4.0 Uranium Mining Staff Report

Date: January 28, 2008
To: Mississippi-Rideau Source Protection Committee
From: Paul Lehman, General Manager

Mississippi Valley Conservation

Recommendation:

1. That the Mississippi-Rideau Source Protection Committee receive the
attached report for information.

2. That staff be directed to request the Ministry of the Environment to further
examine this issue and potential impacts to source water protection efforts in
the Mississippi-Rideau Source Protection Region with other relevant provincial
ministries (e.g., Ministry of Northern Development and Mines).

3. And, that the Ministry of the Environment be requested to report back to the
Mississippi-Rideau Source Protection Committee through a joint presentation
with other relevant provincial ministries.

Background

Uranium is naturally occurring in the upper portions of Mississippi Valley Conservation
and the Rideau Valley Conservation Authority. The area of interest is east of Crotch
Lake and is shown on the associated figure.

Crotch Lake Geology

The bedrock in the area is part of the Precambrian Shield. The Precambrian Shield is
comprised of a mixture of metamorphic and igneous rocks. Locally in the area of
interest the primary rock type is gneiss (an altered form of granite). The bedrock in the
area is highly fractured (see cross-section). The fractures are in all directions but
predominantly vertical. The majority of the fractures are near surface in the “weathered
zone”.

Within the area bedrock is generally exposed at surface. Where overburden is present
at surface, it is typically less than 2 m in thickness. The soil type is a sandy loam. As a
result of the thin or absent soils, the surface water and groundwater in the area are
connected.

Uranium Mineral Deposits

“Concentrations of radioactive mineralization are confined to pegmatites ... in the
southeastern part of the [Ardoch Area] map (Ontario Geological Survey — Precambrian
Geology Map 2514)". When magma is injected into fractures or faults they create sills
and dykes. Within the gneiss bedrock of the Crotch Lake area, there are sills and dykes
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which contain pegmatite. This indicates that in this area, the uranium deposit is not
associated with the gneiss bedrock but rather these pegmatite intrusions.

Uranium mineral potential charts for parts of southern Ontario were put together by the
Ontario Geologic Survey in 1979 (Robertson, J.A. et al., 1979). Chart G is for Lennox &
Addington and Frontenac County which indicates that the area has medium uranium-
thorium potential with documented occurrences of uranium.

Previous Uranium Prospecting

Uranium prospecting has occurred in the area since the late 1950’s. Airborne and
ground radiometric surveys indicated the presence of elevated background radiation at
surface. Exploration work conducted in the past included airborne and ground
radiometric surveys, excavation of trenches and bedrock diamond coring.

Based on the Ontario Drill Hole Database, previous exploration activities involved
drilling 189 diamond core holes in the area. The previous diamond core drilling
locations are presented on the figure. The following is a summary of the previous
diamond core drilling:
e 29 core holes were drilled from 1956 to 1959 with depths ranging from 10 to 70
metres;
e 77 additional core holes were drilled from 1968 to 1969 with depths ranging from
12 to 132 metres;
e 80 additional core holes were drilled from 1976 to 1980 with depths ranging from
10 to 154 metres; and
e Three core holes were drilled in 2003 with depths ranging from 15 to 16 metres.
The majority of the core holes had depths between 20 to 30 meters.

From the core holes, 73 did not encounter any soils at surface. An additional 69 core
holes had soils less than 2 metres in thickness. Only 47 core holes encountered more
than 2 metres of soil.

The locations of the active mining claims are also detailed on the figure.

Uranium in Groundwater

Uranium is a heavy metal. Uranium and its common mineral types encountered in the
area are uraninite (UO), pitchblende (U30g) and uranophane (Ca(UO,),Si,O; 6H,0)
(Pauk, L., 1987). Uranium (the metal and these mineral types) are classified as
practically insoluble by the Handbook of Physics and Chemistry.

The Ontario Drinking Water Standard (ODWS) for uranium is 0.02 mg/L. Due to the
insoluble nature of uranium and the mineral types identified above, there is very limited
information with regards to the actual solubility of uranium in water.

The water wells database from the Ontario Ministry of the Environment (MOE) indicates
that there are 2,187 wells in the area. Groundwater well depths range from 1.7 to
69.2 metres.
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MVC in cooperation with several residents in the area conducted a groundwater
sampling event in October and November 2007. The sampling program was
undertaken to characterize the background groundwater quality in the area. Samples
were obtained from 15 groundwater wells. Participating landowners and the local
Health Units were notified of the sampling results.

Response to Questions (Attachment 1 - Member's Inquiry)
1) Mineral Exploration and Assessment Work

At the present time, there are 103 active mining claims on approximately 7900 ha of
land within the upper portions of the Mississippi-Rideau Source Protection Region
(MRSPR). The Ministry of Northern Development and Mines list these claims as being
held by eight separate exploration companies Uranium exploration has been conducted
within this area since the late 1950's.

The following is a brief overview of the relevant sections of the Mining Act of Ontario
(the Act) and its associated regulations.

Section 65(1) of the Act, requires the holder of a mining claim to perform assessment
work or exploration in order to maintain the claim in good standing.

Assessment work

65(1) The holder of a mining claim shall, following the recording of the

claim, perform or cause to be performed such annual units of assessment

work as are prescribed. R.S.0. 1990, c. M.14, s. 65 (1); 1999, c. 12,

Sched. O, s. 27.

Section 78(1) of the Act authorizes a claim holder to conduct ground assessment work
subject to a one day notice to the owner of the surface rights. In some areas of the
province, landowners may own the surface rights of a property, while the mineral rights
reside with the Crown.

Ground assessment work

Notice of intention to perform assessment work

78(1) A holder of a mining claim who first proposes to do ground

assessment work on all or part of the land comprising a mining claim shall

give notice of that intention in the prescribed form to the owner, if any, of

the surface rights of the part of the land to be affected by the work. 1996,

c. 1, Sched. O, s. 21.

Entry on land to perform work

(2) A person who has given notice under this section may enter on the

land and perform the work at any time immediately following the day the

notice is given. R.S.0. 1990, c. M.14, s. 78 (2).

Work, which is eligible for credit towards the prescribed annual units of
assessment work required to maintain a mining claim, is defined in Ont.
Regulation 6/96 and includes the following;

(a) manual and mechanical overburden stripping;
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(b) bedrock trenching;

(c) open cutting;

(d) digging pits; and

(e) recutting boundary claim lines once every five years.
(f) exploratory drilling

The above-noted assessment work is generally unrestricted by the Mining Act until it
progresses to the extent that it is considered “Advanced Exploration” as defined by Ont.
Regulation 240/00 at which time, Part VII of the Mining Act applies requiring a public
notice, information session and submission of a “Closure Plan”

Advanced Exploration

3. (1) For the purposes of Part VII of the Act and this Regulation,

“advanced exploration” includes the following types of work:

1. Exploration carried out underground involving the construction of new
mine workings or expanding the dimensions of existing mine workings.

2. Exploration involving the reopening of underground mine workings by
the removal of fixed or permanently fastened caps or bulkheads, or
involving the excavation of backfilled shafts, raises, adits or portals.

3. Exploration that may alter, destroy, remove or impair any rehabilitation
work done in accordance with Part VII of the Act or a filed closure plan.

4. Excavation of material in excess of 1,000 tonnes;

5. Surface stripping on mining lands where the surface area over which
the surface stripping is carried out is greater than 10,000 square metres,
or where the volume of surface stripping is greater than 10,000 cubic
metres, except where all of the following are satisfied:

i. Surface stripping is carried out in two or more separate areas on the
mining lands.

ii. The edges of each area where surface stripping is carried out are
separated by a minimum of 500 metres.

iii. In each area where surface stripping is carried out,

A. the surface area over which the surface stripping is carried out is not
greater than 10,000 square metres, and

B. the volume of surface stripping is not greater than 10,000 cubic
metres.

6. Surface stripping on mining lands where the area over which the
surface stripping is carried out is greater than 2,500 square metres or
where the volume of the surface stripping is greater than 2,500 cubic
metres, if the surface stripping is carried out within 100 metres of a body
of water. O. Reg. 240/00, s. 3 (1); O. Reg. 282/03, s. 1; O. Reg. 194/06,
s. 1.
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a) Potential Threats Arising from Uranium Exploration

The member inquiry raised the question of the potential threats of uranium exploration
to water supplies and other environmental features.

As described above, mineral exploration may involve the removal of overburden;
core drilling and building access routes to mining lands. In general, the removal
of overburden will increase the vulnerability of underlying aquifers to potential
contamination.

Within the MRSPR, the areas subject to mineral exploration are located on the
Precambrian Shield and exhibit thin overburden layers, which provide little
protection to the underlying aquifer resulting in the aquifers being classified as
highly vulnerable. The thin overburden layer therefore provides little protection
from potential contamination.

The bedrock is highly fractured which further provides an avenue for
contaminants to reach the aquifer. Due to this highly fractured condition, the
proposed bedrock drilling is not expected to significantly increase vulnerability of
the aquifer to surface contamination.

Recent well water sampling results indicates that there is a high degree of
connection between groundwater and surface water sources which suggests that
core drilling is unlikely to interfere with existing aquifer characteristics. However,
due to the limited sampling conducted, and the complex geology in the area this
risk can’'t be ruled out completely.

The process of building access roads, overburden stripping and trenching can
impact surface water features through the interference with streamflow, release
of sediment to streams and the disruption or loss of sensitive habitat.

b) Applicable Legislation

Municipal

Municipal Official Plans do not specifically restrict mineral exploration or extraction.
The Provincial Policy Statement (2005) generally requires municipalities and
planning authorities to prohibit or restrict development, which would otherwise
preclude or hinder the establishment of new mining operations. The local
municipality, however, would regulate the construction of buildings and other works
subject to the Ontario Building Code.

Conservation Authorities

Any work such as a water crossing which is subject to the Development,
Interference with Wetlands and Alterations to Shorelines and Watercourses
regulation, under Section 28 of the Conservation Authorities Act requires a permit
from the local conservation authority. This would generally apply to any watercourse
in the Conservation Authority’s jurisdiction. Generally an application and supporting
information is supplied to the Conservation Authority, which then reviews the
application and subsequently issues or denies permission for the proposed work.
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Denial of the application is subject to appeal by the applicant to the Mining and
Lands Commissioner.

Provincial

On Crown land a work permit issued under the Public Lands Act and/or the Lakes
and Rivers Improvement Act is required for water crossings, including culverts and
bridges, roads and buildings. Projects requiring work permits under the Public Lands
Act and the Lakes and Rivers Improvement Act are also subject to screening under
the Class Environmental Assessment for Resource Stewardship and Facility
Development of the Ministry of Natural Resources. This screening process may lead
to further requirements under the Environmental Assessment Act.

Clean Water Act

One of the primary purposes of the clean water act is to reduce significant risks to
municipal drinking water systems. Existing or past land uses will be dealt with
during the threats inventory (discussed in further detail below in Section 2). Future
land use is to be dealt with in the development of the Source Protection Plan.

Certain specified land uses will be identified as “prescribed activities”. This list is still
forthcoming from the province. Based on preliminary discussions with the province,
mineral extraction, test hole drilling, and well construction have not been included on
the prescribed activities list. These activities are associated with changes to
vulnerability (i.e. possibly preferential pathways) and are not threats by themselves
(discussed in further detail below in Section 2).

The actual exploration work would involve similar heavy equipment operation to
forestry operations (road construction, temporary fuel storage, etc.). Several
potential areas associated with mining will likely be on the prescribed activities list
(i.e. mine tailings facilities, industrial effluent discharges, hazardous waste storage,
fuel storage, etc.).

Environmental Protection Act

The Environmental Protection Act (EPA) prohibits a discharge of any contaminant,
which may cause an adverse effect to the natural environment (EPA, 1990 — Section
14). As a result the engineer / geologist in charge of the exploration activities would
have a duty of care to prevent the release of any contaminants. Activities which
result in the release of a contaminant to the environment must be reported to the
Ontario Ministry of the Environment (MOE) through the spills action centre. The
MOE is responsible for enforcement of the EPA.

Federal

The Canada Fisheries Act and the Species at Risk Act are federal legislation and as
such any activity such as mining exploration or development, which may impact fish
habitat or the habitat of other endangered species, is subject to their provisions.
Other legislative and licensing requirements apply to uranium exploration as outlined
below.
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Please note that the above listing is not an exhaustive list of the legislative and
regulatory requirements associated with mineral exploration as depending on the
extent of operations, other legislation may also apply.

c) Exploration Best Management Practices

The Prospectors and Developers Association of Canada promotes the application of
“environmental best management practices” for mineral exploration during the
assessment phase. These guidelines are not prescribed under legislation, and are
therefore not enforceable other than by the exploration company. Adherence to
these guidelines would assist the exploration company in achieving compliance with
federal and provincial legislation.

2) Advanced Exploration and Development of a Uranium Mine
a) The following section is an overview of several of the modules associated with the
completion of the technical assessment report for the MRSPR. Additional detail will
be provided regarding these technical modules at a later date. However, certain
aspects of several of the modules are required to understand how the threats,
vulnerability and corresponding risks are to be completed.
Clean Water Act — Groundwater Vulnerability Module — Appendix 4

Vulnerability Scoring Table

High Medium Low
Vulnerabilit | Vulnerabilit | Vulnerabilit
y y y
Wellhead Protection 100 m radius 10 10 10
Area (WHPA) Zone A
WHPA Zone B 2 year TOT 10 8 6
WHPA Zone C 5 year TOT 8 6 4
DNAPL Only 10 10 10
WHPA Zone D 25 year TOT 6 4 2
Highly Vulnerable Aquifers (HVA) / 6 4 2
Significant Groundwater Recharge
Areas (SGRA)

Vulnerability scoring is calculated based a combination of the horizontal and vertical
components. The horizontal extent of a WHPA zone is calculated by determining
the amount of time that it takes to travel within the aquifer to the well (i.e. horizontal
flow in the aquifer — not from surface). The vertical component is associated with
the intrinsic protection of the defined aquifer. This protection takes into
consideration the type of surface materials and the thickness of the materials (i.e.
shallow sand soils vs. thick clay soils). Based on these stratigraphic conditions, this
protection is divided into three types of vulnerability (high, medium & low). A
bedrock aquifer underlying sandy soils that allow materials at surface to travel
downward would be assigned high vulnerability. A sandstone bedrock aquifer with
50 m of limestone overlying it would be assigned a low vulnerability.
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The following figures taken from the Draft Watershed Characterization report detail
the surficial geology and the highly vulnerable aquifers within the MRSPR. The
figures show the majority of the MRSPR is already classified as HVA due to lack of
soil cover. As such the area is considered intrinsically susceptible to surface
contamination.

Preferential pathways — These are activities that could bypass the natural physical
protection to increase the susceptibility of the aquifer of concern. This allows the
vulnerability scores to be modified (increased) as they will change the associated
vulnerability of the aquifer of concern.

Aquifers defined as HVA do not have any natural physical protection to the aquifer.
The groundwater in HVA is susceptible to contamination from surface as there is no
overlying protection (thin soils present - < 2 m) for the aquifers. Drilling wells /
exploration holes will not increase the risk associated to these aquifers.

Preferential pathways adjustment is not applicable to HVAs. The vulnerability score
of 6 is already at the maximum allowed in HVA.

Figure 1 presents a close up of the area in question, with the mining claims detailed.
In addition to the locations of the claims, any settlement areas as designated in the
Official Plans of North and Central Frontenac Township are identified. The locations
of previous exploratory diamond drilling holes and private drinking water wells are
also presented on the map. A line of geologic cross-section is presented on the
figure as A-A'.

The cross-section A-A’ presented on Figure 2 which corresponds to a vertical
interpretation of what is beneath the ground surface in this area. The cross-section
is a conceptual understanding of the geological condition in the area of the mining
claims. In the area of the cross-section, at the ground surface there is very little soll
cover present or exposed bedrock at surface. The bedrock in this area is part of the
Precambrian Shield. The geology of the Precambrian Shield is very complex and is
a combination of different metamorphic and igneous rocks. Conceptually, within the
Precambrian Shield the fractures are primarily vertical which allows for water to
penetrate from surface to depth. However, there are also many other fractures that
are present in all orientations. Fracturing is also more prevalent near surface and
decreases with depth.

i) Clean Water Act — Issues Evaluation & Threats Inventory Module

As identified above, the threats inventory is associated with current or historic land
use. The threats inventory will involve the generation of a hazard rating will be
developed for specified land uses.

The hazard rating will be based on either pathogens or chemical contaminants. The
chemical hazard rating is based on four components:
e Toxicity (carcinogenic and chronic human health effects);
e Environmental fate (how persistent / mobile it is in the environment);
e Deleterious quantity (amount); and
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e Likelihood of release.

The chemical hazard rating will based on the above components and will be scored
from O to 10. Further guidance from the province regarding the specifics of the
calculation of the hazard ratings is required.

Threats Inventory is primarily focused within the WHPA and Intake Protection Zone

(IPZ). A scaled back version of the threats inventory will be conducted in the HVA /

SGRA. Guidance as to the scope of the threats inventory with respect to HVA is still
forthcoming from the province.

i) Clean Water Act — Water Quality Risk Assessment Module

Water quality risk assessment is the product of the vulnerability and hazard rating.
Scores will range from 0 to 100 (10 vulnerability x 10 hazard). The following
classifications have been developed for the risk assessment scores:

e Significant Risk — 80 to 100

e Moderate Risk — 60 to 79

e Low Risk—-40to 59

* Negligible Risk — 0 to 39

It should be noted that these associated risk scores are with respect to municipal
supplies.

According to the scoring of the risks above, the highest a risk can score in a HVA is
60. This would mean that as the scoring system is now, it is not possible to be a
significant risk in the HVA.

iii) Clean Water Act — Well Clusters

Preliminary information indicates that these are likely to be in previously identified
settlement areas as designated by their respective municipalities (i.e. hamlets &
villages). Designated clusters would then be brought into the technical assessment
report and require the same studies (groundwater vulnerability, threats & risks).

WHPA for these cluster settlements will likely be fairly small as compared to the
municipal drinking water systems. Municipal drinking water systems require extra
capacity for fire fighting which increases the water demand.

If the WHPA are to be generally localized to the vicinity of these cluster settlements,
the threats would need to be in close proximity. Largest threats to these cluster
settlements would likely be the disposal of their own private sewage (septic
systems).
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b) Mine Development Process
The general sequence of mine development is described in Figure 3.

Should mineral exploration progress to a level as defined in the Mining Act as
“Advanced Exploration”, Part VII of the Mining Act would apply, requiring a public
notice, information session and submission of a “Closure Plan” to the Ministry of
Northern Development and Mines.

As mining projects are normally being private sector projects they are not subject to
the Environmental Assessment Act unless designated by the Minister of
Environment. If a project is so designated, then the project must successfully
complete an Individual Environmental Assessment prior to any permits being issued.

Where mineral exploration involves uranium, “Advanced Exploration” is subject to
the Atomic Energy Control Act, which requires all works and undertakings for the
production, refinement or treatment of substances such as uranium being subject to
the regulatory authority of the Federal Canadian Nuclear Safety Commission.
Approvals and licensing from the Commission is necessary for the development,
operation or commissioning of any uranium mining facility, however, prospecting and
exploration for uranium are not specifically controlled.

Under the Canadian Environmental Assessment Act (CEAA), an application for a
license to prepare a site and construct a new uranium mine or mill requires an
Environmental Assessment (EA) of the potential environmental impact of the
proposed project. The EA process is defined by the CEAA and its associated
regulations. For new facilities, the EA would likely trigger a “Comprehensive Study”
process, which is defined under CEAA regulations. As part of this process, a
tracking report is prepared which describes and discusses;

- Public concerns in relation to the project

- The potential of the project to cause adverse environmental effects, and;

- The ability of the comprehensive study to address issues related to the project

The Comprehensive Study Report is subsequently submitted to the Minister of
Environment, with public consultation on it being conducted. The Minister will issue a
statement on whether the proposed project is likely to cause significant adverse
environmental effects. If the decision is that there would not be significant adverse
environmental effects, the Canadian Nuclear Safety Commission may proceed with
the licensing process. Further information on the licensing process can be found in
“Licensing Process for New Uranium Mines and Mills in Canada, INFO-0759, March
2007, Canadian Nuclear Safety Commission.

In addition to these licensing requirements, other federal and provincial legislation
would apply to specific aspects of the project such as approval under the Lakes and
Rivers Improvement Act from the Ministry of Natural Resources for the construction
of any tailings facility.

34



3. Current Status of the Provincial Review of the Ontario Mining Act

In July, 2007, the Ministry of Northern Development and Mines issued a notice on
the Environmental Bill of Rights (EBR) Registry to consider potential changes to how
claim staking and mineral exploration would be conducted on property where mining
rights and surface rights are held separately. The Ministry is continuing to analyze
comments received through the EBR posting noting that there were a wide range of
comments received both support and opposition to the proposals. There is no
indication as to when a decision will be made.

4. SPC Support for a Moratorium on Uranium Exploration, Mining and Processing

Placing a moratorium on uranium exploration, mining and processing, until a review
of the Mining Act is conducted, would address the potential threats posed by these
activities during the term of the moratorium. It should be noted, that the Ontario
Mining Act only applies to the initial phases of developing a uranium mine.

The principle concerns identified with the Ontario Mining Act are associated with the
notification and assessment of environmental impacts during the exploration phase,
in addition to issues surrounding exploration on property where surface rights and
mineral rights are held separately. These are not solely limited to uranium
exploration. Potential amendments to the Ontario Mining Act may have a positive
affect on these exploration phase issues but are unlikely to have a significant
bearing on the development of a uranium mine as this would be addressed under
federal legislation.

5. Current Actions in Response to Public Concerns

For several years Tay Valley Township has taken a significant role in bringing many
of the concerns associated with the Mining Act to the attention of the provincial
government. Mississippi Valley Conservation (MVC) has worked with Tay Valley
Township in brining these concerns to the attention of Conservation Ontario resulting
in proposed amendments to the Clean Water Act being introduced to the legislature.
These proposed amendments however were not incorporated into the legislation.

In 2007, Tay Valley Township, MVC and Conservation Ontario submitted comments
to the Ministry of Northern Development and Mines regarding the provincial review
of the Mining Act as identified in item 3 above.

In 2007, the County of Lanark and several municipalities have passed motions of
support for a moratorium on uranium exploration, mining and processing in eastern
Ontario.

MVC has conducted voluntary water well sampling in the exploration area to obtain
background data on current groundwater quality conditions.
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6. SPC Relationship to the proposed Citizens Inquiry into Uranium Mining

The Terms of Reference for the proposed Citizens Inquiry are unclear at the present
time. As this process unfolds it would be advantageous for the SPC to monitor its
progress to review any relevant scientific research, which might pertain to the SPC’s
mandate. In addition, as further information becomes available on both the technical
guidance modules and technical assessments, this may be of interest to the Inquiry
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