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CVWMA Connectivity Enhancement
of Duck Lake Nesting Area & Frog Bear Corridor
1) Program Parameters
In July of 2020, staff from Creston Valley Wildlife Management Area (CVWMA) met with the following
representatives; Irene Manley from Ministry of Forests, Lands, Natural Resource Operations and Rural
Development ( FLNRORD), Norman Allard Jr. from Yaqan Nukiy-Lower Kootenay Band (LKB), Juliet Craig and
Marcy Mahr from the Kootenay Conservation Project (KCP), Richard Klafki and Adrian Leslie from the Nature
Conservancy Canada (NCC), Michael Proctor from Trans Border Grizzly Bear Project (TGBP) and Cori Lausen
Wildlife Conservation Society (WCS). They explored an area located at the south end of the Duck Lake
Nesting Area and adjacent to Frog Bear near Creston BC. The ‘Project Area’ is approximately 55-ha corridor
consisting primarily of agricultural land, drainage ditches and flood protection dikes. The project will be
managed by CVWMA. Initial grant funding is through Kootenay Connect, a multi-year project funded by
Environment and Climate Change Canada (ECCC)'s Community Nominated Priority Places for Species at Risk
(CNPP).
The project grant from Kootenay Connect stipulates “Identify defined priority places where there are
opportunities to protect and recover multiple terrestrial species at risk listed under the Species at Risk Act
and their habitat; and implement coordinated, multi-partner conservation actions in these identified priority
places.”
CVWMA objectives are to create a Master Plan that can be implemented in phases; a plan that increases
multi-species habitat connectivity through a matrix of vegetative corridors, open grassland habitat, and
riparian or riparian edge habitat. This may include but not be limited to, modification of slopes, modification
of flow and sinuosity of drainage ditches, potential relocation of existing dikes, controlled riparian or water
access for cattle and improved shade access for cattle outside of riparian areas.
Beargrass Landscape Architecture has been hired to provide documentation, design work, and aid in
coordination of ideas and species requirements between CVWMA, Biologists, Hydrologists, Ecologists,
Engineers, and other stakeholders.

2) Re-establishing Connections, Buffers and Corridors
Develop and implement a prescription to improve wildlife movement from the Kootenay River’s east channel
through to the Purcell Mountain range to the east, including the Nature Conservancy of Canada’s Frog-Bear
property and West Meadows Farm on CVWMA. This corridor would be achieved by creating or enhancing a
matrix of aquatic, wooded, and open/upland habitats using a variety of techniques including planting of
woody vegetation and modification of existing drainage ditches.
Human induced fragmentation occurs, from road networks, urban settlement, agricultural land changes and
manipulations of natural water ways. This fragmentation transforms continuous habitat into habitat patches.
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It creates loss of native habitat, reduced habitat patch sizes, decreased edge habitat and loss of connectivity or
linkages between natural areas and disruption of migration routes. It results in an increase in isolation for
many of our species, a loss of genetic diversity (Proctor et al. 2005), changes in species composition and shifts
in population dynamics. It is a recognizable threat to biodiversity. Although we cannot fully reverse human
induced fragmentation, CVWMA has an opportunity to re-establish natural corridors that will increase
connectivity and biodiversity between the Kootenay River and existing corridors to the Purcell Mountains.
This project will look at creating a matrix of connectivity corridors and patches varying in size to benefit
specifically targeted species at risk including leopard frogs and grizzly bears, but ideally to benefit a much
greater diversity of species. The spatial scale of wildlife linkages is proportionate to the species from small
amphibian corridors to broader, bear or ungulate corridors. However, diversity of plants and animals within
the corridor will increase by utilizing a mix of vertical and horizontal structures and variety of composition and
density of vegetation. Variation in design of the patches and corridors will also increase the diversity of
species.
It is impossible to recreate the existing matrix prior to development, but we can re-establish ecosystem
structure and function, creating a more dynamic, diverse ecosystem.

Beaucher, M-A. 2020

Beaucher, M-A. 2020

Beaucher, M-A. 2020
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3) Terms

(Bentrup, G.2008)

Patches -

Remnant area with different plant and animal communities from surrounding matrix

Patch Size - How much area a breeding pair needs to perpetuate its genetics to the next generation
scale and shape of patches vary with scale and type of species. It provides shelter and concealment,
and food sources, which also varies by function and time, seasonal or daily.
Patch Quality - The quality of the patch also is species dependent, for example, a ruffed grouse
prefers young aspen with sparse undergrowth, which allows for greater visibility of approaching
predators. Density of the aspen stems restrict maneuverability of avian and mammalian predators.
Food Patches - Forage ideally provide a variety of palatable species throughout the season. The quality
of the patch is adversely affected by herbicide/pesticide use, loss of diversity, as we practice more
monoculture agricultural practices and we have minimized buffer strips.
Buffer Strips - These are often un-mowed mixed species strips between fields and along roadsides.
They are ideal habitat for pollinators, and by leaving buffer strips between fields, can increase
agricultural productivity through pollination. For example, spring ring-necked pheasant chicks require
high protein forage, these strips hold and collect small grains such as oats and legumes that support
densities of small insects. As more row crops and monocultures such as corn and soybean replace
mixed grains, herbicides use increased, buffer strips are mowed or removed, and the result is a
decrease in the pheasant populations.
Edges - Habitat where forest meets field, water meets, shores, roads, meet shrubs. They can act as a
barrier that increases predation as well as area for movement. The abundance of wildlife at edges is
called the edge effect. Edges often have a greater variety of diversity and can provide cover as well as
food. Edges can be linear or irregular, irregularity increases the amount of edge. Some species, ruffed
grouse, yellow warbler, thrive with increased edge, for other’s it becomes an ecological trap. Linear
edges increase visibility, and ease of movement and may promote predation.
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Corridors -

Have several functions, they provide habitat for species with smaller home ranges and larger
species that use adjacent patch matrixes.

USDA Conservation Corridor Planning

USDA Conservation Corridor Planning

They are a conduit with a variety of vegetation types and heights to link different habitat types. The conduit
allows ‘gene flow’ between various segments of a larger population. They increase species richness and
biodiversity. Provide variety of habitat including terrestrial and aquatic habitat. Their diversity increases
productivity of adjacent areas. Ultimately, we identify and protect these corridors prior to fragmentation.
Sinks - Receive and retain (may be temporary) objects from the matrix. This creates pockets of
isolated wildlife and species, with an increase in disease and predation.

USDA Conservation Corridor Planning

Source - Releases objects and substances into the adjacent matrix.

USDA Conservation Corridor Planning

Filter or Barrier - Intercepts wind, windblown particles, subsurface/surface water, nutrients, genes
and animals. Dikes and roads are a good example.

USDA Conservation Corridor Planning

Remnant Corridors - These are strips of vegetation left when land is unsuitable due to poor site
conditions; too rocky, too wet, too steep.

Disturbance Corridors - Often, they are not a linkage between similar habitat, but increase
fragmentation by creating barriers, filters, and predator lanes.
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Riparian Corridors - Typically winding with variable widths.

(Bentrup, G.2008)

Effective Riparian Corridor

Fragmented Riparian Corridor

Matrix - This is the landscape that all of these components exist within. The Matrix changes over time and
spatial scales. Easier to plan for corridors and minimize disturbance by clustering or grouping
development.

(Bentrup, G.2008)

Lowe 2021. CVWMA Connectivity Enhancement

6

Connectivity - The landscape has natural linkages that connect similar habitats as illustrated below.

Fragmentation - The landscape has distinct patches of similar habitat but lacks the connectivity between
them.
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4) Project Existing Matrix
The CVWMA property is comprised of fragmented patches, barriers (dikes and roads), contiguous agricultural
fields, channelized drainage ditches, cottonwood forests, riparian edge habitat. If we can connect those
fragmented patches and increase habitat between and within those fragments, we can create an area within
the CVWMA project area that provides a core reserve and surrounding buffer for wildlife species diversity. If
we think of the existing cottonwood areas, drainage ditches, riparian areas as separate reserves linking those
landscapes enhances connectivity as well as increasing biodiversity. See accompanying drawing,
Fragmentation Sheet LA1 of the Master Plan drawing set.
Dike
The existing dike, Provincial Dike 38, is a barrier for connectivity between the wetlands and the other
conservation lands. The dike is an interesting linear corridor. It provides access for recreation as well
as for habitat. However, its linear site lines, consistent slopes, and scarce vegetation also increases
predation and provides little edge habitat. There simply is not enough cover and essentially no
variation in the edge. The Dike Maintenance Act (RSBC 1996) Chapter 95 seems to limit the ability to
manipulate the dike, including modification of the foreshore adjacent to the dike without the written
approval by the Inspector of Dikes. The dike south of the Duck Lake Nesting Area (east-west dike)
belongs to CVWMA. A portion of the dike west of the nesting area belongs to the Duck Lake Diking
District. Perhaps there are some areas adjacent to the dike that we can provide terrain modification to
reduce the barrier effect of the dike, without impacting its ability to provide flood protection. Dikes
are also not designed to support vehicle traffic and by not allowing vehicles on the dike, its integrity is
maintained, and maintenance costs are reduced. Dike access restriction also reduce human impact to
the Leopard frog and other wildlife species. Additionally, we may look at the Okanagan Water Districts
modification of dikes in the Mission Creek Restoration to see if they have recommendations that may
be useful in the future on this site.
Roads
Several roads are within the project area; Farmin Road bisects the property running north-south and
the Duck Lake Road circumnavigates the property and provides a connection to the west dike. Road
access on Channel Road is seasonally closed at the right-angle corner from March 15 - April 30 and
August 15 - October 15. The west dike is closed from the south western corner of the property to the
west end of the Duck Lake cross dike. Access to the dike is also closed at the end of Farmin Road.
Closures help to limit human and vehicle access to the property.
Roads are a linear corridor; wildlife as well as people utilize them, and they also increase the
interaction between human and wildlife. The interaction can be negative: increased wildlife mortality,
specifically of leopard frogs as they move across the roads, as well as increase in habitat
fragmentation and increase in accessibility. Like the dike, roads are linear corridors with defined but
continuous edge, often planted or ditched. It generally is a linear edge lacking the natural sinuosity of
natural borders. This decreases the amount of edge as well as increasing site lines for predation.
Several tools may help mitigate the impact of the roads on wildlife, including evaluating the seasonal
road closures or implementing permanent closure, except for maintenance. Additional mitigation
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tools include re-establishing traditional wildlife corridors through directional fencing, culverts, tunnels,
and bridges. These tools will be discussed further in section six.
Drainage Ditches
The drainage ditch runs north easterly from east of the homestead on Farmin Road to a pump station
on Chanel Road, where it crosses the road. Sections A through D will be addressed in this plan. The
ditch runs primarily through agricultural fields, and its purpose is for drainage of these fields. Between
section C and D, the ditch runs through a cottonwood forest, but has little buffering from the
agricultural fields. The ditches in general are steep sided, with minimal native vegetation.
“The ditch from A to B is close to 12m wide from bank top to bank top. At the current water
level (which I figure would be in the range of 1-1.75m), the width was about 8m. As you will see
in the pictures, the slopes are relatively steep, 1:1 to 1:2. I figure the total height from the
bottom of the ditch to the top of flat land is 4-6m…there was no good way to measure it, so I
just estimated. There are berms on both sides of the ditch (up to 75cm tall) from spoil dredged
material.
The ditch from B to C is narrower (7.5-8m wide) and shallower (3-4m deep) with banks being a
bit taller toward the west end. Banks or slopes are still steep 1:1 to 1:2. From seeing cattails, I
assume it is shallower.
Section C to D is not a significant ditch except for the first 50-75m south of C. The water kind of dries up
south of there and it’s really just a small ditch (1-1.5m wide and 50-75m deep).”
(Marc-André Beaucher’s Site Visit Jan 27, 2021)

Google Image of Labelled Drainage Ditch
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Beaucher, M-A. 2020 Ditch to the South East towards Channel Road

Beaucher, M-A. 2021 Ditch at location A.

Beaucher, M-A. 2020 Main ditch between A and B

Beaucher, M-A. 2020 Main ditch between B and C

Beaucher, M-A. 2020 Ditch, Cottonwood Forest, and Ag. Field

Beaucher, M-A. 2020 Ditch within Cottonwood Forest
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Riparian Edge
The interface between aquatic/wetland and upland areas is prevalent in areas along the western edge
of the canal and the north side of the dike. Within the finger strip of property on the northwest
corner, there is a riparian edge following the western edge of the Duck Lake Nesting Area. Included in
that is an area of red-osier dogwoods (Cornus canadensis), and black hawthorn (Crataegus douglasii).
As indicated in above section, there are fragment riparian edge along the channelized stream. These
riparian edge areas are an important part of the matrix.
Cottonwood Forest
There are several remnant patches of black cottonwood forests (Populus trichocarpa), within the
project boundaries. One patch is to the west of Farmin Road, adjacent to the northern dike and the
second remnant black cottonwood forests are found adjacent to the drainage ditch forming an Lshaped patch at the corner of the right-angle corner of the dike. Historically, this habitat has provided
a diverse habitat for plant and animals species. They are often the only high moisture regime, in arid
bottom land, and their loss from changes in water management- dikes, stream channelization, urban
development and agricultural practices have significantly reduced their rich soil and diverse habitats.
Native species typically found in these areas include trembling aspen (Populus tremuloides), mountain
alder (Alnus incana) , water birch (Betula occidentalis), paper birch (Betula papyrifera), snowberry
(Symphoricarpos albus), Douglas maple (acer glabrum), red-osier dogwood (Cornus canadensis),
Nootka rose (Rosa nutkana), Oregon grape (Mahonia aquifolium), chokecherry (Prunus virginiana),
Bebb’s willow (Salix bebbiana), black hawthorn (Crataegus douglasii), sumac (Rhus glabra) , asters,
horsetails, yarrow, goldenrod, wildrye and bluegrass.
Typically, these areas are very tolerant to seasonal flooding, and the moisture rich soils are a great
environment for seeds and seedling propagation. The high moisture areas are desirable for cattle,
both for forage and thermal cover. However, their desirability is also the downfall of these biodiverse
areas. Intensive livestock grazing not only compacts these wet soils, but removes the understory,
reduces native plant species, and increases invasive weed species which are then replaced by weedy
species.
These cottonwood patches are a critical area for creating a biodiverse corridor on this property.
Crucial steps in increasing this habitat include connecting existing cottonwood habitat, restoring
natural spring flooding, reestablishing the native shrub and perennial understory, evaluating, and
augmenting woody debris, controlling invasive weed populations, and prohibiting cattle access.

Typical Cottonwood Understory http://Kootnaysnails.wordpress.com Beaucher, M-A. 2020
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Agricultural Fields
Creston Valley Wildlife Management Area manages a combination of provincial and federal property,
including the property known as The West Meadows Farm. The farm is operated under a CVWMA
permit, and farm practices have changed throughout its history. Originally, the farm was planted in
wildlife friendly crops. Farmers were required to leave a percentage of the crop for wildlife and noncompensating loss due to wildlife as part of the agreement. In the mid to late 1990’s as provincial and
federal funding was cut the wildlife requirements became secondary to the income generated from
the permit fees. Farmers prefer long-term permits, and in 2005 the permittee was granted a ten-year
permit. Permit fees are paid in full
upfront, so there is an incentive for the
farm to be productive. The original tenyear permit was taken over by an
associate in 2010 and the associate
continues to operate on the land under
a CVWMA permit. The permit has been
renewed on an annual basis.
In the past, crop production was
preferred, including alfalfa, grass, and
clover mixes. But since 2010, grazing has
been introduced, and perennial crops
generally have supported grazing
practices. The addition of grazing has
created some complexities in
management for CVWMA. Grazing may
reduce the amount of chemical use of
production crops, but also increases soil
compaction in wet areas, may create a
reduction of habitat for amphibians and
birds, may reduce forage available for
wildlife and reduces diversity of
understory along waterways and within
the cottonwood forest patches.
Ultimately, creating a strong partnership
between the permittee and CVWMA
that both creates and promotes
successful agricultural practices yet
promotes and strengthens biodiversity
and connectivity for wildlife is the best management practice for the West Meadow Farm.
Management considerations and recommendations will be further discussed in Chapter six.
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5) Design Considerations
Identification of the existing matrix and patches allows us to evaluate what species would most benefit from
habitat connectivity and what areas of the project area can be altered to create more habitat that would
benefit targeted species. We then can re-establish ecosystem structure and function, creating a more
dynamic, diverse ecosystem. Our goal is to improve habitat for a variety of species, but by targeting species
that are vulnerable to habitat loss, we can create niches that support those and will benefit a much wider
spectrum of species.

Targeted Species - Habitat summary
In Canada, and in British Columbia, species at risk are assigned federal and provincial ranks and those can be
viewed on the provincial Conservation Data Centre. Species in British Columbia are listed as red, blue, or
yellow depending on the level of concern for their conservation status. Red refers to species that are in critical
jeopardy of being extirpated, endangered, or threatened. Blue Listed species are those that are of special
concern. “Endangered” species are species threatened with imminent extinction or extirpation throughout all
or a significant portion of its Canadian range while "Threatened" species are species likely to become
endangered if nothing is done to reverse the factors leading to its extirpation or extinction. Species of "Special
Concern" are species that may become threatened or endangered because of a combination of biological
characteristics and identified threats. Further description of status can be found at
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/conservation-datacentre/explore-cdc-data/status-ranks
The following chart identifies the species that may benefit from habitat modification on this property. They
were chosen by their species at risk ranking, their habitat requirements and whether they have been present
or sighted within the local proximity to the project areas. These species have been identified by staff and
through various documentation including (Wilson et al. 2004).
Species

Latin Name

Federal Status

Bobolink
Grizzly bear
Little brown myotis
Northern leopard frog
Short-eared owl
Western painted turtle
(Intermountain Population)
Western screech owl
Yellow-breasted chat
*Barn owl
*Lewis’s woodpecker
*Rusty blackbird
*Western toad

Dolichonyx oryzivorus
Ursus arctos
Myotis lucifugus
Rana pipiens
Asio flammeus
Chrysemys picta

Threatened – Sch-1
Special Concern – Sch-1
Endangered – Sch-1
Endangered – Sch-1
Special Concern – Sch-1
Special Concern – Sch-1

Otus kennicottii macfarlanei
Icteria virens
Tyto alba
Melanerpes lewis
Euphagus carolinus
Anaxyrus boreas

Threatened – Sch-1
Endangered – Sch-1
Threatened – Sch-1
Threatened – Sch-1
Special Concern – Sch-1
Special Concern – Sch-1

Provincial
Status
Blue-S3
Blue-S3
Red-S1
Blue-S3S4
Red S-1
Red-S1

Targeted Species at risk within the CVWMA project area. * These species will likely only benefit habitat work during specific seasonal
periods.
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Wilson et al. (2004) in ‘Habitat management plan for the Creston Valley Wildlife Management Area’ not only
provided a much broader list of targeted species, included a break down, of habitat types for each species and
rated the management priority for them. This data was used to determine, based on the current matrix of the
project area, which species would most benefit from habitat improvement. In addition, federally listed species
were also added that may benefit from habitat creation.

Bobolink Dolichonyx oryzivorus
The Bobolink is a Threatened species that prefers moderately dense and
moderate to tall vegetation with 1cm to 9cm deep of litter. It prefers native
and non-native croplands without woody vegetation and higher grass to forb
ratios. It is not an edge species, so abundance decreases with proximity to
woody edge. The adjacency to riparian or wet meadows provides additional
foraging of insects and small seeds. Average territory size seems to vary
considerably dependent on habitat. An ideal field would be 40ha plots with >
100m to woody edges. Woody edges contribute to nest predation and
population abundance increased in interior fields. (Dechant et al. 1999).
(Beaucher, M-A. 2020)

Lightly spring grazed fields or periodically late season mowed fields every 4-8
years benefits the Bobolink. Research suggests rotational grazing, maintaining an average vegetation
height of 20-30 cm’s benefits grass diversity and variation in grass heights. (Skinner, 1974, 1975). They
suggest a rotational grazing of 1-2 days, then off for 10-15 days.
Bobolinks were observed utilizing the north western most strip of the project area, primarily from May
through August, in 2019 and 2020 (M-A. Beaucher, CVWMA). Management changes that may benefit
Bobolink is limiting grazing, wither through rotational short periods or removing cattle from Junethrough August, which is the prime time that the Bobolinks are on site. Avoid disturbances of fields
through haying, heavy grazing, burning during breeding season. Controlled burns every few years, may
decrease woody vegetation and deep litter. It may be a greater benefit if controlled burning was
limited to small areas, and they were burned in different years. Mowing, after breeding season, may
be treated in a similar fashion, mow smaller areas, and alternate areas mowed in different years.

Grizzly Bear Ursus arctos
The grizzly bear is a species of Special Concern that has a rapidly declining
population within western North America.
Threats to grizzly bear populations are primarily caused by human intrusion,
through settlement, transportation, resource extraction, utility corridors,
recreation and decreases in food resources. These threats have caused grizzly
bear habitat fragmentation, genetic isolation, and a general loss of
connectivity between mountain ranges. Dr. Michael Proctor, lead biologist of
the Trans-border Grizzly Bear Project (TBGBP) has identified linkage zones
(Beaucher, M-A. 2020)
within the south Selkirk Grizzly bear area, and Purcell Mountains. They have
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mapped bears movement through the Creston Valley, linking the Purcell and Selkirk Mountains. Those
linkages will be further strengthened by improving connectivity across the valley floor.
The Frog-Bear Conservation Corridor provides a landscape level corridor for bears to move through
the South Selkirk and Purcell Mountains in an area that may limit human caused mortality by its
protected habitat. This project area within that larger corridor, is a key to that linkage and has the
potential to increase connectivity.
Although dikes and roads bisect the property, many of these roads have limited or seasonal access.
Duck Lake and the Duck Lake Nesting Area grounds to the north provide a buffer from development.
Agricultural lands also provide a southern buffer. Currently, bears move through the property, but
scarce cover is available for much of the property and habitat is fragmented and degraded. In a
conversation with Michael Proctor, (November 2020) he suggested the establishment of a 5m corridor
with a diversity of plants. These would include flowering plants, berries, grasses, tubers, and woody
debris to provide insect habitat, creating a diverse dynamic corridor that would support grizzly
movement as well as provide habitat for many other species. (Mace et al. 1999)
During spring, low elevation, devoid of snow and riparian habitat provides early season vegetation. By
fall, mid and higher elevation habitats become priorities. In early spring, vegetation such as horsetails
(Equisetum arvense) graminoides, cow parsnip (Heracleum lanatum) and sweetvetch (Hedysarum L.)
dominate their diet. Later season, summer berries such as soopalallie or buffaloberry (Sheperdia
canadensis) Kinnikinick (Arctosyaphylos uva-ursi), cranberry (Viburnum edule) and Rhamnus (Rhamnus
alnifolia), huckleberries (Vaccinium spp.) at higher elevations, and whitebark pine (Pinus albicaulis)
nuts are their preference as well as fish and animals. (McLennan et al. 1995, 2001)

Little Brown Myotis lucifugus
The little brown myotis is a federally Endangered species that
occurs in and around the project area. It has been documented
using the existing “bat condo” in the southwestern corner of
West Meadows Farm. Its habitat requirements are complex and
vary with time of year and periods of its life cycle. Summer
habitat requirements for this species consists of roosting habitat
for maternity roost and males, and foraging habitat within
travelling distances of the roosts (Environment Canada, 2015).
Little brown myotis often forage for insects over rivers, streams,
and/or ponds and lakes.

(Beaucher, M-A. 2020)

Semi-open riparian areas with shrubs and trees that generate insects is often used by this species.
Maintaining undisturbed habitat corridors with habitat cover and water features will benefit this
species during the summer period. It is not believed that little brown myotis overwinters in the valley
bottom, except in human-made structures that provide the right temperature and humidity
conditions.
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Northern Leopard frog Rana pipiens
The Northern Leopard frog is an Endangered species
with the only known British Columbian population in the
CVWMA. (Ohanjanian, 1997). It hibernates in oxygen
rich, open water bodies, that do not freeze, such as
wetlands, lakes, spillways, or deep streams. Spring
movement patterns suggest that temperature variations
and microclimates have significant effect on frog
behavior. They stay in the water until air temp warms up
to around 16-21°C when they move towards light. At
10°C or cooler, they move downward. Migration will not
start till air temperatures warm up, otherwise they will
remain in warm microclimates adjacent to the shore.

(Beaucher, M-A. 2020)

In spring, once the air temperature is around 13°-14°C at
1 metre above ground, they migrate to breeding ponds. Most sexually immature frogs and the young
of the previous year do not always migrate to breeding ponds but stay along shores of lakes and
streams until summer feeding migration. In summer they tend to dive into the water but return to
shore immediately.
Breeding ponds are also temperature driven. Ponds or wetlands warm rapidly and cool rapidly at
night. Typically, a breeding pond is 20-30cm in depth with no fish, and areas of spike rush vegetation.
It dries out periodically and is 30-60m in diameter. Breeding is in the warmest part of the pond, and as
temps cool, the males quit calling and move to surrounding vegetation. Mating is early spring from
mid to late April to mid-May.
Summer migration is to areas where water continues to be abundant and food resources are diverse.
They forage on a variety of insects, arachnids, worms, crustaceans, and other small vertebrate preys
as well as vegetation. (Mccallister et al. 1999). Seldom found in wooded areas, they will travel to
vegetation adjacent to water, where they can jump in as well as agricultural fields with vegetation
between 15-30 cm high and an abundance of insects. This height of grass may allow an increase in
insect visibility. (Merell, 1977) Managing the height of vegetation to best encourage frog movement
along pathways should be further explored. They return to winter hibernation waters in mid-August to
mid-November.
Wetland ponds have been built in the adjacent area to overwintering areas to provide breeding
habitat for the leopard frogs. However, there still seems to be significant movement across the dike
throughout the spring and summer, within the agricultural fields and along the drainage ditches.
These areas are a concern for mortality, timing of grazing and mowing can be effective tools as well as
to provide more vegetated habitat along the drainage ditches. (Mazerolle et al. 2005) suggest that
mortality increases in areas devoid of cover, disturbed areas, and agricultural fields, they “disrupt the
ability of frogs to reach habitat patches and are likely explanations to their reduced abundance
patterns in such environments. “They further suggest mortality is a result of desiccation and
predation. Research on drainage ditches (Mazerolle, 2004) suggest that survival rate of frogs in
drainage ditches is high and may be an effective corridor between habitats. By increasing the
vegetative buffer adjacent to the ditches, modifying area of the bank grade, and increasing
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connectivity between existing frog winter and breeding habitat, frog movement should increase
within the drainage ditch corridors.

Western Painted Turtle (Intermountain Population) Chrysemys picta
The Western painted turtle is a species of Special
Concern that has a limited range in Southern British
Columbia. It requires wetlands for foraging and hiding
and upland areas for nesting.
Their home range will include ponds, marshes, lakes,
ditches, and slower streams, preferably with muddy
bottoms and an abundance of aquatic plants. Turtles
are more visible, basking on logs and other warm spots
when water temperatures reach above 10°C . Nest sites
are often within 150 metres of ponds and may include
dikes and road shoulders. Turtles need soils without
(Beaucher, M-A. 2020
roots and rocks to effectively dig their nests.
)

They eat a variety of insects, larvae, frogs, tadpoles, and aquatic plants. They may provide direct
competition to the Northern leopard frog, and this will influence the preferences for habitat
restoration work.

Short-eared Owl Asio flammeus
The Short-eared owl is a species of Special Concern
requiring large areas of open grassland and wetlands.
Their nesting area is usually on the ground in uplands and
dry marshes, concealed by grasses, such as wheatgrass
(Agropyron), and fescue, (Festuca), and forbs such as
alfalfa (Mediago sativa). They often nest in snowberry
(Symphoricarpos occidentalis), mixed with herbaceous
vegetation. They also are found in short vegetation in
rangelands, and brushy fields. They prey on voles and
small rodents, rabbits, bats shrews and insects often
found in grassland habitat. They breed from April to late
July, but timing varies per location. They overwinter in
fields, meadows, pastures, and marshes.

(Beaucher, M-A. 2020)

Habitat priorities are to protect not only breeding habitat, but also habitat for rodents and other prey
species. Delaying mowing till after breeding season, providing patches of un-grazed snowberry with a
mixed understory of forbs, maintaining healthy tall grass meadows, and marshlands are key elements
of both reducing nest mortality and increasing forage potential.
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Cattle Fencing may also cause design considerations, as they can get tangled in the wire strands of
fencing. This may be reduced by choosing a different style of fencing and by increasing visibility of
fencing by flagging wires.

Western Screech-owl Otus kennicottii macfarlanei
The Western screech-owl is a Threatened species that is
found in deciduous valley bottoms and low elevation
riparian areas, these include areas with black cottonwood
(Populus trichocarpa) and trembling aspen (Populus
tremuloides) and water birch (Betula occidentalis). Core
nesting sites have trees with a DBH (diametre at breast
height) greater than 30cm and nesting cavity openings
greater than 7.5cm. (Cannings and Angell 2001) “Nest
cavities were formed naturally or were excavated by
Pileated woodpeckers, (Dryopcopus pileatus) or Northern
flickers, (Colaptes auratus). (Hausleitner et al. 2017). Their
home range often consists of a matrix of agricultural
fields, open water, and young forest. It is a generalist
(Beaucher, M-A. 2020)
predator, feeding on mice, small birds, small fish,
salamanders, crayfish, slugs, worms, and insects.
“While Screech-owls, macfarlanei subspecies are predators, the impact of a restored population on
other species of conservation concern [e.g., Great Basin spadefoot (Spea intermontana), tiger
salamander (Ambystoma tigrinum), yellow-breasted chat (Icteria virens) and Northern leopard frog
(Rana pipiens) is unknown but likely negligible.” (Western screech-owl, 2008)
Key habit considerations are maintaining a matrix of deciduous forest composed of black cottonwood,
aspens, and water birch with large diameter trees adjacent to healthy riparian and grassland habitat.

Yellow-breasted Chat Icteria virens
The yellow-breasted chat is an Endangered species that inhabits dense
riparian thickets of wild rose (Rosa nutka), snowberry
(Symphoricarpos albus), elderberry (Sambucus cerulea), hawthorn
(Cratagus douglasii), and saskatoon (Amelanchier alnifolia) and less
frequently (Betula occidentalis), alder (Alnus incana) and willow (Salix
sp.).
They arrive are a migratory bird and arrive in British Columbia from
Mid-May till Mid-July. They eat both insects and berries. Nests are low
in the shrubs in thickets of rose and snowberry.

(Beaucher, M-A. 2020)

Habitat priorities are to protect understory and shrub communities in the cottonwood forests and
areas adjacent to riparian areas and to insect populations from agricultural pesticide applications.
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The following four species are federally Threatened and of Special Concern and only occasionally occur in or
around the project area. Overall enhancement activities increasing the quality of habitat will likely only benefit
any of these four species during unique periods (e.g., migration), seasonally.

Western Toad Anaxyrus boreas – Special Concern
This species may benefit from (COSEWIC, 2002):
•
•
•

Shrub habitat that offers thermal and predatory protection for foraging
Shallow margins of ponds, and ditches, and “ruts” in ground for breeding
Riparian corridors providing dense ground cover, tree root tangles, and moist depressions for
migration.

Rusty Blackbird Euphagus carolinus – Special Concern
This species may benefit from:
•
•

Shrubby/woody riparian areas/channels during migration
Wetland adjacent to dikes and wooded area in southwest corner of Duck Lake Nesting Area,
during migration.

Barn Owl Tyto alba - Threatened
This species may benefit from (COSEWIC, 2010):
•

Old fields/grassland, rough pasture, hayfield, margins of row crop fields, or marshes that
produce small mammals, in particular Microtus voles.

Lewis’s Woodpecker Melanerpes lewis – Threatened
This species may benefit from (COSEWIC, 2010):
• Open forest, riparian habitat, or grassland with scattered trees for perching or foraging.
• Low shrub ground cover, grass and herbaceous plants that produce berries and insects.
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Vegetated Design
Native revegetation of disturbed areas is a priority, in both establishing the wildlife corridors and in preventing
invasive seed spread. A diversity of flowering plants including berries, grasses and tubers will be most effective
in creating diverse habitats for a variety of wildlife. A future plant inventory of undisturbed upland and
riparian corridors will provide a complete list of native plants that would be indicated for this restoration. This
list will include river birch, black hawthorn, black cottonwood, red-osier dogwood, willows, snowberry, roses,
saskatoon berries, hazelnut, buffalo berry, snowberry, grasses, sedges, fire weed, horsetails, cow parsnip,
peavine, kinnikinnik and sweetvetch.
Not only is it important for live plant material to be established, but including woody debris, and standing
dead trees are important in habitat creation. Not only does it provide habitat, for insects and birds, decaying
wood will provide an excellent source of localized mycorrhizal fungi. It naturally occurs in organic soils and
creates a symbiotic relationship with roots of plants. It increases the plants uptake of potassium, nitrogen, and
other nutrients. In very disturbed soils, that are stripped of nutrients, it can be applied in a commercial
application and significantly increases plant growth.
Mulches composed of decaying organic matter containing leaves, twigs and bark will provide a nutrient rich,
moisturizing absorbing bed for seeding and plant growth, allowing nutrient release and reducing soil
compaction. It also will provide a cover for disturbed ground, slowing the spread of invasive species.
Undulating terrain will create site specific microclimates and increase site diversity. Wet areas, forests, and
upland areas support different plant varieties, and support different wildlife species. Creating a matrix of all
three habitats will lead to the greatest diversity of both plant and wildlife species.
Creating a revegetation plan for the wildlife corridor creates challenges. The biggest challenge is the cost and
effectiveness of acquiring and planting large areas. Purchasing individual plants are expensive. There are
several alternatives and combinations of alternatives to buying nursery shrubs and forbs.

Contract Growing- Contract grow native trees and shrubs in a more natural setting. Plant sizes can
vary from plugs, container plants, bare root whips to balled and burlap trees.
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Custom Seed Mixes-Develop a custom seed mixture of native forbs, grasses, legumes for seeding
disturbed ground. Native seed availability for seed mixes is often hard to commercially find. Mixes will
often include a quick establishing non-native species such as Mountain brome, fall annual rye or a fast
cover crop such as Regreentm. It is also important to create a mix that not only looks at PLS targets
(plant live seed) but also what is the species composition and percentages of the species- trees,
shrubs, grass, and forbs are desired.

Beargrass example seed mix with a composition of; Shrubs 2% Forbs 3% Grass 95% 200 seeds per sf. Prices in US

An alternative would be to collect seeds from adjacent areas- wildcrafting. Seeds are genetically
appropriate species for local area but can also deplete native populations of plants. Native seeds often
require stratification and special handling to produce viable seeds for seeding.
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Live Stake Plantings- Live stakes cuttings as black cottonwood, snowberry, dogwood, willow directly
into wet soil during the dormancy period of their growth.

Bioengineering Live Stake Planting

Clones and seedlings- Cottonwoods will regenerate from clonal shoots as well as by roots and seeds.
Seasonal or occasional flooding will allow seed germination and promote clonal shoots. By eliminating
cattle grazing, and reestablishing some low area flooding, these remnant forests will increase
naturally.

C. Dana Bush Cottonwood regeneration.

Another challenge is protecting young plants from grazing from both wildlife and cattle. Nursery grown plants
often have had fertilizer application, making them particularly attractive to deer and elk, they seem to taste
better than the adjacent native shrubs. Temporary fencing or deer resistant spraying may be a necessity to
limit mortality from grazing before the plants reach maturity, regardless of the revegetation techniques that
are used.
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Signage
Signage is an educational tool for communicating to
land users. On this site, recreational users use the
dike as a walking path for exercise, for bird watching,
hunting, walking their dogs and other recreational
uses.
Creating a wildlife corridor south of the dike provides
the wildlife a more favourable vegetated corridor to
in-habitat or to move through. The goal of this project
is to create a preferred corridor for wildlife
movement.
Protecting this wildlife corridor from human impact
strengthens this corridor. Signage indicating that it is https://www.cbc.ca/news/canada/calgary/wildlife-train-deathsbanff-national-park-cut-trails-1.5860155 Parks Canada
a wildlife corridor and not a human corridor is a vital
part of the educational linkage. Additional signage describing the project and its goals may also be useful.

6) Agricultural Considerations- West Meadows Farm
This is an opportunity to strengthen the power of conservation/ranching partnerships and hopefully create
innovative models that work throughout the Creston Valley. Through the strength of this collaboration, we can
not only create more habitat, improve soil health and biodiversity but promote good land stewardship.
Through constructive dialogue, we will find our differences, but more importantly develop core agreements
and understandings.
Currently, the permittee using the West Meadows Farm is working with Dave Zehnder of Farmland Advantage
to create a comprehensive Environmental Management Plan for the farm. A riparian management assessment
is also part of that plan utilizing B.C Riparian Management Field Workbook.
In appreciation of this partnership, our management strategies will focus on areas that will best benefit the
wildlife goals of this project, primarily the upper edge of the farm, south of the dike No. 38 and the sliver of
land to the west of the Duck Lake nesting ground. These have been identified through this Master Plan process
to be the area with the greatest impact to increase wildlife connectivity, east-west through the project and to
benefit Bobolink habitat.
We understand that any loss of land to wildlife impacts the permittee, however, there is an obligation on the
part of Creston Wildlife Management Area to manage its lands for the benefit of wildlife and manage
agriculture lands sustainably. This Master Plan seeks a solution that minimizes the loss of land for grazing,
enhances the quality of the range, provides areas for thermal cover for cattle outside of the riparian areas, yet
provides a clearly defined wildlife buffer, cordoned off by wildlife fencing to promote and develop
connectivity.
Bobolink Habitat- The north western portion of the property is a narrow strip. The northern most
portion, 38ha, is identified on the attached Master Plan LA 2 as Bobolink habitat and has been
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prioritized as important habitat to improve and maintain. Bobolinks prefer native and non-native
croplands without woody vegetation and higher grass to forb ratios. The adjacency to riparian or wet
meadows, provides additional foraging of insects and small seeds. These requirements are available
on this strip of land and are further strengthened by site observations of Bobolinks nesting.
Lightly spring grazed fields or periodically late season mowed fields every 4-8 years benefits the
Bobolink. Research suggests rotational grazing, maintaining an average vegetation height of 20-30
centimetres benefits grass diversity and variation in grass heights. (Skinner 1974, 1975). They suggest
a rotational grazing of 1-2 days, then off for 10-15 days. CVWMA recommends that cattle are
restricted from May-August.
Riparian Corridor Enhancement- CVWMA has created an extensive nesting area adjacent to the site.
Cattle have had access to the western edge of the nesting habitat. It provides early forage and access
to water. In addition, drainage ditches provide access to water for the cattle. Unfortunately, without
adequate vegetative buffer strips, these areas are prone to overgrazing, erosion, compaction and lack
true riparian vegetation. Protecting and enhancing the riparian areas are critical for CVWMA wildlife
goals. An excellent informational source on the relationship between grazing and riparian
management can be found at Cows and Fish. https://cowsandfish.org/
The attached Master Plan LA2 identifies these riparian areas and provides a schematic look at how to
connect these corridors and areas to provide a better riparian matrix for cattle. Access to these areas
would be restricted to cattle. Ditches would be widened at intersections or along short stretches
creating shallow water and exposed mud. The straight corridor sections would also be modified to
increase ditch sinuosity, and to vary the steepness of banks. These invertebrate-rich areas are
beneficial to many birds. A diversity of shrubs, trees, deep rooted grasses, and forbs will be planted,
providing a diversity of nesting and foraging habitats.
Below is a proposed detail of how these existing drainage ditches should be protected and enhanced.
These details can also be found on Sheet LA3 of the Master Plan drawing set.

Beargrass Master Plan drawing LA3
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C.Dana Bush Existing Drainage Channel

C.Dana Bush Proposed Riparian Corridor

Wildlife Corridor Connectivity- Habitat fragmentation has caused loss of wildlife habitat connectivity
and is the motivating force for establishing new wildlife corridors through this project area. As
described in section 4 of this document, the Dike, although a linear corridor is also a barrier for northsouth movement. It has linear site lines, consistent slopes, and scarce vegetation, which increases
predation and provides little edge habitat. There simply is not enough cover and essentially no
variation in the edge. By utilizing land south of the dike, habitat connectivity can be reestablished. This
would be accomplished by fencing a buffer strip approximately 50 metres south of the existing toe of
the dike slope. This would encompass fragmented cottonwood forests areas and some of the existing
drainage ditch. These areas would be replanted with shrubs, cottonwoods and upland grasses and
forbs. Eliminating cattle access would allow the existing cottonwood understory to reestablish
providing key habitat for wildlife.
Buffer Strips for Pollinators- Included in the wildlife corridor and riparian corridor is a 7.62 metre
upland buffer comprised of a variety of upland grasses, small shrubs, and forbs. Buffer strips reduce
the spread of annual weeds from agricultural fields, by providing a swath of dense perennial plants.
They create a filter between the agricultural fields and the drainage ditches. This buffer would reduce
agricultural contaminants, such as spraying, sediments from agricultural runoff and eliminate deposits
of mowing/sediments cuttings along drainage ditches. They would reduce grazing intensity along ditch
edges thus reducing nitrogen and fertilizer inputs. (Maes et al. 2007).
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These changes will help in decreasing invertebrate mortality and create important upland habitat. In
addition, by increasing pollination, these strips can improve the productivity of adjacent agricultural
fields.

Pollinator Buffer Strip

Amphibian Tunnels- Installing amphibian tunnels to provide safe crossings along roads and across
critical farm machine and cattle routes, may provide another tool in protecting the vulnerable
amphibian population. If tunnels and fencing connected habitat that favoured amphibians, perhaps
frog movement patterns could be directed towards safer areas. Leopard frogs prefer grasses between
15-30 cm high as it may allow an increase in insect visibility. By maintaining grass heights connecting
key habitat areas and tunnels, Leopard frog deaths from cattle and farm equipment or vehicles could
be decreased.

Amphibian Tunnels and Fencing

Fencing- A key component of this Master Plan is that CVWMA would provide and install fencing to
protect these new habitats. This will reduce the onus of the permittee to establish and maintain fence
lines and redirect the permittee to observing and notifying CVWMA of fencing problems. These
fences are to keep cattle from accessing areas and are not intended to keep wildlife out of agricultural
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areas. The hope is that wildlife will prefer the new habitat and establish movement patterns through
those areas. Below is a proposed detail of the wildlife fencing. These details can also be found on
Sheet LA3 of the Master Plan drawing set.

Beargrass Master Plan drawing LA3

Waterholes and water troughs- We can reestablish dugouts for cattle watering, but these areas are
easily contaminated by fecal matter and increase algae growth. A better choice would be to utilize
portable water troughs, piped with fresh water from the drainage ditch and adjacent riparian areas.
Cows and Fish suggest that cattle prefer drinking from a trough even if they have access to surface
water. These water troughs provide clean access to water and can be moved to prevent extensive soil
compaction around them. They can also be utilized as a tool for animal herding and movement. Cattle
will move towards available water.
Thermal Cover for Cattle- By eliminating access to cottonwood habitat, CVWMA realizes that by
prohibiting access to the Cottonwood Forest, thermal cover for cattle is lost. Areas on the Master Plan
Sheet LA2 have been identified to reestablish fast growing trees to provide thermal cover for cattle.
These will have temporary fencing until reestablishment. Portable shade structures may be a solution
short term. An example of a portable shade structure is below.

http://shadehaven.net/sh_product/sh1200/
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7) Invasive Weed Control
The B.C. Weed control Act requires landowners and permittees to control designated invasive weed species.
The Invasive Weed Council of BC, https://bcinvasives.ca/, is an excellent resource to coordinate and facilitate
the establishment of a comprehensive invasive weed management plan for this area. Local coordination
through the Central Kootenay Invasive Species Society will contribute to the success of any plan. A copy of
their Invasive Plant priority list is available at https://ckiss.ca/species/invasive-plant-priority-lists/
Non-native and introduced species often have an ecological advantage in rapid establishment and cause
significant disruption to native ecosystems. Agricultural areas are impacted by reducing crop quality,
decreasing farm income, and grazing potential. Riparian areas are particularly susceptible to invasive
monocultures, and seeds are not only spread by water and wind, but through digestion and excrement of
wildlife and birds.
Establishing an integrated weed management is critical in controlling invasive plants and methods will include
a combination of mechanical, chemical, and biological methods, chosen for being the most sustainable,
ecological, and economical method of control for invasive plants, while protecting habitat.
Critical in any weed program is a proactive approach to minimizing the potential of invasive weed spread on
disturbed ground. This requires contractors to ensure that equipment and vehicles entering the site are clean
of foreign materials and weed seeds. New disturbances should be either reseeded, with a quick establishing
cover-crop or covered with mulch and leaf litter to reduce the establishment of noxious weeds, thus
improving wildlife habitat and rangeland health.
Early detection of invasive species is critical in any weed management program. It is vital to develop a weed
monitoring program that is responsive and effective in limiting future expansion of problem areas. Early
intervention when populations are small is far more effective than struggling to control or eradicate large
outbreaks. Implementation of the ‘BC Invasive Species Early Detection and Rapid Response Plan’ will provide
tools and knowledge to identify and systematically eradicate contain or control invasive species before they
get out of hand. https://www2.gov.bc.ca/assets/gov/environment/plants-animals-and-ecosystems/invasivespecies/guidance-resources/final_imiswg_bc_is_edrr_plan_nov_2014.pdf

8) GIS: A Planning Resource and Tool
The most valuable part of an organization or business’s GIS spatial data in their geodatabase is not what is
seen in a two-dimensional map. Rather, it is the information in the attribute data tables that accompany each
file, the information behind the lines, points, and shapes on a printed map. It is this information that makes
GIS so valuable for analysis and planning.
Most of the existing GIS data provided to CVWMA appears to have been provided by an external agency,
either government or some other outside source through data sharing agreements. Most of the spatial data
available for this project is sub-optimal for both analysis and planning as it does not include the necessary
attribute tables needed for analysis and planning.
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Google Earth’s .kml format will provide the feature layers you wish to display in a two-dimensional map but
lack the attribute table you would hope to have for those features. The nature of the .kml files’ associated
attribute storage format makes it difficult to do analysis through normal attribute table joins and relates as
they are commonly done in GIS software.
The invasive species data has associated tables. BC, government spatial data joins and relates of different data
sets for analysis and planning is often based on each data set having an ‘fcode’ column within its attribute
table. The BC government website dealing with fcodes can be found here:
https://catalogue.data.gov.bc.ca/dataset/geographic-feature-code-catalogue
The LiDAR files used to generate hypsography for slope/drainage/water level analysis. There is no column in
the associated attribute table for the LiDAR features that gives elevation values. While the LiDAR will provide
one metre elevation graduations for the contour lines, they have no attached value corresponding to
elevation above sea level. It makes it much more difficult to break down contour lines on a map into Index and
Intermediate contours. For large area mapping, one metre contours provide sufficient information for
analysis. For site specific mapping, 25cm/1ft contours for planning and analysis are critical. Without the
correct tables, this analysis is impossible. Proper metadata within the file would have also allowed anyone
attempting to use the LiDAR files to identify and contact the data custodian. It provides the date the data was
created, revised, a contact person for help with the data, etc. Having this information makes problem solving
while trying to use data from an external source relatively easy by providing a point of contact to reach for any
data questions.
Some of the spatial data provided was obviously corrupted to some degree. The Northern leopard frog data
set contains well over 100 corrupted records. This data appears to be critical to one of the main objectives of
the CVWMA. A data custodian for CVWMA’s geospatial database would be able to eliminate corrupted files
and replacing with their uncorrupted backups. This is key for doing any future Frog data analysis.
Groups and agencies expecting to work with the BC Government and/or use government spatial data, proper
metadata is mandatory for the data to work with the BC Government’s Geographic Data Discovery Service.
The BC Government’s metadata standards are found here at sec. 3.12 (page 21 & 22 of 57):
https://www2.gov.bc.ca/assets/gov/data/geographic/bcgw/file_geodatabase_standards.pdf
Another advantage of using the industry standard shapefile format: corrupted records are often obvious when
the analyst opens their attribute tables to start working with the data. With kml format and others, corrupted
data is not so obvious.
Improving the quality of the geospatial data held by CVWMA will greatly increase the value of the data for
analysis and planning purposes. This effort should be made towards spatial data already held by CVWMA and
future data either gathered and authored by CVWMA or obtained through data sharing agreements with
other entities, government and private. Below are recommendations for improving CVWMA GIS data.
1. Appoint a data custodian responsible for all geospatial data held or created by CVWMA. That
person would try and improve the value of the current data, particularly that held only in .kml
format, by finding the source of the data and attempting to get a better copy of the data from the
source in shapefile format.
2. For data obtained from external sources in the future, the custodian would attempt to source the
data by requesting it in shapefile format.
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3.

For data created by CVWMA or their contractors, the custodian would specify that data collection
would be done with attribute tables and metadata done to BC Government standards as linked to
above. This would ensure all useful data types are included in the attribute tables, enabling
integration with BC government geodatabases. For example, that would mean including an FCODE
column with proper fcodes from the BC Government fcode catalogue.

9) Summary
The Master Plan is the guiding document that provides a comprehensive overview of the CVWMA project. It
is a visual tool that re-imagines how the project might look and feel over the long term and the positive effect
on increasing habitat connectivity and its benefits to a multitude of species, including but not exclusively
Species at Risk. The plan provides for a holistic approach, balancing biodiversity, wildlife, ecology, and
agriculture. It helps to define the goals of CVWMA in terms of stream restoration and creating or enhancing
wildlife habitat. It then unites the goals in terms of physical spaces. It helps to encourage the use of the land
in accordance with its character and environmental sensitivities.
This document provides an overview of corridor biology/ecology, of existing habitat, critical species
identification, and vital steps to reestablish habitat connectivity. It is intended as a support piece for future
decision making. The Master Plan is large in scale, and as smaller areas of this project are defined, they will
require a more site-specific design, that will require a multi-disciplinary approach. This will need to include but
is not limited to biologists, landscape architects, botanists, farmers, aboriginal people, and hydrologists.
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