Memorandum

To: Helen MacPhail, Environmental Assessment
From: David B. Hopper, Protected Areas Branch, DEL
Date: March 6, 2008

Re: Miller Creek Gypsum Mine Extension (Fundy Gypsum)

The Protected Areas Branch is responsible for planning and managing Nova Scotia's
Wilderness Areas, Nature Reserves and Heritage Rivers. Ongoing priorities include:
protected areas management, public involvement, wildemess recreation, education and
research, and private land conservation.

The management of protected areas is a significant responsibility of the Branch and is
supported by planning consistent with protected area objectives and applicable
legislation. Some of the management responsibility is shared with Natural Resources
(DNR) and public organizations. DNR is responsible for enforcement and field Services
and management and land securement agreements are made with various
organizations and nature conservation groups to contribute and support stewardship of
our protected areas.

Far environmental assessments, the foremost concerns are potential direct and indirect
effects to the integrity of protected areas and heritage rivers. In addition, staff's ongoing
work in system planning and land securement throughout Nova Scotia can also be
applied to environmental reviews by identifying the potential loss or perturbance of sites
of ecological significance.

The Protected Areas Branch staff have reviewed Fundy Gypsum's Registration
Document for the Miller Creek Mine Extension. This response includes a co-authored
memo from the Branch's ecologists, who carried out a desk-top ecological analysis with
the same criteria being used on a province-wide basis for the Colin Stewart Forest
Forum. The comments in this memo, along with the co-authored memo, combine to
form the PAB response to the project.

. General Comments
The proposed project is not adjacent to or in the vicinity of an established wilderness

area nature reserve, or heritage river. However, the area consists of a large number of
rare ecosystems (significant ecosites), rare and threatened species. unrepresented
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ecosystems and rare topographic features. In addition. several property owners in the
community have expressed an interest in private land conservation (Letter to Minister
Parent August 12, 2007 from Raymond Parker, Avon Peninsula Watershed
Preservation Society).

The local community refer to the land in the centre of the peninsula as the "commaons
watershed", conveying a sense of collective interest in the environmental integrity of the
area, which also serves as the primary source of water for their wells and farms.

Extracting the heart of the Avon Peninsula over the next 50 years will sacnfice
significant ecological values of the area despite eventual reclamation efforts.
Conclusions drawn from an ecological analysis by PAB staff indicate the area would
have one of the highest scores in desirability for protection of any area so far identified
through the Colin Stewart Forest Forum process. The proposed scale of the project will
result in the loss of species at risk, destruction of karst ecosystems and associated
species, which are effects that cannot be mitigated. Consideration should be given to
reducing the scale of the project as a mitigating option that will enable a larger portion
of undisturbed area to support vital ecological and hydrological functions and possible
dedicated to conservation. In addition, it is not clear what the cumulative effects will be
on ecosystem integrity and function over the life span of the project.

St )

i
Figure 1: Spot Satellite Imagery (2006) of project area Image shows adjacent Miller
Creek Quarry {pink) to the gast of project area. Cleared areas, fields and agricultural areas
are in light green and forested areas are dark green. Project area boundary (generalized) 15
superimposed to show approximate location and extent of land disturbance by quarrying

and spoil piles
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. Species at Risk

The proposed project will destroy a large number of rare ecosystems (significant
ecosites), rare and threatened species, and unrepresented ecosystems and rare
topographic features. The area’s biodiversity and ecosystems are essentially unigque,
and irreplaceable. This includes: rare ecosystems, including 5 shallow ponds and vernal
pools and 7 calcareous wetlands, and rare species, including 1 endangered vascular
plant. 6 red or yellow-listed vascular plants, 1 red listed lichen and 4 lichen species
never before recorded in the province (see MacKinnon and Cameron memo attached)

Although the report covers cave dwellers such as bats there is little to no mention of
investigations into other cave-related species, such as troglobites and troglophiles.
These species are highly susceptible to even minor disturbances in their environment.

A welcome change to mining proposals in Nova Scotia is the proponent's consideration
for nature conservation. Unfortunately, the proposed area al 40 ha is much too small to
properly sustain vital habitat for rare species and ecosites In addition there is no
information about how the ecological integrity of the conservation area will be
maintained considering the predicted changes to hydrology and that it is located
downstream/down gradient from the open pit and waste piles.

Loss of karst topography and ecosystems

Karst environments occur in various parts of Nova Scotia, although few have been
protected from disturbance or development. Karst ecosystems often support a rich
variety of unusual and often fragile plant and animal species, both on the surface and
underground. Forested karst systems are typically more productive than similar forest
sites on non-karst terrain. The increased productivity is largely attributed to the
well-drained soils and nutrient cycling associated with karst, This profile is well
supported on the Avon Peninsula, judging from the type and span of species
inventoried by the proponent.

Another important aspect of karst systems is that the hydrology is complex and can
move large quantities of water over great distances in a relatively short period of time.
The rapid movement and limited ability of subsurface streams to cleanse and filter
means that introduced contaminants and sediments have the potential to seriously
impact sensitive karst environments, ecosystems and human water supplies.

The project area is consists of a unique ecosystem type in Nova Scotia and there 15
potential to permanently alter these ecosystems. Surficial mining 1n karst areas provoke
environmental risks and effects that are usually not encountered in non-karst areas. "In
karst environments, mining can alter sensitive parts of the natural system at or near the
site. thus creating cascading environmental impacts” (Langer and Kolm. 2001},
Cascading impacts. initiated by extraction for example. can alter the natural system and
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produce a series of impacts and responses in other parts of the system. The report
admits that mining out the recharge areas to the Avon Peninsula's drainage system will
affect the water table. A consequence of this could be significant changes to ground
and surface drainage systems which affect the vitality of remaining ecosystems.
Hydrological change could also remove the support of rock that overlies water-filled
caverns or other solution features, which might result in land collapse. Cascading
impacts could affect areas well beyond the limits of the operation and may manifest
themselves some time after mining activities have begun and continue well after mining
has ceased.

The unique hydrological characteristics of this area help to shape and create the
important ecosystems that support biodiversity and rarities. The complex hydrological
system underlying the project should be well understood to mitigate effects to water
quality and supply in surrounding properties and ecosystems. This should include
knowledge of the underground drainage patterns, flow paths and aquifer characteristics
to help in avoiding aquifer pollution. In our opinion the report does not provide an
adequate description of the ecological and hydrological risks of mining in karst terrain.

v Reclamation

Quarrying changes landscapes, ecosystems and land use. Properly reclaimed land with
carefully designed landscaping requires a plan that responds to a site's physiography,
ecology, function, aesthetics, and public perception. Reclamation planning should
incorporate the principles outlined in Appendix 1 for surface mine reclamation.
Reclamation planning should also ensure that concepts. design ideas and necessary
physical and technical provisions for future landscapes are prepared before mining
begins and built into the mining plan.

As the proponent is proposing to begin a new mining venture a reasonable expectation
in terms of land stewardship is for the company to completely reclaim its older
operations. Although the EARD claims the company has completed some reclamation
projects on their other properties. and thousands trees have been planted, a quick
inspection of current air photography shows significant areas that have not been
reclaimed. In fact the quarry footprints are so conspicuous they are easily seen in
satellite imagery. Reclamation of the other properties should be a priority for the
company before moving to new ground

It is understood that despite the best reclamation efforts proposed for this project and
for the older properties, it is highly unlikely that sequential landscapes will reflect any of
the original karst environment. Nevertheless, standard mine site reclamation
procedures on old and new sites can be augmented by more innovative, habitat-
oriented. reclamation solutions. For example, a landform replication process could be
applied whereby carefully designed restoration blasting can create talus slopes,
buttresses, and headwalls to support habitat more suited to karst fauna and flora
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