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Present technology in the management of uranium mine and

mill wastes, coupled with appropriate site selection, quality

construction and good operating procedures, can ensure that the

impacts on health, safety and the environment will be acceptably

low over the period of operations. Further, the methods are

compatible w:th close-out procedures; namely chemical and

physical stabilization of the tailings and the retention structures,

which will ensure that any releases to the environment, and that

any exposures of man, will continue to be within the requirements,

assuming the continued availability of surveillance.

All operations that are part of the nuclear fuel cycle,

which includes uranium mining and milling, result in some discharge

of radioactive and other wastes. It is the responsibility of

the regulatory bodies such as the AECB to determine, on the bacis

of health, safety and environmental protection, how much and

in what form these discharges are permitted. The AECB requires

that waste management facilities (including handling, transport

and retention facilities for uranium tailings, waste-rock piles,

etc.) be siieJ, designed, constructed and operated in such a

manner that resulting exposures of workers and the public to

radiation aud radioactive and toxic substances, and releases of

contaminating materials to the environment are:

i) as low as reasonably achievable;
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ii) within the regulatory limits on maximum releases
and exposures ; and

iii) below the levels that might be set for a specific
facility based on site-specific conditions.

While the safe and effective performance of operating

facilities is being demonstrated today, improvement and optimization

will continue to be emphasized. During the history of uranium

mining and milling, effective waste management has not always been

the case and this is an important consideration today as we

examine operations in the Elliot Lake area; their impacts and

incremental impacts of their expansion.

In the 1950's, when uranium mining and milling first began

in Canada on a large scale, tailings were managed in the same

manner as tailings from any other mining and milling operation.

During those years and on into the 1960's, insufficient attention

was paid by both industry and government to the potential

environmental consequences of tailings management methods and

environmental damage resulted, damage from which we are now

slowly recovering. In reality, the problems of uranium tailings

were not seriously attacked until 4-5 years ago; however, in

this short period of time there has been a substantial improvement

in management methods.

As a result of public perception of the level of hazards

associated with all aspects of the nuclear industry, uranium

mill tailings are now controlled much more rigorously than other

tailings, even though the environmental hazards of uranium mill

tailings are generally of the same order of magnitude.
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With the aid of a few overhead projections I will briefly

illustrate what tailings management involves and specify some

of the advancements in management methodology referred to

earlier. In doing so, I will attempt to relate to those facilities

in the Elliot Lake area recently visited by the Committee.

Mr. Chairman, rather than read from the text, I believe

I could be more effective if I speak from the front directly

on the detail presented in the projections.

Tailings Management

(Figures 1 - 5 )

Management of tailings involves their containment behind

retention structures (usually some combination of natural and

manmade) and associated water management. Attention focusses

heavily on water management.

The water balance equation is illustrated in figure 1.

With time an equilibrium is set up and flows can be predicted

with considerable reliability. The ratio of precipitation to

evaporation is an important consideration, It represents, in

fact, the basic difference affecting the management of uranium

mill tailings here and in the United States where most of the

facilities are located in the semi-arid mid-west.
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Figure 2 is representative of water management practices

in the earlier years of uranium milling. Excess water was

decanted or spilled directly to the environment without benefit

of treatment. Water recycle was not generally practiced.

Fresh water diversion away from the tailings impoundment was

not a design consideration. Siting of the impoundments did not

involve detailed hydrogeological investigations; hence seepage

through the floor of the impoundment basin was not known or

predicted. Dams were constructed in the conventional manner

used for other operations and thus were permeable and permitted

seepage.

Containment practices also contributed to environmental

damage. The permeable dams were frequently constructed of "dirty"

waste-rock, in cases of an "acid generating" type which would

eventually leach and discharge its own contamination. Tailings

(the coarse fraction) were also used for dam construction on

occasion. Tailings line spills were frequent and spill cleanup

was not a priority. At some operations tailings flow was not

interrupted during pipeline repairs or relocation; rather, the

pipeline was simply valved open at some "emergency spill" location

frequently near the mill and, chances were, outside of the tailings

basin. Some dams were neither well constructed nor properly

maintained and failures resulted in mass transfer of tailings

slimes to the environment.

While not directly related to tailings management, mismanagement

of waste rock has also contributed to environmental damage.

"Dirty" rock was used and stockpiled without adequate protective

measures being taken.
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Figures 3 and 4 to follow are representative of current

management practices which have evolved since perhaps the

early I960's and reflect changes in company attitudes and

regulatory requirements.

Water management is illustrated in figure 3. Recycle of

tailings.pond (decant) water to the mill circuit is encouraged.

Because of the buildup of contaminants in the recycled stream,

some fresh, make-up water is required. Safety, equipment wear

and processing problems are balanced against environmental

advantages in determining recycle capabilities. Fresh water

streams that flow directly into the tailings basin are being

diverted around the facility. Seepage from the tailings area

is collected if practicable and returned to the mill or tailings

pond or sent to effluent treatment prior to discharge to the

environment.

Figure 4 includes the effluent treatment systems typical

in Canadian operations. Variations are used at each facility.

For instance, Rio Algom Limited at its Quirke facility utilizes

two settling ponds with BaCl2 being introduced at the influent

to each pond. The BaClj treatment for the removal of dissolved

radium utilizes the following reaction:

BaCl,+ Ra + S04

* > 2C1 + (Ra,Ba)SO4 ,

and the radium-barium precipitate settled out along with other

suspended matter to form a sludge at the bottom of the settling

pond. Retrievability of the sludges from the pond bottom is

...6/



- 6 -

now a design requirement. An AECB sponsored research program

is now investigating the return of the sludge (representing less

than 1% of the radium in the tailings) for distribution in the

tailings.

The use of mechanical filtration to remove suspended matter

from the effluent is being given considerable attention and is

likely to be incorporated in some future designs. A pending

regulatory standard on total radium-226 (dissolved + suspended

fractions) rather than the existing standard on dissolved

radium-226 has prompted investigations into mechanical filtration.

Dam design in Canada is variable as illustrated in figure 5.

The criterion set by the AECB is that dams be constructed in

such a manner that any contaminated seepage from the tailings

area should not have an unacceptable impact on the downstream

environment. Basically, this requires that the dam be "impermeable".

Some dams in use at present do not meet this criterion and,

consequently, the seepage is collected at the toe of the dam

and recycled to the system or directed to treatment prior to

discharge to the environment. From this point of view, permeable

dams need not pose an environmental problem during the operational

phase or during post-operations when management activity is

available.

The AECB further requires that dams, at least that portion

downstream of the impermeable core, not be constructed of

tailings or "dirty" waste-rock. Radioactive content, leachability

of contaminants and acid generating properties must be considered

in determining the cleanliness of waste-rock.
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Improved construction, location, maintenance and monitoring

of tailings pipelines, followed by prompt cleanup in the event

of a spill are now routine practices. The tailings flow is

either interrupted during pipeline repairs or adjustments or

the tailings are directed to spill areas within the tailings

impoundment.

Extensive investigations are now required to substantiate

siting of a tailings impoundment. Seepage through the basin

floor and the dam, and the resulting impact must be analysed.

Site and regional hydrology must be modelled to ensure that

containment will not be breached during design storm conditions.

Dam stability analyses, taking into account both static and

seismic loading condition** must be undertaken and safety factors

against dam failure clearly established.

As you may conclude from my above discussion on tailings

management, with specific reference to the Elliot Lake operations,

considerable progress has been realized consistent with the AECB's

position that:

i) operating tailings management facilities are being
-.edified, to the maximum extent possible, to meet
present requirements;

ii) the expansion program that envisages the reactivation
of old tailings management facilities should result in
substantial improvement of the overall environmental
impact, as these facilities will have to comply with
present requirements regarding the quality and degree
of containment and releases; and that
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iii) the old, dormant tailings areas are managed to the
extent practicable to further facilitate a gradual
improvement of conditions in the Elliot Lake area
and the Serpent River Basin.

Further improvement and optimization consistent with the ALARA

principle must be pursued. Long-term considerations, the

subject of the Committee's next session on environmental impact

is an area of uranium mill tailings management which requires

special attention.
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FIGURE 3
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FIGURE 5
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