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INTRODUCTION

The rapid growth of the nuclear industry has led to

increasing public anxiety about the possible effects of the

liberation of radioactive contaminants upon man and his environ-

ment. When the use of radioisotopes was confined mainly to

hospitals and a few industrial concerns and when reactors were

few in number, located in remote areas, and operated by govern-

ment agencies, the problem of radioactive residues seemed to be

a minor one. Now the Canadian public is faced with a developing

nuclear industry having greater domestic impact, including the

generation of household electricity. In these changed circum-

stances, problems of radioactive waste management have aroused

the interest and concern of politicians, the news media and

groups concerned with pollution, as well as members of the general

public.

There is a general belief that a "problem" exists, in the

sense that the future development of the nuclear industry seems

hampered by an ever-increasing volume of wastes that are a poten-

tial danger to the welfare of mankind. However, knowledge in

the field of radioactive waste • management is more advanced than

is popularly supposed, and the problem that actually exists is

how to choose the most economically effective method for disposing

of the wastes. Indeed, economics aside, the whole question of

storage and disposal of radioactive wastes cries out for a

demonstration project.
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HISTORICAL BACKGROUND

The Canadian Radium and Uranium Industry

Radioactive materials have been mined in Canada for 45

years during which the ores and concentrates have been processed

for use in medicine and research, and by industry.

The discovery of pitchblende on Great Bear Lake in 1930

and the establishment by Eldorado Gold Mines Limited of the

mine at Port Radium, Northwest Territories, in 1932 marked the

beginning of the "radioactive age" in Canada.

During the 1930's the principal interest was the extraction

of radium for the treatment of cancer and for use in luminous

paints. The uranium oxide was of little commercial value except

in very small quantities for ceramic glazes.

A refinery to process the ore concentrates from Port Radium

was set up in 1932 in Port Hope, Ontario. The location of the

refinery was chosen on economic grounds since each ton of pitch-

blende concentrates required seven tons of chemicals for treatment

and it was therefore less costly to ship the concentrates than

the chemicals.

From 1933 to 1939, the mineral and chemical wastes were

deposited in piles on the refinery property. The plant residues

contained the unwanted pitchblende along with the nickel, cobalt

and arsenic present in the complex ores. Control standards for

industrial wastes were not well established at that time, and

although there was a certain amount of respect for the pure

radium extracted, the radioactive waste was handled with little care.
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Radium production mounted steadily and reached 4 grammes

per month in 1937, but the onset of the Second World War produced

difficulties with manpower, equipment and supplies which resulted

in the mine at Port Radium being closed down in 1940. Neverthe-

less, the Eldorado refinery continued to operate using the stock-

piled concentrates at Port Hope.

A new interest in uranium appeared in 1941 when work on the

nuclear weapon "Manhattan Project" got underway. Port Hope, Port

Radium and Eldorado became vitally important to the military

strategy of the Western Allies and played an historic part in

world events. The only significant source of uranium available

at that time to the United States, Great Britain and Canada was

the waste pitchblende discarded at Port Hope and the prospect of

producing 300 tons per year of good grade uranium ore from the

mine at Port Radium. In 1942 the mine was reopened.

Because this source of uranium was so strategically important,

the Eldorado Gold Mines Limited shares weie expropriated by the

Canadian Government in 1944 under war emergency powers and a new

company was incorporated as a Crown corporation - Eldorado Mining

and Refining Limited (now Eldorado Nuclear Limited).

The production of radioisotopes in the reactors that were

first built during and soon after the war reduced the importance

of radium to the point that its refining ceased at Port Hope in

1953.
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Following the end of World War II, the "cold war" developed

and the nuclear arms race began. Canada's uranium resources

again became a major source of supply and were developed rapidly

in the late 194O's and during the 1950's, only to face many years

of depression resulting from the cancellation of the United States

stockpiling contracts in 1959.

Today, the demand for uranium for nuclear power in response

to the world energy crisis is once again encouraging the Canadian

uranium mining and processing industry into an expanding program.

Regulatory Controls

During the war, the acquisition and disposal of radium and

uranium had been controlled to a limited extent under the Canadian

War Orders and Regulations.

Following the war, the Atomic Energy Control Board was

established under the Atomic Energy Control Act of 1946. The Act

empowered the AECB to make Regulations which were first issued in

194 7 and were concerned mainly with matters of security and control

over the movement of uranium and other radioactive materials.

The Regulations have been revised from time to time. Perhaps

the most noteworthy revisions were those in 1960 when the regulatory

responsibilities of the AECB were extended to include matters of

health and safety, and dose limits were stipulated for the first

time; and again in 1974 when the licensing requirements for nuclear

facilities were clarified.
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At first, the scientific advisory staff of the AECB was

extremely small and even up to 1962 consisted of only 11 persons

in the professional and support categories. The major effort

of the Board staff was directed to licensing of reactors, heavy

water plants and radioisotopes, while mining, milling and refinery

operations and associated waste disposal were essentially left

to the provincial regulatory agencies. It is only within the

past two years or so that the AECB staff has increased to the

point at which attention could be directed realistically in these

latter fields.

Contamination

Although twenty to thirty years ago radioactive residues

were handled in a manner that was then considered to be satisfac-

tory, increasing knowledge and greater public awareness since that

time has led to improved standards for public health and safety

and environmental protection. This in turn has led to a re-evalua-

tion of the management of old residue areas.

The legacy left by casual residue disposal practices, and

inadvertent uso:' of low-level radioactive wastes for such things

as fill, in and around residences in various communities, is proving

a costly and troublesome matter to resolve.

As noted earlier, the Atomic Energy Control Board concentrated

its limited resources for many years in some well-recognized areas

with "high visibility" risks, e.g. the safety of nuclear reactors,
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heavy water plants, etc. In such cases, the AECB dealt with a

well-identified licensee, but this was no longer true when

radioactive contamination was found in the backyards of private

citizens. It is perhaps not surprising that the AECB and other

regulatory agencies found that they were facing a number of new

radioactive waste problems - problems which, with the publicity

given to these "discoveries", all cried out at once for immediate

solution.

Although most of the material causing the contamination

problem is not particularly hazardous by itself - mine waste rock,

refinery residue, etc. - action to reduce or eliminate these

sources of radiation is felt to be necessary in order that a

significant number of people are not exposed to radioactivity

that could lead in the long term to individual doses being

accumulated which would be in excess of the maximum permissible

doses given in the Atomic Energy Control Regulations.

The situation in Port Hope, Ontario, was the first to come

to public attention; its discovery led to suggestions or suspicions

of similar contamination situations elsewhere. In response to

the need for a broad regulatory view, and in order to expedite

the clean-up in Port Hope and elsewhere through the pooling of

resources, the Federal-Provincial Task Force on Radioactivity was

set up by Cabinet in February 1976, with the AECB as lead agency.

The objectives of the Task Force are to coordinate the investigation

of private and public premises in Canada in which radioactive waste
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is known or suspected to exist, and to expedite the necessary

remedial action. Early this year, the task force mandate was

modified somewhat to allow it to deal with contamination as a

result of natural occurrences in uranium mining communities.

The details of the findings in each community, including

several uranium mining towns, and the action being taken to zesolve

their problems is a story in itself. Suffice it to say that the

great expense involved and the demand on resources which this post-

facto clean-up makes, has provided a new focus for the attentions

of the regulatory authorities concerned with radioactive waste

management. One of the most difficult problems to resolve is the

absence of regional waste respositories. Clean-up wastes from

Port Hope, for example, must be trucked 200 miles to Chalk River.

Hopefully, the decontamination business will have been

squared away within a decade or so. Our challenge is to ensure

that such events are not allowed to recur through inattention or

mismanagement.

GENERATION OF RADIOACTIVE WASTES

Radioactive waste is currently generated in the nuclear fuel

cycle, in nuclear research, and in the production and use of radio-

isotopes. These wastes may be produced in solid, liquid or gaseous

forms.

Radioactive waste generated in the nuclear fuel cycle arises

as large volumes of uranium mill tailings contaminated with the

natural decay products of uranium, which include radium-226, a long-



lived radioisotope; wastes from uranium refining and fuel

fabrication plants; and wastes from nuclear power reactor

operation. Reprocessing of spent fuel would be another source

of radioactive waste, but at present this is not practiced on

other than a bench-scale research basis in Canada.

In a nuclear power reactor station, almost all the radio-

active material is contained within the fuel and consists of

solid and gaseous by-products from fission reactions occuring

within the fuel. Neutron activation products, radioactive

substances such as plutonium that are formed as a result of

neutron capture by the fuel material, are also contained within

the fuel. Other activation products are formed in the coolant,

moderator, reactor structures and gas systems.

More than 99% of the radioactive waste from nuclear power

stations is contained in the used fuel bundles - the nuclear

"ashes" discharged from the reactors. In appearance, a used

bundle is identical to fresh fuel. It has spent about a year

and a half in the reactor core, and about 1.5% of the 20 kilograms

of fuel per bundle has undergone a change. Each bundle, about

the size of a fireplace log, has generated enough heat to warm a

family dwelling in northern Canada for about 100 years.

Although most of the fission and activation products formed

in the fuel remain inside the sealed fuel elements, small amounts

leak into the reactor coolant. The radioactive material in the

coolant is continually removed by filters and ion exchange resins
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which periodically require replacement and thus add to the

radioactive waste. Some radioactive material, however, remains

attached to the piping and other components. Decontamination of

these components may be necessary from time to time to permit

routine maintenance; such decontamination produces additional

radioactive waste in the form of filters and ion exchange resins

used in the clean-up procedure.

Leaks from the coolant system may result in some radioactive

material becoming airborne inside the reactor building. The

ventilation system is designed to prevent the spread of this

material within the building and to clean-up the exhaust air

leaving the reactor building. The filters and charcoal absorbers

used are periodically replaced and are therefore another source

of radioactive waste, although the levels in these cases are very

low.

Other sources of radioactive waste associated with the

operation of reactors include contaminated scrap, tools, protective

clothing, rags, mops and paper. These wastes arise mainly from

routine maintenance and from the cleaning up of minor leaks, and

their radioactive content is usually very low.

Radioactive waste material is also produced at the Atomic

Energy of Canada Limited (AECL) nuclear research laboratories.

Much of the waste from these laboratories is associated with the

operation of research reactors and is produced in the same manner

as in commercial nuclear power reactors. A smaller amount of

radioactive waste arises from the production and processing of
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radioisotopes by AECL, and from the use of these radioisotopes

in industry, medicine and education. Minor amounts of waste are

also produced from the operation of particle accelerators at

universities and from the operation of a small number of university

research reactors.

The production of radioactive waste during the mining,

milling and fuel fabrication stages of the nuclear fuel cycle is

small in radioactivity but large in volume compared to that

generated in the fuel irradiation stage. This waste contains

decay products of natural uranium, some of which are radioactive.

In the past decade, with the increased awareness of, and

concern about, environmental impact, the effluents from the mine

waste and mill tailings areas have come under increasing scrutiny

because of the potential hazard to the surroundings from the

contained radium and other deleterious materials.

The environmental and health agencies have been involved in

the regulatory control of the effluents, having established

receiving-water quality objectives or concentration limits for

these materials in the effluents.

From the Board's point of view, uranium mill tailings

facilities are considered to be nuclear facilities, and, as such,

are licensable under the Atomic Energy Control Regulations.

The licence may specify any terms and conditions the Board

considers necessary in the interest of the health and safety of

the facility workers and the general public.



- l i -

lt must be remembered that hundreds of millions of tons of

tailings and mine waste are going to be around for a very long

time. Most of these wastes contain significant quantities of

radioactive ar.d acid-forming materials and are subject to all

natural processes which could mobilize these contaminants and

distribute them in the surroundings.

WASTE MANAGEMENT PRINCIPLES

In all waste management considerations, the AECB distinguishes

between storage, which is a method of containment with the intention

and the provision for retrieval, and disposal which is a form of

management in which there is no intent to retrieve but which,

more importantly, does not rely for its integrity on the continued

need for human intervention whether this be for treatment, monitor-

ing or restriction of access.

Storage is essentially a temporary measure and generally

requires some form of surveillance. Disposal is intended to be a

permanent step and, because of this, the concern for viability in

the long term is paramount. If we cannot convince ourselves that

the long term goals can be met then obviously we remain in a

storage situation. This situation will remain, with all the

implications of continued surveillance, until an acceptable method

of disposal is found. However, the search for disposal methods is

the responsibility of those who create the wastes.



- 12 -

There is another ground rule which applies in waste manage-

ment, one which is accepted internationally as the basis for

limiting all exposures to ionizing radiation. This is stated by

the ICRP*in the following way: ". . all doses (will) be as low

as reasonably achievable, economic and social considerations

being taken into account, and any unnecessary exposure (will) be

avoided".

In light of the concerns for biological health, radioactive

waste management has -developed as a methodology which embraces

all the things that are being done to ensure that radioactive

materials are always handled and stored in such a way that only

insignificant amounts could ever escape to the environment.

Because of the long radioactive decay time of some of these

materials, this is a demanding exercise. It is not just a technical

matter; it has policy implications at all levels of government -

provincial, federal and international. Moreover, the time scales

involved also raise questions aJout the responsibilities we have

towards future generations.

FUEL CYCLES AND STORAGE TECHNIQUES

Waste management strategies and techniques are significantly

altered by the choice of fuel cycle.

At present, CANDU reactors are operated with natural uranium

fuel. No credit is taken in the fuel cycle for the value of the

plutonium in the spent fuel, but it is a significant resource in

its own right. The plutonium has an energy content approximately

•International Commission on Radiological Protection
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equal to that of the uranium-235 originally in the fuel. At some

time in the future it may become economic or indeed necessary to

reprocess the uranium fuel, extract the plutonium and recycle it.

Uranium-238 has also a high potential energy content. While

this isotope is a "waste" for the CANDU reactor, it is a potentially

valuable resource in other reactor systems, notably the fast breeder

reactor.

At present, spent fuel is stored in facilities from which

it can be retrieved for reprocessing if and when necessary. If

reprocessing is never implemented, the spent fuel would eventually

be put in a disposal facility. Prom that time on, used fuel from

the reactor would be moved, after "cooling", directly to the ultimate

disposal ?ite.

If reprocessing does become part of the fuel cycle, the

plutonium would be fabricated into fuel and returned to the reactor.

The residual wastes would contain three principal kinds of materials,

fission products, actinides (transuranics other than plutonium),

and depleted uranium. These wastes would require disposal.

PRESENT WASTE MANAGEMENT

Ore Tailings

The tailings from uranium ores are traditionally discharged

to ponds adjacent to the mills. The concern with these wastes steins

from their large volumes and from the potentially hazardous nature

of the long-lived radium-226 and other associated radionuclides
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which can become distributed in the environment by wind and water

effects. It is possible that this concern can be alleviated by

increasing the thickness of earth cover over the tailings piles

and revegetating the soil to reduce the release of radon gas and

windblown tailings dust, and by providing well-engineered

drainage of the storage areas.

It follows that the method of tailings management now in

use must be considered as storage. The reason for this is simply

that we could not at the present moment walk away from a tailings

pile with no further provision for supervision. In addition, it

is unlikely that we would ever be able to do so without significant

improvements to current procedures. Just what would be required

to ensure the long term suitability of tailings management methods

is a subject now under intensive study by the AECB and others.

The most attractive approach to the problem of radium (and

other contaminants) in tailings would be removal prior to the

discharge of the tailings. If this were feasible, many of the

long term problems would disappear. This approach is currently

the subject of greatly increased attention by the AECB and others

and it is possible that this could become the basis of our coping

with waste management problems in the post-operational period.

The Board considers the ultimate goal in the management of

tailings to be their conditioning and emplacement in such a manner

that continuous treatment and surveillance would be unnecessary.
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To achieve this, consideration must be given to a variety

of factors, including the following:

(a) The optimization of milling processes to allow the

reduction of contaminants in the tailings leaving

the mill to innocuous or acceptable levels;

(b) The maximum immobilization of any remaining

contaminants in the tailings retention area by

further treatment;

(c) Appropriate siting of the tailings retention area to:

(i) minimize the movement of surface or ground-

water through the tailings;

(ii) where leaching does occur, minimize the

movement of contaminants by natural means

such as ion-exchange with soils;

(d) Adequate design of the tailings retention area to:

(i) render the structure as impermeable as

practicable;

(ii) minimize the potential for infiltration of

water;

(iii) minimize the possibility of gross material

movement due to natural forces.

Currently, certain of these factors are employed in uranium

mill tailings management. The outcome of considering these factors

would be a better understanding of the extent of potential impact

of this facility after abandonment. A judgement must then be made

as to the acceptability of the extent of this impact.
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Research and development projects by contract have been

formulated and initiated to support these approaches, all in

cooperation with other government agencies and the companies

concerned.

There will be important policies and objectives announced

on this subject in the near future.

Non-Fuel Reactor Wastes

Non-fuel reactor wastes (exchange resins, filters, cleaning

materials, clothing, etc.) are stored in concrete trenches or

in "tile holes", concrete pipes set vertically in concrete slabs.

In many cases, the waste is treated either for conversion to solid

form or for volume reduction prior to its emplacement in storage.

AECL and Ontario Hydro are currently studying and developing

improved techniques of volume reduction involving incineration,

reverse osmosis, and evaporation.

The isolation of radioactive materials in these types of

facilities is controlled by two factors: the physical and chemical

form of the waste, and the properties of the site. The concrete

structures and the soil provide a further important barrier between

the emplaced radioactivity and the environment.

As with all reactor wastes, the most desirable course of

events would permit their removal to a central, or regional waste

management centre, for disposal.

....17
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Spent Fuel Waste

A 2000 megawatt power station - the size of Ontario Hydro's

Pickering - is fed about 40 fuel bundles per day and discharges

an equal amount of spent fuel. (A coal-fired station of the same

size would require about 400 carloads of coal per day and would

yield about 20 carloads of ashes per day in addition to i t s solid

and gaseous stack effluents. I t is evident that the volume of

waste arising from fuel consumption is much smaller for the nuclear

station. However, the nuclear waste must be handled with much

greater care.)

The discharged fuel from all Canadian reactors, and in fact

most reactors in the world, is stored under 3 to 4 metres of

water in deep, water-filled pools constructed with thick concrete

walls. Decay heat from the fuel is removed by circulating the

water to a heat exchanger outside the pool. The water also helps

to isolate the radioactivity from the biosphere. The water is

kept clean by circulation through filters and ion exchange columns.

A nuclear power station may be designed with sufficient pool

capacity to store all the spent fuel produced over i t s expected

30-year service l ife. Alternatively, the spent fuel may be shipped

from the power station to a central storage pool site for interim

storage.

A pool is; an elementary storage technique, but i t does have

advantages. The waste is contained within the fuel sheath which

is corrosion resistant. If a fuel defect does occur, the small

amount of activity escaping is retained within the pool water.
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which can be purged out if desired. The stainless steel liner

and concrete are a further barrier. Furthermore, the system is

not particularly sensitive to loss of coolant accidents.

To date, Canada has amassed more than 25 years of experience

with storage of wastes in pools, and there has never been a

significant escape of activity, or an accident of any magnitude.

Dry Storage

AECL and Ontario Hydro are studying alternatives to pools

for interim storage of spent fuel. One scheme selected for devel-

opment is the concrete canister concept. The fuel is stored dry

in small quantities, 220 bundles per canister, in a steel can

which is welded shut and surrounded by concrete shielding. The

Canadian reference canister is a concrete container, about 5 meters

high, and 2\ meters in diameter, with an internal cavity of about

75 cm. in diameter. The fuel is placed in steel cans, inside

another steel can, and the space between the outer can and the

concrete is filled with lead. The fuel is cooled by radiation and

conduction to the concrete shell, and then by conduction through

the concrete. The concrete is cooled by natural air convection

over the outer surface. One canister will hold about 4.4 tons of

fuel, about a week's production from a station the size of

Pickering.

The canister appears to have some advantages over pool storage.

Once the fuel is in place, it needs minimal surveillance, essentially

no maintenance, and produces no secondary wastes such as the filters
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needed to remove radioactive materials from the water in spent

fuel bays. However, there may be problems due to the temperature

gradient across the wall of the concrete flask, and with defected

fuel. AECL's program i s designed to quantify both advantages and

disadvantages so that an objective comparison can be made. Test

resul ts to date are encouraging.

The canister i s designed to contain fuel producing 2 k i l o -

watts of heat when i n i t i a l l y emplaced. Four ful l -scale t e s t

canisters are now bui l t at Whiteshell Nuclear Research Establish-

ment, Pinawa, Manitoba. Two are e lec t r i ca l ly heated, with heaters

capable of putting out up to 20 kilowatts each. Two are loaded

with fuel - one with bundles from Douglas Point Generating Station,

and one with bundles from WR-1, the Whiteshell research reactor.

The canisters are instrumented with thermocouples and s t ra in gauges.

The immediate value of the canister development program wil l

be to provide an evaluated and demonstrated concept to which the

water-f i l led pool storage can be quantitat ively compared. If the

demonstrations are satisfactory and the design study shows that

significant advantages can be gained, canisters rather than pools

could be the preferred concept for f a c i l i t i e s to be bu i l t in the

la te 1980's.

DISPOSAL

The ultimate form of high-level radioactive waste for disposal

will not likely be spent fuel bundles. The reason lies in the value

of plutonium as an energy source. It is a fissionable material
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and if separated from the other components in the spent bundles

can be used as reactor fuel. A further benefit gained by the

use of plutonium in this manner is that it reduces the inventory

of very long-lived waste that must be disposed of.

Among other things, the timing of the decision to exploit

the plutonium resource is dependent on economics - the cost of

recovering the plutonium - compared with the availability and

price of natural uranium fuel. It is generally assumed that

conditions will warrant the use of plutonium before the year

2000, but that of course is contingent on many things, not the>

least of which is political decision-making..

Storing wastes on an interim basis is not technically

difficult. However, for the longer term we need to provide new

engineering concepts. We could continue to use man-made structures

built on the surface of the earth. However, such structures

deteriorate with time, and to ensure isolation, would have to be

replaced on a planned-maintenance basis. This places a burden

on future generations.

The option that appears to hold the best prospect for

achieving health, safety and long-term responsibility objectives

is the use of deep, geologic formations that are known to have

been stable over geologic timescales. The surrounding rock

provides a giant heat sink for cooling, the overburden provides

almost infinite shielding and isolation from the biosphere, and

it is difficult to think of anything, including ice ages and
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meteorites, which would remove this protection in a catastrophic

fashion.

Salt beds, some of which are millions of years old, are

one type of geologic formation which has been investigated

extensively in the USA and Germany for nuclear waste disposal,

and they are not being ignored in Canadian research. Radioactive

wastes emplaced at the birth of these beds would have long since

decayed to levels at least as low as those found in the rock of

the earth's crust today. Since salt is highly soluble in water,

the existence of a bed indicates the absence of flowing groundwater

from the time that the bed was laid dcwn. This is a very attractive

feature since seeping groundwater appears to be the main mechanism

by which radioactive waste might be transferred from its burial

place. Further protection against this possibility can be afforded

by disposing of the waste in a highly insoluble form such as being

incorporated in glass.

The USA National Academy of Sciences and the US Atomic Energy

Commission, nearly twenty years ago, identified bedded salt as a

formation which met many of the requirements summarized above.

The relatively high thermal conductivity of halites minimizes the

thermal gradients. In addition, salt deforms plastically under

pressure so that the internal stresses are self-relieved and cracks

and fissures tend to seal up.

A great deal is known about all the relevant properties of

halite deposits for waste disposal, far more than about any other
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formations. However, it is recognized that other types of rocks

may be equally suitable, but the necessary research and development

have not yet been done.

Monolithic rock formations in regions such as the Canadian

Shield have also been proposed for waste disposal. These formations

have not been extensively studied for this purpose, but appear to

offer the degree of long-term isolation required.

The Geological Survey of Canada is engaged with AECL in

studies which will enable them to identify the more promising

geologic formations. Formations will be evaluated in the context

of general requirements such as the following:

(1) The rock should have low economic value and not be close

to other formations with actual or potential economic value;

(2) The formation should be large, accommodating a buffer zone

of significant size;

(3) The formation should have high integrity with a minimum

of cracks, faults and joints;

(4) The formation should be in a zone of low seismic activity;

(5) The formation should be either impervious to and/or

isolated from moving groundwater.

Besides these factors, there are a number of other detailed

considerations. The formation should be homogeneous and relatively

free of internal stresses. The excavation of the cavity, the

emplacement of the material and the heat load it generates all

place new stresses on the rock. It will have to be shown that the
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emplacement could not have any significant effect on the macro-

scopic stability of the formation, and that the effects of

future glaciation are acceptable.

Deep disposal in hard rock (e.g., granite) appears a

promising alternative. The size of the Canadian Shield, the

low economic value of granite and the congruence of the Shield

with Ontario, the principal user of nuclear power in this country

for the next twenty-five years, are factors arguing in favour of

a location in the Shield.

The joint GSC/AECL project involves developing a geophysical

program on topics such as fracture properties, thermal gradients,

thermal stresses, radiation stability and so forth. The preliminary

schedule is such that, by the end of 1978, there should be sufficient

information to decide between salt and hard rock for the Canadian

demonstration site. Site selection for a demonstration emplacement

should be made by 1983. Wastes could be emplaced in a mined cavity

by 1987. For the demonstration, radioactive materials will be

stored in retrievable form.

Even from the above brief commentary, one can gather that

geologic disposal will require a considerable development program.

Fortunately, there is already some experience in using mined

cavities for storage of various materials, petroleum fluids for

example, so the idea is not entirely new. However, it is evident

that a predictive aspect of geology, a new scientific discipline

in fact, may have to be developed over the next few years as the
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international geologic community gets involved in waste manage-

ment. Many nations are engaged in studies similar to ours, and

very recently the Organization for Economic Cooperation and

Development (OECD) endorsed the concept of deep geologic disposal.

CONCLUSION

To conclude, I will say that the production of radioactive

wastes, and especially spent fuel, is expected to increase

significantly in the near future. To ensure that such an increase

will not degrade the high level of safety required and will not

unduly burden future generations with the responsibilities of

perpetual waste management, i t is important that regulatory

requirements governing the management of radioactive wastes,

including fuel and non-fuel wastes, take into account the changes

associated with the rapidly expanding Canadian nuclear program.

The development of these requirements is the responsibility of

the Atomic Energy Control Board in consultation with the nuclear

industry, national research laboratories and appropriate provincial

and federal agencies, as well as elected representatives of the

three levels of government - municipal, provincial and federal.

Earlier, I referred to a recent OECD endorsement of deep

geologic disposal of radioactive wastes. This is based on a

report by the OECD1s Nuclear Energy Agency, compiled by a group

of international experts and issued just last month. While as

the head of Canada's nuclear regulatory authority I must maintain
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a posture of informed objectivity in all matters related to the

nuclear industry, as a geologist I would like to leave you with

a rather optimistic quotation from the conclusions and recommenda-

tions section of the NEA geologic disposal report:

"We have at our disposal the scientific and technical

capacity to resolve the problem of waste management satisfactorily,

based on measures that have already been explored.

"This is why, granted that present generations make the

necessary efforts, there is no reason to fear that we will leave

our descendants with a problem that has not been solved."
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