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Wildlife Monitoring Program
The wildlife monitoring program will be comprised of two components, a wildlife corridor monitoring program and
a wildlife exclosure fence integrity monitoring and maintenance program. These are described in the following
sections of this Supporting Document. Over and above the specific objectives of each monitoring program, the
intent of the programs is to provide residents of the development and the general public in the Town of Canmore
with the ability to participate in the monitoring programs and to be informed of program results on an on-going
basis.
Monitoring Program Committee
The programs will be managed by an independent Monitoring Program Committee. This committee will be
composed of single representatives from Alberta Environment and Sustainable Resource Development (e.g.,
wildlife biologist), Alberta Parks, Tourism and Recreation, the Town of Canmore Council and Administration, the
environmental non-government organization community in Canmore and TSMV. Prior to the sale of TSMV, this
would be the Receiver. After the sale, it would be a representative of the developer. As the development is sold,
and depending on how it is sold, “a representative of the developer” may be more than one individual.
The terms of reference for the committee should include, but is not necessarily limited to, the following:















Developing and instituting a mechanism for monitoring and maintaining the integrity of the wildlife
exclosure fence (e.g., a residence-based volunteer program, hiring a maintenance contractor if
required);
Regularly scheduled meetings to assess the monitoring and maintenance requirements to maintain the
integrity of the wildlife exclosure fence;
Assessing the current wildlife corridor monitoring program as described below and either accepting the
program or providing an alternative program;
Developing a mechanism to implement the chosen wildlife corridor monitoring program including the
hiring of a contractor or other methods (e.g., development of a ‘citizen science’ based program allowing
for the active participation of Canmore residents in the wildlife corridor monitoring). The chosen
mechanism should define responsibilities for data collection, data analysis and reporting results on an
annual basis;
Review of criteria to assess the functionality of the wildlife corridor. This should include thresholds for
wildlife corridor functionality to determine when adaptive management actions may be required. This
could include metrics regarding the number of images of particular target wildlife species (e.g., grizzly
bears, elk, wolves) or human use in different sections of the corridor(s) and the regularity of back
tracking records across the length of the corridor(s) for wolves and other species of interest.
Review of the WHIP program. The WHIP program is the responsibility of the developer.
An annual meeting to discuss the results of the wildlife corridor monitoring and WHIP program and
potential requirements for the implementation of adaptive management options.
Development of specific adaptive management options to address specific issues identified by the
wildlife corridor monitoring (see Supporting Document 7 for example scenarios);
Make recommendations to the applicable regulatory authority if particular adaptive management options
are recommended. The responsibility to implement adaptive management options would remain with the
applicable regulatory authority. For example, if habitat enhancement is recommended on Crown land,
then responsibility to implement the management actions would rest with the Crown.
Determine the funding mechanisms (e.g., grant applications) for specific adaptive management
recommendations as they occur; and
Publicly communicate the results of the two monitoring programs to residents of the development and
the general public in the Town of Canmore on a regular basis.
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The funding of the two programs will be borne by the developers, the province and the Town of Canmore. The
developer’s portion will be raised through the assessment of a Community Homeowner’s Levy. The value of the
annual levy will be determined by the developer(s).

Wildlife Corridor Monitoring Program
As stated in the Three Sisters Wildlife Corridor Rationale Agreement, March 2007 Terms of Reference, a
collaboration betweenTSMV and ESRD; the overall goal of the TSMV Wildlife Monitoring Program is to:

Collect information on wildlife distribution and movement using a scientifically based,
systematic approach that will allow regulatory authorities to make future land use
decisions to ensure a viable network of wildlife corridors is provided at Three Sisters
Mountain Village
The use of the term ‘wildlife corridor’ can have different meanings to different stakeholders. In the ASP, if not
specifically defined, wildlife corridor or simply corridor is as defined by BCEAG (2011), “an area of land designed
and managed to maintain connectivity among habitat patches”. If the reference is to designated or approved
corridors, the reference is to those existing corridors that have been previously approved by the Province,
namely the Along Valley, and the Stewart Creek and Tipple Across Valley corridors.
A substantial baseline data set has been collected during 2009-2012 by Chinook Co. as part of the TSMV
ongoing monitoring commitments (Chinook Co. 2010, 2011, 2012). The program to date has included remote
camera monitoring, ungulate pellet transects and winter tracking on transects and carnivore backtracking.
Continuing the monitoring program or a similar program using a similar study design is recommended. The data
gathered from on going monitoring will aid in the evaluation of the predictions contained in the EIS and will
provide opportunities for adaptive management.
Golder suggests that the monitoring program be fine-tuned based on the result of the previous three years of
data collection. The proposed program will include a continuation of the camera program. The camera program
is particularly valuable because it can monitor use by both people and wildlife in the designated wildlife corridors.
In addition to the camera program, the winter snow tracking transects and backtracking should also be
continued. However, the focus of the winter tracking program will change to be limited to document only wolves
and other rare species (e.g., wolverine). The camera program is sufficient to track the trajectory of grizzly bears,
black bears, cougar and elk populations (i.e., relative abundance, distribution). A recommended change to both
programs is that sampling effort be extended upslope from the existing corridor boundary to monitor use by
people and wildlife above the southern boundary of the designated Along Valley Corridor. This program will
permit evaluation of predictions of the EIS such as less dispersed human use within the wildlife corridors, fewer
off-leash dog use, and continued use by all wildlife KIs.
The following is excerpted from the Chinook Co. monitoring reports (Chinook Co. 2010, 2011, 2012) and
provides details regarding goals and objectives, species of interest, study area, and monitoring methodology for
two recommended monitoring programs that would be continuations of the programs that have been
implemented since 2009.
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Goal and Objectives
The goal of the corridor monitoring is to determine wildlife relative abundance, spatial and temporal distribution
and winter wildlife movement routes in and around the development.
The overall goal of the TSMV wildlife monitoring program can be broken down into the following specific
objectives:



Assess the functionality of the Along Valley Wildlife Corridor.



Assess the functionality of the portion of the Along Valley Wildlife Corridor south of the Peaks of Grassi
subdivision.



Assess the functionality of the portion of the Along Valley Wildlife Corridor that overlaps with the Stewart
Creek Golf Course.




Assess the functionality of the Stewart Creek Across Valley Corridor.
Assess the functionality of the Tipple Across Valley Corridor.

Species of Interest
The camera program will focus on the following species:















people (Homo sapiens) and their dogs (Canis familiaris)
deer sp.(Odocoileus virginianus and O. hemionus)
elk (Cervus elaphus)
bighorn sheep (Ovis canadensis)
moose (Alces alces)
grizzly Bear (Ursus arctos)
black Bear (Ursus americanus)
cougar (Puma concolor)
lynx (Lynx canadensis)
bobcat (Lynx rufus)
wolf (Canis lupus)
coyote (Canis latrans)
fox (Vulpes vulpes)

The winter transect and back tracking program will focus on the following species:



wolf (Canis lupus)



wolverine (Gulo gulo)
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Study Area
The study area should continue to consist of portions of TSMV slated for future development, the Stewart Creek
and Three Sisters Golf Courses, the wildlife corridor system and its associated conservation buffers, with the
addition of Provincial Land located upslope above the southern boundary of the designated Along Valley
Corridor. The study area extends from the TransCanada Highway, at its northern boundary, to the height of land
between the Bow and Wind valleys. The study area is bounded to the west by the Quarry lakes Habitat Patch
and extends east into the Wind Valley Habitat Patch.

Remote Camera Monitoring Program
The study area is stratified into zones (each represented by a camera) to ensure representational coverage of
the entire area. The zones are arbitrarily defined and only serve to divide the study area into manageable sizes.
The zones are stratified into a 300 m x 300 m grid pattern (Figure 1). A spatial algorithm in ESRI ArcGIS 9.3 (to
eliminate researcher bias) was used to generate three random sample site points within each 300 m x 300 m
grid cell. Random sample site points are prevented from occurring within 50 m of another point or within 50 m of
a grid cell edge.
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Researchers will deploy remote sensing cameras on the closest wildlife movement route (including human
recreation trails and access roads) to the random sample site point that is next in sequential order. The
sequential order of sample sites was generated in ESRI Arc GIS 9.3 by randomly listing the generated sample
sites in each delineated zone (polygon).
Cameras were rotated approximately every 21 days. Camera equipment was Reconyx PC 85 (colour) and PC
75 (monochrome) with 2GB Compact Flash cards. Reconyx PC 85 and Reconyx PC 75 models have identical
internal sensors.
Spatial gaps may exist in some regions of the study area where there are no available wildlife movement routes
on which to deploy cameras.

Camera Monitoring Field Methodology
Using GPS units researchers locate the closest defined wildlife movement route to the UTM coordinate next in
sequential order and deployed a camera. Cameras are attached to a suitable tree with a minimum 6-inch
diameter to prevent false image triggers due to wind shaking the tree. Cameras are mounted at approximately
chest height and are tilted slightly down, at a 45° angle to the trail, to maximize the amount of time a subject
could be detected. When placing cameras on designated human-use trails, whenever possible cameras are
placed lower to the ground to avoid photographing faces. Cameras are set to take a picture every second if the
sensor is triggered. Cameras are locked to the tree to deter theft. A GPS unit is used to record the location of the
camera. Data relating to the sample site are recorded (Table 1).
Table 1

Sample Field Datasheet for TSMV Camera Monitoring Program
Three Sisters Mountain Village - Camera Project Field Datasheet

Observer
Date Camera Up (28-May-10)

Time Camera Up (24 hr)

Date Camera Down (28-May-10)

Time Camera Down (24 hr)

Easting (UTM NAD 83)

Northing (UTM NAD 83)

Site Description
Slope of Hill (Degrees Avg. 50 m diameter)

0-14.99

15- 24.99

25-40

40 +

Slope of Trail (Degrees Avg. 50 m diameter)

0-14.99

15- 24.99

25-40

40 +

Anthropogenic

Along Valley Corridor

Tipple Across Valley

Three Sisters Golf Course

Land Use Category

Other

Stewart Creek Across Valley

Stewart Creek Golf Course

Trail Category

Hydro right-of-way

Road Feature

Wildlife Trail

Habitat Category

Shrub-Grassland

Conifer Forest

Aspen/Poplar Forest

(Greater than 50%)

(Greater than 50%)

Enhancement Site

Yes

No
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Image Download, Storage, Entry and Decision Protocol
Reconyx cameras use compact flash memory cards that can be changed in the field. Memory cards are
downloaded onto a computer, and the images are reviewed by researchers and recorded on data sheets. Image
information is then entered and stored in a Microsoft EXCEL database (Table 2).
Table 2

Summary of Information Collected from Images for Camera Monitoring Program

2: Summary of information collected from images
Heading

Description

Observer

The researcher who transcribed the images from memory card to database.

Sample Site

The UTM NAD 83 coordinates for the sample site.

Date

The date the camera was deployed.

Time

The time the camera was deployed.

Days Operating

The number of days the camera was deployed.

Event

The type of event: options are human or wildlife

Species

Either the wildlife species or the type of human recreation use

Young

Whether there is a young-of-year or yearling in the image.

Number

Number of humans or wildlife in the image

When reviewing images the following protocols are used:



If a subject is in a series of images continuously, without a break, no matter how long, this is entered as
only one event.



If a subject enters and exits the frame a series of times, and it can be determined that it is the same
subject, then it is entered as one event. This rule resets every two hours.

Remote Camera Data Analysis
Data are collected for the following species and groupings: elk, deer species (both mule and white-tailed deer),
bighorn sheep, moose, black bear, grizzly bear, cougar, bobcat, lynx, wolf, coyote, fox, elk young (calf) and bear
young (offspring still travelling with a sow). Data are also collected for non-motorized human use which includes
both: hiker/walker (all human recreation use travelling on foot) and biker (all human recreation use travelling on
bike). The number of detections (images) for each species and grouping were determined for each sample site
(camera location).
Spatial representation is conducted using ESRI ArcGIS version 9.3. For the spatial representation each sample
site (camera) is indexed to reflect the varying amount of effort (time) the camera was functioning in the field. For
each sample site (camera), the number of individuals detected for each species or grouping is divided by the
number of days the camera was functioning to derive the final metric for analysis. Values for the spatial analysis
are presented as individuals/24 hrs.
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For low occurrence species (e.g., grizzly bear), occurrences are displayed using a presence or absence value.
For the remainder of the species and groupings (e.g., deer and elk), indexed values are divided into three
categories using the Jenks classification method in ArcGIS to show varying levels of use. The three categories
were created by taking the sample sites that had a value omitting sites where no detections occurred and then
splitting the dataset using the Jenks method based on the range of the indexed values. A fourth category was
established to show camera sites where no detections for that species or grouping occurred.
Data are collected for the following species and groupings: elk, deer species (mule and white-tailed deer),
ungulate species (elk, deer spp., moose and bighorn sheep), black bear, grizzly bear, cougar, coyote and large
carnivore (bear spp., cougar, bobcat, lynx, wolverine and wolf). Land attribute analysis is not conducted for
human recreation datasets. Five land attribute categories are examined at each site with a subset of parameters
(Table 3).

Table 3

The Five Land Attribute Categories used for TSMV Camera Monitoring Statistical
Analysis

Anthropogenic Land Use Category

Trail

Slope

Habitat

Enhancement Site

Along Valley Corridor

Wildlife Trail

0-14.99 ̊

Conifer Forest

Yes

Stewart Creek Across Valley Corridor

Road Feature

15-24.99 ̊

Shrub-Grassland

No

Tipple Across Valley Corridor

Hydro Right of Way

25-40 ̊

Aspen/Poplar Forest

Stewart Creek Golf Course

40 ̊ Plus

Three Sisters Golf Course
Other *
*Lands not designated as either
Wildlife Corridor or Golf Course

To determine the slope value for each camera sample site, researchers use a BackCountryAccess inclinometer
in conjunction with a 1.5 m pole. The pole is deployed perpendicular to the most prominent slope on the
landscape and configured to reflect the average slope grade over a 50 m segment centred on the sample site
location. Researchers then place the inclinometer on the pole and record the slope value. Slope values are
then divided into the corresponding slope categories outlined in Table 3.
For each land attribute category, the amount of sampling effort per subset (i.e., the amount of days each
attribute had a camera monitoring it) is determined. For example, if a camera is deployed in the Along Valley
Corridor, on a wildlife trail, on a 0-14.99° slope, in an enhancement site and this camera is deployed for 22.4
days, then each subset would be allotted 22.4 days of sampling time. From this a proportion of effort is
determined for each subset in each land attribute category. The proportion of effort is used in conjunction with
the observed species values for each category subset for statistical analysis.
Manly’s standardized selection ratio is used to look at the relationship between species presence and land
attribute categories. Manly’s standardized selection ratio allows for the simple calculation and expression of
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relative strength of selection for different land categories (e.g., slope, habitat). The ratio is derived from the
observed values for each subset in conjunction with the proportion of sampling effort for the corresponding
subset.

Winter Transect Study Design
The winter transect study design uses a systematic sampling design based on linear transects distributed across
the study area. Transects were established on the landscape at regular intervals using a GIS (Figure 2).
Transects align with existing transects and are marked with flagging tape and are located to pick up the
movement of wolves and wolverine using the south side of the Bow Valley between the Canmore Nordic Centre
and the Wind Valley.
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Field Methodology



Transects are monitored after each snowfall event for wildlife tracks. In order to allow tracks to accumulate,
monitoring commences 16-24 hours after snowfall has ceased.



Should conditions deteriorate and the survey of all transects cannot be completed (e.g., additional snowfall,
snow melt out) the following round of monitoring will begin with those transects not monitored in the
previous round.



For each 50 m segment, observers record the presence of wolves and wolverine, number of individuals,
and direction of travel. Individual species tracks that cross a transect multiple times within a 50 m segment
are only recorded as one event.



Full transects are completed prior to the initiation of any snow tracking



After completion of a full transect, if wolves or wolverine have been detected, observers backtrack the
movement route and record the route using a GPS.



Researchers record notable occurrences (e.g., bed sites, scent posts, kill sites) as they arise during snowtracking sessions.



Information recorded during transect (Table 4) and backtracking (Table 5) sessions are described below.

Table 4

Information Recorded on the Winter Transect Monitoring Form

Heading

Description

Transect Name

The name of the transect monitored.

Date

The day/month/year that the monitoring was completed.

Observer

The initials of the observer.

Last Snowfall

The number of hours since the end of the last snowfall event

Time

The time the observer monitored the transect.

Transect

The 50 m segment that is being surveyed.

Species/Number

The number of individuals for each species for the corresponding 50 m segment.
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Table 5

Information Recorded on the Wolf and Wolverine Back-tracking Monitoring Form

Heading

Description

Date

The day/month/year that snow tracking was conducted.

Observer

The initials of the observer.

Species

The species being tracked.

Time

The time the observer started the tracking session.

Start Point

The UTM coordinate at which the tracking session started.

End Point

The UTM coordinate at which the tracking session ended.

Winter Transect Monitoring and Snow-Tracking – Analysis
Spatial analysis is conducted using ESRI ArcGIS version 9.3. The temporal metric (24 hours) for analysis is
derived by calculating the total time between end of a snowfall event and start of each transect survey. To
analyze the winter data, the relative abundance of each species was expressed as the number of tracks
observed / 24 hours.
Winter snow-tracking sessions were displayed using the ESRI ArcGIS version 9.3. Two land attribute categories
are analyzed, each with a subset of parameters (Table 6).
Table 6

The Two Land Attribute Categories used for Winter Transect Statistical Analysis

Anthropogenic Land Use Category

Slope Category

Along Valley Corridor

0-14.99 ̊

Stewart Creek Across Valley Corridor

15-24.99 ̊

Tipple Across Valley Corridor

25-40 ̊

Stewart Creek Golf Course

40 ̊ Plus

Three Sisters Golf Course
Other
*Lands not designated as either
Wildlife Corridor or Golf Course

To determine the slope value for each 50 m segment, researchers use a BackCountryAccess inclinometer in
conjunction with a 2 m aluminum pole. The aluminum pole is deployed perpendicular to the most prominent
slope on the landscape and configured to reflect the average slope grade over the 50 m segment. Researchers
then place the inclinometer on the pole and record the slope value. Slope values are then divided into the
corresponding slope categories outlined in Table 6.
For each land attribute category the amount of sampling effort per subset (i.e. the total number of days since the
last snowfall event that each attribute was monitored) was determined. For example a transect segment
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established in the Along Valley Corridor, on a 0-14.99° slope, was monitored 10 times with an average of
24 hours since the last snowfall event ended for a total of 10 days (240 hours); then 10 days of sampling time
would be allotted to each of the subsets. From this a proportion of effort was determined for each subset in each
land attribute category. This effort proportion was used in conjunction with the observed species values for each
category subset for statistical analysis.
Manly’s standardized selection ratio was used to look at the relationship between species presence and land
attribute categories. Manly’s standardized selection ratio allows for the simple calculation and expression of
relative strength of selection for different land categories (e.g., slope, habitat). The ratio is derived from the
observed values for each subset in conjunction with the proportion of sampling effort for the corresponding
subset.
Caution must be used when the results of monitoring are interpreted because a number of confounding factors
(i.e., factors other than the Project) may influence the results. For example, growth of Calgary and other
communities in southern Alberta will likely increase human use in the Bow Valley with or without the Project and
these increases should be considered when interpreting results of the monitoring program. For example, if high
human use in designated habitat patches renders them ineffective, then there is no reason to expect wildlife to
continue to use corridors linking them, similar what has been observed for wolves in the Bow Valley under
current conditions (EIS, Section 6.4.2.2).
Wildlife Exclosure Fence Intregrity Monitoring and Maintenance Program
The independent Monitoring Program Committee will be responsible for the implementation of the wildlife
exclosure fence integrity monitoring and maintenance program as outlined at the beginning of this Supporting
Document. This program is a vehicle to encourage active participation of the community in the wildlife
monitoring. The implementation of the program should include at a minimum:
Development of a mechanism and schedule for fence patrols. The development of a volunteer fence stewardship
group to conduct fence patrols would be an ideal way to involve the community and at the same time reduce
costs associated with the program. To ensure that the program is consistently implemented, a contractor may be
required to administer the program including the maintenance of a volunteer list and a schedule for fence patrols
as well as to ensure the results of the patrols are consistently reported back to the Monitoring Program
Committee. This could be the same contractor that is either conducting or overseeing the wildlife corridor
monitoring program.
The perimeter fence for each development should be checked on foot on a regular basis. Initially, fence patrols
should be scheduled weekly to check fence integrity and identify potential issues that may contribute to the
likelihood of fence breaches in the future (e.g., dead or leaning trees in the vicinity of the fence). Damage to the
fence should be reported immediately and repairs should be completed as soon as practical to reduce the
likelihood that wildlife can take advantage of fence damage and breach the barrier. The frequency of fence
integrity monitoring should be revisited by the Monitoring Program Committee on a regular basis to determine if,
based on the results of previous monitoring, the frequency of patrols can be reduced and if the number of patrols
needs to be increased because fence damage is occurring more frequently than predicted.
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