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Abstract.

With the coming into force of the Canadian Nuclear Safety and Control Act (NSCA) on May
31, 2000 many sites, that were not subject to licensing under the previous Atomic Energy
Control Act (AECA), now required regulatory review and possibly a licence to possess
nuclear substances. To ensure consistency in approach, completeness in coverage, and
compliance with internal procedures, the Contaminated Lands Evaluation and Assessment
Network (CLEAN) program was eveloped. Over 200 contaminated lands sites required
evaluation. Some of the issues ad the interim recommendatioris to the Commission are
discussed.

1. Introduction

The CLEAN program was used to identify the sites potentially requiring regulatory controls
as a result of changes in the Canadian nuclear regulatory regime. Its goal was to network with
other government and private organizations that had an interest in these properties and explore
the legal and practical requirements of the new NSCA for each identified site. Fundamentally,
two changes determined membership on this list:

the NSCA binds the Crown, w-here the AECA did not; and,

11. the licensable quantity for nuclear substances was no longer calculated as a
concentration (one scheduled quantity per kilogram - I SQ/kg), but was now a total
inventory of one exemption quantity (1EQ). This last change had the most impact,
since many of the sites that this would apply to had either udergone previous cleanups
to just below I SQ/kg, or hd not been cleaned because they did not trigger licensing.

2. Issues impacting on the evolution of the CLEAN program

The changes listed above mpacted primarily on two groups of Sites. Historic mine sites
which were mostly in the hands f g overnment departments, and mildly contaminated historic
waste sites which existed because of practices in the 1930's and 1940's.

An initial transition period of eghteen months was granted for these sites to come into
compliance with the NSCA. his time went very quickly. It was apparent to Canadian
Nuclear Safety Commission (CNSC) staff that virtually none of the sites could be dealt NvIth
In time to meet the transition deadline.

It quickly became apparent that many obstacles existed to the evolution of the pogram. The
biggest was a general lack of familiarity between players. Most land holders ad no
knowledge of the CNSC or Its pedecessor the Atomic Energy Control Board (AECB).
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Similariv the CNSC had very little knowledge of the players business. Much of the
implementation of the program required personal contact over time to help all participants
understand the new regulatory regime.

Other obstacles were: an initial unwillingness of government departments to recognize that
these new laws applied to them; a general resentment that the NSCA impacted on previous
priority setting a resistance to a change in the status quo after twenty to fifty years; and a
general lack of money to implement even minor remediation work. CNSC staff took the
approach that aven sufficient time and unrelenting contact, all obstacles can be overcome.
Persistent tapping breaks the stone.

3. The sites identified for consideration under the CLEAN program

3. 1. Geographical and temporal context
There are three ty

pes of historic uranium/radium contaminated land stes n Canada. The first
is land contaminated by mining practices during the 1930's through 960's. Eleven of these
sites exist throughout Ontario, Saskatchewan and the Northwest Territories. The disposition
of these sites is the subject of another paper and will not be discussed here.

The second contaminated land type is lands contaminated by radium dial production during
the 1940's and 1950's. These lands tend to be clustered around the Toronto, Ontario area and
are subject to special controls similar to those which will be discussed in this paper.

The third contaminated land type, and the subject of this paper, are lands that were
contaminated as part of the historic efforts of both public and private interests to develop the
uranium/radium industries in Canada. Most of these sites date back to the 1930's and 1940's.
These sites can be grouped geographically into two ends of the uranium production route.
The Northern Transportation Route was the route by which uranium concentrates were moved
by barge from mines on Great Bear Lake, down various rvers and portages, to Waterways
(Fort McMurray), Alberta where it was transferred to trains. The trains eventually delivered
their cargo to processing facilities at Port Hope, Ontario.

Over 200 small sites and about 3 larger sites exist at the two ends of this route. The majority
exist in Ontano. Most of the sites, as they exist today, have been subject to previous
remediation efforts, some to the standards of the day.

3.2. A brief history ofgovernment activities associated with the sites

The radium and uranium mining industry began in Canada in 1930 with the discovery of the
Port Radium deposit in the Northwest Territories. The demand for radionuclides changed
throuah the next 30 years from radium for medical and industrial uses, to uranium for military
weapons and eventually the generation of electricity. The early years of transporting these
materials resulted in many mildly contaminated sites, primarily along the Northern
Transportation Route from Port Radium to Fort McMurray, Alberta. Lack of modem-style
safetv practices and material controls resulted in many contaminated sites in the area of Port
Hope. Ontario. A similar lack of controls during the early use of radium in radium-

I I I I I
luminescent devices resulted in contaminated stes n the Toronto area.

From 1975 to 1982 the Federal and Provincial governments in Canada established the
Federal-Provincial Task Force on Radioactivity (Task Force) to identify and, where
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appropriate, cleanup sites resulting from the past practices referred to above. The Task Force
identified radioactive contaminated sites ad implemented cleanups at many sites across
Ontario and Manitoba. Other sites were identified, but before eforts to cleanup could be
brought about the political landscape changed. A court challenge to an attempt to establish a
suitable, central repository for low-level wastes on federal military property in central Ontario
in the late 1970's lead to the establishment of the Low Level Radioactive Waste Management
Office (LLRWMO) in 1982. Federal government oversight of these remaining sites pssed to
this new group. The LLRWMO draws its technical expertise from Atomic Energy Canada
Limited (AECL) and gets its policy direction and funding from Natural Resources Canada
(NRCan) a federal government department.

Although the LLRWMO continued to work closely with the communities in Ontario, it was
not until the early 1990's that work at the other end of the uraniurr route was begun. Of the

'dent'fied n Fort MMurray, all but one were cleaned to near background levels.
Materials over the I SQ/kg level were shipped across the county to AECL's Chalk River
Laboratories waste management areas. Contaminated soils whose concentration was less than
the AECB licensable limit were stored in an engineered mound adjacent to the local landfill.

A detailed survey of the Northern Transportation Route from Port Radium down to Fort
McMurray identified numerous mildly contaminated sites and two sites which posed
unacceptable risk. The latter two sites were cleaned up and any material greater than the
licensable limit were shipped to halk River. At Tulita, materials less than I SQ/kg were

placed in a sealed mound on Territorial Government land.

In the mean while, cleanups in Port Hope and Toronto generated wstes which were similarly

divided into licensable (more tat ISQ/kg) and unlicensable material. Licensable material

from Toronto was shipped to Chalk River, while licensable material from Port Hope cleanups

was stored in one of four sites within the town licensed by the AECB. Unlicensable material

from cleanups in Toronto and Port Hope was placed in engineered mounds and hs been

monitored by the LLRWMO fr geotechnical stability. Some ery mildly contaminated

material was allowed to be disposed of to landfills.

All of this has resulted in a number of mildly contaminated sites along the Northern

Transportation Route, including two mounds; one contaminated site at Waterways, Alberta,

and a mound at the local landfill- many contaminated sites in te vicinity of Port Hope,

Ontario, some of which are contained in unlicensed mounds.

On March 29, 2001 the Federal government signed an agreement with the Town of Port, and

two adjoining communities, to consolidate all of the contaminated aterials in the town in an

engineered long-term management facility located locally. This process is ongoing, ut still

in the environmental assessment stage. The process is called the Port Hope Area Initiative.:1

The need to clean-up these sites has been historically driven by two requirements. The first

has been a health and safety requirement. The second has been a regulatory requirement

which, of course, reflects the health and safety requirements of he day. Changing public

awareness has increased pressure on landholders, responsible overnment agencies and

regulators to demonstrate tat the sites are safe. The problems faced by government groups

while communicating risk to the pblic is well known. The perception gap between science

and public acceptance, and the credibility gap between governments and public interest

groups had led to increased public involvement in, ad ncreased accountability for,

government programs.
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3.3. The application of the CLEANprogram

ON er 200 previously unlicensed sites exist across Canada fall under the CLEAN program's
definition of contaminated lands. The sites are considered part of the general category of
historic astes. All had been previously characterized as having less than I SQ/kg, and many
had been the subject of previous remediation activities. The CLEAN program required the
information on these sites to be reviewed and verified.

As a result of ongoing initiatives at the sites, the sites were subdivided into two groups.
Those identified as part of the Port Hope Initiative have been treated separately from the
remainim, sites which exist along the Northern Transport Route from Port Radium to
Waterways. The Port Hope Area Initiative sites have been part of ongoing monitoring
programs by the LLRWMO for more than a decade. These programs, specifically the
Construction Monitoring Program and the Environmental Monitoring Program, combined
with a relatively high public awareness of the sites and the local presence of the LLRWMO,
has and continues to control the wastes in situ.

With the community agreement in place NRCan and the LLRWMO began the process of
planning the Port Hope area cleanups and the establishment of a local long-term waste
management facility. This government initiative will take three to five years to make its way
through the requirements of the Canadian Environmental Assessment Act. Given the controls
already in place, CNSC staff had few concerns for public health and safety. With a letter of
commitment to the Port Hope Initiative from NRCan, staff recommended an exemption from
licensing of these sites while the initiative takes its course. Any interim cleanups necessitated

Ibv immediate needs will require a CNSC licence.

Fortunatelv, the sites along the Northern Transportation Route are relatively isolated and
unoccupied, with a few specific exceptions. These exceptions have been the subject of
cleanups and consultations between the LLRWMO and landowners for many years. Since the
concentration of radionuclides as something less than I SQ/kg the AECB did not place any
requirements on either the LLRWMO or the landowner.

With the changes alluded to above CNSC staff approached all of the sites differently. Staff
recognized that none of the sites as they existed would likely result in the public receiving a
dose in excess of the public dose limit. Only with land uses changed might this be a concern.
CNSC staff also recognized that it would be unreasonable to require the LLRWMO or the
current landowners to enter into expensive cleanups in the absence of immediate risks to the
public. Requiring a member of the general public to hold a licence for possession was not an
option since they could not reasonably be expected to meet the requirements of the NSCA.
Section 24(4)(a) and (b) of the NSCA states that no licence may be issued unless, in the
opinion of the Commission, the applicant is qualified to carry on the licensed activity,
including safeguarding the environment, health and safety of persons and making provision to
meet nternational obligations to hich Canada has agreed. Therefore staff took the approach
that as lone, as land use restrictions could be implemented and monitored for the sites, the
status quo was an acceptable short-term position.

Therefore CNSC staff began consultations with the agencies and others who would be
required to issue pen-nits or other approvals if ownership of contaminated lands was to
change., or construction activities where proposed for the sites. This was relatively easy to do
for publicly owned sites. In the Northwest Territories a permit is required from one of the
Land and Water Boards before construction can take place. These Federal government
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Boards were developed under the Mackenzie Valley Resource Conservation Act, which
supercedes the Canadian Environmental Assessment Act in te Northwest Territories.
Furthermore, many of te sites exist on federally owned lands. Therefore Indian and
Northern Affairs Canada maintains a land inventory which can be used to monitory changes
in ownership. Unfortunately, because of agreements signed with native groups, any
traditional land uses, including uilding cabins for hunting and fishing camps, do not require
permits. This minor setback ws overcome by speaking with the three native I-and
Corporations and band councils and encouraging them to keep their people nformed of the
circumstances. Tey also agreed to contact CNSC staff if there is an unlikely request to build
permanent structures on any of the identified lands.

All of these mechanisms could work to satisfy CNSC staff requirements to demonstrate
controls on the inappropriate use ofpubficly held contaminated lands. However, upon further

'derat'on, CNSC staff concluded that despite best intentions, there was no way of
ensuring that, in the absence of the types of programs in place in Port Hope, private properties
along the Northern Transportation Route could be safely left whout remediation. In the
summer of 2001 the LLRW`MO responded to a CNSC request and performed cleanups at the
two private properties 1 thus removing them from the list.

Only two outstanding issues remained along the Nor-them Transportation Route. The first
was the inventory of radionuclides contained in three consolidation mounds located at Fort
McMurray, Fort Smith and Tulita. CNSC staff reasoned that the intention of the mounds was
to prov'de safe short-term stora e of the consolidated, previously unlicensable material, that
licensing should apply. This would provide a formal mechanism for the LLRWMO to report
on the continued containment of the wastes, and allow the CNSC to control the ltimate
disposition of the waste, as required under the NSCA. At the time of writing, the LLRWMO
has applied for licences to cover the possession of the materials at te three sites.

The last issue is the last identified ontaminated site at Fort McMurray. The Waterways site
is privately owned by an ex-crown corporation. When cleanups took place at all of the other
identified sites in Fort McMurray from 1993 to 1996, issues surrounding cost sharing
precluded the rerriedlation of this site. Inspections by CNSC staff identified two areas of
concern. The most immediate was that the eroding bank of the aacent river was exposing
the waste which was formerly under a shallow soil cover. The second was that in recent years
expansion of residential neighborhoods has begun to encroach on the site, increasing the
presence of the public. CNSC staff requested the LLRWMO to clean up the site during the
summer of 2001 and consolidate the wastes at te existing mound. The LLRWMO undertook
consultations with the Regional Municipality who owns the landfill site which houses the
mound. At their request, a public consultation process and a voluntary environmental
assessment were undertaken over te winter of 2001/2002. It is aticipated that the site will
be remedlated during the summer of'2002.

Although all of this was developed by CNSC staff from May 31, 2000 to December 31, 2001
the Commission had yet to hear and rule on the approach designees by staff. The concept of
institutional controls and not licensing mildly contaminated sites was not previously tried
before the Commission. During the January 2002 Commission Meeting staff presented their
recommendations.
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Staff recommended:

1) Exempt from licensing the possession, management and storage of nuclear substances
at the Passmore Consolidation Mound, Fort McMurray Landfill Mound, Fort Smith
Nuisance Grounds Mound, and the Tulita Consolidation Mound sites until 2002
December 3 . (to allow staff time to complete the licensing process.for these sites)

2) Exempt from licensing the possession, management and storage of nuclear substances
at the Port Hope unlicensed sites until 2006 December 3 . (to allow the Federal
Government time to complete the equired environmental and licensing requirements11-1
under the Port Hope Initiative)

3 Exempt from licensing the possession, management and storage of nuclear substances
at the Fort McMurray Water-ways site for a period of ten months ending 2001 August
3 1. (to allo i v the LLR WMO time to perform the cleanup work)

4) Exempt from licensing the possession, management and storage of nuclear substances
at the Fort Fitzgerald area unlicensed sites for an indefinite period of time, with the
provision that current conditions at the site are maintained by the property owners.

Exempt from licensing the possession, management and storage of nuclear substances
at the Fort Smith area unlicensed sites for an indefinite period of time. with the
provision that current conditions at the site are maintained by the property owners.

Exempt from licensing the possession, management and storage of nuclear substances
at the Sahtu Region area unlicensed sites for an indefinite period of time, with the
provision that current conditions at the site are maintained by the property owners.
(these ae the institutional control sites previously untested bY the Commission)

The Commission accepted staffs position and granted the requested exemptions with one
provision. The indefinite exemptions based on institutional controls were unacceptable to the
Commission members. Instead they granted a five year exemption based on institutional
controls, and require staff to provide a status report annually.

4. Conclusions

The CLEAN Program was used to develop the CNSC regulatory approach to contaminated
lands. As a result of CNSC staff recommendations, some private properties were cleaned,
large amounts of previously unregulated contaminated materials are being brought under
direct regulatory control, and land use controls have been implemented to trigger ftiture
involvement as necessary. Staff received Commission support for their initiatives through the
granting of requested time-limited exemptions for sites being dispositioned through the
program.
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