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1.0 BACKGROUND

As part of the regional district rezoning process for the expansion of the existing Crystal
Mountain Ski Hill in Westbank, BC, Pheidias Development Management Corporation
requested ENKON Environmental Limited update the original Environmental
Assessment dated June 2001 based on a revised mountain and resort base plan. The
following report compares the changes made from the original mountain/resort Base Plan
in 2001 through the final Master Plan approved in 2003 and further minor modifications
proposed in the resort base/golf area during the current regional district rezoning process.

1.1 June 2001

ENKON’s June 2001 Environmental Assessment report was based on the following
mountain and resort base facilities (Figure 1). The mountain area was to be expanded
from the existing 3 lifts and 20+ ski trails to 12 lifts and associated ski trails that would
encompass the area to the north beyond Mount Last. The expansion to Mount Last (1500
meters elevation) combined with a new lift on Mount Clements on the west side would
provide a vertical drop of approximately 700-750 meters. The vertical drop would not
compete with some other ski hills in the Okanagan but the emphasis at Crystal Mountain
is on family skiing, not extreme or expert skiing.

The base village area was to be expanded to include new residential areas (single-family
chalets and townhome units), golf course, and a resort core area with a small number of
hotel units and retail space to support the base area and mountain facilities. The key for
the expansion would be to develop the four-season recreation component including
winter skiing and snowboarding, golfing, summer events/festivals and a number of other
recreation and tourist venues.

The 2001 Environmental Report identified the environmental resources, concerns and
issues associated with the proposed expansion of Crystal Mountain Ski Hill.
Additionally, it provided conceptual mitigation measures and management plans to
reduce or eliminate potential impacts of the proposed expansion on environmental
resources. Guiding principles for sustainability were also provided including site design,
building design and construction, water management, energy management, and waste
management and recycling.

1.2 August 2003 Approved Master Plan

From 2001-2003, the resort base and ski area Master Plan was modified due to public,
First Nations and government input. One of the most significant changes was the re-
location of the 18-hole golf course to the north and east of the existing Nordic trails
(Figure 2). This change also resulted in an overall increase of 94 bed units (Table 1) and
a shifting of the majority of the bed units to the north. The total skiable terrain also was
reduced by approximately 34 hectares largely as a result of shifting the bed units to the
north.
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Table 1

2006

Comparison of Crystal Mountain Project Plan from 2001, 2003 and

ACCOMODATION

NUMBER OF BED UNITS

TYPE

2001 2003 2006
Hotels 600 600 600
Bed and Breakfast 40 40 50
Condominiums 480 480 480
Townhouses 580 556 556
Single Family Houses 2,130 2,160 2,190
Employee Housing 30 30 30
Total Bed Unit 3,860 3,954 3,994

Other Facilities

18 hole golf course,
daylodge, teahouse,
commercial space,
conference centre,
visitor centre

18 hole golf course,
daylodge, teahouse,
commercial  space,
conference  centre,
visitor centre

18 hole golf course,
daylodge, teahouse,
commercial  space,
conference  centre,
visitor centre

Total Skiable Area
(hectares)

551

517

518

1.3

June 2006 Master Plan

The June 2006 Master Plan (Figure 3) largely reflects the August 2003 approved master
plan with the following minor modifications. The number of bed units increased by 40
units while the skiable terrain remained the same. Changes were made to the streamside
protection and enhancement areas (i.e., setbacks) to reflect the current provincial Riparian
Areas Regulation. Field inspections were also conducted by ENKON in May 2006 to

verify the

location and extent of some watercourses and to determine the

presence/absence of federally and provincially listed wildlife species and potentially

sensitive habitats.
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2.0 RESULTS

2.1 Fisheries Resources

Jack, Law and Trepanier Creeks are important habitat for fish and wildlife. Jack and Law
Creek drain into a larger stream, Trepanier Creek to the south that eventually flows into
Okanagan Lake.

The only fish species documented to be of regional concern to this project were rainbow
trout (Onchyrhyncus mykiss) (FISS mapping) and Kokanee salmon (FISS Database and
Ministry, pers. comm. D. Tesch). The Ministry of Environment in Pentiction indicated
that rainbow trout and Kokanee salmon are present in the watershed along the base of
Powers Creek to Highway 97 where a potential culvert barrier may obstruct/prevent
upstream migration. Further, there exists a natural waterfall barrier to fish movement
approximately 500 meters upstream from this Highway 97 culvert. The lower portion of
Powers Creek is a known spawning area for Kokanee salmon, while the lower portion of
Trepanier Creek is a known spawning area for both Kokanee salmon and rainbow trout.

A report by Wildstone Resources Ltd. (1996) identified rainbow trout and potentially
eastern brook trout as being present in Jack Creek along the mainstem from Trepanier
Creek to the headwaters. Kokanee salmon are likely restricted to upstream migration
from Trepanier Creek due to a natural barrier (waterfall) about one kilometer upstream of
Okanagan Lake. There is no fish presence documented from approximately 1000 meters
elevation to the headwaters of the east arm of Jack Creek (D. Tesch). Additionally, there
have been no fish identified in two west branches of Jack Creek at elevations 856 m and
960 m elevation. The Ministry of Environment indicated that the headwaters of Law
Creek are very dry and likely would not be able to support fish populations.

In 2001, ENKON recommended that the fisheries leavestrip requirements of the
provincial “Fish Protection Act - Streamside Protection Regulations” should be utilized
(Table 2) to protect fish habitat within the streams flowing through the mountain or base
area development lands. Development of ski runs and lift lines should also minimize the
number of crossings of Jack Creek mainstem and tributaries. Where possible, ski runs
should be developed outside the minimum leavestrip requirements and should run
parallel to Jack Creek mainstem and tributaries where possible. Ski run and lift line
crossings of streams should minimize clearing and top trees where feasible. Ski lift lines
should avoid placing towers within the leavestrip areas.



Results

Table 2

Years 2001 and 2006 Comparison of Streamside Protection and

Enhancement Areas (i.e. Setbacks) Associated with Watercourses within or
Draining from Crystal Mountain Resort

Stream

2001 Leavestrips (meters)

2006 Leavestrips (meters)

Jack Creek mainstem
above 1,000 meters
elevation

Minimum 30 meters from the high
water mark or the top-of-ravine bank
for a non-fish-bearing permanent
stream

Minimum 10 meters from the

high  water mark and
expanded to >30 meters
adjacent to  base area

developments

Jack Creek mainstem
below 1,000 meters
elevation

Minimum 30 meters from the high
water mark or the top-of-ravine bank
for a fish-bearing stream

Minimum 10 meters from the

high  water mark and
expanded to >30 meters
adjacent to  base area

developments

Jack Creek West
Branch

Minimum 30 meters from the high
water mark or the top-of-ravine bank
for a non-fish-bearing permanent
stream

Minimum 10 meters from the
high water mark adjacent to
the driving range and
expanded to 72 meters
adjacent to the south side of
the parking lot

Jack Creek Tributaries

Minimum 15 meters from the high
water mark or the top-of-ravine bank
for a non-fish-bearing  non-
permanent stream

Minimum 10-15 meters from
the high water mark and
expanded to 68 meters
adjacent to golf hole #17 and
87 meters adjacent to the east
side of the parking lot

Jack Creek Wetland

Minimum 30 meters from the top of
bank

Minimum 30 meters from the
high water mark and
expanded to 89 meters on the
north side of the wetland

Powers Creek
Mainstem

Minimum 30 meters from the high
water mark or the top-of-ravine bank
for a fish-bearing stream or non-fish-
bearing permanent stream

Not assessed. Setbacks

remain the same.
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Stream 2001 Leavestrips (meters) 2006 Leavestrips (meters)
Powers Creek Minimum 30 meters from the high | Not  assessed.  Setbacks
Tributaries water mark or the top-of-ravine bank | remain the same.

for a fish-bearing stream or non-fish-

bearing permanent stream.

Minimum 15 meters from the high
water mark or the top-of-ravine bank
for a non-fish-bearing  non-
permanent stream

Law Creek Mainstem | Minimum 30 meters from the high | Not assessed. Setbacks
water mark or the top-of-ravine bank | remain the same.

for a fish-bearing stream or non-fish-
bearing permanent

On March 31 2005/2006 the new provincial Riparian Areas Regulation (RAR) replaced
the Streamside Protection Regulation (SPR) with an ability to conduct detailed
assessments of watercourses to determine setback widths on a case-by-case basis. During
May 2006, ENKON conducted detailed assessments on the main watercourses within the
resort base lands to re-evaluate setback widths and adjust the development plan where
necessary (Table 1).

Overall, the setbacks were initially reduced from the original 15-30 meters to 10-30
meters adjacent to Jack Creek and tributaries. However, after environmental review of
the 2006 Base Area Development Plan, setbacks were expanded in a number of locations
beyond the requirements of either regulation (SPR or RAR) to provide additional
protection for wildlife (Figure 4). For example, while both regulations required a 30
meter setback adjacent to Jack Creek wetland, it was possible to provide a 30-89 meter
setback. Similarly, the setbacks applied to the unnamed tributary adjacent to Golf Hole
#17 were expanded to a maximum of 68 meters to protect habitat for the provincially
blue-listed red-legged frog.

All fish habitat mitigation measures proposed in the June 2001 Environmental Report
(Section 3.1.4) prepared by ENKON are still applicable including:

1. Development of ski runs and lift lines should minimize the number of crossings of
Jack Creek mainstem and tributaries. Ski runs should be developed outside the
minimum leavestrip requirements and should run parallel to Jack Creek mainstem and
tributaries where possible. Ski run and lift line stream crossings should be conducted
to minimize clearing and top trees where feasible. Ski lift line construction plans
should avoid placing towers within the leavestrip areas.

2. All instream work should be done under summer low flow conditions during the
“fisheries window.”
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3. Stream crossings should avoid critical fish habitat within the base area lands and
should adhere to the following guidelines to protect non-fish-bearing streams:

a)

b)

d)

f)

Access roads and utility corridors within the base area lands should be designed
for the same locations as existing crossings to eliminate any additional stream
crossings;

No infilling or stormwater detention/retention should be proposed in Webber
Lake and the wetland near the existing base area;

Where necessary, stream crossing structures should be considered in the following
order of priority:

e Bridges (preferred clear span)

e Open bottom culverts

e Box culverts

e Pipe arch culverts

e Stacked culverts

e Round culverts

Culverts should be designed as per the recommendations of the federal/provincial
“Land Development Guidelines for the Protection of Aquatic Habitat” (1992)
with the following criteria:

e Diameters of all culverts will be >0.45 meters

e Average water velocities and slopes will not exceed:

e 1.2 meters per second and <1.0% for culverts <24 meters in length
(unless baffled)

e 0.9 meters per second and 0.5% for culverts >24 meters in length
(unless baffled)

e Depth of water will not be <0.23 meters

e Culverts >61 meters will generally not be considered

e All culverts will be designed to the 1:100 year flood

e All culvert bottoms will be 0.31 meters below the grade line of the natural
stream bed

e All culverts will be designed with outlet pools and tail water controls

Stream crossings should be constructed perpendicular to the flow of water in all
cases.

Stream crossings for ski trails should be avoided, but if necessary they should
follow the same requirements for road crossings outlined in the Forest Practices
Code.

10
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4.

In order to limit the post-development storm/snowmelt off-site runoff rate to the pre-
development runoff rate, and to maintain, as closely as possible, the natural pre-
development flow pattern and water quality in the receiving watercourse, the
following protection measures should be used:

a) If retention or protection of in-stream habitat or adjacent riparian habitat is not
feasible, rehabilitation and bank stabilization of streambanks impacted by the
proposed development should be implemented.

b) Clearing of forest for the development of ski runs should be performed to manage
forest harvesting so that spatial distribution of cutblocks (i.e., aspect and
elevation) and harvesting techniques maintain the existing timing and magnitude
of streamflows.

11
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3.0 WILDLIFE RESOURCES

The Crystal Mountain project falls within the Interior Douglas-fir Very Dry Hot and
Montane Spruce Dry Mild Biogeoclimatic Subzones which are characterized by closed-
canopy Douglas-fir forests on cooler sites and in riparian areas. Lodgepole pine and
Subalpine fir are common at higher elevations. The prominent red stems of red-osier
dogwood stand out along streambanks. Dry sites such as upper, south-facing slopes and
ridges are where ponderosa pines form open, park-like forests. Wetlands are found in
depressions and around open water. Cattails, sedges, and bulrushes surrounded by
shrubby willows and birches surround marshes. There are 123 species of plants that are
provincially red and blue-listed in these biogeoclimatic zones (Appendix A), however,
none have been detected to date in the study site.

The study area is located within the Okanagan Shuswap Forest District which is
associated with 14 provincially red- and blue-listed wildlife species including red-legged
frog (Rana aurora), peregrine falcon (Falco peregrinus anatum), western screech-owl
(Megascops kennicottii macfarlanei), Lewis's woodpecker (Melanerpes lewis), wolverine
(Gulo gulo luscus), fisher (Martes pennanti), bighorn sheep (Ovis canadensis) and
grizzly bear (Ursus arctos) (Appendix B). Western toads, which may be present in the
study site, are a federal species of concern (Appendix C).

Blue-listed red-legged frogs were detected at 5 locations within the un-named tributary
on the north side of Jack Creek wetland in May 2006 (Photograph 1). This species
requires slow moving creeks or ponds in which to breed but for most of its life-history it
inhabits moist forest habitat, often quite far from bodies of water. If the forest floor is
dry, red-legged frogs tend to stay within riparian areas and close to the creek edges. The
BC Wildlife Act protects red-legged frogs from disturbance or harm.  The
federal/provincial Identified Wildlife Management Strategy requests a 30 meter non-
disturbance buffer on creeks where red-legged frogs have been documented. This
strategy along with the provincial Best Management Practices for Development in Urban
and Rural Areas provide the following guidelines for protection of amphibian habitat:

e Maintain buffers of undisturbed native vegetation around and adjacent to key
amphibian habitats and discourage human and livestock access to these areas;

e Prevent road mortality and mortality due to construction activities during the
breeding season (March—-August);

e Provide suitable landscape linkages to allow movements of animals between
important seasonal habitats; riparian management areas, parks, and
greenways;

e Maintain as closely as possible the natural hydrological regime of wetlands;

e Maintain the structural integrity of emergent vegetation to provide egg-laying
sites and rearing habitat for developing tadpoles;

12



Wildlife Resources

e Maintain forest or vegetation cover adjacent to breeding sites to provide
suitable microclimatic conditions for emerging juveniles and foraging adults;

e Maintain important habitat features including natural levels of coarse woody
debris, a deciduous component to stands where appropriate, and understory
vegetation surrounding wetlands;

e Protect shallow water areas and their vegetation from trampling by livestock
and other disturbance; these areas serve as breeding habitat and cover for
many amphibians;

e Control the spread of non-native animals and plants; introduced bullfrogs and
fish compete with and prey on native amphibians; weedy exotic plants can
overtake native vegetation and choke wetlands; and

e Do not use pesticides.

Based on the 2006 Crystal Mountain project plan, minimum setbacks for protection of
red-legged frog have been generally achieved.

Photograph 1 Red-legged Frog in un-named tributary of Jack Creek

Jack Creek Wetland is located in the southeast portion of the study area and feeds into
Jack Creek. The wetland is well established and contains aquatic plants typical of long-
term wetlands (Photograph 2). Abundant bird, amphibian and large mammal sign around
and within the wetland showed evidence of a high diversity of use and implied the
wetland is an important environmental element in the local landscape. The wetland
provides a dynamic system of breeding and foraging sites for a range of taxa from moose,
bears, deer, coyotes, toads, frogs and a host of bird and insect species. It is very
important to the long-term health of Jack Creek Wetland to restrict the trampling of
shoreline, emergent vegetation by cattle using the ski hill as summer grazing stock.

13
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Photograph 2 Jack Creek Wetland

Both Jack Creek and Jack Creek Wetland have high suitability for several species of
amphibians including red-legged frog and western toad. Western toad tadpoles were
observed on the west side of Jack Creek Wetland in May 2006. Guidelines for the
protection of western toad habitat are similar to those presented above for red-legged
frogs. Based on the 2006 Crystal Mountain project plan, minimum setbacks for
protection of western toad have been exceeded.

In general, although clearing of forests for development of ski runs/lifts is anticipated to
enhance wildlife species diversity by changing the composition to those that utilize early
seral habitats, it will also have potential negative consequences for those wildlife species
that depend primarily on mature and old-growth forest stands, and/or require forest-
interior conditions. However, many species (e.g. black bear, moose, elk, mule deer,
rubber boa, and various raptor and songbird species) that use interior forests do forage to
some extent in openings and edges adjacent to forest stands. Although it is not possible
to analyze both the positive and negative effects of ski trail clearing for each wildlife
species, we believe that potential negative impacts are unlikely to outweigh positive ones,
if habitat for rare listed species is protected.

In 2001, wildlife management plans were developed for birds, mammals and herptiles to
reduce the potential impacts of the proposed development on wildlife populations and
their required habitats. The plans were intended to provide guidance for future planning
and for mitigating construction and operation activities. These plans are still applicable
for the 2006 Crystal Mountain Resort Plan and include the following:

14
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Permanent Habitat Loss

Full mitigation for permanent alienation of habitat is usually not possible. Nevertheless,
some general measures can be taken to mitigate the effects of habitat loss as follows:

Maximize greenways between buildings and roads for use as connectivity
corridors by small wildlife species (this is also desirable for aesthetic reasons);

Carry out forest clearing outside of the breeding season (March 31 - August 1% );

Re-vegetate any disturbed sites not occupied by structures, using native plants if
possible; and

Erect bird boxes for cavity-nesting species.

Habitat Alteration

The negative effects of forest clearing on wildlife habitat for new ski runs or for the
proposed golf facility can be reduced in the following ways:

Carry out forest clearing outside of the breeding season (March 31% to August
315t);

Confine clearing to only the width needed for skiing;
Re-vegetate any sites where clearing or grubbing has resulted in soil disturbance;

Maintain sufficient spacing between ski trails so as to avoid extremely narrow
forest strips which have significantly reduced ecosystem function;

Maintain riparian areas with pre-development seral stage characteristics; and

During the planning stage retain functional connectivity corridors at the habitat,
landscape and regional level. Provide for functional connectivity between
important habitats in close proximity to each other to allow for the dispersal needs
of plants and animals. Where possible, retain a minimum 15 m natural vegetative
cover between and around the fairways to provide wildlife habitat and movement
corridors.

Recreational Disturbances

To reduce environmental disturbance to the natural landscape from recreational use and
to manage potential human-wildlife conflicts, the following guidelines are recommended
to mitigate short and long term impacts:

Erect and maintain appropriate signage to identify accessible and non-accessible
areas, and identify use by motorized and non-motorized access;

Develop seasonal access restrictions for specific areas in consultation with
identified user groups;

Encourage periodic discussions by local residents and interested parties to
redefine strategies to manage and integrate recreational opportunities and uses;

15
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Encourage a stewardship role by organized user groups or clubs in the
management of recreational activities and facilities; and

Ensure the trail corridor/network and the associated recreation opportunities are
maintained or enhanced for continued public use. Implement residential bylaws
requiring control of pets, prevention of weed invasion, noise mitigation, litter
control, and solid waste management. Request adherence to trails and thus reduce
human impact in sensitive habitat.

Construction-related Disturbances

The following practices are recommended to mitigate for disturbance caused by
construction:

For all construction work, take measures to reduce engine noise as much as
possible; and

In the ridge crest area, construction-related noise, blasting, and helicopter flights
should be temporarily suspended when bighorn sheep are within 500 meters of
work sites, and should not be resumed until the animals have left the area (this is
expected to be an infrequent event).

Traffic Collisions with Wildlife

To mitigate disturbance to wildlife and wildlife mortality and reduce the potential for
human injury;

Post appropriate signage to warn motorists of wildlife crossings, seasonal
movements or potential danger areas;

Monitor and document recurring collision sites, if any, so that problem areas can
be identified for specific attention; and

In years of deep snow, berms created by ploughing should be cleared at regular
intervals so that animals can easily escape from roadways.

16
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4.0 ENVIRONMENTALLY SENSITIVE AREAS

Section 4.1.2 of ENKON’s June 2001 Environmental Report identified a number of
ephemeral ponds and wetlands as sensitive habitat within the proposed development area.
ENKON recommended the following guidelines for protection of amphibian habitat:

Establish a minimum 15-meter buffer adjacent to the Jack Creek wetland, Jack Creek
and Wetlands 8-10, 13,14 (Figure 5);

Any construction-related runoff waters should be maintained sediment free if
discharged into the Jack Creek wetland. Water levels within the wetland should be
maintained no higher than the top of emergent vegetation;

Where possible, maintain Wetlands/Meadows 1-7, 11-14 (Figure 5) to retain
microclimatic conditions for foraging adult herptiles;

Rehabilitate temporary access roads;

Any selective tree harvesting should be conducted to promote mature secondary or
old growth forest characteristics such as the retention of large diameter trees,
multilayered canopies, snags and coarse woody debris;

Minimize the risk of windthrow adjacent to wetlands and meadows;

Avoid the use of pesticides. Spot treatments with herbicides may be used in
exceptional circumstances (e.g., noxious weeds) where it can be demonstrated that the
herbicide will not be harmful to the aquatic environment or herptile habitat being
managed,;

Riparian areas adjacent to the Jack Creek wetland should be managed according to
the recommended "Best Management Practices” from the Riparian Management Area
Guidebook;

Prevent the introduction of fish populations as potential predators to the Jack Creek
wetland,;

Restrict livestock access to wetlands;

If possible, retain ephemeral wetlands, and if possible, provide a minimum 15 m wide
naturally vegetated movement corridor between wetlands;

If wetlands cannot be retained, re-construct permanent wetlands (fed by the golf
course irrigation system or stormwater) and associated minimum 15 m buffer within
the expanded study area. To provide functional wildlife habitat, the wetland(s)
should be a minimum size of approximately 0.6 acres (0.25 ha) and measure at least
50 m at one location perpendicular to its longitudinal axis.

17






Environmentally Sensitive Areas

The 2006 Crystal Mountain Project Plan protects the main wetlands and associated
buffers including the Jack Creek Wetland and Wetlands 8-10 (Figure 5).  Although
single family residential lots north of the golf course impact Wetland/Meadows 6, the
remaining seven smaller wetland/meadows are protected. In addition, the expanded
buffers around the majority of wetlands and watercourses within the development areas
should ensure that amphibian habitat is protected.

During the detailed “Master Plan” phase of the project in 2001, the study area was
expanded to the south to include an area of approximately 110 hectares for residential and
golf course development. During mid-August 2001, ENKON conducted additional field
inventories to assess the potential impacts to environmental resources of the expanded
area. ENKON identified two wetlands (#13 and #14 on Figure 5) within the expanded
area and although neither wetland provides habitat for listed species, ENKON
recommended the following:

1. If possible, retain one or both ephemeral wetlands, and a minimum 15m buffer
measured from the high water mark. If possible, provide a minimum 15 m
wide naturally vegetated movement corridor to the Jack Creek wetland; or

2. If the wetlands cannot be retained, re-construct permanent wetlands (fed by
the golf course irrigation system or stormwater) and associated minimum 15
m buffer within the expanded study area. To provide functional wildlife
habitat, the wetland(s) should be a minimum size of approximately 0.6 acres
(0.25 ha) and measure at least 50 m at one location perpendicular to its
logitudinal axis; and

The 2001 Project Plan provides protection for both wetlands #13 and #14 (Figure 5).
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5.0 CONCLUSIONS

The following conclusions from ENKON’s June 2001 Environmental Report are still
applicable based on the revised 2006 Crystal Mountain Resort Plan.

Based on existing baseline resource information on fish and wildlife
habitat, forest resources (including old-growth), terrain information
and surface/groundwater resources, significant environmental
impacts from the siting of mountain and base area facilities have
been avoided to a large degree. However, there will still be impacts
to forest resources and associated wildlife habitat from the
development of ski lifts, ski runs, base area commercial and
residential units, and access roads. Impacts to wildlife from forest
removal will likely result in a species shift from mature forest
dwelling wildlife to wildlife that prefer edge habitat and early seral
stage vegetation. Careful siting and management of wastewater
treatment facilities will be required to avoid impacts to surface and
groundwater users in the base area. It is anticipated that
environmental impacts can be managed through the implementation
of wildlife management plans, stormwater management plans,
erosion and control plans, spill contingency plans, riparian
setbacks, and fertilizer and pesticide plans.

20
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