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THE EFFECT OF INFLATION ON NUCLEAR ENERGY • 

L.J. Schofield 

Economic Development Committee 
C.N.A. 

We would like to introduce the topic of inflation by quoting 
from the conclusions of a paper on the growth and impact of nuclear 
energy on the Canadian economy prepared by the Economic Development 
Committee of our Association for delivery at the World Energy Con
ference less than one year ago. 

"—The price spiral in fossil fuels, spearheaded by oil, has 
given a major boost to prospects for alternative sources of 
electrical energy. The cost of electricity produced from nuclear 
reactors is less sensitive to increases in fuel costs than is 
power produced from fossil fuels and so uranium is attractive to 
replace fossil fuels for electricity production —-". 

This conclusion is as valid today as it was a year ago but 
since that time the dramatic increase in the rate of inflation, parti
cularly as it applies to the cost of large capital projects such as 
generating stations, has brought an unexpected element to the economic 
equation. In a very real sense, this discussion on the effects of in
flation is a natural extension of the subject covered by last year's 
paper, updating for the emergence, in the interim, of inflation as a 
potentially important factor in generating station economics. 

The major element in nuclear generation costs is the capital 
recovery charge comprising about three-quarters of total electricity 
cost, ''he nuclear station is therefore highly sensitive to project 
cost escalation rates which will be referred to as capital cost in
flation rates. If sustained high capital cost inflation rates continue 
and if coal costs escalate at a relatively low rate, the.economic ad
vantage of nuclear stations could be eroded:to such an extent that 
fossil-fired stations would again become an economic choice for base load 
generation. 

Now what is the outlook for inflation rates in the future? 
Between 1950 and 1960, Canadian inflation, as measured by the GNP price 
deflator, averaged 3% P.A. in the 1960 to 1965 period, inflation de
clined to an average rate of 1.5% P.A. and subsequently escalated to 
4.3% P.A. over the 1965 to 1973 period. The GNP deflator registered a 
13% increase in 1974 and it is expected to rise by 10% in 1975. 
Mr. G. Arnold Hart, Chairman of the Bank of Montreal is reported (G 6 M, 
Feb. 26/75) to have said "It may well be that ̂we will have to learn to 
live with, and adjust to, much higher rates of inflation in the future -
perhaps in the 6 to 7 percent range". 
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This view is supported by the recent trends to indexation of 
social security and pension payments and widespread introduction of 
tola clauses in employment contracts which serve to institutionalize 
inflation and provide a higher inflationary floor in the economy than 
existed previously. 

In the past, the GNP price deflator has not fully reflected 
the degree of capital cost inflation associated with major energy re
lated projects. We have witnessed hyper-inflation in construction costs 
of new capital facilities in the recent past. The Syncrude Tar Sands 
Project was re-estimated from less than $1 billion to $2 billion, Stelco's 
Nanticoke Project escalated from $480 million to $7.10 million and the 
Petrosar Project is estimated at $430 million, an increase from the 
original $250 million. 

The magnitude of capital investment necessary to achieve a 
degree of energy self-sufficiency in North America will no doubt continue 
to support a differential price escalation rate for our major projects. 
If the GNP price deflator settles at a long run rate of 6 to 7%, capital 
cost inflation rates for large construction projects could well continue 
in the double digit figures. 

Another cost element allied to capital cost is the interest 
rate. Interest rates for high grade bonds and debentures have been in 
the 9% to 12% range in the past year and recent borrowings by Canadian 
electric utilities have been at costs in excess of 10%. 

While these rates are high, they still failed to match the 
13% price inflation experienced in 1974. Nevertheless, investors cannot 
be expected to offer money at rates less than the general inflation rate 

of the economy in the'Tôrig rim;-W-that again a higher inflation rate'than 
that of the GNP price deflator may have to be considered for the cost of capital 

These considerations are by no means the only uncertainties 
facing the utilities planner. The long lead times needed for any major 
generating facilities require that to meet electrical demands 10 years 
away decisions must be made now on such important aspects as future demand 
levels, internalized environmental costs, reserve margins, fuel supply 
security, construction time, etc. However, the impact of high inflation 
rates and the resulting interplay of fuel versus capital cost could turn 
out to be the critical parameter in the future Canadian nuclear program. 

I wish to emphasize at this point that we have no crystall ball 
which tells us that double digit inflation will continue into the future. 
Our vision in this area is as blurred as the next man's and tends to be 
highly influenced by present day conditions. This study attempts to 
answer the question "What effect could inflation have on the nuclear 
industry ̂ f_ it continued at high rates?" and it does this by demonstrat
ing the economic choices open to Ontario Hydro as the major constituent 
of the Canadian program. This type of analysis is, of course, applicable 
to eastern Canadian locations where nuclear/fossil decisions are also 
being made. 
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The premises for the calculations used in this study were 
derived from Ontario Hydro's* estimates made in December 1973 for a 

-* submission to the Ontario Energy Board and are shown in Figure 1. The 
• illustrative example is baaed on a Candu station of 4-7S0 MK units operat
ing at 80% load factor. Capital costs for the nuclear plant are double 
thoie for the coal-fired station. The cost of coal ranging from 50 to 
lSOf/KWBTU, depending on location, has been averaged to 100$/MMBTU and re
flects anticipated 1975 price levels which include the effects of recent 
labour contracts negotiated in the U.S. coal industry. Labour and 
materials costs are estimates derived from the Ontario Hydro submission. 

Cost increases for basic components of industrial plants 
were relatively stable until 1972 as shown in Figure 2. Average in
flation up to 1972 was between 3% and 6%. In 1973, the average inflation 
was over 7%. In 1974, the average inflation was 30% ranging from 58% for 
steel reinforcing bars to 10% for wages for major construction trades. 
Over the 5 year period inflation has increased the cost of most components 
by 30 to 100 percent. 

The case which will be illustrated in detail is based on 
escalation factors as shown in Figure 3. An average 30% escalation from 
the end of 1973 to the end of 1974 in capital costs and material costs is 
now a "Fait Accompli". The escalation rate in 1975 is still currently 
running at a high rate. Based on our premise that capital cost inflation 
rates will outstrip the inflation rates of the general economy, we will 
assume a continuing rate of 12% P.A. in new construction and material costs. 

The average hourly labour rates in Canada for utilities inr 
creased 14.6% in September from the previous September. A rate of 10% 
has been selected for the calculations. 

Coal prices increased rapidly in recent years to the 1975 
average level of $1.00/MMBTU estimated for these calculations, reflecting 
both the UMW settlement of last fall and the increased costs of meeting 
more stringent health and safety regulations. It is expected that the rate 
of escalation in coal prices will moderate. In our analysis, we have 
assumed coal prices will escalate at 8% P.A. with a second lower rate at 
5% also being considered. Separate examples are developed for the 5% and 
8% rates. For those vho believe these rates are still too low, a few points 
have been calculated at 10% P.A. to assist in extrapolating the results. 

CANDU fuel fabrication cost escalation is expected to be 
tempered by productivity and technological improveraents. An escalation rate 
of 9% P.A. is forecast for CANDU fuel. 

The initial charge of heavy water has been included in the 
capital cost. Heavy water upkeep cost is assumed to escalate at 6% P.A. 

The cost of capital was assumed to be 12%. As indicated earlier, 
this rate in the long run will exceed the inflation rate of the general economy. 
Whether it will be as high as or higher than the inflation rate of capital 
costs for major projects is debatable since the two are not closely related. 
For the illustrative calculations, the two rates were assumed the same. 

* Submission to Ontario Energy Board, Volume 4 Supplement 4.1-6, Dec. 1973. 
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BASIS OF CALCULATIONS 

GENERATING STATIONS: 

(A) if UNITS OF 750 MW EACH 

(B) 30 YEAR ECONOMIC LIFE 

C O LOAD FACTOR @ 80% 

CD) START-UP ÎN 1982, 1986 AND 1992 

BASE ESTIMATE COSTS C1973) 

CA) CAPITAL: COAL 

NUCLEAR 

CB) FUEL: COAL (1975 BASE) 

NUCLEAR 

D20 UPKEEP 

$235/KW (5 YEAR CONSTRUCTION) 

$tf73/KW C6 YEAR CONSTRUCTION) 

100$/MMBTU 

1.00 MILLS/KWH 

0.06 MILLS/KWH 

C O OPERATING AND MAINTENANCE 

MILLS/KWH 

LABOUR: COAL 0.37 

NUCLEAR 0.37 

MATERIALS:COAL 0.25 

NUCLEAR 0.11 

$MM/YR. 

7.8 

7.8 

5.3 

2.3 

FIGURE 1 



PRICE ESCALATION IN THE CANADIAN ECONOMY 
(PERCENT CHANGE IN ANNUAL PRICE INDEX FROM PRIOR YEAR) 

1970 1971 1972 1973 1974 « 

CONSUMER PRICE INDEX 

WHOLESALE PRICE INDEX 
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STEEL PIPE S TUBE MILLS 
VALVES: CARBON STEEL 
PUMPS: CENTRIFUGAL 
BOILERS: FIELD ERECTED 
EXCHANGERS: SHELL S TUBE 
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INSTRUMENTS: ANALYZERS, ETC. 
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5t CHANGES FROM 1973 TO 1974 ARE FOR THE LATEST 12 MONTH 

PERIOD, GENERALLY TO NOVEMBER OR DECEMBER. 

SOURCE: STATISTICS CANADA 62-002 PRICES S PRICE INDEXES 
11-003 CANADIAN STATISTICAL REVIEW 

SHELL CANADA SUPPLIERS 

FIGURE 2 
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PREMISES REGARDING COST ESCALATION !c:t 

CAPITAL - NEW PLANTS 

197*+ INCREASE OVER 1973 30% 

A.A. I.'«POST 1974 12% 

OPERATIONS S MAINTENANCE 

- MATERIALS 

1974 INCREASE OVER 1973 30% 

A.A.I. POST 1974 12% 

- LABOUR 

A.A.I. POST 1973 10% 

FUEL COSTS - A.A.I. 

COAL - CASE I 8% 

- CASE II 5% 

NUCLEAR - FUEL 9% 

- D20 UPKEEP 6% 

COST OF CAPITAL 12% 

5S AAI - AVERAGE ANNUAL INCREASE-
}{" REFERENCE: PAGE 5 IN TEXT 

FIGURE 3 
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A 12% compound growth rate would triple costs over a 10 year 
period and the rapid escalation in capital costs are shown in Figure 
4. In this situation, a 3,000 MWE coal-fired station is expected to 
cost $755/KW in 1982, $1188/KW in 1986, and $2345/KW in 1992. The 
equivalent costs for nuclear stations are $1523/KW, $2395/KW and $4729/KW. 
To put these costs in perspective, the 640 net MWE Lepreau plant near 
St. John, New Brunswick is expected to cost as much as $671 million when 
in service in 1979. This is equivalent to $1048/KW. The absolute 
differential between coal and nuclear capital costs increases signifi
cantly as the plant start-up occurs at later dates. 

Coal-fired stations have fuel costs in the order of magnitude 
of 3 to 7 times higher than for nuclear plants and the projections are 
shown in Figure 5. CANDU fuel costs increase from 1.25 mills/KWH in 
1975 to 8 mills/KWH in the year 1997. Coal escalating at 8% per year 
will cost 544{/MMBTU by the year 1997. This is equivalent to a fuel 
cost of 47.0 mills/KWH. For coal escalating at 5% per year, the fuel 
cost is equivalent to 25.0 mills/KWH in 1997. 

The contribution of each of the cost elements we have been 
considering is shown on Figure 6 for a generating station brought on 
stream in 1982. Electricity generating costs are shown, in mills/KWH, 
for each successive 5th year :ov.er the thirty year life of tfie: plant with 
capital recovery costs assumed constant. As indicated, under the con
ditions postulated generating costs for CANDU plants would increase 
steadily from 30 mills/KWH in 1982 to 77 mills/KWH in 2011. With coal 
prices escalating at 8% per year, generating costs would increase from 
30 mills/KWH in 1982 to 181 mills/KWH in 2011. For coal plants with 
coal prices escalating at 5% per year, generating costs would increase 
from 27 mills/KWH to 93 mills/KWH. The larger contribution of capital 
cost to electricity cost in the CANDU plant relative to the coal-fired 
station is readily apparent from this figure as is the smaller relative 
contribution of fuel cost. 

Comparison of the relative economics of the different 
stations is facilitated by reducing the electricity costs to a uniform 
average cost, that is, the average or levelized cost over the entire 
30 year life of the station taking into account the time value of money. 
The arrows on Figure 6 indicate the uniform average costs. 
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$/KW 

ELECTRICITY GENERATING STATIONS 
CAPITAL COSTS - ESCALATED S 123 P.A. 

2000 -

1000 

900 

800 

700 

600 

500 

400 ~ 

300 

200 

SEMI-LOG PLOT 

V 
/ 

/ 

: / 

y _ / 
/ 

/ / 

" ' / 
/ 

- / 

- / 

/ 

/ 
y 

/ 
y 

2 3 9 5 , / 

NUCLEAR / 

y / 
/ 

/ ^ 1 8 8 
/ 

/N 
/ COAL-FIRED 

Jl55 
y 

y 
/ 
r 

1 „l 

V 

/ -
4 7 2 9 / 

/ -

y 
/ -

y 

> r2345 

y 
' • 

— 

• 

i 

$/KW 

6000 

5000 

4000 

3000 

2000 

-1000 

1975 80 85 

IN-SERVICE DATE 

FIGURE 4 

90 1995 



-11-

MILLS/KWH 

ELECTRICITY GENERATING STATIONS 
PROJECTED FUEL COSTS 
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ELECTRICITY GENERATING COSTS (MILLS/KWH) 
1982 START-UP 

CAPITAL COST AAI: 12% 

COST OF CAPITAL: 12% 
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For plants starting up in 1982, three major points stand out: 
1. With coal escalating at 8%, there is a distinct nuclear advantage. The 

uniform cost is 36% lower. 

2. With coal prices escalating at 5%, there is no cost advantage for 
nuclear plants. 

3. For the first 8 years, coal-fired plants produce cheaper electricity than 
nuclear plants if coal prices escalate at only 5%. 

For plants starting in 1986, electricity generating costs increase 
approximately 50% over those from plants starting up in 1982. These costs 
are shown in Figure 7. If coal prices escalate at 8% per year, CANDU plants 
will maintain a competitive advantage. CANDU plants would be at a dis
advantage to coal-fired plants if coal escalates at as low a rate as 5% 
per year. The uniform average cost difference is 4.6 mills. For a 3,000 MW 
plant at 80% load factor, this disadvantage would be, on an average annual 
basis, 97 million dollars - in 1986 inflated dollars. 

For plants starting in 1992, electricity generating costs almost 
double compared to those starting in 1986 as shown in Figure 8. CANDU plants 
have a uniform annual cost 14 mills lower than coal-fired plants with 8% 
escalation of coal prices and 21 mills higher than coal-fired plants if coal 
escalates at 5%. For CANDU plants, increased capital charges would add 41 
mills, compared to a plant started 6 years earlier. The difference in 
capital charges between coal and nuclear in 1992 would then be 42 mills, as 
compared to 21 mills in 1986 and 14 mills in 1982. 

To define the sensitivity of different inflation rates on the 
competitive position of nuclear stations, similar calculations were made 
for a range of inflation factors, shown in Figure 9. The 30% escalation 
in 1974 for capital costs and materials was again assumed for all cases. 
Fuel costs and escalation rates remained the same. The capital cost inflation 
was tested over the range of 8 to 15%. The cost of capital escalation was 
selected to be in the same range and the labour escalation rate was set to be 
2 percentage points lower. 

The results of these calculations are illustrated in Figure 10 as 
the difference in uniform average cost between CANDU and coal-fired stations 
plotted against capital cost inflation rate. The plots above the zero or 
breakeven line indicate the magnitude in mills/KWH of the competitive ad
vantage in favour of nuclear generation; the plots below the zero line 
indicate a competitive advantage for the coal-fired stations. As illustrated, 
the present nuclear advantage could disappear if double digit inflation 
continues into the future at such a rate that capital charges overcome the 
cost advantage that was provided by the lower nuclear fuel costs. A breakeven 
inflation level - the point where the uniform annual cost is the same for coal 
and CANDU plants, depends on coal price escalation rate and station start-up 
date. If coal prices escalate at 8% P.A., the breakeven inflation rates for 
1982, 1986 and 1992 start-up dates are 16%, 14-1/2% and 13% respectively. 
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ELECTRICITY GENERATING COSTS (MILLS/KWH) 
1986 START-UP 

CAPITAL COST AAI: 12% 

COST OF CAPITAL: 12% 
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ELECTRICITY GENERATING COSTS (MIU.S/KWH) 
1992 START-UP 
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COST INFLATION RANGE 

CAPITAL - NEW PLANTS 

1974 INCREASE OVER 1973,% -+ 

COAL - CASE I, % 

- CASE II, % 

COST OF CAPITAL 

A.A.I. POST 1974, % 8 

OPERATIONS & MAINTENANCE 

- MATERIALS 

1974 INCREASE OVER 1973, % -* 

A.A.I. POST 1974, % 8 

- LABOUR 

A.A.I. POST 1973, % 6 

FUEL COSTS 

NUCLEAR - FUEL, % -̂  

D20 UPKEEP, % -«• 

FIGURE 9 
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ELECTRICITY COSTS (MILLS/KWH) 
EFFECT OF CAPITAL COST INFLATION ON ADVANTAGE 

OF CANDU OVER COAL STATIONS 
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With coal prices escalating at 5% P.A. the equivalent breakeven capital 
inflation rates are 12-1/2%, 11% and 9%. 

If coal prices escalate at 8% per year or more, nuclear 
plants will continue to maintain a clear advantage unless inflation rates 
are extremely high. 

You will note from this chart that the nuclear advantage over 
plants with coal at 5% is relatively flat and low. Nuclear plants do 
not have a significant advantage even when inflation rates are low if coal 
price escalation is also low. 

As the plant start-up date extends further into the future, the 
sensitivity of relative electricity costs to incremental changes in the 
inflation rate increases. Comparing the slope of the line representing 
the 1982 start-up with that of the 1992 start-up in Figure 10 for instance, 
we find an increase from 11% to 12% in the inflation rate results in a 
2 mill/KWH differential in the cost in 1982 and a 9 mill/KWH differential 
in 1992. 

In summarizing these results, we can draw several pertinent 
conclusions: 

1. There is a significant advantage for nuclear generating costs at coal 
price escalation of 8% or above which would be offset only by sus
tained capital cost escalation rates in excess of 13% P.A., but at low 
coal price escalation rates of 5%, the competitive advantage for CANDU 
stations is small and could be completely offset by double digit inflation 
of capital costs. 

2. At any coal price escalation rate, the breakeven level of inflation 
becomes lower as plant start-up dates extend further into the future. 

3. Electricity generating costs will increase significantly with later 
start-up dates. Early plant construction or oversize plants to gain 
the benefits of scale would be methods to mitigate the effects of in
flation if a market could be established for surplus output. 

An insight into the potential effects of double digit inflation 
helps to iOcus on some of the most important parameters needed for decision
making. Unfortunately, it does not remove any of the uncertainty surround
ing future inflation rates. 

It does, however, indicate that double digit inflation is a 
factor to be reckoned with to-day by the Canadian nuclear industry. High 
inflation rates and a high cost of capital present the nuclear industry 
with a challenge. This study shows that if the costs of fossil and 
nuclear stations inflate at equal Tates, then the advantage of nuclear gen
eration due to lower fuel costs could be progressively offset by the in
creasing differential in capital cost. Technological improvements both 
through original innovation and as a result of the learning curve, fin
ancial flexibility, economies of scale, reductions in construction time and 
costs, and efficiency in fuel preparation must all be diligently pursed to 
offset the effects of inflation. 
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NUCLEAR AND URANIUM POLICIES 

by 

G.M. MacNabb 

Deputy Minister, Department of Energy, Mines and Resources 

and President, Uranium Canada, Limited 
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INTTODUCTION 

The nuclear energy and uranium industries throughout the 

world have been characterized by a large degree of government 

involvement. Canada is no exception. The federal government 

has been involved for over thirty years in regulation, policy 

development and implementation, and operation. Although this 

paper will deal primarily with recent developments in govern

ment policy, it is worthwhile to review briefly the history 

of nuclear energy and uranium industries in Canada and the 

federal government's role in these industries over the past 

three decades. 

BACKGROUND 

As some of you will recall, in 1942 the federal government 

acquired ownership of Eldorado Gold Mines which had a uranium mine on 

Great Bear Lake and 300 tons of uranium concentrate at Port Hope as a 

result of a radium refinery operation. The strategic importance of 

uranium had already become apparent and, in fact, in 1941 the USA had 

placed an order with Eldorado for uranium oxide. While the mine at 

Great Bear Lake has been closed for many years, Eldorado Nuclear 

Limited continues the operation of the refinery at Port Hope, a mine 

near Uranium City in northern Saskatchewan, and has now resumed active 

exploration for uranium both on its own and in partnership with other 

organizations. 

In the mid-1960's the government" became involved in the 

uranium industry in another manner. Uranium oxide production had 

grown to about 16,000 tons per year in 1959 under the impetus of the 

military based demand from the USA and UK. With the withdrawal of 

this demand, production fell dramatically to about 4,000 tons in the 

mid-1960's. To sustain at least part of the industry the government 

entered into a stockpiling program. Some of the uranium acquired 

under the stockpiling programs has now been sold but more than half 
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is being retained to be used as a buffer stock in connection with export 

policies which will be described later. Also in 1942, about the same 

time that the government took over Eldorado, an Anglo-Canadian nuclear 

research laboratory was established in Montreal at the suggestion of the 

UK government. While this was staffed primarily with UK, French and 

European scientists, many Canadians'were part of the group. After 

several months of negotiations with the United States, agreement was 

finally achieved for the Montréal laboratory to proceed with the 

development of a heavy water reactor for the production of plutonium for 

weapons use. The laboratory staff moved to the site of the present 

Chalk River laboratory in 1944 to form the nucleus of what is now Atomic 

Energy of Canada Limited. The subsequent construction of the NRX and 

NRU research reactors and the evolution of the CANDU type power reactor 

is, I am sure, well known to you all. 

Another important early step was the passing of the Atomic 

Energy Control Act in 1946. The wide power of this Act has permitted 

the federal government, through the Atomic Energy Control Board, not 

only to ensure the safety and security of nuclear activities, but also 

to implement desired policies in other areas. Such activities as export 

of uranium and nuclear equipment, construction of uranium enrichment 

plants, transportation, and storage of radioactive materials come 

clearly under the Act. 

RECENT POLICY ACTIVITIES 

Over the past years the government has conducted extensive 

reviews of its nucleaT policies. Of primary concern in the past year 

has been the question of exports of uranium and nuclear equipment. In 

its recent reviews of nuclear exports two objectives were predominant:-

(1) to ensure adequate uranium for Canada's own 

nuclear power program, while encouraging 

expansion of the uranium industry, and 
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(2) to obtain greater assurance that Canada's nuclear 

exports would be used only for peaceful purposes. 

Each of these major topics is discussed further below. 

Several other areas were included in these policy reviews 

which I will only mention briefly: 

The government reaffirmed the policy adopted and announced in 

August 1973 regarding uranium enrichment. This is, in essence, that 

since enrichment is not needed for the CANDU nuclear power system, 

uranium enrichment would be regarded primarily as a further processing 

opportunity. Any proposal for a uranium enrichment facility would be 

evaluated in this context and approval granted only if the proposed 

plant were shown to be in the national interest. 

Direct export aid in the nuclear field will be given only to 

countries party to the Treaty on the Non-Proliferation of Nuclear 

Weapons (NPT) and government financing of export nuclear projects will 

take into account the receiving country's adherence to NPT. It is 

recognized that this policy places Canada in the forefront of nuclear 

exporting nations but it is encouraging to note from recent indications 

that other countries may follow our lead. 

Efforts will be made to help ensure that the Canadian nuclear 

industry obtains optimum benefits from both the domestic and export 

nuclear power programs. The Department of Industry, Trade and Commerce 

is examining ways of selectively assisting industry to upgrade its 

capability to meet the needs of the nuclear power program. 

Let me now outline the two major policies areas developed 

recently, namely, uranium and nuclear exports. 

URANIUM 

Most of the policies on uranium announced over the years by 

the Canadian government have been concerned with control of uranium or 
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assistance to the industry through its stockpiling program. In 1970 

the Honourable J.J. Greene announced a policy with a different intent -

control of the ownership of the uranium mining industry. While this 

policy placed no limitation on foreign participation in exploring for 

uranium in Canada, among other things, it limited non-resident owner

ship of a new producing mine to 33 percent. The foreign interest must 

be held through a company incorporated in Canada such that the full 

profit potential will accrue in Canada. Where existing mines have 

non-resident ownership above 33 percent, future ownership transfers 

must be to Canadian residents, until the 33 percent level is reached. 

Since the policy was announced, and prior to the tabling of 

legislation to control ownership, the Foreign Investment Review Act 

was passed to cover ownership of Canadian enterprises in general. The 

firs proclamation was related to takeovers of existing businesses. 

The second part of this Act, not yet proclaimed, will cover new 

businesses. We are currently assessing the prospects of including 

uranium mining under FIRA in such a way that the intent of the 1970 

ownership guidelines and the timing of those guidelines, will be 

respected. In the meantime, separate legislation is being drafted 

to cover the principles of ownership announced in 1970. In both 

possible courses of action we are seeking to provide a manageable and 

realistic system for implementing this policy. In the meantime if 

you are planning or are engaged in uranium exploration, and have any 

doubts as to the options open to you at the mining stage, I suggest 

you put your situation before my Department for the guidance which we 

can offer. 

You are well aware that the uranium industry in Canada has 

not been blessed by either continuity of markets or stability of 

prices. The decline in markets in the late 1960's is illustrated by 

Canadian production figures mentioned earlier which peaked at 16,000 

tons in 19S9 and dropped to about 4,000 tons in the late I960's. By 

the early 1970's, the fierce competition for the available uranium 

market and the tough and, I feel, shortsighted purchasing policies of 

some foreign utilities depressed prices to less than $5 per lb of U_0 . 
. (J 

Few sales of Canadian uranium were made. The government's stockpiling 

program mentioned earlier sustained a segment of the uranium mining 
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industry in this country. 

Various approaches were taken to try to improve the situation 

in anticipation of a likely heavy demand for uranium once the nuclear 

power programs around the world materialized. 

I took part in a series of meetings in 1971 and 1972 with 

consumer countries in an effort to alert them to the long-term 

undersirable consequences of these distress prices, exploration for 

uranium almost came to a standstill in Canada, partly because of our 

ownership restrictions but also to a considerable extent because of 

the low prices. There was no incentive to look for a material that was 

being sold at less than the cost of production. Unfortunately, while 

the consuming nations acknowledged the problem, no effort was made to 

resolve it. As a consequence they must accept a degree of responsi

bility for the short supply situation that is of such concern to them 

today. 

World producers of uranium also met to discuss what was 

happening to the market and therefore the industry itself. We made 

no secret of those meetings, which I attended in my capacity as an officer 

of Uranium Canada - in fact on some occasions we issued press releases. 

As a result of the knowledge acquired through those sessions the 

Canadian Government moved in 1972 to advise the Atomic Energy Control 

Board of minimum prices below which they were not prepared to 

authorize exports. Fortunately, those low prices are now history 

and the minimum price guidelines have been removed. 

The change in the market situation started in early 

1974 when acceleration of nuclear programs, because of the oil 

crisis, together with the unexpected curtailment of marketing activities 

by several international uranium producers for diverse reasons, 

caused a dramatic shift from a surplus uranium market' to a deficit 

one. Canadian producers were called upon to meet the rising export 

demand in the face of a dwindling global supply. Most of these 

inquiries were for long-term supplies. 
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To provide an orderly growth of the industry while 

protecting the needs of domestic nuclear programs, a new uranium 

policy for Canada was announced by the Honourable Donald S. Macdonald, 

Minister of Energy, Mines and Resources, on September 5, 1974 

Specific objectives of the policy are:-

1. To ensure long-term nuclear fuel supply for existing 

and committed reactors as well as for reactors which 

are planned for operation in Canada for a'ten-year 

period into the future; 

2. To ensure that sufficient uranium production capacity 

is available for the Canadian domestic nuclear 

power program to reach its potential; 

3. To increase the economic return to Canadians from 

exportable surplus by requiring uranium to be exported 

in the most advanced form possible unless specific 

exemption is granted by the control agencies; 

4. To strengthen the knowledge base for national decision

making ; 

5. To contribute to orderly world uranium development 

and marketing. 

To meet the first objective, sufficient uranium must be 

reserved for domestic use to enable each nuclear power reactor which is 

operating, committed for construction or planned for operation ten 

years into the future, to operate at an average annual capacity factor 

of 80 percent for thirty years from the start of the period, or in the 

case of reactors which are not in operation, for thirty years from 

their in-service dates. 

Current projections indicate about 18,400 megawatts of 

nuclear capacity is expected to be operating in Canada by 1985, so 

today about 92,000 tons U.O would be allocated for these reactors. 
3 0 

Responsibility for this will be distributed among each mining company 

according to its uranium resources relative to the total Canadian ' 

recoverable resources from all such companies/ To do this, a Uranium-

Resource Appraisal Group has been established within the Department; of 

Energy, Mines and Resources to audit Canadian resources of uraniuml:v; 
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Sincfc these resources are earmarked for use over a thirty-year forward 

period, resources recoverable at prices up to twice the current market 

price are being included in the assessment. 

Uranium market prices in late 1974, when the Uranium 

Resource Appraisal Group commenced its assessment, were nearing $15/lb 

UjOg, so resources recoverable for up to $30/lb UjOg were included in 

its assessment. Since then prices have continued to*accelerate with 

some sales reported to have been made in 1975 near $20/lb in 1975 

dollars. 

In general, the criteria Used by the Uranium Resource 

Appraisal Group in assessing resources are more conservative than those 

employed by mining companies. While assessment of the uranium 

resources in the principal known deposits of Canada has been completed, 

the Group has not completed its assessment for other districts. Its 

partial assessment is shown in Table I. 

PARTIAL ESTIMATE OF CANADIAN URANIUM RESOURCES 

SHORT TONS U3O8 

Mineable 

Up to $15/lb U 30 8 

$15 to $30/lb U 30 8 

Total : -

Reasonably Assure 

187,000 

29,000 

216,000 • • 

d Estimated Additional 

421,000 

123,000 

544,000 

Much of the estimated additional uranium is in the 

inferred reserve category and could be transferred to the reasonably 

assured category with a modest drilling program when the justifica

tion to do so arises. The estimated additional resources will 

undoubtedly increase when the Uranium Resource Appraisal Group 

completes its assessment later this year. The potential for finding 

uranium in unexplored regions of Canada is great. With the apparent 
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acceleration of uranium exploration in Canada in 1975, I would expect 

future assessments of Canada's uranium resources to be mugh higher 

than shown in Table I. 

Returning to the main elements of the September S policy, 

utilities will be required to demonstrate that they are maintaining a 

contracted forward supply of nuclear fuel to enable each operating 

reactor to be operated at an annual capacity factor bf 80 percent for 

at least fifteen years, or for reactors committed but not yet opera

ting, for fifteen years from their in-service dates. Today 11,770 MWe 

of nuclear capacity is operating or committed for construction in 

Canada. Including first core requirements, the fifteen-year forward 

fuel supply for these reactors would require about 29,500 tons U30g. 

While negotiations are proceeding to this end, I must observe that 

this condition has not yet been met. If the utilities and industry 

cannot meet this requirement, it will only invite further government 

action or an abandonment of the protection policy. Clearly only one 

of these options can be considered. 

To ensure that sufficient uranium production is available 

for the Canadian nuclear program to reach its full potential, forward 

sales commitments by Canadian uranium producers will be limited to fifteen 

years with the last five years being conditional on:-

a) The contract having provision for renegotiation 

of price for the uranium being supplied in those 

five years, and 

b) Canadian utilities having a right of recall on a 

portion of this material should they be unable 

by other means to maintain a contracted fifteen-

year forward supply of fuel. 

The requirement for utilities to maintain a fifteen-year 

forward supply of fuel for operating or committed reactors, together 
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with the time restrictions on export contracts, should provide continuity 

of supply to Canadian utilities for existing and committed stations and 

for those which may be committed for operation more than ten ye,ars in the 

future. The government stockpile of uranium provides a means of ensuring 

supply for those nuclear stations which may be committed for operation 

between seven years (current lead time from commitment to operation of a 

nuclear unit) and ten years in the future. 

On July 23, 1973, the Minister of Industry, Trade and 

Commerce expressed the Canadian Government's objective on further 

processing when he stated that 

"the objective of a policy on processing before 

export would be to process surplus natural 

resources prior to export, wherever such pro

cessing would be internationally competitive 

and compatible with the development of a sound 

industrial structure." 

The Minister of Energy, Mines and Resources extended this 

objective specifically to uranium on January 23, 1974 at the First 

Ministers' Conference on Energy and reaffirmed it in his statement of 

September 5, 1974, to the effect that unless specific exemption is 

granted by the regulating agencies, uranium will be required to be 

exported in the most advanced form possible in Canada. For most exports 

at this time this means conversion to UF 6 to the extent that conversion 

capacity is available. 

NUCLEAR EXPORTS AND SAFEGUARDS 

Let me now turn to the policies on nuclear exports and 

safeguards and especially to those announced by our Minister, December 

20, 1974. Since the next two speakers will be addressing the develop

ment and implementation of our safeguards policies, I will only outline 

the current, policy. 
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Nuclcar power is the most attractive alternative energy 

source for those countries which previously relied almost exclusively 

on imported oil. Canada, with its uranium resources and the competi

tive CANDU reactor system, is in a position to make an important 

contribution to the energy needs of the world. At the same time, we 

are very concerned that the export of our uranium or nuclear equipment 

should not contribute to the proliferation of nuclear weapons. In 

this regard, the development of any nuclear explosive device is 

considered undesirable since it is not feasible to distinguish between 

a peaceful nuclear explosive device and a military one. Therefore, 

Canada will require the maximum safeguards attainable in the current 

world system. 

Control against proliferation is an international 

responsibility and Canada is working actively towards more effective 

international agreements. In the meantime, we have decided to apply 

not only the best safeguards available internationally, but also 

additional constraints. These safeguards or constraints will apply 

to the export of uranium, nuclear equipment, including reactors, fuel 

fabrication and reprocessing plants, heavy water plants and their 

major components and to related technology. 

Canada will require safeguards, administered wherever 

possible by the International Atomic Energy Agency, on all nuclear 

exports. This will apply to:-

(i) nuclear materials (uranium, thorium, plutonium, 

heavy water) supplied by Canada and future 

generations of fissile material produced from 

or with these materials; 

(ii) nuclear facilities and equipment, supplied by 

Canada, for the life of those facilities and 

equipment; 

(iii) nuclear facilities and equipment using Canadian-

supplied technology; and 
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(iv) all nuclear materials, whatever their origin, 

produced or processed in facilities supplied 

by Canada. 

Beyond these IAEA-administered safeguards Canada will require binding 

assurance that Canadian-supplied nuclear materials, equipment or 

technology will not be used to produce a nuclear explosive device, 

whether the development of such a device is claimed to be for peaceful 

purposes or not. Further, we will require an agreement that an alter

native method of safeguards inspections will be applied if for any 

reason the IAEA is not able to carry out its safeguards inspections. 

As well as these explicit requirements, Canada will 

continue to review areas of the world for indications of conditions 

which might tend to force countries to develop nuclear weapons even 

though they had originally intended not to do so. 

Since some of the above additional requirements may take 

some time to negotiate, potential Canadian exporters of nuclear 

material, equipment or technology have been advised that, prior to 

making offers of supply, they should check with the Atomic Energy 

Control Board or the Department of Industry, Trade and Commerce to 

ensure that there are no impediments due to safeguards to exports. 

This nation has been an active supporter of the Treat, 

on the Non-Proliferation of Nuclear Weapons which is designed not only 

to prevent the proliferation of nuclear.weapons, but also to ensure 

that the benefits of nuclear energy are shared by all nations. The 

export policies outlined above have been designed within the context 

of the NPT. As mentioned earlier, Canada intends to give preference, 

in its export aid for nuclear equipment, to countries which are parties 

to NPT. 

To ensure that Canadians enjoy the economic gains from 

sales abroad and to obtain some additional return on the investment in 

the development of the CANDU system, the government will encourage 
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the supply from Canada of the significant, high technology components 

and services. Export financing assistance will be geared in this 

direction. Domestically, the government has offered financing assist

ance for the first nuclear power plant in any province and also for a 

nuclear power plant which will be shared for regional benefit. The 

Point Lepreau Generating Station in New Brunswick is the first plant 

being constructed under this policy whereby the federal government will 

provide loans at Crown Corporation interest rates for half of the cost 

of the plant. A condition of such loans is that the utility have an 

acceptable procedure to ensure that Canadian engineering and components 

will be given preference. The government has asked the Departments of 

Industry, Trade and Commerce and Energy, Mines and Resources, in 

cooperation with AECL, to consult with the provinces and provincial 

utilities in an attempt to establish a cooperative approach for 

preference for Canadian materials, equipment and services in nuclear 

power plants. 

CONCLUSIONS 

The rapidly growing demand for uranium and nuclear 

power presents a challenge to all of us in the uranium and 

nuclear community. The federal government policies 

outlined above are intended to encourage and foster orderly 

growth, to obtain optimum benefits for Canadians and to 

minimize the possibility of Canadian nuclear exports being 

used for non-peaceful purposes. We -expect and, indeed, to 

rely upon the cooperation of all parties - governments, 

utilities, industry - to achieve these objectives. 
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EVOLUTION OF CANADIAN SAFEGUARDS POLICY 

by 

M. Dupuy, External Affairs, Canada 

1 am moat pleased to In» able to six».ak to you today on the 

subject of Canada's nuclear export: safeguards policy, not only because 

this is p matter of the widest public concern but in particular because 

the Canadian Nuclear Association Is the organization in this country 

with parhops the most direct concern with Canada's international nuclnrr 

trade. Canada is not only one of the countries, most advanced in nuclear 

technology but has been and continues to be one of the most important 

suppliers of uranium. In large measure this success was achieved 

because of continued co-operation between government and the industry 

you represent. 

I am sure you are aware, some of. you probably painfully 

aware, of the extensive review of Canadian nuclear policy that the 

federal government carried out last year. You will all have noted 

the statement by the Minister of Energy, Mines and Resources of 

December 20, 1974. Where you may not be as fully informed are the 

reasons that prompted the government to review export safeguards, or 

the deep concerns that lay behind the revised policy, and I thought 

that it might be useful for me to attempt to give you some brief 

impressions in this area. 

Perhaps I might begin with an exploration of what safeguards 

are. While we all take the concept as understood, I have often been 

struck by the lack of precision many people experience in discussing 

the subject. 
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Thn Pro1»1<-iii 

"Saf egunnls" ns n general concept has a range of complimentary 

definitions: for instance, 

something "that serves ns a protection or defense or that 
ensures safety" 

something "that offers security from danger" 

- a legal proviso or stipulation serving to prevent 
some encorachment 

- various technical contrivances for ensuring sefcty 

- a course of action tending to protect the subject 
against 6ome temptation 

In the nuclear area all these definitions seem to be valid. In 

concrete terms,international safeguards now combine two elements: a 

commitment by a state not to use some or all of its fissile material 

for explosive or other, nor.-peaccful purposes and a system of account

ing for fissile material with international inspection to verify that 

the commitment is met. 

I could relate nuclear safeguards to the general definitions 

I gave above by describing them as a net of acts and agreements which 

provide security and protection to_the international community against 

the misuse of nuclear' energy by one of its members. 

This measure of security is provided by legal commitments by 

a country to the international community not to use nùclecr facilities 

built for peaceful purposes for non-peaceful nuclear activities; and 

these stipulations are themselves subject to various "technical con

trivances" - inspection, accounting procedures and mechanical devices -
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that is to sny safeguards verificction techniques, accepted by o 

country in order to protect itself from the "temptation" to mipuse 

its nuclear capability (by inhibiting its freedom "of action to do so). 

The International Environment 

While safeguards provide _a measure of assurance and safety, 

however, I should stress that they are only one element in a highly 

interrelated and fragile international political and economic system. 

Efforts to control armaments have a long history and have traditionally 

depended on a certain degree of stability in the dealings of those 

involved in order to be successful* The futility, for instance, of 

the limitation on German naval and air strength in the wake of the 

first world war demonstrates that while arms control can be a con

structive and stabilizing element in international relations, it 

will not be effective in the long term if it is imposed arbitrarily, 

and as long as states perceive it to be in their national security 

interest to' expand and extend their armaments, that 4-8» for as long 

as they see. a military threat to their vital national interests an-

security. As you can see, this creates something of a vicious circle: 

unless countries can rely on safeguards of some kind to protect them 
o 

against a threat, they themselves will seek to achieve a deterrent threat. 

This is the more dangerous in the case of nuclear arms, since 

the consequences of a miscalculation or a deliberate introduction of 

a nuclear threat into regional dispute has the potential for disaster 

s. of almost unprecedented scale. 
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To some degree many of us seem to have become almost 

complacent about the possibility of a nuclear holocaust. We have 

lived with massive nuclear proliferation in a vertical form - where 

the two superpowers built arsenals to match and out-do each other, 

but v/e have also seen a diminution of the bipolar tensions that 

could set these furies on n course of universal destruction. Ironically 

it is our great fear now, at a time when the tension between the super

powers seems to have eased and at a time when nuclear energy appears 

genuinely to have come into its own as a widely applicable, and 

critical tool of development, that we may face in the increased 

peaceful application of nuclear power,the potential for a now, 

horizontal proliferation of nuclear explosives beyond the established 

nuclear powers, a proliferation that could have tragic consequences 

for mankind. 

It is clear that effective international safeguards emonr, 

other measures are of critical importance to foster a climate of 

international security which would make recourse to a nuclear threat 

unnecessary for any state. 

While the subject of my discussion is safeguards, I must 

stress that these "other measures" towards a peaceful international 

system are of as critical importance, and that Canadian policy on 

international security is far more broadly focussed than a simple 

insistence on nuclear safeguards. Canada is playing a critical role 

in promoting further detente between East and West, has taken a key 
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p.-.Tt in inlcrnr.ticinal development «iffortG both through the. United 

Nations and bilaterally and continues to support and strengthen 

other efforts at creating a more harmonious and just international 

society. Our nuclear cooperation with other countries must also 

be seen in this light. 

Nuclerr Cooperation 

It has been and continues to be a fundamental belief of 

successive Canadian governments that the benefits of peaceful nuclepr 

technology are of such importance to economic and social development 

that it was our responsibility to share these, to the degree possible, 

with other countries, particularly those of the developing world. 

Canada has regarded nuclear power as one of the most significant 

technological bridges available to mankind in its efforts to raise 

the quality of life in all societies. 

This enthusiasm notwithstanding it has also been a cardinal 

concern in our nuclear- cooperation with other countries to ensure that 

the Canadian nuclear programme be dedicated only to peaceful uses. 

It was with this goal of harnessing nuclear power for 

peace and development that Canada undertook its programme of nuclear 

cooperation with India and Pakistan beginning in the 1950'8. 

You are all aware of the events of last year and the 

fundamental problems that these pose for the world community in 

general and Canada in particular. Let me only note that our co

operation with India at the 'time that the CIRUS research reactor 
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waa supplied was based on nn agreement typical of the time - it 

included the understanding thrt CIRUS would be used only for 

"peaceful purposes" and frankly not much more. 

You must reMomber, however, that-in 1956, the lntcrnationr.1 

Atomic Energy Aguncy (IAEA) had not yet come into being und the 

concept of safeguards was in its infancy. With the benefit of 

hindsight, we sec now that the lack of clarity af the time in the 

concept of "peaceful use" and whether such a concept would admit 

nuclear explosions for peaceful purposes was of critical importance. 

PNE 

It is a major tenet of the Nuclear Non-Proliferation Treaty 

or the "KPT" and a fundamental element of Canada's policy that the 

technology for nuclear explosions for peaceful or non-peaceful ends 

is indistinguishable, and it is for this reason that non-nuclear 

weapon 6tatcs party to the Treaty commit themselves not to make such 

explosives. This is critical, for while the intent of a country in 

developing and detonating a nuclear device may indeed be purely 

peaceful, the fact remains that there is no way to Guarantee that a 

new government in new circumstances, may not use it for other purposes. 

You can appreciate what an clement of inotability such a possibility 

introduce in an area, especially'one, where military conflict has 

characterized relations. 

Canadian safeguards requirements now call for an explicit 

commitment by a purchasing country not to use Canadian nuclear supplies 
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for any cxplonlvo purposes. This is not at nil to say that vc do 

not accept that there may be valid civil applications of nuclear 

explosive technology. Canada lias followed for many years the inter

national experimentation and discussion of this subject, and the 

DPT provides that the Nuclear Weapons States should provide such a 

service on the basis of an internationally agreed mechanism. In 

point of fact, I should note, however, that we have not yet seen 

convincing evidence that nuclear explosions for peaceful purposes 

are likely in the near future to be an economic and nn environmentally 

acceptable alternative to conventional engineering techniques. 

Canadian requirements have been strengthened In other 

ways as well, a process greatly facilitated by the Increasing number 

of adherents to the NPT. Non weapon states Party to the Treaty such 

as Canada, of course> place all their nuclear programme under IAEA 

Inspection. 

These Treaty commitments to the international community 

largely satisfy Canada's safeguards requirements, leaving only some 

points of clarification left to bilateral agreement. 

In the case of sales to non NPT Parties, Canada's require

ments dictate the conclusion of bilateral agreements and the imposition 

of the IAEA's safeguards to Canada's nuclear transfers. 

In this connection I should bring to your attention the 

statement of the Secretary of State for External Affairs to the NPT 

Review Conference where he said that adherence to the NPT would be 

a condition'for future Canadian commitments to development financing 
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ln the nuclear area. Adherence to the Treaty will also be on 

important factor in consideration of authorization of future 

nuclear export financing nnd other commitments. 

1 nin sure that you have all rend the statement of 

December 20, 1974 by the Minister of Energy, Mines and Resources 

setting out in succinct terms the basic elements of Canadian policy, 

and I understand that the technical aspects of Canada's safeguards 

requirements ore being treated in another context. I may just 

outline briefly some of the key stipulations. 

I have already spoken about the commitment not to use 

Canadian supplies for explosive purposes. 

In order to verify this commitment, Canadian safeguards 

are to be imposed for the full life of whatever equipment and 

material Canada may ship and in the case of the latter this includes 

the subsequent generations of nuclear material produced from thet 

originally provided. 

Technology is critical in nuclear power generation, perhaps 

even more important in some cases than hardware. The current policy 

has also stipulated the logical extension of safeguards to cover 
o 

facilities built vith or incorporating Canadian nuclear technology, 

which had been transferred in physical form from Canada. This form-
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of technology c/m be regulated and safeguards on thio basis appear 

practicable. 

As you arc awnre, the export control list which is the 

government's means to rcgulnto exports, fully reflects this new 

policy, including as it does, the technology and components for 

all elements of a nuclear fuel cycle ao well ao uranium and other 

fissile material;). 

I mentioned at the beginning of my discussion that in 

some coses Canada VBB ahead of the international safeguards standards. 

Canadian policy is certainly in the vanguard, but let me stress that 

it is not our purpose to put Canada out of the international nuclear 

market, quite the contrary; it is our hope that the constant evolution 

of international safeguards standards will continue with the constructive 

stimulation by Canada, and other concerned countries. For instance, a 

significant step was taken by nuclear suppliers which support th« NPT 

including Canada when they agreed on a basic common list of nuclear 

equipment and materials the export of which would automatically trieqer 

the requirement for IAEA safcgunrds. In addition, Canada has supported 

the efforts of the IAEA to develop and refine the technology of safe

guards being applied by the agency acfoos the world. 

In other words, the Canadian Government seeks to achieve a 

high level of safeguards and to help raise the level imposed inter

nationally, not to the detriment of nuclear power but to increao* its 

acceptability. 

Canada has great confidence in nuclear power and is convinced 
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tho nuclear enoryy con and will contribute to the welfare of mankind. 

The purpose of Conndn'a safeguard policy le to ensure that Canada's 

part In brlnclng the benefits of nuclear power to mankind through 

the provision of nuclear materials, nuclear equipment and expertise, 

we do not contribute to the threat of Its destruction. 
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ADMINISTRATION OF CANADIAN SAFEGUARDS POLICY-

P.E. Hamel, AECL 

1. INTRODUCTION 

Canada has participated in the development, use and 

application of nuclear energy for more than a quarter of a century. 

It is currently a major exporter of natural uranium. With the 

successful development of its own national burner, the CANDU 

reactor and its natural uranium fuel cycle, it is also an exporter 

of equipment, heavy water and related technology. 

Simple national controls were introduced at the onset of 

the industry to ensure safe and peaceful use of nuclear energy. 

Since then, these controls were expanded internationally. As <-.he 

scope, magnitude and complexity of the fuel cycle continue to 

increase, new guidelines are required to satisfy the basic objectives. 

It may be appropriate to recall the basic objectives. 

Simply stated, Canada has consistently taken the position that it 

wanted to share its wealth of national resources while not overlooking 

the de-stabilizing effect that the proliferation of nuclear weapons 
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would have. These two objectives may appear somewhat contradictory 

at first glance. However, their fulfilment has been possible 

through the application of appropriate controls applied at both 

the national and international level. The degree of success is 

dependent on the acceptability and credibility of the safeguards 

arrangements to ensure that the basic objectives are met. 

2. SUBSTRATUM 

The legal basis for the control of nuclear material and 

equipment is the Atomic Energy Control Act. This Act which was 

introduced almost thirty years ago, has been and is still the major 

umbrella for the administration of Canada's safeguards commitments 

at home and abroad. It stipulates that control and supervision are 

essential in the national interest and provides for the implementation 

of international measures as may be agreed upon. It creates the 

Atomic Energy Control Board (AECB) and gives the Board the necessary 

powers to regulate the production, import, export, transportation, 

possession, use or sale of any material, equipment and facilities 

which in its opinion may be used for the production, use or 

application of atomic energy. It also empowers the Board to make 

regulations for the purpose of keeping secret certain information, 

publication of which may be contrary to the public interest. Of 
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particular significance in Canada, the Act declares works and 

undertakings for the production, use, application of and research, 

related to atomic energy and prescribed substances, 'works for the 

general advantage of Canada1 placing them under exclusive federal 

jurisdiction. 

The latest version of the Atomic Energy Control Regulations 

was issued in May 1974. These Regulations stipulate that a licence 

from the Board is required to possess, sell, export ... controlled 

items, nuclear material and facilities. The general information 

required to obtain a licence and the conditions that may be attached 

to it are set out in the Regulations. These also provide for the 

keeping of records and the appointment of inspectors for the purpose 

of complying with the terms of any international agreement to which 

Canada is a party. All of these regulatory requirements relate 

mainly to activities of national character. They provided the 

necessary security controls in the days preceeding the introduction 

of the international safeguards system and were administered solely 

by AECB officers. 

Requirements for international safeguards arrangements which 

would apply to' Canadian exports have been set out also from time to 
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time based on government policies. Initially these requirements 

made provision for peaceful use only and for inspection abroad 

by Canadian inspectors. The provisions were incorporated in 

bilateral treaties for cooperation between Canada and the recipient 

countries. 

With the expansion of international activities, it soon 

became evident that a more comprehensive coverage was required for 

the effective and harmonious control of nuclear material, equipment 

and related technology. Consequently, Canada took advantage of the 

establishment of the International Atomic Energy Agency (IAEA) to 

administer on Canada's behalf an international system of safeguards 

requirements as set out by the IAEA. Where such agreements could 

be successfully negotiated, they took the form of a tri-lateral 

treaty with the IAEA and the other participating government. 

3. THE NPT REGIME 

The Treaty on the Non-Proliferation of Nuclear Weapons (NPT) 

came into being in 1968, and Canada was an early signatory. The 

experience and understanding acquired with the early bi- and tri-lateral 

agreements became very useful. It allowed Canada to conclude its own 

agreement with the IAEA within a year after the basic NPT safeguards 

requirements were approved by participating States. 
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Since then, Subsidiary Agreements and Facility Attachments 

have been completed that place all of Canada's nuclear fuel cycle 

under the IAEA safeguards system. All Canadian nuclear facilities 

are now subject to the associated accounting and periodic inspection-

verification visits by the Agency's inspectors. The Atomic Energy 

Control Board continues to play an overseeing role on the domestic 

safeguards activities, acts as the national depository of transfer 

and inventory records, carries out auditing inspections, makes all 

necessary reports to the IAEA, resolves disputes, and maintains liaison 

between the international inspectors and the licensees. 

As an adherent to the NPT, Canada has agreed amongst other 

things, 

- not to receive directly nor to manufacture nuclear 

weapons or other nuclear explosives devices; 

- not to provide fissionable material or equipment 

designed to use, process, produce such material 

unless the fissionable material shall be subject 

to IAEA safeguards. 

It follows that countries that have ratified the NPT and concluded an 

agreement with the IAEA, are also subject to these same requirements 

in compliance with NPT. This satisfies most of Canada's requirements 

with regard to safeguards. 
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4. CANADIAN SAFEGUARDS POLICY 

In December 1974, the Canadian Government declared its 

decision to require more stringent safeguards in respect of the 

sale abroad of Canadian nuclear material, equipment and related 

technology. The elements of that decision including the safeguards 

that must be met by any country seeking to purchase such material, 

equipment and technology are set forth in a Statement in the House 

by the Honourable Donald S. Macdonald dated December 20, 1974. 

Essentially, these elements and safeguards may be summarized as 

follows : 

they apply to nuclear material such as uranium, 

thorium, plutonium and heavy water and to certain 

nuclear equipment and related technology such as 

reactors, fuel fabrication and reprocessing plants, 

and heavy water plants including their major 

components ; 

they require that safeguards arrangement: be 

administered by the IAEA or the equivalent under 

NPT? cover all supplies by Canada for their 

lifetime and future generations including nuclear 

materials whatever their origin produced or 

processed in facilities supplied by Canada; 

contain binding assurance that the Canadian 

supplies will not be used in or for nuclear 

explosive devices regardless of the end use. 
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The elements and safeguards provisions of the Canadian 

Nuclear Policy are administered jointly by the Atomic Energy 

Control Board (AECB) and the Department of Industry, Trade and 

Commerce (ITC) with regard to export of nuclear supplies. .More 

than 1200 letters have been sent to potential exporters in Canada 

advising them that prior to making offers of Bupply, they should 

ascertain from these two organizations that there are no safeguards 

impediments. The Department of External Affairs prepares, in 

consultation with other government departments and agencies, the 

necessary international agreements and undertakes the negotiations. 

Although enquiries for export may be addressed to AECB or ITC, 

export applications should be sent to the latter. Processing of 

Ll.c applications is carried out by both organizations and others 

as required. 

Export permits for nuclear supplies are issued only when 

safeguards requirements are in order. They are usually valid for 

a period of one year. The Canadian Government may, under appropriate 

extenuating circumstances, cancell any permit at any time. 

The latest element of the Canadian safeguards administration 

policy has been announced on May 4th, 1975 by the Secretary of State 
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for External Affairs at the NPT Review Conference in Geneva. It 

provides that future Canadian bilateral official development 

assistance commitments for the financing of nuclear projects 

will be undertaken solely to countries that are party to the NPT. 

Furthermore, ratification of the Treaty will be an important factor 

in reaching decisions on the provision of Canadian government 

financing in the nuclear field. 

5. CONCLUDING REMARKS 

In summary, it has been Canada's experience that safeguards 

systems can be administered without undue hardship and at a cost 

which does not affect the price of the commodity. The little 

problems that have surfaced from time to time are by far outweighed 

by the advantages obtained for the control of nuclear material on 

an international scale. It should be remembered that the basic 

objectives of safeguards are to allow international commerce and 

co-operation in the peaceful use of nuclear energy with the 

assurance that such activities will not be a threat to international 

security. 

As for the degree of assurance that might be provided, it is 

related to the rigour of the safeguards systems and to the number of 
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countries outside the non-proliferation regime. Although safeguards 

agreements cannot rigourously prevent diversion of nuclear- supplies 

to explosive uses, they do provide a measure of the purchasing country's 

intention towards peaceful uses. Efforts are continuing to increase 

the degree of assurance through the development of appropriate 

instruments and systems tc reinforce the administration and 

implementation of the safeguards system. 


