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Over the past few years the AECB has assumed a position

that the objectives for disposal of uranium mill tailings should

be no different from those considered for other types of radio-

active waste. While taking such a position it was recognized

that problems, considering the large volumes of tailings, would

be formidable and, indeed, the solutions might prove impracticable.

There has been no definitive study to convince us of the

impracticality. No", has there been significant progress in any

program to quantify the long term problems and to optimize

tailings management methods accordingly.

Approximately two years ago when the United States Nuclear

Regulatory Agency proposed its uranium mill tailings impoundment

closure criteria the AECB purposely delayed adopting a similar

approach. It was believed at the time that taking such a step

might pre-empt or at least influence priorities in the undertaking

of a major, definitive investigation in Canada.

Initiatives are now underway both in Canada and within the

international community to address the problems and concerns

regarding the long-term management of tailings. A major, coordinated

national program involving government and industry, under the

direction of the Department of Energy, Mines and Resources to

deal with the technical problems, is now getting underway and will

presumably be discussed in a later presentation to the Committee

by Energy, Mines and Resources. The establishment of this national

program is seen as fruition of the concerted efforts of the AECB

and other agencies over the past few years.
.. .2/



- 2 -

In view of the fact that large quantities of tailings have

been generated to date, that a few millions of tonnes of tailings

are now being generated annually and a significant growth in

this rate is predicted - and given that the initiatives to thoroughly

investigate the management, specifically the disposal of tailings

have now been taken - further delays in setting closure criteria

for interim application in uranium mill tailings management would

be inappropriate.

Before I give specific attention to proposed criteria

it would be appropriate to put the matter somewhat into context:

i) the AECB objectives for tailings disposal have not

been changed (the tailings should be isolated from

the environment and continued reliance on human

intervention should not be required to ensure the

integrity of the containment and, therefore, the

protection of health and safety and the environment).

ii) there are no guarantees at present that these

objectives will be fully met (specifically as they

relate to the need for continued reliance on human

intervention).

iii) the national program now getting under way will address

. "disposal" of tailings and therefore the AECB

objectives as stated. It is expected to take a number

of years before the results of this program can be

implemented and, therefore, the need for interim standards

for facility closure,

iv) the results of the national program may have a

different influence on facilities from a site specific
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consideration and depending on whether or not the

facility is new, already operating or dormant,

v) the proposed closure criteria are intended to be

minimum criteria, interim, from the point of view

that they may be significantly changed pending results

of the national program and applicable to new,

operating and dormant facilities.

vi) the proposed criteria will be subjected to a review,

and comments from the public, government, industry

and worker groups will be invited. Consistent with

our current practice in regulating nuclear facilities,

active participation by the appropriate federal and

provincial agencies in the further development and

implementation of the criteria will be sought.
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Mr. Chairman, attached to my written presentation is a

copy of the AECB document, INFO-0011 "Long Term Aspects of

Uranium Tailings Management", that was presented as an AECB

discussion paper to the First International Conference on

Uranium Mii:e ,,'aste Disposal, May 19-21, 1980 in Vancouver.

The decision has since been arrived at to release this

document, as being representative of the initial draft criteria

on closure, for public, government, industry and worker

group review.

The remainder of my presentation in which I describe the

draft criteria, has been taken, almost in its entirety from

INFO-0011.

Closure Criteria

In order to understand the concept of close-out as currently

envisaged, it is necessary to understand how a tailings management

facility might vary in time. A schematic illustration of the

main points is provided in Figure 1. In this figure the three

time phases ?re called the operating phase, the transition

phase, and the long term. During the active operating phase

the release rate of various radioactive and non-radioactive

contaminants will usually be at some fairly constant rate and

will be less than an appropriately set control level. In

most cases che release rate will be at a level higher than

the prevailing background rate but this is not necessarily
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the case. Also during the operational phase one of the primary

means of reducing the release rate to less than the control

level is the use of active or mechanical systems, for example

systems such as the barium chloride treatment for removal of

radium 226. Once active operations cease, however, an

essential part of the criteria is that the reliance on active

or mechanical systems will decrease with time until a stage

is reached in which natural systems or systems which are completely

passive will be the only systems preventing release of

undesirable materials. Thus there will be a period in which

some form of transition from mechanical to natural systems takes

place. During the transition phase it is reasonable to expect

that changes in the release rate will occur. A few possible

cases are illustrated in Figure 1 but these cases should be

regarded as being purely schematic and intended to show the

intent of the concept rather than to illustrate a predicted

release rate. Curve A for example, might apply if no active

attempt was made to restrict release. In this case the release

rate may gradually rise to a level above the current control

level and at some point in the future would presumably stabilize

at a new but unacceptable level. Curve B on the other hand

illustrates the case in which the release rate increases

somewhat during the time in which mechanical systems' are being

replaced by natural systems but in time a new acceptable and

stable equilibrium is achieved. The final Curve C illustrates

a somewhat idealistic view in that the release rate gradually
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declines in time and eventually reaches a stable equilibrium at

a level which is less than the background level. The important

distinction to be made in Figure 1 is that the transition phase

represents that time in which the release rate is changing and

by definition <-he long term starts at that point in time where

a stable equilibrium release rate has been achieved and can be

supported by rield data. While current understanding of the

release mecha^-.^ms is somewhat imprecise, it does not seem

unreasonable to suggest that the typical length of a transition

phase might be of the order of twenty-five to a hundred years,

but this remains to be demonstrated. In summary, when a

facility can be shown to have a release rate which is constant

or decreasing and within the levels defined by the criteria, that

system can be regarded as being closed out.

1) Only passive or natural barriers are to be used to

control releases from a closed-out site. It seems

appropriate to move as quickly as possible in the direction

of imposing natural barriers or barriers which do not

require the constant monitoring or attention of man.

This; of course implies that such currently utilized

systeiuô as effluent water treatment plants, and

synthetic liners which will eventually degrade will not

be ciedited in the evaluation of a closed-out system.

It is important to recognize that this criteria may well

have significant impact on the particular site selected

for future tailings management and the particular approach

to the engineered containment of those tailings.
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2) Surface water recharge to the facility is to be limited

to that from direct natural precipitation. Also, no

permanent water pool will be allowed on the tailings

area.

Most evidence currently available on release mechanisms

from a tailings area identify the very important role

played by water flowing into the facility. This water

is both a transport media for contaminants and is also an

active reagent for the production of acidity in high

sulphide tailings systems. The real effect of a release

is defined by the product of the flow times the

concentration of the contaminant which gives a mass flow.

Given the site specific conditions, this in turn can

be translated into a radioactive dose rate or an

environmental impact. Thus it is essential in the

long term to restrict the mobility of water to and from

the contained tailings mass.

The intent of this particular criteria is to set some

upper bound on the amount of water deriving from

surface run-off which can be fed into the tailings area.

It is felt that this type of objective can be met

either by the diversion of fresh water around the

tailings area or the provision of some type of covering

system over the tailings which prevents the bulk of the

water falling onto the tailings from entering the mass

of the tailings themselves. This latter approach is
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sometimes referred to as flow refraction where lateral

permeability is made high relative to vertical

permeability by the provision of a layered structure

and suitable flow gradients.

3) All designed systems must be evaluated in terms of their

long term durability and the degree of maintenance

needed must be reduced to the maximum practical extent.

The intent of these guidelines is to produce systems

for the management of tailings which are as durable as

possible and at the same time requiring minimum

maintenance. There is thus a requirement to estimate

the length of time a given engineered structure will

last and the degree to which it retards the release of

contaminants as a function of time. This is a rather

new area for engineers to consider when the time scales

involved are of the order of 100's or even of 1,000's

of years. The amount of future work required to keep

release levels constant or declining can thus be estimated

and the associated costs can be included in the funding

mechanism. In addition, the type, frequency and location

of monitoring can be more readily determined from this

type of analysis. In essence this criteria represents

the need to balance present costs against future

costs and to arrive at an optimum overall system.

4) Long term performance and economic guarantees will

be required.

The nature of the guarantees and the mechanism for
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their administration are best determined when close-

out costs are better defined. The intent of this

criteria is to ensure that initial close-out work is

properly conducted even when a company ceases to exist

or goes into receivership. In addition, some money

will be available to provide monitoring of the site

for many years and to undertake remedial work if it is

required at some point following close-out.

The current difficulty with setting up such

guarantees is the lack of data needed to define the

engineering constraints and costs of the various options.

In addition, no consensus exists as to the philosophical

approach to be used nor as to the administrative

structure which will be developed. Discussion of

these particular issues is very much needed and it is

hoped that this will form an integral part of the broader

discussions anticipated on all of the criteria.

5) Access to the closed-out site which might result in

removal of tailings or the construction of permanent

habitations must be limited to the maximum extent

practical.

The last several years has seen the expenditure of

several million dollars on cleanup activities related

to misuse of radioactive material, and in particular

its misuse in or near inhabited buildings. The main

concern is the radon emanating from the waste which
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tends to collect in buildings and especially -in

basements. The cheapest remedial action however is

prevention. Thus it is necessary to keep buildings a

reasonable distance away from tailings management

areas and to prevent the removal of contaminated waste

material from the site. The achievement of this criteria

would involve both physical barriers such as fences and

cigr.3 as well as institutional control over land use

or possibly land ownership.

6) Control levels for releases from a closed-out facility:

(i) Releases to water should be less than or equal

to those releases during the operating phase of the

facility assuming best practical technology was in

place and operated in a conscientious manner.

This criteria affirms that the current levels of

release to water are at an acceptable level and that

longer term releases will also be acceptable if they

remain at a similar or lower level. However, it is

important to relate this criteria to criteria #1 above.

Th"is it will be necessary to meet the water criteria

by using natural or passive systems whereas most

operating facilities use some form of active or mechanical

system with a high level of intervention for proper

operation.

(ii) Radon emanation should be kept to a level not

exceeding 2-10 pCi/m sec. (The exact level remains to

be determined.)
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Radon is regarded to be the controlling contaminant

for the airborne releases. This implies that if radon

control levels are met then dust emissions and gamma

fields will be within acceptable levels automatically.

The current levels of radon release from tailings

2
cover the range of 100-700 pCi/m sec. Thus to achieve

the control levels set out an attenuation range of from

10-350 arises. This implies a number of half thickness

(thickness needed to attenuate the radon by a factor of

2) of approximately 4-9.

(iii) Gamma radiation should be reduced to a level

of 10-50 pR/hr at 1 metre above the surface. (The

exact level remains to be determined.)

Typical gamma fields one meter above uncovered

tailings range up to 1000 juR/hr. It is expected that

the cover thickness needed will be either less than or

of the order of that needed to reduce the radon to

acceptable levels.

(iv) Particulate emissions originating from the

tailings^ material should be virtually non-existent.

A cover of some form is necessary to meet radon and

gamma control levels. Such a cover should contain

tailings dust or particulates almost totally and thus

a specific control level seems to be unnecessary.

7) Pathway analyses should be performed for the closed-out

site to determine the health, safety and environmental

impacts of the expected level of releases.
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The facility and site is modelled and pathway

analyses are undertaken to demonstrate compliance with

the closure criteria and the resulting impacts.

Contingency plans would be based and costed on the

information obtained from pathways analyses.

Examined, in the context of our disposal objectives,

there are some inherent limitations to the close-out concept which

is being proposed. A facility which is closed out, that is,

a facility which complies with the criteria to be defined, is

not necessarily a walk-away system. The principle reasons for

this are:

1) Access to the facility is not truly restricted.

That is to say, human habitation on or near the tailings

can only be restricted through the active intervention of

a company or a regulatory or monitoring agency.

2) Removal of material from the site is possible.

3) Monitoring of the site will likely be required for

some time into the future.

In a true walk-away system the above three items would have

to be addressed and dealt with in such a way that the regulatory

agencies were satisfied that no undue harm could come to

members of the public even if institutional controls ceased to

exist.

Technology exists that will permit the criteria for closure

to be met. Mew facilities could be sited and designed to

facilitate closure. Methodologies for closure of existing
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facilities, operating or dormant, will require examination on

a case by case basis. With surveillance a closed-out facility,

meeting the criteria, need not result in an unacceptable impact

to the environment.

The AECB strongly supports the initiatives currently under

way to establish a national program on tailings disposal. The

objective, foremost, should be to find a "walk-away" solution.

Falling short of this, tailings management methods must be

optimized to the extent practicable to ensure that longer-term

surveillance and maintenance requirements are minimized.
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