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Disclaimer

The opinions and presentation of facts contained within this document are those of the author,
and are not necessarily held by the financial supporters of this document: Shell Canada Limited,
the Canadian Parks and Wilderness Society, and World Wildlife Fund Canada. The funders are
not responsible for any errors in fact or presentations in this document. The results and
recommendations presented in this report do not necessarily represent the official positions of
WWE-Canada’s Conservation Science and Solutions Fund sponsors or funding agencies.

A Synopsis of Science for the Castle Carbondale Region

For the past several decades the Castle Carbondale Region in Southwest Alberta has been the
subject of contentious debate between various interests. Regional, provincial and national
organizations have argued for the legal protection of the Castle Carbondale Region. At the same
time, disposition holders in the region have sought to develop the area’s natural resources in
accordance with the regulations set forth by the Government of Alberta. These differing
approaches to the Castle’s future have led to public conflict, regulatory hearings and litigation.
During this time there have been a number of scientific studies respecting various aspects of the
local ecosystem, and its importance to the larger Rocky Mountain ecoregion. However, as the
Alberta government's own independent tribunals (AEUB and NRCB) have noted, activities that
are potentially injurious to the ecological integrity and function of the Castle have continued or
intensified. While there is a general consent by industry, government and other users of the
Castle that the increasing levels of human activities in this region negatively impact the
ecosystem to some degree, there is little understanding of the actual cumulative impacts. Until
now, the existing information has not been compiled into a single document, nor has a general
analysis been conducted, drawing on the specific studies.

The Canadian Parks and Wilderness Society (CPAWS) in partnership with Shell Canada
Limited, therefore initiated a thorough review of the ecological significance of the area in the
form of a synopsis of the existing science and knowledge. This synopsis provides a qualitative
assessment of the unique qualities of the Castle, while addressing the Castle Carbondale Region
within the context of the Crown of the Continent Region. The synopsis also offers topics
requiring more study.

Proceeding with this synopsis has been a great challenge for its various writers, Shell Canada
Limted and the Canadian Parks and Wilderness Society. For the writers, the volume of
information to review and analyze was very large despite specific data gaps. We thank Martin
Jalkotzy and his team of writers for their persistence and effort with this challenging and
ambitious project. We would also like to thank Barry Worbets of the Canada West Foundation
for his peer review of the document, and for the review of the section on Grizzly Bears we thank
Dr. Stephen Herrero, Professor of Environmental Science (Emeritus), University of Calgary.
CPAWS gratefully acknowledges the support of World Wildlife Fund Canada and N.M. Davis
Corporation. For Shell and CPAWS, working across the divide between large corporations and
ENGO’s has presented challenges, and has required both good faith and acts of good will. While
Arc Wildlife Services Ltd.
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both parties continue to hold quite different views of the how a healthy Castle ecosystem can be
achieved, both are in agreement that a greater understanding of its ecosystem resources and
processes can only enhance the future of the Castle Carbondale Region for the benefit of all
Albertans. To that end both Shell Canada and CPAWS are proud to share this study.

This synopsis is intended to serve as a reference not only for CPAWS and Shell Canada, but also
for other parties concerned with the area’s future, including recreationists, other disposition
holders, the general public, as well as decision makers charged with administration of the Castle
Carbondale Region.

Dedication

Shell and CPAWS present this document in remembrance of the late lan Ross. His admirable
spirit and achievements in research biology leave a considerable legacy that continues to inspire
us and aid our understanding of wildlife.

Roger Creasey Joe Obad
Ecosystem Management Conservation Director
Shell Canada Limited Southwest Alberta

Canadian Parks and Wilderness Society
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Note and Acknowledgements by the Author

Note: The following document refers to the Castle River watershed and the Carbondale River
watershed so I have chosen the term “Castle Carbondale” to describe this region of southwest
Alberta. Different names have evolved to refer to this area variously as “The Castle,” “The
Castle Crown Region,” The Castle Wilderness.” Generally this document uses the term Castle
Carbondale except in some instances where The Castle or The Castle Region may appear. Where
not specifically referring to the Castle River watershed in particular The Castle or The Castle
Region refer to the entire area which is described later in the document.

My gratitude is due to those who supplied the cover photos:

Cut Logs — Murray Anderson, Castle Crown Wilderness Coalition

Well with Mountain Background — Castle Crown Wilderness Coalition
Grizzly bear - LuRay Parker, USFWS

Quads on gravel road - Castle Crown Wilderness Coalition

Cutline — Martin Jalkotzy, Arc Wildlife Services

Snowmobile — unknown

Mossy Creek— Murray Anderson, Castle Crown Wilderness Coalition
Long-toed Salamander — Castle Crown Wilderness Coalition

9. Rough fescue foothills — R.E. Rosiere, Tarleton State University

10. Carbondale River with Fall Colours — Castle Crown Wilderness Coalition
11. Bull Trout — Vic Bergman, Castle Crown Wilderness Coalition

12. Gravel Road in Front Range Canyon — Castle Crown Wilderness Coalition
13. Elk Herd on Snowy Ridge —Ian Ross, Arc Wildlife Services
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The following document could not be possible without a host of assistance from several
individuals and organizations. I would like to thank Shell Canada, the Canadian Parks and
Wilderness Society, and World Wildlife Fund-Canada for their belief in this project, as well as
their support and encouragement. Particular acknowledgement should go to Roger Creasey, Joe
Obad and Dave Poulton. My thanks also extend to the writers who contributed individual
chapters: Clayton Apps, Beth Cornish and Kerry Brewin. I thank Barry Worbets of the Canada
West Foundation for his peer review of the document and Dr. Stephen Herrero of the University
of Calgary for reviewing the section on Grizzly Bears. I have done my best to incorporate their
excellent feedback, but any shortcomings readers may find are strictly those of the author.
Thanks are due to the Miistakis Institute for the Rockies for various materials, but particularly
for timely map work from Tracy Lee down the homestretch. I am also thankful to all those who
provided insight into the Castle Carbondale region through countless conversations that took
place over the course of this project. Finally, I would like to thank Marilyn for her enduring
support through a very difficult time in my life.

| Martin Jalkotzy
B2 Arc Wildlife Services
! January 2005
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EXECUTIVE SUMMARY

Alberta’s Castle Carbondale watershed is situated along the eastern slopes of the Rocky Mountains
between the Crowsnest Pass and Waterton Lakes National Park (Figure A). It is within the Bow Crow
Forest Reserve, and is designated as the Castle Special Management Area by the provincial government.
The area provides vital wildlife habitat and wildlife corridors linking Waterton Lakes National Park and
other significant wildlands in Alberta, British Columbia and the United States.

The cumulative effects of human activities in the Castle Carbondale have been and continue to be a
concern for nearby residents, numerous public interest groups, regulatory agencies, and industry.

Because of the variety of interests and land-uses in the area, all recognize the importance of using existing
science and knowledge about the area to guide land and water management decisions in the area. With
this in mind, Shell Canada, World Wildlife Fund and the Canadian Parks and Wilderness Society
undertook a synopsis of the existing literature of the ecological resources in the Castle River area that
would provide a qualitative assessment of the natural resources in the Castle River sub-basin. This report
attempts to provide an up-to-date comprehensive review of the status of various elements of the Castle
Carbondale ecosystem: plant communities, fish, and selected wildlife species including 3 amphibians, 6
carnivores and 4 ungulates.

The Castle Carbondale is a botanical hotspot, an area with exceptional botanical diversity. Because of the
richness of the plant life, the area is of outstanding scientific interest. Within the Castle Carbondale,
geographically a small proportion of the province, an estimated 824 vascular plant species occur (Gibbard
and Sheppard 1992), or over half of the Alberta flora. The Front Range Canyons, such as South Drywood
Creek valley, represent a windswept mountain environment that is unique in Canada, where plant
communities characteristic of foothills grassland, montane, subalpine and alpine regions can all be found
within a altitudinal change of less than 300 m. These diverse grassland and forest ecotones, and the
windy Subalpine and Alpine areas, support an unusual number of rare plants including several globally
rare species. The Castle Carbondale along with the Whaleback / Porcupine Hills area represent the
greatest extent of Montane landscapes in the province. Montane sections of the Castle Carbondale that
are relatively intact are represented by Byron Hill/ Maverick Hill/ Carbondale Hill area, and areas located
west of the settlement of Beaver Mines.

Many early fishery reports, including Miller and Paetz (1953), discussed the Castle River as providing
one of the best fisheries in southern Alberta, second only to the Oldman River. Several of the major
tributaries in the Castle River system have been described as some of the best cutthroat trout fishing in
Alberta. Boag and McCart (1993) and Fernet (1993) state that the West Castle River cutthroat fishery is
provincially and internationally important. Table A summarizes the provincial status, population
estimates and distributions, and conservations concerns of selected fish species in the Castle Carbondale.
Recent surveys indicate that there are low adult numbers of all 3 species present in the Castle Carbondale.
Because adult populations appear low, impacts that jeopardize the remaining adult population are of
concern. Angling overharvest, and the cumulative effects of detrimental human activities including
sedimentation and competition with introduced non-native salmonids are the principle conservation
concerns for the 3 species. The Oldman River Dam blocked mountain whitefish and bull trout migration
in the Castle Carbondale. Although the filling of the Oldman River reservoir inundated 12.2 km of
habitat in the lower Castle River, effective long-term mitigation or compensation for the degradation of
aquatic habitats has not been completed to date. For example, although road restoration has been
proposed by several researchers (e.g., Sheppard et al. 2002; Sawyer and Mayhood 1998; Fitch 1980e,
1980g), information is lacking to confirm whether much road restoration work has been undertaken. One
of earliest recommendations to restore roads was made by Alberta Fish and Wildlife Division (Fitch
1980e). A logging road that paralleled much of Lost Creek and was having severe detrimental impacts on
the stream habitat was targetted. However, it does not appear the problems identified twenty years earlier
were addressed as Fisher (2001) discussed on-going problems being caused by a similar road that
paralleled Lost Creek.

Arc Wildlife Services Ltd.
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Figure A. The Castle Carbondale Study Area in south-western Alberta. Miistakis Institute for the
Rockies 2005
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Table A. Wildlife and fish species summaries in the Castle Carbondale study area.

Species Status' Population Conservation Concerns
Estimate and
Distribution’
Bull trout Sensitive Unknown, low adult Stocks are at severe risk if something were to happen to the adult
numbers population or their spawning grounds (e.g., angling mortality,
sedimentation); competition and hybridization with non-native brook
trout, blockage of migration route by ORD, generally habitat degradation
as a result of cumulative human activities

Cutthroat Undetermined | Unknown, low adult Fragility of adult populations to anglers when they concentrate in pools

trout numbers that are easily accessible by anglers; high quality overwintering habitat
often limited; populations sensitive to habitat degradation impacting
critical overwintering areas; competition and hybridization with non-
native Oncorhynchus stocks, generally habitat degradation as a result of
cumulative human activities

Mountain Secure Unknown, low adult Susceptible to angler harvest in limited overwintering areas, blockage of

whitefish numbers migration route by ORD, habitat degradation as a result of cumulative
human activities

Long-toed Sensitive Unknown, 15 Limited provincial distribution or life history characteristics that could

salamander locations identified to | make them vulnerable to anthropomorphic alterations, negative effects of

date non-native fish introductions have been associated with declines in
amphibian populations

Western toad | Sensitive Unknown Population trends in Alberta are unknown, the species has suffered
population declines and population extirpations elsewhere in it’s range,
sensitive to introduced exotic predators and competitors, disease,
pollution and pesticides

Spotted frog Sensitive Unknown, but likely Habitat loss and alteration due to development in the Westcastle area,

discontinuous and threats from road construction, and recreational development, wetland
low densities drainage, livestock grazing, and large-scale logging practices are of
particular concern.

Wolf Secure Unknown Mortality and habitat alienation as a result of high road densities and
associated human access, depredation problems in agricultural fringe
lands, regional habitat fragmentation as a result of human development
along the Highway 3 corridor all threaten the long term viability of
wolves in southwestern Alberta

Grizzly bear May be at risk | Unknown Mortality, translocations and habitat alienation as a result of high road
densities and associated human access, depredation in agricultural fringe
lands, regional habitat fragmentation as a result of human development
along the Highway 3 corridor threaten the long term viability of grizzly
bears in southwestern Alberta

Wolverine May be at risk | Unknown, but likely Vulnerable to overharvest, populations probably cannot sustain rates of

concentrated in the human-induced mortality greater than seven to eight percent, a rate lower

western portion at a than that documented in most studies of trapping mortality, habitat

very low density alienation as a result of high road densities and associated human access,
regional habitat fragmentation along the Highway 3 corridor

Canada lynx Sensitive Unknown, but likely Intensive forest management, current and historic population overharvest,

a patchy distribution | range expansion of competing species, and increasing levels of human
at low density access into lynx habitat related to road development

Bobcat Sensitive Unknown but likely Vulnerable to overharvest - increased trapping mortality as a result of

very patchily increasing levels of human access related to road development, intensive

distributed in low
elevation habitats

forest management

! Alberta provincial status
? Distribution is throughout the Castle Carbondale unless stated otherwise.
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Species Status Population Conservation Concerns
Estimate and
Distribution’

Badger Sensitive Unknown, but Range loss as a result of land cultivation, development, and
likely very patchily | alienation, and direct persecution of badgers and their prey
distributed in low (ground squirrels), indirect and direct mortality associated with
elevation grassland | roads, human access and perceived conflicts with grazing interests
habitats

Moose Secure Unknown Direct and indirect mortality and habitat avoidance associated with

increased road densities and associated human access

Elk Secure Minimum count of | Habitat alienation and increased direct and indirect mortality as a
1450 elk in 3 herds | result of the cumulative effects of industrial and recreational
during the 2000 access, habitat loss as a result of agricultural grazing and intensive
winter survey, forest management practices (e.g., fire suppression)
winter along the
eastern edge

Bighorn Secure A minimum count | Stress associated with roads and associated human access onto

sheep of 288 bighorns on | high-elevation winter ranges, forest ingrowth as a result of fire
5 winter ranges in suppression, recurrence of disease outbreaks, loss of connectivity
2002 between sheep ranges as a result of developments in low-elevation

movement corridors
Mule deer | Secure Unknown Habitat alienation and increased direct and indirect mortality as a

result of the cumulative effects of industrial and recreational
access, habitat loss as a result of agricultural grazing and intensive
forest management practices (e.g., fire suppression)

Table A summarizes the provincial status, population estimates and distributions, and conservations
concerns of selected wildlife species in the Castle Carbondale. The provincial status of bighorn sheep,
moose, elk, and mule deer populations is “secure”. All four species continue to occupy their traditional
range in the Castle Carbondale. In winter 2000, elk estimates for the 3 winter ranges east of the Castle
Carbondale and Waterton Lakes National Park totaled 1,450. Calves and bulls per 100 cows ranged from
15-38 and 7-34 during the 2000 survey, respectively. Two hundred and eighty-eight bighorns were
surveyed on 5 winter ranges in the Castle Carbondale in 2002. Although lamb production has been
recovering from lows associated with the die-off in 1982/83, they remain lower than desirable. In the
large Yarrow Creek-Prairie Bluff and Table-Castle Mountain winter ranges, lamb production has
averaged 37 lambs per 100 ewes with only one year’s survey (1997) recording over 40 lambs per 100
ewes. According to Alberta’s bighorn sheep management plan, ratios consistently below 40 lambs per
100 ewes may jeopardize herd stability or growth. Moose and mule deer populations are not known. All
4 ungulate species are sought after trophies for naturalists, photographers, and hunters alike.

One of the 6 species of carnivores examined in this review, the wolf, is considered secure from a
provincial perspective. Bobcat, lynx, and badger are “sensitive” species, while the grizzly bear and the
wolverine are classed as “may be at risk”. All six species have been documented in suitable habitat in the
Castle Carbondale, although more detailed distribution patterns within the Castle Carbondale are not
known for any species. Population numbers and trends for all 6 six species are not known definitively
either. Portions of the Castle Carbondale and Waterton Lakes National Park, in addition to the Flathead
Valley represent the best grizzly bear habitat within the transboundary region. However, recent mortality
data would indicate that the Castle Carbondale continues to be a mortality sink for grizzlies.

The Castle Carbondale is a unique but integral part of the Crown of the Continent Ecosystem. It is unique
because it is a narrow strip of forested land between the Continental Divide and the prairies. Although
drier than the Flathead Valley over the Continental Divide to the west, the Castle has the highest recorded
annual precipitation and winter snowfall along the Eastern Slopes and as such is recognized as an

3 Distribution is throughout the Castle Carbondale unless stated otherwise.
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important water producing area. Within this small ecological transition zone area there is an elevation
change of 1535 m. Strong prevailing southwest and westerly winds blow throughout the year. As a result
of this heterogeneity, the Castle Carbondale is second only to Waterton Lakes National Park in plant
biodiversity in the province. An estimated 824 vascular plant species or over half of the Alberta flora
occur in the area. In Alberta, few natural montane landscapes of any substantial size remain and the
Castle Carbondale includes some of the largest intact pieces in the province. Although unique, the Castle
Carbondale is also an integral part of the Crown of the Continent because it is the eastern portion of the
relatively undeveloped corridor that allows wide-ranging carnivores and their prey to disperse north and
south on either side of the Continental Divide. As an important link in the Rocky Mountain Cordillera in
western North America, it is considered threatened source habitat for grizzly bears, wolves, and
wolverines. Both its uniqueness and its importance to Crown of the Continent make the Castle
Carbondale a nationally significant wildland.

The Castle Carbondale has changed over the last 150 years. Originally, First Nations people used the
land. Waterton Park, a 35 km? parcel of land around Waterton Lakes, was designated a Dominion Park in
1911. In 1914, Waterton Park was enlarged to include most of the Castle Carbondale within its
boundaries. The Park was reduced in size in 1921 to 570 km® with the Castle Carbondale removed.
Following the adoption of Alberta’s Eastern Slopes Policy in 1977, the Castle River Subregional
Integrated Resource Plan was formulated by the Alberta government to provide a practical guide for the
allocation, use and coordinated management of natural resources in the region. Although watershed
protection was and is still considered the highest resource management objective, there are also many
other competing uses (e.g., recreation, tourism, livestock grazing, forestry, and oil and gas exploration).
Balancing economic development in the sub-basin with resource protection has been a daunting task,
particularly in recent years. Alberta Sustainable Resource Development has stated their aim is to continue
to work with the public to ensure that “the Castle area is managed in a sustainable manner that conserves
the area's natural resources while providing appropriate opportunities for a range of acceptable uses for
the people of Alberta”. The challenge, as the government sees it, is to “balance current uses of the area
with the preservation of opportunities for human use in the future while maintaining a healthy ecosystem”
(Sustainable Resource Development 2003, emphasis added).

Roads and access are the primary human-caused disturbance in the Castle Carbondale. The area probably
saw its first roads prior to 1900. Originally built for oil and gas exploration and timber harvest, these old
abandoned roads continue to be used for motorized access into the backcountry. Reported densities of
linear disturbance features vary widely depending on exactly which features and the boundaries of the
area that are included in the calculations. However, access densities in many of the drainages exceed
thresholds thought to affect sensitive species like bull trout, grizzly bears, elk, and wolves. Bull trout
strongholds are found in areas with road densities less than 0.25 km/km®, but they were absent in areas
within the study area where road densities exceeded 1.05 km/km®. Lyon (1983) calculated that elk habitat
effectiveness could be expected to decline by at least 25% with a road density of 0.62 km/km” and by at
least 50% at 1.24 km/km”. Wolves are likely affected in drainages where the density of roads exceeds
0.58 km/km? (Thiel 1985, Jensen et al. 1986, Fuller 1989). Stewart et al. (2000) reported a road density in
the Castle Carbondale of 0.912 km/km®. Axys (1999) determined total road densities in 10 drainages in a
regional study area that included the Castle Carbondale. More than half of the drainages supported road
densities of >0.625 km/ km”. Although many access routes were closed as a result of the Castle Access
Management Plan, 24 of 26 valleys remain open to some form of motorized access. These roads are
concentrated in valley bottom habitats, frequently in or adjacent to riparian zones. In addition, many
trails officially closed as a result of the access management plan continue to be used by motorized
recreationists. The responsible government agency, Alberta Sustainable Resource Development, has
conducted little to no enforcement of provisions in the access management plan, but have signified an
intend to review the plan in 2005.

Apart from the effects of access, logging and domestic grazing are 2 long-standing human activities in the
Castle Carbondale that have significant impacts on the ecosystem. Historically, the forests of the Castle
Carbondale were likely comprised of about one third old growth. As a result of logging, old growth
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forest has been substantially reduced. By 2000, forests older than 150 years covered 8.9% of Castle
Carbondale based on Alberta Vegetation Inventory data. In contrast, currant estimates of old growth in
the Flathead National Forest in Montana are 25% (Dahlgren 1991). Legislation governing harvest rates in
Alberta continues to be based on sustained-yield management. Sustained-yield management means that
the annual rate of cut cannot exceed the annual rate of tree growth after losses as a result of natural causes
such as forest fires have been removed. There is no mention of maintaining biodiversity or forest health.
It also presumes aggressive forest fire suppression and as a result, the loss of any kind of natural fire
regime in the area. Fire suppression efforts were unsuccessful in stopping the Lost Creek Fire in summer
2003. That fire burned 21,000 ha including remaining old growth in the burn area. The Natural
Resources Conservation Board raised concerns over the effects of logging the remaining old growth in the
Castle Carbondale in its report regarding expansion of the West Castle ski area (NRCB 1993) and old
growth in the Castle Carbondale has been reduced since then.

The earliest records of grazing in the area indicate that in the mid 1900’s stocking rates were three times
what they are now. Although current grazing levels would appear to be sustainable, the effects of over
grazing are evident in the Castle Carbondale. Grazing wildlife like elk compete with cattle for a limited
resource, and in years of poor moisture and below-average production, over-grazing results in areas of
common use. Cattle grazing on elk winter range during the growing months can have detrimental effects
on preferred grasses like fescues, ultimately affecting the population viability of these plant species. Low
elevation riparian zones are preferred by cattle and, if herds are not moved, result in disproportionate use
and localized over-grazing. Erosion in these riparian areas has resulted in increased sedimentation and
subsequent effects on resident salmonid populations. Introduced agronomic species as well as weeds are
widespread.

Although the individual effects of different kinds of human use vary, it’s the overall cumulative effects’
of human use in the area that have created conservation concerns for the species examined in this report.
Cumulative impacts may be defined as impacts on the environment that result from the incremental
impact of the action under review when added to past, present and reasonably foreseeable future actions.
Cumulative impacts can result from individually minor, but collectively significant, actions taking place
over a period of time. As outlined above, cumulative impacts as a result of a broad range of human
activities have been and continue to occur in the Castle Carbondale. Over the last 20 years, 2
environmental assessments conducted in the Castle Carbondale have included an examination of the
cumulative effects of development in the region. In 1992, the Alberta Natural Resources Conservation
Board concluded “that the cumulative effects of development and disturbance have led to a deterioration
in the state of the regional ecosystem, both in quantitative and qualitative terms.” Seven years later in
1999, the Alberta Energy and Utilities Board reviewed an application to drill 2 sour gas wells
immediately east of the Castle Carbondale. The project proponents and interveners agreed that there were
significant existing regional, cumulative environmental effects attributable to energy, agricultural,
recreational, and residential development.

Regarding the future of the Castle Carbondale, the Alberta Energy and Utilities Board (2000) stated that
“...the state of the Crown of the Continent Ecosystem is at risk of further deterioration if the level of use
continues to increase. It may be at risk even if the present level of use continues... ... For almost two
decades the EUB has been directly involved in adjudicating conflicts in the Castle Crown region between
the proponents of new energy development and members of the public that believe that the ecological
values of the region are at risk. ...... The evidence provided at this hearing suggests that at least some of
the predicted environmental effects may now be occurring, although clearly not only because of oil and
gas development.”

* Cumulative impacts may be defined as impacts on the environment that result from the incremental impact of the
action under review when added to past, present and reasonably foreseeable future actions (US Council of
Environmental Quality 1978 cited in Ross 1994). Cumulative impacts can result from individually minor, but
collectively significant actions taking place over a period of time.
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More recently, the Municipal District of Pincher Creek expressed concerns over the cumulative effects of
human activities in the Castle Carbondale. In considering the proposal for a new area structure plan for
the West Castle Resort, the Reeve and Councilors of the MD of Pincher Creek were worried about the
incremental ecological damage occurring in the Castle and expressed those concerns to Alberta
Sustainable Resource Development.

Although the Castle Carbondale has been a high profile wildland for decades and much has been learned
about the area’s ecosystems, much still is not known. A comprehensive vegetation classification has not
been completed and nonvascular plants have not been surveyed. The status of most fish and wildlife
resources of the region is not known sufficiently well to establish ecological trends (i.e., populations
numbers and trends, ecosystem processes) (Table 12), and as a result the significance of cumulative
anthropogenic changes to regional populations and ecosystem processes is difficult to determine with
certainty. Although fisheries mitigation programs have been initiated, monitoring their effectiveness has
not been carried out. An assessment of road restoration work that has been completed as well as what still
needs to be done is required. Linear development densities in the Castle Carbondale exceed species-
specific thresholds in neighboring ecosystems. A rigorous assessment of the effectiveness of the Castle
Access Management Plan is required. Alberta Sustainable Resource Development’s intent to review and
update the plan in 2005 presents an opportunity to address many of the challenges faced by the region.

Within the context on integrated resource management, Alberta Sustainable Resource Development
(2003) policy appears to have a strong focus on sustainability and ecosystem health. Sustainability can be
defined as the ability to meet the needs of the present without compromising the ability of future
generations to meet their own needs. By definition, an ecosystem is healthy if it has ecological integrity.
The three major objectives for maintaining ecological integrity are, according to Noss (1995):

1) sustaining key processes within normal ranges of variation,

2) maintaining or restoring viable populations of native species in natural patterns of abundance
and distribution, and

3) encouraging human uses that are compatible with maintenance of ecological integrity.

The concepts of ecological integrity and sustainability are tightly tied. It is evident from this assessment
that ecosystem health and sustainability have been diminished in the Castle Carbondale as a result of the
cumulative effects of human activities.

The Castle River Sub-Regional Integrated Resource Plan (1985) expressed the government’s goal “fo
serve as a positive and practical guide for the allocation, use and coordinated management of a wide
range of natural resources”. While the goal is laudable, opportunities to achieve the goal in the Castle
Carbondale over the last almost 30 years have not been utilized. Specific, legally-binding management
objectives, indicators and thresholds were not employed. Equally important, chances have been missed to
clearly establish the current population status and distribution of the area’s living natural resources in
sufficient detail to assess the significance of the cumulative effects of human activity. As Kennett (2003)
notes, these missed opportunities have done little to resolve resource use conflicts stemming from a
multiple-use approach to resource management. The impression is left that the Castle Carbondale can be
everything to everyone. This assessment confirms what the government’s own agencies have noted. The
Castle River Sub-Regional Integrated Resource Plan (1985) is not equipped to handle the demands that
contemporary land use pressures are currently placing on the Castle Carbondale region. The challenge
remains to recognize cumulative effects while balancing ecological values with recreational use and
resource extraction. Without doing so, the health of Castle Carbondale will continue to fall well short of
Alberta Sustainable Resource Development’s statement that “the Castle area is managed in a sustainable
manner that conserves the area's natural resources while providing appropriate opportunities for a range
of acceptable uses for the people of Alberta” (Alberta SRD 2003).

The Castle Carbondale is rich in what Worbets and Berdahl (2003) refer to as “natural capital”. Natural
capital includes oil and gas and timber used in the production of goods but also includes the living
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ecosystems that form the basis of our quality of life and our economy, (agriculture, energy, forestry,
tourism and recreation). Worbets and Berdahl (2003) make a strong case that we need to sustain and
build Alberta’s natural capital because it is in our long-term interest, both for a strong economy and a
healthy environment. Opportunities to promote sustainable use for the Castle Carbondale are still
available as we enter 2005. In particular specific, legally-binding management objectives, indicators and
thresholds should be established for the Castle Carbondale However, recognition of the scale and scope of
current threats by the appropriate decision makers, industry, recreationists and general public will be
required before sustainable management can be achieved.
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