to grant 
increased jurisdiction to the states, it seems unlikely 
that the courts will uphold the states' legal right to 
place restrictions on the siting of federal waste



repositories. When utility companies challenged Minne
sota's stringent regulations relating to nuclear power, a 
federal court ruled (Northern States Power Company v. 
Minnesota 1971) that the authority to set standards for 
radiation emission was the exclusive prerogative of the 
federal government. A very recent federal court opinion 
in California ("U.S. Judge Nullifies State Nuclear Statute" 
1979) declared that state's moratorium on development of 
nuclear power plants to he unconstitutional because the 
field is preempted by federal law. Although these deci
sions are by no means definitive, they do point to a solid 
foundation for the federal preemption doctrine.

Despite this support in the courts, the federal 
government is unlikely to force the siting of any waste 
repository over the strong objections of state officials. 
The political ramifications of such actions for the federal 
nuclear agencies already under considerable pressure and 
criticism for their handling of the waste problem would 
be clearly unacceptable. Much more likely is some kind 
of mutual accommodation between the state and federal 
officials. A much acclaimed report (Interagency Review 
Group on Nuclear Waste Management 1978) by the White House- 
created Interagency Review Group on Waste Management 
suggested that a kind of "cooperative federalism" be 
developed for siting repositories. The suggested mechanisms
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for such cooperation would be an executive planning council 
made up of selected governors and representatives of 
national organizations of state and local officials. The 
council would draw up criteria for the siting of reposi
tories and states under consideration would be given ample 
opportunity for "consultation and concurrence."

If such a plan were accepted and implemented, it 
would give the federal government something to offer states 
in place of state restrictions and regulations. Even if a 
formal plan for state involvement in siting decisions is 
implemented, the federal government will probably have to 
add inducements of federal aid as well as wage an effective 
public relations campaign to win local acceptance.



PUBLIC ATTITUDES

Such a promotional campaign will be necessary 
because local public opinion is likely to be a very impor
tant determinant of whether a repository can be located 
in a particular place. That is not to say that the local 
populace must be wholeheartedly in support of such an 
installation, but rather that opposition cannot be over
whelming . In fact, it would probably be most advantageous 
for the siting agency if people in the state were neutral 
and unconcerned about the construction of an HLW reposi
tory. Public support for such a facility, in the absence 
of federally funded inducements, is not likely since it 
will not be located within any community and will not 
provide jobs for the state's unemployed. Public opposition, 
on the other hand, is likely since a waste repository im
poses some degree of risk to the area but is not directly 
related to any of the benefits of nuclear generated power

\

or nuclear deterrence.
Whether or not a state's governor or legislature 

acts to prevent the siting of a waste facility will depend 
on what they preceive to be the associated political risks
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and rewards. The most immediate risk to a state's politi
cians in the siting of a nuclear waste repository is 
adverse public opinion. If many people in the state begin 
to see the facility as a public hazard, state officials may 
well be blamed for letting it happen. The breadth and 
depth of opposition to a waste facility in the state will 
determine the importance of this risk. Another risk may 
come from a public official's own personal fears or uncer
tainties about the hazards of nuclear waste disposal. 
Personal concern may motivate an official to assume a 
leadership posture in the prevention of a waste facility 
at a location in his or her jurisdiction.

There may also be certain political rewards asso
ciated with a state's officials' cooperation in the siting 
of a waste repository in their jurisdiction. The most . 
likely reward will come from public recognition and appre
ciation of federal aid procured during negotiations for 
the siting of a waste facility. Such aid may come in the 
form of federally sponsored jobs, public works projects, 
or even outright grants or payments. A more subtle kind 
of reward may come from the involvement of state officials 
in national and regional planning for HLW disposal. Coop
tation of state officials in siting plans and decisions 
may give them a broader perspective through which to view
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the problem and more positive contacts to provide informa
tion and support.

The western states, most particularly Nevada, 
Washington and New Mexico, are generally viewed as being 
the most sympathetic to the nuclear establishment and 
therefore most likely to maintain neutrality and apathy 
in the siting of a nuclear waste repository ("Nuclear 
Wastes: Popular Antipathy Narrows Search for Disposal
Sites" 1977), These states have long histories of nuclear 
involvement and willingness to participate in the federal 
nuclear program. In Nevada, nuclear weapons tests have 
been conducted for over 20 years at the Nevada Test Site 
with little objection within the state. The Hanford Works 
in Washington have been operating for over 30 years with a 
steadily increasing inventory of HLW building up. Despite 
mishaps which have occurred at the facility, no large 
public outcries have resulted. In fact, the 1976 initia
tive to curtail the growth of nuclear power in the state 
was defeated by a margin of more than two to one. New 
Mexico is already home to two of the nation's major nuclear 
weapons facilities, the Los Alamos and Sandia laboratories, 
and, if DOE plans proceed as expected, it will house the 
first demonstration waste repository.

In addition to these factors, there are also 
physical and economic characteristics which point to the



55
western states as likely recipients of federal waste 
repositories. Many of the western states, including the 
three mentioned, have large tracts of sparsely populated 
arid land. Not only are low accessibility to population 
centers and water supplies important criteria in the siting 
of a repository, much of this land is already federally 
owned or controlled. Military and space technology facili
ties are very important to the region and government con
tracts support much of the region's manufacturing activity. 
Federally sponsored public works projects have also been 
very important to the economies of the western states.
This economic dependence will be particularly significant 
if the federal government decides to offer inducements to 
states willing to accept repositories.

Given the probability, and certainty in New Mexico, 
that attempts will be made to site HLW repositories in the 
region, it is of interest to know the attitudes of the 
residents of these states toward nuclear power in general 
and nuclear waste in particular. That information is 
available as part of an eight-state attitudinal survey 
conducted for the Nuclear Fuel Reprocessing Plant Siting 
Study with funding from the U.S. Department of Energy.
The final report for that study has not yet been released 
so any conclusions drawn from the data are those of. this 
author alone. The survey, conducted in the spring of
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1978, included the states of Arizona, Colorado, Idaho, 
Montana, Nevada, New Mexico, Utah and Wyoming. The results 
will be reported for each state separately and for the 
region as a whole. Regional totals reflect the combination 
of each state treated as an equal unit despite the fact 
that their populations are unequal. Details of the survey 
methodology may be found in the appendix.

. Turning first to the survey respondents' attitudes 
about nuclear power, shown in Table 1, more of these 
westerners seem to favor nuclear power than oppose it, but 
support is by no means overwhelming. Over one quarter of 
the respondents seem to be undecided. When asked whether 
the benefits of nuclear power outweigh the hazards, a 
plurality of respondents regionwide agree they do. The 
majority of respondents, however, either disagree that 
benefits outweigh hazards, or are uncertain.

In a survey conducted, two years earlier in four, of 
the eight states, the same question elicited both more 
support for and more uncertainty about nuclear power from 
those respondents (Ingram, McCain and Laney, Forthcoming). 
Based on these limited results, one can do no more than 
speculate that opposition to nuclear power may be growing 
in the region.
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Table 1. Percentage responseato survey item: The possible
benefits of a nuclear power plant outweigh the possible 
hazards

Strongly
Agree Agree

Not
Sure Disagree

Strongly
Disagree N

AZ 23.8 28.3 15.5 12.9 19.6 258

CO 15.0 33.8 22.2 18.9 10.1 246

ID 14.0 29.8 30.8 15.9 9.5 . 235

MT 9.9 28.0 31.9 19.2 11.0 236

NV 14.4 35.1 24.3 14.1 12.1 247

NM 15.7 29.8 36.6 11.7 6.1 215

UT 18.7 26.8 31.8 13.0 9.7 217

WY 14.1 27.3 34.0 17.8 6.7 237
ALL 15.7 29.9 284. 15.1 10.6 1889

aBy State: AZ, Arizona; CO, Colorado; ID, Idaho; MT,
Montana; NV, Nevada; NM, New Mexico; UT, Utah; ¥Y,
Wyoming; ALL, All eight states
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As can been seen in Table 2, similar levels of 

support emerged when respondents were asked if they favor 
the construction of more nuclear, power plants. Almost 50 
percent of all respondents favored building more nuclear 
plants while less than 25 percent opposed such construc
tion. Again, over one quarter of the respondents were 
uncertain.

The same trend of decreasing support for nuclear 
power emerges when these results are compared with a 
nationwide public opinion poll conducted by Louis Harris 
and Associates in 1976. When asked whether they favored 
or opposed the building of more nuclear power plants in the 
United States, the 1976 survey respondents were 61 percent 
in favor, 17 percent were not sure and 22 percent opposed 
(Wenner 1978, p.22). These differences, while far from 
conclusive, are also suggestive of declining support.

When, in that same Harris survey, the question was 
changed and respondents were asked about the siting of a 
nuclear power plant in their community, support declined 
to 49 percent, while opposition increased to 30 percent 
and those not sure to 20 percent. This same phenomena, 
which has been coined the "not in my backyard" syndrome 
(Jakimo and Bupp 1978), was evidenced in our 1978 survey 
as well. As can be seen in Table 3, when the western 
respondents were asked what the shortest acceptable
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Table 2. Percentage response3 to survey item: Build more 
nuclear powered electrical generating stations

Strongly
Favor Favor

Not
Sure Oppose

Strongly
Oppose N

AZ 20.6 34.9 14.8 13.9 15.8 244

CO 17.1 29.4 26.6 20.5 6.4 249

ID 14.7 31.4 27.9 15.2 10.9 230

MT 10.3 31.8 25.9 20.2 11.8 233

NV 18.3 24.8 • 19.3 15.4 12.1 245

NM 19.3 37.7 20.9 13.8 8.2 219

UT 21.1 30.8 29.6 11.5 6.9 218

WY 14.9 31.9 38.2 10.1 4,9 235

ALL 17.0 32.8 25.5 15.1 9.6 1875

aBy State: AZ, Arizona; GO, Colorado; ID, Idaho; MT,
Montana; NV, Nevada; NM, New Mexico; UT, Utah; WY,
Wyoming; ALL, All eight states
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Table 3. Percentage response3 to survey item: Nuclear
powered generating station--the shortest acceptable dis
tance from your home

Distance from My Home Anywhere in My State
5 Miles 30 Miles Yes No N

AZ 12.2 31.3 23.8 . 32.7 245

CO 13.7 25.2 26.4 24.7 237

ID 9.0 23.4 40.2 27.4 230

MT 10.2 21.4 27.7 40.6 231

NV 11.5 23.0 35.6 29.8 240

NM 13.1 30.1 36.4 20.4 205

UT 5.9 28.5 36.5 29.1 210

WY 19.7 17.5 34.9 27.9 226

ALL 11.9 25.0 34.0 29.1 1834

aBy State: AZ, Arizona; CO, Colorado; ID, Idaho; MT,
Montana; NV, Nevada; NM, New Mexico; UT, Utah; WY, 
Wyoming; ALL, All eight states
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distance of a nuclear power plant would be from their homes 
almost 30 percent said nowhere in their state, and another 
34 percent wanted it in another part of the, state.

More interesting for our concerns are the respon
dents' attitudes about nuclear waste and acceptable proxim
ities for waste repositories. It is not meaningful to 
talk about support for nuclear waste out of the context of 
the whole nuclear power picture, but it is useful to know 
how supportive people are of the ability of science and 
government to handle the problem. As Table 4 shows, a 
majority of respondents in the region did, in fact, express 
such support. Again, over one quarter of the respondents 
were not sure that a safe disposal method would be found 
and only 15 percent did not feel the problem could be 
safely handled.

The related issue of transporting nuclear wastes, 
a necessary part of the operation of a repository, elicited 
considerably different levels of support among the respon
dents . Table 5 shows that only 17 percent agreed that 
spent fuel could be safely transported on public highways,. 
while over 40 percent felt it could not. Almost 40 per
cent of the people who responded to the survey were not 
sure. These results indicate that this issue, if linked 
by the public to the operations of a waste repository, may 
make the siting decision considerably more controversial.
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Table 4. Percentage response3 to survey item: A safe and
effective method for disposing of radioactive waste can be 
found

Strongly
Agree Agree

Not
Sure Disagree

Strongly
Disagree N

AZ 15.7 35.8 21.2 12.8 14.5 259

CO 12.0 45.9 30.1 6.7 5.3 250

ID 8.4 41.1 31.4 11.2 7.9 234

MT 8.0 39.3 32.2 9.4 11.1 238

NV 14.9 45.9 18.8 13.4 7.0 247

NM 15.3 48.6 25.9 2.6 7.5 218

UT 16.8 39.8 31.1 4.7 7.7 219

WY 10.7 46.0 27.9 13.8 1.5 236

ALL 12.7 42.8 27.4 9.3 7.8 ;1902

aBy State: AZ, Arizona; CO, Colorado; ID, Idaho; MT,
Montana; NV, Nevada;. NM, New Mexico; UT, Utah; WY,
Wyoming; ALL, All eight states
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Table 5. Percentage response3 to survey item: Spent fuel
from nuclear reactors can be safely transported on the 
public highways °

Strongly
Agree Agree

Not
Sure Disagree

Strongly
Disagree N

AZ 3.8 13.4 41.5 15.0 25.7 258

CO 5.0 23.4 36.5 20.1 15.0 249

ID 2.6 10.7 43.5 21.8 21.5 234

MT 2,5 8.9 38.3 30.8 19.5 231

NV 2.2 14.6 30.2 28.8 24.2 246

NM 4.8 19.0 30.7 23.3 22.2 217

UT 2.6 13.3 48.3 18.7 17.1 219

WY 2.4 9.9 40.1 37.0 10.6 237

ALL 3.2 14.2 38.7 24.5 19.4 1891

aBy State: AZ, Arizona; CO, Colorado; ID, Idaho; MT,
Montana; NV, Nevada; NM, New Mexico; UT, Utah; WY,
Wyoming; ALL, All eight states
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Finally, survey respondents were asked what would 

be the closest acceptable location for a nuclear waste 
burial site. As can be seen in Table 6, almost 60 percent 
qf the people responding felt that such a facility would 
not be acceptable anywhere in their state. Compare this 
to the 30 percent who felt similarly about the siting of 
a nuclear power plant. Only 17 percent of the respondents 
would not accept a coal-fired station in their state and 
less than four percent would not accept a solar-powered 
generating station. Even a nuclear fuel reprocessing 
plant was more acceptable than a burial site with only 45 
percent opting for exclusion from the state. Clearly, the 
"not in my backyard" syndrome applies to the back-end of 
the nuclear fuel cycle and most especially to the disposal 
of radioactive wastes.

These results, as with all survey research, are 
open to varying interpretations. A frequent, and perhaps 
justified, criticism of public opinion polls is that they 
direct people' s attention to issues which may be periph
eral to their interests or awareness and therefore elicit 
meaningless responses. While this criticism seems unduly 
harsh, its basic point must be addressed. We are con
cerned not only with the breadth of opposition, as indi
cated by the survey results, but also with the depth of 
that opposition.
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Table 6. Percentage response3 to survey item: Burial site
for radioactive waste from nuclear reactors--the shortest 
acceptable distance from your home

Distance from My Home Anywhere in My State
5 Miles 30 Miles Yes No N

AZ 4.4 7.8 32.6 55.2 244

CO 3.8 10.5 25.4 60.3 235

ID .8 5.5 28.2 65.5 228

MT 1.0 9.9 16.7 72.4 226

NV 1.9 6.5 43.4 48.1 243

MM 4.5 11.6 26.4 57.5 210

UT 1.9 13.1 32.9 52.1 208

m  12.1 10.0 15.9 62.0 224

ALL 3.8 9.4 27.7 59.1 1818

&By State: AZ, Arizona; CO, Colorado; ID, Idaho; MT,
Montana; NV, Nevada; NM, New Mexico; UT, Utah; NY,
Wyoming; ALL, All eight states
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If the issues of nuclear power risks and nuclear 

waste disposal were not salient to those responding to the 
survey questionnaires, their answers might reflect only 
spur-of-the-moment decisions or random associations. The 
fact, however, that many respondents did choose the "not 
sure" categories, especially for more technical issues, 
adds greater credence to the remaining respondents who 
expressed opinions. There are reasons to expect that most 
people would have opinions about these issues. Many 
factors point to the increasing salience of nuclear power 
generally, and nuclear waste specifically, among members 
of the public. Greater/media attention, increased dis
cussion of the risks associated with radioactive waste and 
even a possible lessening of support for the nuclear power 
establishment all seem to be occurring.

Evidence that these changes resulting in increased 
public awareness are, in fact, happening is incomplete but 
compelling. It has been shown that magazine and journal 
coverage of nuclear power has been rising steadily since 
1972 (Mitchell 1978). Anti-nuclear initiatives on the 
ballot in six states in 1976 focused increased attention 
on the controversy. And the recent accident at the Three 
Mile Island nuclear plant in Pennsylvania resulted in 
extensive nationwide media coverage and debate about the 
risks of nuclear power.
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The legislation passed in several' states, most 

notably California, calling for a solution to the waste 
disposal problem has encouraged more discussion about the 
risks associated with nuclear waste. Following the example 
of the California moratorium, several U.S. Congressmen have 
called for future nuclear plant licensing to be tied to 
the existence of an approved waste disposal plan ("Assess
ing the Atom, Fate of Nuclear Power in U.S. Could be 
Sealed by Congress This Year" 1979). And President Carter 
has said that a plan to safely dispose of nuclear wastes 
is a high-priority concern of his administration.

The impact of this increased discussion might be 
mitigated by resolute faith on the part of the public that 
the "nuclear power establishment" can safely respond to 
the risks of nuclear power.- Again, there is reason to 
believe that the public's faith in the nuclear industry 
and the related governmental agencies is declining. The 
number of anti-nuclear groups has grown rapidly in the 
last few years as have their memberships. A leading anti- 
nuclear group, the Union of Concerned Scientists, increased 
its membership from 10,000 in 1976 to 45,000 by the end of 
1977. And over 100,000 people responded to a question
naire they sent out. that year (Mitchell 1978).

It is too soon to measure the extent of attitu- 
dinal changes brought about by the recent Three Mile
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Island nuclear plant accident, but they are likely to be 
far-reaching. There has been speculation that the general 
public's faith in the nuclear establishment was profoundly 
shaken by the incident. After years of assuring the public 
that the chances of a major accident were "astronomically 
low" the reality of the radiation leakage and evacuation 
had to be all the more damaging to the pro-nuclear forces.

If the issue of nuclear waste is as salient to the 
general public, or at least significant portions of the 
public, as this discussion indicates, then the previously 
described survey results cannot be ignored. The large 
majority of the people interviewed in all eight states 
expressed reluctance to accept a nuclear waste repository 
anywhere in their states. They expressed this reluctance 
despite their concomitant belief that a safe method of 
disposal can be found. People may want a solution to the 
problem of nuclear waste disposal, but not, apparently, 
at the cost of even remote personal risk or sacrifice.



DISCUSSION--THE POLITICS 
OF HLW REPOSITORY SITING

Many different factors which will affect the 
siting of HLW repositories have been described. These 
characteristics should provide a basis on which to specu
late about the future direction of decision making in the 
siting of such facilities. The purpose of this con
cluding section will be first to briefly review the most 
important findings coming from our consideration of these 
different factors and then to put them into a more explicit 
analytic framework.

The physical attributes of high-level nuclear 
wastes, such as extreme longevity, radioactivity regard
less of form, and carcinogenicity, all contribute to the 
importance of technical input and expert evaluation in 
governmental policy concerning its storage and disposal.
The technical nature of the issue requires enormous public 
expenditures for research and development information on 
which to base policy decisions and for subsequent scien
tific supervision of policy implementation. These expen
ditures will have to be public because there is no known 
scientific or social value associated with the waste, and

69
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there are considerable health, safety and national security 
risks. The physical properties of HLW dictate that it is 
a public policy issue with sophisticated and costly infor
mational requirements.

The fact that nuclear waste disposal is a matter of 
public policy is important. If it were considered a 
strictly technical problem, not only the people making 
decisions but also the decisions being made would be sub
stantially different. The kinds of mistakes and abuses 
attributed to the technically oriented AEG might not have 
taken place had the implementation of the Congressional 
nuclear power mandate been considered as much a matter of 
public as "expert", concern. But the high number of public 
hearings, task force assignments, statements of goals and 
objectives, and government-sponsored conferences now occur
ring which relate to nuclear waste management indicate a 
clear commitment to involve the public, different levels 
of government and "outside" experts. This greater involve
ment should improve the number and quality of alternatives 
considered in setting policy but it will also make any 
decision more costly and, therefore, more difficult.

Fundamental to the development and implementation 
of any policy are the jurisdictional relationships which 
determine who will make the necessary decisions. In the 
case of HLW repository siting, authority and responsibility
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are diffused and overlapping. At least six federal 
agencies and the Congress are involved in the decision to 
locate a repository as well as the affected state and 
perhaps even local governments. The federal preemption 
doctrine gives ultimate authority to the federal govern
ment in the siting of HLW repositories, but it is unlikely 
to ever be invoked over a state's strong objections.. In
stead, a process of state and regional involvement in the 
planning and development of federal waste management 
policy seems to be evolving. It will probably also be 
necessary for the federal government to offer added eco
nomic inducements to states willing to accept repositories.

Both state and federal officials will need to tread 
carefully in encouraging public participation and following 
formal procedures in the siting of repositories because of 
the nature of public attitudes toward nuclear waste. As 
the issue of nuclear waste disposal becomes increasingly 
salient, there is greater pressure on governmental offi
cials to find solutions. Yet public opinion about the 
siting of repositories involves a paradox. On the one 
hand, citizen groups and members of the public are calling 
for the establishment of safe long-term repositories to 
handle the large stockpiles of high-level wastes. Yet at 
the same time, public opinion data, including that pre
sented in this paper, shows that the majority of people
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do not want such facilities anywhere in their states. This, 
despite the fact that most people polled felt that a safe 
and effective method of waste disposal can be developed.

All of these factors--technical characteristics 
and requirements, jurisdictional relationships and public 
attitudes--will affect the politics of HLW facility siting. 
Some provide strong incentives for governmental officials 
to directly address the problems of HLW storage and dis
posal. Other factors, however, mitigate against explicit 
responses by governmental officials to the problem. A 
clear understanding of the balancing of these incentives 
and disincentives for governmental action in the area of 
HLW repository siting should provide an accurate basis for 
prediction about what actions are likely to be taken.

Whether a particular factor associated with the 
issue of HLW facility siting is an iiicentive or deterrent 
for action will depend on the perceptions of the relevant 
governmental officials as to its political risks and 
rewards. The importance of the decision at hand and the 
environment in which it is made will certainly affect 
perceptions about risks and rewards. The stakes involved 
in a decision to study a particular location as a possible 
site for a waste repository are very different for the 
Department of Energy bureaucrat in Washington and the 
local legislator whose constituents do not want such a
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facility. These divergent perspectives, and the differing 
perceptions of risks and rewards they imply, must he kept 
in mind as generalizations about incentives and disincen
tives for action are discussed. What is an incentive for 
some officials to act may well be a disincentive for 
others.

Two of the most obvious incentives for action in 
H-LW repository siting are the growing need to find places 
to store HLW and the growing awareness among the public 
about the problem of HLW. Large quantities of HLW are 
already in existence and the inadequacy of existing tem
porary storage sites is increasingly apparent. Large- 
scale accidents have already occurred at some storage, sites 
and more are imminent. Storage pools for spent fuel at 
some reactors are crowded to dangerous levels with no place 
to send the excess. New regulations and standards make it 
difficult to continue inadequate, but previously accept
able, HLW storage practices.

Combined with this actual need to find suitable 
sites for disposing of HLW is a growing public awareness 
about the problem of nuclear waste. Media coverage of 
nuclear power issues has been increasing in recent years, 
as has discussion of the risks associated with nuclear 
waste. Calls for a solution to the problem of waste 
disposal are coming from both the public and private



sectors. It has been argued that incidents such as the 
Three Mile Island accident have lessened support for the 
nuclear power establishment and have increased public 
concern about all aspects of nuclear power. Governmental 
officials charged with regulating nuclear power are most 
vulnerable to criticism about the unsolved problem of 
nuclear waste disposal. Therefore, public awareness of the 
problem will provide incentives to those officials to take 
positive action in establishing repositories.

These incentives are diminished, however, by even 
stronger deterrents to action in the siting of HLW reposi
tories. The apparent contradictions in public attitudes 
about nuclear waste disposal provide one of the strongest 
disincentives for positive action to establish reposi
tories. Although there is a general desire on the part 
of the public for solutions to the waste disposal problem, 
there are also very personal feelings that repositories 
should be located "somewhere else." In assessing the 
implications of a siting decision, public officials must 
weigh the diffuse demand for adequate waste disposal 
against the very specific demand of "not in my backyard." 
This will be especially critical for state and local 
officials in whose backyard a repository may be located.
The clear risks of local ire will outweigh any possible 
rewards of national gratitude. Even for federal officials,
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local opposition increases costs--economic and political-- 
as well as unpredictability of the outcome.

Another deterrent to action in the HLW disposal 
policy is the tremendous expense associated with developing 
and establishing repositories. It has been estimated that 
the total cost of ultimate disposal of just military HLW 
will be over $20 billion ("Radioactive Wastes: Some Urgent
Unfinished Business" 1977). In the current "Proposition 13" 
political climate, this kind of multibillion dollar price 
tag may be hard to sell. Much of this expense will be 
necessary because of the scientific and technological 
information requirements of HLW disposal policy. The fact 
that this kind of research and development investment is 
necessary points to another, related deterrent to action. 
There are no clear precedents to follow in making HLW 
disposal policy. Not only are past radioactive waste 
practices of little prototypical value, neither are any 
other kind of technological waste handling policies. Enor
mous existing volumes of chemical wastes, arguably more 
dangerous than nuclear wastes, have only recently come 
under federal governmental scrutiny. The Environmental 
Protection Agency has been given some regulatory power 
over chemical waste handling practices, but not the funds 
necessary to assert that.authority.



76
Perhaps the most serious deterrent to positive 

action in establishing repositories is the fragmentation 
of authority and responsibility. Jurisdictional overlap 
results in lack of coordination, conflicting goals and 
diffusion of leadership. The policy decision to site a 
repository will involve conflict and compromise among the 
involved federal agencies, the President, the Congress, the 
affected Congressional delegation, the affected state and 
local officials and perhaps even the courts. The chances 
for strong, positive action to result from the interplay 
of all these interests are slim. Much more probable are 
symbolic actions and a tendency to "pass the buck."

The most likely place for the "buck to stop" is 
Congress. Although the Department of Energy and the 
Nuclear Regulatory Commission have primary responsibility 
for the development and regulation of waste facilities, 
Congress tends to be the final arbiter for conflictual 
policy decisions. In his seminal work on policy analysis, 
Lowi points out that regulatory decision making, such as 
HLW repository siting, tends to pass from administrative 
agencies to Congress "where uncertainties in the policy 
process have always been settled" (Lowi 1964, p.699). The 
uncertainties associated with nuclear waste as well as the 
tremendous expenditures involved insure that high-level
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waste disposal policy and any decisions to site a parti
cular repository will have to come ultimately from 
Congress.

This does not mean that clear policy guidelines or 
positive action will necessarily be the result of congres
sional deliberations. In the political environment of HLW 
facility siting information costs are high, benefits are 
diffuse and risks are focused. Under these conditions any 
fundamental policy changes are unlikely. Overall'waste . 
disposal goals and optimum technical criteria will have to 
be subordinate to the political realities of delay and com
promise.

Decisions to site long-term storage or disposal 
facilities in particular locations will be difficult to 
achieve. The negotiations and inducements necessary to 
reach such decisions will be possible only if strong 
leadership is exerted by the President and by leaders of 
Congress to build the coalitions necessary for congres
sional action. At least in the near future, the problems 
of inflation and energy are likely to preclude that kind 
of commitment to the problem of nuclear waste.

HLW policy in the future is more likely to be 
characterized by a continuation of current practices 
coupled with some incremental changes. Further stockpiling 
of HLW at existing sites will probably continue despite
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their acknowledged inadequacies. This prolongation of 
current programs will result from congressional inaction 
and a failure of the responsible agencies to present and 
push through a program for long-term storage or disposal of 
HLW. The costs, both fiscal and political, of developing, 
proving and locating sites for such a program make it an 
unrealistic goal in the foreseeable future.

Problems with overextended temporary storage facil
ities and overcrowded spent fuel cooling ponds will make 
some changes necessary. These actions will represent 
incremental adjustments from current practices rather than 
basic reorientations or fundamental changes. Long-term 
storage or disposal at sites with the necessary geologic 
characteristics represents a basic change from currently 
employed temporary storage practices. Interim storage at 
existing nuclear installations, in contrast, involves only 
incremental change and will be a much more likely direction 
for future HLW policy.



APPENDIX 
SURVEY METHODOLOGY

The survey was conducted by mail to the eight 
states of Arizona, Colorado, Idaho, Montana, Nevada,
New Mexico, Utah and Wyoming. Samples of each state's 
adult population were drawn for the survey. A fairly 
elaborate mailing procedure was employed to increase the 
low response rates usually associated with mail surveys.
A personalized letter and questionnaire was sent to each 
member of the same population followed by a reminder 
postcard after one week. A second personalized letter 
and questionnaire was sent after two weeks to all non
respondents. A final certified mailing was sent to the 
remaining non-respondents one month after the initial 
mailing.

These mailing techniques resulted in a good 
response rate for the study. The sample population falls 
into four categories: 1) respondents who returned com
pleted, usable questionnaires, 2) active non-respondents 
who sent refusals or unusable questionnaires, 3) passive
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non-respondents who did not respond to any of .the mailings, 
and 4) movers who were not at the address which we had for 
them,

For the purpose of calculating response rate, 
movers were not considered to be part of the sample. The 
final response results were:

Starting Sample (.450 in 
each of the eight states)

Respondents
Active Non-respondents 
Passive Non-respondents 
Movers

Therefore, the response rate is:

3600
1940
137
454
1069

Respondents____
Total Sample-Movers

194036D0-IUF9' 0.766

And the number of respondents per state is:
Arizona - 265 Nevada - 255
Colorado - 251 New Mexico - 225
Idaho - 238 Utah - 224
Montana - 241 Wyoming - 241

Total 1940
These numbers of respondents allow us to generalize 

to the state populations with an accuracy of t 4 to 6 
percent at the 95 percent confidence level. For the 
aggregate of all the states, the 95 percent confidence 
interval ranges t 2 percent or less.
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