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EXECUTIVE SUMMARY 

The intent of the Caribou Recovery Pilot Project (the Project) is to further develop the concept of a 
predator-free fenced area to support a small breeding subpopulation of woodland caribou within their 
natural habitat in northeast Alberta (the Pilot). The purpose of the Pilot would be to improve caribou 
survival and productivity inside a predator-free fenced area and to translocate caribou born within the 
exclosure to reinforce extant local population(s). The Pilot is proposed as one conservation management 
tool in a suite of complementary recovery actions for boreal caribou that may be endorsed and 
implemented by the Government of Alberta (GoA) as part of caribou action and range plans. Both habitat 
restoration and population management are likely required to ensure self-sustaining woodland caribou 
populations in northeast Alberta and the Pilot could provide immediate recovery benefits to complement 
longer-term habitat recovery efforts. The scope of the Pilot is envisioned to support a breeding herd of up 
to 50 caribou (approximately 45 females and 5 males) and their offspring. It is projected that 18 to 
27 calves per year may be available for translocation to support caribou recovery. 

Work conducted to advance the Pilot has been ongoing since 2011 and has included: technical feasibility 
studies; investigation of potential fence designs and small scale field trials; analysis of cost effectiveness; 
assessment of population recovery tools; and the development of a preliminary fence design, regulatory 
roadmap and stakeholder engagement strategy. 

ConocoPhillips Canada, Devon Energy, Nexen, Suncor and Athabasca Oil Corporation have provided 
funding for the scope of work described in this report (the Project) through Canada’s Oil Sands Innovation 
Alliance (COSIA). All work products have been submitted to Alberta Environment and Parks (AEP) to 
support GoA decision making with respect to a caribou recovery Pilot in northeast Alberta. The scope of 
work conducted for this stage in Pilot development includes six key components: 

1. Pilot Fence and Handling Facility Design - a description of possible fence and handling facility 
design options to achieve caribou management objectives. 

2. Candidate Area Identification - identification of potential and preferred candidate areas along with 
example fence layouts for the predator exclosure based on ecological, economic, community and 
logistical considerations. 

3. Regulatory Requirements - a description of anticipated regulatory requirements and a Regulatory 
Engagement Plan for the Pilot. 

4. Pilot Implementation - a proposed governance model and schedule for Pilot implementation. 

5. Management Planning Guides - a set of 12 management planning guides to support the Pilot 
proponent in the development of site-specific management plans for Pilot implementation. 

6. Preliminary Cost Estimate - preparation of a preliminary cost estimate for planning, construction, 
operation, 10-year Pilot review and potential decommissioning based on best available information. 

In addition to the six components noted above, initial engagement with Aboriginal communities was 
conducted over the course of a year (October 2016 to October 2017). This engagement helped to identify 
interests, issues and concerns and to improve Pilot design by incorporating both traditional knowledge 
from years of living on the land and current knowledge from individuals living and working near potential 
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candidate areas. Input from Aboriginal communities was used to inform the selection of candidate areas, 
improve proposed fence and handling facility design and to inform Pilot management planning guides that 
will be used to create the management documents that will define Pilot implementation. An Aboriginal 
Engagement Report was prepared and submitted under separate cover to describe engagement efforts 
and to consolidate recommendations provided by participating Aboriginal communities throughout the 
course of engagement. 

Pilot Fence and Handling Facility Design 

Pilot fence and handling facility design will depend on Pilot objectives, including caribou husbandry and 
monitoring objectives, and the level of caribou management selected by the proponent. Based on a 
number of assumptions described in the attached reports, the basic design proposed for the Pilot includes 
the following three components: 

1. A perimeter fence designed to exclude large predators and ungulates that would enclose an area of 
75 to 100 km2 to create an area suitable to maintain a breeding population of up to 50 caribou and 
their offspring. The perimeter fence would be an eight-foot-high, high-tensile interlock game fence 
with alternating wood and steel posts that would include a mesh wire apron pinned to the ground to 
prevent animals digging under the fence, as well as several high-tensile electrified wires to act as a 
physical and behavioural barrier. 

2. Cross and internal fencing to provide a structural means of delineating smaller areas or paddocks 
within the perimeter fence to manage caribou within the fenced area. 

3. A stand-alone animal handling facility located within the perimeter fence to facilitate passive and/or 
active capture of caribou groups, followed by handling and processing individual animals. The facility 
would include elements such as wing fences, paddocks, alleyways, gates and an animal squeeze. 

Candidate Area Identification 

The focus of candidate area selection was the East Side Athabasca River (ESAR) and Cold Lake (CL) 
caribou ranges because they are considered the highest risk boreal caribou ranges in northeastern 
Alberta and they also allow better logistical access for piloting a predator fence. Potential Pilot candidate 
areas were identified using a Geographic Information System (GIS) constraint mapping process that 
incorporated input from Aboriginal communities and considered ecological, economic, community and 
logistical data layers. The net result was the identification of eight potential candidate areas that were 
subsequently narrowed down to three preferred areas and four example fence layouts ranging in area 
from ~71 to 94 km2. Example fence layouts were based on criteria related to constructability and the 
minimization of cost, new disturbance, and interference with other land users and infrastructure. 

Regulatory Requirements 

The Pilot is a novel concept that from a construction and operation perspective is relatively simple and 
straightforward but from an ecological and stakeholder perspective is much more complex. Potential risks 
to wildlife and habitat inside the Pilot fence, the challenges of population management and potential 
implications to land users will need to be carefully assessed and managed by the proponent and by 
regulators. It is not possible to confirm regulatory requirements until a site is selected and a final design is 
available; however, based on a preliminary understanding of Pilot design, known regulatory requirements 
include Public Lands Act dispositions, Wildlife Act permits and licenses and potentially an assessment 
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pursuant to the Historical Resources Act. Other possible requirements are location and construction 
method dependent such as authorizations to conduct work in and around wetlands as per the Water Act 
and the associated Alberta Wetland Policy and authorizations pursuant to the federal Fisheries Act. A 
proposed regulatory engagement plan for the Pilot was prepared to confirm regulatory expectations for 
the Pilot. 

Pilot Implementation 

No consideration has been made within this scope of work to recommend a specific proponent for the 
Pilot; however, governance recommendations and implementation team roles applicable to the various 
legal entities or combination of entities who may act as a Pilot proponent are described. It is foreseeable 
that the GoA, Government of Canada, private business, not-for-profit agencies, Aboriginal communities or 
a combination could be involved in leadership or funding roles for a Pilot. The proposed governance 
structure includes a Pilot Management Team comprising staff, contractors or secondees with specified 
skills and experience lead by a Pilot Director reporting to a Board of Directors with the support of a 
Steering Committee and a Science Committee. Pilot implementation actions are described for a 13-year 
period beginning with a 1 year Planning period, 1 year Construction Period, 10 full years of Operation and 
a 1 year decommissioning period; however, a decision could be made to extend operation of the Pilot 
beyond 10 years if the Pilot is successful. 

Management Planning Guides 

Until a site is selected and Pilot objectives and management strategies are confirmed, it is not possible to 
finalize operational plans; therefore, a number of management planning guides with recommended 
content and procedures have been developed to support Pilot implementation. A management plan is the 
link between project goals and objectives and the action plan to 
achieve them. Management plans define how a specific aspect 
of a project is conducted, monitored and controlled through the 
life of a project. The list of 12 proposed management plans for 
the Pilot considers good project management practices, 
technical requirements, regulatory requirements and 
stakeholder input and expectations. A planning guide was 
prepared for each of the proposed management plans (sidebar) 
for which a site-specific management plan should be developed 
by the proponent. 

Draft management planning guides were presented to 
Aboriginal communities during a series of workshops in 2016 
and 2017 and input from communities has been incorporated 
into the planning guides. 

Some of the technical planning guides (e.g., Caribou 
Husbandry, Predator and Wildlife Management) have also been 
reviewed by a technical advisory group with expertise in 
caribou ecology and veterinary medicine. The technical planning guides1 were developed to provide 
options for consideration if a decision to proceed with a Pilot is made. There is currently uncertainty about 

                                                      
1. The Pilot planning guides have been categorized as technical, project management and external, as listed in Table 9-1. 

Management Planning Guides 

1. Fence and Handling Facility 
Construction Planning  

2. Caribou Husbandry  

3. Genetic Conservation  

4. Predator and Wildlife  

5. Monitoring and Research  

6. Operation and Maintenance 

7. Risk Management  

8. Emergency Response  

9. Access Management  

10. Aboriginal Consultation  

11. Stakeholder Engagement  

12. Communication and Outreach 
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the level of management intervention (risk tolerance) that should be adopted for the Pilot. In the absence 
of agreement on Pilot objectives and associated risk tolerance, the technical planning guides identify 
management measures that require more intervention but would substantially reduce the risk of 
undesirable Pilot outcomes. Notwithstanding, the technical planning guides also discuss the range of 
management actions associated with different management intervention levels. 

Preliminary Cost Estimate 

A preliminary cost of approximately $28 million was estimated for a 13-year period covering planning, 
construction, operation and decommissioning of the Pilot. This cost estimate was prepared for planning 
purposes only and will require refinement if a decision to proceed with the Pilot is made. This estimate 
considers all costs contemplated at this stage in Pilot planning; however, the estimate may change 
significantly based on site selection, handling facility design, governance model and management 
decisions. The only costs that were verified through consultation with a vendor were for fence 
construction and remaining costs were based on assumptions documented in the report. 

Based on a preliminary budget estimate for the Pilot of $28.2 million and potential annual caribou 
production ranging from 18 to 27 caribou, the projected per capita production costs of caribou were 
estimated to range $116K to $174K. This range in projected per capita production costs is competitive 
with other caribou population management programs such as the Revelstoke Maternity Pen Program 
(www.rcrw.ca), which has an annual cost per caribou produced of $250K (Serrouya 2017, Pers. Comm.). 

Next Steps 

The concept of a predator exclosure Pilot has been under development since 2011 and sufficient work 
has been competed to understand how a Pilot could be designed and operated. The next step for Pilot 
development is for the GoA to determine if such a project is aligned with caribou range and action plans. 
If so, the GoA would then need to determine how to implement the Pilot (i.e., who would lead, funding 
model). If a decision to proceed is made, Pilot leadership, staff and committee roles would need to be 
finalized and filled and work to confirm a selected site should begin. Formal consultation and continued 
engagement with Aboriginal communities and other potentially affected land users will be critical to final 
site selection and Pilot implementation. 
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1 INTRODUCTION 

The Caribou Recovery Pilot Project (the Project) has been established to further develop the concept of a 
predator-free fenced area to support a small breeding population of woodland caribou (the Pilot). 
The Pilot is proposed as one conservation management tool in a suite of complementary recovery actions 
for boreal caribou that may be endorsed and implemented by the Government of Alberta (GoA) as part of 
caribou action and range plans. Both habitat restoration and population management are likely required 
to ensure self-sustaining woodland caribou populations in northeast Alberta and the Pilot could provide 
immediate recovery benefits to complement longer-term habitat recovery efforts. 

The primary objective of the Pilot is to establish and maintain a small breeding population of caribou in a 
fenced predator-free exclosure within their natural habitat in northeast Alberta. The intent of the Pilot is to 
improve caribou survival and reproductive success inside the fenced area and to translocate caribou born 
within the exclosure to reinforce extant local population(s). This management approach is important for 
complementary habitat protection and restoration measures that are aimed at addressing landscape-
scale factors of caribou decline that are ultimately linked to human-caused habitat alteration, primary prey 
enrichment and changes in predator-prey dynamics (DeCesare et al. 2010; Boutin et al. 2012; Wittmer et 
al. 2013). 

This Summary Report describes the work conducted by the Project Team (Section 3.3) in 2016 and 2017 
to further develop the Pilot concept. All work products are included as appendices to this report and have 
been submitted to Alberta Environment and Parks (AEP) to support GoA decision making with respect to 
a caribou recovery Pilot. This Summary Report also incorporates content that was prepared by the 
Project Team for an earlier study in 2016 (Antoniuk et al. 2016). 

2 CARIBOU RECOVERY CONTEXT 

Boreal woodland caribou were assessed as threatened by the Committee on the Status of Endangered 
Wildlife in Canada in 2002 and were listed as threatened when the federal Species at Risk Act came into 
force in 2002. The Federal Recovery Strategy for the Woodland Caribou, Boreal Population, in Canada 
(the Strategy; Environment Canada 2012) lists all of Alberta’s 12 local populations as ‘not self-sustaining’ 
due to threats posed by habitat alteration from anthropogenic and natural sources as well as increased 
predation resulting from that habitat alteration. The goal of the Strategy is to achieve self-sustaining local 
populations in all boreal caribou ranges throughout their current distribution in Canada, to the extent 
possible. The federal Strategy directs provincial and territorial governments, who have jurisdiction over 
the management of lands, natural resources and wildlife, to conduct range level planning and develop 
action plans for implementation (ECCC 2016). 

The Alberta Caribou Policy (GoA 2011) confirms the GoA’s commitment to achieving naturally sustaining 
woodland caribou populations. The policy acknowledges that caribou conservation is a shared 
government, public and private sector responsibility that is led by government but leverages the 
resources of other land users, including industry. The policy establishes a framework for range level 
planning in Alberta and, at a high level, describes the potential conservation tools that would be 
considered. The GoA has placed highest priority on the identification and protection of existing caribou 
habitat but also recognizes that habitat restoration, land management decision making, and management 



 

 2 

of wildlife populations are also important. The policy explicitly includes predator and prey management as 
a conservation tool. The predator fence concept under consideration in this Pilot is a population 
management tool that can be implemented in the near-term with potentially immediate positive effects for 
caribou populations. 

3 OVERVIEW OF THE CARIBOU RECOVERY PILOT PROJECT 

3.1 Background 

The concept of creating a woodland caribou predator fence or safe zone in northeast Alberta is a 
management option that has been widely discussed but not yet implemented. In 2011, a group of oil 
sands operators (the Oil Sands Leadership Initiative [OSLI]) commissioned four independent feasibility 
assessments to identify the risks and opportunities of constructing, maintaining and monitoring a fenced 
predator exclosure and assess the overall practicality and likelihood of implementing a successful fencing 
program (Golder 2011; Hab-Tech 2011; Matrix 2011; Terrain FX 2011). OSLI then supported a workshop 
for 43 technical experts to discuss appropriate guidelines or criteria that would be required to successfully 
implement a caribou predator fence from a biological and ecological standpoint, or to identify the science-
based reasons why this approach should not be considered further (Antoniuk et al. 2012). OSLI also 
commissioned a high-level regulatory road map to document potential regulatory and stakeholder 
requirements associated with this concept (Terrain FX 2012). 

Ecological experts participating in the 2011 and 2012 technical studies and workshop concluded that a 
large predator fence exclosure would be technically feasible, albeit challenging and costly to implement, 
and should be considered for implementation as part of caribou range plans. Technical experts 
unanimously agreed that a predator fence should not be done in isolation, and this tool to be part of an 
integrated government program to recover caribou habitat with lower predator and prey populations in 
surrounding areas. The cost-benefit of the predator fence concept was identified as a key challenge. As a 
result, economic and ecological cost effectiveness analyses were subsequently commissioned by 
Canada’s Oil Sands Innovation Alliance (COSIA; Hauer et al. 2014; Boutin and Serrouya 2015). These 
analyses concluded that predator fences represent viable, cost effective caribou recovery options to 
address unsustainable predation levels. 

As a first step toward understanding the implementation of predator fence as a management tool, 
Canadian Natural Resources Limited, ConocoPhillips, Devon Energy, Nexen Energy, Shell Canada and 
Suncor Energy sponsored fencing trials in 2014 and 2015 to test multiple fence designs in boreal forest 
terrain to determine their effectiveness for exclusion of woodland caribou predators. Learnings from these 
fencing trials have been considered in Pilot design where appropriate. 

In 2015, COSIA completed a study to further advance the Pilot concept. The scope of this study included: 

• the identification of potential locations for a large predator fence exclosure or smaller maternal pen; 

• investigation of potential fence designs; 

• identification of anticipated regulatory requirements; and 

• development of a strategy for stakeholder and regulatory engagement and implementation. 
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Products from the COSIA study included: 

• Preliminary Fence Design; 

• Regulatory Road Map, Strategy and Implementation Program; and 

• Stakeholder Engagement Strategy. 

These reports were relied upon for the completion of the Pilot scope described in this Summary Report, 
which is considered to be an extension of the COSIA study and was conducted by some of the same 
consultants and industry members and informed by the same technical experts. Where appropriate, 
relevant text from the COSIA study has been updated and included in this Summary report, particularly 
components of Section 7 Regulatory Requirements and Section 8 Pilot Implementation. Reports related 
to previous work on caribou recovery can be found on the COSIA website (http://www.cosia.ca/caribou-
projects). 

In 2016, a number of oil sands operators2 engaged the International Union for Conservation of Nature 
and (IUCN) the Calgary Zoo for a 3-day workshop to explore four different caribou population 
management tools: captive breeding (i.e., in a zoo environment); wild to wild translocations; small 
temporary maternity pens (e.g., 4 months; 10 ha in size); and large fence exclosures. Approximately 50 
Canadian and international experts agreed that the large fence exclosure concept was likely the most 
viable population tool for the identified objectives (Hayek et al. 2016). This last confirmation of the viability 
of the fence concept enabled the Project Team to conduct more refined Pilot planning, as well as identify 
that early engagement with Aboriginal communities was a key next step. 

3.2 Pilot Project Overview and Scope 

The objective of this scope of work (referred to in subsequent sections as the Project) is to further 
advance a predator fence design for GoA consideration as a component of the northeast Alberta 
woodland caribou range and action plans. The scope of this Project included engagement with Aboriginal 
communities and six key components for a Pilot with an assumed 10-year operating period: 

1. Pilot Fence and Handling Facility Design (Sections 5 and 9.1; Appendix C) - description of 
possible fence and handling facility design options to achieve caribou management objectives, which 
may include husbandry, breeding management, and capture, sorting and transport of juveniles for 
translocation to local wild populations. 

2. Candidate Area Identification (Section 6; Appendix A) - identification of potential and preferred 
candidate areas in the East Side Athabasca River (ESAR) and Cold Lake (CL) caribou ranges, along 
with example fence layouts for the predator exclosure based on ecological, economic, community and 
logistic considerations. 

3. Regulatory Requirements (Section 7; Appendix B) - description of anticipated regulatory 
requirements and preparation of a Regulatory Engagement Plan to confirm regulatory requirements 
for the Pilot. 

                                                      
2. Canadian Natural, Cenovus Energy, Devon Energy, Husky Energy, Imperial, Meg Energy, Nexen, Statoil, Suncor and the 

British Columbia Oil and Gas Commission 

http://www.cosia.ca/caribou-projects)
http://www.cosia.ca/caribou-projects)
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4. Pilot Implementation (Section 8) - description of an appropriate governance model for Pilot 
implementation and prepare a preliminary Project phasing and schedule. 

5. Management Planning Guides (Section 9; Appendices C to N) - preparation of a set of 
management planning guides to support the Pilot proponent in the development of site-specific 
management plans for Pilot implementation. 

6. Cost Estimate (Section 10; Appendix O) - preparation of a preliminary cost estimate for planning, 
construction, operation, 10-year Pilot review and potential decommissioning based on best available 
information. 

Early Aboriginal Community Engagement (Section 4) was conducted between October 2016 and 
October 2017 to identify interests, issues and concerns of Aboriginal communities about the Pilot and to 
improve Pilot design by incorporating both traditional and current knowledge from individuals living and 
working near potential candidate areas. The outcomes of this work are provided under separate cover 
and were considered to be a complementary, but separate, scope of work to the six items listed above. 

Deliverables described within the sections noted above and appended to this Summary Report are listed 
in Table 3-1. 

Table 3-1 Pilot Project Deliverables 

Report / Deliverable Described In Report Location 

1 Candidate Area Site Selection Report Section 6.2 Appendix A 

2 Regulatory Requirements Section 7  Appendix B 

3 Fence and Handling Facility Construction Planning Guide Section 9.1 Appendix C 

4 Caribou Husbandry Management Planning Guide Section 9.2 Appendix D 

5 Genetic Management Planning Guide Section 9.3 Appendix E 

6 Predator and Wildlife Management Planning Guide Section 9.4 Appendix F 

7 Monitoring and Research Planning Guide Section 9.5 Appendix G 

8 Operation and Maintenance Planning Guide Section 9.6 Appendix H 

9 Risk Management Planning Guide Section 9.7 Appendix I 

10 Emergency Response Planning Guide Section 9.8 Appendix J 

11 Access Management Planning Guide Section 9.9 Appendix K 

12 Aboriginal Consultation Planning Guide Section 9.10 Appendix L 

13 Stakeholder Engagement Planning Guide Section 9.11 Appendix M 

14 Communication and Outreach Planning Guide Section 9.12 Appendix N 

16 Preliminary Cost Estimate Section 10 Appendix O 
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3.3 Pilot Project Team 

The Project Team for the 2016/17 scope of work described above consisted of: 

• industry funding partners - ConocoPhillips Canada (Project lead), Devon Energy, Nexen, Suncor and 
Athabasca Oil Corporation; and 

• contracted specialists from REDES Inc., EcoBorealis Consulting Inc. and Schaldemose and 
Associates Inc. 

GoA representatives also supported the Project by participating in: 

• the Steering Committee (e.g., Project oversight, scope, scheduling); 

• the Technical Advisory Committee (e.g., feedback and direction on technical aspects of the Project); 
and 

• Aboriginal engagement (participated as an observer during multi-party workshops). 

3.4 Pilot Assumptions 

In 2015, a technical working group was formed to provide input on ecological aspects of fence design, 
construction, and operation. This technical working group included caribou experts from academic, 
government, oil sands, forest industry, and consulting sectors with experience in northeast Alberta and 
with maternal penning. Based on their technical analyses and discussion, this group concluded that the 
Pilot should focus on a smaller predator fence to formally test this concept (i.e., approximately 100 km2 
enclosing 40 to 50 breeding caribou rather than the 1,500 km2

 area enclosing 120-150 caribou initially 
considered during the OSLI evaluations and workshop in 2011 and 2012) (Antoniuk et al. 2016). 
The 2016 IUCN and Calgary Zoo sponsored workshop (Hayek et al. 2016) described a similar candidate 
strategy with an exclosure ranging in size from 100 to 500 km2 with 50 or more caribou. 

At this point in Pilot development, there are four important unknowns that influence the work products 
described in this Summary Report: 

1. The exact location of a proposed Pilot has not been selected. Until a specific site is selected, the 
Project Team cannot provide site-specific design, cost and management details and so the work 
products contain guidance and processes that can be used to develop site-specific content when a 
location has been determined. 

2. Pilot proponent or funders have not been confirmed at this time. The Pilot could be developed with 
leadership and funding from a variety or combination of sources including: the GoA, the Government 
of Canada, industry, private business, not-for-profit agencies, and Aboriginal communities. 

3. Management objectives for caribou have not been explicitly defined and there is currently uncertainty 
about the level of management intervention (risk tolerance) that should be adopted for the Pilot 
(as described in Section 9). 

4. Regulatory uncertainty as described in Appendix B. 
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Based on the outcomes of previous work, ongoing discussions with technical experts and other 
information available to the Project Team, the overarching assumptions that apply to all work conducted 
for this Project are that the Pilot will: 

• be part of an integrated and long-term government range plan to recover caribou habitat and reduce 
densities of predator and primary prey populations in surrounding areas; 

• be proposed to operate for a 10-year Pilot period ending with a program review to determine Pilot 
success and make a decision to either continue operation or decommission the fence and handling 
facility; 

• involve Aboriginal groups, tenure holders and other land users and stakeholders during Pilot site 
selection, design, construction and implementation; 

• enclose an area of approximately 75 to 100 km2 in the ESAR or CL range; 

• maintain up to 50 breeding caribou and their offspring within the fenced area; 

• allow for compatible traditional Aboriginal land use to occur inside the fence with some agreed upon 
protocols for access established in consultation with individual Aboriginal groups; 

• respect tenure and interests within the fence including oil and gas, surface, timber, trapping and 
mineral rights holders either through continued use or appropriate compensation; 

• restrict public access and recreational use within the fenced area; 

• require the development and implementation of a series of management plans to maximize Pilot 
success and minimize risk, including a Caribou Husbandry Management Plan (CHMP) and a 
Predator and Wildlife Management Plan that will be reviewed and approved by regulators to ensure 
that no harm is done to the threatened caribou population; and 

• have explicit metrics to define desired Pilot outcomes, success, and requirements for adaptive 
management along with an associated science program to monitor Pilot outcomes. 

These assumptions will need to be revisited if a decision to proceed with the Pilot is made and a team is 
established to locate and design an exclosure. 

4 ABORIGINAL COMMUNITY ENGAGEMENT 

4.1 Context 

If a decision to proceed with a Pilot is made, the GoA will be responsible for the land use decisions made 
in respect of the Pilot and will be responsible for conducting formal consultation with Aboriginal 
communities prior to Pilot implementation. For the purposes of early Pilot planning, initial engagement 
with Aboriginal communities was conducted in 2016 and 2017. This early engagement allowed the 
Project Team to identify interests, issues and concerns and to improve Pilot design by incorporating both 
traditional knowledge from years of living on the land and current knowledge from individuals living and 
working near potential candidate areas. Input from Aboriginal communities was used to inform the 
selection of candidate areas, improve fence and handling facility design and to inform Pilot management 
planning guides that will be used to create the management documents that will define Pilot 
implementation. A brief description of early engagement activities and outcomes is provided below. The 
Project Team acted as facilitators during early engagement, striving to accurately capture and consolidate 
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recommendations from participating Aboriginal communities. The purpose, design and outcomes of early 
engagement are documented in detail in the Aboriginal Engagement Report provided under separate 
cover. 

4.2 Participating Communities 

Determining which Aboriginal communities to engage was based on proximity of community and 
traditional territory to potential Pilot sites within the ESAR and CL caribou ranges and guidance from the 
GoA Aboriginal Consultation Office (ACO). 

Table 4-1 lists all of the communities that were identified for early engagement including a summary of 
how each community participated in the engagement activities described in Section 4.3. 

Table 4-1 Aboriginal Community Participation in Early Engagement 

Community Identified for Engagement 

Community Participated In 

Pre-Engagement 
Call 

Community 
Specific 

Meeting(s) 

Traditional 
Knowledge 

Mapping 
Sessions 

Multi-Party 
Workshop(s) 

Fort McMurray #468 First Nation     

Chipewyan Prairie Déné First Nation     

Cold Lake First Nation     

Heart Lake First Nation     

Beaver Lake Cree First Nation     

Whitefish Lake First Nation    1 

Métis Local 1935 - Fort McMurray     

Métis Local 780 - Willow Lake/Anzac     

Métis Local 193 - Conklin     

Métis Local 1949 - Owl River     

Métis Local 2097 - Lac La Biche     

Métis Local 1909 - Lakeland2     

1. Whitefish Lake First Nation was not able to attend the third workshop. 
2. The Project Team was not able to reach Métis Local 1909 (Lakeland) after several pre-engagement phone and email attempts 

during October and November 2016. 
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4.3 Engagement Activities and Outcomes 

Early engagement activities were designed to provide Aboriginal communities with information about why 
the Pilot concept is being considered, to describe work conducted to date, and to solicit feedback on the 
concept. More specifically, Aboriginal community engagement activities were conducted with the intent 
that Pilot design would: 

• take into account and be respectful of the interests of participants (e.g., Aboriginal and Treaty rights 
within and around the proposed fenced area); 

• be informed by current and future Aboriginal community activities to identify siting constraints and 
sensitivities; 

• be informed by traditional knowledge; therefore, providing enhanced site-specific information on the 
landscape and animals including such things as caribou habitat and use and animal movements; 

• be designed in consideration of site-specific landscape and land user identified pros and cons 
(e.g., terrain constraints, seasonal animal movements); 

• be designed with supporting management plans and recommendations to ensure that Aboriginal 
community sensitivities, concerns and opportunities have been identified and/or addressed; 

• include best practices informed by both western science and traditional knowledge; and 

• be operated in a manner that is respectful of, and supported by, interested and potentially affected 
Aboriginal communities and stakeholders. 

Early engagement activities for the Pilot included three components: 

1. Pre-engagement to determine interest in the Pilot and appropriate level of engagement. 

2. Initial community specific engagement through meetings and community mapping sessions to: 

 identify potential concerns and sensitivities; 

 gather Aboriginal community and stakeholder input for Pilot planning; 

 understand the level of support for the Pilot; and 

 conduct traditional knowledge mapping. 

3. Hosting of three 2-day multi-party workshops to: 

 select potential Pilot candidate areas based on mapping layers and criteria informed by 
participating Aboriginal communities; 

 inform fence siting and design; 

 inform management planning guides; 

 develop a report of recommendations as identified by participating Aboriginal communities; and 

 review key Pilot plans resulting from the engagement process prior the submission of Project 
documents to the GoA. 
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4.4 Aboriginal Engagement Report 

An Aboriginal Engagement Report (prepared under separate cover) was prepared to document the 
engagement process and to consolidate recommendations provided by participating Aboriginal 
communities throughout the course of engagement. Aboriginal communities provided a number of 
observations and recommendations in relation to: 

• Pilot definition and design that informed the components of the Pilot submission to GoA 
(e.g., candidate area selection, fence and handling facility design, management planning guides); 

• governance of the Pilot; 

• operational details specific to each phase of Pilot implementation; and 

• opportunities to enhance the Pilot by respecting Aboriginal and Treaty rights and interests, supporting 
cultural relevance, integrating traditional knowledge, recognizing existing and future land use, building 
capacity, employing local Aboriginal communities and sharing responsibility for the Pilot with 
Aboriginal groups. 

The intent of the Aboriginal Engagement Report was to provide insight and guidance for the GoA and the 
Pilot proponent. These recommendations do not replace the duty or need for formal consultation; 
however, they are intended to provide insight and guidance should the Pilot advance beyond the concept 
stage. 

Overall, participating communities acknowledged a need, and expressed a desire, for the GoA to move 
forward in a timely manner with evaluating the Pilot for potential implementation. The importance of 
continued involvement in the Pilot by Aboriginal communities is confirmed in the report as is the 
importance of early engagement to allow adequate time to engage, respond and collaborate throughout 
all Pilot phases. 

The content of an Aboriginal Community Recommendation Report (appended to the Aboriginal 
Engagement Report) summarizing community input was validated by all participating communities in the 
third multi-party workshop. After the third workshop, a draft Aboriginal Community Recommendations 
Report was submitted to all participating communities for review, feedback and approval. 

5 PILOT FENCE AND HANDLING FACILITY DESIGN 

The final fence and handling facility design will depend on Pilot objectives, including caribou husbandry 
and monitoring objectives, and the level of caribou management selected by the proponent. A Fence and 
Handling Facility Construction Planning Guide (the FHFCP Guide) described in Section 9.1 and provided 
as Appendix C. This FHFCP Guide has been prepared to describe the actions to be taken by the Pilot 
Management Team to develop a site-specific Fence and Handling Facility Construction Plan (FHFCP) if a 
decision to proceed with the Pilot is made. The focus of the FHFCP will be to design and build the 
infrastructure necessary to achieve caribou management objectives, which may include husbandry, 
breeding management, and capture, sorting and transport of juveniles for translocation to local wild 
populations. The FHFCP Guide includes a description of three potential management approaches - 
extensive, intermediate or integrated - and recommends an integrated system to meet anticipated 
objectives. This recommendation is based on assumptions made by the Project Team and will need to be 
confirmed if a decision to proceed with the Pilot is made. Based on the recommendation to use an 
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integrated approach, the basic design assumptions for this scope of work include the following three key 
components: 

1. A perimeter fence designed to exclude large predators and ungulates that would: 

 be accessible year-round; 

 enclose an area of 75 to 100 km2 to create an area suitable to maintain a breeding population of 
up to 50 breeding caribou and their offspring; 

 be an eight-foot-high, high-tensile interlock game fence with alternating wood and steel posts; 

 include a mesh wire apron pinned to the ground to prevent animals digging under the fence; and 

 include several high-tensile electrified wires to act as a physical and behavioural barrier. 

2. Cross and internal fencing to provide a structural means of delineating smaller areas or paddocks 
within the perimeter fence to manage caribou within the fenced area. 

3. A stand-alone handling facility located within the perimeter fence that would facilitate passive and/or 
active capture of caribou groups, followed by handling and processing individual animals. 

6 CANDIDATE AREA IDENTIFICATION 

6.1 Geographic Focus 

The original geographic focus for previous work on the Pilot concept (Antoniuk et al. 2016) was on the 
four Lower Athabasca Region caribou ranges in northeast Alberta including West Side Athabasca River 
(WSAR), ESAR, CL and Richardson (RICH). The focus of this candidate area selection was narrowed to 
the ESAR and CL caribou ranges because they are considered the highest risk boreal caribou ranges in 
northeastern Alberta and they also allow better logistical access for piloting a predator fence (Antoniuk et 
al. 2016; Figure 6-1). 

6.2 Process for Candidate Area Selection 

Potential Pilot candidate areas were identified within the ESAR and CL caribou ranges (Figure 6-2) 
through a transparent process that incorporated input from Aboriginal communities. Candidate area 
selection builds on recent work by Antoniuk et al. (2016) (and described in more detail by Nishi et al. 
2016). A Candidate Areas Site Selection report (Appendix A) summarizes the approach and key results 
from Geographic Information System (GIS) constraint mapping and multi-party workshops (Section 4.3 to 
identify potential and preferred candidate areas in the ESAR and CL caribou ranges, along with example 
fence layouts for the predator exclosure. 

The process to identify potential candidate areas was done through GIS desktop analyses of available 
geospatial datasets combined with two multi-party workshops to discuss, interpret and revise map 
analyses and key results. Spatial data were provided by government and industry sources and through 
the community traditional knowledge mapping sessions (Section 4.3). Datasets were categorized into four 
areas: 
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1. Ecological: Map layers that reflect ecological value to caribou based on habitat value, knowledge of 
caribou use, and restoration areas representing potential habitat value in the future (e.g., caribou 
ranges, fires, caribou habitat). 

2. Economic: Map layers that provide data on existing or approved footprint and tenure held by energy 
and forestry companies, as well as potential areas of resource deferral (e.g., oil sands and petroleum 
and natural gas leases, oil sands project boundaries and project footprints, timber harvest and 
forestry deferral areas). 

3. Community: Map layers that reflect areas identified as suitable and not suitable for placement of the 
Pilot based on community values, traditional knowledge and land use (e.g., suitable, potentially 
suitable and not suitable areas, registered fur management areas, human settlements). 

4. Logistical: Map layers that reflect spatial information that was considered important for construction, 
operation, and maintenance of a Pilot (e.g., rivers and lakes, access routes, proximity to existing 
power and road infrastructure, and parks and protected areas). 

Candidate area selection used Alberta Township Survey townships as the basic unit to represent and 
assess spatial data. A hierarchical, constraint mapping approach was used (Antoniuk et al. 2016; Nishi et 
al. 2016), whereby map layers were classified as “constraints” or “opportunities” and aggregated at the 
township scale. The opportunities layer was displayed first in the hierarchy to identify townships with the 
highest relative rankings for siting the Pilot; the constraints layer was then draped on top of the 
opportunities layer to illustrate the townships that the Pilot should not be located in. Therefore, by 
combining the two layers in this fashion, clusters of four to six townships that may be suitable potential 
candidate areas for siting the Pilot were identified based on available data. 

6.3 Candidate and Preferred Area Selection 

This candidate area selection process was discussed and revised during two facilitated multi-party 
workshops to identify potential and preferred candidate areas and possible fence layout examples based 
on feedback and direction from workshop participants (Appendix A). The net result was identification of 
eight potential candidate areas, which were subsequently narrowed down to three preferred areas and 
four example fence layouts ranging in area from ~71 to 94 km2 (Figure 6-2). Example fence layouts were 
developed to: 

• maximize use of existing all-weather transportation corridors (preferred) and other linear corridors for 
the fenceline; 

• minimize perimeter fence length; 

• avoid crossings of navigable water bodies; 

• avoid crossings of railway lines and highways; 

• avoid identified oil sands project boundaries; 

• minimize watercourse crossings; 

• minimize length of wetland interception (i.e., avoid organic surficial materials); and 

• provide options to be expanded. 
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In addition to mapping and assessing the locations of example fenced layouts relative to landscape 
characteristics, example fence areas were also compared based on: 

• habitat composition within the fence based on the landcover classification used in the Lower 
Athabasca Regional Plan (Appendix B); and 

• habitat composition along the perimeter fence lines that may be used to provide input into the relative 
costs of construction and maintanence (e.g., wetland construction versus mixedwood or coniferous 
forest, more or less existing linear features along fencelines). 
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Figure 6-1 Geographic Focus for the Pilot (ESAR and CL Caribou Ranges)  
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Figure 6-2 Possible Fence Layouts  
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6.4 Next Steps for Final Site Selection 

The proposed candidate areas and example fence layouts were suggested based on data available to the 
Project Team and input from workshop participants. Additional detailed investigation is required to confirm 
a location if a decision to proceed with the Pilot is made. Additional analysis is expected to include, but 
not be limited to, the following: 

• consideration of other criteria and approaches which may influence the process for site selection 
(Bode and Wintle 2010; Bode et al. 2012); 

• collection of additional geographic data at a finer scale of resolution including detailed assessment of 
vegetation, land cover, and water-feature attributes; 

• application of caribou-centric habitat quality metrics that are based on empirical caribou telemetry-
habitat relationships for northeast Alberta; 

• continued engagement with Aboriginal communities regarding traditional land use (including 
Registered Fur Management Area holders, community support opportunities, cultural land use values, 
etc.); and 

• ground-truthing of selected (or new) example fence layouts within preferred candidate areas with 
community knowledge holders and caribou and fencing specialists. 

7 REGULATORY REQUIREMENTS 

The Pilot is a novel concept that from a construction and operation perspective is relatively simple and 
straightforward but from an ecological and stakeholder perspective is much more complex. A review of 
legislation and policy applicable to the Pilot makes clear that a Pilot does not fit into an existing regulatory 
process that would provide schedule and consultation certainty for the proponent. Potential risks to 
wildlife and habitat inside the Pilot fence, the challenges of predator and wildlife management and 
potential implications to land users will need to be carefully assessed and managed by the proponent and 
by regulators. It is not possible to confirm regulatory requirements until a site is selected and a final 
design is available; however, the following information has been prepared to support the Pilot proponent 
and includes: 

• Regulatory Context - a review of federal and provincial legislation and policy that is driving action on 
caribou recovery (Section 7.1; Appendix B); 

• Regulatory Requirements - a detailed review of legislation specific to the implementation of the Pilot 
including an assessment of anticipated regulatory requirements and uncertainties (Section 7.2; 
Appendix B); and 

• Regulatory Engagement Plan - a preliminary Regulatory Engagement Plan offering next steps for 
confirming the regulatory requirements for Pilot planning, construction and operation (Section 7.3 
Appendix B). 
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7.1 Regulatory Context 

The GoA has jurisdiction over the management of lands, natural resources and wildlife in the province. If 
the Pilot is located on provincial Crown land, federal interest is limited to the recovery of the boreal 
population of woodland caribou and, depending on the location and design, the protection of fisheries and 
navigable waters may also need to be considered. Both the federal and provincial governments have a 
duty to consider Aboriginal Treaty rights and traditional land use in decision making on any development 
on Crown land. 

As described in Section 2 of this report and further discussed in Appendix B, federal and provincial 
government legislation and policy relevant to land management and species at risk protection establish a 
nested framework for caribou recovery. There are no directly relevant case studies in Alberta so 
consultation with and buy-in from senior decision makers in all appropriate regulatory agencies will be 
critical to Pilot success. 

7.2 Regulatory Requirements 

Regulatory decision making in respect of a new development can include planning stage decisions 
(e.g., environmental assessment) and permitting stage decisions (e.g., land dispositions). Regulatory 
requirements are defined according to the physical activities associated with the construction, operation 
and maintenance phases of a project. A detailed assessment of how various pieces of relevant provincial 
and federal legislation may apply to Pilot implementation can be found in Appendix B. 

When considering the Pilot definition assumptions provided in Section 3.4 and the assessment provided 
in Appendix B it is anticipated that, at a minimum, applications will need to be made for the following 
specific permits, licenses and authorizations: 

• Public Lands Act disposition or dispositions to be determined but possibly a Miscellaneous Lease 
issued for a research site and other dispositions for ancillary works (e.g., roads or trails); 

• Wildlife Act Research Permit; 

• Wildlife Act Collection License; 

• Water Act authorizations to construct in or around wetlands and any additional assessment and 
mitigation required which may including replacement as per the Alberta Wetland Policy; 

• Historical Resources Act clearance; and 

• Fisheries Act authorizations if any construction or operation activities have the potential to be a 
serious harm to fish. 

A number of early site-specific assessments to confirm these requirements and support the preparation of 
regulatory applications should include: 

• assessment of watercourse crossings and wetland areas in the Pilot area; 

• assessment of fish habitat to determine if Pilot activities could pose a serious harm to fish; 

• wetland assessment including planning and preliminary cost estimate for any required mitigation; 

• historical resources desktop review to determine if further work is required; and 

• identification of other land users and tenure holders. 
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While not expected, the potential for additional planning phase regulatory requirements such as an 
environmental assessment does exist and is reviewed in Appendix B. For the purposes of this Project, it 
is assumed that the Pilot would be led by a private entity or by the GoA and that regulatory authority 
would rest with AEP. It is also assumed that if GoA were to lead the implementation of a Pilot that they 
would secure the same regulatory authorizations that a private entity would. 

7.3 Regulatory Engagement Plan 

Limited regulatory consultation was undertaken for the Project and uncertainties will remain until 
provincial and federal regulators have been engaged to confirm regulatory requirements. The Regulatory 
Engagement Plan provided in Appendix B identifies the agencies and individuals to be consulted to 
confirm provincial and federal regulatory interests and concerns. The Regulatory Engagement Plan was 
developed to address the following key objectives: 

• confirm that AEP will be the responsible provincial regulator; 

• confirm any additional requirements or restrictions for any sites proposed within or adjacent to a park 
or conservation area; 

• determine opportunities for AEP to provide support for Pilot activities and future implementation 
actions (e.g., predator management, expedited issuance of dispositions); 

• confirm what, if any, input Environment and Climate Change Canada would like to have in Pilot 
design; 

• confirm regulatory requirements for the Pilot including applications to be made and operational 
requirements and best practices to be included in Pilot implementation planning; 

• confirm and document that the rights of tenure holders will be respected, adhering to current 
regulatory requirements through consultation with AEP, the Alberta Energy Regulator, Alberta Energy 
and Alberta Agriculture and Forestry; 

• confirm that the Pilot will not require a provincial or federal environmental assessment; 

• confirm Historical Resources Management Board (Alberta Culture and Tourism) expectations and 
requirements to secure Historical Resources Act clearance; 

• confirm requirements related to application of the Alberta Wetland Policy; and 

• confirm that the proposed approach(es) to manage other approved, traditional, and potential future 
land uses within and around the Pilot are appropriate, and identification of any additional measures 
that will need to be considered or adopted. 

Appendix B contains the names of individuals who are currently in positions to be consulted on the Pilot. 
If a decision to proceed with the Pilot is made, the proponent will need to confirm and update the names 
of individuals to be consulted. 

8 PILOT IMPLEMENTATION 

One of the conclusions of the OSLI-sponsored ecological expert workshop was that a predator fence 
should be proposed, constructed and managed by a third-party management team established for this 
purpose that is arms-length from industry or government (Antoniuk et al. 2012). Technical specialists also 
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agreed that ideally, a third-party team involve one or more local Aboriginal community(s). No further 
consideration has been made within this scope of work to recommend a specific proponent for the Pilot; 
however, the governance requirements and implementation team roles describe below are likely relevant 
to any proponent. It is foreseeable that the GoA, Government of Canada, oil sands industry, other private 
business, not-for-profit agencies, Aboriginal communities or a combination could be involved in 
leadership, advisory, implementation or funding roles. 

The Aboriginal Engagement Report described in Section 4.4 includes a number of recommendations 
related to Pilot implementation, including opportunities for Aboriginal involvement, that should be 
considered by the Pilot proponent if a decision to proceed is made. 

8.1 Governance Model 

Regardless of who the Pilot proponent will be, the Pilot governance model will need to achieve the 
following things: 

• provide clarity on who can make decisions and define the process for making decisions; 

• confirm accountabilities and responsibilities for all Pilot related actions and outcomes; 

• conform to legal requirements that govern the decisions and actions taken in respect of the Pilot 
(finance, contracting, ability to hold regulatory permits, insurance, etc.); and 

• define how policies and procedures to direct Pilot related actions are established and monitored. 

The Pilot proponent will need to have the legal authority to enter into agreements3 that carry financial and 
legal liability. There are a number of legal entities (e.g., company, corporation, society, association, or 
cooperative) that would be able to construct, own, and manage the Pilot to fulfill this requirement. If the 
GoA were to lead the Pilot, a Delegated Administrative Organization (e.g., Alberta Conservation 
Association) could be established or used to implement the Pilot. Use of a legal entity would also allow 
this organization to hold liability insurance and would limit the liability of shareholders funding or 
participating in the Pilot. A review of the advantages and disadvantages of different structures is beyond 
the scope of this Project, and will need to be completed by legal advisors following a decision to 
implement the Pilot. The tax implications of operating a scientific research project under various legal 
entities will need to be evaluated. 

A proposed Pilot governance model applicable to any potential legal entity is depicted graphically in 
Figure 8-1, with each key role described below. Funding to support the governance model (e.g., salaries, 
consulting fees, administration) is included in the preliminary cost estimate described in Section 10. 

                                                      
3.  Agreements would include engaging staff and contractors, owning facilities, and holding approvals and permits. 
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Figure 8-1 Potential Model for Pilot Governance 

8.1.1 Board of Directors 

Potential organizational structures would likely include a Board of Directors to represent shareholders and 
direct the organization’s activities. Shareholders in the Pilot will depend on the legal entity and funding 
model established for the Pilot but may include the GoA and other funders and participants 
(e.g., conservation groups, industry, academia). Aboriginal community(s) with direct interest in Pilot 
activities may also wish to participate as shareholders. The Board may also wish to appoint a director-at-
large, ideally from northeast Alberta, to reflect regional perspectives. The Board of Directors would be 
responsible for: 

• providing overall Pilot oversight and accountability; 

• providing certainty that tenure holder rights will be respected prior to taking any decisions on 
construction of the Pilot fence; 

• developing corporate by-laws, shareholder agreements, and articles; 

• approving the funding model; 

• approving performance and reporting measures; 

• appointing the Pilot Director and evaluating their performance; 
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• approving the overall annual work plan and budget; and 

• providing final approval to construct and operate the Pilot and to decommission or continue after the 
10-year Pilot review. 

8.1.2 Pilot Director 

The Board of Directors would delegate day-to-day management responsibilities and decision making to 
the Pilot Director. The Pilot Director would attend and participate in Board of Director meetings and head 
the Pilot Management Team, comprised of employees, contractors, or secondees from Aboriginal and 
industry organizations or groups with direct interest in Pilot activities. 

The Pilot Director would lead the Pilot Management Team and be responsible for: 

• developing the funding model; 

• developing performance and reporting measures; 

• coordinating preparation of annual business (operating) plans, financials, and annual reports; 

• appointing Pilot Management Team personnel and managing and evaluating their performance; 

• supporting the development and implementation of management plans; 

• coordinating annual work plans and budgets; 

• providing financial oversight and approving large capital expenditures within the Board approved 
annual plan; and 

• recommending Board approval to construct and operate the Pilot and to decommission or continue 
after the 10-year Pilot review. 

The Pilot Director performs a critical role in this governance model not only for Pilot implementation, but 
for ensuring that GoA, Aboriginal and stakeholder interests and concerns are identified and managed 
appropriately. 

8.1.3 Steering Committee 

While the Pilot Director would ultimately be responsible to the Board of Directors, it is proposed that a 
Steering Committee be established to provide guidance to the Pilot Director and provide a venue for input 
by key stakeholders who may be directly affected but are not shareholders. The Steering Committee 
would be expected to operate by consensus, but should have an odd number of members in the event 
that a vote is required for a recommendation to the Pilot Director. Steering Committee members should 
include one or more interested representatives of key stakeholders: GoA, industry members, Aboriginal 
groups, environmental organizations, and possibly local government. 

The role of the Steering Committee would be to: 

• provide input on Pilot oversight and performance; 

• provide input on regulatory and stakeholder engagement; 

• participate in issues identification and management; 
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• provide input on work and budget priorities; and 

• provide recommendations for decisions to construct and operate the Pilot and to decommission or 
continue after the 10-year Pilot review. 

8.1.4 Science Committee 

A Science Committee should be established to provide independent advice on Pilot management, 
monitoring and research. This committee should include interested and representatives with specific 
technical expertise (e.g., wildlife ecology and research design, fence construction, game farming, 
academia, veterinary science) relevant to development or evaluation of the Pilot management plans 
described in Section 9. 

The role of the Science Committee would be to: 

• provide input on relevant technical Pilot management plans developed by the Pilot Management 
Team; 

• identify the need for, and suggest, plan revisions based on monitoring results; 

• provide input on annual work and budget priorities; 

• engage with academic institutions and identify graduate students for research projects; 

• provide peer review of designs, reports and publications; and 

• provide advice on decisions to construct and operate the Pilot and to decommission or continue after 
the 10-year Pilot review. 

8.1.5 Pilot Management Team 

In addition to the Pilot Director, the Pilot Management Team is described below with the following roles: 

• Technical Lead (Pilot Manager); 

• Regulatory, Stakeholder and Communications Lead; 

• Ecology Lead; 

• Business Lead (Administration, Finance, Accounting); and 

• Onsite Staff (multiple). 

If a decision to proceed with the Pilot is made, these roles will need to be filled with employees, 
contractors or secondees and roles may be filled by one or more individuals based on the anticipated 
workload and Pilot schedule. Individuals filling these key roles would report to the Pilot Director and may 
have additional staff or contractors reporting to them. 

It is anticipated that significant consulting support will be needed during the planning phase, particularly to 
finalize fence and handling facility design and to develop management plans. The cost estimate 
described in Section 10 assumes that, at a minimum, the staffing levels shown in Table 8-1 will be 
required for the three primary Pilot phases. These estimates do not include consulting support 
(Section 10). 
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Table 8-1 Minimum Staffing Levels1 

Role 
Staffing Levels (Full Time Equivalent) 

Planning Construction Operation 

Pilot Director 0.75 0.75 0.5 

Technical Lead (Pilot Manager) 1.0 1.0 0.5 

Regulatory, Stakeholder and Communications Lead 1.0 1.0 0.5 

Ecology Lead 0.75 0.75 0.5 

Business Lead  0.5 0.5 0.25 

Onsite Staff (24-hour, 7-day coverage) - - 5.0 

1. Assumes consulting support or additional staff are available as needed) 
 

8.1.6 Regulatory, Stakeholder and Communications Lead 

A key role of the Regulatory and Stakeholder Lead would be to develop and implement a Regulatory 
Strategy including: 

• regulatory engagement to describe and confirm the Regulatory Strategy; 

• preparation or coordination of required documents, plans, and applications; and 

• regulatory engagement for known permitting / authorization requirements; and management of 
applications through the regulatory process. 

This position would also be responsible for: 

• development and implementation of management plans within their scope of work with support from 
other Pilot Management Team members and the Steering Committee, including: 

 Aboriginal Consultation Plan (ACP); 

 Stakeholder Engagement Plan (SEP); and 

 Communication and Outreach Plan (COP); 

• supporting the development and implementation of other management plans at the request of the 
responsible team member; 

• developing annual work plans and budgets; 

• managing legal, consultation, communications, and stakeholder engagement staff and contractors; 
and 

• providing recommendations on decisions to construct and operate the Pilot and to decommission or 
continue after the 10-year Pilot review. 
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8.1.7 Technical Lead 

The Technical Lead would be responsible for: 

• identification and engagement of contractors for detailed fence design, cost estimates and bid 
preparation (as per the FHFCP Guide); 

• construction planning and implementation with support from the Regulatory, Stakeholder and 
Communication Lead, Ecology Lead, Steering Committee and Science Committee; and 

• development and implementation of management plans within their scope of work with support from 
other Pilot Management Team members and the Steering Committee, including the: 

 Fence and Handling Facility Construction Plan (FHFCP) 

 Risk Management Plan (RMP); 

 Access Management Plan (AMP); 

 Emergency Response Plan (ERP); and 

 Operation and Maintenance Plan (OMP); 

• providing support to other Pilot leads for the development and implementation of management plans 
within their scope of work; 

• management of staff and contractors during construction, operation and maintenance, and 
decommissioning; 

• developing annual work plans and budgets; and 

• providing recommendations on decisions to construct and operate the Pilot and to decommission or 
continue after the 10-year Pilot review. 

8.1.8 Ecology Lead 

The Ecology Lead would be responsible for: 

• development and implementation of management plans within their scope of work with support from 
the Science Committee, other Pilot Management Team members and the Steering Committee, 
including the: 

 CHMP; 

 Genetic Management Plan (GMP); 

 Predator and Wildlife Management Plan (PWMP); and 

 Monitoring and Research Plan (MRP); 

• provide support to other Pilot leads for the development and implementation of management plans 
within their scope of work; 

• reporting to the Pilot Director, Technical Lead and Science Committee on Pilot progress and success 
based on monitoring results; 

• developing annual research work plans and budgets; 
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• supporting graduate students participating in research; and 

• providing recommendations on decisions to construct and operate the Pilot and to decommission or 
continue after the 10-year Pilot review. 

8.1.9 Business Lead 

The Business Lead would be responsible for designing and implementing procurement, accounting, 
financial reporting and information management systems. 

8.2 Pilot Phases and Schedule 

Work completed to date has advanced the Pilot concept to three potential candidate areas with example 
fence layouts but significant work remains if a decision to proceed with the Pilot is made. Prior to 
construction, further work will be required to consult with Aboriginal communities, engage stakeholders, 
select a Pilot location, design the fence and handling facility, establish management objectives and 
develop management plans, and secure regulatory approvals. 

Three phases have been used to describe Pilot activities and to estimate costs (Section 10) and schedule 
(Figure 8-2) - planning, construction and operation. Decommissioning was also included in the cost 
estimate. 

 

Figure 8-2 Pilot Schedule 

 

It is anticipated that the Pilot planning phase would begin immediately following a decision to proceed 
with the Pilot and would take at least 1 year (with sufficient resourcing). The primary outcomes of this 
phase would be: 

• creation of an organizational structure for Pilot implementation, including retention of employees, 
consultants, or secondees for the Pilot Management Team and startup of the Board of Directors, 
Steering Committee and Science Committee; 

• development of management plans and implementation of planning phase components, including 
Aboriginal consultation and stakeholder engagement to inform planning activities; 

• regulatory engagement to confirm provincial and federal regulatory interests and concerns; 

• site selection including field surveys to refine fence design requirements and costs; 
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• detailed fence design, costing, and bid preparation; 

• work to secure regulatory approvals including field surveys as required (e.g., fisheries, wetland 
assessment and historical resource assessment); 

• receipt of all required approvals and decision to release fence contract tenders and proceed with 
construction; and 

• commitment to long-lead time items (e.g., 1 year lead time for fence posts). 

It is assumed that the construction phase will occur over 1 year; however, construction will likely need to 
occur during frozen ground conditions, and this will dictate the schedule. Restricted activity periods for 
construction in caribou zones and for migratory bird protection will need to be considered in construction 
planning. Clearing of the fence perimeter right-of-way could occur immediately following decision to 
proceed, subject to site conditions and migratory bird timing restrictions. Construction phase duration will 
also be affected by the effort and time required to remove predators and other prey from within the fence 
and to establish the desired Pilot caribou population composition. 

The operation phase would begin once: 

• the fence and access points are functioning as designed; 

• all large predators have been removed from the fenced area (4 to 6 months prior to wild caribou 
capture) and other wildlife are at levels established in the PWMP (Section 9.4); and 

• wild caribou are captured and the desired caribou composition is established within the fence. 

The operation phase would continue for 10 years, or until a decision is made to either stop and 
decommission the Pilot in the event that it has not achieved pre-defined success criteria or to continue 
operating beyond the Pilot phase. 

9 MANAGEMENT PLANNING GUIDES 

Until a site is selected and Pilot objectives and management strategies are confirmed, it is not possible to 
finalized operational plans; therefore, a number of planning guides with recommended content and 
procedures have been developed to support the Pilot Management Team in the development of site-
specific management plans if a decision to proceed with the Pilot is made. 

A management plan is the link between project goals and objectives and the action plan to achieve them. 
Management plans define how a specific aspect of a project is conducted, monitored and controlled 
through the life of a project. A management plan can be a simple list of required actions, a process or a 
set of procedures that must be followed. The list of 12 proposed Pilot management plans considers good 
project management practices, technical requirements, regulatory requirements and stakeholder input 
and expectations. A planning guide was prepared for each of the project areas listed in Table 9-1 for 
which a site-specific management plan should be developed by the Pilot Management Team. 

A template was prepared to ensure a consistent approach for the development of management plans for 
the Pilot. While each management plan will be different, the template establishes the minimum 
expectations for each plan. This template is based on the basic principles used to establish management 
systems based on continuous improvement principles - plan / do / check /act - and will result in a number 
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of performance measures across all aspects of the Pilot that can be used for reporting to various 
stakeholders during Pilot construction and operation. 

Once developed, the structure of each plan will vary but the basic content will include the plan’s purpose, 
scope, roles, requirements, schedule, resources, training and methods for evaluation and continuous 
improvement. 

The planning guides vary in the level of detail presented 
depending on what information is available before a 
proponent is determined, a site is selected and a fence 
and handling facility design is finalized. 

Draft management planning guides were presented to 
Aboriginal communities during a series of workshops in 
2017 and input from communities has been incorporated 
into the planning guides. 

The technical planning guides4 were developed to provide 
options for consideration if a decision to proceed with a 
Pilot is made. These guides discuss potential issues 
identified through: Aboriginal community engagement; discussions with technical advisors; discussions 
with other specialists with expertise in wildlife capture, breeding and handling; and review of relevant 
scientific literature. There is currently uncertainty about the level of management intervention (risk 
tolerance) that should be adopted for the Pilot. Feedback from Aboriginal community engagement 
generally suggests that Pilot management actions should be designed to substantially reduce potential 
risks and undesirable outcomes to caribou and other animals. In contrast, many technical advisors 
suggested that the level of management intervention should be lower, while acknowledging that 
undesirable outcomes may occur. Technical advisors view the Pilot as an opportunity to test the feasibility 
of this approach while minimizing animal handling, infrastructure, and cost wherever possible. In their 
view, intensive measures should be implemented only after an issue is shown to exist. 

In the absence of agreement on Pilot objectives and associated risk tolerance, the technical planning 
guides identify management measures that require more intervention but would substantially reduce the 
risk of undesirable Pilot outcomes. This “integrated” management approach was adopted for the technical 
planning guides and preliminary cost estimate for two primary reasons. First, due to the inherent 
controversy surrounding wildlife control and the need to enhance Aboriginal, community and public 
support for the Pilot, it is assumed that achieving humane animal welfare outcomes with few or no 
undesirable effects will be a high priority. Second, the Project Team believes that an a prior discussion of 
the logistics and infrastructure required for intensive management intervention will demonstrate that 
potential issues and solutions have been thoroughly evaluated, regardless of the risk tolerance level 
ultimately adopted. Notwithstanding, the technical planning guides also discuss the range of management 
actions associated with different management intervention levels. 

The 12 management planning guides listed are described in Sections 9.1 to 9.12 and are located in 
Appendices C to N. Figure 9-1 summarizes the Pilot Management Team (Section 8) accountabilities and 
responsibilities associated with each management planning guide and assumes that those individuals will 

                                                      
4.  The Pilot planning guides have been categorized as technical, project management and external, as listed in Table 9-1. 
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also hold the same accountabilities and responsibilities for the content of the site-specific management 
plan that is developed under each guide. 

Table 9-1 Pilot Management Plans to be Developed Prior to Implementation 

Pilot Component and Management Plan Purpose 

Technical Planning Guides 

1 
Fence and Handling Facility Construction (Section 9.1) 
Develop a site-specific FHFCP to design and build the infrastructure necessary to achieve caribou management 
objectives.  

2 

Caribou Husbandry (Section 9.2) 
Maintain optimal health and well-being of caribou throughout all aspects of the Pilot, with an emphasis on the 
founders (i.e., the wild [extant] caribou that are captured to establish a fenced herd) and their offspring that will 
be released to reinforce extant local populations of boreal caribou in northeast Alberta.  

3 

Genetic Management (Section 9.3) 
Maintain the genetic diversity of caribou captured from the wild (i.e., founders) and caribou reared within the 
exclosure and subsequently released back to the wild to support the long-term health and viability of extant 
populations.  

4 
Predator and Wildlife Management (Section 9.4) 
Eliminate predation of caribou within the Pilot, and maintain the fenced area as a “predator-free” environment to 
support maximum survival rates of captive caribou.  

5 

Monitoring and Research (Section 9.5) 
Provide information in a timely manner to support operational and strategic management decisions for the Pilot. 
In this context, monitoring is done to provide information to support decision making in the Pilot, whereas 
research is based on monitoring that is done to learn and improve scientific knowledge.  

6 
Operation and Maintenance (Section 9.6) 
Manage the practical aspects of Pilot delivery (procurement, staffing, maintenance, health and safety, training, 
etc.).  

Project Management Planning Guides 

7 

Risk Management (Section 9.7) 
Manage risks using a continuous and proactive procedure throughout the life of the Pilot to increase the 
likelihood of achieving Pilot objectives, improve stakeholder confidence in the Pilot, and encourage risk based 
decision making and planning. 

8 
Emergency Response (Section 9.8) 
Prepare for, respond to, and recover from naturally caused or human induced emergency events that could put 
human life, caribou, Pilot infrastructure or the environment at risk. 

9 

Access Management (Section 9.9) 
Protect the integrity of the Pilot while maintaining access for acceptable uses. Establish a process to identify 
access requirements and acceptable land uses within the Pilot fence and to establish protocols for access by 
tenure holders, Aboriginal communities, Pilot staff, contractors, researchers and other approved users of the 
fenced area.  

Externally Focused Planning Guides  

10 
Aboriginal Consultation (Section 9.10) 
Define consultation requirements and process for the Pilot and provide best practices for consulting with First 
Nation and Métis people in relation to the Pilot.  

11 
Stakeholder Engagement (Section 9.11) 
Create a comprehensive list of stakeholders and understand their interests, needs and potential to influence 
Pilot objectives to build and leverage partnerships, mitigate concerns and garner support for the Pilot.  
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Pilot Component and Management Plan Purpose 

12 
Communication and Outreach (Section 9.12) 
Define how and when information about the Pilot is shared with external parties that are not specifically 
identified in the ACP or SEP. 

 
Figure 9-1 Management Planning Guide Accountabilities and Responsibilities 

9.1 Fence and Handling Facility Construction Planning Guide 

The Fence and Handling Facility Construction Planning Guide (the FHFCP Guide; Appendix C) describes 
the actions to be taken by the Pilot Management Team to develop a site-specific FHFCP if a decision to 
proceed with the Pilot is made. The focus of the FHFCP will be to design and build the infrastructure 
necessary to achieve caribou management objectives, which may include husbandry, breeding 
management, and capture, sorting and transport of juveniles for translocation to local wild populations. 

Fence and handling facility design will depend, in part, on the level of caribou management selected by 
the proponent (e.g., extensive, intermediate or integrated) as described in Appendix C. The FHFCP 
Guide recommends an integrated system that combines an extensive perimeter fence designed to 
exclude large predators and ungulates, along with interior fenced areas, alleyways and a facility 
purposely designed and built for capture and handling of caribou. The FHFCP Guide outlines a procedure 
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to develop and implement a site-specific FHFCP with an emphasis on planning and construction and a 
brief description of operation and maintenance expectations. 

Planning 

The FHFCP Guide includes steps to develop a site-specific conceptual plan that can be used to have a 
detailed construction proposal prepared for fences and an integrated animal handling facility including: 

1. Establish a working group of veterinary and wildlife specialists (e.g., ecologist, game farm producers, 
captive wild cervids and/or other ungulates) to confirm caribou management objectives and to 
develop a conceptual site-specific fence and handling facility to support those objectives. 

2. Engage experienced fence contractor(s) to develop a preliminary site-specific construction proposal 
for fencing based on the conceptual design. 

3. Engage experienced game animal handling system contractor(s) to develop a preliminary site-specific 
construction proposal for the handling facility. 

Fence Design 

The FHFCP Guide includes detailed descriptions of what a proposed fence should include based on work 
conducted to date and the following goals and assumptions: 

1. The fence should effectively exclude large predators and should support safe and efficient 
management of caribou within the fenced area (i.e., distribution, movement, capture, sorting and 
handling. 

2. The perimeter fence should enclose an area of 75 to 100 km2 to create an area suitable to maintain a 
breeding population of up to 50 caribou and their offspring (refer to Appendix C for a description of 
considerations for determining the size of a predator exclosure). 

3. The proposed perimeter fence design is an 8-foot-high, high-tensile interlock game fence with 
alternating wood and steel posts. The perimeter fence includes a mesh wire apron pinned to the 
ground to prevent animals digging under the fence and includes several high-tensile electrified wires 
to act as a physical and behavioural barrier. 

4. Cross and internal fencing is included in the design to provide a structural means of delineating 
smaller areas or paddocks within the perimeter fence to manage caribou within the fenced area. 

Appendix O of this report includes a conceptual schematic (Appendix O, Figure 1) for costing purposes 
that demonstrates the physical relationship between the perimeter fence, cross fence and internal 
fencing. 

Handling Facility Design 

Handling facility design will depend on the caribou management strategy confirmed for the Pilot as 
described in the FHFCP Guide (Appendix C). The FHFCP Guide recommends an integrated facility, along 
with the rationale for doing so, and includes a number of facility design options to be considered once the 
caribou management objectives and site-specific characteristics of the Pilot location are confirmed. 
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Caribou husbandry and health monitoring objectives will largely determine the type of handling facility 
needed. A facility for sorting and handling caribou, if used and managed by personnel trained and 
experienced in principles of humane animal handling (Goddard 2014; Grandin 2014), would increase 
safety and efficiency of conducting routine management, monitoring, and veterinary procedures 
(e.g., applying ear tags, collars, vaccinating, weighing and sorting animals). It is expected that a well-
designed and effectively operated handling facility will increase available options including any hands-on 
monitoring of caribou and will help to implement low-stress capture and sorting of caribou groups and 
restraint of individuals. 

Because there are no precedents for the Pilot, there are no directly transferable guidelines for designing 
and building the necessary infrastructure to support a fenced caribou recovery project within the natural 
habitat of the species. Nevertheless, experience and knowledge gained through wildlife production 
systems, game ranching of wild cervids (and bovids), and smaller-scale conservation and research efforts 
with caribou, reindeer, and other ungulates are useful and applicable. Examples in Appendix C include 
descriptions, schematics and photos of existing facilities that are relevant to the development of a Pilot 
handling facility. 

Construction 

The FHFCP Guide includes the following steps to select contractors and finalize detailed plans and to 
initiate and complete the construction of fences and the animal handling system: 

• evaluate respective preliminary site-specific construction proposals (Section 9.1), and select fence 
and handling facility contractors; 

• work with contractors to complete final detailed construction plans and specifications, schedules and 
budgets for the fence and handling facility; 

• negotiate and award fence and handling facility construction contracts; and 

• initiate, manage, and complete construction of fence and handling facility. 

The Operation and Maintenance Planning Guide (the OMP Guide) includes a number of policies and 
procedures expected to be in place to support these actions (e.g., procurement and contracting, health 
and safety). 

Operation 

The fence and handling facility will require regular monitoring and maintenance for it to be effective. 
Operation and maintenance requirements for the Pilot will be defined as described in the OMP Guide and 
regular maintenance schedules for the fence and facility will be developed prior to construction. 

Caribou husbandry and health monitoring objectives will largely determine the type of internal fence 
infrastructure and handling facility needed. A facility for sorting and handling caribou, if used and 
managed by personnel trained and experienced in principles of humane animal handling (Goddard 2014; 
Grandin 2014), would increase safety and efficiency of conducting routine management, monitoring and 
veterinary procedures. General approaches and principles for use of the fence and handling facility are 
summarized in the Caribou Husbandry Management Planning Guide (Section 9.2; Appendix D) and 
based on husbandry objectives therein. 
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9.2 Caribou Husbandry Management Planning Guide 

The Caribou Husbandry Management Planning Guide (the CHMP Guide; Appendix D) describes the 
actions to be taken by the Pilot Management Team to develop and implement a CHMP for the Pilot. 
Husbandry describes the care given to animals held in short- or long-term captivity (CCAC 2003), and 
associated practices that aim to provide optimal health and maximum survival rates for the animals 
(CCAC 2017). The CHMP Guide outlines an integrated husbandry and wildlife health program for caribou 
directly related to the Pilot. While final caribou management objectives will need to be confirmed if a 
decision to proceed with the Pilot is made, the CHMP Guide serves as a draft CHMP with suggested 
objectives, strategies and actions to maintain optimal health and well-being of caribou throughout all 
aspects of the Pilot. 

The content of the CHMP Guide is based on two key assumptions: 

1. That caribou health and wellness within the exclosure will be managed based on intermediate and/or 
integrated management strategies (Appendix D, Table 1) that, in general, would employ progressively 
more intensive risk reduction strategies that may help address caribou husbandry issues, but at 
higher costs (e.g., purpose-built facilities and fences inside the exclosure). 

2. The Pilot should voluntarily comply with the relevant standards and expectations set forth by the GoA 
(2015) for facilities requiring an Alberta Zoo Permit5 including standards for capture and 
transportation, management, record keeping, health care and staff competence. 

These assumptions mean that the CHMP Guide takes a preventative approach to managing caribou 
health and wellness with an intermediate and/or integrated management strategy. This approach is 
expected to lead to behavioural training and lower stress handling for caribou, which in turn would 
facilitate annual capture of adult caribou and subsequent sorting and relocation of captive-born juveniles6. 
It is assumed that a comprehensive discussion of potential animal husbandry measures would be 
beneficial for technical advisors and decision makers who will need to consider the cost-benefit of 
additional Pilot facilities and operating procedures. 

The CHMP Guide follows guidelines from the Canadian Council of Animal Care (CCAC 2003; 
CCAC 2017) and integrates expert opinion and current standards of field practice in caribou capture, 
husbandry and care. The CHMP should be developed with recognition that program design and 
implementation would reflect a broader ‘One Health’ perspective based on systems approaches to 
identifying and managing health issues and strong multi- and interdisciplinary cooperation (Stephen and 
Karesh 2014), which may include traditional knowledge holders from local Aboriginal communities. 

The CHMP Guide provides suggested objectives, strategies, and actions that will provide the basis for 
health management and care of caribou during the three main operational stages of the Pilot. Operational 
aspects for each stage are described below: 

                                                      
5.  The Pilot would not be designated or accredited as a zoo but it is assumed that it would have similar aspirational goals and 

responsibilities for wildlife conservation and animal care. 
6.  This contrasts with a more extensive approach, whereby juvenile caribou would be captured annually by helicopter net-

gunning, which would likely invoke development of strong conditioned avoidance behavior in breeding females as the Pilot 
progressed. 
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1. Operational Stage 1 - Establishing the Captive Caribou Herd 

a. conduct a health risk assessment by identifying and assessing health hazards for each 
operational stage (e.g., infectious diseases, injury, stress) to determine appropriate management 
approaches; and 

b. capture and transport of caribou to the exclosure from extant local populations using appropriate 
capture, restraint, transportation, health screening and preventative veterinary treatments and 
quarantine (isolation) procedures. 

2. Operational Stage 2 - Captive Breeding of Caribou Herd 

a. habituation and behavioural training of captive caribou to reduce stress and facilitate efficient 
animal management and monitoring and establishment of the generalized extensive approach for 
caribou management within the Pilot handling facility (i.e., seasonal rotation of selected age/sex 
groups of caribou); 

b. maintenance of caribou nutritional health through the development of a nutritional management 
program and protocol built around availability of natural forage resources and supplemental 
feeding; and 

c. monitoring of caribou health based on collection of data (i.e., physical conditions, physical 
measurements, sampling, observation of behaviour, demographics) and detailed record keeping. 

3. Operational Stage 3 - Translocation (Reinforcement of Extant Local Populations) 

a. consideration of caribou pre-conditioning tactics to improve survival rates of captive-born caribou 
released to the wild by training them to avoid predators; 

b. caribou release design to determine whether captive-born caribou should be released with 
experienced adult females and to determine what group size, composition, timing and number of 
releases to a recipient population would align with population-specific recovery objectives; 

c. assembling the translocation group and confirming translocation and release strategies 
(e.g., hard versus soft release); and 

d. post release monitoring to confirm survival rates and understand the performance of translocated 
caribou. 

The CHMP Guide includes recommendations for evaluating caribou husbandry actions through 
continuous monitoring (e.g., health and body condition) and annual reviews including tracking of 
proposed performance measures (e.g., rates of physical injury or infection). 

9.3 Genetic Management Planning Guide 

The intent of the Genetic Management Planning Guide (the GMP Guide; Appendix E) is to provide a 
technical rationale and management approach for establishing and conserving genetic diversity of the 
captive population for the 10-year operation of the Pilot. The GMP Guide describes the actions to be 
taken by the Pilot Management Team to develop and implement a GMP if a decision to proceed with the 
Pilot is made. 
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Conservation of genetic diversity of caribou captured from the wild (i.e., founders) and caribou reared 
within the exclosure and subsequently released back to the wild would allow the Pilot to contribute toward 
reinforcement and recovery of long-term health and viability of extant populations. Although genetic 
diversity is not considered a contributing factor in the decline of boreal caribou, key genetic principles for 
managing captive populations are to maintain genetic diversity and minimize inbreeding (Frankham et al. 
2010). The GMP Guide assumes that the genetic diversity of caribou inside the exclosure is important 
and management strategies are described in the GMP Guide. Practical implementation of these principles 
is important especially where translocations from captive populations are integrated with conservation 
and recovery strategies for extant populations. 

Genetic diversity influences survival and adaptability and, therefore, is an important consideration in long-
term recovery efforts. The GMP Guide recommends objectives and corresponding actions for monitoring 
and reducing the loss of genetic diversity for the Pilot. In a broader context, it is important to note that 
demographic factors are intricately connected to the retention of genetic diversity and growth rates of the 
wild local populations. If populations decline and become smaller, the interaction between demographic 
and genetic responses may become increasingly important interacting factors that limit population 
recovery. 

A key objective of the 10-year Pilot is to establish a stable captive-breeding population of boreal caribou 
that can sustain removals of captive-reared individuals. The captive-reared individuals are to be 
translocated from the exclosure to reinforce and support recovery of extant local populations. Therefore, 
the recommendations in this GMP Guide are specific to the scope of the Pilot, which is to manage (and 
monitor) genetic diversity and breeding of founders within the fenced area and those captive-born caribou 
that are subsequently released back to the wild. The GMP provides rationale for a number of genetic 
management strategies, including: 

• recommended sources (i.e., local populations or herds) from which to capture founder animals and 
establish a captive-breeding population within the predator fence; 

• an optimal number of adult females and males to establish a founder local population; 

• approaches to maintain diversity of the founder local population; 

• recommended methods for genetic quantification of populations and individuals including: 

 evaluation of genetic characteristics of founders and reared caribou; and 

 evaluation of genetic characteristics of the recipient local populations prior to augmentation with 
captive-reared caribou; 

• recommended approaches for monitoring and evaluating subsequent effects of translocations, 
following the monitoring and evaluation framework outlined by Hayek et al. (2016). 

The GMP Guide provides rationale for a number of genetic management strategies for the three 
operational phases of the Pilot: 
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1. Operational Stage 1 - Establishing the Captive Caribou Herd 

a. optimal number of adult females (40 to 45) and males (4 to 6) to establish a founder population of 
up to 50 caribou considering source populations, breeding and survival assumptions and options 
for management approaches; and 

b. recommendations for sourcing the wild-caught caribou (founders) from the same metapopulation 
(northeast Alberta) and from the wild local populations to be augmented in numbers that meet 
genetic management objectives with consideration of forage availability and financial resource 
limits. Two basic options were suggested to establish a breeding herd of up to 50 caribou: 

1. capture from all five local populations at a rate of eight to nine females and one to two males 
from each; or 

2. capture up to 15 females and one to two males from each of the three largest local 
populations (i.e., Red Earth, WSAR and ESAR). 

2. Operational Stage 2 - Captive Breeding of Caribou Herd 

a. proposed replacement strategies to maintain genetic diversity of the founder population; 

b. methods for collection, analysis and documentation of samples needed for the genetic 
quantification of populations and individuals; and 

c. strategies for the evaluation of genetic characteristics of founders and reared caribou to maintain 
diversity. 

3. Operational Stage 3 - Translocation (Reinforcement of Extant Local Populations) 

a. evaluation of genetic characteristics of the recipient local populations prior to augmentation so 
that Pilot success can be monitored; 

b. strategies for reinforcement of extant local populations through translocation of captive-born 
caribou considering genetic characteristics, age, and potential impact on specific extant local 
populations and GoA recovery objectives. 

The GMP Guide contains recommended approaches for monitoring and evaluating subsequent effects of 
translocations using the monitoring and evaluation framework outlined by Hayek et al. (2016). Monitoring 
recommendations include regular monitoring of demographic and genetic characteristics of the captive 
and extant recipient local populations with key performance indicators that may be used for evaluation 
and continuous improvement. Specific monitoring recommendations are included for: 

• monitoring demographic characteristics of the captive population; 

• evaluating and monitoring genetic characteristics of the captive population; 

• monitoring demographic characteristics of the recipient local populations after augmentation; and 

• monitoring genetic characteristics of recipient local populations after augmentation. 

The GMP Guide includes recommendations for evaluating genetic diversity and demographic monitoring 
actions through annual reviews and the tracking of proposed performance measures, measurement 
objectives and desired outcomes with improvement actions identified for instances when the desired 
outcomes are not met. A continuous improvement plan based on the review of key monitoring results is 
included in the GMP Guide. 
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The GMP is based, in part, on a non-spatial population viability analysis (PVA) of the captive population 
over a 10-year duration. Projections were based on optimistic assumptions of demographic rates within 
the captive population, and that the exclosure will be free from large predators (Boutin and Serrouya 
2015). 

Assumptions for demographic rates of caribou in the exclosure are: 

• average annual adult survival of 95%; 

• average annual calf survival of 72%; and 

• average pregnancy rates of 92%. 

Based on these assumed rates and different strategies for replacing founders over time, the potential 
annual production of juveniles that may be available for translocation ranged from 18 to 27 caribou 
(Appendix E, Table 3). 

A similar, but longer term and metapopulation-focused PVA is provided as a supporting document to the 
GMP Guide (Appendix E) and to serve as a starting point for considering longer-term management goals. 

9.4 Predator and Wildlife Management Planning Guide 

The goal of the Predator and Wildlife Management Planning Guide (the PWMP Guide; Appendix F) is to 
recommend a process and key elements that would comprise a PWMP for the Pilot. The aim of predator 
and wildlife management for the Pilot is to support optimal health and maximum survival rates of captive 
caribou by maintaining the fenced Pilot area as a “predator-free” exclosure through removal and 
continuous monitoring. 

The PWMP Guide assumes that predation, the impacts of herbivory by moose and deer on vegetation, 
and potential impacts of beaver on fenceline integrity represent high priority risks that may require an 
integrated management strategy. The PWMP Guide provides a rationale and methodological approach 
for controlling predators and other wildlife within the fenced Pilot area. The PWMP Guide assumes that 
wildlife management outside the fenced Pilot area will be addressed as part of provincial range- and 
action-planning processes, or through other actions coordinated by the GoA. 

Wildlife control actions outlined in the PWMP Guide aim to remove large predators and manage densities 
of other species within the fenced Pilot area through a combination of non-lethal and/or lethal means. 
Wildlife management actions would be undertaken in a staged manner to initially remove all large 
predators and other ungulates within the fenced Pilot area prior to the capture and release of caribou into 
the exclosure. Subsequent monitoring and wildlife control will be undertaken regularly to maintain the 
absence of large predators and manage densities of other species. The PWMP Guide defines the content 
for a site-specific PWMP that will: 

• Outline predator and wildlife control strategies that will be applied within the fenced exclosure 
throughout all operational stages of the Pilot. 

• Establish a framework that considers impacts of control actions on animal welfare outcomes and 
ecosystem effects. 

• Be revised and adapted based on feedback from GoA representatives, technical experts, community 
knowledge holders, and other Pilot stakeholders and collaborators. 
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More specifically, the PWMP will include strategies and actions to: 

• Reduce naturally occurring densities of large predators including wolves, black bears, and cougars 
within the fenced Pilot area to zero. 

• Maintain the “predator-free” condition through maintenance of fence integrity combined with 
continuous control operations based on detection monitoring and subsequent removals. 

• Either reduce densities of mesopredators, (i.e., coyotes and lynx) toward local extirpation inside the 
exclosure or monitor and remove individuals if they were found to be depredating caribou calves. 

• Remove all ungulates (i.e., moose and white-tailed deer) to minimize attractiveness to large predators 
outside the fence, reduce potential negative impacts of herbivory on habitat conditions inside the 
fence, and maintain perimeter fence integrity. 

• Manage species such as beaver to mitigate and prevent impacts to fences and infrastructure that are 
caused by flooding. 

The PWMP Guide includes: 

• Recommended principles for ethical wildlife control that are to be considered in the development of a 
Pilot PWMP. 

• Detailed rationale for the control of large predators, mesopredators, deer, moose and beavers as it 
relates to meeting Pilot objectives. 

• Desired outcomes (management objectives) for predator and wildlife control as it relates to Pilot 
objectives. 

• Description of desired animal welfare outcomes including suggested approaches for developing 
standard operating procedures based on existing class protocols and for using an adaptive 
management framework for wildlife control actions. 

• Proposed adaptive management frameworks specific to the control of large predators, 
mesopredators, ungulates and beavers. 

• Suggested options for wildlife control methods through the various phases of the Pilot (e.g., during 
construction, after construction and prior to capture of the founder caribou population, and during 
operations) including decision trees for lethal and non-lethal control actions. 

• A suggested detection monitoring system, including rationale, purpose and methods, to track 
occurrence and/or relative abundance of controlled species within the fenced area including an 
adaptive management framework specific to the wildlife monitoring system. 

In addition to the adaptive management frameworks to be implemented during Pilot operation, the PWMP 
Guide includes a requirement to conduct reviews of the PWMP to ensure that objectives are being met, 
control actions are being appropriately monitored and that protocols for wildlife control and monitoring are 
effective and being adjusted as necessary. 

9.5 Monitoring and Research Planning Guide 

The Monitoring and Research Planning Guide (the MRP Guide; Appendix G) describes the actions to be 
taken by the Pilot Management Team to develop and implement a MRP for the Pilot. The primary focus of 
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the Pilot MRP will be to provide information in a timely manner to support operational and strategic 
management decisions for the Pilot. In this context, the MRP Guide includes the following definitions: 

• monitoring is repeated field-based empirical measurements that are collected, analyzed and 
interpreted regularly, with key results integrated into an operational management schedule conducted 
by the Pilot Management Team in support of ongoing Pilot decision making; and 

• research is based on monitoring and done to improve scientific knowledge. 

The MRP Guide acknowledges the crucial linkages of monitoring and research within the Pilot to GoA led 
caribou range planning and recovery actions at regional and provincial scales (Figure 9-2). However, the 
primary focus of the MRP Guide is to ensure that the information needs of the Pilot Management Team 
are defined and met through a Pilot-centric monitoring and research program. This program is needed to 
inform operational and strategic decisions in a timely manner and to provide early warning of unintended 
consequences to vegetation, non-target wildlife, and other onsite values so that to appropriate mitigation 
and corrective actions can be taken. 

In addition to providing information for Pilot decision makers, the MRP will also provide the basis of 
information to update stakeholders and the general public about the Pilot. The outcomes of the MRP will 
also be linked to actions taken in the ACP, SEP and the COP to disseminate and update information 
about the Pilot to stakeholders and the public. 

The MRP Guide suggests the establishment of a caribou Science Committee (Section 8.1.4) that includes 
technical experts in caribou management, biology, and health from GoA, academia, and other 
organizations with relevant expertise. The MRP Guide also recommends inclusion of a recognized 
Aboriginal knowledge holder who is familiar with the both the selected site and the regional area to both 
work with the Pilot Management Team and the caribou science team. The caribou Science Committee 
would provide input into the confirmation of Pilot management objectives and strategies which will be 
aligned with the objectives defined in other management plans (e.g., OMP, CHMP, GMP, PWMP). 
Management objectives and monitoring requirements for all aspects of Pilot construction and operation 
would then be used to develop a Pilot MRP using the following framework components: 

1. Monitoring Objectives - The main emphasis of the MRP should be to implement monitoring that will 
collect data on key indicators of valued objects to inform operational and strategic Pilot management 
decisions. 

2. Objects and Indicators - Determination of what should be measured (e.g., the fence itself, wildlife 
populations inside the fence, vegetation communities inside the fence, translocated caribou outside of 
the fence) and how they should be measured (e.g., state variables or parameters of interest). 

3. Design and Sampling Strategy - Development of a strategy for collecting data based on the 
object(s) to be monitored and the methodologies used to collect data. 

4. Data Collection - Development of specific field sampling protocols to ensure standardized data 
collection along with procedures for collecting, archiving, processing and laboratory analysis of 
samples. 

5. Data Management - Development of a data management system to provide seamless integration of 
field data collection and database management. 
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6. Maintenance - Development of a schedule for regular evaluation and quality control for all aspects of 
the monitoring program. 

7. Organization - Confirmation of roles and responsibilities for data collection, sharing, management 
and maintenance once a proponent is confirmed. 

Once the MRP is developed, a basic action plan is to be developed to track scheduled activities and key 
milestones for MRP implementation. The action plan will focus on: 

• ensuring timely and ongoing data collection and analyses; 

• providing regular status updates to Pilot managers and decision makers in government; 

• maintaining ongoing collaborations and funding partnerships; 

• providing regular internal and external communications; and 

• regular evaluation of MRP performance with improvements as needed. 

 

Figure 9-2 Relationship between Pilot Monitoring and Research and GoA Range Plans 

9.6 Operation and Maintenance Planning Guide 

The Operation and Maintenance Planning Guide (the OMP Guide; Appendix H) describes the actions to 
be taken by the Pilot Management Team to develop a site-specific OMP. The Pilot OMP will include: 

• the administrative and operational policies and procedures required to manage human, financial 
and physical resources that will, in combination with other management plans, increase the reliability, 
safety and cost efficiency of the Pilot (Table 9-2); and 

• a Pilot maintenance program that includes both preventative actions and procedures for conducting 
corrective maintenance. 

GOA Caribou Range Plan
for Northeast Alberta: 

Management Objectives & Strategies

Confirm Caribou Recovery Pilot Project: 
Management Objectives & Strategies

• Operations & Maintenance
• Caribou Husbandry
• Genetics
• Predators & Wildlife

Caribou Research 
Objectives

Caribou Population(s)
Monitoring Objectives

Prioritize 
Knowledge Gaps

Pilot Project
Monitoring Objectives
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The OMP will include subject matter that is not covered directly by other management plans and will also 
incorporate technical requirements outlined in other management plans or make reference to the 
requirements of other plans. 

Depending on the topic area, the OMP can include policies, procedures, manuals, guidelines or checklists 
with varying level of specificity and compliance expectations. Applicable provincial or federal government 
requirements and standards should be incorporated into the OMP (e.g., animal handling, occupational 
health and safety, labour code). The OMP is expected to include: 

• an introduction describing the purpose of the Pilot, the overarching Pilot objectives and more specific 
operation and maintenance objectives; 

• design details including as-built drawings and a survey; 

• a description of built infrastructure including approved uses (e.g., buildings, roads, gates); 

• a description of onsite equipment and materials; 

• a listing of regulatory approvals, permits, inspections certifications and requirements for record 
keeping, reporting and re-inspection or re-certification; and 

• a table of documents associated with the OMP, including document owners, important schedule 
information (e.g., reporting or certification requirements) and key linkages to other documents 
including other management plans. 

If a decision to proceed with the Pilot is made, the Pilot Management Team will undertake the following 
actions: 

• set operation and maintenance objectives; 

• determine what legislated requirements are to be incorporated into Pilot planning, construction and 
operation; 

• determine what policies and procedures are required for administrative and operational aspects of 
the Pilot using the preliminary list in Table 9-2 as a starting point; 

• develop a maintenance program that includes both preventative actions and procedures for 
conducting corrective maintenance; 

• determine what policies and procedures the proponent already has in place that could be used or 
revised for the Pilot; 

• identify linkages between the OMP and all other management plans and decide how those links will 
be incorporated into the OMP; and 

• develop and implement the policies and procedures necessary to operate and maintain the Pilot. 

The OMP Guide includes minimum expectations for the content of the Pilot maintenance program that will 
define the actions taken to maintain the fence, handling facility, equipment, roads and buildings 
constructed for the Pilot. The maintenance program should focus on preventative measures to extend the 
life-of-Pilot infrastructure and minimize the amount of unplanned maintenance that is required. 

It is expected that an overarching schedule of Pilot activities documenting the requirements of all 
management plans will be developed as part of the OMP. All elements of the OMP will be reviewed at 
least annually as part of a commitment to continuous improvement. 



 

 40 

Table 9-2 Operation and Maintenance Plan Administrative and Operational Content 

Administrative and Operational Components to be Included in the OMP (List not Comprehensive) 

Human Resources and Staffing 
Health and Safety 
Training Policy 
Insurance 
Finance and Accounting 
Procurement and Contracting 
Pilot Schedule 
Record Keeping 
Operating Logs 

Equipment and Materials 
Sampling and Analysis 
Regulatory Compliance 
Construction and Operation in a Caribou Range 
Contractor Policy 
Researcher Access and Use Policy 
Visitor Access Policy 
Construction Plan 
Commissioning Plan 

9.7 Risk Management Planning Guide 

The Risk Management Planning Guide (the RMP Guide; Appendix I) defines a continuous, proactive 
procedure (Figure 9-3) for identifying, analyzing and responding to risks throughout the life of the Pilot. 
The Pilot RMP Guide establishes a risk management procedure that is aligned with Pilot objectives and is 
embedded into all Pilot activities during planning, construction, operation and decommissioning. 
Application of the procedure outlined in the RMP Guide will reduce uncertainty and increase the 
probability of Pilot success. Development and implementation of a Pilot RMP is expected to: 

• increase the likelihood of achieving Pilot objectives through proactive identification and control of 
potential risks; 

• improve stakeholder confidence in the Pilot; and 

• encourage risk based decision making and planning. 

There are many ways to approach risk management but all methods focus on assessing the significance 
of identified risks and the implementation of appropriate risk responses. Ultimately, the risk management 
procedure can be described as a proactive problem solving tool that uses a simple qualitative approach to 
build a Risk Register that can be used to inform decisions and manage risks throughout the life of the 
Pilot. The procedure requires the Pilot Management Team to: 

• consider how Risk Planning is incorporated into Pilot phases and activities; 

• establish a method for Risk Identification that uses a combination of technical and stakeholder 
knowledge; 

• conduct a Risk Analysis to establish a risk ranking that determines if risk reduction actions are 
needed; 

• determine an appropriate Risk Treatment and develop an Action Plan; and 

• Monitor and Control risks. 

The RMP Guide includes a preliminary list of identified risks, a risk matrix with proposed consequence 
definitions so that risk rankings can be calculated, and a Risk Register template. These tools can be used 
by the Pilot Management Team to determine which identified risks require the development of an action 
plan with appropriate risk treatment mitigations. 
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The development and implementation of a Pilot RMP will be part of the continuous improvement cycle for 
the Pilot by developing a clear plan, implementing the plan, monitoring to verify that plan objectives are 
being met and acting to modify Pilot actions in response to the monitoring. The Risk Register is to be 
reviewed every 6 months to confirm that risks have not changed and that the action plans are meeting 
objectives. 

 

Figure 9-3 Risk Management Procedure 

9.8 Emergency Response Planning Guide 

The Emergency Response Planning Guide (the ERP Guide; Appendix J) describes the actions to be 
taken by the Pilot Management Team to develop and implement a site-specific Pilot ERP once a location 
has been selected. The ERP will be used to prepare for, respond to, and recover from naturally caused or 
human induced emergency events that could put human life, caribou, Pilot infrastructure or the 
environment at risk. An ERP is a tool used to organize critical information including resources and contact 
information, to coordinate the activities of Pilot staff and external resources, and to ensure that staff are 
adequately trained to respond safely to an emergency situation 
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Emergency management can be described as having four phases (Figure 9-4) - mitigation, preparedness, 
response and recovery. It is expected that mitigation of potential hazards will occur during the Pilot wide 
risk assessment and the ERP Guide focuses primarily on preparedness (planning) and response. 
Recovery actions will be determined after an emergency situation has been resolved and will depend on 
the severity of damage. 

 

Figure 9-4 Phases of Emergency Management 

 

Once a fence location is selected, the Pilot Management Team will conduct the emergency management 
work outlined in the ERP Guide to prepare a site-specific ERP. The site-specific ERP will include: 

• emergency response goals and objectives; 

• a site description including detailed maps; 

• an established emergency management team with defined roles and responsibilities for Pilot staff 
and external support in relation to emergency management; 

• a hazard assessment to identify all foreseeable emergency scenarios that is based on the activities 
associated with Pilot during construction, operation and decommissioning and on external factors; 

• documentation of available emergency resources; 

• an emergency response protocol that defines how emergency response actions are initiated, 
implemented and reported on; 

• emergency procedures that include resource lists and communication requirements that are 
applicable to specific emergency scenarios; and 
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• training requirements to ensure that Pilot staff have the capabilities required to respond to 
emergency scenarios; and administration of the ERP including training and documentation 
requirements. 

The ERP Guide provides a decision framework - the emergency response protocol - that defines how the 
ERP is activated, implemented and reported on and includes templates to be used for this purpose. The 
emergency response protocol defines three types of emergency conditions and describes appropriate 
actions for each. The Pilot Management Team will need to develop Emergency Response Procedures for 
specific emergency scenarios as described in the ERP Guide. The ERP Guide also includes 
requirements for staff training and certification as well as ERP training exercises. The ERP Guide requires 
that a full ERP review occurs annually as part of the Pilot commitment to continuous improvement and 
also requires a full or partial review to occur after the ERP has been activated. 

9.9 Access Management Planning Guide 

The Access Management Planning Guide (the AMP Guide; Appendix K) establishes a process 
(Figure 9-5) to identify access requirements and acceptable land uses within the Pilot fence and to 
establish protocols for access by tenure holders, Aboriginal communities, Pilot staff, contractors, 
researchers and other approved users of the fenced area. Development and implementation of a site-
specific AMP is required to protect the integrity of the Pilot while maintaining access for acceptable uses. 
The AMP Guide focuses primarily on access into the Pilot area for approved users but also acknowledges 
the need to minimize new disturbance on the landscape by leveraging existing disturbance for Pilot 
access wherever possible. 

 

Figure 9-5 Access Management Process 
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Cooperation between land users will be critical to achieving Pilot objectives and protecting the population 
of caribou within the fence. Decisions will need to be made regarding the types of land uses that are 
allowable within the Pilot fence. It is expected that Aboriginal land use and tenured access (e.g., industry, 
trapping) will continue in some form but that recreational access may be restricted. The AMP Guide 
establishes a procedure for determining acceptable land uses within the Pilot, confirming access 
requirements and control methods and for monitoring access during Pilot implementation. If a decision is 
made to proceed with the Pilot, the Technical Lead will initiate the development of a site-specific AMP 
using the procedure described in the AMP Guide. Development of a site-specific AMP requires the Pilot 
Management Team to: 

• confirm proposed access management objectives in consultation with potentially affected land users; 

• identify access requirements and conduct a risk assessment of proposed land uses and access; 

• determine the physical measures and infrastructure that will be used to control access; 

• develop access protocols that include access points and control methods/approaches based on 
access needs and the results of the risk assessment; and 

• establish a program to monitor the effectiveness of access protocols, including procedures for 
making changes to access protocols as required (adaptive management). 

Access management objectives for the Pilot will be confirmed after engagement with potentially affected 
land users has occurred; however, the following AMP objectives are proposed: 

• protect caribou within the fenced area - this is the highest priority; 

• define and support Pilot related access requirements (e.g., construction, caribou husbandry, 
maintenance, predator control, research, emergency response); 

• establish a process to identify other acceptable land uses and access requirements within the fenced 
area; 

• leverage existing access to minimize the development of new linear access features to the greatest 
extent possible; 

• minimize access as much as possible without infringing on Aboriginal rights or access required for 
existing tenure holders; 

• maintain and manage agreed upon access requirements in a manner that does not adversely affect 
the Pilot objectives by establishing clear protocols; and 

• establish a process for monitoring access and adjusting access protocols as required. 

The AMP Guide outlines steps to identify access requirements for both Pilot activities (e.g., construction, 
maintenance, caribou husbandry, monitoring and research, predator and wildlife management) and 
existing and potential future land use that must be considered. Engagement with Aboriginal communities, 
tenure holders and other land users is required to understand land use and access needs before a risk 
assessment can be conducted to determine what land uses are acceptable within the fenced area. Once 
all acceptable land uses are confirmed, access locations and infrastructure will be determined and access 
protocols will be developed for approved land users. 

Compliance with access management protocols and restrictions begins with educating approved users 
and others accessing the area around the Pilot fence. The Pilot Management Team will develop a 
communication strategy to inform land users of access restrictions and protocols and to communicate the 
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reason for access management. Access management considerations will also be incorporated into the 
Pilot SEP and COP. 

The Pilot Management Team will monitor access management controls to confirm that they are adequate 
to support Pilot success and to address the needs of approved land users. The AMP Guide includes 
suggested performance indicators and measurable targets to monitor access. Access monitoring will be a 
continuous effort, with problems identified immediately and resolved with urgency. Regular reviews of the 
AMP and access protocols including monitoring results and the effectiveness of corrective actions will 
occur annually during construction and operation of the Pilot. 

9.10 Aboriginal Consultation Planning Guide 

This Aboriginal Consultation Planning Guide (the ACP Guide; Appendix L) describes the anticipated 
consultation requirements and process for the Pilot and provides best practices and community 
preferences for consulting with First Nation and Métis people in relation to the Pilot. The ACP Guide 
establishes a framework for identifying consultation requirements and best practices through both 
engagement with both the ACO and the First Nation and Métis7 communities with an interest in the Pilot. 
The content of this document is to be used by the Pilot Management Team to develop a site-specific ACP 
once a location is selected. Aboriginal consultation requirements and processes defined in relevant GoA 
policies and guidelines are summarized in the ACP Guide. 

The duty to consult rests with the Crown regardless of whether or not they are the proponent of the Pilot. 
Accountabilities and responsibilities for individuals participating in the Pilot will be defined based on who 
the Pilot proponent will be (private entity or GoA ministry) and whether or not the GoA decides to delegate 
procedural aspects of consultation. Regardless of how the procedural aspects of consultation are 
managed, the GoA must discharge the Crown’s duty to consult prior to making a decision on Pilot 
implementation. 

For the purposes of the ACP Guide, it is assumed that a duty to consult exists and that extensive 
(Level 3) consultation will be required for the following reasons: 

• implementation of the Pilot will be the result of a decision taken by the GoA in support of caribou 
range planning and species at risk recovery; 

• an adverse impact or limitation to the continued exercise of a Treaty right or traditional use can be 
expected for a duration of at least 10 years as a result of Pilot implementation; and 

• the concept has not yet been tested at this scale and some uncertainty exists on the long-term benefit 
and/or risk to caribou and other species of interest to Aboriginal communities. 

It is foreseeable that a standard (Level 2) consultation will be required; however, it is recommended that 
the proponent prepare for extensive consultation given the high level of interest among First Nation and 
Métis community members who participated in early engagement on the Pilot. 

                                                      
7.  The GoA has a policy and guideline in place for consultation with Métis Settlements but no policy or guideline exists for 

consultation with non-settlement Métis groups and individuals. While the ACP Guide refers to the available Métis Settlement 
documents specifically, it is recognized that Métis communities that are not included in the eight Settlement areas recognized 
by the GoA have shown interest in the Pilot and are expecting to be consulted on the project. 
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If a decision to proceed with the Pilot is made, the Pilot Management Team will undertake the following 
actions described in the ACP Guide: 

• set consultation objectives; 

• confirm consultation requirements; 

• develop a consultation plan that defines actions to be taken to meet the consultation objectives and 
includes consultation best practices and preferred methods as provided by communities during early 
engagement and through review of the United Nations Declaration on the Rights of Indigenous 
Peoples; 

• identify opportunities for the involvement of Aboriginal communities, individuals and businesses 
through the life of the Pilot; 

• implement the ACP for the planning phase and confirm that consultation is adequate before 
construction begins; and 

• implement construction and operation phase components of the ACP designed to include life-of-Pilot 
participation from Aboriginal communities. 

The primary objective of consultation for the Pilot will be to obtain free and informed consent from 
Aboriginal communities prior to implementation of the Pilot. Consultation objectives for the Pilot will be 
established during consultation planning; however, the following additional objectives are proposed: 

• establish and maintain strong and open relationships with Aboriginal communities potentially affected 
by the Pilot; 

• understand the potential adverse impacts of the Pilot on the exercise of Treaty rights and traditional 
uses; 

• conduct consultation with each community in a manner that aligns with their specific consultation 
protocols and practices; 

• collect and understand Aboriginal community input and concerns, integrate this input into Pilot design 
and demonstrate how input from Aboriginal communities has been incorporated into Pilot planning 
and implementation; and 

• identify opportunities for Aboriginal communities, members and businesses to participate in the 
design, construction, operation and monitoring of the Pilot. 

The Pilot proponent will need to confirm consultation requirements by submitting a pre-consultation 
assessment request to the ACO or to an AEP consultation specialist. Once requirements are known an 
ACP can be developed that will serve the following purposes: 

• it will be used as the guiding document to ensure that adequate consultation is conducted during the 
planning stage prior to any regulatory decisions being made with respect to the Pilot; and 

• it will be a continuously updated document used to guide proponent actions throughout the life of the 
Pilot, documenting the approach to Aboriginal involvement in all aspects of the Pilot. 

The ACP Guide includes suggested content for a consultation plan that aligns with ACO expectations for 
Level 3 extensive consultation and also includes additional sections for ongoing consultation throughout 
the life of the Pilot. During early engagement activities (Section 4) Aboriginal communities provided 
suggestions for meaningful and effective consultation and these suggested are included in a best 
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practices and preferred methods section of the ACP Guide. ACP progress reviews will occur bimonthly 
during the planning phase as part of the consultation process. A full ACP review, including an opportunity 
for community input, will occur annually during construction and operation to ensure that the requirements 
of the ACP are being met, consultation objectives are being met, and community input is being 
appropriately incorporated into Pilot operation. 

9.11 Stakeholder Engagement Planning Guide 

The Stakeholder Engagement Planning Guide (the SEP Guide; Appendix M) describes the actions to be 
taken by the Pilot Management Team to develop and implement a SEP for the Pilot. For the purposes of 
this SEP Guide, a stakeholder8 is defined as an individual or organization that: 

• is actively involved in the Pilot; 

• has interests that may be positively or negatively affected by the Pilot; and/or 

• may exert positive or negative influence on the Pilot and its deliverables. 

The SEP Guide includes Aboriginal communities as stakeholders and potential partners but does not 
address the Crown’s fiduciary obligations to Aboriginal peoples (Section 9.10; Appendix L). The SEP 
Guide does not consider the general public. The COP (Section 9.12; Appendix N) will include methods for 
disseminating information about the Pilot to the general public and others not specifically identified as 
Pilot stakeholders. 

Creating a comprehensive list of stakeholders and understanding their interests, needs and potential to 
influence Pilot objectives in the early stages of Pilot planning will allow the Pilot Management Team to 
build and leverage partnerships, mitigate concerns and garner support for the Pilot. An effective 
engagement plan follows a defined methodology, is issue based so that boundaries are known by all 
parties, is proactive, is results oriented, and directly supports Pilot objectives. The SEP Guide proposes a 
methodology (Figure 9-6) for the development of a site-specific SEP that is aligned with common 
stakeholder engagement practices: 

• set engagement objectives; 

• complete stakeholder mapping to identify, understand, prioritize and select engagement tools for 
stakeholder specific action plans; 

• develop key messages that are relevant to all stakeholders and, in many cases, the general public 
that will be the foundation for all engagement materials; 

• develop engagement action plans for each stakeholder that link directly to Pilot objectives, are issue 
based, proactive and results oriented; and 

• monitor engagement activities for success. 

                                                      
8.  Definition adapted from The Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK 

Guide) - Fourth Edition 2008. 
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Figure 9-6 Stakeholder Engagement Plan Process 

 

Stakeholder engagement objectives for the Pilot will be confirmed during stakeholder engagement 
planning; however, the following objectives are proposed: 

• Stakeholders have been accurately identified and prioritized based on their interest in the Pilot and 
their ability to positively or negatively influence Pilot success. 

• Stakeholder specific action plans are adequate to ensure that all stakeholders receive the information 
they need to understand Pilot objectives and activities. 

• Stakeholder specific action plans are adequate to ensure that meaningful two-way communication is 
occurring and that the needs and concerns of all stakeholders are heard and considered. 

• Key stakeholders have an opportunity to actively engage in decision making and establish 
partnerships to support the Pilot where appropriate. 

• A process is in place to monitor the results of stakeholder engagement activities and adjust the SEP 
and stakeholder specific action plans as required. 

The SEP Guide includes guidance and templates for the development of action plans along with 
proposed performance indicators and metrics for monitoring stakeholder engagement activities. The Pilot 
Management Team will conduct regular reviews of the SEP to confirm and document that the 
requirements of the SEP are being met and that action plans are achieving desired outcomes. 
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9.12 Communication and Outreach Planning Guide 

The Communication and Outreach Planning Guide (the COP Guide; Appendix N) proposes a process for 
the development of a site-specific COP that will describe how and when information about the Pilot is 
shared with external parties that are not specifically identified as Pilot stakeholders. Proposed 
communication and outreach objectives for the Pilot are to: 

• increase support for the Pilot; 

• ensure consistent and accurate information about the Pilot is easily available in the public domain; 
and 

• raise awareness about caribou recovery tools and successes. 

The intent of a COP is to develop a list of specific actions for meeting communication objectives for the 
Pilot. The COP Guide contains actions aimed at audiences other than Aboriginal groups identified in the 
ACP or other Pilot stakeholders as defined in the SEP. The COP Guide outlines the process for 
developing a road map with specific actions and a defined schedule that is tied directly to the desired 
outcomes of the COP. Communication goals and desired outcomes should be tied to overall Pilot 
objectives and can apply to the Pilot overall, a specific aspect of the Pilot or a specific audience. As 
shown in Figure 9-7, the COP will include the following planning activities: 

• confirm communication and outreach objectives; 

• identification of target audiences based on a series of key questions to determine their interest in the 
Pilot and potential political or social influence; 

• conduct and regularly update a situation analysis to understand identified audiences and their 
motivations; 

• develop key messages that are relevant to all communication activities; and 

• develop action plans that define how and when communication and outreach activities will be 
undertaken for specific audiences including communication and outreach methods appropriate for 
each audience and evaluation and monitoring methods to confirm that actions are achieving goals 
and objectives. 
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Figure 9-7 Communication and Outreach Plan Process 

 

The COP Guide includes: 

• guidance on how to identify target audiences and suggests a list of potential audiences that may be 
interested in the Pilot; 

• guidance and templates for conducting a situation analysis used to understand who the audiences 
are, what motivates them, how much influence they have, how likely their attitudes and perceptions 
might be changed and what communication tools will be most effective; 

• a description of what information should be addressed in the key messages; 

• guidance and templates for the development of audience specific action plans; 

• a list of communication and outreach tools; and 

• performance metrics for monitoring communication and outreach actions. 

The Pilot Management Team will conduct regular reviews of the COP to confirm and document that the 
requirements of the COP are being met and that actions are still relevant based on an updated situation 
analysis and are achieving the stated communication goals. 
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10 PRELIMINARY COST ESTIMATE 

A preliminary cost estimate (Appendix O) was prepared for the planning, construction, operation and 
decommissioning of the Pilot. This cost estimate was prepared for planning purposes only and will require 
refinement if a decision to proceed with the Pilot is made. The estimate considers all costs contemplated 
at this stage in Pilot planning; however, the estimate may change significantly based on site selection, 
fence and handling facility design, governance model (e.g., GoA staff led, contracted, third party led), 
selected management strategy (e.g., extensive, intermediate or integrated) and various implementation 
decisions (e.g., is full time onsite management required or not). The only costs that were verified through 
consultation with a vendor were for fence construction; all other costs were based on assumptions 
provided in Appendix O. 

This preliminary cost estimate covers a 13-year period: 

• 1 year for planning (Year 1) and the purchase of long-lead items (e.g., fence posts); 

• 1 year for construction (Year 2) that includes some predator/prey management and the start of 
caribou capture; 

• 10 full years of operation (Years 3 to 12) including annual reporting and one final 10-year assessment 
of the Pilot (prepared in Year 12/13); and 

• 1 year to decommission the Pilot (Year 13). 

The total cost to construct, operate and decommission the Pilot is estimated to be approximately 
$28 million including an inflation rate of 2% on annual costs. The cost estimate is broken down into the 
categories included in Table 10-1. Appendix O includes brief descriptions and key assumptions for each 
category. A detailed budget estimate (Appendix O, Table 1) and assumptions related to overall Pilot 
development (Appendix O, Table 2), required infrastructure (Appendix O, Table 3), fence design 
specifications for costing (Appendix O, Table 4) and maintenance assumptions (Appendix O, Table 5) are 
provided in Appendix O. 

Table 10-1 Preliminary Budget Estimate Summary 

Budget Category Schedule / Duration Estimate(MM) 

Staffing Year 1 to 13 (13 years) $9.2 

Planning and Approvals  Year 1 $0.6 

Construction Year 1 (purchase long-lead items) and Year 2 (construction) $6.8 

Operation Year 3 to 12 (10 years of operation) $10.4 

Ten-Year Pilot Review Year 12 $0.1 

Decommissioning  Year 13 $1.1 

Total Estimate $28.2 

 

Based on the preliminary budget estimate for the Pilot ($28.2 million; Table 10-1) and potential annual 
caribou production ranging from 18 to 27 caribou, the projected per capita production costs of caribou 
were estimated to range $116K to $174K. These preliminary per capita costs were based on assumptions 
for survival and pregnancy rates of caribou in the Pilot (Appendix E) Per capita costs would increase if 
calf productivity is lower than assumed. This range in projected per capita production costs is competitive 
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with other caribou population management programs such as the Revelstoke Maternity Pen Program 
(www.rcrw.ca), which has an annual cost per caribou produced of $250K (Serrouya 2017, Pers. Comm.). 
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1 INTRODUCTION 

The Caribou Recovery Pilot Project has been established to further develop the concept of a predator 
free fenced area to support a small breeding subpopulation of woodland caribou within their natural 
habitat in northeast Alberta (the Pilot). The Pilot is proposed as one conservation management tool in a 
suite of complementary recovery actions for boreal caribou and which may be endorsed and implemented 
by the Government of Alberta (GoA) as part of caribou action and range plans (FLMF and GoA 2016). 

A primary goal of the Pilot is to establish and maintain a small breeding population of caribou in a large 
fenced predator exclosure within their natural habitat in northeast Alberta. The broad geographic focus is 
on the four Lower Athabasca Region caribou ranges including West Side Athabasca River (WSAR), East 
Side Athabasca River (ESAR), Cold Lake (CL), and Richardson (RICH; Figure 1). However, previous 
work with a technical working group identified ESAR and CL as priorities because they are considered the 
highest risk boreal caribou ranges in northeastern Alberta and they generally allow better logistical access 
for piloting a predator fence (Antoniuk et al. 2016) (refer to “Focal Area” on Figure 1). 

The large fenced exclosure is envisioned as an extensive in situ rearing facility that occurs within caribou 
habitat and excludes large predators so that caribou survival and reproductive success will be improved 
(Hayek et al. 2016). This allows caribou born within the fenced exclosure to be translocated as juveniles 
to reinforce extant local population(s) (Antoniuk et al. 2016; Hayek et al. 2016). A key step in advancing 
the Pilot is to find suitable physical locations (i.e., candidate areas; CAs) to site the fenced predator 
exclosure. 

1.1 Report Objective and Approach 

The objective of this report was to identify potential Pilot location(s) within or adjacent to the ESAR and 
CL caribou ranges through a transparent process that incorporated input from Aboriginal communities. 
This report builds on recent work by Antoniuk et al. (2016) (and described in more detail by Nishi et al. 
2016), and summarizes the methodological approach and key results from Geographic Information 
System (GIS)-constraint mapping and multi-party workshops (Aboriginal Engagement Report; 
Schaledmose 2017) to identify potential and preferred CAs in the ESAR and CL caribou ranges, along 
with example fence layouts for the predator exclosure. 
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Figure 1 Geographic Focus for the Pilot from a Regional Scale to a Focal Area 

Encompassing ESAR and CL Caribou Ranges  
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2 CANDIDATE AREA SELECTION PROCESS 

The process to identify potential CAs was done through GIS desktop analyses of available geospatial 
datasets combined with two multi-party workshops to discuss, interpret and revise map analyses and key 
results. Various government and industry sources provided most spatial data. However, community-
based spatial datasets were also generated through seven community mapping sessions with elders and 
land users from ten Aboriginal groups (Aboriginal Engagement Report; Schaledmose 2017), and 
incorporated in to GIS analyses. 

We used townships as defined within the Alberta Township Survey (ATS) System as the basic unit to 
represent and assess spatial data. We used a hierarchical, constraint mapping approach (Antoniuk et al. 
2016; Nishi et al. 2016), whereby key map layer data were classified as “Constraints” and subsequently 
ranked and aggregated at the township scale. Map layers that represented positive factors for siting the 
Pilot were similarly ranked and aggregated in to a single layer representing “Opportunities.” The 
Opportunities layer was displayed first in the hierarchy to identify townships with the highest relative 
rankings for siting the Pilot; the Constraints layers was then draped on top of the Opportunities layer to 
illustrate the townships that the Pilot should not be located in. By combining the two layers in this fashion, 
we identified clusters of multiple townships (i.e., four to six), that may be suitable potential CAs for siting 
the Pilot based on available data. This process was discussed and revised through a facilitated multi-
party workshop to identify potential CAs and identify preferred CAs, based on feedback and direction from 
workshop participants (refer to the Aboriginal Engagement Report; Schaledmose 2017). 

Three preferred CAs were identified through GIS analyses and workshop feedback, which then lead to 
development of example fence layouts. We used available imagery and spatial data to delineate example 
fence layouts enclosing ~100 km2 within potential CAs. Four example fence layouts were developed to:  

• maximize use of existing all-weather transportation corridors (preferred) and other linear corridors for 
the fenceline;  

• minimize perimeter fence length;  

• avoid crossings of navigable water bodies;  

• avoid crossings of railway lines and highways;  

• avoid identified oil sands project boundaries;  

• minimize watercourse crossings; minimize length of wetlands (i.e., avoid organic surficial materials); 
and  

• provide options to be expanded.  

These fence layouts were discussed and updated based on a second multi-party workshop with 
Aboriginal Communities. Specific details for the main steps of the selection process are described in 
further detail below. 

2.1 Step One – From the Regional Scale to a Focal Area 

As highlighted previously, a first step was to reduce the spatial area of interest from a regional to a more 
local scale, with the main rationale to focus on ESAR and CL ranges. At the broad regional scale, the four 
Lower Athabasca caribou ranges, WSAR, ESAR, CL and RICH, encompassed an area of approximately 
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130,000 km (Figure 1). In comparison, the Focal Area that encompassed the ESAR and CL ranges was 
approximately 42,000 km2 (Figure 2). The extent of the Focal Area included Fort McMurray in the north, to 
approximately Lac La Biche in the south, and was bounded by the Athabasca River on the west and the 
Alberta-Saskatchewan border on the east (Figure 3). Aboriginal communities with traditional territories 
intersecting the Focal Area were considered for engagement activities (Aboriginal Engagement Report; 
Schaledmose 2017).  
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Figure 2 Focal Area of Interest for Siting the Pilot  



 

  6 

2.2 Step Two: Selecting Candidate Areas Within the Focal Area 

The goal of step two was to identify potential CAs of approximately four to six townships in size in the 
ESAR and CL ranges, within which example fence layouts could be developed. Input from Aboriginal 
communities and other stakeholders, which was received through an extensive engagement process, 
was instrumental in the selection of the CAs; the engagement process is discussed in detail in the 
Aboriginal Engagement Report (Schaledmose 2017). 

Initially, we gathered and processed 22 GIS and non-GIS datasets from the GoA, tenure holders 
(e.g., forestry and oil and gas), utility providers (e.g., electric transmission) and Aboriginal communities 
(Table 1). In addition to holding mapping sessions with individual Aboriginal communities where we 
gathered these data, the first of a series of multi-party workshops was held to gather feedback on a 
process for identifying and selecting CAs. Workshop participants reviewed and ranked each dataset as 
having a positive (i.e., Opportunities), negative (i.e., Constraints), or neutral value as a criterion for siting 
the Pilot, based on their knowledge of caribou needs and habitat requirements (Section 2.2.2). A map 
layering process was used to combine these datasets to estimate normalized scores that reflected the 
relative positive value of map layers representing opportunities, and relative negative values of map 
layers considered Constraints (Section 2.2.3). Townships with high Opportunity values and no identified 
Constraints represented areas with high potential for siting the Pilot. Workshop participants identified 
clusters of townships as “potential CAs” and then prioritized them to highlight “preferred CAs.” 

2.2.1 Data Sets 

The 22 datasets collected for use in the CA selection process within the Focal Area were categorized into 
four groupings: Ecological, Economic, Community and Logistical, as described below. 

Ecological: These map layers reflected ecological value to caribou based on habitat value for 
caribou, knowledge of caribou use, as well as restoration areas representing potential 
habitat value in the future. 

Economic:  Economic layers provided data on existing or approved footprint, lease and tenure held 
by energy and forestry companies, as well as potential areas of resource deferral. 

Community: Map layers reflecting community values identified areas that were suitable and not 
suitable for placement of the Pilot, and was based on their traditional knowledge and use 
in the area. 

Logistical:  Logistical map layers reflected spatial information that was considered important for 
construction, operations, and maintenance of a Pilot and included data on major water 
bodies, all-weather access, proximity to existing power and road infrastructure. Parks and 
protected areas were included under logistical as it was assumed that there would be 
additional constraints or restrictions. 

Table 1 lists and describes additional details for the respective datasets; it highlights that we used 13 
additional data layers in this mapping process relative to the preliminary work by Nishi et al. (2016) that 
identified areas of interest for a Pilot at the regional scale. These additional spatial data were obtained 
from the GoA, industry tenure holders and Aboriginal communities. Figures illustrating each of the 
respective data layers are shown in Attachment A. 
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Table 1 Data Sets Used in the Candidate Area Selection Process 

Category 
 

Name Description 

Ecological 1 Caribou Ranges* Caribou range boundaries identified by Alberta Environment 
and Parks (AEP 2015b) 

2 Fires* Areas affected by fire, less than 40 years old (Alberta 
Agriculture and Forestry 2015) 

3 Caribou Habitat* Relative habitat values based forest composition, i.e., >50 year 
old forested peatlands and >80 year old upland pine forests 
(ALT 2009) 

4 Caribou Collars* VHF and GPS caribou telemetry data (AEP 2015a) 

5 COSIA Priority 
Restoration Zones 

Priority areas targeted for restoration which consider potential 
future resource development 
(ABMI 2016) 

Economic 6 Oil Sands Leases (interest has been expressed in these areas by virtue 
of the lease being held by a company but development is not 
necessarily planned or in progress) (Alberta Energy 2017) 

7 Petroleum & Natural Gas 
(PNG) 

8 Oil Sands Project 
Boundaries 

Operating, approved, applied for and announced project 
boundaries (AEP Oilsands Portal; AEP 2015c) 

9 Oil Sands Footprints Existing and approved project footprints (ConocoPhillips 2016) 

10 Timber Harvest Canadian Boreal Forest Agreement (CBFA) zonation 

11 Forestry Deferral 

Community 12 Suitable Area for Fence Consolidation of areas identified individually by Aboriginal 
Communities as being suitable, potentially suitable and not 
suitable for the Pilot, during initial mapping sessions 
(Aboriginal Engagement Report; Schaledmose 2017) 

13 Potentially Suitable 

14 Not suitable 

15 Registered Fur 
Management Areas 
(RFMA)* 

Registered traplines (GoA) (AltaLIS 2015) 

16 Human Settlements* Indian reserves and communities (GoA) (AltaLIS 2015) 

Logistics 17 Parks and Protected 
Areas* 

Alberta Parks including proposed conservation and 
recreation/tourism areas (GoA) (AltaLIS 2010, 2011, 2012, 
2013, 2014b; AEP 2012) 

18 Transportation* Primary/secondary roads, gravel roads, railroad (GoA) 
(AltaLIS 2014a) 

19 Rivers and Lakes*  

20 Access Routes Routes identified during Aboriginal engagement process 

21 Access to Power Grid Area within 5 km of transmission line 

22 Road Access Area within 5 km of paved and 1/2 lane gravel roads 

* Indicates datasets used by Nishi et al. (2016) to identify areas of interest for siting a Pilot at the regional scale. 

2.2.2 Assessment and Ranking of Data Layers – An Engagement Exercise 

A workshop was held in March 2017 (Workshop #1) to gain input from Aboriginal communities on the 
process for identifying and selecting potential CAs. Day 1 of the workshop was intended to assess map 
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layers and identify which ones were important for CA selection. Participants included Aboriginal 
communities near the potential project location who had expressed interest in the Pilot. Representatives 
from the Canada's Oil Sands Innovation Alliance (COSIA) (i.e., ConocoPhillips Canada, Devon Energy 
and Suncor), and AEP participated as facilitators or observers in the process. A brief discussion on the 
workshop is provided below, and the reader is referred to the Aboriginal Engagement Report for 
additional details. 

In Workshop #1, we provided information and poster maps of the various data layers for review and 
discussion by workshop participants (refer to Attachment A for specifics on each layer). A Map Layer Key 
was provided to participants to aid in understanding the various layers (Figure 3). Validation of the data, 
particularly the community-based layers, was a key part of the first day. 

Workshop participants were divided into four sub-groups, and each group was asked to rank the various 
datasets as having a positive, negative, or neutral effect on placement of the Pilot. For example, the 
dataset “caribou habitat,” which was based on the proportion of a township that had suitable habitata for 
caribou was ranked as a positive factor and was considered information that would reflect an 
“opportunity” for siting the Pilot. Each dataset was discussed in turn by each of the four sub-groups and 
confirmed as to whether the information was ranked positive as an opportunity, or ranked negative as a 
constraint. In some cases, there were varying perspectives on whether a data layer should be considered 
a positive or negative factor in the mapping analyses. The importance of landscape that has been burned 
in the last 40 years was a case-in-point, as there were different views between sub-groups on whether it 
should be ranked as a positive or negative factor; for those instances, agreement was determined based 
on plenary discussions. 

We grouped the positive datasets together, and referred to it as the “Opportunities” layer; the negative 
factor datasets were called “Constraints.” These two groups subsequently became the base inputs for the 
map layering process. The neutral datasets were not used in this process, but rather provided specific 
information and/or guidance for fence layouts within the CAs. 

To illustrate the hierarchical map layering process and incorporation of the respective Opportunities and 
Constraints data layers to workshop participants, we presented a Base Example that is illustrated on 
Figure 4, with assumptions for each data layer summarized on Figure 5. 

Following discussions and rankings of datasets by each of the sub-groups, workshop participants 
requested two additional examples be mapped (Figure 5). The main difference between these two 
examples was whether energy sector leases (i.e., oil sands, and petroleum and natural gas), would be 
assumed to be a Constraint or as a neutral factor (Figure 5). 

 

                                                      

a. Caribou habitat was considered here to mean >50-year-old forested peatlands and >80-year-old upland pine forests 
(McCutchen et al. 2009). 
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Figure 3 Map Layer Key Used to Guide Engagement Activities 
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A)  B)  

Figure 4 Base Example Map Showing Focal Area with A) “Opportunities” Presented in Shades of Green, and B) “Constraints” 
Presented in Shades of Grey Layered Over Opportunities 
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Figure 5 Ranking of Datasets by the Four Sub-groups, and the Final Data Compilation into Two Possible Scenarios 
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2.2.3 Map Layering Process 

We used a hierarchical map layering process to identify those areas of Opportunity that were not 
intersected by Constraints. We posited that those areas should represent the best siting options for the 
Pilot, based on the data and accompanying assumptions. The map layer process was a simple GIS-
based analyses in which data layers contributing to either the overall Opportunities or Constraints layers 
were weighted equally. Therefore, the composite Opportunities and Constraints layers were simply a 
summation of normalized ranks of their contributing layers. The analytical process we followed is 
summarized below: 

• The ATS system grid was used with each grid cell being a township. The township was a useful 
spatial unit because much or the data were provided at this scale (e.g., caribou habitat), and it 
represented the approximate size of a potential fence layout (~100 km2). A total of 488 whole or 
partial townships were included in the Focal Area. 

• The proportion of each township that was covered by each data layer was calculated. Values were 
assigned to each township for each layer ranging from 0 (i.e., no coverage) to 1 (i.e., complete 
coverage). For example, the area of landscape burned in the last 40 years was calculated for each 
township, with a value of 1 given to a township that had been completely burned in the last 40 years. 

• The values for each of the Opportunities layers were normalized in one dataset and summed for each 
township unit. 

• The values for the Constraints layers were normalized, combined in one dataset and summed for 
each township unit. 

• The final Opportunities and Constraints values were visually displayed in a map, as low, medium, 
high, and very high categorical values based on Jenks natural breaks classification method in 
ArcGIS; the Jenks method assigns categorical breaks that best group similar values and maximize 
the differences between categories. 

• The Opportunities was layered first within the Focal Area, followed by the Constraints layer which was 
displayed on top. 

The results of the two examples suggested by workshop participants are summarized on Figures 6 and 7 
respectively. The Opportunities values are in shades of green and are layered below the Constraints 
values, which are shown in shades of grey. Note that the ‘low’ Constraints range is transparent which 
allows the underlying Opportunities values to be visible. 
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Figure 6 Opportunities and Constraints Map for Example/Scenario 1, Where Energy Sector 

Leases Were Considered a Constraint  
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Figure 7 Opportunities and Constraints Map for Example/Scenario 2, Where Energy Sector 

Leases Were not Considered a Constraint  
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The hierarchical layering approach was useful in revealing township areas with Opportunity levels that 
ranged from “low” to “very high,” within areas of no or “low” Constraints. The difference between the two 
examples, i.e., inclusion or exclusion of oil sands and PNG leases in the Constraints grouping, is readily 
seen by the relative increase areas considered to be Opportunities when energy sector leases are not 
constraining (Figure 7). The inclusion of energy sector leases as a constraint in the analysis, results in a 
smaller area from which to select potential CAs (Figure 6). 

2.2.4 Recommended Candidate Areas Based on Community Input 

Potential CAs (i.e., clusters of four to six township-sized areas) were identified using the second scenario 
results, i.e., without oil sands / PNG leases considered as a constraint (Figure 7). A general suggestion 
based on discussions in Workshop #1, was that inclusion of energy sector leases as a constraint would 
be too restrictive, and that oil sands development (i.e., operating, approved, applied and announced) was 
already being considered with the oil sands project boundaries data layer. 

Based on the Example (scenario) 2 results (Figure 7), we identified eight potential CAs within the ‘low’ 
Constraints range and with generally ‘high’ to ‘very high’ Opportunities values. This was a visual exercise, 
with potential CAs identified by the red circles on Figure 8. 

On Day 2 of Workshop #1, we presented the eight potential CAs for review and discussion by workshop 
participants. The objective for the second day was to select preferred CAs for potential siting of the Pilot, 
based on ecological, economical, logistical and community considerations. Specific discussions at this 
stage included access, traditional knowledge of caribou habitat/use, and proximity to a community that 
could support the Pilot. 

Workshop participants selected three CAs, which were subsequently used to situate example perimeter 
fence layouts (Figure 9). Based on community input, we extended CA-3 (Figure 8) south around Egg 
Lake, and relabelled it as CA-A (Figure 9). Several Aboriginal communities had suggested this area was 
important for calving. 
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Figure 8 Potential Candwidate Areas Resulting from the Map Layering Process  
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Figure 9 Preferred Candidate Areas Resulting from Workshop #1  
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2.3 Step Three: Selecting Possible Fence Locations Within Preferred Candidate 
Areas 

2.3.1 Guiding Principles and Key Criteria 

Based on the locations and characteristics of the three preferred CAs identified through Workshop #1 
(Figure 9), our next step was to illustrate example fence layouts. We used available satellite imagery and 
spatial data to develop one to two example fence layouts of approximating 100 km2 within each of the 
three preferred CAs. We developed example fence layouts in Google Earth with consideration of the 
criteria listed below (Nishi et al. 2016). 

• maximize alignment of a fenceline with existing all-weather transportation corridors (preferred) and 
other linear corridors to reduce cost and minimize disturbance and need to create new disturbance on 
the landscape; 

• minimize fence length to area enclosed; 

• avoid crossings of navigable water bodies; 

• minimize watercourse and stream crossings; 

• avoid crossings of railway lines and highways; 

• minimize length of wetlands (i.e., avoid organic surficial materials) along fence lines; 

• enclose a diversity of habitats for caribou (summer and winter); 

• provide opportunities for future expansion; and 

• avoid oil sands project boundaries and protected areasb. 

Although CA-A was extended to include the Egg Lake area (Figure 9), we were unable to delineate a 
possible fence layout in a suitable location that met our criteria. One location southeast of Egg Lake was 
initially identified because it appeared feasible from a biophysical perspective and it appeared relatively 
well drained based on available imagery. However, the example fenceline intersected two oil sands 
project boundaries and was subsequently excluded from further consideration (for example refer to 
Attachment B, Figure B1). 

2.3.2 Example Fence Layouts 

We developed five examples of fence layouts within the three preferred CAs (Figure 10). Because these 
layouts were developed solely through a desktop exercise with available satellite imagery, they were 
provided as illustrative examples for the process and were not proposed to be potential fence layouts. 

                                                      

b For this exercise, we did consider LARP Conservation and Recreation Tourism Areas, as potentially suitable areas for an 
example fence; this assumption will need to be discussed and vetted further with GoA. 
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To reasonably analyze and compare the different fence layouts, details were gathered for each area, as 
follows: 

• location and operators of oil sands leases, for example refer to Attachment B, Figure B1; 

• location and status of oil sands projects (e.g., operating, approved), for example refer to 
Attachment B, Figure B2; 

• locations of crossings and gates along the fence perimeter, for example refer to Attachment B, 
Figure B3; 

• presence of fire (<40 years old) and linear features, for example refer to Attachment B, Figure B4; 

• type of habitat within the fenced area, for example refer to Attachment B, Figure B5; and 

• presence of traplines, for example refer to Attachment B, Figure B6. 

While the examples referenced above are for the fence layout in CA-A, comparable information was 
prepared for each of the fence layouts and presented at a second workshop in May 2017 (Workshop #2). 
The first working session on Day 1 of Workshop #2 was focused on reviewing maps of example fence 
layout(s) and the criteria applied within each of the three preferred CAs (Aboriginal Engagement Report). 
Workshop participants discussed the pros and cons of the fence layout options, and suggested a revision 
to the CA-C fence layouts. Attachment C provides a summary of Aboriginal community feedback on each 
of the example fence layouts. 

The two fence layouts for CA-C extend from Highway 881 west to the railway tracks, across a large utility 
corridor. Workshop participants suggested not crossing the utility corridor, but rather combining the 
southeast and northeast portions of C North and C South, and extending it further north to where it is 
higher ground. This suggestion was adopted as the final layout for CA-C. 

The final four example fence layouts are presented on Figure 11 with fenced areas and perimeters 
summarized in Table 2. 
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Figure 10 Initial Fence Layouts Presented for Discussion at Workshop #2  
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Figure 11 Possible Fence Layouts as a Result of Fence Layout Discussion in Workshop #2  
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Table 2 Area and Perimeter of the Example Fence Layouts 

  Candidate Area A 
(CA – A) 

Candidate Area B 
North 

(CA – B North) 

Candidate Area B 
South 

(CA – B South) 

Candidate Area C 
(CA – C) 

Area (km2) 71.2 88.1 83.6 94.2 

Perimeter (km) 39. 38.1 39.4 45.6 

 

As per our criteria, the example fence layouts did not extend into a protected area, nor did they extend 
into an oil sands project boundary (i.e., operating, approved, applied for, or announced). Within the 
respective preferred CAs, example fence layouts are shown on Figure 12 with respect to caribou ranges, 
protected areas and transportation corridors. Example fence layouts in CA-B occur largely within the 
proposed Dillon River Wildland Park, and similarly the suggested northern boundary for the fence layout 
in CA-C extends slightly in to proposed Clyde Lake Provincial Recreation Area. As discussed in 
Workshop #1, these example layouts highlight the need for further discussion and confirmation from GoA 
on whether the proposed Lower Athabasca Regional Plan (LARP) Conservation and Recreation Tourism 
areas represent constraints to siting the Pilot. Notwithstanding the example fence layouts in CA-B, layouts 
in CA-A and CA-C occur largely within proposed potential forestry deferral areas that were defined by the 
CBFA (2014) (Figure 13). Figure 14 illustrates that example fenced areas in CA-B and CA-C overlap 
extensively with areas defined by communities as suitable and potentially suitable; the fenced area in CA-
A did not fall within an area defined by communities. 
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Figure 12 Preferred Candidate Areas and Example Fence Layouts in Relation to Caribou 

Ranges, Protected Areas and Proposed LARP Conservation and Recreation 
Tourism Areas, Major Highways and the Railway  
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Figure 13 Preferred Candidate Areas and Example Fence Layouts Relative to CBFA 

Proposed Zonation – Forest Deferral and Forest Harvest and Protected Areas and 
Proposed Protected Areas  
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Figure 14 Example Fence Layouts in Relation to Community Data – Suitable, Potentially 

Suitable, and Unsuitable Areas for the Pilot  
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In addition to mapping and assessing the locations of example fenced layouts relative to landscape 
characteristics, we also compared composition of habitat within fences (Figure 15). This information is 
based on the landcover classification used in LARP, and could be refined further to derive a crude 
estimate of habitat suitability or carrying capacity for caribou within the fence. Habitat composition along 
the perimeter fence lines (Figure 16) provides insight on the types of forest habitat types the perimeter 
fence would be built upon, which in turn could be used to consider costs of construction and 
maintanence. For example, constructing and maintaining fence in wetland areas would likely be more 
expensive compared to mixedwood or coniferous forest. Similarly, costs of perimeter fence would likely 
be less for layouts that aligned with existing linear features. Figure 17 summarizes and compares the 
cumulative length of the perimeter fence for each example layout that would align with existing linear 
features, or whether a right-of-way would need to be cut through the forest to erect the fence. 

 

Figure 15 Habitat Composition within Each of the Final Fence Layouts 
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Figure 16 Habitat Composition Along Perimeter Fence Lines (km) for Each of the Example 
Fence Layouts 

 

Figure 17 Approximate Length (km) of Perimeter Fence for Each of the Example Fence 
Layouts, which would be Adjacent to Existing Human Footprint Types or would 
Require New-cut Clearing of Entire Fenceline 
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3 SUMMARY 

To identify potential and preferred CAs for the Pilot in northeast Alberta, we undertook a process that 
used a GIS desktop constraint mapping approach combined with facilitated engagement workshops to vet 
the mapping process, key assumptions and results with eight Aboriginal communities. Staff from 
ConocoPhillips Canada, Devon Energy, and Suncor facilitated workshops, and AEP staff observed the 
process. 

Through this process, we used a wide range of available geospatial datasets, including spatial data that 
were developed specifically by Aboriginal communities through community mapping sessions (Aboriginal 
Engagement Report). The spatial datasets included ecological, economic, cultural and logistic factors. 
Data were analyzed at the township scale to illustrate areas of opportunities to site the Pilot in contrast to 
areas that were constrained due to poor ecological or logistic values and high economic or cultural 
values. The net result was identification of eight potential CAs, which were subsequently narrowed down 
to three preferred areas recommended by workshop participants. Using the three preferred CAs, we 
developed and revised four example fence layouts based on workshop feedback, which ranged in area 
from ~71 to 94 km2. 

The preferred CAs and example fence layouts represent outcomes based on the combination of a 
transparent assessment of available spatial information plus collaborative engagement of informed 
Aboriginal communities. These results build upon previous work (Antoniuk et al. 2016; Nishi et al. 2016) 
because they were based on more comprehensive and detailed map data, and incorporated broader 
community engagement. Consequently, the results are useful and meaningful for continued development 
of a transparent process to identify a suitable location for the Pilot. Engagement of Aboriginal 
communities in this site selection process and other aspects of the Pilot has been, and will continue to be, 
critical to moving forward with the Pilot. 

Additional detailed investigation is suggested to help identify the Pilot location; it includes but is not limited 
to the following: 

• consideration of other criteria and approaches which may influence the process for site selection 
(Bode and Wintle 2010; Bode et al. 2012); 

• collection of additional geographic data at a finer scale of resolution including detailed assessment of 
vegetation, land cover, and water-feature attributes; 

• application of caribou-centric habitat quality metrics that are based on empirical telemetry-based 
habitat selection patterns by caribou in northeast Alberta; 

• continued engagement with Aboriginal communities about traditional land use (including RFMA 
holders, community support opportunities, cultural land use values, etc.); 

• additional engagement with other stakeholders (e.g., energy sector, forestry, municipalities) is 
expected before final site selection; and 

• ground truthing of selected (or new) example fence layouts within preferred CAs with community 
knowledge holders and caribou and fencing specialists. 
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ATTACHMENT A DATA LAYERS 

Table A1 provides source, date and GIS processing details for the data layers used in the site selection 
process. Maps for these data layers, which were provided to participants of Workshop #1, are illustrated 
from Figure A18 to A13 (inclusive). 
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Table A1 Source, Date and Processing Details for Data Layers Used in Site Selection Process 

Layer Name Source Date GIS Processing Required to Prep  
Data for Multi-Party Workshop Figure # 

1 Caribou ranges AEP April 2015 Athabasca caribou ranges selected only. Figure A1 

2 Fires 
Alberta Agriculture 
& Forestry 

Sept. 27, 2016 
Data restricted to fires that have occurred in the last 40 years to be 
consistent with the Environment Canada (2012) definition of 
disturbed habitat. 

Figure A2 

3 Caribou Habitat 
Athabasca 
Landscape Team 

2009 
Relative habitat values on a township basis, based forest 
composition (i.e., >50 year old forested peatlands and >80 year old 
upland pine forests); footprint factors not included (ALT 2009). 

Figure A3 

4 Caribou Collars AEP 2015 
Telemetry data combined on a township basis, and each township 
ranked as low, medium or high according to the combined number of 
VHF and GPS locations that occurred within it. 

Figure A4 

5 
COSIA Priority 
Restoration Zones 

Alberta Biodiversity 
Monitoring Institute 

July 2016 
Priority areas targeted for restoration which consider potential future 
resource development (note data only available for within the caribou 
range). 

Figure A5 

6 Oil Sands 
Alberta Energy  April 3, 2017 No processing required. 

Figure A6 

7 PNG Figure A7 

8 
Oil Sands Project 
Boundaries 

AEP Oil Sands 
Portal 

Dec. 31, 2015 
(downloaded Feb. 
2017) 

Operating, approved, applied for and announced project boundaries 
(excludes prospective, withdrawn, suspended projects). 

Figure A7 

9 
Oil Sands 
Footprints 

ConocoPhillips 
Canada 

Aug. 29, 2016 No processing required. Figure A7 

10 Timber Harvest 
CBFA 

July 2014, with updates 
Aug. 2016 

CBFA timber harvest and forest deferral zonation. Figure A8 
11 Forestry Deferral 

12 
Suitable Area for 
Fence 

Communities 
involved in the 
mapping sessions 

Nov. 2016 – Feb. 2017 

The engagement process included a series of Aboriginal community 
mapping sessions held prior to the multi-party workshops (Aboriginal 
Engagement Report). One of the outcomes of these sessions was 
the identification of potentially suitable, potentially suitable, and not 
suitable areas for the Pilot. These areas were combined into three 
generic layers. These areas were digitized from paper maps. 

Figure A9 13 Potentially Suitable 

14 Not suitable 
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Layer Name Source Date GIS Processing Required to Prep  
Data for Multi-Party Workshop Figure # 

15 Registered FMA AltaLIS Jan. 2015 Registered Fur Management Area boundaries and the RFMA holder. Figure A10 

16 Human Settlements AltaLIS Oct. 2015 to Aug. 2016 

Polygonal data for Indian Reserves, Urban Service Areas, Towns, 
Villages, Settlements was combined. 
Ecological Reserves, Natural Area, Provincial Recreation Area, 
Public Land Recreation Area, Provincial Park, Wildland Park. 

Figure A10 

17 
Parks and 
Protected Areas 

AltaLIS 2008-2014 

Polygonal data for Ecological Reserves, Natural Area, Provincial 
Recreation Area, Public Land Recreation Area, Provincial Park, 
Wildland Park were combined in one dataset. Lower Athabasca 
Regional Plan Conservation and Recreation/Tourism areas were 
displayed as a separate dataset. 

Figure A11 

18 Transportation AltaLIS 2014 
 

Figure A11 

19 Rivers and Lakes AltaLIS 2004 
 

All figures 

20 Access Routes 
Communities 
involved in the 
mapping sessions 

Nov. 2016 – Feb. 2017 
The identification of potential access routes in the Focal Area was 
another outcome of the community mapping sessions discussed 
above. These routes were digitized from paper maps. 

Figure A11 

21 
Access to Power 
Grid 

Fortis Alberta 
(via AltaLIS) 
ATCO Electric 

Feb. 2017 
Dec. 2016 

ATCO transmission lines were digitized from pdf documents 
downloaded from their website, and combined with Fortis data which 
was received in digital format. The combined line dataset was 
buffered by 5 km. 

Figure A13 

22 Road Access AltaLIS 2014 
Linear data for paved roads and one and two-lane gravel roads was 
combined; this final dataset was buffered by 5 km. 

Figure A12 
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Figure A1 West Side of the Athabasca River, East Side of the Athabasca River and Cold Lake 

Caribou Ranges  
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Figure A2 Wildfire, Less than 40 years Old  
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Figure A3 Relative Habitat, Excluding Footprint Factors  
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Figure A4 Relative Habitat Values Overlaid with Telemetry Data  
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Figure A5 COSIA Priority Zonation, which Considers Future Development  
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Figure A6 Petroleum and Natural Gas (PNG) Leases  
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Figure A7 Oil Sands Leases, Project Boundaries and Footprints  
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Figure A8 Canadian Boreal Forest Agreement Forest Deferral and Forest Harvest Zones  
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Figure A9 Community Identified Areas  
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Figure A10 Registered Fur Management Areas, Communities and Indian Reserves  



 

 A14 

 
Figure A11 Protected and Proposed Protected Areas, Transportation Routes and Hydrology  
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Figure A12 Road Access Buffered by 5 km  
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Figure A13 Transmission Lines Buffered by 5 km 
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ATTACHMENT B DETAILS ON EXAMPLE FENCE LAYOUTS 
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Example Fence Layout within Candidate Area A  
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Figure B1 Candidate Area A Fence Layouts, Including an Exploratory Layout South of Egg 

Lake, and Oil Sands Leases Within and Around CA-A  
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Figure B2 Candidate Area A Fence Layout – Oil Sands Projects  
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Figure B3 Candidate Area A Fence Layout – Crossings and Gates  
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Figure B4 Candidate Area A Fence Layout – Fires and Features  
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Figure B5 Candidate Area A Fence Layout – Habitat Types  
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Figure B6 Candidate Area A Fence Layout – Traplines  
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Example Fence Layouts within Candidate Area B  
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Figure B7 Candidate Area B Fence Layouts – Oil Sands Leases  
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Figure B8 Candidate Area B Fence Layouts – Oil Sands Projects  
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Figure B9 Candidate Area B Fence Layouts – oil sands project footprints, creek crossings 

and gates  
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Figure B12 Candidate Area B Fence Layouts – Fires and Features  
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Figure B13 Candidate Area B Fence Layouts – Habitat Types  
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Figure B14 Candidate Area B Fence Layouts – Traplines  
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Figure B19 Candidate Area C Fence Layout – Linear Features  
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Figure B20 Candidate Area C Fence Layout – Fires and Features  
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An adaptive approach based on first principles would suggest that a conservative stocking rate should be 
adopted as a first step and subsequently modified where appropriate using best available information 
from comparable systems and analyses. The overview of caribou and reindeer densities in predator-free 
environments (Section 1.1), the simple scenario analyses using the model REMUS (Section 1.2) and 
general findings from research on productivity of reindeer on alpine ranges in Norway (Section 1.3), 
collectively suggest that a plausible estimate for an initial stocking rate may be on the order of 0.5-2 
caribou/km2. Furthermore, Skogland (1985 and 1986) showed that reindeer populations in Norway with 
densities <1/km2, generally had the largest adult females as well as the highest rates of fecundity and 
recruitment. 

Following agreement and adoption of a conservative initial stocking rate, both range (habitat) and 
caribou-focussed monitoring would be used to update management strategies. For example, caribou 
distribution and relative densities within the exclosure could be managed through seasonal use of internal 
paddocks. In addition, a supplemental feeding regime may be implemented on a prospective and/or an 
as-needed basis to ensure optimal nutrition. Both approaches could be used adaptively over the Pilot 
timeline to manage risks associated with impacts from high herbivory or suboptimal nutrition. 

Monitoring (and research) should assess key indicators within the fenced exclosure per three main 
categories – landscape, foodscape, and caribou – which in turn would inform management strategies 
(Figure A5, A). In this context, landscape indicators would be tracked through range monitoring studies 
that empirically define vegetation communities within the fenced exclosure in terms of spatial extent, 
species composition, and the seasonal dynamics in abundance (biomass and spatial distribution) and 
quality of forage plants (Figure A5, B). Foodscape indicators, which reflect the functional linkage between 
the caribou population and its nutritional forage base (Denryter 2017; Searle et al. 2007), would provide 
key insight into the foraging behaviour and selectivity by caribou for vegetation communities and specific 
forage plants (Figure A5, B). And finally, monitoring physical condition and reproductive performance of 
the caribou themselves would indicate whether natural forage plants accessible to them inside the 
exclosure are nutritionally and energetically sufficient (Figure A5, B) (Appendix D, Section 4.3.2). Indeed, 
research in caribou nutrition has clearly demonstrated the importance of summer and fall nutrition (protein 
and energy intake) to adult female reproduction, lactation and associated growth and survival of offspring 
(Barboza and Parker 2008; Parker et al. 2009; Denryter 2017; also see reviews by Brown and Mallory 
2007; Brown et al. 2007). This multi-pronged approach to monitoring would likely provide key information 
and knowledge, from which management strategies for vegetation and caribou inside the fenced 
exclosure would be developed and applied. 
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A) 

 
B) 

 

Figure A5 Conceptual Framework Illustrating A) Linkages between Monitoring and 
Management Strategies, and B) Key Indicators for Considering Carrying Capacity 
and Stocking Rates for Caribou within a Fenced Predator Exclosure 

A1.5 Recommendation 
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Stocking densities of up to one caribou/km2 may represent a reasonable starting point that could be 
adjusted depending on landscape (vegetation), foodscape (caribou foraging behaviour) and caribou 
(health and condition) indicators. 

Management strategies such as seasonal use of fenced paddocks and supplemental feeding may be 
used to offset potential negative effects to vegetation and caribou. Supplemental feeding (Table A5) may 
be used to support densities in the fenced exclosure at higher levels than those dictated by natural food 
supply alone, or support caribou densities despite natural or severe variation in environmental conditions 
that may either affect plant productivity (i.e., droughts, small wildfire) or forage access (winter snow 
conditions). 
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Table A5 Summary of Supplemental Feeding Caribou and/or Reindeer 

 

Reference / Source Comments and Notes

Barboza and Parker 2006

Animals were fed a complete pelleted diet ad lib. that contained 2.54% N in dry matter that was 80% +/-2% (mean 
+/- SD) digestible.  Animals were provided with ad lib. water as snow and with a complete pelleted diet. We used a 
complete formulation (DRation, Alaska Pet and Garden, Anchorage, AK) that was based on cereal grains (corn, 
barley) and roughage (alfalfa meal, beet pulp), with protein and sugar concentrates (soybean meal, molasses) and 
premixes of minerals and vitamins. This diet has been fed to reindeer and caribou from weaning through growth, 
breeding, pregnancy, and lactation for 6 yr without apparent ill effects.

Barboza and Parker 2008
Table 1: Formulation and composition of experimental diets fed to reindeer and caribou during winter and spring. 
Although food intake varied widely between animals (15–1,551 g DM d-1), each animal maintained a stable daily 
intake (7% + 7% CV) over 4 d during the balance experiment.

G. Chang (pers. comm.)
15% CARIBOU PELLETS   Net Weight: 20 Kg Type: Pellet   INGREDIENTS: A list of ingredients used in this feed may be 
obtained by the manufacturer or registrant.   This feed contains added selenium at 0.4 mg/kg.

Crete et al. 1993

Twenty females from the Riviere George caribou herd were captured in April 1987 in northern Quebec and were 
held in a zoo in Quebec City. Until November 1989, they were kept in an enclosure with a male from the same herd 
and they were fed ad libitum with pelleted concentrates and hay, supplemented with fresh deciduous leaves in 
summer. Daily food consumption exhibited an annual cycle, peaking at over 100 g-kg-0.75 in summer and decreasing 
to ca. 70 g-kg-0.75 by late winter. 

Heard and Zimmerman 2016

The nutritional requirements for an average sized Kennedy Siding caribou weighing 128 kg (see below) is 4,900 kcal 
of  metabolizable energy/day (National Research Council 2007) which is the amount of energy in 2.05kg of pellets 
(Kristin Denryter, pers. comm.). Pellets therefore constituted 75% of the average caribou's nutritional 
requirements.

Hoar et al. 2009

The enclosure was approximately 10 hectares and it was surrounded by a 2.5 m geocloth fence that served as a 
visual barrier. In addition, the outer perimeter was surrounded by a 4-wire electric fence to deter predators. 
Natural forage in the enclosure was supplemented with a commercial pelleted reindeer ration (15% CP: Unifeed, 
Okotoks, Alberta) and moistened lichens (Cladina spp.) collected throughout the southern Yukon Territory the 
previous autumn by volunteers. The caribou were fed twice daily and rations were adjusted depending upon the 
amount of feed remaining from the previous feeding. Calves were born between 20 May 2006 and 4 June 2006, 
with an 88% success rate.

Oakley et al. 2007

During the first week of April 2004, 2005, 2006, pregnant caribou (40, 48 and 50 respectively), were captured and 
held in the pen until 3 weeks after calving. Natural forage in the enclosure was supplemented with moistened 
lichens (Cladina sp.) picked primarily by Yukon school groups and a commercial pelleted reindeer ration (15% CP: 
Unifeed, Okotoks, Alberta).

Parker and Barboza 2013

Beginning at 1–2 weeks of age, calves were provided a complete pelleted ration for reindeer and caribou (D Ration, 
Alaska Pet and Garden, Anchorage, AK; 18.4 kJ/g, 2.54% nitrogen, 34.4% neutral detergent fiber, as described in 
Barboza and Parker, 2006) and small amounts of freshly cut willow leaves (Salix spp.) and lichens (Cladina and 
Cladonia  spp.).

R. Serrouya (pers. comm.)
Supplemental feeding in maternity pens (Revelstoke, BC) has proven successful with females receiving a ration as 
high as 3.2 kg/day/caribou.

Serrouya et al. 2015

Once capture was completed, caribou were fed with natural lichens in custom and commercial
feeders and then transitioned from lichen to pellets over a 10-day period. Animals were given 23 kg of
arboreal lichen on the first day and lichen was reduced 10% while a special formulated pellet (Unifeed
19-3702) was increased 10% per day to 23 kg. Feeding occurred twice a day, in the morning and
evening.

Smith and Pittaway 2011

Caribou were fed from troughs. Both lichens collected in the Yukon and commercial pellet rations were used. 
Feeding began with about 75% lichens and 25% commercial feed, then was slowly switched to 75% commercial 
feed and 25% lichens. This was reversed a few weeks prior to release, with no commercial feed provided in the last 
week  to allow the animals gut flora to once again adapt to native forage. A short (3 m) observation platform was 
built adjacent to the feed troughs to record daily food intake, behaviour and interac¬tions between animals.

Thompson and Barboza 2014

The formulated diet was based on cereal grains (15.3% corn, 22.5% barley) and roughage (20.0% alfalfa meal, 
21.3% oat hulls), with protein and sugar concentrates (10.0% soybean meal, 7.5% molasses) and premixes of 
minerals and vitamins. This type of formulation has been used for over 12 years to meet requirements for 
maintenance and growth of captive reindeer (Rangifer tarandus tarandus (L., 1758)) and caribou at this facility 
(Barboza and Parker 2006, 2008).
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A2. UNGULATE DENSITIES INSIDE AND OUTSIDE OF THE PREDATOR 
EXCLOSURE 

A2.1 Ungulate Density – Individual Animals 

The ability to exclude predators from the fenced area will most certainly be affected by the degree to 
which the inside of the exclosure appears “attractive” to predators. It is difficult to assess this but it seems 
reasonable to assume that the relative density of ungulates inside versus outside the exclosure might be 
a starting point. Given that ungulates other than caribou will be removed from inside the fence the 
ungulate density inside will be the caribou stocking density. Outside of the exclosure, moose, white-tailed 
deer, and caribou will make up the ungulate biomass and their densities will vary with location. Moose 
densities tend to be on the order of 0.1-0.5/km2 and deer densities may be closer to 1/km2. On a per 
animal basis, a stocking rate of one caribou/km2 would keep ungulate density in the exclosure well below 
the combined ungulate density outside the fence. 

A2.2 Ungulate Biomass Index 

This logic is further illustrated below (Table A6) and adopts the approach used by Latham (2009) to 
estimate ungulate prey biomass indices in a study area in northeast Alberta occurring within the West 
Side Athabasca River and East Side Athabasca River caribou ranges. Latham (2009) used density 
estimates for moose, caribou and deer and calculated an ungulate biomass index that corrected for body 
size using the relative biomass values assigned by Keith (1983) and Fuller (1989) to moose (six), caribou 
(two), and deer (one). Latham’s (2009) calculation of an ungulate biomass index was based on a moose 
density of 17/100 km2; he also estimated a conservative ungulate biomass index based on a lower moose 
density of 10/100 km2. Both of his ungulate indices are shown in Table A6, with equivalencies shown as 
caribou biomass indices and extrapolated as the equivalent number of caribou within a predator 
exclosure of either 50, 75, or 100 km2. These indices suggest that a stocking rate of 0.8 to 0.9 
caribou/km2 would be roughly equivalent to total ungulate densities outside the fence. Therefore, an 
exclosure of ~75 km2 may be an appropriate size for a breeding population of 50 adult caribou including 
the annual cohort of offspring to be translocated, which may range from 18 to 27 in number (Genetic 
Management Planning Guide; Appendix E, Table 3) and assumed to be 65% to 76% of adult body size10. 

                                                      
10. This assumption was based on relative body mass reported for Porcupine caribou herd with reared yearlings ranging from ~60 

to 70 kg (Parker 1989) compared to an average adult female weight of 92 kg (Gerhart et al. 1997). 
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Table A6 Adapting an Ungulate Prey Biomass Index for Northeast Alberta (based on Latham 
2009: p. 28-29) to Estimate an Equivalent Number of Caribou within a Predator 
Exclosure 

 

A2.3 Recommendation 

Based on individual animal densities, a stocking rate of ~<1 caribou/km2 inside the exclosure would be 
reasonable. 

Based on ungulate biomass indices, a breeding herd of 50 adult caribou (and their offspring prior to 
annual translocations) in an exclosure of ~75 km2, would be similar or less-than-expected compared to 
ungulate biomass outside the fence. 

A3. Predator Infiltration 

Although every effort will be made to exclude predators there will likely be some incursions. This will likely 
consist of single bears or cougars at any one time. In the case of wolves, an entire pack could enter the 
exclosure but this seems unlikely. Bears do not pose a major threat except during the first month of life for 
calves. During this period, extra security would be prudent. Bear incursions at other times are unlikely to 
result in losses if the individual is removed in a timely fashion. Cougars and wolves represent at major 
threat to both adult and juvenile caribou and they would need to be removed within days of the initial 
incursion. It seems likely that both wolves and cougar could easily find caribou inside an exclosure with a 
size that is on the order of 20 to 100 km2. It is reasonable to assume that a kill would likely occur within 1 
to 2 days of the initial incursion. However, an exclosure that is even as small as 20 km2 would allow 
caribou to move up to at least 4 to 5 km away from the kill site. This should greatly reduce the likelihood 
of rapid catastrophic losses as compared to small maternity pens. The probability of a catastrophic event 
in relation to exclosure size would likely follow an exponential decay such that going from the size of a 
maternity pen to even a 5 km2 fenced area would greatly reduce probabilities but going from 5 to 10 km2 
to 20 km2 or higher would not decrease the probability substantially. 

If a wolf or cougar is likely to make a kill within a day or two of incursion and it could be expected that they 
would feed on the kill for at least 2-4 days, then we would have roughly one week to 10 days to remove 

Ungulate 
biomass index 
(caribou only 
per km2)

Animals/
1000km2

Biomass 
values

Total current 
ungulate 

biomass index
Animals/

km2
Biomass 
values

Total current 
ungulate 

biomass index
Caribou 

biomass index 50 km2 75 km2 100 km2

Moose 170 6 1020 0.170 6 1.020
Caribou 41 2 82 0.041 2 0.082 0.934 46.7 70.0 93.4
Deer 765 1 765 0.765 1 0.765

976 1867 0.976 1.867

Conservative estimate of 10 moose/100km2

1552 1.552 0.776 38.8 58.2 77.6

Ungulate biomass index
(per 1000 km2)

Ungulate biomass index
(per km2)

Caribou biomass index
x 

Exclosure Area (km2)
caribou density
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the individual predator before the next kill would occur. An alternative would be to make efforts to move 
the caribou into a small fenced area of the exclosure temporarily while the predator is being dispatched. 
These sorts of time frames are unlikely to change much under differing exclosure sizes. The probability of 
encounter is a direct function of stocking density if we assume random movement of predator and prey. 
Actual movement patterns of caribou and predators will be much more complicated and we do not know 
how the actual fence will play into this. There is no doubt that a larger area will reduce the probability of 
encounter but there are no data/theory that could be applied to a decision about exclosure size. 

A3.1 Recommendation 

Exclosure construction should consider the ability of caribou to avoid incursions of large predators. It is 
prudent to avoid constructing an exclosure that is long and narrow to maximize the distance a caribou 
could travel to avoid a predator before encountering a fence. 

A4. Overall Recommendations 

• Use an initial stocking rate between 0.5 and 1 caribou/km2. This stocking rate is at the lower end of 
the spectrum for sustainable densities of caribou/reindeer in predator-free environments, and should 
be a reasonably conservative initial target that would still allow for flexibility and adaptability for 
managed incremental growth to higher densities. 

• A fenced predator exclosure of 75 km2 is suggested for a target population size of 50 adults, which 
would result in an initial overall average density of ~0.7 adult caribou/km2. 

• Develop an adaptive and integrated range and caribou health monitoring strategy, which identifies 
and tracks key indicators in range and caribou condition. 

• Implement supplemental feeding as an adaptive action, which is planned and implemented in a 
prospective manner to ensure optimal nutrition and health of caribou and concomitantly reduces risk 
for localized overgrazing inside the exclosure. This prospective approach is highlighted in contrast to 
a retrospective approach that would implement actions after problems or poor performance indicators 
are identified in animal or range conditions. 

• A hierarchical range monitoring strategy should be considered, which at the broadest scale is 
organized within a caribou habitat (vegetation) classification system that may be readily and 
consistently applied outside and inside the fenced exclosure. Initial sampling of vegetation (range) 
communities would focus on composition and productivity, and occur within and outside the fenced 
exclosure to define current conditions and establish a baseline. A suitable and robust range sampling 
design (with potential use of range exclosures inside and outside the fence) will be required to 
monitor trend in range condition over time. 
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Figure  B-1.  Google Earth imagery showing elk trap and handling facility at Elk Island National Park. 



 

Figure  B-2.  An Alaskan reindeer corral system, that is designed for improved handling efficiency and 
safety of reindeer and built in seven sections (Figure 1 in Thompson et al. 1992; p. 3) 

  



 

Figure  B-3.  A plastic mass (active) capture boma based on the Jan Oelofse method. A = capture funnel, 
B = capture area, C = holding area, D = loading funnel and E = loading ramp (Figure 33.1 in La Grange et 
al. 2016, p. 540) 

  



 

Figure  B-4.  The Eko Wild mobile passive capture boma (Figure 33.19 in Bothma 2016, p. 592; and see 
www.ekowild.co.za)  

http://www.ekowild.co.za/
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ATTACHMENT C UNIVERSITY OF CALGARY VETERINARY MEDICINE WILDLIFE 
FACILITY (PICTURES) 

 
Photo C1 Central Tub of UCVM Wildlife Handling Facility 
 

 
Photo C2 First Set of Radial Pens Adjacent to Central Tub of UCVM Wildlife Handling Facility 



 

 C2 

 
Figure C3 Outer Radial Pen in UCVM Wildlife Handling Facility, Looking West to 5 ha 

Paddock 
 

 
Figure C4 Reindeer Bulls Walking into Outer Pen at UCVM Wildlife Handling Facility 
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ATTACHMENT D FACILITY DESIGN ELEMENTS (EXAMPLE SCHEMATICS) 

Figure D1 Deer Handling Facility Schematic 

Figure D2 Deer Handling Facility Schematic (Showing Flow of Animals) 
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Figure D3 Example of a Deer Handling Facility Layout 

Figure D4 Example of a Deer Handling Facility Layout (Design Features) 
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ATTACHMENT E PRELIMINARY COST ESTIMATE FOR FENCE CONSTRUCTION 

The following information was provided to fence contractors to prepare a preliminary cost estimate that is 
provided in Table E1. Table E2 provides additional costing information provided by a variety of sources 
for comparison purposes. 

Objective: Develop an initial cost estimate for materials and construction of a large fenced exclosure 

Background: The Caribou Predator Fencing Pilot (the Pilot) is being advanced as one potential tool 
among a suite of complementary recovery actions for boreal caribou in northern Alberta. A primary 
objective of the Pilot would be to establish and maintain a small breeding population of caribou in a large 
fenced exclosure in northeast Alberta. The fenced exclosure would be designed as a caribou rearing 
facility that excludes large predators so that caribou survival and reproductive success will be maximized 
and juveniles from the Pilot would be translocated to reinforce wild populations. 

Location and Access: 

Cost estimate assumptions are: 

1. the location is in northeast Alberta;
2. there will be all-weather road access to the location
3. there will be access to the power grid;
4. fenceline will have 35% lowland or wet area construction and 65% in uplands;
5. one main access gate in the perimeter fence and 12 small road crossings (see below for gate design)

Size and Layout: The size and actual fence layout will be dependent on site-specific characteristics 
including topography, drainage, soil (substrate) type, vegetation, and existing footprint. However, to 
develop an initial cost estimate, the simplified schematic diagram in Attachment D, Figure D1 is provided 
as a conceptual overview and design of the large fenced exclosure. 

Current assumptions for the conceptual design of fenced exclosure include: 

1. perimeter fence up to 40 km in total length to enclose an area of up to ~100 km2;
2. cross-fencing to separate the fenced perimeter into Large Areas 1 and 2;
3. additional internal fencing to create smaller internal Areas (1 and 2) and Paddocks (1 to 4); and
4. a handling facility that would be integrated into the overall exclosure design.

Fence Design Elements 

Perimeter Fence 

• Total length is ~ 40 km, with an area of ~100 km2.
• Design is based on 8-foot high, high-tensile interlock game fence (12.5 gauge fixed-knot game fence:

Style - 20/96/6).
• Alternating wood and steel posts at 16 to 20-foot pole spacing, average is 18 feet (5.5 m):

 Wood posts: Pressure treated, 5 to 6 inches in diameter and 12 feet long.
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 Steel posts: Galvanized steel, Schedule 40 (heavy wall pipe), 2 ⅞ inches in diameter, 14 feet 
long, with aluminum or galvanized dome caps (galvanized tek screw), and multiple (8 to 10) wrap 
ties to attach fence at post. 

o Wet area fencing may require longer steel posts (screw piles welded to longer 16-foot posts).
o Drill stem pipe could be costed out as an option to galvanized posts, but source, previous

use, and specifications of pipe required to avoid sulphur contaminated pipe.

 Inline post bracing. 
 Steel welded box-end corners, constructed with 5-inch diameter steel pipe, 16-foot length posts 

and 14 to 16-foot cross piece. 

• Electrified outriggers (4 strands of 12.5 gauge, class 3 high-tensile smooth wire) attached to main
structural game fence. Inline strainers occurring at <400 m intervals.

 Option 1: Independent outriggers, i.e., Gallagher wood post live-tip (10 inch) offsets.
 Option 2: Fabricated galvanized steel bear brackets with a single bolt collar at top and bottom to

bolt on to existing 2 ⅞-inch diameter steel posts of game fence (refer to the schematic figure 
below; Figure E1). 

Figure E1 Schematic of Typical 4 Wire Electric Bear Fence Bracket to Attach to Game Fence 
(Source: Phoenix Fence) 

 Fence energizer (120 V) for perimeter fence. Preferably a Gallagher energizer based system with 
fence monitor, remote and fault finder. 

• Galvanized wire meshed pinned apron. Wire mesh attached to bottom of vertical game fence and
pinned to ground

 Option 1: Tree Island Farm Field Fence (12.5 gauge, Style - 9/39/6)
 Option 2: Galvanized chain-link fence apron (2 inch × 9 gauge × 36 inch, Style – 2-9-36S)

Cross Fence 

• Total length is ~ 5 km.
• Design is based on 8-foot high, high-tensile interlock game fence, two high-tensile electrified

outriggers (one on either side of the fence to deter caribou bulls from interacting); and
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• Pressure-treated wood posts at 6 m intervals.

Internal Fence 

• Total length is ~ 21 km
• Similar design to cross fence, but with no high-tensile electrified outriggers.

Gate Design Elements 

Main gate (entry through perimeter fence) (n=1) 

• Option 1: Manual double swinging gate (24 feet: 2 × 12 feet), with cattle guard, pin and chain locking
mechanism for security

• Option 2: Electrically activated cantilevered gate (20 feet), with cattle guard

Small road crossing (n=12) 

• Manual single swing gate (16 feet) with no flat nose wheel, buried chainlike mat (16 × 8 feet) to
prevent digging underneath, pin and chain locking mechanism

Animal gates (n=24) 

• Manual single swing gate (16 feet), pin and chain locking mechanism

Figure E2 Example Schematic of Fence and Handling facility 
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Table E1 Preliminary Cost Estimate for Fence Construction 

Fence Company A:  Caribou predator Fencing Pilot Project - Northeast Alberta (based on estimate)

km $/km $/m $/unit Total
Perimeter Fence - base structure 40

Game fence with alternating wood & 14' galvanized steel posts, & steel corners 49,528$         49.53$           1,981,120$       
Outrigger & electrify perimeter fence (welded 4 strand outriggers) 24,338$         24.34$           973,504$          

73,866$         73.87$           2,954,624$       
Perimeter Fence - ground apron options

1) chain link mesh - pinned ground apron 19,188$         19.19$           767,520$          
2) galvanized mesh (tree island farm) - pinned ground apron 12,300$         12.30$           492,000$          

Cross Fence 5
Game fence mesh with wood posts, & wood corners 45,034$         45.03$           225,172$          
Outrigger & electrify perimeter fence (welded 4 strand outriggers) 22,632$         22.63$           113,160$          

67,666$         67.67$           338,332$          

Internal Fence 21
Game fence mesh with wood posts, & wood corners 42,312$         42.31$           888,552$          

FENCE COST Estimate Sum (with chain link mesh - pinned ground apron) 4,949,028$      
Sum (with galvanized mesh - pinned ground apron) 4,673,508$      

Gate Options (cost per unit) 1
Main Gate 1) 24' opening double swing gate, with 2x12' cattle guards 18,755$       

2) 20' opening single slide cantilever gate, with 2x12' cattle guards 36,218$       

Small Road Crossing 3) 16' opening double swing gate, with buried chain link panel 7,865$         
4) 16' opening double swing gate 5,783$         
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Table E2 Comparative Cost Estimates for Fence Construction 

Fence Description (materials and labor)
Estimated 
Cost / km

Reference

Estimated Cost 
of 40 km 

Perimeter 
Fence

Clearing fenceline (pushing trees aside only): $5,000-10,000/km 10,000$        HAB-TECH 2011 400,000$          

High tensile game fence: 10” x 10” mesh, 10’ height, “chicken wire” apron 18,556$        Terrain FX 2011 742,222$          
Low range estimate: material costs on farmland = $15-18/m, & 'ready to go'  $        20,000 R. Boos pers. comm. 800,000$          
High tensile game fence: predator fence apron, steel posts (Upland) 22,734$        Matrix 2011 909,360$          
High tensile game fence: predator fence apron, steel posts (Wetland) 27,243$        Matrix 2011 1,089,720$       
Highway style fence: woven wire, non electric, easy access 38,700$        HAB-TECH 2011 1,548,000$       
Banff National Park: 2 m high wildlife fencing 40,000$        HAB-TECH 2011 1,600,000$       
Wildlife exclusion fence along major highway in northwest U.S. in 2007 (US$) 48,000$        Golder 2011 1,920,000$       
Mid range estimate (adjusted material costs, transportation & logistics)  $        50,000 R. Boos pers. comm. 2,000,000$       
Wildlife exclusion fencing, 2.5 m high page wire fence with wooden posts 50,000$        Golder 2011 2,000,000$       
Flathead Reservation – US Highway 93 (highest cost w mesh fence in soil) 53,000$        HAB-TECH 2011 2,120,000$       
Game fencing of Trans Canada Highway in Bow River corridor 60,000$        Matrix 2011 2,400,000$       
Electric fence 77,000$        Serrouya et al. 2015 3,080,000$       
Game fence (wood & steel posts), 4 outriggers, pinned chain link apron 93,054$        Fence Company A. (Aug 2017) 3,722,144$       
High range estimate: premium materials, high variance conditions & logistics  $     100,000 R. Boos pers. comm. 4,000,000$       
High tensile game fence: steel posts, metal sheet topper & wire mesh apron 183,000$      Serrouya et al. 2015 7,320,000$       
Margo Supplies fence: chain link, electric, buried apron & difficult access 200,000$      HAB-TECH 2011 8,000,000$       
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1 PURPOSE 

This Caribou Husbandry Management Planning Guide (the Guide) describes the actions to be taken by 
the Pilot Management Team to develop and implement a Caribou Husbandry Management Plan (CHMP) 
for the Pilot. The goal of the CHMP is to maintain optimal health and well-being of caribou throughout all 
aspects of the Pilot, with an emphasis on the founders (i.e., the wild [extant] caribou that are captured to 
establish a fenced herd) and their offspring – the ‘captive-born’ caribou – that will be released to reinforce 
(IUCN 2013) extant local populations of boreal caribou in northeast Alberta. 

The primary objectives of the Pilot are to establish and maintain a small breeding population of caribou in 
a large fenced exclosure within their natural habitat in northeast Alberta. The exclosure is designed as an 
extensive in situ rearing facility that occurs within caribou habitat and excludes large predators so that 
caribou survival and reproductive success will be improved (Hayek et al. 2016). This allows caribou born 
within the fenced exclosure to be translocated as yearlings to reinforce extant local population(s) (Hayek 
et al. 2016). Therefore, the Pilot integrates in situ and ex- situ approaches (Pritchard et al. 2011; Redford 
et al. 2012) to offset predation – the primary proximate factor for declining caribou populations – and 
“buys time” for conservation of extant local populations by increasing size and viability. This management 
approach is important for supporting habitat protection and restoration measures that are aimed at 
addressing landscape-scale factors of caribou decline that are ultimately linked to human-caused habitat 
alteration, primary prey enrichment and changes in predator-prey dynamics (DeCesare et al. 2011; Boutin 
et al. 2012; Wittmer et al. 2013). 

NOTE TO READER 

The CHMP Guide and other technical planning guides were developed to provide options for 
consideration in implementing a Pilot. These guides discuss potential issues identified through: 
Aboriginal community engagement; discussions with technical advisors; discussions with other 
specialists with expertise in wildlife capture, breeding and handling; and review of relevant 
scientific literature. Management solutions (or a range of solutions) to address these potential 
issues are also identified here for consideration. 

There is uncertainty about the level of management intervention (risk tolerance) that should be 
adopted for the Pilot. Feedback from Aboriginal community engagement generally suggests that 
Pilot management actions should be designed to substantially reduce potential risks and 
undesirable outcomes to caribou and other animals. In contrast, many technical advisors 
suggested that the level of management intervention should be lower, while acknowledging that 
undesirable outcomes may occur. Technical advisors view the Pilot as an opportunity to test the 
feasibility of this approach while minimizing animal handling, infrastructure, and cost wherever 
possible. In their view, intensive measures should be implemented only after an issue is shown to 
exist. 

In the absence of agreement on Pilot objectives and associated risk tolerance, this CHMP Guide 
and other planning guides identify management measures that would substantially reduce the risk 
of undesirable Pilot outcomes, but would also require more management intervention. This 
“integrated” management approach was adopted for the planning information provided here for 
two primary reasons. First, due to the inherent controversy surrounding wildlife management 
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(including control actions) and the need to enhance Aboriginal, community and public support for 
the Pilot, it is assumed that achieving animal welfare outcomes with few or no undesirable effects 
will be a high priority. Second, the Project Team believes that an a priori discussion of the 
logistics and infrastructure required for increased management intervention will demonstrate that 
potential issues and solutions have been thoroughly evaluated, regardless of the risk tolerance 
level ultimately adopted. Nevertheless, this CHMP Guide and other planning guides also discuss 
the range of management actions associated with different management intervention levels. 

2 SCOPE 

Husbandry describes the care given to animals held in short- or long-term captivity (CCAC 2003), and 
associated practices aim to provide a high quality of life for the animals (CCAC 2017). This Guide outlines 
an integrated husbandry and wildlife health program for caribou directly affected by the Pilot. 
The proposed approach is based on a series of related goals and objectives established for operational 
stages of the Pilot. Where there is uncertainty regarding recommended or preferred strategies, options 
are presented and discussed. Final caribou management objectives will need to be confirmed if a 
decision to proceed with the Pilot is made. 

2.1 Need for Animal Husbandry Assumed 

Although extensive management strategies may be implemented initially, this Guide assumes that 
caribou health and wellness inside the exclosure will be managed based on intermediate and/or 
integrated management strategies (Table 1) over the life of the Pilot. The strategies are described based 
on detailed animal husbandry protocols and purpose-built facilities and fences inside the exclosure. 

Because of its aspirational goals and responsibilities for caribou conservation and animal care, a key 
underlying assumption for the Guide is that the Pilot should voluntarily comply with relevant standards 
and expectations set forth by the GoA (2015) for facilities requiring an Alberta Zoo Permit. Animal 
husbandry experts also suggested that a preventative approach to managing caribou health and wellness 
is preferred, particularly for a Pilot where a high likelihood of success is desired. An important 
consideration in suggesting an intermediate and/or integrated management strategy is it would lead to 
behavioural training and lower stress handling for caribou, which in turn would facilitate annual capture of 
adult caribou and subsequent sorting and relocation of captive-born juveniles. This contrasts with a more 
extensive approach, whereby juvenile caribou would be captured annually by helicopter net-gunning, 
which would likely invoke development of strong conditioned avoidance behaviour in breeding females as 
the Pilot progressed (Table 1 in Appendix C: Fence and Handling Facility Construction Planning Guide). 
Finally, it is assumed that a comprehensive discussion of potential animal husbandry measures would be 
beneficial for the Pilot Management Team and technical advisors who will need to consider the cost-
benefit of additional Pilot facilities and operating procedures in order to determine the best strategy(s) to 
implement. 

Table 1 provides an overview of the range of management strategies that may be adopted for caribou 
husbandry. In general, intermediate and integrated strategies would employ progressively more intensive 
risk reduction strategies that may help address caribou husbandry issues, but at higher costs. If the Pilot 
is implemented, it is assumed that actual animal husbandry measures will be based on a Caribou Health 
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Risk Assessment (Section 4.2), other Pilot risk assessments (Appendix I: Risk Management Planning 
Guide), and consultation with GoA representatives and technical advisors, Aboriginal communities, and 
other key stakeholders (Appendix L: Aboriginal Consultation Guide; Appendix M: Stakeholder 
Engagement Planning Guide). 

2.2 Management Planning Framework 

This Guide follows guidelines from the Canadian Council of Animal Care (CCAC 2003, 2017) and 
integrates expert opinion and current standards of field practice in caribou capture, husbandry and care. 
The CHMP should be developed with recognition that program design and implementation would reflect a 
broader ‘One Health’ perspective based on systems approaches to identifying and managing health 
issues and strong multi- and interdisciplinary cooperation (Stephen and Karesh 2014), which may include 
traditional knowledge holders from local Aboriginal communities (Appendix G: Monitoring and Research 
Planning Guide). 

The scope of the CHMP should be to identify objectives, strategies, and actions that will provide the basis 
for health management and care of caribou during the three main operational stages of the Pilot 
including: 

• capture of founders to establish a captive-breeding herd (Figure 1); 

• captive breeding of caribou (Figure 2); and 

• translocation of captive-born caribou to extant local populations (Figure 3). 
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Table 1 A Comparison of Extensive, Intermediate, and Integrated Management Strategies, 
which May be Used to Address Various Caribou Husbandry Issues* 

 
* Illustrative examples are described to compare and highlight the range of strategies and should not be considered mutually 

exclusive. 

Extensive Intermediate Integrated
CARIBOU HUSBANDRY

Record keeping Record life & health history of each founder and calf Record life & health history of each founder and calf Record life & health history of each founder and calf

Capture wild caribou for 
founder population

Field capture and health screen implemented; 
animals transported to Pilot site and released 
directly into exclosure after field processing

Field capture, and health screen implemented; 
animals transported to Pilot site and placed into 
temporary quarantine holding area(s) with 
subsequent release to large exclosure following 
additional observation period and final health 
screening.  Pelleted feed (& lichens) provided during 
quarantine period. 

Field capture, and health screen implemented; 
animals transported to Pilot site and placed into 
temporary quarantine holding area(s) with 
subsequent release to large exclosure(s) following 
observation period and final health screening.  
Pelleted feed (& lichens) provided during quarantine, 
along with  implementation of caribou training 
protocols during extended observation period.

Caribou health and well-being Caribou handling facility to be constructed if deemed 
necessary through on-site monitoring of animals. 
Health management protocol requires no regular 
handling of caribou.  

Facility constructed and used to reduce risk of stress 
and physical trauma from active capture of 
individuals. Annual handling of some caribou (at 
lease once annually) provides basis for animal health 
program to be implemented by Veterinarian.

Facilities constructed and used in conjunction with 
management protocols to maintain optimum health 
of caribou.  Annual handling of all caribou provides 
basis for animal health program to be implemented 
by Veterinarian.

Capture of captive caribou 
within fenced area to select 
and translocate juveniles

Annual capture in field and no 'training' to elicit 
desired behavioural response; no permanent 
purpose-built facilities or internal fencing. Caribou 
captured using aerial and ground-based physical or 
chemical immobilization techniques: i.e., hand-held 
net-gun, drop nets, &/or dart gun.

Annual handling in purpose-built facility with 
integrated cross-fencing and paddocks to manage 
caribou; physical infrastructure is part of project 
design in combination with occasional habituation 
and training as animal handling techniques to reduce 
stress.  Pregnant cows are segregated to facilitate 
monitoring during calving period.

Annual handling, training, supplemental feeding, and 
range management with purpose-built facility and 
integrated cross-fencing and paddocks to manage 
caribou.  Physical infrastructure (handling facility and 
cross-fencing) is part of project design in 
combination with regular habituation and training as 
animal handling techniques to reduce stress.  
Pregnant cows are segregated to facilitate, field 
capture and tagging of newborn calves to monitor 
survival (collars &/or UHF-RFID1 tags).

Caribou habituation to 
confinement

Minimal handling and no training Training (through supplemental feed) and limited 
handling to habituate female founders to handling 
facility

Training (through supplemental feed) and handling 
regime to habituate female founders (and calves) to 
handling facility

Range/seasonal management No management, caribou are 'free-roaming' within 
exclosure throughout the year. Ongoing vegetation 
monitoring is done to assess range use and 
condition.

Segregation of pregnant cows during calving season. 
Ongoing vegetation monitoring is done to assess 
range use and condition, and to develop 
supplemental feeding program.

Active management of caribou within Pilot site using 
internal fenced areas and segregation of selected 
age/sex groups on seasonal basis, i.e., during calving 
and breeding. Ongoing vegetation monitoring is 
done to assess range condition, inform timing for 
segregating caribou groups, and develop 
supplemental feeding program.

Caribou density within 
exclosure

All caribou occupy single large fenced area. Density 
based on available forage and wild population 
density; supplemental feeding used only when 
necessary.

Caribou occupy single large fenced area with 
segregation of pregnant cows at calving. Density 
based on available forage and wild population 
density, along with supplemental feeding program.

Caribou densities managed using smaller areas of 
Pilot project. Density based on available forage and 
wild population density. But emphasis is on desired 
annual calf production and management of nutrition 
with prescribed supplemental feeding program.

Production of healthy calves Potentially variable & uncertain due to forage and 
environmental conditions; logistical constraints for 
monitoring calving in large exclosure no opportunity 
for management intervention during calving. 
Supplemental feeding  to be implemented only when 
identified through monitoring. 

Less variable & more predictable due to emphasis on 
health/wellness monitoring of pregnant cows during 
calving and management including supplemental 
feeding.  Some opportunity for management 
intervention during calving.

High productivity & predictable due to 
health/wellness monitoring and nutritional 
management including supplemental feeding. Some 
opportunity for management intervention during 
calving.

Caribou monitoring Ear tags (visual identification), microchips (PIT) and 
telemetry collars on adult caribou only

Ear tags (visual and electronic identification - UHF-
RFID), microchips (PIT) and  telemetry collars on 
adult caribou

Ear tags (visual and electronic identification - UHF-
RFID), microchips (PIT) and collars on adult and calf 
caribou.

Caribou monitoring (calving) Monitoring of collared pregnant cows (and calves) 
within perimeter fence area.  Adult caribou are 
collared and ear-tagged.

Monitoring of collared pregnant cows (and calves) 
within a smaller fenced area.  Adult caribou are 
collared and ear-tagged.

Monitoring of collared pregnant cows (and calves) 
within two or more smaller fenced areas.  Adults are 
collared and ear-tagged. Newborn calves would be 
captured and collared/ear-tagged.

Annual inventory Conducted once: during capture and translocation of 
juveniles from rearing facility.

Conducted twice: during capture and translocation 
of juveniles from rearing facility, and during calving.

Conducted twice: during capture and translocation 
of juveniles from rearing facility, and during calving.

Caribou mortalities Mortalities detected from collars and on-site 
observations by staff.  Necropsies conducted as soon 
as possible following death.

Mortalities detected from collars and monitoring of 
UHF-RFID tags on adults, and on-site observations by 
staff.  Necropsies conducted as soon as possible 
following death.  

Mortalities detected from collars and monitoring of 
UHF-RFID tags on adults and calves, and on-site 
observations by staff. Necropsies conducted as soon 
as possible following death.  

Anti-predator training of 
translocated caribou (pre-
conditioning)

None Anti-predator training considered if predation is 
found to be a key mortality factor of translocated 
caribou in post-release monitoring.

Anti-predator training implemented experimentally 
(i.e., half of translocated caribou subject to training) 
and evaluated through post-release monitoring.

1 Ultra-high frequency (UHF) radio-frequency identification (RFID) ear tags, may be monitored regularly using unmanned aerial vehicles (UAVs), i.e., drones (J. Church pers. comm.)

MANAGEMENT STRATEGIES
ISSUE



 

 5 

 

Figure 1 Suggested Framework for Possible Caribou Husbandry Management Plan Goals 
for the First Operational Stage of the Pilot – Capture of Founders and 
Establishment of the Captive-Breeding Population 

 

 
Example objectives for caribou reproduction and calving are based on initial perspectives from experts, (1) Serrouya 2017, Pers. 
Comm.; (2) Boutin and Serrouya 2015, and are subject to revision and confirmation in the CHMP. 

Figure 2 Suggested Framework for Possible Caribou Husbandry Management Plan Goals 
for the Second Operational Stage of the Pilot – Captive Breeding of Caribou 
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The framework highlights the need for a direct linkage of GoA action and range plans for caribou in northeast Alberta to 
management goals, objectives and strategies for translocation of captive-born caribou from the Pilot to extant local populations. A 
key proposed performance metric for released juveniles would that be that their survival rate would be at least that observed for wild 
adult females (~0.75) (Serrouya 2017, Pers. Comm.). 

Figure 3 Suggested Framework for Possible Caribou Husbandry Management Plan 
Objectives for the Third Operational Stage of the Pilot – Translocation of Captive-
Born Caribou to Reinforce Wild Extant Local Population(s) 

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Proposed accountabilities and responsibilities associated with the CHMP are described in Table 2. 
The Pilot Director is the owner of this Guide and is accountable for the development of a CHMP and its 
implementation with the support of Pilot Leads and staff.  The Ecology Lead is responsible for the 
development, implementation and monitoring of the CHMP with support from other Pilot Leads and staff. 
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Table 2 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(CHMP Owner) 

• Accountable for review and approval of the CHMP and ensuring that strategies are 
implemented. 

• Considers CHMP strategies when making decisions and providing direction to Pilot staff, 
contractors and researchers. 

• Provides visible leadership to Pilot staff, contractors and researchers regarding all aspects 
of the Pilot, including caribou husbandry.  

Ecology Lead 
(CHMP 
Implementation 
Owner) 

• Responsible for developing and defining caribou husbandry management objectives, and 
implementing, monitoring and making necessary changes to the CHMP and associated 
protocols. 

• Communicate important CHMP strategies and operational requirements to employees, 
contractors, researchers and stakeholders. 

• Supervise and collaborate with employees and contractors who will undertake field 
operations: 
 ensure appropriate training has been undertaken by employees and contractors; and 
 implement monitoring to ensure caribou management and monitoring is safely and 

humanely, 
• Initiates and leads an annual review of monitoring results and feedback from staff to 

consider any necessary changes to the CHMP (Section 5). 
• Reviews and approves any necessary revisions to the CHMP and associated protocols 

(Section 5). 

Pilot Leads2 
(Contributor) 

• Contribute to development and implementation of the CHMP as required. 
• Responsible for developing a technical understanding of the CHMP and implementing 

relevant strategies in their work. 
• Communicate important CHMP strategies to employees, contractors, researchers and 

stakeholders. 

Employees 
(Action Owner) 

• Responsible for understanding and implementing CHMP strategies in their work. 
• Communicate important management strategies to contractors and researchers depending 

on their scope. 
• Wildlife biologist(s) with expertise in caribou biology and ecology will be involved in the 

capture, handling, and husbandry of caribou during the implementation and monitoring 
phases of the plan. 

• Implement management actions relevant to their scope of work as directed by the Pilot 
Director or Pilot Leads. 

• Responsible for complying with CHMP protocols and for notifying the Ecology Lead of any 
husbandry related issues noted in the course of their work. 

Pilot Veterinarian 
(Veterinary 
Services) 

• A licensed Alberta veterinarian with an established “veterinarian-client relationship” with the 
Pilot sponsor, will have authority and responsibility for supporting, and implementing aspects 
of the CHMP. Veterinary involvement and oversight is mandatory during all stages of the 
program, including the capture, handling, transport, release, and health management of 
caribou within the handling facility. 

• Conducts revisions of the CHMP and reviews as requested by the Pilot Director or Pilot 
Leads. 

• Ensures that veterinary services are readily available to meet both routine and emergency 
needs. 

• Serves as an expert advisor and animal advocate to the animal care committee and 
collaborative health management team (see below). 
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Position Accountabilities and Responsibilities 

External 
Technical 
Advisors 
(Contributor) 

• The Alberta Wildlife Animal Care Committee (AWACC) – Alberta Environment and Parks 
(AEP), is responsible for reviewing and authorizing Wildlife Research Permits and Collection 
Licences; it also develops and updates standard operating procedures (SOPs) and class 
protocols for wildlife capture and handling. SOPs and protocols developed and used for the 
Pilot will be reviewed and approved by the AWACC. 

• A collaborative health management team (i.e., Science Committee) will be established to 
provide guidance and oversight on objectives, implementation, monitoring, and continuous 
improvement of the CHMP. 

• Responsible for complying with CHMP protocols and for notifying the Ecology Lead of any 
husbandry related issues noted in the course of their work. 

Contractors 
(Contributor) 

• Wildlife biologist(s) with expertise in caribou biology and ecology will be involved in the 
capture, handling, and husbandry of caribou during the implementation and monitoring 
phases of the plan. 

• Responsible for complying with CHMP protocols and for notifying the Ecology Lead of any 
husbandry related issues noted in the course of their work. 

Researchers 
(Contributor) 

• Communicate information related to their scope of work to Pilot representatives. 
• Implement research and or monitoring actions relevant to their scope of work as directed by 

the Pilot Director or Pilot Leads.  
• Responsible for complying with CHMP protocols and for notifying the Ecology Lead of any 

husbandry related issues noted in the course of their work. 

1. For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Ecology, Regulatory/Stakeholder/Communications, Business leads. 

4 MANAGEMENT PLAN (CONTENT AND REQUIREMENTS) 

4.1 General Standards and Considerations for all Components of the Caribou 
Husbandry Management Plan 

The Pilot represents an innovative approach for supporting boreal caribou conservation in Alberta. 
Success will be based largely on its contributions to caribou recovery objectives, but will also be 
measured on the establishment and maintenance of  standards for animal care and welfare that meet 
professional guidelines and broader societal expectations (Proulx and Brook 2017). 

The Pilot will establish an in situ caribou rearing facility for wild-caught caribou (founders) and will be 
conducted under authority of the GoA. Consequently, it is assumed that the Pilot would voluntarily comply 
with relevant standards and expectations set forth by the GoA (2015) for facilities requiring an Alberta Zoo 
Permit. Although the Pilot would not be designated or accredited as a zoo, it shares similar aspirational 
goals and responsibilities for wildlife conservation and animal care. Therefore, many of the standards 
developed by the GoA (2015) for permitting zoos may apply in principle, and are modified and 
summarized below to reflect the purpose and scope of the Pilot. These modified standards (Tables 3 to 7) 
are presented as a basis for the design and implementation of the CHMP. Additional relevance of these 
modified standards is that they would be applied in a manner pursuant to the Wildlife Act and its 
regulations, as well as the Animal Protection Act as it relates to care and management of animals. 
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Table 3 Caribou Capture and Transportation Standards1 

Caribou Capture and 
Transportation 
Standards 

The purpose of these standards is to ensure that caribou captured and transported to and 
from the Pilot handling facility are transported in a manner that is safe, prevents escape 
and does not cause undue stress on the animal. 

Capture  

Capture of founders, handling, and transportation protocols will follow AWACC class 
protocols. Any amendments will be developed and approved accordingly, i.e., female 
pregnancy checked through transrectal ultrasound (CCRT 2010), and male fertility 
checked through semen collection and evaluation (Whiteside 2017, Pers. Comm.).  

Transportation 

Ground and/or air transportation methods for moving caribou to and/or from the Pilot 
handling facility will be done in a manner that is safe and humane (Sifton and Schwantje 
2001). Transport crates (including restraint bags) and vehicles will be of a size and 
construction that ensure safe and humane transport and secure containment.  

Release 
The translocation of captive-born caribou to extant local populations will reflect best 
practices and expert experience. A protocol will be developed that describes the actions 
that will be undertaken for hard or soft releases at specific locations.  

1. Adapted from GoA 2015. 

Table 4 Caribou Management Standards1 

Caribou Management 
Standards 

The purpose of these standards is to ensure that caribou in the Pilot are carefully 
managed and that all caribou coming into or leaving the Pilot handling facility are 
documented.  

Acquisition (Founders) 
Founders will be captured from free-ranging local caribou populations in northeast 
Alberta under authorization of AEP Wildlife Research Permit and Collection Licence.  

Marking / identification 
All caribou at the Pilot handling facility will have an individual identifying ear tag (radio 
frequency identification [RFID]) and subcutaneous passive integrated transponder (PIT) 
microchip. Radio-collars may also be used to monitor adults and calves.  

Calving 
Depending on health management and monitoring objectives, marking of calves will 
occur as soon as reasonably possible after birth, and will occur before 1 year of age (or 
translocation of caribou from the Pilot). 

Breeding 

Breeding of adult caribou will take place under extensive conditions, where management 
may occur through placement of selected cows and bulls in to one of two large fenced 
range areas. If assisted reproductive technologies are to be used, appropriate protocols 
will be developed for review and approval by the AWACC.  

Disposition of live 
animals  

Translocation of live caribou from the Pilot will be conducted as conservation actions to 
achieve the specific goals and objectives established by GoA caribou range and action 
plans for reinforcement of extant local populations in northeast Alberta.  

Deaths 
Necropsies will be conducted on advice of the attending veterinarian. Carcasses will be 
disposed of in accordance with federal, provincial and municipal regulations.  

Annual inventory 
An annual inventory of the total live animals will be conducted prior to any translocations 
of caribou from the Pilot or by April, which is prior to the calving season.  

Biosecurity 

Standardized and strict biosecurity protocols will be followed and documented. Access 
will be managed (Appendix K: Access Management Planning Guide). No unauthorized 
public visitation will be permitted, and no unauthorized domestic animals will be allowed 
onsite.  

1. Adapted from GoA 2015. 
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Table 5 Record-keeping Standards1 

Record-keeping 
Standards 

The purpose of these standards is to ensure that caribou in the Pilot have permanent 
recorded histories, which will serve to manage breeding and health of the captive 
population (if and/or when required) and provide a means for evaluating factors that 
contribute to success of translocations. 

Acquisition (Founders) 
Acquisition records will include the sex, location and date of capture of all wild caribou 
that are brought to the Pilot. Observations on condition and any samples collected will be 
recorded for that individual. 

Births 
Records for each caribou born at the Pilot will include sex, date of birth, permanent 
identification tags (markings) and maternal cow. Note: permanent marking will occur as 
soon as reasonably possible after birth, and will occur before 1 year of age. 

Deaths 

All mortalities of caribou in the Pilot will be investigated and recorded in the animal’s 
permanent record and identify date, location and circumstances of death. Any deaths of 
unmarked captive-born caribou will also be recorded and entered into its permanent 
record (with a unique identification assigned post-mortem). 

Animal health records 
Veterinary treatment activities will be documented and recorded as per an appropriate 
animal health record-keeping protocol.  

Animal identification 
(marking) records 

Each caribou at the Pilot that has an identifying tag, marking, microchip or unique 
physical feature will have this identifier (ID) noted in its permanent record.  

Translocation 
(disposition) of live 
animals 

Translocation records will include the sex, age, ID, date and destination for each live 
animal that is released back to an extant local caribou population. Summary reports will 
be compiled for each group of translocated caribou describing age and sex composition, 
type and duration of transportation, environmental conditions and location of release site, 
and health/behaviour of animals at time of release.  

Currency of records 

Animal records will be kept current and data logged regularly. Activities and observations 
by staff will be written on a daily basis (or a frequency that matches operational activities) 
into a log book that will be kept onsite, and serve as a permanent record of operational 
activities.  

1. Adapted from GoA 2015. 
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Table 6 Caribou Health Care Standards1 

Caribou Health Care 
Standards 

The purpose of these standards is to ensure provision of ongoing health care for caribou 
in the Pilot. Direct interaction of people with captive caribou will be limited to that deemed 
necessary to implement onsite management and monitoring protocols. 

Caribou seasonal 
management 

This protocol will outline general description of the seasonal use (rotation) of fenced 
areas (if required), other structures as appropriate, and any planned management 
interventions of captive caribou within the Pilot. 

Caribou health 
management 

A health management protocol will be developed by the Pilot veterinarian and Ecology 
Lead, with review and approval by the AWACC or an external collaborative health 
management team (as per Table 2). The plan will build upon the CHMP content and 
requirements outlined in Section 4. 
• Animal health risk assessment (disease testing, prevention & control procedures; 

emergency response plans for specific health hazard scenarios). 
• Nutrition and supplemental feed – if required. 
• Veterinary intervention: Vaccination / prophylactic therapy; Care and/or treatment of 

sick or injured animals - including strategies for dealing with orphaned calves (which 
may range from no-intervention to hand-rearing). 

• Mortality investigation. 

Animal behaviour 

This protocol will outline whether a strategy will be implemented to train or habituate 
caribou to develop behaviours that facilitate husbandry or veterinary care in a manner 
that reduces stress to animals, but will emphasize the need for maintaining wild 
behaviours. 
• A pre-release training protocol to reinforce predator recognition behaviour in naïve 

juveniles may be developed and implemented. 

1. Adapted from GoA 2015. 

Table 7 Staff Experience, Training and Safety Standards1 

Staff Experience, 
Training, and Safety 
Standards 

The purpose of these standards is to ensure that staff (including volunteers, contractors, 
and researchers) have the necessary experience and training to ensure that the Pilot is 
operating according to the standards identified in the CHMP and good animal husbandry 
practice.  

Staff qualifications  

Staff and field personnel (including volunteers) involved in operation or animal care will 
have (and/or receive) proper skills, training, and certificates (where applicable) to work 
with wildlife (especially ungulates) capture, handling, and transport that is commensurate 
with their responsibilities.  

Training needs and 
plans 

Ongoing training of staff needs will be identified, including first aid training. Staff will 
receive training in biosecurity practices. 

1. Adapted from GoA 2015. 

4.2 Establishing the Captive Caribou Herd (Operational Stage 1) 

The following subsections describe a methodological approach for capturing caribou and establishing a 
captive herd at the Pilot. Recommended procedures have been adapted from Sifton and Schwantje 
(2001), and reflect recommendations from experts and relevant literature. Additional details and specific 
protocols should be developed further following a health hazard risk assessment (Section 4.2.1) and 
during development of the CHMP. 
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4.2.1 Health Risk Assessment (Disease Management) 

The health status of the Red Earth (RE), West Side Athabasca River (WSAR), East Side Athabasca River 
(ESAR), Cold Lake (CL), and Richardson (RICH) caribou populations and their sympatric ungulate 
populations is not well-known at present. However, as a normal feature of their life, free-ranging caribou 
are likely to host a broad community of parasites and infectious agents (Johnson et al. 2010; Schwantje 
et al. 2016). Therefore, in the absence of any disease management protocols, translocation of caribou will 
also move any parasitic or infectious agents the animals carry, regardless of whether the animals show 
any symptoms of infection. Furthermore, caribou may serve as reservoirs for some diseases, such as 
brucellosis. Consequently, the Pilot should adopt a proactive1 approach to disease management. 

To understand the health risks of the Pilot, health hazards for each operational stage should be evaluated 
through a Caribou Health Risk Assessment. Assessments of health risks associated with translocations 
generally involve three main steps (Corn and Nettles 2001; Leighton 2002; Sainsbury and Vaughan-
Higgins 2012; Hartley and Sainsbury 2016): 

• Identify a comprehensive range of potential health hazards that could be associated with 
translocation, both to and from the Pilot. These can include infectious agents (bacterial, viral, 
parasitic, prion) or non-infectious hazards (e.g., injury, or congenital, stress-induced, or immune-
related illnesses). Table 8 outlines the types of health hazards that should be assessed for their risk 
through each operational stage of the Pilot. Tables 9 and 10 list examples of infectious agents and 
non-infectious diseases (conditions), respectively, that should be included in the health risk 
assessment for caribou in the Pilot. 

• Among the list of potential hazards for each category, a subset of hazards should be selected for 
complete characterization and assessment. 

• Following characterization and assessment, risk of hazards will be estimated to be High, Medium, or 
Low priority as a function of the likelihood of occurrence and the severity of negative consequence if it 
does occur (Appendix 9: Risk Management Planning Guide). The risk assessment will depend on a 
variety of factors: e.g., whether the infectious agent may be carried by the translocated animals, 
whether the agent may infect or cause disease in animals (wild or domestic) or humans at the release 
site, and whether the agent may have significant ecological or economic consequences if introduced 
to the release site. Sainsbury and Vaughan-Higgins (2012) defined six categories of hazards that can 
occur during a translocation: carrier hazards, source hazards, destination hazards, population 
hazards, host immunodeficiency, and transport hazards. 

During the assessment, each hazard should be clearly described. If knowledge gaps exist, a 
precautionary approach should be applied and the risk rating for a hazard should be increased. After all 
individual hazard risks are assessed, the overall risk of the project must be evaluated. 

Based on the health risk assessment, management approaches should be further refined and form the 
basis for more detailed health management protocols for the three operational stages of the Pilot. 

                                                      

1. Wobeser (2002) described pro-active disease management as an approach based on techniques intended to prevent 
introduction of a disease agent into an area where it does not occur, and those designed to protect individual animals from 
either infection or disease. 
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In general, disease management strategies and protocols should apply a two-tiered approach2: prevent 
introduction of disease; and control frequency of occurrence of the effects of an existing disease through 
husbandry practices, immunization and/or chemotherapy (Wobeser 2002). Therefore, for infectious 
agents (e.g., parasites, bacterial and viral pathogens), caribou in the Pilot should be tested on an ongoing 
systematic basis. The focus should be known pathogens and parasites, but identification of 
new/unexpected ones will be important, too. Table 9 lists some of the known infectious agents that should 
be assessed for risk and potentially further characterized for the captive and free-ranging local 
populations. In addition to systematic monitoring of captive caribou for infectious and non-infectious 
diseases (or conditions) (Table 10), a standardized mortality investigation and necropsy protocol should 
be used on all caribou mortalities within the Pilot that includes sampling for reportable3 diseases (chronic 
wasting disease [CWD], bovine tuberculosis, and brucellosis) (Attachment A). 

The health risk assessment will also guide development of emergency response plans (Appendix J: 
Emergency Response Planning Guide) that should address specific scenarios, including general 
infectious disease outbreaks, outbreak of neonatal illness, abortion storms (usually due to Neospora 
outbreaks), and severe injuries. In the case that any intervention is required, Pilot staff will need to be 
trained in advance based on standardized protocols in response plans. 

Table 8 Health Hazards that Should be Assessed for Their Risk for Operational Stages of the 
Pilot 

Health Hazard 
Type (Agents) 

Stage 1 
(Capture) 

Stage 2
(Captive Breeding) 

Stage 3
(Translocation) 

Physical trauma  Accidents, injuries, stress 
related to pursuit during 
caribou capture and 
transportation to Pilot (i.e., 
capture myopathy). 

 Accidents, injuries, 
stress related to 
handling, maintenance 
and management of the 
caribou or the Pilot. 

 Accidents, injuries, stress 
related to handling, health 
assessments, transport, or 
maintenance of soft-
release pen. 

Infectious 
(parasite, 
bacteria, virus, 
prion) 

 Infectious diseases 
transmitted to (i.e., among) 
caribou during capture, 
handling and transport. 

 Risk to caribou/humans of 
zoonotic disease during 
pursuit, capture, handling, 
and transport. 

 Infectious diseases 
transmitted to caribou 
during handling, 
maintenance and 
management of the 
caribou at the Pilot. 

 Risk to caribou/humans 
of zoonotic disease 
during handling, 
maintenance and 
management of the 
caribou at the Pilot. 

 Infectious diseases 
transmitted to caribou and 
the ecosystem during 
handling, health 
assessments, transport, or 
maintenance of soft-
release pen. 

 Risk to caribou/humans of 
zoonotic disease during 
handling, health 
assessments, transport, or 
maintenance of the soft-
release pen. 

                                                      

2. Wobeser (2002) classified disease management into four basic categories, namely: prevention, control, eradication and doing 
nothing (laissez-faire). Although eradication (total elimination of an existing disease) and laissez-faire may be appropriate for 
some agents and health hazards, the focus for disease management in the Pilot should be on prevention and control. 

3. A reportable disease – also referred to as a notifiable or listed disease – is designated in the Reportable Diseases Regulations 
(SOR/91-2) under authority of law by Canada’s Health of Animals Act (SC 1990, c. 21), and when suspected, the case must be 
reported by the owners (or animal caretakers) to the Canadian Food Inspection Agency (CFIA). 



 

 14 

Health Hazard 
Type (Agents) 

Stage 1 
(Capture) 

Stage 2 
(Captive Breeding) 

Stage 3 
(Translocation) 

Non-infectious 
(stress, 
congenital, 
immune, 
nutritional, 
metabolic, 
toxic) 

• Disturbance or displacement 
of caribou during pursuit. 

• Fragmentation of herds or 
social groups (including 
calf/cow pairs, or removal of 
dominant/lead caribou) as a 
result of capture. 

• Negative impact on extant 
local populations due to 
removal of breeding-age 
caribou. This could affect the 
long-term preservation of the 
herd. Population viability 
analysis results suggest that 
the herds should be able to 
sustain the removals. 

• Disturbance of caribou 
within Pilot. 

• Insufficient natural 
forage contributes to 
nutritional deficiencies 
resulting in poor 
condition, low 
reproduction. 

• Toxic plants in 
exclosure. 

• Disturbance or 
displacement of caribou 
during release. 

• Disturbance to other 
wildlife and species in the 
release area. 

• Predation of caribou soon 
after release. 

Source: Macbeth 2016, Pers. Comm. 

Table 9 A Preliminary List of Infectious Agents to be Included in a Comprehensive Health 
Hazard Risk Assessment 

Infectious agent  Health Concern 

Besnoitia tarandi (Besnoitiosis) 
Common parasite that infects caribou (Leighton 2011). Although no health risks 
are associated with this parasite, infected individuals will have increased 
stress. 

Malignant catarrhal fever (MCF) 
An infectious disease caused by a strain of herpes virus of sheep origin. It is 
usually fatal in caribou. 

Mycobacterium paratuberculosis 
(Johne’s disease) 

A bacterium that can infect ruminants and has presented a moderate risk to 
captive caribou in British Columbia. 

Brucella suis, biotype 4 
(Brucellosis) 

Reported in some barren-ground and reindeer populations; federally reportable 
zoonotic disease that causes reproductive failure and/or sterility. Although 
brucellosis is widespread in arctic caribou, there have been no recorded cases 
in woodland caribou (Leighton 2011). 

Fascioloides magna 
(Giant liver fluke) 

Parasitic liver fluke. 

Neospora caninum (Neospora) Can have implications for reproduction in cows. 

Mycobacterium bovis (Bovine 
tuberculosis) 

Federally reportable infectious zoonotic disease transmitted through direct 
contact, leading to lethargy, weakness, and progressive emaciation in 
advanced cases. 

Erysipelothrix rhusiopathiae 
An opportunistic multi-host bacterial pathogen associated with recent 
mortalities in arctic and boreal ungulate populations in North America, including 
boreal caribou (Ford et al. 2016). 

Bacillus anthracis (Anthrax) 
Federally reportable zoonotic disease, which may cause rapid death in infected 
ruminant herbivores and localized contamination of infectious spores at 
carcass sites. 
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Infectious agent  Health Concern 

CWD 
CWD is a transmissible spongiform encephalopathy or prion disease of cervids 
and is federally reportable; it causes severe fatal disease in all cervids 
including caribou. 

Fusobacterium necrophorum 
Dichelobacter nodosus 
(Foot rot) 

Environmental pathogen with increasing incidence in wet muddy conditions; 
disease that may cause lameness, fever, inappetence, weight loss.  

Fusobacterium necrophorum 
(Necrotizing stomatitis) 

Causes ulcers on the tongue and mucosal lining of the oral cavity and is 
accompanied by fever, depression, and inappetence. 

Source: Sifton and Schwantje 2001; Leighton 2011; Macbeth 2016. Pers. Comm. 

Table 10 A preliminary List of Non-infectious Diseases (or Conditions) to be Incorporated in a 
Comprehensive Health Hazard Risk Assessment 

Disease or condition 

Capture myopathy Oral injuries and tooth problems Metabolic conditions 

Accidents and injuries Immune-related issues Congenital conditions 

Stress Nutrition-related illness Toxic exposure 

Source: Sifton and Schwantje 2001; Macbeth 2016, Pers. Comm. 

4.2.2 Capture and Transport of Caribou 

Free-ranging caribou will likely be captured using helicopter net-gunning from one or more of five local 
populations of boreal caribou in northeast Alberta: RE, WSAR, ESAR, CL, and RICH. The capture crew 
should be experienced with caribou capture and work with biologists familiar with caribou distribution and 
ranges in northeast Alberta. 

Depending on the distance between a planned capture area and the Pilot, captured caribou should be 
transported directly to the Pilot for assessment or transported to a central processing site for initial field 
assessment by veterinarians. If a temporary field site is needed to process captured caribou, then a 
second aircraft (or ground vehicle) crew may be required to transport caribou from the field to the Pilot. 
Throughout this stage, all efforts will be made to reduce animal stress, disease risk, and prevent injury. 

4.2.2.1 Capture of Caribou from Extant Local Populations 

Caribou capture crews must include staff trained and experienced in wildlife (ungulate) capture and 
handling. The CCAC (2003) requirements recommend that caribou capture leads must be certified 
Wildlife Biologists or Wildlife Veterinarians. Biologist(s) and veterinarian(s) should have specific 
experience with wildlife handling and capture. 

An aerial survey crew in a spotter aircraft should be deployed prior to the helicopter capture crew to 
locate caribou and advise the capture crew on locations of candidate caribou groups and potential 
capture sites relative to terrain features (AWACC 2012). 

Caribou should be captured by net-guns fired from a helicopter on the smoothest, most open terrain 
possible and during the late winter when there is good snow depth, as deep snow can slow and cushion 
netted animals. Chance of injury will be reduced in late winter because calving season is still distant and 
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males will have dropped their antlers. Cold weather is optimal for captures so animals do not become 
overheated. If snow conditions and temperatures are not suitable, then capture should be postponed 
(Macbeth 2016, Pers. Comm.). 

The objective of helicopter pursuits is to slowly move animals into a suitable terrain for safe capture. Net-
gunning pursuit time should be minimized (i.e., ≤1 min of strenuous running during close pursuits; 
AWACC 2012), and one caribou should be captured at a time. The capture team should not attempt 
multiple captures on the same group of animals within a brief time frame. 

4.2.2.2 Restraint and Immobilization of Caribou in the Field 

Entanglement and capture of a caribou with a net should be followed by immediate restraint, hobbling, 
and blind folding. If the rectal temperature is >40°C, the caribou must be released, as this exceeds their 
normal body temperature and indicates elevated levels of physiological stress (CACC 2003; Macbeth 
2016, Pers. Comm.). The animal handler will conduct a brief physical exam while the animal is hobbled, 
assessing age (incisor wear), and general condition. Animals deemed to be old or very old (based on 
incisor wear; Cattet 2011) or in poor body condition will be released. 

Captured caribou that meet initial age and condition criteria will be transported immediately to a central 
processing site (or Pilot handling facility) where handlers and veterinarians will sample (for an example 
refer to Table 9 in Schwantje et al. 2016) and medicate according to protocol. Chemical sedation prior to 
transport using an intranasal administration of medetomidine at a dosage of 10 to 13 mg/caribou was 
shown to reduce stress and improve ease of handling (CCRT 2010). A longer-acting sedative may be 
administered to minimize stress. Regular anesthetic monitoring will be done by attending veterinarian. 

The processing team will take anatomic measurements, attach coloured ear tags and insert microchips4, 
and administer prophylactic treatments. Other key tasks include the following. 

• Hard antlers will be removed once caribou are confirmed to be suitable candidates, which for cows 
would be young to middle-aged adults with pregnancy status confirmed based on transrectal 
ultrasonography (CCRT 2010). Non-pregnant cows should be returned and released at their capture 
site without sedation. Mature bulls should be confirmed as suitable candidates based on field 
collection and evaluation of semen (Whiteside 2017, Pers. Comm.). 

• Additional assessments will include evaluations and measurements of body condition (Gustine et al. 
2007), body weight, and age estimates. 

• Initial disease-screening procedures will be carried out at the processing site, or at the Pilot handling 
facility site if caribou are transported directly from the capture location (protocol to be based on Sifton 
and Schwantje [2001; p.3] but with relevant updates from recent experience [Schwantje et al. 2016]). 
Caribou with Besnoitia scleral cysts5 should not be accepted for translocation to the rearing facility 
(Sifton and Schwantje 2001). 

                                                      

4. The ear tag provides a means of visual identification from a distance and together with a microchip inserted subcutaneously, 
provide a means of identifying individual caribou throughout their lives. Microchips refer to RFID, PIT tags (Gibbons and 
Andrews 2004).  

5. These parasitic cysts are visible to the naked eye and occur as pin-point nodules on the sclera, which is the white of the eye. 
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• Portions of all biological samples will be recorded with the animal’s ID number and archived in a 
repository for future analysis. Some whole blood will be reserved for genetic analysis (refer to 
Appendix E: Genetic Management Planning Guide for details on blood collection for genetic analysis). 

• Data and diagnostic results from processed samples will establish a baseline for comparing individual 
health status and condition following the quarantine period and for monitoring during the project 
duration. 

4.2.2.3 Transport of Caribou to Pilot Handling Facility and Placement in Quarantine (Isolation) Pens 

Captured caribou will be loaded into transport crates after blindfolds and hobbles are removed. 
Depending on the weather, crates will contain snow to prevent overheating. Crates will be transported to 
the Pilot handling facility by truck (or air transport) and accompanied by an animal handler and 
veterinarian. A veterinarian will monitor and maintain the caribou’s health throughout the duration of the 
transportation period. 

On arrival, the caribou will be moved into one of five quarantine pens for initial holding and processing at 
the Pilot handling facility. The quarantine pens will be connected to the other pens at the handling facility, 
but permit isolation of group sizes of up to ten caribou per pen. Appropriate provisions will be in place 
including pelleted feed (and ground lichens), water, shade and appropriate handling facilities. Pens will be 
large enough to minimize density-related stress on the animals, but small enough so that animals can be 
brought into a handling facility for veterinary treatment if required. 

Health screening procedures to be carried out upon arrival include: 1) general physical exam; and 2) 
reading of intradermal tuberculin test (72-hour read). If any caribou test positive for tuberculosis, they will 
be immediately isolated and the Canadian Food Inspection Agency (CFIA) will be contacted to determine 
follow-up actions. 

The Pilot Veterinarian will provide each caribou with prophylactic and preventative treatments including 
antihelmintic (Ivermectin injection), anti-inflammatory, Vitamin E + selenium, polyvalent clostridial 
bacterin, prophylactic antibiotics, and vaccinations for selected pathogens (refer to the health risk 
assessment in Section 4.2.1) (Sifton and Schwantje 2001). The veterinarian will determine whether 
additional treatments are needed (e.g., injury treatment). 

Within quarantine pens, caribou should be provided with feed based on the regimen outlined by Smith 
and Pittaway (2011), which began with about 75% lichens and 25% commercial feed, then was slowly 
switched to 75% commercial feed and 25% lichens. Supplemental feeding has been implemented 
successfully over multiple years in both the Revelstoke and Klinse-Za maternal penning projects 
(Serrouya 2017, Pers. Comm.; McNay 2016, Pers. Comm.). For the Kennedy Siding herd in central 
British Columbia, Heard and Zimmerman (2016) have shown that a supplemental feeding program for 
extant caribou is feasible. Experience has shown that as caribou become accustomed to feed they 
become more tractable and stress levels are reduced (Schwantje 2016, Pers. Comm.). 

Further development of a nutrition and supplemental feeding protocol to augment natural foraging within 
the Pilot will be required (Section 4.3.2). A suitable feeding program should reflect the nutritional 
dynamics that caribou experience seasonally through forage quality (Parker et al. 2005; Barboza and 
Parker 2008; Parker et al. 2009) and minimize potential for unintended negative consequences such as 
low calf survival due to dystocia and/or lactation failure (Crete et al. 1993). 
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The goal of quarantine is to minimize the risk of disease transfer by permitting sufficient time to evaluate 
health assessments of all captured individuals. For example, access to pastures may be prevented for the 
initial 4 weeks while parasites are being treated in order to minimize pasture contamination (Sifton and 
Schwantje 2001). The animals will be monitored daily in the quarantine pens until cleared for release to 
larger fenced areas. 

If caribou become sick or injured during quarantine or within larger fenced areas in the Pilot, the Pilot 
veterinarian and Pilot Leads (Ecology or Technical) will determine a course of action for treatment or 
euthanasia. Euthanasia will be done humanely (CCAC 2003) (Attachment B). 

Individual health records for tracking individual and population health will be kept for each handled 
caribou, including non-suitable candidates that were released to the wild after capture (those records will 
contribute to estimates of overall health of the wild subpopulations), and all individuals that were 
transported to the Pilot. Records will include diagnostic test results, parasite load, body condition, body 
weight, and age estimates. Genotype profiles will be added to health records when results are available. 

4.3 Captive Breeding of Caribou Herd (Operational Stage 2) 

The following subsections describe a general methodological approach for managing captive breeding of 
caribou at the Pilot. An underlying assumption here is that an integrated management strategy would be 
used, which assumes a greater emphasis on direct management and monitoring of caribou, which 
contrasts with an extensive strategy (Table 1). Three suggested components of the approach include the 
following: 

• habituation and training of captive caribou should be implemented to reduce stress and facilitate 
efficient animal management and monitoring; 

• management strategies should be implemented to optimize survival, health, condition, and 
productivity of the captive population; and 

• regular monitoring should occur for individuals or designated age/sex cohorts in the captive 
population. For example, management protocols may reflect life-cycle stages of age-sex classes 
(Macbeth 2016, Pers. Comm.) including: 

 cows – open, pregnant, parturient, periparturient, senescent; 

 calves – neonatal, with cows, orphans; 

 bulls – immature, mature, senescent; and 

 sub-adults/juveniles – those kept in the Pilot as replacement stock (based on genetic and 
breeding importance), and those selected for release back to wild subpopulations. 

4.3.1 Habituation and Behavioural Training 

Recent experiences (CCRT 2010; Smith and Pittaway 2011; Serrouya et al. 2015; McNay 2015; Serrouya 
2017, Pers. Comm.) clearly demonstrates that capture, transport, and husbandry of wild-caught caribou 
cows in temporary maternal pens are feasible. Therefore, application of that collective knowledge and 
implementation of suitably detailed protocols should allow for successful establishment of a captive group 
of adult caribou at the Pilot. As caribou generally exhibit high behavioural plasticity, it is expected that 
most individuals will adapt quickly to life within the exclosure (Cook 2016, Pers. Comm.; Macbeth 2016, 
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Pers. Comm.; Schwantje 2016, Pers. Comm.). However, it is the responsibility of the Pilot Management 
Team to ensure long-term health and welfare of caribou within the exclosure. 

An important way to manage stress experienced by caribou through the operational life of the Pilot may 
be to develop and implement protocols that elicit desired behavioural responses by caribou to humans 
and other associated stimuli or activities. Table 11 defines three general behavioural responses of wildlife 
and outlines practical examples of the benefit for behavioural training of caribou in the Pilot. A strategy to 
habituate caribou to handling facilities is summarized in Section 4.3.1.1. It is important to note that an 
emphasis on behavioural training of wild caribou and their offspring for habituation to captive conditions 
and conditioning for release back to the wild is entirely different to the processes of taming and 
domestication. Domestication is a sustained multi-generational relationship between humans and animals 
resulting in selection of traits in the domestic form that modifies it physically and behaviourally from its 
wild ancestors (Diamond 2002). 

Table 11 A Summary of Behavioural Responses of Wildlife to Humans (Whittaker and Knight 
1998), with Examples of How Responses May be Used to Manage or Influence Caribou 
Behaviour in the Pilot, and, Potentially, to Prepare Candidate Animals for Release to 
the Wild 

Behavioural Response Example of Response Use 

Attraction: strengthening of an animal's 
behaviour because of positive reinforcement, and 
implies movement toward the stimuli 

Learned attraction to pelleted food (or salt) can be used to 
influence caribou movement 

Habituation: waning of response to a repeated, 
neutral stimulus 

Habituation to pens and the handling system will reduce stress 
to caribou when they are brought in for sorting or veterinary care 

Avoidance: the opposite of attraction, an 
aversion to negative consequences associated 
with a stimulus 

Learned avoidance of electrified outriggers will reduce pressure 
and damage to fencelines 
Aversive conditioning or training of naïve captive-born caribou to 
recognize and avoid predators may be done as a pre-release 
strategy 

 

4.3.1.1 Habituation to Confinement and Handling 

Stress reduction is a key management goal, and habituation of free-ranging wildlife to confinement must 
be done slowly and gradually. Once the animals have settled and stress levels appear to diminish, they 
should be slowly trained to the handling facility as outlined below (McCorkell 2016, Pers. Comm.). 

• The pace for this training should be established by the animals; it should never be rushed or 
minimized. 

• No actual handling of the caribou should be attempted until after they have been allowed to explore 
and become comfortable with the pens and alleyways associated with the handling facility. 

• Once the animals are habituated to the handling facility, they should be run through on several 
occasions without any procedures being conducted; this is part of the extended habituation process. 

• This training will be valuable if caribou require handling for sorting or disease management in the 
future. 
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• It is expected that they will remember the procedure, which will reduce risks involved with handling 
and should minimize the need for helicopter net-gun capture or the use of dart rifles within the Pilot. 

After caribou undergo this basic training regimen, they should be run through the handling facility one 
more time and a second set of diagnostic samples and measurements should be collected to compare 
with the data obtained on the day of capture. These data will also serve as a second baseline dataset for 
monitoring animals during the Pilot duration. Following a few more days of observation and completion of 
the 4-week parasite treatment window (Section 4.2.2.3), the caribou may be released into a larger fenced 
area. 

To minimize animal stress, the handling squeeze (and associated chutes) should be housed in a building 
to protect from wind and precipitation, and to allow for light control (McCorkell 2016, Pers. Comm.). 
The caribou will tolerate handling much better if lighting can be controlled. Light facilitates movement 
through the system and darkness calms the animals if they must be held for short periods while waiting 
their turn. The building should also have a method for providing clean water and heat; however, if a 
generator is used attenuating its noise is important to reduce stress on the animals. 

Human activity onsite should be limited to operational and monitoring activities and maintenance. 
The Pilot will follow biosecurity protocols and access will be managed to prevent disturbance to captive 
caribou. Observation platforms and blinds for field staff should be established in strategic locations to 
optimize sightability at important viewsheds while reducing unnecessary disturbance. 

4.3.1.2 Generalized Integrated Approach for Caribou Management within the Pilot  

Although there is uncertainty on a physical location for the Pilot and the actual design details will depend 
on confirmed caribou management objectives combined with biophysical and topographic attributes of the 
selected site, a conceptual design is described here along with an overview of an integrated management 
approach for caribou. The conceptual design integrates physical aspects of the Pilot (i.e., size and 
orientation of internal fenced areas relative to a handling facility), together with a generalized approach for 
managing caribou groups throughout a year based on a seasonal rotation. 

An example handing facility design for the Pilot is based on the University of Calgary, Faculty of 
Veterinary Medicine (UCVM) wildlife handling facility and is used in this Guide to illustrate the integration 
of a caribou management approach with the physical infrastructure. The UCVM facility was designed as 
an integrated unit of pie-shaped holding pens with gates and alleys arranged within a half-circle 
configuration that allows sorting of animals through a central hub (see details of this and other design 
options in Appendix C: Fence and Handling Facility Construction Planning Guide). Modifications to the 
UCVM wildlife handling facility design such as reduction in wall height (from 10 feet to 8 feet) may be 
done to reflect a caribou-centric purpose (Requate 2017, Pers. Comm.; Kutz 2017, Pers. Comm.). 

A seasonal rotation of caribou groups is referred to here as a strategy for placement of selected age/sex 
groups of caribou within pens and subsequent movement between pens of the Pilot handling facility to 
support husbandry and management of the captive herd. Some examples for considering a seasonal 
rotation include: 

• placement of pregnant cows into designated calving areas to permit daily monitoring during calving 
and to facilitate enhanced feeding during early lactation and veterinary intervention if needed; 
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• placement of post-parturient cows and calves into large pens to better approximate free-ranging 
conditions and allow caribou to obtain nutrition through spring green-up and summer growing 
conditions; 

• placement of mature cows with selected bulls during breeding to optimize mate pairings and minimize 
potential for inbreeding; and 

• placement of caribou into smaller pens near the handling facility to allow sorting and removal of 
juveniles, which would be translocated to reinforce extant local populations. 

The seasonal rotation should be aligned with natural activity periods that reflect the life-history strategies 
of free-ranging boreal caribou in an annual cycle. For example, Figure 4 shows nine activity periods 
defined by Nagy (2011) for boreal caribou, which are summarized by the approximate date ranges when 
they occur; these nine activity patterns are subsequently aggregated into five seasons to simplify 
presentation of the annual cycle. 

A) 

 
B) 

 

Figure 4 Activity Periods Defined by Nagy (2011) for Boreal Caribou in the Southern 
Northwest Territories, where A) the Nine Activity Periods are Summarized in 
Tabular Format by the Approximate Date Ranges when They Occur, and B) the 
Activity Periods and Aggregated Caribou Seasons are Represented by a Seasonal 
Wheel 

Approximate 
Date Ranges Start End # Days

% of 
Year Season # Days

% of 
Year

1 Spring 5 - 29 Apr 95 119 25 7% Spring (pre-calving) 25 7%
2 Calving 30 Apr - 6 Jun 120 157 38 10% Calving 38 10%
3 Early - mid Summer 7 Jun - 12 Aug 158 224 67 18%
4 Mid - late Summer 13 Aug - 12 Sep 225 255 31 8%
5 Breeding 13 Sep - 20 Oct 256 293 38 10%
6  Late Fall 21 Oct - 30 Nov 294 334 41 11%
7 Early Winter 1 Dec - 25 Jan 335 25 56 15%
8 Mid Winter 26 Jan - 15 Mar 26 74 49 13%
9 Late Winter 16 Mar - 4 Apr 75 94 20 5%

365 100% 365 100%

Rut & LateFall 79 22%

Winter 125 34%

Caribou Activity 
Period

Summer 98 27%

Julian Days
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Figure 5 shows an initial conceptual, scaled schematic diagram of the main physical components for a 
Pilot. This scenario represents an integrated management strategy, which prescribes more intensive 
management in comparison to extensive and intermediate strategies (Table 1); the scenario is intended 
for discussion purposes and is subject to revision and modification based on Pilot objectives. The main 
assumptions for the conceptual Pilot design include the following: 

• Based on an initial Pilot scope, the perimeter fence was based on an area of 10,000 ha (100 km2), 
which reflects the area considered to be needed for ~50 breeding caribou (Antoniuk et al. 2016; 
Hayek et al. 2016), and their offspring. A strategic assessment done as part of the Fence and 
Handling Facility Construction Planning Guide (Appendix C) suggests that a fenced area of ~75km2 
may be sufficient. 

• Closest to the handling facility, there would be five quarantine pens that would each be about 6 ha in 
size. 

• The quarantine pens would extend into four calving pens, which would be ~30 ha in size. 

• Two large ‘calving pens’ of ~725 ha each would provide larger areas for holding cows and calves 
(or other caribou groups) over time, and represent a transition to the two largest areas that would be 
~4,200 ha (42 km2) each. 

• The fenced range areas would represent the most extensive areas within which caribou groups would 
be maintained for most of the year. 

Figures 6 to 11 (inclusive) illustrate a possible strategy for placement and movement of caribou groups 
through the Pilot during the first year of operation where founder caribou are held in isolation for health 
management for the few weeks to a month after arrival, cows are monitored during calving, all caribou are 
held in large areas for summer through winter, and juveniles (short yearlings) are sorted from rest of 
breeding herd and translocated in late winter.  
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Figure 5 Conceptual Schematic Diagram of the Main Physical Components for a Pilot  

 

Figure 6 Seasonal Rotation of Caribou Groups within Pilot – Receiving Wild Caribou 
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Figure 7 Seasonal Rotation of Caribou Groups within the Pilot – Quarantine of Wild Caribou 

 

Figure 8 Seasonal Rotation of Caribou Groups within the Pilot – Calving 
Green shading indicates areas occupied by caribou. 
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Figure 9 Seasonal Rotation of Caribou Groups within the Pilot – Summer-Fall Rut-Winter 
Green shading indicates areas occupied by caribou. 

 

Figure 10 Seasonal Rotation of Caribou Groups within the Pilot – Mid-Winter Feeding and 
Training 
Green shading indicates areas occupied by caribou. 
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Figure 11 Seasonal Rotation of Caribou Groups within the Pilot – Mid-Winter Translocation 
Green shading indicates areas occupied by caribou. 

4.3.2 Maintenance of Caribou Nutritional Health 

Health management of caribou is a prerequisite to achieving goals and objectives for high rates of 
reproduction in breeding animals, and optimal growth and survival rates of captive-born calves. 
Accordingly, a principal goal for rearing caribou in the exclosure is to maintain optimal physical, 
physiological6 and behavioural health and welfare of caribou through all operational stages of the Pilot 
(Figure 2). In addition to practices that are designed to reduce and manage risk of health hazards such as 
disease and stress (Section 4.2.1), a fundamental aspect of maintaining long-term health and productivity 
of captive caribou is to ensure their seasonal nutritional requirements are met. This may be important for 
captive caribou confined to a fenced area up to 100 km2, which may represent an area that is less than 
15% of an average annual home range (Stuart-Smith et al. 1997). 

Therefore, it will be important to develop a nutritional management program and protocol that 
complements availability and selection of natural forage resources (palatable species of vascular plants 
and lichens, Denryter et al. 2017), which would likely be a supplemental feeding program that is 
customized to support seasonal energy and protein requirements of caribou (Parker et al. 2005, 2009; 
Barboza and Parker 2006, 2008). A nutritional management program should be phased in over time as 
experience is gained with the caribou in the exclosure, but it would be prudent to plan details of 

                                                      

6. Physiology refers to how an organism functions, and any associated mechanisms, from development to bioenergetics, to 
environmental interactions, through to fitness (Cook et al. 2013); it usually includes whole-organism function such as 
metabolism, thermal relationships, nutrition, endocrine responses to environmental changes and changes in immune 
parameters (Wikelski and Cooke 2006). 
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implementation based on indicators of animal and range health at the outset of the Pilot. As highlighted 
by J. Cook and R. Cook (2016, Pers. Comm.), a nutritional perspective on management of captive 
caribou should be emphasized for several reasons. 

• Depending on density of caribou relative to the natural forage base (Denryter et al. 2017), there may 
be substantial changes in forage abundance within the Pilot over time. These changes would begin 
with the disappearance of palatable lichens first and, eventually, palatable forbs and shrubs; 
response of vascular plants would depend on intensity of forage removal rates, environmental 
growing conditions, and species-specific compensatory growth responses of forbs and shrubs. 
Therefore, nutritional resources inside the exclosure will likely be impacted and may decline over time 
– in the absence of supplemental feeding – to a point where individuals within the captive herd will not 
be very productive, despite lack of predators. 

• Nutrition in winter is virtually always poor, and therefore, overwinter survival strongly depends on 
nutrition levels in summer and early autumn. 

• Summer nutritional limitations have direct, strong negative influences on milk yields, calf growth, 
yearling growth and maturation, adult fat accumulation in summer, timing and probability of breeding 
in autumn, and the ability to survive through tough winters (as a function of amount of fat acquired 
during the previous summer). 

• As part of an overall nutritional management strategy and protocol, seasonal rotation of caribou 
should be employed where possible (Section 4.3.1.2) to reduce potential for over-browsing, trampling, 
and build-up of fecal contamination. Project managers should be prepared to provide supplemental 
feed if/when needed, in the form of quality pelleted feed (Parker et al. 2005;Chang 2017, Pers. 
Comm.), fibre/roughage (e.g., alfalfa-hay), and mineral supplements. In addition to appropriate 
distribution (to maximize accessibility and reduce competition and aggression) and positioning (in 
areas where the animals will feel secure), feeding troughs should have overhead cover to protect 
against precipitation and prevent mold. 

4.3.3 Monitoring Caribou Health 

Monitoring will be a key part of implementing a comprehensive caribou health management protocol. As 
described previously, a foundation for monitoring health of captive caribou is based on: 

• Systematic and detailed record keeping of all caribou (Tables 3 to 5) through operational stages of 
the Pilot including initial capture, individual records on health observations (condition and/or body 
mass, pregnancy), diagnostic test results, veterinary treatment(s), genetic markers and parentage 
(Appendix E: Genetic Management Planning Guide). 

• Regular updating and interpretation of records and datasets whenever captive caribou are handled 
and assessed as prescribed in protocol(s). 

Monitoring of caribou health will be based on systematic data collection on specific physical, 
physiological, and behavioural attributes of individual caribou, as well as focussing on specific life-cycle 
stages of age-sex classes within the captive population. Breeding females (and calves) during the 
periparturient and early neonatal period is a good example of a key life-cycle stage that may warrant 
specific management and monitoring efforts. Health monitoring of caribou could be based on metrics that 
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do not require direct handling of animals (i.e., fecal grab samples from identified animals, body condition 
scoring of known animals, and opportunistic body mass measurements by placing weigh scales close to 
feeding areas; Heard and Zimmerman 2016). However, as outlined below, a potential trade-off for 
undertaking a health monitoring program is that it may require periodic or regular handling of caribou. 

• Monitoring and sampling protocols will be implemented during regular round up of animals and would 
include physical examinations (foot and hoof condition, oral health7), physical measurements (body 
mass, subcutaneous fat levels), and sampling (whole blood and sera, fecal pellets, hair) for 
physiological assessments and associated diagnostic tests. 

• Handling and sampling caribou would be linked to monitoring requirements as set out by caribou 
health protocols. For example, to separate effects of summer versus winter nutritional limitations on 
caribou (Cook 2016, Pers. Comm.), required body mass and fat level measurements (Gustine et al. 
2007) would include: 

 body mass of calves and yearlings in fall; 

 body fat levels of adult females in fall, particularly of females that raised a calf that year; and 

 body mass and body fat levels of calves, yearlings, and adult females in spring or late winter. 

• Monitoring of caribou behaviour through onsite observations will help indicate whether animals are 
adapting to captive conditions and whether stress-related risks are being minimized. Examples of 
stress indicators that should be monitored and addressed, if observed, are indicated in Table 12. 

• Pilot staff will need to be observant of caribou behaviours as some individual caribou may not adapt 
well to captivity; regular observation and recognition of behavioural patterns will allow for those 
animals to be identified, which may lead to treatment or risk reduction. For example, some caribou 
may pace or challenge fence lines, which may present risk of injury or entanglement. 

Overall health of the captive caribou population should be monitored through assessment of demographic 
characteristics including survival rates for each age- and sex-class, number of males breeding, number of 
females (dams) bred per sire, pregnancy rates and % females producing live calves, and number of 
offspring produced annually. Demographic monitoring should be based on tracking survival and 
reproductive performance through direct observation or tracking of marked individuals (radio-collars 
and/or ear tags), as well as body condition or body mass if possible. Confirmation of parentage and 
breeding can be done through genetic markers (Appendix E: Genetic Management Planning Guide). 

                                                      

7.  When animals consume less preferred foods as a response to localized overgrazing, an important problem often presents as 
oral injuries and tooth problems (McCorkell 2016, Pers. Comm.) in individuals. Oral health should be monitored so these are 
not missed; if missed, problems will become apparent after much time has passed and opportunities for mitigation will be 
limited (McCorkell 2016, Pers. Comm.). 
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Table 12 Examples of Physiological and Behavioural Indicators of Stress in Captive Caribou 

Physiological Indicators Behavioural Indicators 

• reduced immunity in individuals 
• increased pathogen prevalence (disease 

outbreaks) 
• reduced calf growth rates 
• reduced colostrum or milk production 
• infertility 
• reduced neonatal viability and survival 

• limited cow-calf bonding 
• reduced food or water consumption by subordinate 

individuals 
• panic responses to humans (stampeding) 
• increase in competitive / aggressive interactions 
• increase in physical injuries (often indicative of social 

stress) 
• stereotypic behaviour (repetitive or abnormal actions 

such as constant pacing along fencelines) 

 

4.4 Translocation – Reinforcement of Extant Local Population(s) (Operational 
Stage 3) 

Batson et al. (2015) developed the Translocation Tactics Classification System (TTCS), which is a 
hierarchical framework of 30 tactical translocation options identified from literature review. The TTCS 
arranged the options into animal-focused or environment-focused groups. The tactical focus groups were 
further differentiated into tactical groups according to the principles of selection, preconditioning, release 
design, or post-release management (Table 13). 
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Table 13 The Translocation Tactics Classification System is a Hierarchical Organization of 
Tactical Translocation Options Identified from Literature Review (Adapted from Batson 
et al. 2015) 

Animal-focused Tactics 

Animal Selection Deliberate selection of an individual or source population based on the 
relative prevalence for a discernible trait 

Animal Preconditioning Deliberate alteration of a trait within an individual or group prior to release 

Animal Release Design Deliberate control of the size or composition of a founder population 

Post-release Animal Management Management actions undertaken on translocated individuals post-release 

Environment-focused Tactics 

Environmental Selection Selection or a source or recipient environment based on the relative 
prevalence for a discernible trait 

Environmental Preconditioning Deliberate alteration of a trait within a recipient environment 

Environmental Release Design Control of the spatial or temporal dynamics of releases 

Post-release Environmental 
Management 

Management actions undertaken on recipient environment post-release 

This Guide adopts Batson et al.’s (2015) TTCS to identify potential animal-focused management actions, 
which may be relevant for CHMP protocols that apply to the pre-release and release phases of a 
translocation. Presently the Guide did not focus on post-release animal management actions, because 
once caribou are released and become free-ranging (i.e., the post-release phase), health and welfare of 
translocated caribou will likely be managed indirectly through a combination of population-level 
management levers (Figure 3). In other words, during the translocation stage of the Pilot, the focus 
transitions from husbandry management strategies designed to directly address individual caribou health 
and performance in an extensive captive setting to supporting survival (and reproduction) of released 
caribou and reinforcing population-scale recovery and demographic performance through multiple 
management actions applied at a landscape level. 

Therefore, with respect to translocation, the scope and focus of the CHMP is on developing effective 
animal-focused tactics (Batson et al. 2015) that may be undertaken to identify and implement: 

 pre-conditioning tactics that may improve survival rates of captive-born caribou released to the wild; 
and 

 release design tactics that establish an optimal size and sex-age composition of caribou groups. 

As highlighted on Figure 3 (and discussed in Appendix E: Genetic Management Planning Guide), it will be 
critical for translocation strategies and tactics to align with GoA action and range plans for northeast 
Alberta caribou. For example, based on experience with elk translocations, Frair et al. (2007) suggested 
that when pre-conditioning of captive-reared animals to predation risk is infeasible, then the “focus 
necessarily shifts to controlling mortality risks in release areas, which begins with careful selection of 
release sites.” Therefore, the goals, objectives and management levers that are prescribed and 
implemented through GoA action and range plans for caribou in northeast Alberta will determine the 
strategies and many of the animal- and environment-focused actions (Batson et al. 2015) for translocation 
of caribou from the Pilot to reinforce specific extant local populations. Since success of the Pilot is 
ultimately linked to whether reinforcement of extant local populations contributes to population-level 
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recovery, it will be necessary to monitor post-release survival and reproductive rates of translocated 
caribou, as well as demographic parameters of recipient caribou populations. 

4.4.1 Caribou Pre-conditioning 

It is uncertain whether juvenile caribou reared under extensive conditions in a predator exclosure would 
be naïve to predators when released to the wild resulting in comparably low survival rates. Nevertheless, 
it would be important to identify this potential risk at the outset of the Pilot and to consider strategies to 
reduce the risk if deemed necessary. The discussion below is provided in this context. 

Predation is a major challenge for reintroductions, especially for captive-born animals (Moehrenschlager 
and Lloyd 2016). Consequently, behavioural conditioning of captive-reared animals to fear predators prior 
to release into the wild has been a key area of applied research in reintroduction biology (McLean et al. 
1996; Griffin et al. 2000). Pre-release anti-predator training has been used on a wide range of species 
and taxa including arthropods, fish, amphibians, birds and mammals (Reading et al. 2013; 
Moehrenschlager and Lloyd 2016). 

Moehrenschlager and Lloyd (2016) suggest that additional long-term studies and post-release monitoring 
are needed to understand conditions when pre-release training will be beneficial because studies 
comparing post-release survival of trained versus untrained individuals are equivocal. Although we know 
of no published accounts that describe protocols or tactics for anti-predator behavioural conditioning of 
captive-born caribou, experience with aversive conditioning of other cervids may be applicable (Kloppers 
et al. 2005). The main reason for considering anti-predator training is based on an hypothesis that 
captive-born caribou will have low survival rates following release because they will have not learned 
appropriate predator avoidance and/or vigilance behaviour while in captivity. Since predator avoidance is 
the underlying behavioural strategy that boreal caribou adopt to spatially separate from wolves and other 
ungulates (moose and deer) to reduce risk of predation (Bergerud and Page 1987; James et al. 2004; 
Latham et al. 2011, 2013a), translocation of naïve captive-born caribou may have low overall 
effectiveness. Consequently, it is worth considering at this early planning stage (Berger-Tal et al. 2011, 
2016; Greggor et al. 2016), whether, how, and under what conditions pre-release anti-predator training 
may be implemented in the Pilot and assess whether it would effectively increase survival of released 
individuals. A key metric and decision point will likely be based on an assessment of post-release survival 
of translocated caribou. 

4.4.2 Caribou Release Design 

Animal release design issues involve controlling the size or composition of animals to be released 
(Batson et al. 2015; Table 13). As shown on Figure 12, for caribou from the Pilot, these issues are 
illustrated in two steps: 

• determine whether captive-born caribou should be released with experienced adult females from the 
local population range where the translocation would occur; and 

• determine group size, composition, timing, and number of releases to a recipient population. 

Caribou raised in captivity, with no experience of predation or knowledge of the area into which they are 
released, may be at a disadvantage for survival as free-ranging animals. Hence, the first issue is related 
to the importance and potential benefit of appropriate post-release predator avoidance behaviour in 
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captive-born caribou (Section 4.4.1), and whether behavioural learning and hence survival of captive-born 
caribou would be increased if adult females were part of the release group. The underlying reason 
(i.e., hypothesis) is that anti-predator behaviour of caribou is not simply innate or phylogenic in origin, but 
that it is also acquired (i.e., ontogenic) through an individual animal’s lifetime and transmitted culturally 
from one animal to another8. Consequently, we would predict that inclusion of local adult females in a 
release group should improve survival of naïve juveniles because they would learn through association in 
social groups from experienced caribou, which would have a full repertoire of anti-predator behaviours 
including fine-scale temporal and spatial predator detection and avoidance tactics (Latombe et al. 2014), 
and cognitive spatial memory and familiarity of landscape attributes related to forage availability and 
predation risk (Avgar et al. 2015). Therefore, in a context similar to that of considering pre-release anti-
predator training (Section 4.4.1) at an early planning stage, it is important to evaluate the potential benefit 
of including local adult females in release groups of captive-born caribou, and whether, how, and under 
what conditions it would be done. 

The second issue is related to exploring the linkages between range scale recovery actions and optimal 
use of potential caribou translocations from the Pilot. Consequently, we suggest that translocation options 
be explored a priori and evaluated further using quantitative modelling techniques (Sutherland et al. 2016) 
to address two basic questions: 

• Which extant local populations (Figure 3) should receive caribou from the Pilot to support population-
specific recovery objectives? 

• What is the optimal group size, release intervals, and number of releases (Figure 12) that should be 
planned to support population-specific recovery objectives? 

This analysis would help define suitable release design actions, which have direct influence on 
management planning for the Pilot; it may also help support development of specific rationale for 
recommending caribou translocations (from the Pilot) in the GoA’s caribou action and range plans for 
northeast Alberta. 

4.4.3 Translocation and Release 

A basic criterion for deciding when translocation is an acceptable option is that there should be 
convincing evidence and/or confidence that the threat(s) that caused the previous population decline 
have been removed or sufficiently reduced (IUCN 2013). For the Pilot, this would mean that multiple 
landscape-scale management levers have been implemented (Figure 3) as part of long-term GoA caribou 
action and range plans for the recipient local populations. 

A decision to conduct a hard versus soft release would be made primarily around the issue of logistics, 
including transport method (road or air), distance and duration from the Pilot to the identified release 
location. If caribou could be humanely transported without the use of tranquilizers or released 
immediately from the exclosure in to adjacent habitat, then a hard release should be considered. 
Otherwise, a soft release would be more suitable because it would allow caribou to settle for a period of a 
few days prior to release as a larger group. A key requirement is that the field crew (i.e., pilots, animal 

                                                      

8.  The importance of learning between caribou, especially for calves through their relationship with maternal cows, was also 
identified by Aboriginal communities during early engagement (Aboriginal Engagement Report; Schaldemose 2017). 
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handlers, biologists and veterinarians) will need to be experienced with ungulate capture and wildlife 
handling, and familiar with caribou ranges in northeast Alberta. 

A soft release will likely involve transitioning relocated caribou to a natural diet within temporary pens, and 
releasing them to the wild. The objective for soft release is to minimize stress, facilitate maintenance of 
social bonds, and employ proactive disease management. 

To confirm health of caribou to be released back to extant local populations, all of the animals handled 
while assembling the translocation group will receive a full health and genetic screening. Any candidates 
deemed to be unhealthy at the time will not be released to the wild, and will be subject to treatment at the 
Pilot. Health assessments will include screening for: bTB, brucellosis, Neospora caninum, Mycobacterium 
avium paratuberculosis (Johne’s disease), and fecal parasites. Biological samples (blood, hair, feces) will 
be collected and stored in a repository for future screening, if necessary, and for genetic analysis. The 
data obtained from these assessments will be considered as baseline data for monitoring the free-ranging 
populations. 

Optimal composition and group size will be determined as per Section 4.4.2. It is generally considered 
that translocation should occur during late winter, when snow conditions would enable caribou to avoid 
predators more successfully; Latham et al. (2013b) found that ~76% of adult female mortalities occurred 
in summer (April to September). 

If local adult females are translocated with juveniles from the Pilot, a new group of adult females should 
be captured to replace the ones released with the translocation group and to cover any mortality loss over 
the year. Following this approach, female founders from future recipient populations may eventually be 
released back to the wild. 
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If possible, all post-release mortalities should be carefully examined to assess cause of death. Records 
should include site assessments regarding predation, environmental factors, health diagnostics, and 
nutritional status. Investigations should be conducted by personnel who are experienced with identifying 
predators from kill sites, as well as wildlife pathology and disease assessments, and caribou biology, 
ecology, and behaviour. Biological samples from mortality sites should be collected and archived in a 
repository for future analyses. 

Demographic trend of local extant populations would be monitored based on rates of adult female survival 
from radio-telemetry and estimates of calf recruitment (DeCesare et al. 2012; Hervieux et al. 2013). 
Demographic rates will be compared: 1) within a local population before and after translocation of caribou 
from the Pilot, and 2) among local populations that have and have not received translocated caribou, 
before and after translocation events. 

4.5 Regulatory or Expected Requirements 

The following considerations would be required or expected as part of implementing the CHMP. 

• The plan aligns with the Alberta Woodland Caribou Recovery Plan (Alberta Woodland Caribou 
Recovery Team 2005). 

• The CHMP standards and protocols will be applied in a manner pursuant to the Wildlife Act and its 
regulations, as well as the Animal Protection Act as it relates to care of animals. 

• All SOPs and protocols should be reviewed by animal and wildlife experts to confirm compliance with 
standards of the AWACC, CCAC, and International Union for Conservation of Nature (IUCN) and 
comply with provincial and federal legislation, regulation, and policies. 

• It is likely that the AWACC will ultimately approve all procedures and protocols, which will also comply 
with CCAC guidelines (CCAC 2003, 2010, 2015, 2017). 

• Wildlife research and collection permits will be applied and approved by AEP. 

• It will be important for the CHMP to link directly with GoA action and range plans of woodland caribou 
in northeast Alberta (Section 4.4). 

• Planning and implementation of the Pilot will meet the conservation obligations of the Federal 
Species at Risk Act. 

• All incidents of infection or suspicion of infection by Federally Reportable Diseases in Canada will be 
reported to the CFIA, following the Government of Canada’s Health of Animals Act and the 
Government of Canada’s Reportable Diseases Regulations. Reportable disease pathogens of 
concern for caribou in NE Alberta include: bovine tuberculsois (using the Mid-Cervical Intradermal 
Test), brucellosis (using the fluorescence polarization assay; FPA), and CWD. Fates of individuals 
who exhibit positive test results will be determined by a CFIA veterinarian (re-testing, euthanasia, 
necropsy, etc.). 
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4.6 Schedule 

Table 14 Key Milestones Associated with the Caribou Husbandry Management Plan1 

Timing CHMP Requirement 

Decision to proceed with Pilot 
The Pilot Director and Ecology Lead will initiate Caribou Husbandry 
Management Planning actions in the first 30 days. The Ecology Lead will 
engage with working group candidates (Science Committee). 

Quarterly (Planning) 

The Ecology Lead, with support from the Science Committee, will confirm 
caribou husbandry management objectives and strategies for the Pilot (as per 
Sections 4.1 to 4.4), along with relevant protocols. Caribou management 
objectives should align with other technical management plans (Appendix E: 
Genetic Management Planning Guide, Appendix F: Predator and Wildlife 
Management Planning Guide, Appendix C: Fence and Handling Facility 
Construction Planning Guide), and include a draft translocation strategy. The 
CHMP will be completed through this phase.  

As required (Planning, 
Construction) 

Pending confirmation of objectives (as above), the Ecology Lead will initiate 
any sampling of extant local populations (Appendix E: Genetic Management 
Planning Guide), work with the Technical Lead on fence and handling facility 
design and related tasks, and complete removal of predators and other wildlife 
within the fenced exclosure.  

Year 3 (Operation) 
The fenced caribou subpopulation is established through capture of wild 
caribou from extant local populations in northeast Alberta; health and 
husbandry protocols are implemented as per the CHMP. 

Annual (Operation) 

Ongoing implementation and updating of CHMP strategies and protocols. 
Annual review of CHMP monitoring data and reporting to Pilot Management 
Team and Science Committee (Section 5); updating of CHMP protocols as 
required based on learnings. Review and confirm translocation plan and 
schedule for captive caribou. Depending on caribou population status, consider 
founder replacement strategy based on demographic and genetic data. 

Year 4 (Operation) First translocation of juvenile caribou back to wild local population. 

As required (Operation) 
Contribute to interim and full program reviews (Appendix G: Monitoring and 
Research Planning Guide). Provide input in to decision for continuance or de-
commissioning of Project. 

1. This table is provided as an example of applying an integrated management strategy (Table 1); it is subject to revision following 
confirmation of Pilot caribou management objectives and schedule assumptions. 

4.7 Resourcing 

The Pilot Director and Pilot Leads will identify internal and external resources required to successfully 
develop, implement, evaluate, maintain and continuously improve the CHMP (Equipment; Software; 
Laboratory services; Human resources; Financial) 
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4.8 Training and Certification 

To comply with CCAC requirements, caribou capture leads must be wildlife biologists or wildlife 
veterinarians with NR9 level certification or equivalencies (AWACC 2012). 

• The caribou capture crew must include staff trained in wildlife capture and handling and who have 
successfully completed an approved wildlife capture / immobilization course. 

• Capture crews must include staff trained and experienced in ungulate capture. 

• At least two members of the capture crew must be trained in first aid and cardiopulmonary 
resuscitation (AWACC 2012). 

All personnel working with caribou must be trained following the CCAC guidelines, principles, and 
responsibilities for working with animals (CCAC 2015). 

• At least one permanent staff member will be certified (as a wildlife biologist or veterinarian) and have 
extensive training and experience with animal health and husbandry. 

• Personnel involved with obtaining samples for genetic and health analysis will be educated about 
zoonotic diseases that ungulates can carry and be infected by. Personnel will be knowledgeable 
about how to protect themselves and the caribou from infection. 

• It is suggested that at least one permanent onsite staff member would be present at the Pilot on a 
regular work schedule. Staff should have appropriate training and/or have extensive experience with 
animal health and husbandry. 

5 EVALUATION AND CONTINUOUS IMPROVEMENT 

5.1 Evaluation 

A review of the CHMP will occur annually during operation. For each review, a record will be prepared 
and signed by the Pilot Director to document that a review has occurred and noting any proposed 
changes to the CHMP or associated documents. Non-conformances will be described and corrective 
actions with a schedule for completion will be documented. 

As part of the annual review of the CHMP, the Pilot Management Team will confirm and document that: 

• the requirements of the CHMP are being met; 

• policies and procedures in place are working to meet Pilot objectives; and 

• annual performance reviews of the monitoring process, schedule, resources, and adaptive 
management process are conducted by project managers and external technical advisors. 



 

 38 

As part of the annual review, the following performance measures will be assessed to confirm whether 
caribou husbandry objectives are being met: 

• survival rates of wild-caught adults and captive-born calves (juveniles) are in accordance with 
management objectives; 

• pregnancy rates of adult females are relatively high and in accordance with management objectives; 

• based on behavioural or physiological indicators, low levels of stress in caribou are observed during 
capture, handling, transport, holding and quarantine events; 

• low rates of physical injuries and infections, and high quality veterinary treatment of physical injuries 
and infections if/when they occur; 

• use of appropriate precautions and prophylaxis to minimize threats from pathogens (bacterial, viral, 
and parasitic agents); 

• good nutritional status and health assessments of individual caribou; 

• successful implementation of supplemental feeding regimes; 

• identification of new or emerging risk factors to the captive-born and wild-caught animals; 

• identification and assessment of negative impacts to captive-born and wild-caught animals; and 

• no zoonotic disease encountered by personnel. 

Interim and full reviews of the Pilot should be undertaken with the Science Committee to identify relevant 
risk factors and assess opportunities for intervention and management. The reviews should 
comprehensively evaluate caribou health in the Pilot, with consideration to the following metrics: 

• Caribou health and welfare outcomes are being achieved in the Pilot based on a suite of indicators 
that may include: 

 low rates of injuries, infections, and mortalities; 

 high reproduction and survival rates; 

 low incidence of stress indicators observed within the Pilot exclosure; 

 good health assessments of individual caribou in the exclosure and released to the wild; and 

 good nutritional status of habitat, vegetation and water quality within the exclosure. 

• Caribou health and demographic outcomes are being achieved in recipient wild local populations 
based on: 

 stable or improving demographic characteristics (survival, reproduction, dispersal, population 
growth rates) of local populations; 

 identification and mitigation of new or emerging risk factors within the Pilot; and 

 identification and mitigation of negative impacts to wild local populations following translocations. 

5.2 Methods for Continuous Improvement 

Methods for continuous improvement in caribou management within the Pilot should focus on annual 
reviews of herd health data to identify and diagnose potential contributing factors to undesirable health 
outcomes. CHMP procedures and protocols should be updated accordingly based on systematic to 
address risk factors. An approach for identifying potential risk factors is highlighted below. 
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• Health and body condition of all individuals within the Pilot should be assessed regularly on an 
operational basis (daily – weekly), and summarized seasonally and annually to ensure that health and 
nutrition are consistent with caribou management and husbandry objectives. 

• Health hazards should be updated and assessed regularly as part of ongoing risk management. 

• A studbook for the Pilot should be updated annually to ensure that observed rates of survival and 
reproduction are consistent with demographic objectives. 

• Annual summary reports should track data pertaining to the health and welfare of each caribou within 
the exclosure, including: 

 survival and recruitment rates; 

 mortality investigations and post-mortem assessments; 

 reproductive rates and calving behaviour (if possible); 

 observed health and body condition indices; 

 observed changes in behaviour; 

 occurrence of disease, along with assessment and characterization of health hazards; and 

 relative caribou density and/or observed use patterns within the exclosure. 

• If caribou management and husbandry objectives are not being met, records should be evaluated for 
root causes. 

• The Pilot Management Team and Science Committee should meet to review data, develop new 
recommendations, and produce an amended implementation plan (identification of new/emerging 
health risks, incorporation of new prophylaxis, development of new handling protocols, etc.). 
All recommended changes or modifications to procedures and protocols should be documented with 
supporting rationale. 

6 RECORDS 

The following records should be maintained in relation to this document: 

Document Title Description Frequency  

Pilot daily log 
book 

General description of operational activities, staff and other people 
onsite. Key observation of caribou, other wildlife, fence and handling 
facility. Receipt of materials, supplies, etc. Feed and salt placement (and 
amounts). 

Daily (operational 
schedule) 

Sample 
repository 
database 

Specimen ID, ear tag or collar ID, subpopulation, GPS location, sex, 
sample type (blood or fecal), date of capture or date of birth, collection 
date, sample condition upon collection, contact personnel for collection, 
sample condition upon analysis by veterinary or wildlife DNA laboratory, 
contact personnel for diagnostic analysis, storage location, status of 
diagnostic analysis, ID of sire, ID of dam, individual heterozygosity, 
inbreeding coefficient, genetic importance value, reproductive value. 
Preferably in ZIMS-Species360 format, but Excel would be acceptable. 

Updated annually 
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Document Title Description Frequency  

Studbook 
database 

Database of demographic rates for males and females, including 
individual ID (to match specimen ID), sex, age structure of 
subpopulation, pedigree information, reproductive rates, reproductive 
value of males, and general health of individual. Preferably in Zoological 
Information Management System (ZIMS). 

Updated regularly 
with annual reviews 

Captive 
population health 
records 

A compilation of individual health records. The objective of this set of 
records will be to assess the health of groups and cohorts at each stage 
of the Pilot, as well as to assess the overall health of the captive 
animals. Data summaries should include: survival rates for each age- 
and sex-class, # males breeding, # dams per sire, age of first 
reproduction following release, % females producing calves, # offspring 
produced annually, % calf recruitment, longevity, overall annual 
population growth rate.  

Annually 

Cow /Calf Pair 
dataset  

A dataset of calf-cow pairs, with records on date of birth, sex, behaviour, 
movement patterns, nutritional status, growth rates. 

Annually (during 
spring calving) 

Mortality 
repository 

A dataset that includes GPS location of mortality site and investigation 
observations, including data on evidence of predation, environmental 
factors, and health diagnostics and nutritional status of dead animal, as 
well as sample IDs for all biological samples collected from the site and 
archived. 

Updated with each 
mortality 

Released caribou 
dataset 

A dataset that summarizes all information about released caribou. In 
addition to the health data collected, this dataset should include GPS 
locations tracked for each released caribou, habitat use, foraging 
behaviour, breeding locations, estimated mortality dates and causes. 

Updated regularly 
with annual reviews 

 

7 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Accountability The obligation of an individual or organization to justify its actions or 
decisions, accept responsibility for them, and to disclose the results in a 
transparent manner. 

Conservation 
translocation 

The intentional movement and release of a living organism where the 
primary objective is a conservation benefit: this will usually comprise 
improving the conservation status of the focal species locally or globally, 
and/or restoring natural ecosystem functions or processes. 

Continual Improvement  Recurring activity or process to enhance performance. 

Contractor Company or individual engaged by [PROPONENT] to provide services 
under a consulting or other contractual arrangement; includes a 
subcontractor. 
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Dystocia A difficult birth that is typically caused by a large or awkwardly positioned 
fetus, which can result in the death of mother and offspring. 

Ex-situ (management for 
species conservation) 

The conservation of the components of the biological diversity outside of 
their natural habitats (IUCN, https://www.iucn.org/downloads/en_iucn__glossary 
_definitions.pdf). “Ex-situ” is defined as conditions under which individuals are 
spatially restricted with respect to their natural spatial patterns or those of 
their progeny, are removed from many of their natural ecological processes, 
and are managed on some level by humans (IUCN 2014). 

Extensive management Refers to a low input management strategy for an extensive wildlife 
production system that is based on a fenced area that is sufficiently large to 
support a self-sustaining population in a natural environment with minimal 
human intervention in the form of food supplementation, parasite control, 
provision of water or health care.  Infrastructure (i.e., animal handling 
facility) to support extensive management would be minimal or not required. 

In situ (management for 
species conservation) 

The conservation of the ecosystems and natural habitats and maintenance 
and recovery of viable populations of species in their natural environments 
and, in the case of tame and cultivated species, in the environments where 
they have developed their specific characteristics (IUCN, https://www.iucn. 
org/downloads/en_iucn__glossary_definitions.pdf). Defined by the Convention 
on Biological Diversity (CBD) (1992: see Article 8) with reference to the 
protection of species in their natural surroundings, derives primarily from 
scientific considerations concerning the conservation benefits that accrue 
from the protection of integrated habitats and ecosystems. “In situ” literally 
means “in place” and commonly refers to conservation methods where 
animals remain in their natural habitat. 

Indigenous range The indigenous range of a species is the known or inferred distribution 
generated from historical (written or verbal) records, or physical evidence of 
the species’ occurrence. 

Integrated management An approach for managing an extensive wildlife production system within a 
large fenced area with accompanying levels of moderate human 
intervention designed to support husbandry objectives including nutrition, 
productivity, and annual (or biannual) handling of animals for translocation 
and health management. A purpose-built animal handling facility would be 
required to support integrated management actions. However, in this 
context, integrated management is not equivalent to intensive wildlife 
production or wildlife farming, where stocking rates and management 
practices are increased to maximize productivity. 

https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf
https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf
https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf
https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf


 

 42 

Intermediate 
management 

This approach for managing an extensive wildlife production system is 
intermediate between minimal and moderate levels of human intervention. 
Infrastructure would be required to support management, such as capture 
and translocation of animals. Ungulate management strategies applied in 
Elk Island National Park exemplify an intermediate management approach, 
whereby handling facilities are used to capture and remove animals 
regularly, and habitat management (i.e., prescribed burning) is used to 
influence animal productivity. 

Monitoring Determining the status of a system, a process or an activity. 

Objective A result to be achieved  

Parturient Refers to a caribou cow that is pregnant and about to give birth. Parturition 
is the action of giving birth to young. Periparturient is a period around the 
time of giving birth, including both before and after parturition. 

Procedure Specified way to carry out an activity or process. 

Reinforcement 
(re-enforcement) 

A conservation translocation to within indigenous range and is the 
intentional movement and release of an organism into an existing 
population of conspecifics (IUCN 2013). Re-stocking is a synonym for 
reinforcement and is referred to as the movement of individuals to build-up 
an existing population (Seddon et al. 2012). 

Responsibilities Assigned duties for which a person(s) will be held accountable. 

8 SUPPORTING DOCUMENTS 

Access Management Planning Guide 

Emergency Response Planning Guide 

Fence and Handling Facility Construction Planning Guide 

Genetic Management Planning Guide 

Monitoring and Research Planning Guide 

Operation and Maintenance Management Planning Guide 

Predator and Wildlife Management Planning Guide 

Research and Monitoring Planning Guide 

Risk Management Planning Guide 

Stakeholder Engagement Planning Guide 
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ATTACHMENT A MORTALITY INVESTIGATION 

Mortality investigation protocols should be developed based on published and unpublished protocols, and 
expert opinion. The following are excerpts from relevant sources: 

Finnegan et al. 2016 (p. 4) 

At each mortality site, at least two trained personnel used standardized field protocols to determine 
plausible cause(s) of death of collared caribou (e.g., predation, accident, disease, senescence). These 
protocols included examination of the position, condition and distribution of the carcass, habitat type, 
identification of predator scat and prints, and collar condition. All sites were extensively documented via 
photography and detailed field notes. Although signs of predator may overlap, certain characteristic 
wounding or feeding patterns can help narrow to the most likely species (Government of Alberta 2010). 

Schwantje et al. 2016. (p. 37-38) 

In addition to predation, all caribou mortality site investigations should also consider health and disease 
as a potential cause of death or a contributing factor (adopted from Schwantje et al. 2016; p. 37-38). 

• Detailed photographs of all mortality sites should be taken and all efforts should be made to collect 
any and all tissue remaining at mortality sites for review by a wildlife health specialist. 

• Tissues of special importance for health based analyses in dead caribou include: the head, pluck 
(heart and lungs), heart blood, liver, spleen, fetuses/placenta, hide (10x10cm2 sections from rump, 
shoulder, neck), and intact long bones (e.g., femur). 

• If intact carcasses (non-predation mortalities) are encountered all efforts should be made to 
retrieve the whole carcass as soon after death as possible and submit it immediately to a veterinary 
diagnostic laboratory. If this is not possible, the carcass can be frozen [whole (best) or 
disarticulated] until transport can be arranged. 

• If a carcass cannot be removed from the field, an enhanced field necropsy should be performed in 
which extensive photo documentation occurs and where many samples from all organ systems are 
collected. 

• A wildlife health specialist should be engaged to help develop field necropsy protocols that 
adequately address requirements for health testing. 

• Tissue samples collected from caribou mortality site investigations can be stored (at minimum -
20°C) until submission to a diagnostic laboratory can be arranged. The collection of tissue samples 
fixed in 10% neutral buffered formalin from all major organ systems (and any lesions) may also be 
informative and is recommended if the carcass is relatively fresh (<24hrs since death or found in 
cool weather/winter). 
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ATTACHMENT B EUTHANIZATION 

The Pilot veterinarian should determine final decisions regarding euthanasia and post-mortem analyses. 
The objective of euthanasia and the appropriate protocols is to minimize distress and pain for the animal, 
to act quickly, and treat animals with respect. The veterinarian will follow all CCAC (2003) guiding 
principles on euthanasia of animals. 

• If euthanasia is required in the field, a free bullet (e.g., 7/8 oz slug from a 12 gauge shotgun; 
Macbeth 2016, Pers. Comm.) or a penetrating captive bolt will be applied. Ideally, the 
administration of euthanasia should not interfere with post-mortem analyses. Any animal that dies 
as a result of capture, handling or transport must be subject to a full necropsy by a veterinarian. 
During the necropsy, samples will be collected to obtain case-specific diagnostics and assess 
status of the individual with respect to reportable diseases (CWD, bovine tuberculosis, and 
brucellosis). 

• If euthanasia is required during transport, a firearm or bolt gun may be used, or the veterinarian 
may choose intravenous injection of barbituates (e.g., sodium pentobarbital at 10 mL/50 kg; but 
also refer to the CCAC (2003) guidelines. 

• All euthanized caribou must be verified to be dead and subjected to a necropsy performed by a 
veterinarian. 

• Proper disposal of euthanized animal carcasses and prevention of any toxic residues (e.g., from 
infectious agents, gun residue, or barbituates) that could affect the ecosystem, will be undertaken. 
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1 PURPOSE 

This Genetic Management Planning Guide (the Guide) provides a rationale and recommends an 
approach for managing the genetic diversity of caribou in the Pilot.  The Guide describes actions to be 
taken by the Pilot Management Team to develop and implement a Genetic Management Plan (GMP) for 
the Pilot. 

The primary objective of the Pilot is to establish and maintain a small breeding population of caribou in a 
large fenced predator exclosure in northeast Alberta. The exclosure is designed as an extensive in situ 
(refer to Section 7 for definitions of terms) rearing facility that excludes large predators so that caribou 
survival and reproductive success will be improved. This will allow caribou (i.e., juveniles) born within the 
fenced area to be translocated outside to supplement and reinforce extant local population(s) (Hayek et 
al. 2016). Therefore, the Pilot integrates in situ and ex-situ approaches (Pritchard et al. 2011; Redford et 
al. 2012) to offset predation – the primary proximate factor for declining caribou populations – and “buys 
time” for conservation of extant local populations by increasing size and viability. This management 
approach is important for supporting habitat protection and restoration measures that are aimed at 
addressing landscape-scale factors of caribou decline that are ultimately linked to human-caused habitat 
alteration, primary prey enrichment and changes in predator-prey dynamics (DeCesare et al. 2011; Boutin 
et al. 2012; Wittmer et al. 2013).  

Conservation of genetic diversity of caribou captured from the wild (i.e., founders) and caribou reared 
within the Pilot and subsequently released back to the wild is a fundamental basis for the Pilot to 
contribute toward reinforcement and recovery of long-term health and viability of extant populations. 
Genetic diversity influences survival and adaptability and; therefore, is an important consideration in long-
term recovery efforts. This Guide outlines and addresses potential issues regarding conservation of 
genetic diversity in the Pilot. The Guide recommends objectives and corresponding actions for monitoring 
and minimizing loss of genetic diversity with respect to the activities proposed for the Pilot. In a broader 
context, it is important to note that demographic factors are intricately connected to the retention of 
genetic diversity and growth rates of the wild local populations. As populations decline and become 
smaller, the interaction between demographic and genetic responses may become increasingly important 
interacting factors that limit population recovery. 

NOTE TO READER 

The GMP Guide and other technical planning guides were developed to provide options for 
consideration in implementing a Pilot. These guides discuss potential issues identified through: 
Aboriginal community engagement; discussions with technical advisors; discussions with other 
specialists with expertise in wildlife capture, breeding and handling; and review of relevant 
scientific literature. Management solutions (or a range of solutions) to address these potential 
issues are also identified here for consideration.  

There is uncertainty about the level of management intervention (risk tolerance) that should be 
adopted for the Pilot. Feedback from Aboriginal community engagement generally suggests that 
Pilot management actions should be designed to substantially reduce potential risks and 
undesirable outcomes to caribou and other animals. In contrast, many technical advisors suggest 
that the level of management intervention should be lower, while acknowledging that undesirable 
outcomes may occur. Technical advisors view the Pilot as an opportunity to test the feasibility of 
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this approach while minimizing animal handling, infrastructure, and cost wherever possible. In 
their view, intensive measures should be implemented only after an issue is shown to exist.  

In the absence of agreement on Pilot objectives and associated risk tolerance, this GMP and 
other technical planning guides identify management measures that would substantially reduce 
the risk of undesirable Pilot outcomes, but would also require more management intervention. 
This “integrated” management approach was adopted for the planning information provided here 
for two primary reasons. First, due to the inherent controversy surrounding wildlife control and the 
need to enhance Aboriginal, community and public support for the Pilot, it is assumed that 
achieving animal welfare outcomes with few or no undesirable effects will be a high priority. 
Second, the Project Team believes that an a priori discussion of the logistics and infrastructure 
required for increased management intervention will demonstrate that potential issues and 
solutions have been thoroughly evaluated, regardless of the risk tolerance level ultimately 
adopted. Nevertheless, this GMP and other planning guides also discuss the range of 
management actions associated with different management intervention levels. 

2 SCOPE 

The intent of the Guide is to provide a technical rationale and management approach for establishing and 
conserving genetic diversity of the fenced caribou population for the 10-year duration of the Pilot. 

2.1 Need for Genetic Management (Monitoring) Assumed 

Although genetic diversity is not considered a contributing factor in the decline of boreal caribou, key 
genetic principles for managing captive populations are to maintain genetic diversity and minimize 
inbreeding (Frankham et al. 2010). Practical implementation of these principles is important especially 
where translocations from captive populations are integrated with conservation and recovery strategies 
for extant populations. An underlying assumption of this Guide is that genetic diversity of caribou inside 
the exclosure will be managed and monitored as a precautionary approach to minimize any potential 
unintended adverse effects. Accordingly, integrated genetic management strategies (Table 1) based on 
systematic assessments and monitoring are described here. 

Table 1 provides an overview of different strategies that may be adopted to manage and monitor genetic 
diversity of captured caribou and their offspring within the Pilot. Actual genetic management measures to 
be implemented will be based on other Pilot risk assessments, and consultation with technical experts 
within the GoA and the Science Committee (refer to Appendix G: Monitoring and Research Planning 
Guide). 
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Table 1 A Comparison of Extensive, Intermediate, and Integrated Management Strategies, 
which May be Used to Develop Genetic Management Actions for Caribou in the Pilot 

 

2.2 Management Plan Framework 

The suggested scope of the GMP is shown in Figure 1, which highlights general goals and objectives for 
three operational stages of the Pilot. A key objective of the Pilot is to establish a stable captive-breeding 
population of fenced boreal caribou that can sustain removals of captive-reared individuals. The captive-
reared individuals are to be translocated from the exclosure to reinforce and support recovery of extant 
local populations. Therefore, the recommendations in this Guide are primarily focussed on management 
and monitoring of genetic diversity of founders within the exclosure and those captive-born caribou that 
are subsequently released back to the wild. In addition, the Guide considers the broader context of 
monitoring diversity of extant local populations that may receive caribou from the Pilot. 

This Guide provides initial rationale for a number of genetic management strategies, including: 

• recommended sources (i.e., local populations or herds) from which to capture founder animals and 
establish a fenced population within the predator exclosure; 

• an optimal number of adult females and males to establish a founder local population; 

• approaches to maintain diversity of the founder local population; 

• recommended methodologies for genetic quantification of populations and individuals including: 

 evaluation of genetic characteristics of founders and reared caribou; 

 evaluation of genetic characteristics of the recipient local populations prior to augmentation with 
captive-reared caribou; and 

• recommended approaches for monitoring and evaluating subsequent effects of translocations, 
following the monitoring and evaluation framework outlined by Hayek et al. (2016). 

Recommendations in this Guide are based, in part, on a non-spatial population viability analysis (PVA) of 
the fenced population over a 10-year duration. Projections were based on optimistic assumptions of 
demographic rates within the fenced population (Table 3), and that the exclosure would be free from large 
predators. A similar, but longer term and metapopulation-focussed PVA is provided in Attachment A to 
serve as a starting point for considering longer-term management goals. Projections of population size 

Extensive Intermediate Integrated
GENETIC MANAGEMENT

Founder population genetic 
diversity

Not monitored; replace founders with 
additional wild-caught caribou as 
required. 

Genetic diversity of founder caribou monitored; 
replace founders with additional wild-caught 
caribou as required. 

Genetic diversity of founder caribou monitored; 
replace founders with additional wild-caught 
caribou as required. Ongoing management of 
captive and translocated animals based on genetic 
data.

Breeding management, and 
genetic diversity of captive-
born (translocated) caribou 

Not managed and not monitored Breeding not managed. Genetic diversity and 
parentage of captive-born (translocated) 
caribou monitored

Breeding of founders monitored and managed; 
genetic diversity and parentage of captive-born 
caribou monitored and used as criteria to manage 
breeding of founders through placement of selected 
animals in different internal fenced areas

Genetic diversity of extant 
caribou local populations

Not monitored Monitored before and after translocations. Monitored before and after translocations, and 
used (along with information on number and 
frequency of translocations; survival rates of 
translocated  animals) to assess hypotheses on 
genetic effects to recipient caribou populations.

MANAGEMENT STRATEGIES
ISSUE
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and genetic diversity for wild local populations are not included in this Guide as performance indicators, 
as the scale of the 10-year Pilot on its own may not be sufficient for contributing to meaningful 
demographic recovery of the wild local populations. 

 

Figure 1 Framework of Genetic Management Plan for Three Operational Stages of the Pilot  

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Accountabilities and responsibilities associated with the GMP Guide are described in Table 2 below. 
The Pilot Director is the owner of this Guide and is accountable for the development of a GMP and its 
implementation with the support of Pilot Leads and staff. The Ecology Lead is responsible for the 
development, implementation and monitoring of the GMP with support from the Technical Lead, other 
Pilot Leads and staff. 
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Table 2 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(GMP Owner) 

• Accountable for review and approval of the GMP and ensuring that the strategies of the 
GMP are implemented. 

• Considers GMP strategies when making decisions and providing direction to Pilot staff, 
contractors and researchers. 

• Provides visible leadership to Pilot staff, contractors and researchers regarding all aspects 
of the Pilot, including genetic management. 

Ecology Lead 
(GMP 
Implementation 
Owner) 

• Confirm and implement genetic management objectives and actions for caribou within the 
Pilot area. 

• Responsible for developing, implementing, monitoring and making necessary changes to 
the GMP and protocols. 

• Communicate important GMP strategies and operational requirements to employees, 
contractors, researchers and stakeholders. 

• Supervise and collaborate with employees and contractors who will undertake field 
operations and ensure appropriate training has been undertaken by employees and 
contractors. 

• Initiates and leads an annual review of monitoring results and feedback from staff to 
consider any necessary changes to the GMP (Section 5). 

• Reviews and approves any necessary revisions to the GMP and associated protocols 
(Section 5). 

Pilot Leads2 
(GMP Owner) 

• Responsible for developing a technical understanding of GMP and implementing strategies 
in their work. 

• Communicate important GMP strategies to employees, contractors, researchers and 
stakeholders. 

Employees 
(Contributor) 

• Take personal responsibility for understanding and implementing GMP strategies in their 
work. 

• Communicate important management strategies to contractors and researchers depending 
on their scope. 

• Wildlife biologist(s) with expertise in caribou biology and ecology will be involved in the 
capture and handling of caribou during the implementation and monitoring phases of the 
Plan. Implement management actions relevant to their scope of work as directed by the 
Pilot Director or Pilot Leads. 

External Technical 
Advisors 
(Contributor) 

• Act as subject matter experts. 
• Participate in review and approval of GMP. 
• Revisions of GMP and reviews as requested by the Pilot Director or Pilot Leads. 

Contractors 
(Contributor) 

• Conduct analyses as directed by the Pilot Director or Pilot Leads. 
• Conservation geneticists may be contracted to analyze microsatellite data obtained from 

contracted laboratory services (e.g., Wildlife Genetics International, Ltd., Nelson, British 
Columbia) for assessing genetic characteristics of individuals and populations during 
monitoring phases. 

• Caribou ecologists and conservation geneticists may be contracted to apply PVA regularly, 
when updated demographic and genetic characteristics of the fenced and wild local 
populations become available, to assess and revise predicted diversity and population 
growth targets (refer to Attachment A) 
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Position Accountabilities and Responsibilities 

Researchers 
(Contributor) 

• Communicate important information related to their scope of work to Pilot representatives. 
• Implement research and or monitoring actions relevant to their scope of work as directed by 

the Pilot Director or Pilot Leads. 

1. For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this Plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Regulatory/Stakeholder, Ecology, Business leads. 

4 MANAGEMENT PLAN (CONTENT AND REQUIREMENTS) 

4.1 Framework for Genetic Management Objectives and Strategies 

This Guide adopts a metapopulation framework for boreal caribou described by McLoughlin et al. (2004) 
and Weckworth et al. (2012), which revealed that local populations in Alberta occur in at least two 
discrete metapopulations, and that some level of genetic interchange occurs within each metapopulation. 
This metapopulation structure is supported by geography, ecology, migratory behaviour, and genetic 
characteristics of extant populations. Specifically, the northeast Alberta boreal caribou metapopulation 
includes the extant local populations of Red Earth (RE), West Side Athabasca River (WSAR), East Side 
Athabasca River (ESAR), Cold Lake (CL), Richardson (RICH), Slave Lake (SL) and Nipisi (NI). It is 
delineated on the north by the Peace River, which serves as a natural boundary and has led to genetic 
differentiation among local populations on opposite sides of the river (McLoughlin et al. 2004). The areas 
of occurrence for most boreal caribou in northeast Alberta are contiguous and therefore local populations 
have had the natural potential for immigration/emigration (Alberta Woodland Caribou Recovery Team 
2005). 

While in some instances the local populations may no longer be functioning as a classical metapopulation 
due to lack of dispersal between them, long-term recovery actions that adopt the metapopulation 
framework will help to strengthen or re-establish the genetic foundation of northeast Alberta boreal 
caribou. While the scope of this Pilot is not designed to address long-term recovery of the 
metapopulation, we adopt this framework with the recognition that the Pilot will support recovery of 
individual local populations, and ultimately contribute to population health of the larger metapopulation 
that will likely be defined further through provincial recovery planning. 

Recovery goals, objectives, and strategies established and implemented over the near term by provincial 
range and action plans will be required to define and align specific strategies and actions for reinforcing 
local populations with caribou from the Pilot. Over a longer term, a successful Pilot may lead to broader 
implementation of the caribou predator fence approach – in combination with other management levers – 
within provincial range and action plans with corresponding goals of enhancing the population viability of 
extant local populations and the larger metapopulation of boreal caribou in northeast Alberta. 

Where applicable, general guidance is provided toward achieving longer-term objectives where a captive 
population is managed for genetic health, which is characterized by high genetic diversity. High genetic 
diversity provides the potential for a wider range of genetically-driven physiological responses to new 
environmental pressures. Similarly, high genetic diversity confers a low risk of inbreeding depression by 
minimizing the chance that harmful genetically-determined traits will accumulate in the population. 
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Therefore, the conservation of genetic diversity permits the preservation of unique genetic material, 
provides potential for adaptation and resilience in the face of changing environmental conditions, and 
contributes to the genetic health of a population. This Guide assumes that recovery actions involving 
captive-rearing and translocation of species at risk (e.g., threatened or endangered wildlife) should 
consider management of genetic diversity as an essential component of a longer-term conservation 
strategy. Overall, the Guide outlines an adaptive framework for genetic management objectives and 
strategies for boreal caribou in northeast Alberta and provides a basis for the types of recommendations 
that should be developed and advanced in the GMP to address conservation needs. 

The GMP should emphasize that genetic health is essential for long-term population persistence and a 
fundamental goal is to maintain genetic health of caribou founders in the Pilot as well as the captive-born 
offspring that will be translocated. 

4.2 Establishing the Fenced Caribou Population (Operational Stage 1) 

4.2.1 Recommended Sources of Wild-caught Caribou (Founders) for Establishing the Fenced 
Population 

In this section, we highlight key issues and considerations for determining sources of wild-caught caribou 
for the fenced population, with recommendations summarized below. 

• Source local populations should belong to the same metapopulation, which in this case is defined as 
the northeast Alberta boreal caribou metapopulation (Section 4.1). The local populations within this 
metapopulation are genetically similar to one another. 

• Founder individuals for the fenced population should be captured from the same wild local 
populations of boreal caribou that are to be reinforced: in this case, RE, WSAR, ESAR, CL, and 
RICH. Translocation risk increases when there is a genetic difference between source populations 
and the diversity represented in the fenced population or local populations to be re-enforced (IUCN 
2013). The Caribou Predator Fence Population Viability Analysis (Attachment A) demonstrates that 
these five wild local populations have sufficient demographic health and genetic health to support 
removals for establishing the fenced population, presuming that they are subsequently and regularly 
reinforced by young individuals translocated from the exclosure. 

• While genetic diversity is best maintained if individuals from all wild local populations of the 
metapopulation are used to establish the fenced population, genetic management objectives can still 
be met if fewer local populations are used as sources. For longer-term conservation of genetic 
diversity, groups of founders should be taken from at least three of the wild local populations. 

• To meet genetic management objectives, a group of 45 breeding-aged females and 4 to 6 breeding-
aged males should be initially captured to establish the fenced population. The larger the initial size of 
the fenced population, the better for genetic diversity conservation. However, as forage availability 
within the exclosure and management costs are limited, an initial founding size of 50 caribou would 
be sufficient for maintaining genetic diversity within the fenced population for the duration of the Pilot, 
while providing ~18 to 27 juveniles (i.e., likely yearlings) annually for release to the wild. 
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• A single initial capture can be sufficient for establishing a fenced population of adequate size that 
retains >60% heterozygosity for the 10-year Pilot; this objective for genetic diversity is based on the 
hypothesis that when heterozygosity of a local population of boreal caribou has declined to 60%, 
kinship will have increased to a level that could be expected to present a risk of inbreeding 
depression. To achieve longer-term success, a founder-replacement strategy should be considered 
(Section 4.3.1). 

4.2.2 Optimal Number of Adult Females and Males to Establish a Founder Population 

In this section, we highlight considerations for maintaining an optimal number of breeding females and 
males, with recommendations summarized below: 

• Ideally, the individuals used to establish the fenced population should be ~3 to 5 years old, sexually 
mature, breeding-aged caribou, and not at risk of old-age mortality. Relative wear of incisor-form 
teeth may be used as screening criteria (Cattet 2011) at time of capture. Captured females should be 
confirmed pregnant based on ultrasound and assuming initial captures occur in late winter (refer to 
Appendix D: Caribou Husbandry Management Planning Guide). Captured males should be confirmed 
as viable breeders based on field collection and evaluation of semen (refer to Appendix D: Caribou 
Husbandry Management Planning Guide). 

• To support longer-term genetic diversity objectives, founder groups should come from at least three 
of the wild local populations, with consideration to the following scenarios: 

 If five extant local populations are used to establish the fenced population, a group of at least 
eight to nine adult females and one to two adult males should be initially captured from each local 
population. This would establish the fenced population with 45 to 50 caribou, of which over four-
fifths will be pregnant females. 

 If three of the wild local populations are used to establish the fenced population, more individuals 
will need to be captured from each source, and the source populations should be the three most 
genetically diverse of the metapopulation. To ensure a sufficient founding size with four-fifths of 
the founders being pregnant females, we recommend capturing 15 adult females and one to two 
adult males from each local population. 

 The expected number of calves to be born into the fenced population under each scenario for 
establishment is shown in Table 3. Depending on founder replacement strategies and an 
assumed pregnancy rate of 90%, the average annual number of animals available for 
translocation ranges from 18 to 27. Refer to Figure 2 for a graphical representation of the 
population size over 20 years. Attachment B is also provided to summarize a full range of 
productivity projections that are based on a broader range of assumptions for survival and 
pregnancy. Attachment C is provided to further explore options for releasing captive-reared 
juveniles from the fenced population, with a simplifying assumption that abundance of breeding 
females is constant.  
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Table 3 Anticipated Composition for the Fenced Population Based on Three Different Management Approaches for Replacing 
Founders and Variable Female Reproductive Rates* 

Year Population Component 

Management Approach1 

No Founder Replacement: 
All Calves Released to the Wild 

Supplement of Ten Wild-Caught 
Cows Every 5 years 

~15% Calves Retained to Replace 
Adult Mortalities 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

Year 1 

N1 50 50 50 
# bulls 5 5 5 
# cows 45 45 45 
# pregnant cows3 45 45 45 
# calves4 32 32 32 
N after releases to the wild 50 50 50 

Year 2 

# bulls 5 5 5 
# cows 43 43 43 
# pregnant cows5 36 38 41 36 38 41 36 38 41 
# calves available for 
release 26 28 29 26 28 29 21 22 23 

# juveniles (surviving 
calves not released) 0 0 5 6 6 

N after releases to the wild 48 48 53 53 53 

Year 3 

# bulls 5 5 5 
# cows 41 41 41 
# pregnant cows 35 37 39 35 37 39 35 37 39 
# calves available for 
release 25 26 28 25 26 28 20 21 22 

# juveniles (surviving 
calves not released) 0 0 5 5 6 

N after releases to the wild 45 45 50 50 51 
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Year Population Component 

Management Approach1 

No Founder Replacement: 
All Calves Released to the Wild 

Supplement of Ten Wild-Caught 
Cows Every 5 years 

~15% Calves Retained to Replace 
Adult Mortalities 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

Year 4 

# bulls 4 4 4 
# cows 39 39 39 
# pregnant cows 33 35 37 33 35 37 33 35 37 
# calves available for 
release 24 25 26 24 25 26 19 20 21 

# juveniles (surviving 
calves not released) 0 0 5 5 5 

N after releases to the wild 43 43 48 48 48 

Year 5 

# bulls 4 4 4 
# cows 37 47 6 37 
# pregnant cows 31 33 35 40 42 44 31 33 35 
# calves available for 
release 22 24 25 29 30 32 18 19 20 

# juveniles (surviving 
calves not released) 0 0 4 5 5 

N after releases to the wild 41 51 45 45 46 

Year 6  

# bulls 4 4 4 
# cows 35 44 35 
# pregnant cows 30 31 33 38 40 42 30 31 33 
# calves available for 
release 21 23 24 27 29 30 17 18 19 

# juveniles (surviving 
calves not released) 0 0 4 5 5 

N after releases to the wild 39 48 43 43 43 
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Year Population Component 

Management Approach1 

No Founder Replacement: 
All Calves Released to the Wild 

Supplement of Ten Wild-Caught 
Cows Every 5 years 

~15% Calves Retained to Replace 
Adult Mortalities 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

Year 7 

# bulls 4 4 4 
# cows (after 
supplementation) 33 42 33 

# pregnant cows 28 30 31 36 38 40 28 30 31 
# calves available for 
release 20 21 23 26 27 29 16 17 18 

# juveniles (surviving 
calves not released) 0 0 4 4 5 

N after releases to the wild 37 46 41 41 41 

Year 8 

# bulls 3 3 3 
# cows 31 40 31 
# pregnant cows 27 28 30 34 36 38 27 28 30 
# calves available for 
release 19 20 21 24 26 27 15 16 17 

# juveniles (surviving 
calves not released) 0 0 4 4 4 

N after releases to the wild 35 43 39 39 39 

Year 9 

# bulls 3 3 3 
# cows 30 38 30 
# pregnant cows 25 27 28 32 34 36 25 27 28 
# calves available for 
release 18 19 20 23 25 26 15 15 16 

# juveniles (surviving 
calves not released) 0 0 4 4 4 

N after releases to the wild 33 41 37 37 37 
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Year Population Component 

Management Approach1 

No Founder Replacement: 
All Calves Released to the Wild 

Supplement of Ten Wild-Caught 
Cows Every 5 years 

~15% Calves Retained to Replace 
Adult Mortalities 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

85% 
Pregnancy 

Rate2 

90% 
Pregnancy 

Rate2 

95% 
Pregnancy 

Rate2 

Year 10 

# bulls 3 3 3 
# cows 28 36 28 
# pregnant cows 24 26 27 31 32 34 24 26 27 
# calves available for 
release 17 18 19 22 23 25 14 15 16 

# juveniles (surviving 
calves not released) 0 0 3 4 4 

N after releases to the wild 32 39 35 35 35 
Total # calves (juveniles) available for 
release 193 205 216 226 239 252 155 164 173 

Average annual # calves (juveniles) 
available for release 21 23 24 25 27 28 17 18 19 

1. Initial assumptions for demographic rates are: 72% calf survival, 90% juvenile (yearling) survival, 95% adult survival. 
2. % breeding females that produce offspring. 
3. Assumes that all captured cows are pregnant and produce an offspring. 
4. Assumes 72% survival of calves (Boutin and Serrouya 2015). 
5. If a group of cows is captured to replace “released” founders annually, the population composition will be consistently similar to Year 2 with “All calves released to the wild.” 
6. Ten wild-caught breeding-aged females added to the fenced population in Year 5. 
* These estimates assume no demographic or environmental stochasticity. The number of calves available for release is highlighted for each year of the Pilot project. 
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Note: These projections emphasize the 10-year duration of the Pilot and are based on an initial founding group of 45 3-year old 

females and five 4-year old males, and assume 95% pregnancy rates, 72% calf survival, 90% juvenile survival, and 95% 
adult survival. Another management approach (not shown) would be based on regular replacement (annual or biennial) of 
founder females and males to offset mortalities and translocations. 

Figure 2 Size of the Fenced (Captive) Population over 20 years, Based on Three 
Management Approaches for Replacing Founders 

4.3 Captive-Breeding of Fenced Caribou Population (Operational Stage 2) 

4.3.1 Strategies to Maintain Genetic Diversity of the Founder Population 

To facilitate long-term sustainability of the Pilot (i.e., operational life >10 years), a replacement strategy 
for founders within the exclosure is required. As a main goal of the Pilot (and future, longer-term projects) 
is to establish a sustainable rearing facility, the fenced population should maintain a balanced age 
structure, while also maintaining genetic diversity. A major challenge of a replacement strategy is that 
founder individuals harbour the majority of the genetic diversity within the fenced population, so retaining 
offspring within the exclosure to account for adult mortalities may not support long-term retention of 
genetic diversity. Genetic diversity is lost with each generation because offspring inherit only half of each 
parent’s genetic material; therefore, although new combinations of genetic material are possible with each 
generation, some genetic material is invariably lost. As such, a replacement strategy for founders is 
needed to replenish genetic diversity within the fenced population, even if some calves are retained within 
the exclosure to maintain overall population size. 

+10 females 
in Year 5 

Beginning of old-age 
related mortalities of 
initial founders 

Rate of population 
decline when calves 
aren't retained or 
population isn't 
supplemented. + 10 females in 

Year 10 

+ 10 females in 
Year 15 
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Three options are highlighted below. 

• One option for minimizing loss of genetic diversity and potentially increasing the success of releases 
is to release one or a few cows along with the young caribou. It is likely that the reared young will 
benefit from being in the presence of experienced cows that are familiar with the habitat (refer to 
Appendix D: Caribou Husbandry and Management Planning Guide). If this strategy were 
implemented, a group of wild breeding-aged cows would need to be captured to replace the 
“released” founders annually (or biennially). Using this strategy would ensure that the population size 
within the exclosure is nearly constant across years, as the cows released will be replaced with an 
equal number of new female founders. The demographic composition of the fenced population will be 
similar to that shown in “Year 2” of Table 3, when the management approach of “All calves released 
to the wild” is applied. 

• If the cow-calf release option is not employed, a secondary capture from wild local populations should 
be considered (if the wild local population can support it), as a means of replacing the older 
individuals in the fenced population prior to old age-related mortality (Figure 2). With this approach, 
replacement events should occur sporadically throughout the duration of Pilot (~every 5 to 7 years if 
3 to 4 year-old pregnant females are initially captured, and more frequently if older pregnant females 
are initially captured). 

• A third option is to retain a portion of the calves within the exclosure to replace any adult mortality. 
If this option is employed, the calves selected for retention within the exclosure should be the most 
genetically important captive-born individuals. The most genetically important individuals will be 
identified as possessing among them a full range of all alleles represented in the founders. With this 
option of calf retention, genetic diversity will decline at a faster rate than if new wild-caught females 
were brought into the fenced population (Figure 2). Also, fewer calves will be available to support the 
recovery of the wild local populations (Table 3). However, this option will still meet genetic diversity 
objectives of the Pilot and may be more feasible from a management perspective. 

4.3.2 Genetic Quantification of Populations and Individuals 

To minimize stress on caribou, genetic material should be obtained non-invasively from wild local 
populations through the collection and analysis of fecal material following protocols outlined in Ball et al. 
(2007, 2010). Although fecal material provides lower quality genetic material, it will be sufficient for 
monitoring genetic diversity of wild local populations that are being re-enforced with juvenile caribou from 
the fenced population. 

All biological samples (blood, tissue, fecal, DNA) should be retained and catalogued for long-term storage 
and downstream analyses in addition to the genetic analyses outlined in the GMP. Long-term storage will 
be useful for retrospective analyses in the future, as needed. For example, population size estimates can 
be determined using mark-recapture methods described by Lukacs and Burnham (2005), and specifically 
adapted for fecal DNA samples from small populations (Miller et al. 2005). Protocols for sample collection 
should follow Serrouya et al. (2012), with consideration given to the following: 

• In addition to genetic identification of individuals and family groups, collection of fecal pellets will also 
permit analyses of caribou diet and movement patterns within their range. When fecal pellets are 
collected, we recommend that location data are recorded for each sample. 
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• For all fenced caribou, blood samples should be collected during handling, as blood provides superior 
sample quality over fecal samples. High quality material is essential when determining parentage and 
kinship, as is recommended for the fenced population and for any individual with higher management 
value (e.g., animals that are released, collared, and/or tagged). Blood samples can be subsampled by 
dipping a Q-tip or sterile swab into a vial of blood (defibrinated or non-defibrinated), allowing it to dry, 
and storing it in a separate paper coin envelope (unwaxed). These samples will be essential for 
monitoring genetic diversity and kinship within the fenced population. 

• Blood and fecal samples should be assessed for genetic diversity by contracting a wildlife DNA 
laboratory (e.g., Wildlife Genetics International, Ltd., University of Alberta Molecular Biology Services 
Unit, or the Trent University DNA Centre) for DNA extraction and microsatellite genotyping. This will 
ensure quality and consistency across studies. 

4.3.3 Evaluation of Genetic Characteristics of Founders and Reared Caribou 

The fenced population should maintain a diverse male breeding success and minimal kinship. This will 
limit the risk of inbreeding depression and contribute to a breadth of allelic diversity. Likewise, new 
founders brought in to supplement the population, and reared caribou that are retained within the 
exclosure, should have high genetic importance values to minimize the loss of genetic diversity within the 
fenced population over time. 

Genotypes of founders for the fenced population should be quantified at 11 microsatellite loci to maintain 
the ability to monitor changes in genetic diversity over time and compare to previous studies (McLoughlin 
et al. 2004). These 11 loci are: RT1, RT5, RT7, RT13, RT24 (Wilson et al. 1997); BL42, BM888, BM3507, 
BM4513, BM6506 (Bishop et al. 1994); OhemN (Jones et al. 2000). If resources permit for additional loci 
to be assessed, we recommend including ten additional loci for the purpose of comparison to other 
studies of Canadian caribou (McFarlane et al. 2016): RT6, RT9, RT27 (Wilson et al. 1997); BM1788, 
BM745 (Bishop et al. 1994); Fcb193 (Steffen et al. 1993); NVHRT16, NVHRT30 (Røed and Midthjell 
1998); CRH (Moore et al. 1992); and OhemD, OhemQ (Jones et al. 2000). The larger suite of 
microsatellite loci will be useful for assessing parentage of reared caribou. 

Parentage of reared caribou should be estimated from genotype profiles and studbooks. Possibly, the full 
suite of 21 microsatellite loci will be required to assess parentage within the fenced population. 

Individual genotype profiles of reared caribou can be used to estimate genetic importance of individual 
caribou for minimizing the loss of genetic diversity. Reared caribou with high levels of heterozygosity and 
that possess rare or unique alleles will be deemed most genetically important for subsequent breeding 
and should be retained as long as possible within the fenced population. 

Genetic diversity within the fenced population should be quantified by heterozygosity and allelic diversity 
(range and number of alleles at each locus). 

4.4 Translocation of Caribou to Extent Local Population(s) (Operational Stage 3) 

A focus of the GMP should be to conserve and manage genetic diversity of caribou in the Pilot, which 
includes wild-caught founders and subsequent cohorts of captive-born caribou. The GMP should 
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determine strategies for translocating captive-born caribou to extant local populations, and specific 
guidance for follow-up monitoring and adaptive management. 

A key consideration will be for translocation strategies to align directly with GoA action and range plans 
for northeast Alberta caribou (Figure 3). In this way, goals, objectives and management levers that are 
prescribed and implemented through GoA action and range plans for caribou in northeast Alberta will 
determine the strategies and actions for translocating caribou from the Pilot to reinforce specific extant 
local populations (Figure 3). The action and range plans may also provide specificity for supportive 
measures such as predator control and habitat restoration for extant local populations that are reinforced 
with caribou from the Pilot. 

 

Figure 3 Schematic Diagram Highlighting the Need for Direct Linkage of Government of 
Alberta Action and Range Plans for Caribou in Northeast Alberta, to Potential 
Management goals for Translocation of Captive-born Caribou from the Pilot to 
Extant Local Populations 

The importance of alignment (and feedback) between GoA action and range plans for northeast Alberta 
caribou, and the goals, objectives, and strategies for translocation of captive-born caribou from the Pilot is 
highlighted further in Figures 4 and 5. Figure 4 introduces the question (hypothesis) of whether 
translocation actions for captive-born caribou should also include a number of experienced local adult 
female caribou in the released groups in order to improve survival rates of naïve captive-born caribou; it 
also highlights the issue of whether hard or soft release tactics would be implemented. Figure 5 further 
outlines options for translocation of captive-born caribou (introduced in Table 3) based on whether 
individuals would be released every 1, 2 or 3 years. For captive-born males, the assumption is that they 
will be released annually to minimize the total number of caribou within the Pilot. Alternatively, some male 
yearlings may be removed for subsistence use by Aboriginal communities (Hayek et al. 2016). 
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For captive-born females, translocation options shown in Figure 5 are based on annual, biennial, or 
triennial release intervals. The rationale for biennial and triennial release intervals is that they would allow 
for larger groups sizes of females to be released. In addition, females released as 2-year-olds would be 
sexually mature and many females released as 3-year-olds would likely be pregnant, with both options 
potentially contributing to population growth through increased reproduction sooner after translocation 
events than annual release intervals (Figure 5). An important trade-off of the potential benefit of biennial 
and triennial release intervals to recipient extant populations is that longer release intervals require 
holding some cohorts of captive-born female caribou in the Pilot for up to 2 or 3 years. 

 
Note: Options for translocation actions (tactics) emphasized here are related to whether hard or soft releases would be used, 

whether local breeding-aged wild females would be released along with captive-born caribou from the Pilot, and the group 
size, release interval and number of releases (which equates to total number of caribou) to recipient local population(s). 

Figure 4 Potential Linkage of Government of Alberta Action and Range Plans for Caribou in 
Northeast Alberta, to Management Goals, Objectives, Strategies and Tactics for 
Translocation of Captive-born Caribou from the Pilot to Extant Local Populations 
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Note: Deterministic projections for captive-born caribou were based on assumptions in Attachment C. ‘Step 1’ represents a 

decision on whether local breeding-aged wild females would be released with captive-born caribou. ‘Step 2’ outlines 
decisions regarding group size and frequency of release intervals, which may increase the likelihood of achieving 
population-specific recovery objectives for translocations. The rationale for biennial or triennial release intervals highlights 
an emphasis on releasing more females that are closer to sexual maturity, which in turn would directly contribute to 
reproduction and population growth sooner following release. 

Figure 5 Schematic Diagram Illustrating a Decision-tree Framework for Considering 
Translocation Actions for Reinforcing Extant Local Populations with Captive-born 
Juvenile Caribou from the Pilot 

4.4.1 Evaluation of Genetic Characteristics of the Recipient Local Populations Prior to 
Augmentation 

Prior to, or in tandem with, initiation of the Pilot, fecal pellets should be collected from across the range of 
the wild local populations that are to be augmented (e.g., RE, WSAR, ESAR, CL, RICH) for non-
invasively obtaining a representative and up-to-date sample of caribou in the local population. Genetic 
analyses will provide initial genetic diversity estimates prior to the implementation of the Pilot and can 
therefore be used for monitoring project effects over a longer time-frame. 

Heterozygosity of each of the wild local populations should be assessed and, if the initial heterozygosity is 
not around 74% to 79%, then PVA predictions should be re-examined. For example, if heterozygosities 
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are lower than the estimates used in this report (based on McLoughlin et al. 2004 and Weckworth et al. 
2012), then the threshold of 60% heterozygosity may be reached more rapidly indicating that the 
proposed genetic diversity objectives of the Pilot may not be met. 

Allelic diversity (range and number of alleles at each locus) should also be initially assessed so that the 
range of genetic diversity is known as a baseline for future monitoring. 

4.4.2 Reinforcement of Extant Local Populations 

With respect to a metapopulation approach that includes genetic diversity objectives1 for boreal caribou 
recovery, all wild local populations should be supplemented regularly with captive-reared animals. 
However, the required level of supplementation would not be feasible with a 10-year Pilot that maintains a 
population breeding capacity of ~50 caribou. 

Alternatively, with respect to the planned capacity and 10-year operational period of the Pilot, it will be 
important to prioritize recipient extant local populations, so that translocations are done with sufficient 
group sizes and frequency (e.g., every 1 to 2 years) to meaningfully support recovery (as prescribed in 
GoA caribou action and range plans; Figures 3 to 5). A translocation strategy based on reinforcing one or 
two extant local populations in northeast Alberta would have a higher likelihood of success, than if caribou 
were translocated to all extant local populations in the metapopulation. PVA projections indicate that 
extant local populations will benefit from the supplementations for as long as the duration of the Pilot. 
However, unless mortality rates are reduced in recipient extant local populations in conjunction with 
reinforcements from the Pilot, benefits from translocated caribou may be rapidly lost. 

Juvenile captive-born caribou (i.e., minimum age of 9 months – ‘short yearlings’) should be considered as 
the minimum age with which to augment recipient extant local populations. Additional considerations 
related to age of translocated caribou are as follows: 

• Translocation of young animals (e.g., calves or juveniles) will have a lesser impact on the genetic 
diversity of the fenced population, thereby allowing it to support subsequent augmentations. In any 
closed population, the pool of breeding-aged individuals harbour more genetic diversity than 
offspring; each generation has slightly less genetic diversity than the previous generation because 
offspring only inherit half of each of their parents’ alleles, and therefore possess only a subset of their 
parents’ genetic diversity. Removal of an entire cohort of calves or juveniles will not affect the overall 
genetic diversity of the fenced population. 

• Translocation of juveniles is preferred over calves because juveniles will be capable of breeding 
sooner and have lower risk of predation. This rationale also provides a basis for translocation of 2- or 
3-year-old captive-born females in biennial or triennial release intervals (Figure 5). 

4.5 Monitoring 

It is important to emphasize that this Guide is focussed on managing genetic health of caribou in the Pilot; 
it does not define specific genetic management objectives and strategies for extant local populations 
                                                      
1. An example of an objective for genetic diversity for extant local populations is to maintain >60% heterozygosity. This threshold is 

based on the hypothesis that when the heterozygosity of a local population of boreal caribou has declined to 60%, kinship will 
have increased to a level that could be expected to present a risk of inbreeding depression. 
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based on a rationale that declines in boreal caribou populations are being driven by declines in genetic 
health. Correspondingly, the GMP should establish goals and objectives, and apply best practices for 
managing genetic health in the fenced population. Therefore, the emphasis for managing genetic health 
should be focussed on the founders and captive-born caribou in the Pilot, with a secondary emphasis on 
monitoring genetic health of extant populations prior to and following translocations. The aim of 
monitoring extent populations is precautionary and to confirm that genetic health is not adversely 
impacted by the translocations. 

In contrast, the emphasis for monitoring extant local populations will likely be to determine whether 
translocations of captive-born caribou have comparatively high survival and improve vital demographic 
rates and growth rates of recipient populations. This is because the weight of evidence supports 
predation by wolves (i.e., apparent competition hypothesis) as the causal factor driving increased rates of 
mortality and population declines in boreal caribou; the decline has not been linked or suggested to be a 
result of diminished genetic health. 

Monitoring recommendations in this Guide reflect the framework outlined in Hayek et al. (2016) in their 
exploration of breeding and translocation tools for improving boreal caribou conservation. We outline 
regular monitoring of demographic and genetic characteristics of the fenced and extant recipient local 
populations and highlight key performance indicators that may be used for evaluation and continuous 
improvement. Proposed checklists of demographic and genetic monitoring are summarized in Tables 4 
and 5. Using the reported monitoring outcomes, PVA predictions may be updated and revised, leading to 
modified management recommendations for genetic diversity conservation. 

Table 4 Demographic Characteristics to Monitor in Fenced and Wild Populations 

Demographic 
Component to be 

Monitored 

Female 
Reproductive 

Rate 

No. Calves 
Produced 
Annually 

Calf 
Mortality 

Rate 

Adult 
Female 

Mortality 
Rate 

λ (Annual 
Rate of 

Change) 

Adult Sex 
Ratio 

Fenced population       
Wild local 
populations       

 

Table 5 Genetic Characteristics to Monitor in Fenced and Wild Populations 

Genetic 
Component to be 

Monitored 
Genotypes Parentage Genetic 

Importance 
Hetero-

Zygosity 
Allelic 

Diversity 
Time to 

Extinction 

Founders 21-locus, from 
blood      

Reared caribou 21-locus, from 
blood      

Wild caribou in 
local populations 

11-locus, from 
fecal pellets      
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4.5.1 Monitor Demographic Characteristics of the Fenced Population 

In small populations, demographic rates are intricately connected to the retention of genetic diversity and 
population growth rates. Any factor that affects demographic rates (including genetic factors that might 
increase the risk of inbreeding depression, thereby affecting survival and/or reproduction) will influence 
population growth. As breeding or population size is reduced, the risk of inbreeding depression becomes 
greater and the retention of genetic diversity will be greatly impacted. Therefore, demographic monitoring 
of the captive-breeding population should occur annually and focus on the following aspects. 

• Ensure that female pregnancy rates are as high as possible (i.e., 85% to 95%). If reproductive rates 
are substantially lower than ~85%, PVA assumptions and predictions should be re-assessed. 

• Based on the expected number of founder females and depending on their replacement strategy, 
average production of calves within the fenced population should range from 18 to 27 animals 
(Table 3); this range assumes adult and calf survival rates of 95% and 72% respectively and a 90% 
pregnancy rate. Actual productivity from the fenced population will depend on the rates of survival 
and pregnancy that occur within the project (Attachments B and C). Production of calves and 
numbers of juveniles available for release should serve as key performance indicators for the fenced 
population. 

• Monitor mortality rates of calves and adult females and update assumptions for population projections 
accordingly (Table 3). Although captive calf mortality would not have a significant direct impact on the 
fenced founder population, it affects the potential number of individuals that may be translocated and 
therefore has implications for demographic recovery and genetic augmentation of recipient local 
populations. Adult female mortality within the fenced population affects calf productivity and will have 
a substantial impact on the genetic diversity of the fenced population and an indirect effect on the 
recipient local populations. 

• Estimate the annual rate of change (λ) within the fenced population. The PVA predictions on which 
these recommendations are based assume λ ≈ 1.14 within the fenced population (prior to removal 
and translocation of juveniles) (refer to Attachment A). 

4.5.2 Evaluation and Monitoring of Genetic Characteristics of the Fenced Population 

Prior to translocating young individuals to extant local populations, the genetic diversity of the fenced 
population should be determined and monitored. Ideally, the fenced population should represent the 
combined genetic diversity of the wild local populations that were used to source the founders and should 
not be at risk of outbreeding depression due to the mixing of caribou from multiple founding sources. This 
should ensure that the fenced population is sufficiently genetically diverse to support subsequent 
removals while also supporting the genetic diversity of the wild recipient local populations without 
introducing risk of inbreeding depression. If this is not the case for any reason (e.g., insufficient numbers 
or unequal sources of caribou are used as founders), then managers should consider adding founders to 
the fenced population. The main actions suggested for monitoring genetic characteristics of the fenced 
population are highlighted below. 

• Complete 21-locus genotypes of all caribou in the fenced population should be obtained through 
blood sampling. 
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• Using the recommended suite(s) of microsatellite loci and sample collection methodologies outlined 
above, managers should monitor annually using blood swabs (preferred, if available) or fecal pellets. 
Suggested indicators and corresponding rationale are described accordingly. 

 Parentage of reared caribou: This will ensure that juveniles used to supplement wild local 
populations are derived from different parent groups. Parentage should reveal a diverse male 
breeding success, and kinship should be minimized. These factors would be key performance 
indicators. 

 Genotype profile of reared caribou and genetic importance for maximizing heterozygosity and 
allelic diversity within the fenced population: High genetic importance values of founders and 
reared caribou are key performance indicators. As the Pilot proceeds, the genetic importance of 
reared individuals should ensure that the genetic diversity of the fenced population does not 
become substantially lower than that of the original founder group. 

 Overall genetic diversity within the fenced population to ensure that heterozygosity is declining at 
or slower than predicted rates: To reduce concerns about inbreeding depression, heterozygosity 
should not go below 60%. As a performance indicator, rates of decline should align with or be 
slower than those predicted by PVA analysis (Attachment A). If rates of decline exceed those 
predicted by the PVA analysis, additional genetic diversity should be introduced into the fenced 
population. 

 Allelic diversity (range and number of alleles at each locus) should also be maintained at a level 
similar to or greater than levels observed in wild local populations: If gaps in the allele range 
arise, it may be indicative of a rapid population decline or bottleneck. Knowledge of individual 
genotypes will also permit monitoring of effective population size (NE) within the fenced 
population. 

4.5.3 Monitor Demographic Characteristics of the Recipient Local Populations after 
Augmentation 

Substantial reductions in calf and adult mortality rates in extant local populations will likely be essential for 
overcoming rapid declines in population size and initiating recovery. It is assumed that mortality rates 
would continue to be monitored annually (Hervieux et al. 2013). Estimates of survival rates for calves and 
adults may be important for implementing predator control measures. These factors will serve as 
important performance indicators. 

• Survival rates of translocated juveniles should be monitored for up to several years after release. A 
key performance indicator would be survival rates for translocation juveniles that are similar or higher 
than survival rates of extant adult caribou in recipient populations. 

• Estimates of annual calf recruitment would be a key performance indicator because it reflects the 
potential rate of population growth (DeCesare et al. 2012). 

• Estimate an annual rate of change (λ) for the recipient local populations (DeCesare et al. 2012, 
Hervieux et al. 2013). An objective of translocation is to establish an increasing λ in the wild local 
populations (target λ >1.0). The current predicted λ values for each of the wild local populations are 
summarized in Attachment A (Table 6). Based on best available current information, all λ values are 
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considered to be <1.0, ranging from λ = 0.78–0.88. The annual rate of change will serve as a key 
performance indicator for recipient populations. 

4.5.4 Monitor Genetic Characteristics of Recipient Local Populations after Augmentation 

Using the recommended suite(s) of microsatellite loci and sample collection methodologies from fecal 
pellets outlined above, managers should regularly monitor several performance indicators. 

• Genetic diversity within the recipient local populations to ensure that heterozygosity is being retained 
at predicted rates: To minimize concerns about potential for inbreeding depression, heterozygosity 
should not decline below 60%. 

• Allelic diversity (range and number of alleles at each locus) for comparison to baseline levels 
(i.e., before translocations): We recommend monitoring allelic diversity and individual genotypes. 

• Estimated probability of (or time to) extinction based on PVA analysis: This estimate would be 
generated based on an update of a PVA analysis (refer to Attachment A). 

• Regular collection of fecal pellets should be ongoing, and the Pilot should estimate genetic diversity 
every 3 years. 

• Depending on genetic monitoring outcomes, the wild recipient local populations may require further 
input of genetic diversity from the fenced population (e.g., if the heterozygosity of local populations 
declines to ~60%). 

4.6 Regulatory (Mandatory) Requirements 

• The GMP should align with the Alberta Woodland Caribou Recovery Plan (Alberta Woodland Caribou 
Recovery Team 2005). 

• It will be important for the GMP to link directly with GoA range plans and action plans of woodland 
caribou in northeast Alberta (Section 4.4). 

• Planning and implementation of the PIlot should support achievement of conservation obligations 
consistent with the federal Species at Risk Act. 
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4.7 Schedule 

Table 6 Key Milestones Associated with the Genetic Management Plan 

Timing GMP Requirement  

Decision to proceed with Pilot 
The Ecology Lead will initiate GMP actions and initiate engagement with 
working group candidates (Science Committee) in the first 30 days (as per 
Section 4.1). 

Quarterly (Planning) 

The Ecology Lead, with support from the Science Committee, will confirm 
genetic management objectives for the Pilot (as per Sections 4.1 to 4.4), which 
would also include a draft translocation strategy: genetic objectives should 
align with other technical management plans (i.e., Caribou Husbandry, 
Predator and Wildlife Management, Fence and Handling Facility).  

As required (Planning, 
Construction) 

Pending confirmation of objectives (as above), the Ecology Lead will initiate 
fecal sample collection and genetic profiling of extant local populations to 
establish baseline data, which may be used for subsequent long-term 
assessments of translocations. 

Year 3 (Operation) 
The fenced caribou subpopulation is established through capture of wild 
caribou from wild local populations in northeast Alberta. Sampling and analyses 
of genetic characteristics of founder caribou within the Pilot is completed.  

Annual (Operation) 

Sampling and genetic analyses are conducted on each cohort of captive-born 
caribou. Databases are updated and results (i.e., parentage and diversity 
metrics) are assessed annually and summarized in monitoring reports. 
Information reviewed with Science Committee to inform and update genetic 
management, caribou husbandry, and predator and wildlife management 
objectives and actions (Section 5). Review and confirm translocation plan and 
schedule for reared caribou. 

As required (Operation) 
Contribute to interim and full program reviews. Provide input into decision for 
continuance or de-commissioning of the Pilot.  

 

4.8 Resourcing 

The Pilot Director and Pilot Leads will identify internal and external resources required to successfully 
develop, implement, evaluate, maintain and continuously improve the GMP. 

Laboratory Services: 

• Biological samples should be sent to a wildlife DNA laboratory for genotype profiling. Genetic 
datasets will be returned to the Ecology Lead for analysis. 

4.9 Training and Certification 

Regular annual training of field personnel may be conducted, so that they are familiar with sampling 
methods and protocols, and working under remote conditions. Training of the Technical Lead and 
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designated employee(s) may be required to become proficient with computer software for maintaining 
studbooks and genetic databases, and share with consultants and/or researchers. 

5 EVALUATION AND CONTINUOUS IMPROVEMENT 

5.1 Evaluation 

The GMP should follow an adaptive management approach that incorporates changes, as necessary, to: 

• confirm and achieve genetic diversity objectives and meet performance measures (see examples 
below); 

• maintain the potential to increase founder size, and/or postpone removals, and/or employ a 
secondary capture, as required; and 

• balance trade-offs between genetic diversity and demographic objectives (see below). 

Annual performance reviews of the monitoring process, schedule, resources, and adaptive management 
process will be conducted by Pilot Director and Pilot Leads with support from External Technical Advisors 
(i.e., Science Committee). An important assessment will be whether potential factors affecting caribou 
within the Pilot (e.g., predation, mortality, female reproduction, low genetic diversity, inbreeding 
depression, translocation-associated mortality) have been diagnosed and managed. 

All modifications made in response to adaptive management processes and performance evaluations 
should be reported and recorded during annual reviews and interim reports. As part of the process 
evaluation for the monitoring phase of the GMP, objectives and desired outcomes for performance 
measures (see examples in Table 7) should be analyzed and evaluated on a regular cycle. 

For example, performance measures should be analyzed and monitored annually to confirm whether 
genetic diversity objectives are being met. These measures may include: 

• High genetic importance of founders and reared caribou that are retained within the fenced 
population. 

• Retention of genetic diversity within the fenced population should be maximized, including high 
heterozygosity and allelic diversity (range and number of alleles at each locus). Heterozygosity levels 
should always exceed 60%, which may be a threshold for concern about inbreeding depression. 

• Data on performance indicators, should be used to update PVA analyses and scenario analyses 
(Attachment A), which should help inform and update management strategies. 

As part of the 10-year operational review of the Pilot, an assessment should evaluate whether genetic 
diversity and demographic outcomes are being achieved in the fenced population, with expected 
performance in the following areas (based on initial assumptions outlined in Attachment A): 

• sex ratio of captive-born calves should be ~1 female: 1 male; 

• number of calves produced and surviving to 9 months should consistently be high (e.g., ~20 to 25 
annually); 
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• female reproductive rates should be high (e.g., 85% to 95%); 

• parentage should reveal a diverse male breeding success; 

• growth rate (before translocations) should be positive (e.g., λ ≈ 1.14); 

• genetic diversity (heterozygosity and allelic diversity) of captive-born caribou should not become 
significantly lower than that of the founders; 

• heterozygosity levels should always be maintained >60%; 

• allelic diversity should be high (similar to or greater than levels observed in the wild local populations); 
and 

• kinship within the fenced population should be minimized. 

With respect to recipient populations, examples of positive outcomes for demographic recovery and 
genetic diversity may include: 

• survival rates of translocated juveniles is equal to or greater than survival rates observed for wild 
adults; 

• increasing population growth rate (λ >1.0); 

• increased survival (calf and adult); 

• increased calf recruitment; and 

• reduced probability of extinction (based on updated population viability analyses). 
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Table 7 Process Evaluation for Genetic Diversity and Demographic Monitoring, with Examples of Performance Measures, Objectives 
and Desired Outcomes 

Performance Measures Measurement Objectives Desired Outcomes Process for Incorporating Change if 
Desired Outcome Not Met 

Reporting 
Cycle 

Demographic 
characteristics of fenced 
population 

Sex ratio of calves ~1.0 N/A (adjust breeding combinations) Annual 
# calves produced (to 9 months old) ~20-25 per year Postpone translocations Annual 
Female pregnancy rate >85% Postpone translocations; check and 

adjust nutrition and/or breeding 
combinations 

Annual 

Population growth rate (λ) ~1.14 Postpone translocations Annual 
Genetic diversity 
objectives of fenced 
population 

Genetic importance of founders and 
reared caribou 

Maximize Increase founders Annual 

Heterozygosity of founders and reared 
caribou 

Minimize rates of decline Increase founders 
revise PVA predictions 

Annual 

Allelic diversity of founders and reared 
caribou 

Maximize Increase founders Annual 

Parentage Maximize diversity Increase founders; change breeding 
males 

Annual 

Kinship of reared caribou Minimize Increase founders; change breeding 
males; revise PVA predictions 

Annual 

Reproductive value of founders and 
reared caribou 

 Secondary capture  

Demographic 
characteristics of recipient 
extant local populations 

Adult female survival Increase (compared to 
baseline) 

Revise PVA predictions 3 years 

Calf recruitment Increase (compared to 
baseline) 

Revise PVA predictions 3 years 

Population growth rate (λ) >1.0 Revise PVA predictions 3 years 
Mortality causes Reduce predation Revise PVA predictions 3 years 
Probability of extinction Minimize Revise PVA predictions 3 years 
Time to extinction Maximize Revise PVA predictions 3 years 

Genetic diversity 
objectives of recipient 
extant local populations 

Heterozygosity of local populations Minimize rates of decline; 
maintain >60% 

Revise PVA predictions 3 years 

Allelic diversity of local populations Minimize rates of decline Revise PVA predictions 3 years 
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5.2 Methods for Continuous Improvement 

From a genetic management perspective, methods for continuous improvement are highlighted in 
Table 8, and summarized below. 

• Genotype profiles of individuals within the fenced population will be assessed annually to ensure that 
genetic diversity (heterozygosity and allelic diversity) and parentage are on target with genetic 
diversity objectives. 

• Studbooks for the fenced population will be updated annually to check that reproduction and mortality 
are on target with demographic objectives. 

• If genetic diversity objectives are not being met, evaluate studbooks for root causes. Technical 
experts may use PVA to re-evaluate data, adjust predictions, and produce revised recommendations. 
The Pilot Management Team and the Science Committee should meet to review new 
recommendations and produce an amended implementation plan (supplement founders in the fenced 
population, postpone supplementations to wild recipient local populations, etc.). 

• Genotype profiles of fecal and blood samples collected from the wild local populations should be 
assessed every 3 years to ensure that genetic diversity (heterozygosity and allelic diversity) is 
consistent with genetic diversity objectives. 

• Monitoring reports will track data pertaining to the health and well-being of individual animals, 
including: 

 genetic diversity of founders and reared caribou; 

 genetic diversity of wild local populations; 

 demographic characteristics of local populations before and after translocations (based on 
collared females); 

 demographic characteristics of local populations every 3 years initially, and then every 10 years if 
longer-term strategies are employed; 

 caribou density within the fenced population; 

 mortality inspections; 

 translocation-associated mortality; 

 health conditions; 

 survival and recruitment rates; 

 predator densities within the fenced and wild local populations; 

 range condition inside the fence; and 

 integrity of the fence. 

• All methods employed for continuous improvement and modifications made in response to adaptive 
management processes will be reported and recorded during annual reviews and interim reports. 
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Table 8 Continuous Improvement Plan 

Methods for Identifying and 
Reviewing Non-conformances Process for Identifying Causes Implementation of Corrective Actions 

Review genotype profiles of 
founders and reared caribou 

Determine whether estimates of 
heterozygosity, allelic diversity, 
and parentage are on target 

Increase founders; postpone removals; 
revise PVA predictions 

Review of studbooks Determine whether reproduction 
and mortality are on target 

Increase founders; postpone removals; 
revise PVA predictions 

Mortality causes Mortality inspections Minimize threat from primary causes 
(e.g., predation) 

Health and disease Health assessment Minimize impacts from stress and disease 

Translocation-associated mortality Mortality inspections and review Modify translocation methods 

Demographic characteristics of 
wild and fenced populations prior 
to translocations (based on 
collared females) 

Determine whether mortality, 
reproductive rates, calf 
recruitment, and population 
growth are similar to PVA 
assumptions 

Revise PVA predictions 

Demographic characteristics of 
wild and fenced populations after 
translocations (based on collared 
females) 

Determine whether mortality, 
reproductive rates, calf 
recruitment, and population 
growth are improving, and 
whether they are improving at the 
same rate as PVA predictions 

Revise PVA predictions; consider causes; 
consider plan adaptations 

Review genotype profiles of wild 
caribou (may be lower priority, and 
dependant on genetic objectives 
for extent recipient populations) 

Determine whether 
heterozygosity and allelic 
diversity are on target 

Increase number of caribou released; 
consider extending or upscaling Pilot 

 

6 RECORDS 

The following records should be maintained in relation to the GMP: 

Document Title Description Frequency  

Sample repository 
database 

Specimen ID, ear tag or collar ID, local population, GPS location, 
sex, sample type (blood or fecal), date of translocation (if 
applicable), collection date, sample condition upon collection, 
contact personnel for collection, sample condition upon analysis by 
wildlife DNA laboratory, contact personnel for DNA analysis, storage 
location, status of DNA analysis, ID of sire, ID of dam, individual 
heterozygosity, inbreeding coefficient, genetic importance value, 
reproductive value. Preferably in FileMaker format, but Excel or 
Access would be acceptable. 

Updated annually 
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Document Title Description Frequency  

Genotype 
database of 
founders and 
reared caribou* 

A database that includes fields for: specimen ID, founder or captive-
born, date of arrival or birth, date of exit or death, ID of sire, ID of 
dam, sex, age at time of sampling, genotypes at 21 microsatellite 
loci, individual heterozygosity, inbreeding coefficient, genetic 
importance value, and reproductive value. Preferably in FileMaker 
format, but Excel or Access would be acceptable. 

Updated annually 

Genetic diversity 
monitoring 
database 

This could be incorporated with other genetic databased. 
Worksheets will include calculations for allele frequencies, 
heterozygosity, allelic diversity, inbreeding coefficient, genetic 
importance value, reproductive value, parentage and sibship 
estimates. Preferably in Excel. 

Updated annually 

Studbook 
database 

Database of demographic rates for males and females, including 
individual ID (to match specimen ID), sex, age structure of 
population, pedigree information, reproductive rates, reproductive 
value of males, and general health of individual. Preferably in 
industry standard software (ZIMS, or SPARKS with PMx). Excel or 
Access would be acceptable.  

Updated regularly with 
annual reviews 

Genetic database 
of free-ranging wild 
local populations 

Fields should include: specimen ID, ear tag or collar ID, wild or 
translocated, date of translocation (if applicable), sex, sample type 
(blood or fecal), sample condition upon collection, sample condition 
upon analysis by wildlife DNA laboratory, GPS location, genotypes 
at 21 microsatellite loci. Preferably in FileMaker format, but Excel or 
Access would be acceptable. 

Updated every 3 years 
(lower priority) 

* Computer software for maintaining studbooks and genetic databases for ex-situ breeding programs and supporting conservation 
research (e.g., ZIMS, or SPARKS with PMx). 

Zoological Information Management System (ZIMS) database reference: 

Sponsoring Institution of data access. Zoological Information Management System- Species360, Version 1.7 Updated: 27 Jan. 2014. 
Accessed: 5 Mar. 2014. https://www.species360.org 
http://training.species360.org/zims/intro/default.aspx 

Single Population Analysis & Records Keeping System (SPARKS) software 
http://www.vortex10.org/sparks16.html?ck=random(3213) 
http://training.species360.org/Documents/SPARKSHelp/SPARKS%20downloads.pdf 

PMx (Lacy, R. C., J. D. Ballou, and J. P. Pollak. 2012. PMx: software package for demographic and genetic analysis and management of 
pedigreed populations. Methods in Ecology and Evolution 3:433-437) 
http://www.vortex10.org/PMx.aspx 
http://training.isis.org/CommunityLibrary/pm2000%20manual.pdf 

https://www.species360.org/
http://training.species360.org/zims/intro/default.aspx
http://www.vortex10.org/sparks16.html?ck=random(3213)
http://training.species360.org/Documents/SPARKSHelp/SPARKS%20downloads.pdf
http://www.vortex10.org/PMx.aspx
http://training.isis.org/CommunityLibrary/pm2000%20manual.pdf
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7 GLOSSARY 

For the purposes of this document, the following definitions apply: 
Accountability The obligation of an individual or organization to justify its actions or decisions, 

accept responsibility for them, and to disclose the results in a transparent 
manner. 

Allelic diversity The mean number of alleles per locus in a population, averaged across all loci 
examined. This measure reflects a population's long-term ability to adapt. The 
more alleles that are present in a population, the greater the probability that the 
population will adapt to unexpected environmental changes. 

Annual rate of change 
(λ, lambda) 

The finite rate of increase of the population per year; determined from the 
population size in year t divided by the population size in year t-1. λ ranges 
from 0 to 1. 

Continual improvement  Recurring activity or process to enhance performance.  

Contractor Company or individual engaged by [PROPONENT] to provide services under a 
consulting or other contractual arrangement; includes a subcontractor. 

ex situ (management 
for species 
conservation) 

The conservation of the components of the biological diversity outside of their 
natural habitats (IUCN, https://www.iucn.org/downloads/en_iucn__glossary 
_definitions.pdf). “Ex-situ” is defined as conditions under which individuals are 
spatially restricted with respect to their natural spatial patterns or those of their 
progeny, are removed from many of their natural ecological processes, and are 
managed on some level by humans (IUCN 2014). 

Founder Founders are animals that belonged to the “source population;” these are the 
animals that were caught from the wild.  

Genetic diversity The two most important measures of genetic diversity - also termed gene 
diversity (GD) - are allelic diversity and heterozygosity. Heterozygosity of a 
population refers to the proportion of animals that are expected to have two 
different alleles at a particular locus.  

Genetic health Represents the ability of a wild population to adapt to present or future 
environmental conditions, and depends the maintenance of genetic diversity 
within it. Genetic health provides the genetic capacity to survive and respond 
to environmental changes within populations, among populations, and across 
the range (Redford et al. 2011). In the context of this management plan, 
genetic health implies a wide range of allelic diversity and levels of 
heterozygosity that are not at risk of inbreeding depression.  

Hard release An immediate release of animals at a location.  

https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf
https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf
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Heterozygosity The percentage of individuals within a population that possess two different 
alleles at a given locus. When multiple loci are examined, the percentage is 
averaged across all loci. Heterozygosity ranges from 0% to 100%. 
Heterozygosity levels reflect the potential for immediate adaptation of a 
population. The heterozygosity of a population is proportional to the level of 
inbreeding that has occurred. Individuals with high heterozygosity levels have 
a lower risk of extinction, as an individual heterozygous for a particular locus 
will be better able to avoid the effects of recessive deleterious alleles. 

in situ (management for 
species conservation) 

The conservation of the ecosystems and natural habitats and maintenance and 
recovery of viable populations of species in their natural environments and, in 
the case of tame and cultivated species, in the environments where they have 
developed their specific characteristics (IUCN, https://www.iucn.org/ 
downloads/en_iucn__glossary_definitions.pdf). Defined by the Convention on 
Biological Diversity (CBD 1992, Article 8) with reference to the protection of 
species in their natural surroundings, derives primarily from scientific 
considerations concerning the conservation benefits that accrue from the 
protection of integrated habitats and ecosystems. “In situ” literally means “in 
place” and commonly refers to conservation methods where animals remain in 
their natural habitat. 

Inbreeding depression Reduced fitness of offspring that are produced by mating between genetically 
related individuals. The reduced fitness can manifest in a variety of ways, 
influencing survival and/or reproduction of any individual within the population 
(e.g., disease-resistance, stress-resistance, metabolic efficiency, growth rate, 
fertility, fecundity, number of progeny, mate acquisition). 

Kinship The degree of relatedness between individuals. When multiple individuals are 
considered, the degree of relatedness is averaged across all individuals. 
Kinship ranges from 0 to 1.0 and is related to the heterozygosity of the 
population, according to: 

𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾ℎ𝐾𝐾𝑖𝑖 =  1 – �
𝑂𝑂𝑏𝑏𝐾𝐾𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝐻𝐻𝑏𝑏𝐻𝐻 𝑜𝑜𝑜𝑜 𝐻𝐻ℎ𝑏𝑏 𝑖𝑖𝑜𝑜𝑖𝑖𝑝𝑝𝑝𝑝𝑝𝑝𝐻𝐻𝐾𝐾𝑜𝑜𝐾𝐾

𝐸𝐸𝐸𝐸𝑖𝑖𝑏𝑏𝐸𝐸𝐻𝐻𝑏𝑏𝑏𝑏 𝐻𝐻𝑏𝑏𝐻𝐻 𝑝𝑝𝐾𝐾𝑏𝑏𝑏𝑏𝑏𝑏 𝐻𝐻𝐻𝐻𝐸𝐸
� 

Mandatory requirement Regulatory requirement established by government legislation, regulation, 
codes, policy and guidelines including the terms of all operating permits and 
approvals. 

Monitoring Determining the status of a system, a process or an activity.  

Objective A result to be achieved.  

Outbreeding depression Occurs when offspring resulting from crosses between genetically distant 
individuals (outcrossing) show lower fitness in the environment than either of 
their parents. 

https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf
https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf
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Population viability 
analysis 

PVA is a concept and tool that has been used by conservation biologists to 
create theory, analyze data, project population trends and make policy and 
management decisions. PVAs often result in computer-based risk 
assessments of population health and extinction risk, based on species 
characteristics and environmental variability.  

Procedure Specified way to carry out an activity or process.  

Reinforcement A conservation translocation that is the intentional movement and release of 
animals into an existing population of conspecifics within indigenous range 
(IUCN 2013). 

Responsibilities Assigned duties for which a person(s) will be held accountable. 

Soft release A delayed release, where animals are temporarily held captive at the release 
site for a period of time so they can adjust to new conditions gradually before 
release. A common goal for soft release is to allow animals to recover from 
stress of capture, handling and transport, while being protected from 
predators. Food, water, and shelter are often provided as supportive 
measures during an acclimatization period (de Milliano et al. 2016). 

8 SUPPORTING DOCUMENTS 

Caribou Husbandry Management Planning Guide 

Monitoring and Research Planning Guide 
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1 BACKGROUND 

1.1 Context 

This report is based on population viability assessment approaches with an emphasis on developing an 
initial framework for genetic conservation and management strategies for boreal caribou in northeast 
Alberta. The context for this assessment was to develop and evaluate scenarios to support advancement 
of the Caribou Recovery Pilot project (the Pilot), which is a potential management approach that would 
establish a small breeding population of caribou in a large fenced predator exclosure to provide juveniles 
to reinforce extant local populations. Implemented in conjunction with other conservation actions, the 
goals of the Pilot would be to contribute to recovery of boreal caribou subpopulations in northeast Alberta 
by increasing population size, enhancing population viability, and by minimizing the loss of genetic 
diversity over time. 

We developed a project-specific approach to manage and monitor genetic diversity of caribou and 
offspring within a predator fence project. The project would involve an initial capture and translocation of 
caribou from wild subpopulations in northeast Alberta into a fenced predator exclosure. Breeding within 
the caribou fence would occur, and cohorts of caribou would be translocated back into designated 
declining wild subpopulations. The general premise of this report is illustrated on Figure 1. In the 
assessment, we defined the composition of each batch of translocated caribou, with the goal of achieving 
an optimal strategy for minimizing the loss of genetic diversity within those wild subpopulations of boreal 
caribou in northeast Alberta. The strategies developed here will necessarily need to be considered 
against other project considerations and objectives, and should be re-evaluated once the provincial range 
plan for caribou recovery in the northeast is available. The management recommendations proposed 
within this report should be considered a first iteration based on available information, and involve a broad 
consideration of the population structure of boreal caribou, in a manner similar to that reported for 
previous studies of wood bison (Wilson et al. 2004; McFarlane et al. 2006). 

1.2 Objectives 

Our goal for this population viability analysis (PVA) was to develop a preliminary genetic conservation and 
translocation management strategy for the Pilot that reflected current science, accepted practice of 
conservation translocations (Ewen 2012; IUCN 2013), and plausible demographic and genetic 
assumptions for boreal caribou. This report outlines our proposed genetic strategy and we provide the 
rationale for a number of genetic management approaches, including: 

• genetic management strategies and objectives for boreal caribou subpopulations in northeast Alberta; 

• recommended source subpopulation(s) from which to capture founder animals to be maintained in the 
predator fence; 

• the optimal number of adult females and males to establish a founder population; 

• strategies to maintain genetic diversity within the fenced subpopulation, including: 

 expected number of calves to be born; 

 ratio of adult males to adult females; 
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 number of individuals to be translocated outside of the predator fence; 

• recommended methodologies for quantifying individual genotypes of founders, and diversity and 
parentage of reared caribou; and 

• the genetic management bases and objectives, recommended approaches and subsequent effects of 
translocations and augmentations to recipient subpopulations, including: 

 monitoring genetic diversity; 

 monitoring parentage; 

 monitoring genetic characteristics of offspring; 

 evaluating genetic characteristics of recipient subpopulations prior to translocation; and 

 evaluating genetic characteristics of recipient subpopulations after translocation. 

A key caveat underlying this assessment, is that the analysis was focussed on an optimal scenario for 
managing genetic diversity in the northeast Alberta caribou metapopulation. This assessment has not 
been informed by provincial caribou range plans because they are currently under development; 
integrating range plan objectives for recovery of caribou in northeast Alberta would be a logical next step 
for advancing the PVA methodological approach and to further inform Pilot management objectives and 
strategies. 

2 METHODS 

We designed PVA models using Vortex 10.1 (Lacy and Pollak 2015) for predicting genetic and 
demographic changes in five wild subpopulations of boreal caribou in northeast Alberta. Scenarios were 
run for 50 years and for 1,000 iterations. We monitored population size, stochastic growth rates, and the 
proportion of current heterozygosity retained over a 50-year period. These stochastic, individual-based 
population models were used to evaluate various management scenarios involving initial captures and 
translocation of caribou and the generation of a predator fence subpopulation to be used as a source for 
translocation to declining populations. The five wild subpopulations that form the focus of this project are: 

• Red Earth (RE); 

• West Side Athabasca River (WSAR); 

• East Side Athabasca River (ESAR); 

• Cold Lake (CL); and 

• Richardson (RICH). 

Our PVA analyses involved a nested approach. First, we identified source subpopulations for 
establishment of the fenced subpopulation. Then, as we modelled parameters of those subpopulations, 
we tested the sensitivity of our model to a range of demographic and genetic factors. Finally, we modelled 
various management scenarios and report their influence on the retention of genetic diversity. 
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2.1 Identification of Source Subpopulations for Establishing the Fenced 
Subpopulation 

There are 13 subpopulations of boreal ecotype caribou in Alberta (Alberta Woodland Caribou Recovery 
Team 2005). Following the general principles recommended by IUCN (2013), not every subpopulation 
can be a candidate as a source population for this project. We based our selection on four points of 
consideration. 

• Founders for the fenced subpopulation should be derived from same Designatable Unit 
(i.e.,Designatable Unit DU6, boreal caribou; COSEWIC 2011), if not the same wild subpopulations of 
boreal caribou that we are aiming to restore. This would ensure that the fenced and wild caribou will 
have comparable morphology, physiology and behaviour, as deemed essential by IUCN guidelines 
(IUCN 2013). Translocation risk increases when there is a genetic difference between source 
subpopulations and the diversity represented in the captive subpopulation or subpopulations to be 
augmented (IUCN 2013). 

• The source populations must have sufficient demographic and genetic health to support removals. 
This should include a wide range of allelic diversity and levels of heterozygosity that are not at risk of 
inbreeding depression (refer to the glossary in Appendix I for definitions). 

• Once established, the fenced subpopulation should represent the genetic diversity of the wild 
subpopulations and should not be at risk of outbreeding depression due to the mixing of caribou from 
multiple source subpopulations. 

• The fenced subpopulation must be sufficiently genetically diverse to support subsequent removals 
while also supporting the genetic diversity of the wild subpopulations without introducing risk of 
inbreeding depression. 

McLoughlin et al. (2004) found evidence of genetic substructure among the Alberta boreal caribou, with 
the Peace River serving as a barrier to gene flow and leading to genetic differentiation among 
subpopulations on opposite sides of the river. Their work revealed that the boreal ecotype subpopulations 
in Alberta occur within two discrete metapopulations, and that some level of interchange occurs within 
each metapopulation (McLoughlin et al. 2004). Therefore, addressing Consideration #3 above, founders 
for establishing the fenced subpopulation should be derived from a set of subpopulations that occur within 
the same metapopulation; that is, from the boreal caribou metapopulation within northeast Alberta, south 
of the Peace River (McLoughlin et al. 2004). Due to their genetic similarity to one another and similar 
habitat to that of the proposed fenced subpopulation, we limited our range of potential source 
subpopulations to five wild boreal caribou subpopulations (Figure 2): 

• RE; 

• WSAR; 

• ESAR; 

• CL; and 

• RICH. 

McLoughlin et al. (2004) also found that the boreal caribou in northeast Alberta showed no fitness-related 
indications of low genetic diversity. Therefore, all five of these subpopulations could be considered as 
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putative sources. Furthermore, we do not expect there to be genetic incompatibilities within the fenced 
subpopulation if all of these five wild subpopulations are used as sources, because the founders would be 
derived from a mix of populations that are not widely separated (genetically, geographically, or 
ecologically). 

Our recommendations for the source subpopulations reflect a conservation strategy of combining a mix of 
founders from multiple subpopulations. These recommendations follow the IUCN guidelines for 
conservation translocations of supplementing subpopulations with similar genetic stock and minimizing 
the risk of outbreeding depression (IUCN 2013). This approach will also be more demographically 
compatible for the initial establishment of the fenced subpopulation, by not imposing a large removal on 
any single wild population. 

To identify which of the five potential source populations should be used to stock the Pilot, we evaluated 
each for its capacity to sustain removals by monitoring mean stochastic growth rate and the retention of 
genetic diversity. Whenever model parameters varied during our analyses, we re-assessed the potential 
for each subpopulation to serve as a source. We also monitored the genetic diversity of the fenced 
subpopulation over 50 years to ensure that it remains sufficiently genetically diverse. 

The Pilot is being considered in response to continued declines in extant subpopulations, and anticipated 
ongoing changes in environmental conditions. With that in mind, the fenced subpopulation could possibly 
serve as a source of individuals for future translocations into wild boreal caribou subpopulations for 
survival under novel conditions. As caribou are highly genetically diverse in comparison to many other 
ungulate species (Zittlau 2004; McLoughlin et al. 2004), the focus can be on retaining current diversity 
and increasing population growth rates. In other words, salvaging genetic diversity (Wilson et al. 2004; 
McFarlane et al. 2006) need not be a primary concern for this project. 

If additional captive breeding projects for boreal caribou were to be implemented on a provincial scale, 
and if each is established by different subpopulations (but following genetic similarities, as appropriate for 
balancing translocation risks, as recommended in IUCN guidelines), genetic diversity of boreal caribou 
should be retained. 

2.2 Demographic Parameters of the Model 

Details of initial assumptions and tested values for all demographic parameters of our model are outlined 
in Appendix II. 

2.2.1 Reproduction 

Initial assumptions about reproductive rates and parameters are indicated in Table 1. We assume the 
reproductive system within the five subpopulations is similar to that described by Banfield (1974) and 
subsequently supported by others (Rettie and Messier 1998; Thomas and Gray 2002; Adams and Dale 
1998; Wittmer et al. 2010) with bulls being polygynous and females producing their first calf at 3 years 
(with a single calf per year). Males are assumed to be reproductive beginning at an age of 4 years. We 
calculated that 9.21% of males are expected to be in each annual breeding pool, based on Banfield’s 
(1974) estimate that each successful sire has an average of 12 mates. We applied a maximum age of 
reproduction of 12 years for both females and males, following Thomas and Kiliaan (1998), who studied 
barren-ground caribou. We used a sex ratio at birth of 53%, following Stuart-Smith et al. (1997), who 
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examined subpopulations of boreal caribou in northeast Alberta. As survival is largely driven by predation 
and many of these subpopulations are considered far below the food carrying capacity of the range, we 
assume that breeding is not density dependent. 

In our baseline scenario, which we consider to represent current conditions with no management, we 
applied a female reproductive rate of 90%, based on ESRD and ACA (2010), who report that >80% of 
females are observed with newborn calves. Similar estimates have been reported by Stuart-Smith et al. 
(1997) (86% annual female reproduction) and McLoughlin et al. (2003) (90% to 100% annual female 
reproduction), who specifically examined boreal caribou in northeast Alberta. To assess the sensitivity of 
our model to female reproductive rates, we explored the effect of female reproduction ranging between 
70% and 100%. 

2.2.2 Mortality 

Calf survival estimates in the literature are consistently low (<10% to 50%, from Thomas and Gray 2002; 
ESRD and ACA 2010), whereas survival of adults >2 years of age, is considerably higher (>80%; 
McLoughlin et al. 2003). Actual estimates vary slightly among studies (Thomas and Gray 2002; Dzus 
2001; McLoughlin et al. 2003; ESRD and ACA 2010). For our model, we derived population-specific 
mortality rates from the most recent published estimates for boreal caribou in northeast Alberta (ESRD 
and ACA 2010). ESRD and ACA reported mean survival data for female calves of all five subpopulations 
in our model, and for adult females in RE, WSAR, ESAR, and CL. Adult mortality rates in RICH were 
estimated as the mean of adult mortality rates in other subpopulations. Refer to Table 2 for our initial 
estimates of calf and adult mortality rates. In the fenced subpopulation, predation is not expected to have 
a major influence on mortality. Among boreal caribou, predation accounts for approximately half of 
mortality (ESRD and ACA 2010). Therefore, for the fenced subpopulation, we assumed average annual 
calf mortality to be 20% and adult mortality to be 8% (Table 2). 

Reports of juvenile mortality are highly variable across studies (Gaillard et al. 1998). In his analysis of the 
relationship between adult and juvenile survival and population growth rate, Dzus (2001) assumed a 
juvenile mortality rate of 25%. We applied the same juvenile mortality in our model because this reflects 
the findings from ESRD and ACA (2010) and Thomas and Gray (2002), which indicate that juvenile 
mortality is similar to adult mortality after the first year of life. Furthermore, during our model development, 
we found that this juvenile mortality rate produced realistic age-class distributions and λ values, similar to 
those reported in published literature (ESRD and ACA 2010). Refer to Appendix II for the initial age 
distribution of our modelled subpopulations. Within the fenced subpopulation, we assumed juvenile 
mortality to be half of the mortality rates of other populations (due to limited predation within the fenced 
population) and with a larger standard deviation (Table 2). 

We consider male mortality to be the same as females. We used the range of years over which data were 
obtained to estimate the variation across years due to environmental fluctuations (see below, Variation in 
demographic rates). 

After establishing assumptions for our baseline model, we explored the effect of age- and sex-specific 
rates on genetic diversity and population growth rate. For the wild subpopulations, we tested mortality 
rates of calves, juveniles, and adult females and males, with values ranging from 70% to 95% for calf 
mortality, 0% to 70% for juvenile mortalitiy, and 0%–30% for adult mortality. To explore how much 
mortality the fenced subpopulation can sustain without losing excessive genetic diversity or significantly 
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decreasing the mean stochastic growth rate, we tested mortality rates ranging from 5% to 95% for all age 
and sex classes within the fence. 

2.2.3 Variation in Demographic Rates 

To model inherent variation in demographic rates, both demographic stochasticity and environmental 
variability were incorporated into our model. Demographic stochasticity is the random variation associated 
with sampling an individual around a population mean, and Vortex incorporates this by applying a random 
number generator specified by binomial distributions to determine an individual’s sex, reproductive 
success, and survival (Lacy et al. 2015). Environmental variability is a measure of the annual 
demographic changes due to random environmental fluctuations across years. 

We estimated environmental variability both for reproduction and mortality. For mortality rates, we 
incorporated environmental variation into our model by calculating standard deviations from a normal 
distribution sampled across the range of years over which the data were obtained (as reported in ESRD 
and ACA 2010). For reproductive rates, for which sampling data were not available, we used the Vortex 
default of 10% (Lacy and Pollak 2015). Furthermore, we assumed that variation in reproduction and 
survival among subpopulations is also only half correlated with random environmental variation (R2 = 0.5). 
This is because, although we can assume that years which are good for reproduction due to suitable 
environmental conditions would also good years for survival, the primary cause of mortality in these five 
subpopulations is predation. Therefore, there may be years with high probabilities of reproduction, and 
low probabilities of survival due to factors beyond random environmental variation. We also assume that 
reproduction and survival among the five subpopulations are only half correlated with each other. 

2.2.4 Initial Population Size and Carrying Capacity 

The initial population size of each subpopulation was based on the federal Recovery Strategy for the 
Woodland Caribou (Rangifer tarandus caribou), Boreal Population, in Canada (Environment Canada 
2012). When a range of estimates was reported, we used the midpoint. We assumed that each herd was 
at a stable age distribution. 

We estimated carrying capacity, K, by applying an optimal density of 0.07 caribou / km2 to each 
subpopulation’s total range size (km2), as reported in the federal Recovery Strategy (Environment 
Canada 2012). Weclaw and Hudson (2004) found that woodland caribou densities range from 0.03 to 
0.07 caribou/km2 when predators are present. We; therefore, applied those densities to each 
subpopulation’s total range size (km2), as reported in the federal Recovery Strategy (Environment 
Canada 2012), to describe upper and lower limits of carrying capacity. Within the fenced subpopulation, 
density is assumed to reach one caribou/km2, as predators would not be as abundant (S. Boutin, pers. 
comm). 

Although the fenced subpopulation is intended to have a maximum size of 20–50 breeding caribou (with a 
goal toward as few as possible while also meeting conservation objectives), for our model we set a higher 
threshold for carrying capacity (K = 100) in our fenced subpopulation models because Vortex truncates 
populations via probabilistic culling (Lacy et al. 2015). That is, Vortex applies an equal risk of removal 
across all age and sex classes, which is not a realistic management approach for our fenced population 
for two reasons. First, the 20–50 caribou maximum is a management threshold, not a habitat threshold. 
Therefore, surplus individuals will not be automatically culled (i.e., translocated); instead, we would 
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recommend that appropriate age and sex classes be translocated to wild subpopulations to support 
demographic growth. Second, translocation of surplus fenced individuals outside of the fence will involve 
moving juveniles (or calves). 

We assessed the validity of our model by comparing estimates of annual rate of change (λ) to those 
reported in published literature, based on the same demographic values. 

2.3 Genetic Parameters 

Details of initial assumptions and tested values for all genetic parameters of our model are outlined in 
Appendix II. 

From a genetic management perspective on captive-rearing (and for small populations), a primary 
concern in a wildlife conservation program is inbreeding depression. Inbreeding depression is the 
reduction in an offspring’s fitness when it has been produced from genetically-related parents. 
The severity of inbreeding depression is dependent upon the genetic load of deleterious alleles, which 
has the potential to increase as individual heterozygosity decreases. Refer to Appendix I for definitions. 

In Vortex models, inbreeding depression is applied as a combined effect on first-year survival, rather than 
as separate effects on all fitness components, as would be seen in wild populations (Lacy et al. 2015). 
Although simplified, this approach is sufficient because the ultimate impact on the population is similar. 

We did not anticipate outbreeding depression to be a concern among these boreal caribou because 
genetic and adaptive similarity between populations is high, as they belong to the same Designatable Unit 
and are phylogenetically similar (Section 2.1). 

2.3.1 Impact of Inbreeding Depression 

The genetic load of deleterious alleles is described in terms of lethal equivalents (Appendix I). The 
number of lethal equivalents in a mammalian genome is difficult to determine for a specific population, but 
has been estimated for several species. Vortex recommends the use of 6.29 lethal equivalents, based on 
data from Drosophila in O’Grady et al. (2006). In previous versions, Vortex recommended 3.14 lethal 
equivalents, but that value is now understood to be an underestimate for most wild populations. Studies 
of other cervids report 4.35 lethal equivalents for a population of Red Deer calves (Walling et al. 2011) 
and 6.29 for a captive population of Oryx (Ochoa et al. 2016). We assume that 6.29 lethal equivalents is 
an upper threshold value for wild caribou populations, and that it may be a reasonable estimate for a 
long-term captive caribou population. 

In our baseline model, we defined the impact of inbreeding on first-year survival as 6.29 lethal 
equivalents, with 50% of them due to recessive lethal alleles, as recommended by Lacy et al. (2015). We 
then tested the sensitivity of our model to greater and lesser impacts from inbreeding depression, with 
lethal equivalents ranging from 0–12.58 (Table 3). At very small population sizes, effective purging of 
recessive alleles is likely to occur due to natural selection. However, non-recessive and recessive sub-
lethal alleles will not be purged and will still elicit their effect. 
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2.3.2 Risk of Inbreeding Depression 

Because inbreeding depression arises in offspring produced by matings of genetically-related individuals, 
risk of inbreeding depression in a population can be correlated with kinship (Appendix I). Kinship refers to 
the degree of relatedness among individuals within a population and can be estimated from 
heterozygosity measures. We consider the risk of inbreeding depression to be of major concern as 
kinship approaches 0.25, which equates to a heterozygosity of ≤60% for these boreal caribou 
subpopulations. 

In an ideal wild caribou population in Hardy-Weinberg equilibrium (HWE) (Appendix I), we would not 
anticipate individuals to be related. However, as these boreal caribou subpopulations have experienced 
recent large declines in population size, we could assume that some degree of relatedness occurs within 
each subpopulation. We estimated the level of initial kinship as 

Initial kinship = 1 – HetPOP / HetHWE, where: 

• HetPOP is the estimated heterozygosity within the subpopulation, measured by McLoughlin et al. 
(2004) as ranging from 74–79%; and 

• HetHWE is the estimated heterozygosity for a large caribou population in HWE. 

HetHWE serves as a baseline and, as a conservative estimate, we assumed HetHWE = 80%, based on 
measures from large caribou populations that are in HWE and have not experienced declines (McFarlane 
et al. 2016). As Vortex applies the same value of initial kinship across all populations, we used kinship = 
0.075 for all wild subpopulations—this was as a conservative estimate, based on the lowest reported 
heterozygosity of 74% in RE and RICH by McLoughlin et al. (2004). Initial kinship within the fenced 
subpopulation was assumed to be zero, as no individuals belong to the fenced population prior to the first 
set of initial captures). We then tested the sensitivity of our model to greater and lesser relatedness 
among individuals within a subpopulation, with initial kinship ranging from 0 to 0.20, at intervals of 0.04 
(Table 3; Appendix II). 

For assessing severity of genetic diversity loss, we set a threshold of genetic concern when the 
proportion of existing heterozygosity reaches 80%. This is because, as kinship values approach 0.25, 
heterozygosity will have declined to ~60%, which is 0.81 of the current level of heterozygosity (74%). 

2.4 Management Parameters (Initial Captures and Supplementations) 

Details of initial assumptions and tested values for all management parameters of our model are outlined 
in Appendix II. 

We modelled management of the caribou fence project in a two-step process. First, we modelled the 
effects of initial captures from wild subpopulations for sourcing a fenced subpopulation. Next, we 
modelled the subsequent translocation of caribou to outside of the fenced subpopulation for 
supplementing the surrounding wild subpopulations. For each initial capture, caribou were translocated 
from one or more of the wild subpopulations into a fenced subpopulation. We assumed a 94% survival 
rate during initial captures and translocations, based on Compton et al. (1995), who reported a 5-year 
mean of 75%, with a range of 65% to 94% for southern mountain caribou. As the caribou in this project 
are being captured and used to found (establish) a fenced subpopulation, where there is likely no 



 

 9 

predation by wolves or bears, and because translocation methods have improved during the past couple 
of decades, we assumed that survival in our fenced population would fit within the high end of the survival 
range reported by Compton et al. (1995). 

As a first step, we determined which of the five wild subpopulations could best sustain removals to source 
the fenced subpopulation. We then determined the optimal number, age and sex classes of caribou to be 
initially captured for the fenced subpopulation, as well as the frequency of those translocations, in order to 
conserve genetic diversity in the wild subpopulations. We tested a variety of initial capture sizes, source 
subpopulations, sex- and age-ratios, and frequencies (Table 4; Appendix II) to determine which factors 
would permit the following criteria: 

• The establishment of a population size within the fenced subpopulation that could: 

 support the removal of enough individuals for supplementing wild subpopulations as needed, 
while also; and 

 retaining heterozygosity levels ≥0.8 (see explanation above) for the duration of the management 
scheme (i.e., beyond the initial 10-year Pilot project). 

• The sustainability of each wild subpopulation by: 

 not negatively influencing mean stochastic growth rate; and 

 retaining heterozygosity levels within each subpopulation ≥0.8 of current levels for at least 
20 years. 

Next, following the establishment of a fenced subpopulation, we then modelled supplementation 
scenarios with a variety of caribou numbers, age and sex classes, and frequencies (Table 5; Appendix II). 
The scenarios that resulted in the slowest rate of decline in heterozygosity and retained the greatest 
number of individuals after 20 years were deemed to be optimal. 

3 RESULTS AND DISCUSSION 

3.1 Validity of Model 

When our baseline model is run using survival rates from ESRD and ACA (2010), our estimated lambda 
falls within the range of their lambda estimates for the past 5 years (2004 to 2009). Therefore, we 
deemed the model to be valid and capable of predicting outcomes from management scenarios. 

3.2 Summary of Baseline Scenario (i.e., With No Management) 

The baseline scenario that we established reflects our understanding of current conditions within the wild 
subpopulations. All population growth rates based on the 2010 survival data (ESRD and ACA 2010) are 
lower than the rates estimated from the 2003 date (McLoughlin et al. 2003), suggesting that 
the conditions influencing the demography of these populations have worsened during that time. The 
exponential growth rate (r; Appendix I) is negative and the generational rate of change (R0, Appendix I) is 
less than 1.0 for all wild subpopulations, indicating that these are declining populations. Variance around 
these estimates is high, as indicated by the large standard deviation for stochastic growth rate and the 
high variability among the annual lambda estimates reported by ESRD and ACA (2010). Table 6 shows 
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growth rates for each of the wild subpopulations in our study. The time to extinction for northeast Alberta 
boreal subpopulations will be within two to four generations (15 to 26 years based on caribou generation 
length; Appendix I) under these baseline conditions (data not shown). 

Under these baseline conditions, genetic diversity will decrease to levels of concern (i.e., below 60% 
heterozygosity or below 0.8 of current levels) within two to four generations (12 to 28 years). From this, 
we conclude that if some form of assisted conservation or recovery project does not occur, inbreeding will 
become an important risk within 12 to 28 years. 

3.3 Genetic Factors 

Our sensitivity analysis shows that population growth and retention of genetic diversity are each 
influenced to different degrees by the number of lethal equivalents in the genome (Appendix III, Figure 1). 
The rate of loss in genetic diversity is more sensitive to the number of lethal equivalents in the genome 
than stochastic population growth, and this is especially true for smaller subpopulations that would be at 
risk for genetic drift (Appendix III, Figure 1c). This effect can only be observed when optimal management 
is applied because otherwise the subpopulations become extirpated too rapidly and the effect due to 
lethal equivalents is negligible. 

The decline in genetic diversity in response to an increase in the number of genomic lethal equivalents is 
not surprising as lethal equivalents reflect the impact of inbreeding depression on the population’s gene 
pool. As the number of lethal equivalents increases, the genetic load increases, and the resilience of a 
small and declining population to cope with stochasticity is reduced. To manage the genetic load in a wild 
population, inbreeding depression must be avoided by limiting population declines, ensuring a balanced 
sex ratio, and preventing supplementation by closely related individuals. In comparison, initial kinship has 
minimal impact on population growth or retention of genetic diversity. (Appendix III, Figure 2). 

Note that even if lethal equivalents or initial kinship are reduced to zero, the mean stochastic growth rate 
remains negative for all the wild subpopulations (Appendix III, Figures 1a, 1b, 2a, 2b). Furthermore, 
management for these genetic factors on their own, would be insufficient for retaining genetic diversity in 
the wild subpopulations. In other words, some form of management to stimulate demographic growth 
and recovery will be necessary for these wild subpopulations to retain genetic diversity over time. 

3.4 Demographic Factors 

3.4.1 Reproduction 

Our sensitivity analysis showed that female reproductive rates may have a considerable impact on the 
retention of genetic diversity (Appendix III, Figure 3). 

Although an increase in the percentage of females producing offspring may improve the growth rate and 
retention of genetic diversity of wild subpopulations, it is insufficient for establishing a positive growth rate 
or exceeding the 0.8 threshold for genetic diversity, even if management recommendations are applied 
(Appendix III, Figure 3b and 3c). The effect of female reproductive rates is greatest among the smaller 
subpopulations (ESAR, CL, and RICH). 
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3.4.2 Mortality 

Our sensitivity analysis shows that under current conditions (i.e., our “baseline”), the effects of mortality 
rates in different age and sex class do not differ greatly within a subpopulation (Appendix III, Figures 4a, 
5a, and 6a). The most important mortality rates are those of calves and adult females (Appendix III, 
Figures 4a, 6a, 6b, and 6d). If management is not applied, calf and juvenile mortality in the wild 
subpopulations have a significant effect on population growth rate (Appendix III, Figure 4a and 5a). If 
optimal management conditions are applied, some of the effects from calf and juvenile mortality can be 
reduced (Appendix III, Figures 4b and 5b). Our results also show that even the lowest adult mortality 
rates are insufficient for establishing a positive growth rate (Appendix III, Figures 6a and 6c), and only 
very low adult mortality rates can sufficiently retain more than 0.8 current heterozygosity (Appendix III, 
Figures 6b and 6d). 

Nonetheless, reaching a 10% reduction in mortality may be feasible as population sizes increase from 
supplementation from a predator fence project. 

Mortality rates within the fenced population also have a very large effect on the genetic diversity of wild 
subpopulations (Appendix III, Figures 7b, 8b, and 9b). In most cases, this effect is even greater than the 
mortality of any age or sex class within the wild subpopulations themselves. Given the management 
recommendations arising from this report, the fenced subpopulation cannot tolerate much adult female 
mortality without a negative impact on the retention of genetic diversity in the wild subpopulations. 

In comparison to the wild subpopulations, the fenced subpopulation can tolerate an increase of +20% calf 
mortality while maintaining its own level of genetic diversity for 34 years (data not shown). Adult male 
mortality and juvenile mortality do not impact the loss of genetic diversity within the fenced subpopulation. 
However, if optimal management conditions are applied, the fenced subpopulation could tolerate only a 
small increase in adult female mortality (to +5% will retain sufficient diversity for only 15 years; data not 
shown). The adult females are the breeding individuals, and in order to sustain biennual removals of 20 
juveniles, their numbers must be kept as high as possible to minimize loss of genetic diversity. 

3.4.3 Carrying Capacity 

Carrying capacity (K) has limited influence on the retention of genetic diversity or population size over 
time (Appendix III, Figures 10b and 10d). Therefore, increasing K cannot overcome the effect of high calf 
mortality rates; predation must also be addressed for the wild subpopulations to persist over the long 
term. 

3.5 Management Factors 

3.5.1 Establishment of the Fenced Subpopulation 

We found that a single initial capture can be sufficient for establishing a fenced subpopulation of 
adequate size and that retains its own heterozygosity >0.8 of initial levels (Figures 3 and 4). Multiple 
captures for stocking the fenced subpopulation are not necessary for establishing a suitable level of 
genetic diversity and population size. This is because a single large initial capture can establish a 
genetically-diverse breeding pool more rapidly than multiple smaller captures. A large initial number of 



 

 12 

females can be beneficial for producing many offspring, and a large initial number of males can be 
beneficial for minimizing loss of genetic diversity. Ultimately, practical and logistical issues along with 
specific management objectives will determine how many breeding-age females and males can be used 
to establish the fenced subpopulation. 

Our results revealed that either an initial capture of ten females and ten males from all five wild 
subpopulations or an initial capture of 20 females and 20 males from RE, WSAR, and ESAR will establish 
an optimal fenced population for subsequent translocations (Figures 3 and 4). The CL subpopulation has 
a lower tolerance for the removal of breeding females due to its combination of high mortality rates, high 
variance in survival, and small initial population size (Appendix III, Figures 3a and 4a). RICH and ESAR 
also have a limited tolerance for removals of breeding females for similar reasons, but after almost 
~20 years, RICH begins to lose genetic diversity more rapidly than ESAR due to its higher variance in 
mortality (calf and adult) (Appendix III, Figures 3b and 3d). According to our model, threshold levels of 
genetic diversity in CL, RICH and ESAR can be delayed until 17 to 27 years from now by regular 
supplementation from the fenced subpopulation. There will likely be other wild subpopulations that have 
similar demographic challenges and it will be important to limit removals from those herds once those 
challenges are identified. 

As a secondary option, single initial capture of an extra large group (i.e., ~20) of adult female caribou and 
a slightly smaller group (~4 to 5) of adult male caribou from at least three subpopulations could also 
support a fenced subpopulation that is capable of supporting supplementations into the surrounding wild 
subpopulations (Figures 3 and 4). This option has a more considerable impact on the genetic diversity of 
the three (or more) subpopulations from which caribou are initially captured, and will likely only be 
sufficient if large, regular supplementations occur back into those three wild subpopulations. This 
scenario would only be recommended if the other two wild subpopulations could not be accessed for the 
initial removals, as genetic diversity will be optimal when a range of gene pools is sampled. 

3.5.2 Supplementation of Wild Populations 

From a genetic management perspective of the NE caribou metapopulation, the optimal scenario for 
supplementing the wild subpopulations from the fenced subpopulation is to translocate three young 
females and one young male biennially into each wild subpopulation. Translocation of a few more 
females (e.g., five) could also be supported, although translocations of large numbers of caribou (e.g., 
>20) into all wild subpopulations biennially would not be beneficial for the fenced subpopulation size or 
overall genetic diversity. 

Even with regular supplementation of wild subpopulations, maintaining population sizes will be 
challenging (Appendix III; Figures 4a to 4e). The number of calves produced each year declines rapidly in 
most subpopulations (Figure 5). This is largely due to the high mortality rates of calves. Addressing 
mortality rates will be essential for overcoming rapid declines in population size. 

3.6 Replacement Strategy for Older Individuals within the Fenced Subpopulation 

To ensure long-term sustainability of the Pilot, a replacement strategy for older individuals within the 
fenced subpopulation should be considered. As the goal of the Caribou Recovery Pilot is to establish a 
sustainable fenced subpopulation, it should be maintained with an appropriate age and sex structure to 
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achieve management objectives for translocations, while also maintaining genetic diversity. In this regard, 
we note that this report assumes conservation of genetic diversity as an initial strategy. Therefore, the 
PVA outputs reflect an adult sex ratio that roughly vary around an equivalent number of females and 
males (Figure 6). Consequently, subsequent PVA scenarios should be conducted that evaluate potential 
demographic strategies that emphasize calf production for translocation purposes that reflect provincial 
range and action plans for boreal caribou in northeast Alberta and would likely reflect a higher proportion 
of adult females in the fenced subpopulation. 

While this report outlines initial management approaches that emphasize conservation of genetic 
diversity, if demographic factors can support it, a secondary capture should be considered as part of a 
replacement strategy for the older individuals in the fenced subpopulation.   

A major challenge of a replacement strategy is that founder individuals harbour the majority of the genetic 
diversity within the fenced subpopulation. As such, a replacement strategy represents a trade-off between 
genetic and demographic objectives, and logistic constraints within the Pilot. 

In each year of the project, a surplus of caribou will be available within the fenced subpopulation. During 
the first few years (e.g., Years 1 to 7), we recommend that appropriate age and sex classes be 
translocated to wild subpopulations to support demographic growth (i.e., in ratios of approximately three 
juvenile females: one juvenile male). Following Year 7, replacement of founders will need to be 
considered and, therefore, we suggest that around Year 7 to 12, a single batch of founders be released 
back into the wild subpopulations from which they were captured. The release of captured founders may 
occur along with the release of reared juveniles, thereby providing the benefit of adult caribou familiar with 
the area. The founders would then be replaced with a second large capture of breeding-aged caribou 
(following the initial capture recommendations from this report). Replacement events should occur 
sporadically (~every 7 to 12 years) and, in general, be delayed as long as possible, without exceeding 
maximum breeding age of the founders. 

To meet genetic diversity objectives, we recommend that parentage be monitored within the fenced 
subpopulation annually. For example, during each biennual translocation of 25 caribou out of the fenced 
subpopulation to augment recipient wild subpopulations, it is essential that the most genetically 
important individuals remain within the fenced subpopulation. The most genetically important 
individuals will be identified as possessing among them a full range of all alleles represented in the 
founders. Therefore, during founder replacement events, those alleles will not be lost and genetic 
diversity within the fenced subpopulation will not be detrimentally affected by the removal of founders. 

4 SUMMARY 

• Managing for genetic diversity and managing for population size and growth rate will likely require 
different approaches. 

• Demographic factors have a very significant impact on the retention of genetic diversity and growth 
rates of the wild subpopulations. As such, any factor that affects demographic rates (including genetic 
factors such as initial relatedness and number of lethal equivalents if they increase the risk of 
inbreeding depression, thereby affecting survival) will influence population growth. 
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• The reduction of habitat disturbance within the ranges of the wild subpopulations should continue to 
be a priority. 

• Addressing mortality rates in the wild subpopulations is essential for overcoming rapid declines in 
population size. 

• It will be better for genetic diversity and population growth rate if the fenced population is established 
with a single translocation of a large number of breeding-age caribou. Ideally, having about 50 
breeding females would be the goal. Therefore, reproductive rates will have an important impact on 
this. The optimal number for genetic diversity is ten females and ten males from most wild 
subpopulations, with smaller batches (e.g., five females and three to five males) from herds like 
Richardson (and possibly CL). But, a batch of about 20 females and fewer males (e.g., four males) 
from the two or three largest wild subpopulations (RE, WSAR, ESAR) would also be sufficient. 

• For supplementation of wild subpopulations from the fenced population, it will be best to do regular, 
ongoing translocations of a few caribou. The optimal supplementation plan would be three juvenile 
females and one juvenile male every 2 years. It would be better to translocate juveniles than calves 
because they will begin breeding sooner and their mortality rates may be lower. 

• Surplus captive individuals should be translocated outside of fenced subpopulation to wild recipient 
subpopulations to support demographic growth. Surplus translocations should occur in ratios of 
approximately three juvenile females: one juvenile male. Juvenile and calf females should have a 
higher priority for translocation than older or male caribou. It is essential that the most genetically 
important caribou are not removed from the fenced subpopulation at those times. 

• Mortality of breeding-aged females within the fenced subpopulation should be monitored, as an 
increase in adult female mortality within the fenced population can have a significant impact on the 
genetic diversity of the supplemented wild subpopulations. The fenced subpopulation can sustain 
higher calf mortality rates without its own genetic diversity being adversely affected. 

• Sex-ratios within the fenced subpopulation should be monitored annually. During years when the 
proportion of females is lower, removals could be modified (e.g., remove fewer females, or only 
supplement a few of the wild herds instead of all of them). 

• We recommend that PVA models be a component of ongoing adaptive management and monitoring, 
so that predictions can be adjusted according to demographic changes within the fenced or wild 
subpopulations. A first step would be to revise and adjust the model scenarios and analyses for the 
Pilot by integrating provincial range and action plans for boreal caribou in northeast Alberta once they 
have been established. 

• Genotypes of founders for the fenced subpopulation should be quantified at 11 microsatellite loci to 
maintain the ability to monitor changes in diversity over time and compare to previous studies 
(McLoughlin et al. 2004). These 11 loci are: RT1, RT5, RT7, RT13, RT24 (Wilson et al. 1997); BL42, 
BM888, BM3507, BM4513, BM6506 (Bishop et al. 1994); OhemN (Jones et al. 2000). If resources 
permit for additional loci to be assessed, we recommend including eleven other loci for the purpose of 
comparison to other studies of Canadian caribou (McFarlane et al. 2016): RT6, RT9, RT27 (Wilson et 
al. 1997); BM1788, BM745 (Bishop et al. 1994); Fcb193 (Steffen et al. 1993); NVHRT16, NVHRT30 
(Røed and Midthjell 1998); CRH (Moore et al. 1992); and OhemD, OhemQ (Jones et al. 2000). 
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• To minimize stress on translocated caribou and their offspring, we recommend genetic data be 
obtained non-invasively through the collection and analysis of fecal material, following protocols 
outlined in Ball et al. (2007, 2010) and see Wasser et al. (2011). In addition to genetic identification of 
individuals and family groups, collection of fecal pellets will also permit analyses of caribou diet and 
movement patterns within their range. 

• Using the recommended suite(s) of microsatellite loci, managers should quantify the current 
heterozygosity and range of alleles in each of the wild subpopulations prior to translocations. If these 
values are lower than the estimates used in this report (McLoughlin et al. 2004), then the threshold of 
0.8 heterozygosity should be raised accordingly to reduce the risk of inbreeding depression. 

• Using the recommended suite(s) of microsatellite loci, managers should also monitor annually from 
fecal pellets: 

 Parentage of reared caribou. This will ensure that juveniles used to supplement wild 
subpopulations are derived from different parent groups. 

 Genetic importance of reared caribou. The most genetically important individuals will be those 
that possess rare and uncommon alleles and overall high genetic diversity. Among them, they 
should possess a full range of all alleles represented in the founders. It is essential that the most 
genetically important individuals remain within the fenced subpopulation so that during 
founder replacement events, those alleles will not be lost and genetic diversity within the fenced 
subpopulation will not be detrimentally affected by the removal of founders. 

 Genetic diversity within the fenced subpopulation to ensure that heterozygosity is declining at or 
slower than predicted rates. To reduce concerns about inbreeding depression, heterozygosity 
should not go below 60% (i.e., 0.8 of current levels). If rates of heterozygosity decline exceed 
those predicted by this analysis, additional genetic diversity must be introduced into the fenced 
population. Allelic diversity (range and number of alleles at each locus) should also be 
maintained. If gaps are observed within the allelic diversity, it may be indicative of a rapid 
population decline or bottleneck. Knowledge of individual genotypes will also permit monitoring of 
effective population size (Ne) within the fenced subpopulation. 

 Genetic diversity within the wild subpopulations to ensure that heterozygosity is declining at or 
slower than predicted rates. We also recommend monitoring of allelic diversity and individual 
genotypes, which can permit monitoring of effective population size (Ne) within the fenced 
subpopulation. 
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Table 1 Initial Assumptions of Reproductive Values for Boreal Caribou Subpopulations 

Parameter Input value Reference 

Breeding structure of males Polygynous Banfield 1974 

Age of females when first offspring 
produced 

3 years 
Rettie and Messier 1998; Thomas 
and Gray 2002; Adams and Dale 
1998 

Maximum age of female reproduction 12 years 
Thomas and Kiliaan 1998 (they also 
report that lifespan is ~12-16 years) 

Maximum age of male reproduction 12 years 
Thomas and Kiliaan 1998 (they 
report that lifespan of males is a few 
years less than females) 

Offspring production 1 offspring/year Adams and Dale (1998) 

Sex ratio at birth 53% females: 47% males Stuart-Smith et al. (1997) 

% adult females breeding  
90% (10% SD due to 
environmental variance) 

ESRD and ACA (2010); Edmonds 
and Smith (1991); Stuart-Smith et al. 
(1997); Dzus (2001); McLoughin et 
al. (2003) report 90% 

% males in breeding pool 9.21 
Calculated from 12 mates / 
successful sire (Banfield 1974) 

 

Table 2 Initial Assumptions of Subpopulation-specific Mortality Rates, Population Size, and 
Carrying Capacity 

Subpopulation 
Calf Mortality 

Rate (%)1 

(SD due to EV)2 

Juvenile 
Mortality Rate 

(%)3 

(SD due to EV)2 

Adult Mortality 
Rate (%)1 

(SD due to EV)2  

Initial 
Population 

Size4 

Carrying 
Capacity5 

(min–max) 

RE 85.6 (9.86) 25 (10) 15.4 (8.41) 189 742–1732 

WSAR 80.2 (5.19) 25 (10) 13.8 (6.31) 238 472–1101 

ESAR 87.4 (5.71) 25 (10) 15.1 (5.59) 120 395–921 

CL 87.4 (8.18) 25 (10) 18.4 (10.81) 150 202–471 

RICH 73 (7.23) 25 (10) 15.7 (7.80) 150 212–495 

Fenced subpopulation 20 (2.00) 10 (5) 7.8 (3.9) 0 1006 

1.  Derived from survival data reported in Cichoswski (2010). 
2.  Calculated as SD = observed range of data / expected range for a normal distribution across the number of years over which 

data was collected. 
3.  Estimated from Dzus (2001). See text for further explanation. 
4.  From federal Recovery Strategy (Environment Canada 2012). When a range was reported, the midpoint was used. 
5.  Estimated from range size (km2) x density 0.03–0.07 caribou/km2. See text for further explanation. 
6.  Although the fenced subpopulation will be kept at a population size of ~20––50, we set K = 100 in our model. See text for an 

explanation. 
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Table 3 Initial Assumptions of Genetic Input Parameters and Values Tested in Sensitivity 
Analyses 

Parameter 
Initial 

Assumptions for 
Baseline Model 1 

Values Tested for Sensitivity of Model 

Lethal 
Equivalents 

6.29 0 (no effect) 
3.14 (previous recommendation by Vortex) 
6.29 (baseline; O’Grady et al. 2006) 
9.43 
12.58 (2x baseline effect) 

Initial Kinship 0.075 0 (no effect; similar to effect of HetPOP = 0.79, as in ESAR2) 
0.04 (reflects HetPOP = 0.76, as in WSAR and CLAWR2) 
0.08 (2x effect in WSAR and CL) 
0.12 (3x effect in WSAR and CL) 
0.16 (similar to 2x effect of baseline and 2x effect in RE and RICH) 
0.20 (5x effect in WSAR and CL) 

1.  Baseline model assumes current conditions and no management. 

2.  McLoughlin et al. 2004 

 

Table 4 Range of Initial Values Tested for Caribou to be Captured for Establishing the Fenced 
Subpopulation 

Source Populations 

# Females 
Initially Captured 

from Wild 
Subpopulations  

# Males Initially 
Captured from 

Wild 
Subpopulations  

Age Classes of 
Caribou Initially 

Captured 

Frequency and 
Timing of Initial 

Captures 

• All five wild subpopulations 
• Four wild subpopulations 

(exclude CL due to slowest 
growth rate) 

• Three wild subpopulations that 
could sustain the most harvests 
(RE, WSAR, and ESAR)1 

1; 2; 3; 5; 10; 20; 
30 

1; 2; 3; 4; 5; 6; 8; 
10; 12 

• calves 
• 2 years 
• >3 years 

• 1 capture only 
• 1 capture/year 

for 10 years 

1.  Based on preliminary results from analyses of all five wild subpopulations. 

 

Table 5 Range of Supplementation Values Tested for Caribou Translocated Outside of the 
Fenced Subpopulation Back into the Wild Subpopulations 

# Females Translocated to 
wild Populations / 

Translocation 

# Males Translocated to 
Wild Populations / 

Translocation 

Age Classes of 
Caribou / 

Translocation 

Frequency of 
Translocations into 

Wild Subpopulations 

1; 2; 3; 5; 10; 20; 30; 40; 50 1; 2; 3; 4; 5; 6; 8; 10 
• calves 
• 2 year olds 
• >3 year olds 

• 1 / year 
• 1 / 2 years 
• 1 / 3 years 
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Table 6 Growth Rates of Five Wild Subpopulations Based on Baseline Data 

 
λ 

(annual rate of 
change) 

Deterministic-r 
(exponential rate of 

increase) 

Stochastic-r 
(SD) 

R0 
(per generation rate 

of change) 

RE 0.81 -0.21 -0.23 (0.21) 0.23 

WSAR 0.86 -0.15 -0.17 (0.17) 0.34 

ESAR 0.80 -0.22 -0.22 (0.19) 0.20 

CL 0.78 -0.25 -0.27 (0.23) 0.17 

RICH 0.88 -0.13 -0.16 (0.19) 0.42 
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Year 1 (i.e., at defined sex- and age-distributions; to be determined by this analysis): 

 

 1  2  3  4  5 

 

 

 

 

Fenced subpopulation 

Years ~2–20 (i.e., at defined intervals and sex- and age-distributions; to be determined 
by this analysis): 

 1  2  3  4  5 

 

 

 

 

Fenced subpopulation 

 

Figure 1 General Premise of Boreal Caribou Predator Fence Project 
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Figure 2 Map of Study Area Showing Ranges of the Five Wild Subpopulations of Boreal 
Caribou in Northeast Alberta (McLoughlin et al. 2004) 
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Figure 3 Predicted PROPORTION OF GENETIC DIVERSITY over Time within Each Subpopulation, Upon Application of Different 
INITIAL CAPTURE SCENARIOS for Establishing the Fenced Subpopulation 

All scenarios assume that only a single initial capture is applied and that regular supplementations of three females and one male occur every 2 
years to restock the wild subpopulations. The “no management” scenario is shown for comparison. Notice that an initial capture of five females 
and five males is approximately half as effective for retaining genetic diversity in the wild subpopulations. The other three scenarios show 
negligible difference among them with respect to genetic diversity retention. In all management scenarios, year-to-year variability is large. Notice 
also that even under the best management scenarios, genetic diversity is maintained above 0.8 current levels for only 20–40 years. 

Legend for Figure 3*: 

 
*All scenarios assume that regular supplementations of three females and one male occur every 2 years to restock the wild subpopulations. 

 

Figure 3a 

 

Figure 3b 
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Figure 3c 

 

Figure 3d 

 

Figure 3e 

 

Figure 3f 
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Figure 4 Predicted POPULATION SIZE (N) over Time for Each Subpopulation, Upon Application of Different INITIAL CAPTURE 
SCENARIOS for Establishing the Fenced Subpopulation 

All scenarios assume that only a single initial capture is applied and that regular supplementations of three females and one male occur every 2 
years to restock the wild subpopulations. The “no management” scenario is shown for comparison. Notice that there is negligible difference 
between any of the management scenarios for maintaining population size. The other three scenarios show negligible difference among them with 
respect to genetic diversity retention. In all management scenarios, year-to-year variability is large. Notice also that even under the best 
management scenarios, population size is expected to decline below 20 individuals within 10 years for CL and RICH subpopulations. 

Legend for Figure 4*: 

 
*All scenarios assume that regular supplementations of three females and one male occur every 2 years to restock the wild subpopulations. 

 

Figure 4a 

 

Figure 4b 
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Figure 4c Figure 4d 

Figure 4e Figure 4f 
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Figure 5 An Example from One Iteration Showing the NUMBER OF CALVES PRODUCED in 
Each Wild Subpopulation and the Fenced Subpopulation Under the Optimal 
Management Scenario 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years (total Ninitial = 100 caribou). Notice that 
the fenced subpopulation maintains a sufficient population size to sustain removals every 2 years. 
Annual removals would deplete the fenced subpopulation too rapidly. 
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Figure 6 An Example from One Iteration Showing the RATIO OF ADULT MALES TO ADULT 
FEMALES within the Fenced Subpopulation when Optimal Management is Applied 

In this case, we consider optimal management to be the establishment of a fenced sunpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years 

 

 



 

 I-1 

APPENDIX I GLOSSARY 

Allelic diversity – the mean number of alleles per locus, averaged across all loci examined. 

Carrying capacity (K) – the maximum population size supported by the habitat within the population’s 
range. In Vortex models, the population is truncated when N > K. Population growth rate slows as N 
approaches K, according to 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=  𝑟𝑟𝑟𝑟 �𝐾𝐾 – 𝑑𝑑
𝐾𝐾
�, where r is the intrinsic population growth rate and N is the population size. 

Exponential growth rate (r) – the rate of increase during the exponential growth phase of the population; 
determined by life table analysis of the mean reproductive and survival rates of the population (assuming 
constant age-specific rates over time). r ranges from -1 to 1. 

Annual rate of change (λ) – finite rate of increase of the population per year; determined from the 
population size in year t divided by the population size in year t-1. λ ranges from 0 to 1. 

Generation length – calculated from the age-specific birth and death rates of the population, as 
determined from a stable age distribution estimated based on initial population sizes. The generation 
length is influenced by λ. For boreal caribou populations, with overlapping generations and distinct 
breeding periods, the mean generation length is 6.6–7.7 years. 

Genetic health – in the context of this management plan, genetic health implies a wide range of allelic 
diversity and levels of heterozygosity that are not at risk of inbreeding depression. 

Genetic load – the accumulated combination of harmful alleles within a genome. The genetic load 
reflects the number of lethal equivalents and the reduction in fitness of a population due to genetic 
similarity. 

Generational rate of change (R0) – the net replacement rate of the population; reflects the mean number 
of female offspring produced by a female during her lifetime. R0 ranges from 0 to 1. 

Hardy-Weinberg Equilibrium (HWE) – an “ideal” state of equilibrium in which a population has no 
evolutionary influences acting upon it and, therefore, allele frequencies remain constant over time. It is an 
ideal (i.e., not realistic) state and serves as our null model. 

Heterozygosity (het) – the proportion of individuals within a population that possess two different alleles 
at a given locus. When multiple loci are examined, the proportion is averaged across all loci. 
Heterozygosity ranges from 0 to 1.0. 

Homozygosity – the proportion of individuals within a population that possess two identical alleles at a 
given locus. Homozygosity ranges from 0 to 1.0. 

Inbreeding depression – reduced fitness of offspring that are produced by matings between genetically-
related individuals. The reduced fitness can manifest in a variety of ways, influencing survival and/or 
reproduction of any individual within the population—e.g., disease-resistance, stress-resistance, 
metabolic efficiency, growth rate, fertility, fecundity, number of progeny, mate acquisition. 
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Kinship – the degree of relatedness between individuals. When multiple individuals are considered, the 
degree of relatedness is averaged across all individuals. Kinship ranges from 0 to 1.0 and is related to the 
heterozygosity of the population, according to 

𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾ℎ𝐾𝐾𝑖𝑖 =  1 – �
𝑂𝑂𝑂𝑂𝐾𝐾𝑂𝑂𝑟𝑟𝑂𝑂𝑂𝑂𝑂𝑂 𝐻𝐻𝑂𝑂𝐻𝐻 𝑜𝑜𝑜𝑜 𝐻𝐻ℎ𝑂𝑂 𝑖𝑖𝑜𝑜𝑖𝑖𝑝𝑝𝑝𝑝𝑝𝑝𝐻𝐻𝐾𝐾𝑜𝑜𝐾𝐾

𝐸𝐸𝐸𝐸𝑖𝑖𝑂𝑂𝐸𝐸𝐻𝐻𝑂𝑂𝑂𝑂 𝐻𝐻𝑂𝑂𝐻𝐻 𝑝𝑝𝐾𝐾𝑂𝑂𝑂𝑂𝑟𝑟 𝐻𝐻𝐻𝐻𝐸𝐸
� 

Lethal equivalents – reflects the severity of the effects of inbreeding. The number of alleles within a 
genome that are expected to elicit a lethal effect on an individual when expressed. A portion of these 
lethal equivalents will only be expressed when they occur in a homozygous state (i.e., recessive lethal 
alleles). 
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APPENDIX II PVA MODEL DETAILS FOR NORTHEAST ALBERTA BOREAL CARIBOU SUBPOPULATIONS 

Table 1 Input values for all parameters tested in the PVA model 

When more than one input value was tested, initial assumptions for baseline (no management) conditions are indicated. 

Parameter RE WSAR ESAR CL RICH Fenced Pop Explanations / References 
Number of iterations 1,000  
Number of years modelled 50  
Extinction defined as Only one sex remains  
Catastrophes modelled None  

% survival during 
translocation (into and out of 
fenced population) 

94% Compton et al 1995 report 5-year mean = 75%, range 65–94% for southern mountain caribou. Likely, survival in fenced 
population will be higher because there's no predation. 

Lethal equivalents (LE: % 
due to recessive lethal 
alleles) 

6.29 (50% due to recessive lethals) = baseline, assumed to be the current condition 
 
Other LE modelled: 
0 
3.14 
9.43 
12.58 

6.29 baseline from O’Grady et al. 2006 and supported for this study by Ochoa et al. 2016 and Walling et al. 2011 
 
Other LE modelled: 
0 (no effect) 
3.14 (previous recommendation by Vortex) 
9.43 
12.58 (2x baseline effect) 

Initial kinship 

0.075 baseline, assumed to be the current condition 
 
 
 
Other initial kinships modelled: 
0 
0.04 
0.08 
0.12 
0.16 
0.20 

0.075 = 1-HetObs/HetHWE, where: 
HetObs = 74% (McLoughlin et al. 2004) 
HetHWE = 80% (based on barren-ground caribou, likely to be in HWE) 

 
Other initial kinships modelled: 
0 (no effect; similar to effect of HetPOP = 0.79, as in ESAR from M McLoughlin et al. 2004) 
0.04 (reflects HetPOP = 0.76, as in WSAR and CL2) 
0.08 (2x effect in WSAR and CL) 
0.12 (3x effect in WSAR and CL) 
0.16 (similar to 2x effect of baseline and 2x effect in RE and RICH) 
0.20 (5x effect in WSAR and CL) 

Environmental variability (EV) 
correlation between 
reproduction and survival  

0.5 EV is a measure of the annual demographic changes due to random environmental fluctuations across years. 
We assume that variation in reproduction and survival among subpopulations is half correlated with random 
environmental variation because, although we can assume that years which are good for reproduction due to suitable 
environmental conditions would also good years for survival, the primary cause of mortality in these five subpopulations is 
predation. Therefore, there may be years with high probabilities of reproduction, and low probabilities of survival due to 
factors beyond random environmental variation. 
EV is sampled from a binomial distribution 

EV correlation among 
populations  

0.5 Also see EV explanation above. 
We assume that reproduction and survival among the five subpopulations are only half correlated with each other. 

Dispersal among populations None  
Breeding structure of males Polygynous Banfield 1974 
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Parameter RE WSAR ESAR CL RICH Fenced Pop Explanations / References 
Age of females when first 
offspring produced 

3 years Rettie and Messier 1998; Thomas and Gray 2002; Adams and Dale 1998 

Maximum age of female 
reproduction 

12 years Thomas and Kiliaan 1998 (they also report that lifespan is ~12-16 years). In the Dehcho Region of the Northwest 
Territories, Larter and Allaire 2017 reported the oldest collared female caribou died at 22 years old after bearing calves at 
20 and 21 years; based on age at death for 27 female boreal caribou they reported an age range 4-22, mean 10.5, and 
median 10 years. 

Maximum age of male 
reproduction 

12 years Thomas and Kiliaan 1998 (they report that lifespan of males is a few years less than females).  

Offspring production 1 offspring/year Adams and Dale (1998) 

Sex ratio at birth 53% females: 47% males Stuart-Smith et al. (1997) 

% adult females breeding  

90% (10% SD due to environmental variance) 
 
Other reproductive rates modelled: 
70%–100% 

ESRD and ACA (2010); Edmonds and Smith (1991); Stuart-Smith et al. (1997); Dzus (2001) 
McLoughin et al. (2003) report 90% 

% males in breeding pool 9.21 Calculated from 12 mates / successful sire (Banfield 1974) 

Distribution of number of 
offspring per female per 
brood 

100% of breeding females produce one offspring/year?  

% mortality (SD due to EV) 
 
Calf (age 0 to 1 year)  

85.6 (9.86) 80.2 (5.19) 87.4 
(5.71) 

87.4 
(8.18) 

73.0 
(7.23)1 

20 (2.00)2 Derived from survival data reported in ESRD and ACA (2010). 
Mortality rate = 1 – mean proportion of calves per adult female * % of adult females breeding 
Thomas and Gray 2001 report slightly lower calf mortality during first year = 50–70%. 
 
As recommended by the Vortex manual, estimated SD = observed range of mortality data from ASRD (2010) / expected 
range for a normal distribution across the number of years over which data was collected. 
For example, there is a 10% range in WSAR calf mortality over 16 years of data collection. The expected range for a 
normal distribution across 15 years is 3.47, which we’ll use here. Therefore, SD = 10/3.47 mortality = 2.88. 
 
1 As Richardson data was collected over only 1 year, the SD for mortality rates was estimated as the mean of the SD of 
other subpopulations. 
 
2 As there would be limited predation within the fenced population, we think a 20% calf mortality rate (with SD = 2.0) 
would be reasonable, but conservative, estimate. 

% mortality (SD due to EV) 
 
Juvenile (age 1 to 2 years) 

25 (10) 25 (10) 25 (10) 25 (10) 25 (10) 10 (5)3 Also see above explanations about calf mortality and SD calculations. 
 
Gaillard et al. 1998 explain the high variability in juvenile survival. 
Our sensitivity analyses indicate that juvenile mortality has little impact on the rate of loss of genetic diversity in these 
subpopulations. 
 
In his analysis of the relationship between adult and juvenile survival and population growth rate, Dzus assumed a 
juvenile mortality rate (from Year 1 to Year 2) = 25% (Dzus 2001; Figure 6 caption). 
We used the same value here because 25% juvenile mortality 
1) reflects the findings from ESRD and ACA (2010) and Thomas and Gray (2001), which indicate that juvenile mortality 

is similar to adult mortality after the first year of life, and 
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Parameter RE WSAR ESAR CL RICH Fenced Pop Explanations / References 
2) produces more realistic age-class distributions and λ values, similar to those reported in published literature (ESRD 

and ACA 2010). 
Our sensitivity analyses indicate that juvenile mortality has little impact on the rate of loss of genetic diversity in these 
subpopulations. 
3 Juvenile mortality in the fenced population is assumed to be half of the mortality rates of other populations (due to 
limited predation within the fenced population) and with a larger SD. 
 
Reports of juvenile mortality are highly variable: 
Dzus 2001 reports juvenile mortality = 60–90%, with midpoint = 75%) 
Gaillard et al. (2000) reports juvenile mortality of cervids = 50.8%, with SE = 3.9). 
ESRD and ACA (2010) report juvenile mortality is similar to adult mortality after the first year of life. 
Thomas and Gray (2001) report juvenile mortality is similar to adult mortality after the first year of life. 

% mortality (SD due to EV) 
 
Adult (2+ years) 

15.4 (8.41) 13.8 (6.31) 15.1 (5.59) 18.4 (10.81) 15.7 (7.78)4 7.8 (3.89) Also see above explanations about calf and juvenile mortality and SD calculations. 
 
These values all came from ESRD and ACA 2010. Values are similar to McLoughlin et al. 2003. 
 
4 Adult mortality rates in RICH were estimated as the mean of adult mortality rates in other subpopulations. 
 
Reports of adult mortality are highly similar across studies: 
McLoughlin et al 2003: Avg annual adult F mortality is 7–14% 
RE: 13.4% 
WSAR: 10.9% 
ESAR: 13.9% 
CL: 7.1% 
RICH: n/a 

Initial Population size 189 238 120 150 150 0 From federal Recovery Strategy (Environment Canada 2012). When a range was reported, the midpoint was used. 
Age distribution of initial 
population 

Assumed to be stable. See below for estimated age distribution. Our analyses found that there was negligible difference between using a stable age distribution or a proportional 
distribution based on ESRD and ACA 2010 proportions of mature individuals for each population. 

Range size (km2) 24,737.29 15,726.52 13,159.8 6,724.22 7,073.5  from federal Recovery Strategy (Environment Canada 2012) 

Carrying capacity (low, high, 
very high) 

742–1732 472–1101 395–921 202–471 212–495  Low K was estimated using a density of 0.03 caribou/km2 (from Seip 1991 for forest-dwelling caribou) 
High K was estimated using an expected density of 0.07 caribou/km2 (following Weclaw and Hudson 2004 for woodland 
caribou). The 0.07 caribou/km2 density is higher than the 0.05 recommended by Boutin, but the advantage of using 0.07 
is that the value comes from published literature (instead of pers com) and, since it is a high estimate, the growth rate (r) 
will not be affected as much as N approaches K.  

Frequency of initial captures 
from wild subpopulations for 
the establishment of the 
fenced subpopulation 

1 time 
Annually for 10 years 

 

 

Age classes of caribou / 
translocation during initial 
captures 

1 year old 
2 years old 

>3 years old 

 

# females removed from wild 
subpopulations during initial 
capture 

1; 2; 3; 5; 10; 20; 30 To establish the fenced subpopulation, the optimal combination of caribou for initial capture is: 
10 females and 10 males from all wild subpopulations; or 
20 females and 5 males from RE, WSAR, and ESAR. 
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Parameter RE WSAR ESAR CL RICH Fenced Pop Explanations / References 
# males removed from wild 
subpopulations during initial 
capture 

1; 2; 3; 4; 5; 6; 8; 10; 12; 20 To establish the fenced subpopulation, the optimal combination of caribou for initial capture is: 
10 females and 10 males from all wild subpopulations; or 
20 females and 5 males from RE, WSAR, and ESAR. 

Source subpopulations for 
initial capture of caribou from 
wild subpopulations for the 
establishment of the fenced 
subpopulation 

• all five wild subpopulations 
• four wild subpopulations (exclude CL due to slowest growth rate) 
• three wild subpopulations that could sustain the most harvests5 

5 Determined to be RE, WSAR, and ESAR based on preliminary assessments. 

# females translocated back 
to recipient wild 
subpopulations 

3 
 

Others tested: 
1; 2; 3; 5; 20; 

30; 40; 50 

3 
 

Other 
tested: 

1; 2; 3; 5; 
20; 30; 40; 

50 

3 
 

Other 
tested: 

1; 2; 3; 5; 
20; 30; 40; 

50 

3 
 

Other 
tested: 

1; 2; 3; 5; 
20; 30; 40; 

50 

3 
 

Other 
tested: 

1; 2; 3; 10; 
20; 30; 40; 

50 

 A batch of three females was found to be optimal for supporting the genetic diversity of the recipient wild subpopulations 
while not excessively depleting the fenced subpopulation. 

# males translocated back to 
recipient wild subpopulations 

1 
 

Other tested: 
1; 2; 3; 4; 5; 

6; 8 

1 
 

Other 
tested: 

1; 2; 3; 4; 5; 
6; 8 

1 
 

Other 
tested: 

1; 2; 3; 4; 5; 
6; 8 

1 
 

Other 
tested: 

1; 2; 3; 4; 5; 
6; 8 

1 
 

Other 
tested: 

1; 2; 4; 5; 6; 
8; 10 

 A single male was found to be optimal for supporting the genetic diversity of the recipient wild subpopulations while not 
excessively depleting the fenced subpopulation. 

Age classes of caribou / 
translocation back into 
recipient wild subpopulations 

1 year old 
2 years old 

>3 years old 

The optimal age was found to be 2 year olds. 

frequency of translocations 
back into recipient wild 
subpopulations 

1 / year 
1 / 2 years 
1 / 3 years 

The optimal frequency was found to be every 2 years, as long as the fenced subpopulation can sustain the removals. 

 

Table 2 Initial age distribution of females and males, assuming a stable age distribution 
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APPENDIX III SENSITIVITY ANALYSES OF PARAMETERS THAT IMPACT 
OUR MODEL 

As part of our PVA analysis, we modelled parameters of the wild and fenced subpopulations, under 
baseline (no management) and optimal management conditions to test the sensitivity of our model to a 
range of demographic and genetic factors. Methods used for the sensitivity analysis are outlined in the 
text of the report. Figures of results are shown in this appendix. 
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Figure 1a 

 

Figure 1b Figure 1c 

Legend for Figure 1 

 

Figure 1 The effect of the number of genomic LETHAL EQUIVALENTS on A) the stochastic 
growth rate under no management, B) stochastic growth rate under optimal 
management conditions, and C) the proportion of current heterozygosity retained 
after 50 years under optimal management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. When no management is applied, zero 
heterozygosity is retained after 50 years (not shown) because the predicted time to extirpation of the wild 
subpopulations is about 10 to 30 years; the effect due to lethal equivalents is negligible, as seen in A). 
Overall, these results show that population growth and retention of genetic diversity are each influenced 
to different degrees by the number of lethal equivalents. In our model, we assume that lethal equivalents 
= 6.29. The threshold for concern for inbreeding depression occurs around a proportion of current 
heterozygosity of 0.8. 
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Figure 2a 

 

 
Figure 2b Figure 2c 

Legend for Figure 2 

 

Figure 2 The effect of INITIAL KINSHIP on A) the stochastic growth rate under no 
management, B) stochastic growth rate under optimal management conditions, 
and C) the proportion of current heterozygosity retained after 50 years under 
optimal management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. When no management is applied, zero 
heterozygosity is retained after 50 years (not shown) because the predicted time to extirpation of the wild 
subpopulations is about 10 to 30 years; the effect due to initial kinship is negligible, as seen in A). Overall, 
these results show that initial kinship has minimal impact on population growth or retention of genetic 
diversity. In our model, we assume that initial kinship = 0.075. The threshold for concern for inbreeding 
depression occurs around a proportion of current heterozygosity of 0.8. 
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Figure 3a 

 

Figure 3b Figure 3c 

Legend for Figure 3 

 

Figure 3 The effect of FEMALE REPRODUCTION on A) the stochastic growth rate under no 
management, B) stochastic growth rate under optimal management conditions, 
and C) the proportion of current heterozygosity retained after 50 years under 
optimal management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. When no management is applied, zero 
heterozygosity is retained after 50 years (not shown) because the predicted time to extirpation of the wild 
subpopulations is about 10 to 30 years; the effect due to female reproduction is minimal, as seen in A). 
Overall, these results show that even under optimal management and as female reproductive rates 
approach 100%, the stochastic growth rates of the wild subpopulations remain negative (as seen in B), 
and the proportion of current heterozygosity retained in the wild subpopulations does not exceed 0.8 
(as seen in C). The threshold for concern for inbreeding depression occurs around a proportion of current 
heterozygosity of 0.8. 
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Figure 4a 

 

Figure 4b Figure 4c 

Legend for Figure 4 

 

Figure 4 The effect of CALF MORTALITY IN THE WILD SUBPOPULATIONS on A) the 
stochastic growth rate under no management, B) stochastic growth rate under 
optimal management conditions, and C) the proportion of current heterozygosity 
retained after 50 years under optimal management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. When no management is applied, zero 
heterozygosity is retained after 50 years (not shown) because the predicted time to extirpation of the wild 
subpopulations is about 10 to 40 years; the effect due to calf mortality under those conditions is minimal. 
Overall, these results show that if management is not applied, calf mortality in the wild subpopulations 
has a significant effect on population growth rate (as seen in A). If optimal management conditions are 
applied, some of the effects from calf mortality can be reduced (as seen in B). The threshold for concern 
for inbreeding depression occurs around a proportion of current heterozygosity of 0.8. 
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Figure 5a 

 

Figure 5b Figure 5c 

Legend for Figure 5 

 

Figure 5 The effect of JUVENILE MORTALITY WITHIN THE WILD SUBPOPULATIONS on A) 
the stochastic growth rate under no management, B) stochastic growth rate under 
optimal management conditions, and C) the proportion of current heterozygosity 
retained after 50 years under optimal management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. When no management is applied, zero 
heterozygosity is retained after 50 years (not shown) because the predicted time to extirpation of the wild 
subpopulations is about 10 to 40 years; the effect due to juvenile mortality is minimal. Overall, these 
results show that if management is not applied, juvenile mortality in the wild subpopulations has a 
considerable effect on population growth rate (as seen in A). If optimal management conditions are 
applied, some of the effects from juvenile mortality can be reduced (as seen in B). Juvenile mortality does 
not significantly impact the retention of genetic diversity (as seen in C). The threshold for concern for 
inbreeding depression occurs around a proportion of current heterozygosity of 0.8. 
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Figure 6a 
 

Figure 6b 

Figure 6c Figure 6d 

Legend for Figure 6 

 

Figure 6 The effect of ADULT MORTALITY WITHIN THE WILD SUBPOPULATIONS on A) the 
stochastic growth rate under no management, B) the proportion of current 
heterozygosity retained after 50 years under no management, C) stochastic growth 
rate under optimal management conditions, and C) the proportion of current 
heterozygosity retained after 50 years under optimal management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. As adults are the breeders and the 
greatest reservoir of genetic diversity in any population, adult mortality will have a significant effect on 
population growth and the retention of heterozygosity. Overall, these results show that even the lowest 
adult mortality rates are insufficient for establishing a positive growth rate (as seen in A and C), and only 
very low adult mortality rates can sufficiently retain more than 0.8 current heterozygosity (as seen in B 
and D). The threshold for concern for inbreeding depression occurs around a proportion of current 
heterozygosity of 0.8. 
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Figure 7a 
 

Figure 7b 

Legend for Figure 7 

 

Figure 7 The effect of CALF MORTALITY WITHIN THE FENCED SUBPOPULATION on A) 
stochastic growth rate under optimal management conditions, and B) the 
proportion of current heterozygosity retained after 50 years under optimal 
management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. When no management is applied, there is 
no fenced subpopulation. Overall, these results show that calf mortality within the fenced subpopulation 
can have a significant effect on the retention of genetic diversity of the wild subpopulations, but unless the 
fenced calf mortality is greater than about 20%, the fenced subpopulation is not greatly impacted by its 
own calf mortality rates. 
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Figure 8a Figure 8b 

Legend for Figure 8 

 

Figure 8 The effect of JUVENILE MORTALITY WITHIN THE FENCED SUBPOPULATION on A) 
stochastic growth rate under optimal management conditions, and B) the 
proportion of current heterozygosity retained after 50 years under optimal 
management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with 
ten females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. When no management is applied, there is 
no fenced subpopulation. Overall, these results show that juvenile mortality within the fenced 
subpopulation can have a significant effect on population growth and the retention of genetic diversity in 
the wild subpopulations. The fenced subpopulation is also impacted by its own juvenile mortality rates. 
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Figure 9a Figure 9b 

Legend for Figure 9 

 

Figure 9 The effect of ADULT MORTALITY WITHIN THE FENCED SUBPOPULATION on A) 
stochastic growth rate under optimal management conditions, and B) the 
proportion of current heterozygosity retained after 50 years under optimal 
management conditions 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. When no management is applied, there is 
no fenced subpopulation. Overall, these results show that adult mortality within the fenced subpopulation 
can have a significant effect on population growth and the retention of genetic diversity in the wild 
subpopulations. The fenced subpopulation is also greatly impacted by its own adult mortality rates, and to 
a much greater extent than that seen from fenced juvenile mortality. 
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Figure 10a Figure 10b 

Figure 10c Figure 10d 

Legend for Figure 10 

 

Figure 10 The effect of CARRYING CAPACITY (K) on A) population size (N) over time under 
no management, B) the change in the proportion of current heterozygosity retained 
over time under no management, C) population size (N) over time under optimal 
management, and D) the change in the proportion of current heterozygosity 
retained over time under optimal management 

In this case, we consider optimal management to be the establishment of a fenced subpopulation with ten 
females and ten males from each of the wild subpopulations, followed by supplementation of all wild 
subpopulations with three females and one male every 2 years. Curves for the same subpopulations have 
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A) 
Estimated density of cougars with cougar management 
areas in Alberta (Management Plan for Cougars in 
Alberta; GoA 2012) 

B) 
Habitat association models, plus models describing how 
species varied spatially and with climate gradients were 
used to predict species abundance in 1 km2 spatial units 
under current conditions (see methods and manual). 
Predictions of relative abundance of the species in each 
1 km2 unit were made based on the vegetation and 
human footprint present in the 1 km2 unit in 2012. Pixels 
depicted in red are predicted to have the highest 
abundance for the species, grading through light tan to 
dark blue where the species is predicted to be less 
abundant or absent. This figure has uncertainty due to 
uncertainty in the models and in the underlying 
vegetation map (see uncertainty map below) (Source: 
Canada Lynx (Lynx Canadensis - Mammals, Winter 
Tracking; ABMI 2016). 
http://species.abmi.ca/pages/species/mammals/CanadaL
ynx.html 

 

 
 

Figure A2 Regional Patterns of A) Cougar and B) Lynx Occurrence in Northeast Alberta 
(the focal area is highlighted by the dark blue border) 

http://species.abmi.ca/pages/species/mammals/CanadaLynx.html
http://species.abmi.ca/pages/species/mammals/CanadaLynx.html
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A) 
Habitat association models, plus models describing how 
species varied spatially and with climate gradients were 
used to predict species abundance in 1 km2 spatial units 
under current conditions (see methods and manual). 
Predictions of relative abundance of the species in each 
1 km2 unit were made based on the vegetation and 
human footprint present in the 1 km2 unit in 2012. Pixels 
depicted in red are predicted to have the highest 
abundance for the species, grading through light tan to 
dark blue where the species is predicted to be less 
abundant or absent. This figure has uncertainty due to 
uncertainty in the models and in the underlying 
vegetation map (see uncertainty map below). This result 
was based on winter track surveys (Source: Coyote 
(Canis latrans) - Mammals, Winter Tracking; ABMI 2016). 
http://species.abmi.ca/pages/species/mammals/Coyote.h
tml 

 

Figure A3 Regional Patterns of A) Coyote Occurrence in Northeast Alberta 
(the focal area is highlighted by the dark blue border) 

http://species.abmi.ca/pages/species/mammals/Coyote.html
http://species.abmi.ca/pages/species/mammals/Coyote.html
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A) 
Habitat association models, plus models describing how 
moose varied spatially and with climate gradients were 
used to predict abundance in 1 km2 spatial units under 
current conditions. Based on winter track surveys, 
predictions of relative abundance of moose in 1 km2 
spatial units under current conditions were made on 
habitat association models of vegetation and human 
footprint present in the 1 km2 unit in 2012. Pixels 
depicted in red are predicted to have the highest 
abundance for moose, grading through light tan to dark 
blue where moose are predicted to be less abundant or 
absent. This figure has uncertainty due to uncertainty in 
the models and in the underlying vegetation map. 
(Source: Moose (Alces alces) - Mammals, Winter 
Tracking; ABMI 2016). 
http://species.abmi.ca/pages/species/mammals/Moose.ht
ml 

B) 
Habitat association models, plus models describing how 
deer varied spatially and with climate gradients were 
used to predict abundance in 1 km2 spatial units under 
current conditions. Based on winter track surveys, 
predictions of relative abundance of deer in 1 km2 spatial 
units under current conditions were made on habitat 
association models of vegetation and human footprint 
present in the 1 km2 unit in 2012. Pixels depicted in red 
are predicted to have the highest abundance for deer, 
grading through light tan to dark blue where deer are 
predicted to be less abundant or absent. This figure has 
uncertainty due to uncertainty in the models and in the 
underlying vegetation map (Source: Deer (Odocoileus) - 
Mammals, Winter Tracking; ABMI 2016). 
http://species.abmi.ca/pages/species/mammals/Deer.htm
l 

  

Figure A4 Regional Patterns of A) Moose and B) Deer Occurrence in Northeast Alberta 
(the focal area is highlighted by the dark blue border) 

http://species.abmi.ca/pages/species/mammals/Moose.html
http://species.abmi.ca/pages/species/mammals/Moose.html
http://species.abmi.ca/pages/species/mammals/Deer.html
http://species.abmi.ca/pages/species/mammals/Deer.html
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A) 
Schneider R.R. and S. Wasel. 2000. “The effect of 
human settlement on the density of moose in northern 
Alberta.” Journal of Wildlife Management 64: 513-520 
(Figure 3. The density of moose in northern Alberta in 
1993. The perimeter of the White Zone is outlined in 
black) 

B) 
Schneider R.R., Hauer G., Dawe K., Adamowicz W. and 
S. Boutin. 2012. Selection of Reserves for Woodland 
Caribou Using an Optimization Approach. PLOS 
One 7:e31672 (Figure S2. Probability of the presence of 
white-tailed deer, by township) 

 

 

Figure A5 Regional Patterns of A) Moose and B) White-tailed Deer Occurrence in Northeast 
Alberta (the focal area is highlighted by the dark blue border) 
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Figure A6 Locations of Designated Wildlife Management Units in Northeast Alberta 
(the focal area is highlighted by the dark blue border) 
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Table A2 Reported Densities of Moose and White-tailed Deer from Surveys of Designated 
Wildlife Management Units in Northeast Alberta 

Although white-tailed deer were observed in Wildlife Management Units 519, 529, 512, and 726, the surveys were designed for 
moose, and deer densities were not calculated. 

 

 

 

Uncertainty is shown using 90% confidence intervals, as reported in the AEP report (Chapman & Gilligan 2013a). This figure is from 
Fisher et al. 2017 (Figure 5-8, p. 67). 

Figure A7 Comparison of White-tailed Deer Density Estimates from the Alberta Environment 
and Parks Aerial Survey (January 2013) and the Camera Trap Sampling (December 
2012 – January 2013) 

WMU Moose Deer
Survey 

Year Reference
519 0.135 0 2015 Burgar and Sztaba 2015
529 0.040 0 2009 Powell and Blackwood 2009
512 0.300 0 2013 Chapman and Gilligan 2013a
517 0.060 0.150 2013 Chapman and Gilligan 2013b
515 0.140 0.990 2014 Chapman et al. 2014
726 0.051 0 2014 Donker and Maile 2014

average 0.121 0.190
min 0.040 0.000
max 0.300 0.990

Ungulate Density 
(Animals / km2)
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This figure is from Fisher et al. 2017 (Figure 5-14, p. 74). 

Figure A8 White-tailed Deer Population Density Estimates from the Spatial Mark-resight 
Models for the Three Summer Periods (May 16 to August 16, 2012; May 24 to 
August 31, 2013; and July 1 to August 31, 2014) 
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ATTACHMENT B SUMMARY LIST OF CLASS PROTOCOLS THAT APPLY TO 
WILDLIFE RESEARCH AND COLLECTION PERMITS IN 
ALBERTA 

Table B1 List of Class Protocols for Wildlife Research or Collection in Alberta 

 

 

Year Protocols for Wildlife Research*
2012 Class Protocol #001 - Class Activity: Raptor Collection for Falconry 
2012 Class Protocol #002 - Class Activity: Recreational Bird Banding 
2012 Class Protocol #003 - Class Activity: Capture and Handling of Amphibians 
2012 Class Protocol #004 - Class Activity: Bat Capture, Handling, and Release 
2013 Class Protocol #005 - Class Activity: Capture, Handling, Immobilization and Release of Bears 
2012 Class Protocol #006 - Class Activity: Call Playback for Owls 
2012 Class Protocol #007 - Class Activity: Small Mammal Handling and Trapping 
2012 Class Protocol #008 - Class Activity: Ungulate Capture by Net-Gunning, Handling and Release 
2013 Class Protocol #009 - Class Activity: Canid Capture, Handling, Immobilization, and Release 
2012 Class Protocol #010 - Class Activity: Capture, Translocation and Release of Greater Sage-Grouse 
2012 Class Protocol #011 - ClassActivity: Ground-Based Wildlife Surveys 
2013 Class Protocol #012 - Class Activity: Cougar (Puma concolor) Capture, Handling, Immobilization, and Release 
2013 Class Protocol #013 - Class Activity: Ungulate Survey Protocol for Species Detection and Monitoring Purposes 
2013 Addendum to Class Protocols #001, 002, 003, 004, 005, 007, 008, 009, 010, 012 - Invasive DNA collection from wildlife species 
2016 Class Protocol - Chemical Immobilization of Wildlife: Drug Volume Calculation Tables 

Online [URL]: http://aep.alberta.ca/fish-wildlife/wildlife-research-collection 

*Alberta Wildlife Care Committee, Wildlife Management Branch, Alberta Environment and Parks, Government of Alberta.  
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ATTACHMENT C ASSESSING RELATIVE HUMANENESS OF WILDLIFE 
CONTROL METHODS IN AUSTRALIA 

Table C1 Sharp and Saunders’ (2011, p. 49) Scoring Matrix for Part A: Assessment of Overall 
Welfare Impact 

 

Table C2 Sharp and Saunders’ (2011, p. 52) Scoring Matrix for Part B: Assessment of Mode of 
Death 
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Figure C1 Relative Humaneness of Wild Deer Control Methods as Described by Sharp and 
Saunders (2011; p. 117) 
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Figure C2 Relative Humaneness of Wild Dog Control Methods as Described by Sharp and 
Saunders (2011; p. 124) 
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ATTACHMENT D ILLUSTRATIVE EXAMPLES FOR DEVELOPING HUMANENESS 
STANDARDS FOR WILDLIFE CONTROL IN ALBERTA 

Table D1 Illustrative Examples of Wildlife Control Methods that May be Applied to Potential 
Target Species Occurring in Northeastern Alberta 

 

 

Wolf
Black 
bear Cougar Coyote Lynx Beaver Moose

White-
tailed 
deer

Relocation        

Hazing    

Diversionary 
feeding

  

Culvert trap 

Rubber-padded 
foot snare

  

Rubber-padded 
leghold trap

  

Sterilization of 
breeders

 

Aerial shooting   

Ground shooting        

Neck snare   

Toxicant  

Potential Target Species

General Control 
Method
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Table D2 Preliminary Humaneness Scores Based on Sharp and Saunders (2011) Methodology, Using Illustrative Examples of Potential 
Wildlife Control Methods for Some Species in Northeastern Alberta 

 

General Control 
Method

Species 
considered 
in example

(1) Water of food 
deprivation, 
malnutrition

(2) 
Environmental 

challenge

(3) Disease, 
injury, 

functional 
impairment

(4) Behavioural 
or interactive 

restriction

(5) Anxiety, 
fear, pain, 

distress, thirst, 
hunger

Overall impact 
on welfare

Duration of 
impact 

Part A Score 
(1-8)

Time to 
insensibility

Level of 
suffering

Part B 
Score (A-H)

Overall 
impact on 
individual 

welfare

Relocation non-lethal black bear Mild Mild Mild Mild Mild Mild Hours 4 n/a n/a - 4

Hazing non-lethal wolf No impact Mild Mild Mild Mild Mild Minutes 3 n/a n/a - 5

Diversionary 
feeding

non-lethal black bear No impact No impact No impact Mild No impact Mild Days 2 n/a n/a - 2

Culvert traps non-lethal black bear Mild Mild Mild Moderate Moderate Moderate Hours 5 n/a n/a - 5

Rubber-padded 
foot snare

non-lethal black bear Mild Mild
Moderate - 

Severe 
Moderate 

Moderate - 
Severe

Moderate - 
Severe

Hours 5-6 n/a n/a - 5-6

Rubber-padded 
leghold trap

non-lethal
wolf or 
coyote

Mild Mild
Mild - 

Moderate
Moderate Moderate Moderate Hours 5 n/a n/a - 5

Sterilization of 
breeders

non-lethal coyote Mild Mild Moderate Mild Moderate Moderate Days 6 n/a n/a - 6

Aerial shooting lethal
wolf or 

deer
No impact Mild Mild Moderate Moderate Moderate Minutes 4

Immediate to 
Minutes (head 

vs. chest)
Moderate C 4C

Ground 
shooting

lethal deer No impact Mild Mild Mild Mild Mild Minutes 3
Immediate to 
Minutes (head 

vs. chest)

No Impact - 
Moderate 
(head vs. 

chest)

A-D 3A-3D

Neck snare lethal
wolf or 
coyote

No impact Mild Mild Mild Mild Mild Minutes 3 Minutes Severe E E

Toxicant 
(strychnine)

lethal wolf No impact No impact No impact No impact No impact No impact No impact 1 Hours Extreme G 1G

Toxicant 
(1080)

lethal wolf No impact No impact No impact No impact No impact No impact No impact 1 Hours
Moderate-

Severe
E-F 1E-1F

Toxicant 
(cyanide)

lethal coyote No impact No impact No impact No impact No impact No impact No impact 1 Minutes Mild C 1C

Part A: Assessment of overall welfare impact Part B: Assessment of mode of death



 

 
 

APPENDIX G 

MONITORING AND RESEARCH PLANNING GUIDE 
  



 

 

 

 

 

CARIBOU RECOVERY PILOT PROJECT 

 

APPENDIX G 

Monitoring and Research Planning Guide 

 

Prepared by: 

John Nishi, M.Sc., P.Ag., P.Bio. 
EcoBorealis Consulting Inc. 

 

 

 

 

 

 

December 2017 

 



 

 ii 

Table of Contents 

1 PURPOSE ................................................................................................................. 1 

2 SCOPE ...................................................................................................................... 1 

3 ACCOUNTABILITIES AND RESPONSIBILITIES ..................................................... 2 

4 MONITORING AND RESEARCH PLANNING .......................................................... 3 

4.1 Overview ....................................................................................................................... 3 
4.2 Science Committee ...................................................................................................... 4 
4.3 Confirm Pilot Management Objectives (and Strategies) .......................................... 5 
4.4 Pilot Monitoring and Research Plan – Development ................................................ 5 

4.4.1 Monitoring and Research Objectives (Informing Management Decisions) ......... 6 
4.4.2 Objects and Indicators (What Should be Measured?) ........................................ 6 
4.4.3 Sampling Strategy and Design ........................................................................... 7 
4.4.4 Data Collection ................................................................................................... 8 
4.4.5 Data Management .............................................................................................. 8 
4.4.6 Maintenance ....................................................................................................... 9 
4.4.7 Organization and Collaboration .......................................................................... 9 

5 MONITORING AND RESEARCH PLAN IMPLEMENTATION .................................. 9 

5.1 Monitoring and Research Action Plan ....................................................................... 9 
5.2 Schedule ..................................................................................................................... 10 
5.3 Resourcing, Administration and Management ........................................................ 11 
5.4 Training and Certification .......................................................................................... 11 
5.5 Reporting and Documentation .................................................................................. 11 
5.6 Communications ........................................................................................................ 11 

5.6.1 Internal .............................................................................................................. 11 
5.6.2 External ............................................................................................................ 12 

6 EVALUATION AND CONTINUOUS IMPROVEMENT ............................................ 12 

7 MANAGEMENT OF CHANGE ................................................................................ 12 

8 RECORDS ............................................................................................................... 13 

9 GLOSSARY ............................................................................................................. 13 

10 SUPPORTING DOCUMENTS ................................................................................. 14 

11 REFERENCES ........................................................................................................ 15 

 



 

 iii 

List of Figures 

Figure 1 Monitoring to Support Pilot Management .............................................................. 3 
Figure 2 A Methodological Approach for Developing and Implementing a Pilot 

Monitoring and Research Plan .............................................................................. 4 
Figure 3 Examples of Valued Objects (i.e., Fence, Wildlife, and Vegetation) within the 

Pilot that May be Priorities for Monitoring .............................................................. 7 

List of Tables 

Table 1 Accountabilities and Responsibilities .................................................................... 2 
Table 2 Schedule ............................................................................................................. 10 

List of Attachments 

Attachment A Examples of Monitoring and Research Goals from Technical Management 
Planning Guides 

Attachment B Monitoring Design Framework and Decision Tree for Selecting Potential Field 
Methods (New Zealand Department of Conservation, Inventory and Monitoring 
Toolbox) 

 
  



 

 iv 

List of Acronyms 

GoA Government of Alberta 

MOC Management of Change 

MRP Monitoring and Research Plan 
 

 



 

 1 

1 PURPOSE 

This Monitoring and Research Planning Guide (the Guide) describes the actions to be taken by the Pilot 
Management Team to develop and implement a Monitoring and Research Plan (MRP) for the Pilot. The 
primary focus of the MRP is to provide information in a timely manner to support operational and strategic 
management decisions for the Pilot. In this context, we define monitoring as comprised of repeated field-
based empirical measurements that are collected, analyzed and interpreted regularly, with key results 
integrated into an operational management schedule conducted by the Pilot Management Team. 
Therefore, targeted monitoring is done to provide information to support decision-making in the Pilot, 
whereas research is based on monitoring that is done to learn and improve scientific knowledge. 

2 SCOPE 

This Guide establishes a stepwise process for the development and implementation of an MRP that will 
be initiated during the planning phase of the Pilot, and be maintained through construction and operation 
of the Pilot. The requirements of this Guide are aligned with continuous improvement and adaptive 
management best practices using the following framework steps: 

• Plan – The Pilot Management Team (Pilot Director, Ecology and Technical Leads) will establish and 
collaborate with a Science Committee to prepare a Pilot MRP that identifies key indicators and 
develops technically robust monitoring and sampling protocols, which will be implemented by Pilot 
employees, contractors and researchers (Section 4); 

• Do – Implement the MRP through the life of the Pilot (Section 5); 

• Check – Continuously track performance to verify that needs of the Pilot Management Team (and 
decision-makers within key collaborating organizations) are being met (Section 5); and 

• Act – Modify and adapt the MRP as required to improve results or respond to changing needs 
(Section 6). 

This Guide acknowledges the crucial linkages of monitoring and research within the Pilot to Government 
of Alberta (GoA) led caribou range planning and recovery actions at regional and provincial scales. 
However, the primary focus of the Guide is to ensure that the information needs of the Pilot Management 
Team are defined and met through a Pilot-centric monitoring and research program, which will inform 
operational and strategic decisions in a timely manner. In addition to providing information to guide 
management decisions, the Pilot MRP should be designed to provide early warning of unintended 
consequences to vegetation, non-target wildlife, and other on-site values to facilitate mitigative and 
course-corrective actions. 

In addition to providing information for Pilot decision-makers, the MRP will also provide the basis of 
information to update stakeholders, including Aboriginal rights holders and the general public. Therefore, 
the MRP will also link with the Pilot Aboriginal Consultation Plan, Stakeholder Engagement Plan and 
Communication and Outreach Plan (refer to Appendices L, M and N) to disseminate and update 
information about the Pilot. 
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3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Accountabilities and responsibilities associated with this Guide are described in Table 1 below. The Pilot 
Director is the owner of this document and is accountable for the development of a site-specific MRP 
and its implementation with the support of Pilot Leads and staff. The Ecology Lead is responsible for the 
development, implementation and monitoring of the MRP with support from the Technical Lead, other 
Leads and staff. 

Table 1 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(Document Owner) 

• Accountable for ensuring that the requirements of this Guide are followed. 
• Initiates and leads an annual review of the Pilot MRP (Section 6) 
• Responsible for supporting development of the MRP by participating in planning 

activities at the request of the Ecology and Technical Leads. 
• Responsible for supporting implementation of the MRP by working with Ecology 

and Technical Leads, and responding to stakeholder needs when required. 
• Provides visible leadership to Pilot staff, contractors and researchers regarding all 

aspects of the Pilot, including relationships with stakeholders.  

Ecology Lead2 
(MRP Owner) 

• Responsible for facilitating and directly contributing to the development of 
the Pilot MRP, and supervising and contributing to its implementation 
through participation in planning meetings, field-work and responding to 
stakeholder and Aboriginal rights holder needs as they arise.   

• Reviews and approves any necessary changes to the Pilot MRP and associated 
protocols. 

Technical Lead 
(MRP Contributor) 

• Responsible for supporting and directly contributing to the development of the 
Pilot MRP, and supervising and contributing to its implementation through 
participation in planning meetings, field-work and responding to stakeholder 
needs as they arise.  

Other Pilot Leads 
(Contributor) 

• Responsible for complying with MRP protocols that apply to their work and for 
informing the Ecology or Technical Leads of any concerns, issues or suggestions 
related to the MRP and raised in the course of their work.  

Employees 
(Contributor) 

• Responsible for complying with monitoring and research protocols that apply to 
their work and for informing the MRP, and informing the Ecology or Technical 
Leads of any concerns, issues or suggestions identified during their work.  

Contractors 
(Contributor) 

• Responsible for complying with monitoring and research protocols that apply to 
their work and for informing the MRP and informing the Ecology or Technical 
Leads of any concerns, issues or suggestions raised in the course of their work.  

Researchers 
(Contributor) 

• Responsible for directly contributing to the MRP, for complying with Monitoring 
and Research protocols that apply to their work and developing and implementing 
the MRP, and informing the Ecology or Technical Leads of any concerns, issues 
or suggestions raised in the course of their work.  

1. For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Ecology, Regulatory/Stakeholder/Communications, Admin/Finance Leads. 
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4 MONITORING AND RESEARCH PLANNING 

4.1 Overview 

This Guide is focussed primarily on the monitoring that is required to effectively support decision-making 
by the Pilot Management Team. Those decisions will be implemented through management strategies 
and actions that are undertaken through respective Pilot management plans (Figure 1). 

To establish strong collaboration and science as foundational principles to the MRP, the Pilot 
Management Team should establish an independent Science Committee soon after a decision to proceed 
with the Pilot is made. The aim of working with the Science Committee is to build and leverage scientific 
oversight and partnerships, and establish a robust MRP based on collaboration and coordination. 

For example, management and monitoring within the Pilot would occur within the broader context of GoA-
led caribou management; therefore, synergies and alignment with monitoring and research at broader 
scales of recovery actions for boreal caribou in northeast Alberta are expected and encouraged (Figure 1) 
and planning for these synergies is crucial. Accordingly, it is important that Pilot operations, including 
monitoring and research activities (Attachment A) are aligned with provincial and federal caribou recovery 
objectives. 

 
Note:  Gray shading highlights the relative priority and emphasis of data collection and information-gathering for the Pilot MRP 

(Darker gray indicates higher priority). 

Figure 1 Monitoring to Support Pilot Management 

This Guide proposes a stepwise and adaptive method for the development of a Pilot MRP that reflects 
Pilot management objectives and strategies (Figure 2). These steps are discussed in the remainder of 
this section. 

GOA Caribou Range Plan
for Northeast Alberta: 

Management Objectives & Strategies

Confirm Caribou Recovery Pilot Project: 
Management Objectives & Strategies

• Operations & Maintenance
• Caribou Husbandry
• Genetics
• Predators & Wildlife

Caribou Research 
Objectives

Caribou Population(s)
Monitoring Objectives

Prioritize 
Knowledge Gaps

Pilot Project
Monitoring Objectives
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Figure 2 A Methodological Approach for Developing and Implementing a Pilot Monitoring 
and Research Plan 

4.2 Science Committee 

To insert scientific rigor early in the process, the Pilot Management Team (Pilot Director, Ecology and 
Technical Leads) should establish a collaborative Science Committee that will be comprised of technical 
experts in caribou management, biology, and health from GoA, Academia, and other organizations1. A 
recognized Aboriginal knowledge holder who is deeply familiar and experienced with the selected site 
location and broader area should also be sought out to work with the teams2. Although turnover would 
occur through the life of the Pilot, it is expected that there would be a core membership to the science 
team and that recruitment of other experts would occur as needed. The purpose of working with the 
Science Committee is to prepare a MRP that identifies key indicators and develops technically robust 
monitoring and sampling protocols, which will be implemented by Pilot employees, contractors and 
researchers. 

Although the focus of this Guide is on biological and ecological sciences, the Pilot Management Team 
should also plan to engage experts in social sciences to facilitate and develop community-based 
social/cultural-ecological monitoring and research objectives that would require collaboration with 
Aboriginal communities and reflect their goals, perspectives and knowledge (Schaldemose 2017). 
Therefore, community-based monitoring and research may represent a parallel process for tracking 
community involvement in the Pilot as well as broader caribou recovery efforts. Collaboration with 
Aboriginal communities would establish an opportunity to integrate local and traditional knowledge, insert 
an interdisciplinary breadth to the MRP, and expand the knowledge base for caribou recovery. 

                                                      
1.  Examples of other organizations may include the Caribou Monitoring Unit (CMU), Alberta Biodiversity Monitoring Institute 

(ABMI), the Foothills Research Institute (FRI), and InnoTech Alberta. 
2.  Note that this may include a technical community representative to ensure a bridge between science and traditional knowledge 

information transfer. 

PILOT MONITORING AND RESEARCH: 
PLAN IMPLEMENTATION (SECTION 5.0)

4.  Implement Pilot Monitoring & 
Research Plan (5.1)

5.  Track Results & Performance of 
MRP (5.2 – 5.5)

6.  Adjust MRP as Needed (6.0)

2.  Confirm Pilot Management 
Objectives and Strategies (4.3)

PILOT MONITORING AND RESEARCH:
PLAN DEVELOPMENT (SECTION 4.0)

3.  Develop Pilot Monitoring and 
Research Plan (MRP) (4.4)

1.  Establish Caribou Science Team 
(4.2)
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4.3 Confirm Pilot Management Objectives (and Strategies) 

Targeted monitoring derives its purpose and value from the decision-making context (Nichols and 
Williams 2006) of applied conservation projects. For the Pilot, the decision-making context is reflected by 
its defined management objectives, the uncertainties about how caribou, predators, wildlife and 
vegetation will respond to the fence and conditions inside the fenced exclosure, and the potential for 
monitoring information to improve future outcomes. 

Therefore, the Pilot MRP needs to be explicitly linked to management objectives that are anticipated to be 
defined through follow-up as outlined in respective planning guides and completion of the following 
management plans: 

• Operations and Maintenance Plan (Appendix H); 

• Caribou Husbandry Management Plan (Appendix D); 

• Genetic Management Plan (Appendix E); 

• Predator and Wildlife Management Plan (Appendix F); 

As highlighted by Lyons et al. (2008), monitoring is a crucial component of an informed process for 
making decisions and monitoring design should be driven by the decision context and associated 
uncertainties. Once confirmation of Pilot management objectives and strategies is completed, the 
decision-making context will become evident and should be structured with respect to: 

• management objectives; 

• potential undesirable outcomes that need to be tracked; 

• potential alternative actions from which to choose; and 

• potential consequences related to each alternative action. 

4.4 Pilot Monitoring and Research Plan – Development 

The Pilot Management Team and Science Committee will need a technical structure for MRP design. 
The following discussion is presented as a strategic framework for consideration, and suggests that a 
monitoring program be comprised of several components (Vos et al. 2000; Boutin et al. 2009; and see 
detailed practical references as provided by McComb et al. 2010; Green 2012;Warburton and McNutt 
2015; Attachment B): 

• monitoring objectives; 

• objects and indicators; 

• design and sampling strategy; 

• data collection; 

• data management; 

• maintenance; and 

• organization. 
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4.4.1 Monitoring and Research Objectives (Informing Management Decisions) 

The main emphasis of the MRP should be to implement monitoring that will collect data on key indicators 
of valued objects to inform operational and strategic Pilot management decisions. In this applied context, 
research is loosely differentiated as monitoring that emphasizes learning and building reliable knowledge 
through hypothesis testing. Although the focus of the MRP is on monitoring that will meet the needs of the 
Pilot, prioritization of knowledge gaps and research objectives that span the Pilot and regional-scale 
caribou management programs (Figure 1) should also be collaboratively addressed through the Science 
Committee. 

With respect to informing the decision-making process, monitoring can support the Pilot Management 
Team by fulfilling information needs in one or more of the following ways (Vos et al. 2000; Lyons et al. 
2008; Greene 2012): 

• provide information necessary for decisions that are dependent on the status of a key indicator or 
system-state variable (i.e., number of caribou in the Pilot, presence/absence of predators); 

• provide an early warning of unintended consequences to valued system components (i.e., negative 
impacts to vegetation, non-target wildlife, and caribou themselves); 

• evaluate performance of management actions including remedial, mitigative, or course-corrective 
actions; and 

• facilitate improved management through learning (i.e., research focus). 

Therefore, MRP objectives may be developed and defined by aligning the decision-making context for 
each confirmed management objective (Section 4.3) with the types of information needs that monitoring 
can address as outlined above. Examples of monitoring goals and objectives have also been outlined in 
respective technical management planning guides (Appendix C: Caribou Husbandry Management 
Planning Guide, Appendix E: Genetics Management Planning Guide, Appendix F: Predator and Wildlife 
Mangement Planning Guide; also refer to Attachment A). 

4.4.2 Objects and Indicators (What Should be Measured?) 

The key question to be addressed in this step of the MRP planning process is to answer the question of 
“what should be measured?”. As shown on Figure 3, the primary focus of monitoring is on valued objects 
inside the fence and their status. The valued objects to be monitored include the perimeter fence itself, 
wildlife populations inside the fence, and vegetation communities inside the fence. For each valued 
object, there are one or several key indicators (i.e., state variables, or parameters of interest) that would 
need to be regularly estimated or measured to track status. 

Protocols for monitoring the perimeter fence will be established through the Operation and Maintenance 
Plan, and will maintain fence integrity through scheduled checks, patrols, and preventative maintenance. 
Repairs to the fence infrastructure should be conducted as soon as physical damage or compromising 
conditions are observed. 

Therefore, the focus of the MRP would be on tracking wildlife populations and vegetation conditions 
inside the fence; environmental conditions inside the fence (i.e., temperature and precipitation) may also 
be included. In this step, the Pilot Management Team and Science Committee would confirm the wildlife 
species and vegetation communities that would be monitored, and define the key indicators (i.e., the 
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variables and parameters to be measured). It is likely that these indicators may need to be modified 
through an iterative cycle of field testing. 

Figure 3 also highlights that monitoring will need to shift outside the fence to track performance of 
translocated caribou following release. The key indicators would likely be focussed on vital rates including 
survival and possibly calf productivity in the case of translocated females. Similarly, it is assumed that 
ongoing monitoring of vital rates in recipient local populations (Decesare et al. 2012; Hervieux et al. 2013; 
Boutin et al. 2014) would be continued by GoA to evaluate population-level effectiveness of translocations 
from the Pilot. 

 
Note: Corresponding examples of key indicators are shown in brackets. 

Figure 3 Examples of Valued Objects (i.e., Fence, Wildlife, and Vegetation) within the Pilot 
that May be Priorities for Monitoring 

4.4.3 Sampling Strategy and Design 

The sampling strategy and design is the methodological core of the MRP because it will a) establish the 
confidence that collected data represent true status of selected key indicators, and b) determine precision 
of data and statistical power of monitoring to detect changes that are meaningful to decision-makers 
(Attachment B). 

Outside Fence
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Sampling strategy and design are dependent on the object(s) to be monitored and the methods that will 
be used to collect data. For example, caribou survival may be tracked directly if all animals are collared 
with remote transmitters. In contrast, confirming presence-absence of large predators, mesopredators, 
and other ungulates will not utilize collared animals but likely require frequent systematic observations 
within the fence (i.e., aerial or ground surveys, pellet plots, track plots or camera trapping). Sampling 
strategies for vegetation inside the fence may use a combination of fixed and random vegetation plots 
and grazing exclosures stratified by community type. In any case, sampling methods will need to be 
appropriately designed for the objects and associated variables that will be measured. 

In addition to the myriad technical considerations for sampling methods and design (Krebs 1999; 
McComb et al. 2010; Greene 2012; Warburton and McNutt 2015), the cost implication of sampling will 
also need to be considered. As outlined by Boutin et al. (2009), the statistical power of a monitoring 
program is related to the number of locations (or animals) being sampled, and the frequency that each is 
re-sampled. This sampling intensity is asymptotically related to statistical power and is directly 
proportional to the costs of monitoring. Therefore, development of an optimal sampling strategy will need 
to consider the need for precision and statistical power of monitoring as it relates to the information needs 
of the Pilot Management Team versus the costs of monitoring. 

4.4.4 Data Collection 

Once monitoring methods are determined based on sampling strategies and designs for the key 
indicators, next steps would involve development of specific field sampling protocols. These sampling 
protocols should be detailed and standardized to allow for consistent data collection among technical 
personnel, which may include Pilot employees, contractors, and researchers. Where appropriate, 
sampling protocols should also be developed in collaboration with traditional knowledge experts, for the 
collection of community-based, cultural-ecological data collection. Wherever possible, field data should be 
entered into electronic tablets to minimize data entry errors. 

Although monitoring objectives and methods will be specific to the Pilot, field data collection protocols 
developed by ABMI (2017) provide a detailed and systematic template that may be adapted. A good 
example is outlined by training requirements for field staff, which includes classroom and field-based 
training that covers protocols and prepares personnel for field conditions. 

Procedures for collecting (including archiving), processing, and laboratory analyses of field samples 
should also be documented and integrated into the data collection protocols. Proper collection and 
processing of field samples is often critical for diagnostic testing and proper interpretation of results. 

4.4.5 Data Management 

Computerized data management systems should be designed to provide seamless integration of field 
data collection and database management; the amount of effort required to develop these integrated 
systems should not be underestimated. Data management procedures should be developed to establish 
how the data will be brought together, analyzed, summarized and stored in electronic format. Some 
considerations include the following (Greene 2012; ABMI 2017): 

• collected data are converted into an electronic format, preferably during field collections using pre-
programmed electronic tablets; 
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• consistent formats for data fields should be applied through the full chain of data management from 
collection (including paper forms if used) to data entry and storage; 

• automated data verification rules should be used to ensure data adhere to allowable codes in 
databases; 

• data storage should occur in a suitable format that can be converted to different file types (i.e., .txt or 
.dbf) and imported into specialist software that is used for analysis; and 

• data should have appropriate metadata and be securely stored with duplicate copies in separate 
locations. 

4.4.6 Maintenance 

Maintenance refers to a schedule of regular evaluation and quality control for each aspect of the 
monitoring program, which includes sampling strategy and design, data collection and data management 
(Vos et al. 2000). Regular evaluation of sampling strategies should be conducted to allow for corrections 
and adaptations of methods that may be required due to data quality and changes in resources (funding 
or personnel). Analyses and summaries of field data at regular intervals, in conjunction with internal peer 
review through the Science Committee, would provide timely and effective means of ensuring quality 
control over data collection and data management. 

4.4.7 Organization and Collaboration 

The organizational aspects of the MRP are vital for determining responsibilities and roles for data 
collection, data management, and maintenance, and should be established early through the planning 
process (Vos et al. 2000). Although the Pilot Management Team would be responsible for overall 
management and implementation of the MRP, it is still unknown whether government or a private entity 
would implement the Pilot. Additionally, given this Guide’s emphasis on collaboration but with 
collaborative links and relationships yet to be determined, the following questions should be discussed 
further by the Pilot Management Team and Science Committee.  

• Who will be responsible for maintaining and updating databases? 

• Who will be involved in analyzing and interpreting the data? 

• How will data be made available to ensure scientific legitimacy and transparency? 

• How will information be provided to the general public, including publication of results? 

5 MONITORING AND RESEARCH PLAN IMPLEMENTATION 

5.1 Monitoring and Research Action Plan 

A basic action plan should be developed by the Pilot Management Team as a project management tool to 
highlight schedules and key milestones for development and implementation of the MRP. The action plan 
would be used to track and evaluate the development and implementation of the MRP, and confirm that it 
is meeting the needs of Pilot managers. 
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Development of the MRP with collaborators in the Science Committee as outlined in Sections 4.2 to 4.4 
will likely require overall leadership, facilitation, and project management to complete and initiate an MRP 
within the planning phase of the Pilot. Facilitation of this collaborative process by the Pilot Management 
Team should be tracked with an action plan; the process would likely be coordinated through multiple 
meetings and should include: 

• establishing a work plan and meeting schedule; 

• maintaining records of meetings (participants, agendas, minutes, presentation materials, etc.); 

• documenting outcomes of meetings including decisions, actions, and recommendations; and 

• identifying follow-up items with assigned responsible parties and deadlines to complete essential 
pieces of the MRP. 

The general goal of the action plan for implementing the MRP should be on: 

• ensuring timely and ongoing data collection and analyses; 

• providing regular status updates to Pilot managers and decision-makers in government; 

• maintaining ongoing collaborations and funding partnerships; 

• providing regular internal and external communications; and 

• regular evaluation of MRP performance with improvements as needed. 

5.2 Schedule 

Table 2 Schedule 

Timing MRP Requirement 

Decision to proceed with Pilot 
The Pilot Director and Ecology Lead will initiate Monitoring and Research 
Planning actions in the first 30 days. 

Quarterly (as needed) for first 
1.5 years (with MRP completion 
within Planning phase) 

Establish Science Committee and collaboratively develop MRP. Review of 
MRP progress until completed. 

Biannually during Construction  
Initial implementation and confirmation of MRP protocols. 
Annual MRP Review (as per Section 6). 

Biannually during Operation (or as 
needed) 

Regular meetings with Science Committee and other key collaborators. 

Annual during Operation Annual MRP Review (as per Section 6). 

Continuous MRP implementation and monitoring data collection, analyses and updates. 

Year 5 (Operation) 
Interim program review (occurs one year after first group of caribou are 
released in the wild). 

Year 12 (Operation) 
Full MRP Review (as per Section 6). Complete program review (year 10 of 
Operation), provides input into decision for continuance or de-commissioning 
of the Pilot. 
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5.3 Resourcing, Administration and Management 

The Pilot Director and the Ecology Lead will identify internal and external resources required to 
successfully develop, implement, evaluate, and continuously improve the MRP. Agreements on data-
sharing, funding, and intellectual property will likely be required to facilitate collaboration with academic 
researchers, and with participating Aboriginal communities. 

5.4 Training and Certification 

Regular annual training of field personnel should be conducted as part of implementing the MRP, so that 
they are familiar with sampling methods and protocols, able to operate specialized equipment, and 
working under remote conditions. First-aid certification will be required for field personnel (including 
researchers and contractors) associated with the MRP. 

5.5 Reporting and Documentation 

Documentation associated with the MRP includes: 

• documentation and records of quarterly meetings and progress reviews during MRP development (as 
described in Section 5.2); 

• sampling protocols for field data collection; 

• protocols for diagnostic testing or other laboratory analyses, and a database of sample submissions 
and results; 

• electronic databases of field data including associated metadata files and any descriptive procedures 

• overarching MRP documents that are developed by the Pilot Management Team to support action 
plan development and implementation; 

• records of bi-annual progress reviews and meetings with collaborators (i.e., Science Committee); 

• records of annual MRP reviews; 

• annual summaries of MRP field-program costs; and 

• completed reports from interim and complete program reviews. 

5.6 Communications 

5.6.1 Internal 

The Pilot Management Team will establish internal communication procedures to ensure that all staff, 
contractors and researchers are aware of the expectations established for them in all Pilot management 
plans, including the MRP. 
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5.6.2 External 

External communication with collaborators and partners will be conducted primarily through electronic 
mail and regular face-to-face meetings as highlighted in Section 5.2. 

Other external communications based on information generated through the MRP will be guided by the 
Communication and Outreach Plan and may include the following: 

• contributions to the broader communication strategy of providing Pilot updates and conservation 
education to the general public and including media press releases; and 

• contributions to publication of collaborative technical reports and peer-reviewed scientific publications. 

6 EVALUATION AND CONTINUOUS IMPROVEMENT 

The Pilot Management Team will conduct an annual review of the MRP to confirm and document that: 

• the requirements of the MRP are being met; 

• bi-annual reviews of MRP progress and monitoring results are effective for identifying and 
implementing improvements to the MRP with input from key collaborators; and 

• significant changes to Pilot governance or operation are reviewed to understand implications for the 
MRP and other management plans. 

A comprehensive interim MRP review should be conducted 1 year after the first group of reared caribou 
are released in the wild (i.e., year 5 of the Pilot). The objective of the interim review will be to provide a 
multi-year assessment of key indicators within the Pilot fenced area. This would include effectiveness of 
the perimeter fence, along with an initial assessment of survival and performance of the first released 
caribou cohort. 

The MRP will contribute to a program review of the Pilot (i.e., year 12 of the Pilot). This program review 
will be used to evaluate Pilot success and determine whether to continue or decommission the Pilot. 

For each review highlighted above, a record will be prepared and signed by the Pilot Director to document 
that a review has occurred and noting any proposed changes to the MRP. Non-conformances will be 
described and corrective actions with a schedule for completion will be documented. 

7 MANAGEMENT OF CHANGE 

The Pilot Management Team will establish a Management of Change (MOC) procedure to determine how 
internal and external changes could impact Pilot activities and to communicate change to affected 
employees and contractors. The MOC procedure should include a description of what types of change 
may trigger a change to the MRP or how it is implemented (e.g., organizational - personnel change, 
administrative changes - deviation from operating procedures). 
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8 RECORDS 

The following records will be maintained in relation to this MRP: 

Document Title Description Frequency  

Science Committee 
Documentation 

All meetings and workshops are to be documented in a 
database and copies of all relevant materials are to be 
preserved (meeting minutes, presentations, 
deliverables, etc.). 

Quarterly during MRP 
development 

MRP Field Sampling 
Protocols 

Detailed field sampling protocols to be used by technical 
personnel (including researchers and contractors). This 
would include protocols for collecting diagnostic 
samples. 

Reviewed annually and updated 
as needed 

MRP Diagnostic 
Samples 

A database(s) for material samples (i.e., tissue, blood, 
vegetation) that have been collected for analyses in a 
diagnostic laboratory, with sample identification and 
laboratory results. 

Reviewed annually and updated 
as needed 

MRP Progress Review Documentation that a bi-annual progress review has 
occurred. The record should document who participated 
in the review and any proposed changes to the MRP. 
This record is to be signed by the Pilot Director. 

Biannually 

Full MRP Review Record documenting that a review has occurred and 
noting any proposed changes to the MRP. This record 
is to be signed by the Pilot Director. 

Annual 

Comprehensive 
Interim MRP Review 

Summary report of data collected and overall 
performance of Pilot indicators, following release of first 
cohort of reared caribou. 

Once at Year 5 of the Pilot  

Complete Program 
MRP Review 

Summary report of data collected and overall 
performance of Pilot. Information in this review will be 
used to inform whether the Pilot should stop, continue, 
or expand in scope.  

Once at Year 12 of the Pilot  

Electronic Databases 
of Field Data  

Multiple electronic databases that reflect all data 
collected through the MRP. Each database would have 
associated metadata files and any descriptive 
procedures. 

Continuously updated and 
reviewed in detail biannually 

9 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Accountability The obligation of an individual or organization to justify its actions or 
decisions, accept responsibility for them, and to disclose the results in a 
transparent manner. 

Continual Improvement  Recurring activity or process to enhance performance  
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Contractor Company or individual engaged by [PROPONENT] to provide services under 
a consulting or other contractual arrangement; includes a subcontractor. 

Corrective Action  Action to eliminate the cause of a nonconformity or a noncompliance and to 
prevent recurrence. 

Monitoring Determining the status of a system, a process or an activity. In the MRP, 
monitoring is comprised of repeated field-based empirical measurements that 
are collected continuously, analyzed and interpreted regularly, to evaluate 
changes in condition and progress toward meeting a management 
objective(s) and provide information to update management decisions.  

Non-Conformance  Non-fulfilment of a management system requirement. 

Objective A result to be achieved. 

Pilot Management Team The group of individuals who will act as the Pilot proponent whether they are 
GoA employees, industry representatives, third party contractors or a 
combination. 

Pilot Phase One of four stages of Pilot activity; Planning, Construction, Operation or 
Decommissioning. 

Procedure (or Protocol) Specified way to carry out an activity or process. 

Research Although the distinction between monitoring and research is blurred, research 
emphasizes learning and is focussed on developing reliable new knowledge 
or insight into new ecological relationships. A research focus collects 
monitoring data to test among competing hypotheses about causal factors 
driving a process or how a system operates.  

Responsibilities Assigned duties for which a person(s) will be held accountable. 

Stakeholder An individual or organization that is actively involved in the Pilot, whose 
interests may be positively or negatively affected by the implementation of the 
Pilot or who can exert influence over the Pilot. 

10 SUPPORTING DOCUMENTS 

Aboriginal Consultation Planning Guide 

Caribou Husbandry Management Planning Guide 

Communication and Outreach Planning Guide 

Genetic Management Planning Guide 
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Operation and Maintenance Planning Guide 

Predator and Wildlife Management Guide 

Stakeholder Engagement Planning Guide 
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ATTACHMENT A EXAMPLES OF MONITORING AND RESEARCH GOALS FROM 
TECHNICAL MANAGEMENT PLANNING GUIDES 

 

Figure A1 Examples of Research Projects Topics for the Pilot 
(Source: S. Boutin, University of Alberta, Edmonton, Alberta) 

 

Figure A2 Example of Proposed Standards for Monitoring and Documenting Caribou 
Released to Wild 
(Adapted from Sutherland et al. 2010) 
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A) 

 
B) 

 

Figure A3 Conceptual Framework Illustrating A) Linkages Between Monitoring and 
Management Strategies, and B) Key Indicators for Considering Carrying Capacity 
and Stocking Rates for Caribou within a Fenced Predator Exclosure 
(From Fence and Handling Facility Planning Guide) 
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ATTACHMENT B MONITORING DESIGN FRAMEWORK AND DECISION TREE 
FOR SELECTING POTENTIAL FIELD METHODS (NEW 
ZEALAND DEPARTMENT OF CONSERVATION, INVENTORY 
AND MONITORING TOOLBOX) 

 

Figure B1 A Recommended Monitoring Framework for Counting Plants or Animals 
(Source: Greene 2012; p. 9) 
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Figure B2 A Decision Tree for Selecting Potential Monitoring Methods for a Vertebrate Pest 
Management Program in New Zealand  
(Source: Warburton and McNutt 2015; p. 9). 
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1 PURPOSE 

This Operation and Maintenance Planning Guide (the Guide) supports the practical aspects of Pilot 
delivery (e.g., procurement, staffing, maintenance, health and safety, training, etc.). The Guide includes 
subject matter that is not covered directly by other management plans. Where appropriate, operation and 
maintenance policies and procedures should incorporate technical requirements outlined in other 
management plans or make reference to the requirements of other plans. 

2 SCOPE 

This Guide applies to the planning, construction, and operation1 of the Pilot. The Guide identifies what 
operational policies and procedures should be considered to support the achievement of Pilot objectives. 
The Guide is to be used by the Pilot Management Team to develop policies and procedures that will form 
a Pilot Operation and Maintenance Plan (OMP). The Guide is aligned with continuous improvement and 
adaptive management best practices using the following framework steps: 

• Plan – Confirm OMP requirements and develop specific policies, procedures or manuals; 

• Do – Implement the OMP during construction and operations; 

• Check – Monitor and verify that the OMP is delivering the expected results; and 

• Act – Add or modify policies, procedures, manuals or checklists as required to improve results or 
respond to changing needs. 

It is assumed that the entity (government or private) that is responsible for implementing the Pilot will be 
able to apply or revise their existing policies and procedures for many of the topics included in this Guide. 
The Guide contains a listing and brief description of the types of policies and procedures that may be 
applicable to the Pilot. 

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Accountabilities and responsibilities associated with the OMP are described in Table 1 below. The Pilot 
Director is the owner of this document and is accountable for the development of a site-specific OMP and 
its implementation. The Technical Lead is responsible for development and implementation of the OMP 
with the support of Pilot Leads and staff. 

                                                      
1. Plans for decommissioning are not covered in this Guide. Decommissioning plans can be developed if and when a decision to 

end the Pilot has been made. 
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Table 1 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(OMP Owner) 

• Accountable for ensuring that the requirements of this Guide are followed. 
• Provides visible leadership to Pilot staff, contractors and researchers regarding all 

aspects of the Pilot. 

Technical Lead2 
(OMP Implementation 
Owner) 

• Responsible for developing, implementing, monitoring and making necessary changes 
to the OMP. 

• Initiates and facilitates an annual review of the OMP. 

Other Pilot Leads 
(Contributor) 

• Responsible for OMP actions as assigned by the Technical Lead. 
• Responsible for adhering to OMP content and for notifying the Technical Lead of any 

operations or maintenance related issues noted in the course of their work. 

Employees 
(Contributor) 

• Responsible for OMP actions as assigned by the Technical Lead. 
• Responsible for understanding and adhering to OMP content that applies to their work 

and for notifying the Technical Lead of any operations or maintenance related issues 
noted in the course of their work. 

Contractors 
(Contributor) 

• Responsible for understanding and adhering to OMP content that applies to their work 
and for notifying the Technical Lead of any operations or maintenance related issues 
noted in the course of their work. 

Researchers 
(Contributor) 

• Responsible for understanding and adhering to OMP content that applies to their work 
and for notifying the Technical Lead of any operations or maintenance related issues 
noted in the course of their work. 

1. For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Ecology, Regulatory/Stakeholder/Communications, Business Leads. 

4 OPERATION AND MAINTENANCE PLAN DEVELOPMENT 

4.1 Overview 

The OMP will include the policies and procedures required to manage human, financial and physical 
resources that will, in combination with other management plans, increase the reliability, safety and cost 
efficiency of the Pilot. Depending on the topic area, the OMP can include policies, procedures, manuals, 
guidelines or checklists with varying level of specificity and compliance expectations. Applicable provincial 
or federal government standards should be incorporated into the OMP (e.g., animal handling, 
occupational health and safety, labour code). The OMP is expected to include: 

• an introduction describing the purpose of the Pilot, the overarching Pilot objectives, operational 
principles and more specific operations and maintenance objectives; 

• design details including as-built drawings and a survey; 

• a description of built infrastructure including approved uses (e.g., buildings, roads, gates); 

• a description of onsite equipment and materials; 

• a description of the roles and responsibilities of staff, contractors and others who will have access to 
the Pilot site; 
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• a listing of regulatory approvals, permits, inspections certifications and requirements for record 
keeping, reporting and re-inspection or re-certification; and 

• a table of documents associated with the OMP, including document owners, important schedule 
information (e.g., reporting or certification requirements) and key linkages to other documents 
including other management plans. 

If a decision to proceed with the Pilot is made, the Pilot Management Team will undertake the following 
actions: 

• set operation and maintenance objectives (Section 4.2); 

• determine what legislated requirements are to be incorporated into Pilot planning, construction and 
operation (Section 4.3); 

• determine what external operating guidelines and best practices are to be incorporated into Pilot 
planning, construction and operation (e.g., animal welfare standards and protocols); 

• determine what policies and procedures are required for administrative and operational aspects of the 
Pilot and for a maintenance program and determine what policies and procedures the Pilot 
Management Team already has in place that could be used or revised for the Pilot; (Section 4.4); 

• identify and document linkages between the OMP and other management plans (Section 4.4.3; and 

• develop and implement the policies and procedures necessary to operate and maintain the Pilot 
(Sections 4.4 and 6). 

4.2 Operation and Maintenance Objectives 

Operation and maintenance objectives for the Pilot will be confirmed during OMP planning; however, the 
following objectives are proposed: 

• confirm the primary operating objective to do no harm to caribou and confirm safe workplace 
commitments; 

• establish a set of operating and maintenance policies and procedures that support good decision 
making and the achievement of Pilot objectives; 

• ensure a safe workplace for Pilot staff, contractors, researchers and approved land users; 

• use Pilot resources effectively and efficiently; 

• incorporate continuous improvement principles in all aspects of the Pilot; and 

• incorporate relevant requirements from other management plans that support operations and 
maintenance objectives particularly as they relate to Aboriginal and stakeholder expectations and 
caribou husbandry. 

4.3 Legislated Requirements 

In addition to regulatory approvals, permits and dispositions required to construct the Pilot, there will also 
be a variety of regulatory compliance requirements to be managed during Pilot operation. The 
development of the OMP is an opportunity to identify, document, plan for, schedule and report on 
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regulatory compliance applicable to all of the activities covered by the OMP and by other management 
plans. 

Compliance obligations should be incorporated directly into operating policies and procedures and should 
also be managed using a regulatory compliance plan or compliance calendar. Ongoing compliance 
obligations may include the need for permits to take specific actions (e.g., actions related to animal 
handling), meeting codes of practice (e.g., water crossings), and requirements related to buildings, 
staffing and workplace safety. 

The following list, which is not comprehensive, includes some of the legislation that is applicable to Pilot 
operations and may have ongoing compliance requirements: 

• Alberta Wildlife Act; 

• Canada Species at Risk Act; 

• Alberta Public Lands Act; 

• Alberta Water Act; 

• Alberta Occupational Health and Safety Act, Regulation and Code; 

• Alberta Employment Standards Code; 

• Canada Labour Code; and 

• Alberta and municipal building, utility and fire codes. 

4.4 Policies and Procedures 

The Pilot Management Team will need to review the final Pilot design and determine what content is 
necessary for the OMP. Suggested best practices for OMP development include that: 

• documents should be as simple and clear as possible and should focus on actions that support Pilot 
objectives and principles; 

• whenever possible, procedures should include figures, diagrams and labeled photographs in place of 
or in addition to a written description; 

• checklists should be used where possible as a simple tool to both direct staff and provide 
documentation of actions taken; 

• a master schedule should be developed to manage key actions throughout the year that apply to any 
of the management plans; and 

• duplication should be minimized by cross-referencing other documents rather than repeating 
requirements. 

The following sections provide suggested content as a starting point for development of the OMP. 

4.4.1 Administrative and Operational Policies and Procedures 

Development of an OMP will include the establishment of the necessary policies and procedures to 
operate the Pilot safely and effectively. At a minimum, the policies and procedures listed in Table 2 
should be considered for inclusion in the OMP. 
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Table 2 Administrative and Operational Policies and Procedures 

Item Type of 
Document(s) Content 

Human Resources 
and Staffing 

Policy Policy defining how staff hiring or contracting is conducted to ensure 
competent candidates are selected, appropriately compensated and trained to 
discharge the duties of their position.  

Health and Safety  Policy 
Procedures 
Guidelines 
Manuals 

Pursuant to the Alberta Occupational Health and Safety Act, employers are 
responsible for ensuring the safety of all workers. A Pilot health and safety 
policy will document the proponent’s commitment to health and safety, health 
and safety goals and objectives for the Pilot and clearly define the 
responsibilities of the Pilot Director, Pilot Leads (management), staff, 
contractors and researchers. 

In addition to the overarching Policy, health and safety procedures or 
guidelines should be developed to address hazard assessment, hazardous 
materials, workplace inspection, incident and emergency management (with 
links to the Emergency Response Plan), training and competency, first aid, 
and workplace behaviour.  

Training  Policy 
Manuals 
Checklists 

A training policy would include minimum expectations for all staff and 
contractor roles and would define how external vendors are selected to deliver 
required training. A checklist should be developed to consolidate and track all 
of the role specific training requirements defined in all management plans.  

Insurance Policy  Policy defining what property and liability insurance is required and how the 
terms of purchased insurance are incorporated into Pilot construction and 
operation.  

Finance and 
Accounting  

Policy(s) 
Procedures 
Templates 

Policy, procedures and templates for all aspects of financial management 
including accounting, cost control, expenses and reimbursements, equipment 
and material inventory, annual budget development and approval and annual 
financial reporting. 

Procurement and 
Contracting  

Policy 
Procedures 
Templates 

Policy defining how vendors and goods are selected for the Pilot including who 
can make selection and purchasing decisions. Information to be considered 
includes financial and contracting authorities, purchasing processes, records, 
accounting, cost control, staff expenses and vendor performance. Contracting 
processes and templates for vendors will also be required. It is expected that 
the procurement policy will contain expectations for hiring local and/or 
Aboriginal owned businesses when possible.  

Pilot Schedule Template A master Pilot schedule that includes key dates throughout the calendar year 
for important actions, reviews, seasonal operational changes, etc. This 
schedule should tie together important dates from all management plans. 

Record Keeping Policy  As the Pilot is a research project, record keeping will be critical for adaptive 
management during operations and for understanding Pilot success or failure. 
A record keeping policy will define what records are required and how they are 
stored for all Pilot activities. Important records will include a daily operating log 
book, purchasing, maintenance and training records and the documentation 
required in each of the Pilot management plans.  
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Item Type of 
Document(s) Content 

Operating Log Policy 
Checklist 
Template 

Policy defining requirements for regular documentation of operation and 
maintenance actions and observations. It is expected that Pilot staff will 
maintain a daily operating log and will be instructed to document specific 
actions that occur on a daily, weekly, monthly or annual basis (e.g., animal 
monitoring, inspections, caretaking, waste disposal, maintenance actions, 
seasonal procedures). 

Sampling and 
Analysis  

Policy 
Manual 
Procedure 
Checklists 

Policy and/or technical manual defining sampling standards, laboratory 
certifications, laboratory methods and quality assurance may be useful for 
standardizing samples taken throughout the life of the Pilot (e.g., animal 
health, water quality, supplemental food quality). If Pilot staff are responsible 
for taking regular samples a procedure or checklist for sampling and handling 
should be developed.  

Equipment and 
Materials 

Manuals 
Checklists 

The OMP should include all manufacturers operating manuals, 
troubleshooting guides and safety information for equipment onsite (e.g., all 
terrain-vehicles, snow machines, power tools). Operating instructions or 
checklists can be developed for use, where appropriate.  

Regulatory 
Compliance 

Plan 
Compliance 
Calendar 

Legislated requirements for reporting, monitoring, or documentation should be 
documented with timelines and responsibilities in the form of a regulatory 
compliance plan or compliance calendar. 

Construction and 
Operation in a 
Caribou Range 

Policy  Policy for meeting regulatory requirements and using best management 
practices for construction and operation in a caribou range. 

Contractors Policy 
Checklist  

Policy defining behaviour standards for contractors coming onto the site with a 
particular focus on worker health and safety and on minimizing potential 
adverse effects on caribou within the Pilot fence. Checklists may be helpful to 
communicate consistent and clear expectations.  

Researchers Policy 
Checklist 

Policy defining behaviour standards for researchers coming onto the site with 
a particular focus on worker health and safety and on minimizing potential 
adverse effects on caribou within the Pilot fence. Checklists may be helpful to 
communicate consistent and clear expectations. 

Visitors Policy Policy defining behaviour standards for escorted visitors coming onto the site 
with a particular focus on minimizing potential adverse effects on caribou 
within the Pilot fence.  

Construction  Plan 
Checklist 

A construction plan will be developed by the contractor(s) hired to construct 
the fence, handling facility and access roads and this Plan should be reviewed 
and approved by the Pilot Management Team. Schedules and checklists can 
be used by the Pilot Management Team to track progress against the 
construction plan. 

Commissioning Plan 
Checklist 

A simple commissioning plan and checklist should be developed. The 
objectives of the commissioning plan will be to ensure that all Pilot 
infrastructure is functional (e.g., fence, handling facility, buildings) and all 
systems are working as designed (e.g., electrical, mechanical, water) prior to 
the start of operation and the translocation of caribou into the fence. The 
commissioning plan and checklist should include a list of all required 
certifications and inspections (e.g., building, plumbing, electrical). 
Commissioning should also include testing of emergency response 
procedures. 
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4.4.2 Maintenance Program 

A Pilot maintenance program will define the actions taken to maintain the fence, handling facility, 
equipment, roads and buildings constructed for the Pilot. The maintenance program should focus on 
preventative measures to extend the life of Pilot infrastructure and minimize the amount of unplanned 
maintenance that is required. 

The maintenance program should include: 

• a checklist of preventative maintenance actions that are to be completed and on what frequency 
(e.g., daily, weekly, monthly, annually) and who is responsible (e.g., staff or contractor role, external 
vendor); 

• a review of maintenance actions that are tied to known regulatory requirements for operating the 
facility, buildings and equipment; 

• a schedule of maintenance activities updated for each calendar year; 

• a procedure for preparing and approving an annual maintenance budget; 

• task descriptions, procedures and checklists as appropriate; 

• record keeping requirements; 

• staff training requirements; 

• manufacturer’s information including manuals, recommended maintenance, troubleshooting guides, 
repair instructions and warranties; 

• inventory of spare parts and approved vendors for purchasing materials for maintenance purposes; 

• inventory of tools and equipment used to conduct maintenance activities; 

• schedule and records for items that need to be inspected or certified; and 

• a list of approved vendors and service agreements in place along with work order procedures. 

Preventative Maintenance 

Preventative (planned) maintenance includes actions performed on a regular schedule to detect and 
mitigate any degradation of equipment or infrastructure with the aim of extending its useful life. A 
preventative maintenance approach requires additional human resource investment spread across the life 
of the Pilot with the expectation that the extra investment will extend the life of physical infrastructure and 
equipment and minimize unexpected costs. For the Pilot, preventative maintenance will also help to 
ensure that risk to caribou within the fence are minimized. Items to be included in the preventative 
maintenance program include: 

• inspection requirements; 

• fence and access points; 

• handling facility infrastructure; 

• access roads including watercourse crossing structures; 

• equipment; 

• building interior and exterior (housekeeping, general maintenance, heating, ventilation and air 
conditioning, annual inspection, record keeping); 
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• utility systems including plumbing (water and sanitary waste), electrical (lighting, power, emergency 
backup) and gas supply; 

• communication systems; 

• security systems if used; 

• fire protection (detection systems, extinguishers, sprinkler systems if any); and 

• mechanical systems if any (e.g., conveyance for animal feed if required, automatic gates). 

Corrective Maintenance 

Corrective (unscheduled) maintenance includes the actions taken to identify and remedy failed 
equipment, systems and infrastructure. Procedures should be developed for determining corrective 
actions, selecting and contracting service providers and record keeping. A simple root-cause analysis 
procedure should be developed for instances where an unexpected breakdown of critical infrastructure or 
equipment occurs. This assessment should be aimed at improving operational procedures or preventative 
maintenance activities. 

4.4.3 Linkages to Other Management Plans 

In addition to the policies and procedures developed as part of operation and maintenance planning, 
there will be several procedures and policies developed as part of other management plans. As part of 
OMP development, the Pilot Management Team is to incorporate the requirements of other management 
plans into Pilot operation. The following management plans, once developed, are expected to have 
content with relevant linkages to the OMP: 

• Fence and Handling Facility Construction Plan; 

• Caribou Husbandry Plan; 

• Predator and Wildlife Management Plan; 

• Access Management Plan; 

• Emergency Response Plan; 

• Monitoring and Research Plan; and 

• Genetic Management Plan. 

The following management plans are less likely to have direct links to the OMP but actions required in 
these plans are to be integrated into the overall annual schedule for the Pilot: 

• Aboriginal Consultation Plan; 

• Stakeholder Engagement Plan; and 

• Communication and Outreach Plan. 

It is expected that most, if not all, management plans will be developed concurrently and the identification 
of synergies, linkages and redundancies will be part of the development effort. 
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5 OPERATIONS AND MAINTENANCE PLAN IMPLEMENTATION 

5.1 Schedule 

Table 3 Schedule 

Timing OMP Requirement  

Decision to proceed with Pilot 
The Technical Lead will initiate the development of an OMP with sufficient time 
to develop necessary documents prior to Pilot construction 

Prior to construction Full OMP development and readiness for implementation 

As required  
Review and updating of specific policies and procedures as required based on 
learnings from operation and maintenance activities (as per Section 6) 

Annual during operations Full OMP review (as per Section 6) 

Continuous OMP implementation 

 

5.2 Resourcing and Administration 

The Pilot Director and Technical Lead will identify internal and external resources required to successfully 
develop, implement, evaluate, and continuously improve the site-specific OMP. Development of the OMP 
should include consultation with experts in fields where Pilot staff have no prior experience. 

5.3 Training and Certification 

Training and certification requirements for staff will be identified during the development of the OMP. It is 
expected that several OMP procedures will require training for staff and the Pilot Director is accountable 
for ensuring that all staff are adequately trained to safely and effectively complete the tasks in their job 
description. Training requirements for contractors, researchers and other approved land users may also 
be identified during OMP development. Training and certification requirements identified during the 
development of the OMP and all other management plans should also be incorporated into a single 
document that is reviewed annually to ensure all requirements are being met. 

5.4 Reporting and Documentation 

Internal documentation associated with the site-specific OMP will include: 

• the site-specific OMP and associated policies, procedures, manuals, checklists and schedules; 

• records of annual reviews of the OMP associated documents (Section 6); and 

• documentation identified in each component of the OMP. 

External documentation may be required for regulatory compliance. 
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5.5 Communications 

5.5.1 Internal 

The Pilot Management Team will establish internal communication procedures to ensure that all staff, 
contractors and researchers are aware of the expectations established for them in all Pilot management 
plans, including the components of the OMP. 

5.5.2 External 

There are no external communications requirements associated with the OMP specifically; however, there 
may be external communication associated with OMP components. 

6 EVALUATION AND CONTINUOUS IMPROVEMENT 

The Pilot Management Team will conduct an annual review of the OMP to confirm and document that: 

• the requirements of the OMP are being met; 

• policies and procedures in place are working to meet Pilot objectives; 

• staff feedback on policies and procedures and lessons learned are being incorporated into the OMP 
and its associated documents throughout the year as needed; and 

• significant changes to Pilot governance or operation are reviewed to understand implications for the 
OMP and other management plans. 

The OMP review will occur annually during operations. For each review, a record will be prepared and 
signed by the Pilot Director to document that a review has occurred and noting any proposed changes to 
the OMP or associated documents. Non-conformances will be described and corrective actions with a 
schedule for completion will be documented. 

7 MANAGEMENT OF CHANGE 

The Pilot Management Team will establish a Management of Change (MOC) procedure to determine how 
internal and external changes could impact Pilot activities and to communicate change to affected 
employees and contractors. The MOC procedure should include a description of what types of change 
may trigger a change to operation and maintenance management (e.g., technical - changes to gate 
design, organizational - personnel change, administrative changes - deviation from operating 
procedures). 
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8 RECORDS 

The following records will be maintained in relation to this OMP: 

Document Title Description Frequency  

OMP An overarching OMP signed by the Pilot Director and 
Technical Lead.  

Before Construction 
When changes are required 

OMP Documents  All policies, procedures, manuals and checklists 
developed to address specific OMP topic areas, 
including the maintenance program. 

Updated as needed 

OMP Review  Documentation that an annual review of the OMP has 
occurred. The record should document who 
participated in the review and any proposed changes 
to procedures. This record is to be signed by the Pilot 
Director. 

Annual 

9 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Accountability The obligation of an individual or organization to justify its actions or 
decisions, accept responsibility for them, and to disclose the results in a 
transparent manner. 

Continual Improvement  Recurring activity or process to enhance performance. 

Contractor Company or individual engaged by [PROPONENT] to provide services 
under a consulting or other contractual arrangement; includes a 
subcontractor. 

Corrective Action  Action to eliminate the cause of a nonconformity or a noncompliance and 
to prevent recurrence. 

Legislated Requirement Regulatory requirement established by government legislation, regulation, 
codes, policy and guidelines including the terms of all operating permits 
and approvals. 

Maintenance Work required to keep something in proper condition. 

Monitoring Determining the status of a system, a process or an activity. 

Non-Conformance  Non-fulfilment of a management system requirement. 

Objective A result to be achieved. 
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Pilot Management Team The group of individuals who will act as the Pilot proponent whether they 
are Government of Alberta employees, industry representatives, third party 
contractors or a combination. 

Pilot Phase One of four stages of Pilot activity; Planning, Construction, Operation or 
Decommissioning. 

Procedure or Protocol Specified way to carry out an activity or process. 

Responsibilities Assigned duties for which a person(s) will be held accountable. 

Root-Cause Analysis Determination of the factor causing a non-conformance that should be 
eliminated through process or procedural changes. 
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1 PURPOSE 

This Risk Management Planning Guide (the RMP Guide) defines a continuous, proactive procedure for 
identifying, analyzing and responding to risks throughout the life of the Pilot. This RMP Guide describes 
the actions to be taken by the Pilot Management Team to develop and implement a site-specific Risk 
Management Plan (RMP). Application of the procedure outlined in this RMP Guide will reduce uncertainty 
and increase the probability of Pilot success. Implementation of the risk management procedure outlined 
in this RMP Guide is expected to: 

• increase the likelihood of achieving Pilot objectives through proactive identification and control of 
potential risks; 

• improve stakeholder confidence in the Pilot; and 

• encourage risk based decision making and planning. 

2 SCOPE 

This RMP Guide applies to all activities associated with the planning, construction, operation and 
decommissioning1 of the Pilot. The RMP Guide is aligned with continuous improvement best practices 
and requires that: 

• Plan - risk management is planned and embedded in all activities throughout the life of the Pilot; 

• Do - a Pilot-level Risk Register is developed, acted upon and reviewed quarterly; 

• Check - risk management actions are monitored to confirm that they are delivering the expected 
results; and 

• Act - systems are in place to modify the RMP or other Pilot management actions to improve results. 

ISO 31000 defines risk as the ‘effect of uncertainty on objectives’ and most enterprises approach risk 
management as an overall view of the probability and potential impact of an identified risk. For a large 
enterprise, risk management is a complex, fully resourced business function and that is not the intent of 
the risk management procedure described in this RMP Guide. This requirements of this RMP Guide are 
intended to support decision making and performance monitoring for Pilot activities in a manner that is 
consistent, clear and simple for the Pilot Director, Pilot Leads, staff, contractors and researchers to 
implement. 

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Accountabilities and responsibilities associated with the RMP Guide are described in the Table 1 below. 
The Pilot Director is the owner of the RMP and is accountable for its implementation with the support of 
Pilot Leads and staff. The Technical Lead is responsible for the development and implementation of the 
RMP. 

                                                      
1. Pilot implementation includes ten full years of operation followed by a Pilot review and decommissioning; however, a decision 

could be made to extend operation beyond ten years if the Pilot is successful. 
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Table 1 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(Accountable) 

• Accountable for ensuring that the requirements of the RMP are followed. 
• Considers risk when making decisions and providing direction to Pilot staff, contractors and 

researchers. 
• Initiates and leads a quarterly review of the Risk Register (Section 4.2.5). 
• Reviews and makes any necessary revisions to the RMP and associated tools and 

procedures (Sections 4.3 and 5). 
• Provides visible leadership to Pilot staff, contractors and researchers regarding all aspects 

of the Pilot, including risk management. 

Technical Lead2 

(Responsible) 

• Responsible for developing, implementing, monitoring and making necessary changes to a 
site-specific RMP and associated documents. 

• Initiates and facilitates regular RMP reviews. 

Other Pilot Leads 
(Risk Owner) 

• Act as subject matter experts. 
• Act as Risk Owners, responsible for developing and implementing risk mitigation Action 

Plans and for participating in the quarterly Risk Register review. 
• Communicate important risk information to employees, contractors, researchers and 

stakeholders. 
• Take personal responsibility for understanding and for minimizing risk in their work. 

Employees 
(Action Owner) 

• Take personal responsibility for understanding and minimizing risk in their work. 
• Communicate important risk information to contractors and researchers depending on their 

scope. 
• Implement risk mitigation actions relevant to their scope of work as directed by the Pilot 

Director or Pilot Leads. 

External Technical 
Advisors 
(Contributor) 

• Act as subject matter experts. 
• Participate in the identification or risks, development of risk mitigation Action Plans and 

Risk Register reviews as requested by the Pilot Director or Pilot Leads. 

Contractors 
(Contributor) 

• Take personal responsibility for understanding and minimizing risk in their work. 
• Communicate important risk information related to their scope of work to Pilot 

representatives. 
• Implement risk mitigation actions relevant to their scope of work as directed by the Pilot 

Director or Pilot Leads. 

Researchers 
(Contributor) 

• Take personal responsibility for understanding and minimizing risk in their work. 
• Communicate important risk information related to their scope of work to Pilot 

representatives. 
• Implement risk mitigation actions relevant to their scope of work as directed by the Pilot 

Director or Pilot Leads. 

1. For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is responsible for a defined scope of Pilot 
activities. Positions expected to include Technical; Regulatory, Stakeholder, and Communications; Ecology; and Business 
leads. 
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4 RISK MANAGEMENT PROCEDURE 

4.1 Overview 

Effective risk management is proportionate to the level of risk in an enterprise, project or activity and is 
responsive to change. This RMP Guide establishes a risk management procedure that is aligned with 
Pilot objectives and is embedded into all Pilot activities during planning, construction, operation and 
decommissioning. 

There are many ways to approach risk management but all methodologies focus on assessing the 
significance of identified risks and the implementation of appropriate risk responses. Some approaches to 
risk management also include an assessment of opportunities so that positive impacts can also be 
identified and amplified. For the purposes of the Pilot, this RMP Guide is focused on a limited set of risk 
categories that could adversely affect achievement of Pilot objectives. Ultimately, the risk management 
procedure can be described as a proactive problem solving tool that uses a simple qualitative approach to 
build a Risk Register that can be used to inform decisions and manage risks throughout the life of the 
Pilot. The procedure (Figure 1) requires the Pilot Management Team to: 

• consider how Risk Planning is incorporated into Pilot phases and activities; 

• establish a method for Risk Identification that uses a combination of technical and stakeholder 
knowledge; 

• conduct a Risk Analysis to establish a risk ranking that determines if risk reduction actions are 
needed; 

• determine an appropriate Risk Treatment and develop an Action Plan; and 

• Monitor and Control risks. 
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Figure 1 Risk Management Procedure 

4.2 Risk Assessment Methodology 

4.2.1 Risk Planning 

Risk planning is important to establish the ground rules for identifying, assessing, treating and responding 
to risk. Early and thorough planning ensures that risk management activities are adequate for the level of 
risk in the Pilot and that resources are available to implement the RMP. Once established, the Pilot 
Management Team will schedule planning meetings to: 

• review Pilot objectives; 
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• review Pilot design, schedule and cost information; 

• review the Pilot governance structure, staffing and available resources and expertise to determine 
who should be involved in risk management activities; 

• determine what inputs are available for risk identification including input from technical advisors and 
stakeholders; 

• agree on how risk management will be incorporated into all Pilot phases and activities; 

• establish a process for raising risks and requirements for documentation and communication 
internally and, if required, externally; 

• determine what types of decisions will require a risk review throughout the life of the Pilot; and 

• develop a plan for building the Risk Register and implementing the RMP. 

4.2.2 Risk Identification 

Risk identification is the process of determining what risks might affect the Pilot and describing how each 
risk might impact Pilot objectives. Risk identification is an iterative process as risks may apply only to 
specific phases of the Pilot and new risks may be identified as the Pilot proceeds. 

Materials that should be reviewed to identify risks include: 

• Pilot objectives, governance, scope, design, cost, schedule and procurement information; 

• technical requirements including the content of other Pilot management plans; 

• stakeholder and Aboriginal rights holder inputs including commitments made during any phase of the 
Pilot; 

• regulatory requirements; and 

• information about similar projects. 

Methods for identifying risks include: 

• brainstorming; 

• interviewing stakeholders and technical experts; 

• reviewing risk work or and technical reports completed for similar projects; 

• reviewing relevant academic papers; and 

• diagramming techniques and analysis tools such as a SWOT analysis, cause and effect diagrams 
(e.g., fishbone), flow charts, influence diagrams, etc. 

Risks can be organized into categories to facilitate Risk Register reviews, establish risk ownership 
groupings and to encourage simultaneous review of related risks. Risk categories can be used to develop 
a Risk Breakdown Structure (RBS). An example RBS that may be appropriate for the Pilot is presented in 
Attachment D as part of the preliminary risk identification. Preliminary risk categories proposed for the 
Pilot are: 

1. Technical or Operational Risks that can affect the Pilot as a result of inadequate or failed process, 
people, systems or from external events (e.g., damage to the fence or facilities, fire, predator 
incursion, workplace safety, disease, inadequate food source). 
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2 Financial Risks that create schedule delays or have cost implications (e.g., access to skilled 
contractors, access to materials at a reasonable cost, access to infrastructure). 

3. Organizational Risks that relate to Pilot governance, staffing and management of change. 

4. Compliance Risk that relate to non-compliance with regulatory requirements. 

5. Stakeholder and Reputational Risk that relate to maintaining public and stakeholder support for the 
Pilot. 

The Risk Register is used to document the outputs of the Risk Identification step (Attachment A). For 
each risk: 

• a risk number and category is assigned; 

• the risk is tied to the Pilot phase or phases to which it applies; 

• a brief description of the risk is prepared, including the potential impact on Pilot objectives; and 

• relevant risk reduction opportunities already incorporated into Pilot planning and design are 
described. 

A preliminary risk identification (Table 2; Attachment D) and a preliminary Risk Register (Attachment C) 
have been completed for the Pilot but will need to be updated when the Pilot Management Team is in 
place. 

Table 2 Preliminary Risk Identification (Examples) 

Risk Category Risks (Examples) 

Technical / Operational Wildfire 
Severe weather 
Worker injury 
Working alone 
Unauthorized access 
Predator incursion 
Disease  

Financial Access to skilled trades 
Fabrication schedule and material delivery 
Extensive unplanned maintenance  
Access to power 
Challenges from tenure holders 

Aboriginal and 
Stakeholder 

Challenges from non-supportive Aboriginal rights holders and traditional land users 
Challenges from non-supportive stakeholders 

Organizational Insufficient human resources to conduct Pilot activities  

Compliance Non-compliance with regulatory approvals / permits 

4.2.3 Risk Analysis 

Risk Analysis is the process of prioritizing risks for further action by assessing the probability of 
occurrence and the severity of a potential consequence. For the purposes of this RMP, the potential 
consequence and likelihood of any risk should consider risk reduction opportunities already incorporated 
into Pilot planning and design. 
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For each risk, a risk ranking will be determined using the following steps: 

1. Consequence - Evaluate the type of consequence and the severity of the consequence using pre-
established criteria defined in the Risk Matrix (Attachment B) represented by a numerical scale from 
1 to 5. 

2. Likelihood - Determine the likelihood of occurrence using criteria defined in the Risk Matrix 
(Attachment B) represented by a numerical scale from 1 to 5. 

3. Risk Ranking – Calculate a risk ranking by multiplying the consequence and likelihood values. 
The risk ranking determines whether a risk is High, Medium or Low priority as defined in the Risk 
Matrix (Attachment B) and whether or not additional risk treatment is required. 

The risk assessment is primarily qualitative; however, if appropriate for specific risks, a quantitative 
assessment can be done where information is available (e.g., costs and schedule impacts associated 
with a specific risk). 

Risk ranking is a prioritization exercise that determines the type of risk response and level of risk 
treatment that is required as defined in the Risk Matrix (Figure 2; Attachment B). Three priorities are 
defined as follows: 

1. High Priority – risk reduction is required; 

2. Medium Priority – risk reduction or increased monitoring of existing controls is required; and 

3. Low Priority – no additional risk reduction is required; risk is acceptable with existing controls in 
place. 

 

Figure 2 Risk Matrix 
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4.2.4 Risk Treatment and Action Plan 

Risk Response 

Once risks have been ranked and prioritized, the following risk responses can be taken (in order of 
preference; Figure 3): 

• Avoid - eliminate the threat or cause (e.g., change in design); 

• Mitigate - reduce the probability or severity of occurrence (e.g., increase monitoring, increase 
maintenance requirements); 

• Transfer – transfer the risk to another party (e.g., contractor, insurance) in cases where another party 
is better positioned to manage the risk; or 

• Accept – accept the risk and take no action. This response would likely only be taken when there is 
no cost-effective way to eliminate or reduce the risk or the risk is outside of the control of the Pilot 
Management Team. If a risk is accepted, there may be need to develop a contingency plan to 
implement if the risk should ever occur. 

Risk Treatment and Action Plan 

Where risks cannot be avoided, transferred or accepted a risk control strategy and Action Plan is required 
(Figure 3). Controls can be of three types: 

• Preventative Controls – prevent the risk from occurring; 

• Monitoring Controls – determine if the risk is occurring; or 

• Response Controls – respond and recover from an event after it occurs. 

Risk owners are responsible for determining what controls are to be put in place, how they will be 
implemented, what resources are required, and what the cost and schedule implications may be. Controls 
are documented in the Risk Register and reviewed quarterly (Section 4.2.5). 

If, after controls are implemented, some risk remains, that should be documented in the risk register. 
A residual risk may require consideration of cost or schedule contingencies that need to be incorporated 
into Pilot planning, construction, operation or decommissioning activities. Contingencies are more easily 
determined for risks that have been assessed quantitatively. 
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Figure 3 Risk Response and Treatment 

4.2.5 Monitor and Control Risks 

Monitoring and controlling risk is done by implementing the Action Plans, conducting regular reviews of 
the Risk Register, monitoring residual risks, identifying new risks and evaluating the overall risk 
management program. Monitoring and control of risks will be accomplished according to the requirements 
described in Table 3. 

Table 3 Risk Monitoring and Control Requirements 

Monitoring and Control Requirement  

Action Plan Implementation  

Risk Owners are responsible for: 
• implementing Action Plans as part of their scope of work; 
• monitoring success of risk control measures on an ongoing basis; and 
• raising concerns regarding Action Plan effectiveness with the Pilot Director. 

Risk Identification  

The Pilot Management Team will establish mechanisms for: 
• new risks to be raised by staff, contractors and researchers; and 
• incorporating Pilot performance information into risk management (e.g., cost, 

schedule, deliverable status). 
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Monitoring and Control Requirement  

Risk Register Review  

The Pilot Management Team will conduct a quarterly Risk Register review to: 
• review existing risks to confirm status and review adequacy of Action Plans; 
• incorporate new risks; 
• retire outdated risks; and 
• review performance indicators (Section 5). 

RMP Review  
The Pilot Management Team will conduct regular reviews of the RMP as described 
in Section 5. 

Audits 
The Pilot Management Team will determine if an auditing function is required and, if 
so, will establish audit procedures.  

Management of Change  
The Pilot Management Team will establish a Management of Change (MOC) 
procedure as described in Section 6. 

4.3 Schedule 

Table 4 Schedule 

Timing RMP Requirement  

Decision to proceed with Pilot 
The Pilot Director will initiate Risk Planning actions and the Technical Lead will, 
with support from other leads, complete the Risk Register in the first 90 days 

Every 6 Months during planning 
and construction 

Full RMP Review (as per Section 5) 

Annual during operations Full RMP Review (as per Section 5) 

At decommissioning  Full RMP Review (as per Section 5) 

Quarterly Risk Register Review  

Continuous Action Plan Implementation 

 

4.4 Resourcing 

The Pilot Director and Pilot Leads will identify internal and external resources required to successfully 
develop, implement, evaluate, maintain and continuously improve the RMP. 

4.5 Training and Certification 

There are no specific training or certification requirements associated with the RMP. Notwithstanding, 
adequate training and appropriate certification of employees, contractors and researchers will reduce risk 
associated with the work that those individuals are conducting. Identification of training and certification 
requirements is included in all Pilot management plans. Training and certification requirements that are 
related to the management of specific risks should be included in the Action Plan for that risk and 
monitored accordingly. 
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4.6 Reporting and Documentation 

Risk management is typically an internally focused process with minimal or no external reporting and the 
Risk Register serves as the primary documentation. As the Pilot Management Team is expected to be a 
small group of individuals, there is limited need for internal reporting as long as all team members are 
aware of risk management activities and are participating in risk management for their scope of work. The 
Pilot Management Team, as owners of all Pilot management plans, will be responsible for identifying 
outputs from the RMP that are to be incorporated into actions associated with other management plans. 

The Pilot Management Team may consider whether or not any RMP specific external reporting to 
stakeholders, including technical advisors, is necessary. 

4.7 Communications 

4.7.1 Internal 

The Pilot Management Team will establish internal communication procedures to ensure that all staff, 
contractors and researchers are aware of the expectations established for them in all Pilot management 
plans, including the RMP. 

4.7.2 External 

There are no external communications requirements associated with the RMP. External communication 
with stakeholders and the public will be conducted at the Pilot level as described in the Aboriginal 
Consultation Plan, Communication and Outreach Plan and the Stakeholder Engagement Plan. Important 
information arising from risk management activities can be incorporated into the engagement actions 
outlined in the Aboriginal Consultation Plan, Communication and Outreach Plan and the Stakeholder 
Engagement Plan as appropriate. 

5 EVALUATION AND CONTINUOUS IMPROVEMENT 

The Pilot Management Team will conduct regular reviews of the RMP to confirm and document that: 

• the requirements of the RMP are being met; 

• the quarterly Risk Register review is being undertaken in meaningful way that supports Pilot decision 
making and effectively manages risk; 

• risk owners are implementing action plans in a meaningful way; and 

• significant changes to Pilot governance or operation are reviewed to understand implications for the 
RMP and other management plans. 

The RMP review will occur every six months during planning and construction, annually during operations 
and at the initiation of the decommissioning phase. For each review, a record will be prepared and signed 
by the Pilot Director to document that a review has occurred and noting any proposed changes to the 
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RMP or to procedures or guidance, including the Risk Matrix and Risk Register. Non-conformances will 
be described and corrective actions with a schedule for completion will be documented. 

Risk management inherently monitors how well other systems and processes are functioning but it is still 
helpful to establish a limited set of performance indicators to confirm that risk management activities are 
supporting Pilot objectives. The Pilot Management Team will select a limited number of performance 
indicators related to the implementation of the RMP and will incorporate them into overall Pilot 
performance management and reporting. Performance indicators can be used to provide information on 
how risk management is contributing to achieving Pilot objectives, to measure the effectiveness of 
controls in place and mitigations applied and to also warn of potential problems before they occur. 
Indicators can be activity based (e.g., number of RMP reviews), reactive (e.g., number of risk events 
resulting from inadequate risk controls); or predictive (e.g., trends in a particular risk event). 

6 MANAGEMENT OF CHANGE 

The Pilot Management Team will establish a Management of Change (MOC) procedure to determine how 
internal and external changes could impact Pilot activities and to communicate change to affected 
employees and contractors. The MOC procedure should include a description of what types of change 
may trigger a Risk Register review (e.g., technical - changes to gate design, organizational - personnel 
change, administrative changes - deviation from operating procedures). 

7 RECORDS 

The following records will be maintained in relation to this RMP: 

Document Title Description Frequency  
RMP Review Record documenting that a review has occurred and 

noting any proposed changes to the RMP or to 
procedures or guidance including the Risk Matrix. This 
record is to be signed by the Pilot Director. 

Planning - Every 6 Months 
Construction – Every 6 Months 
Operation – Annual 
Decommissioning – at initiation 

Risk Register Review Documentation that a quarterly risk register update has 
occurred. The record should document who 
participated in the review and any proposed changes 
to procedures. This record is to be signed by the Pilot 
Director. 

Quarterly 

Risk Register The Risk Register is to be updated at least quarterly 
and a current version is to be available to the Pilot 
Management Team as well as staff and contractors, as 
appropriate. 

Quarterly 
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8 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Accountability The obligation of an individual or organization to justify its actions or 
decisions, accept responsibility for them, and to disclose the results in a 
transparent manner. 

Continual Improvement  Recurring activity or process to enhance performance.  

Contractor Company or individual engaged by [PROPONENT] to provide services 
under a consulting or other contractual arrangement; includes a 
subcontractor. 

Corrective Action  Action to eliminate the cause of a non-conformity or a non-compliance and 
to prevent recurrence. 

Mandatory Requirement Regulatory requirement established by government legislation, regulation, 
codes, policy and guidelines including the terms of all operating permits and 
approvals. 

Monitoring Determining the status of a system, a process or an activity.  

Non-conformance  Non-fulfilment of a management system requirement. 

Objective A result to be achieved.  

Opportunity A risk that could have a positive effect on one or more Pilot objectives. 

Pilot Management Team The group of individuals who will act as the Pilot proponent whether they 
are Government of Alberta employees, industry representatives, third party 
contractors or a combination. 

Pilot Phase One of four stages of Pilot activity; Planning, Construction, Operation or 
Decommissioning. 

Procedure Specified way to carry out an activity or process.  

Responsibilities Assigned duties for which a person(s) will be held accountable. 

Risk Category A group of potential causes of risk. 
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Risk Register Documentation of the outcomes of a risk analysis and associate response 
planning. 

Stakeholder An individual or organization that is actively involved in the Pilot, whose 
interests may be positively or negatively affected by the implementation of 
the Pilot or who can exert influence over the Pilot. For the purposes of this 
RMP Guide, stakeholders also include Aboriginal right holders. 

Threat A risk that could have a negative effect on one or more Pilot objectives. 
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ATTACHMENT A RISK REGISTER GUIDE 

 
Caribou Recovery Pilot Project - Risk Register Guide 

Risk # Risk Number  

Pilot Phase Planning, Construction, Operation, Decommissioning, Multiple, All 

Risk Type / Category NTD - To Be Determined 

Risk Description Brief description of the risk and potential impact on Pilot objectives 

Risk Reduction / Barriers In 
Place 

Describe risk reduction opportunities already incorporated into Pilot planning, including: 
• Design considerations (inherent safety) 
• Construction considerations (engineered safety) 
• Operation considerations (procedural safety) 

Severity / Consequence 

1. Minor 
2. Serious 
3. Major 
4. Critical  
5. Catastrophic 

Likelihood 

1. Remote (Improbable but not impossible to occur over the life of the Pilot) 
2. Unlikely (Not expected or anticipated to occur over the life of the Pilot) 
3. Possible (Rare but could occur over the life of the Pilot) 
4. Probable (Expected to occur over the life of the Pilot) 
5. Frequent (Likely to occur several times a year over the life of the Pilot) 

Risk Ranking 
H - High priority risk that requires a risk response 
M - Medium priority risk that may require a risk response 
L- Low priority risk that may or may not need to be monitored 

Risk Response 

• Avoid - eliminate the threat/cause (e.g., change in design) 
• Mitigate - reduce the probability or severity (impact) of occurrence 
• Transfer – transfer the risk to another party (e.g., contractor, insurance) 
• Accept – accept the risk and take no action. This response would likely only taken when there is no cost effective way to 

eliminate or reduce the risk or the risk is outside of the control of the Pilot management team. May need to develop a 
contingency plan if the risk should ever occur 

Risk Treatment / Action Plan Describe the risk mitigation strategy and how the success of the strategy will be monitored 
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Caribou Recovery Pilot Project - Risk Register Guide 

Risk Owner Named individual who owns the risk and is responsible for the Action Plan (either directly or through delegation) 

Date Created Date on which the risk was entered in the Risk Register 

Date Completed Date on which the risk was no longer determined to be a factor and is considered closed on the Risk Register 

Comments Comments or notes to provide additional clarification 
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ATTACHMENT B RISK MATRIX 

 
Caribou Recovery Pilot Project Risk Matrix 

Risk = Consequence X Likelihood 

CONSEQUENCE (These consequence categories and definitions need to be tied to Pilot objectives. The preliminary content provided here is 
for discussion purposes only) Likelihood 

Harm to Caribou 
Harm to 

Workers and 
Public 

Environmental Effects Asset Damage Stakeholder and Public Severity 

Remote Unlikely Possible Probable Frequent 

Improbable but not 
impossible to occur 
over the life of the 

Pilot 

Not expected or 
anticipated to occur 
over the life of the 

Pilot 

Rare but could 
occur over the life of 

the Pilot 

Expected to occur 
over the life of the 

Pilot 

Likely to occur 
several times a 

year. 

1 2 3 4 5 

Mortality rate of fenced 
population that is >40%  

Fatality 

Chronic wasting disease 
detected in or around fenced 
population resulting in 
environmental contamination 
and requiring depopulation. 

Extensive natural 
disaster (fire) that 
affects the entire 
fenced area. 

Negative national or 
international media attention. 
Strong stakeholder objection 
to continued operation. Stop 
order from regulatory body. 

5 - Catastrophic M (5) M (10) H (15) H (20) H (25) 

Mortality or morbidity of 
up to 40% of fenced 
population 

Permanent 
Disability  

Absence of predators and a 
semi-permeable fence to 
mesopredators allows them to 
increase inside the exclosure 
resulting in predation of 
caribou calves. 

Fence damage that 
allows predator 
incursion(s). 

Negative regional media 
attention. Some stakeholder 
objection to continued 
operation. Regulatory 
intervention or action 
expected. 

4 - Critical  L (4) M (8) M (12) H (16) H (20) 

Mortality or morbidity 
rate of up to 25% of the 
fenced population 

Lost Time 
Injury 

Predators chase prey into 
perimeter fence to improve 
hunting success. Prey 
populations are reduced 
around fence. 

Major maintenance 
required to maintain 
fence or facility 
integrity. 

Negative local media 
attention. Localized 
stakeholder concerns about 
continued operation. 
Regulatory intervention or 
action not anticipated. 

3 - Major L (3) M (6) M (9) M (12) H (15) 

Mortality or morbidity of 
one or a few individuals 
in isolated incidents 

Modified Work 

Changes in herbivory result in 
localized overgrazing and 
degradation of plant 
communities. 

Some maintenance 
required to maintain 
fence or facility 
integrity. 

No media attention. 
Stakeholder and public 
awareness of the risk does 
not raise concern. 

2 - Serious L (2) L (4) M (6) M (8) M (10) 

Injury or illness of one 
or a few individuals 
requiring intervention by 
veterinarian 

First Aid 

Absence of large predators 
allows beavers to increase, 
which results in occasional 
flooding of fencelines. 

Minor maintenance 
required. 

Ongoing communication with 
stakeholders and regulators 
is all that is required. 

1 - Minor L (1) L (2) L (3) L (4) M (5) 

 
H (12 to 25) High Priority Risk - Risk reduction is required. 

 M (5 to 10) Medium Priority Risk - Risk reduction or increased monitoring of existing controls is required. 
 L (1 to 4) Low Priority Risk - No additional risk reduction is required. Risk is acceptable with existing controls in place. 
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ATTACHMENT C RISK REGISTER TEMPLATE 

 
Caribou Recovery Pilot Project Risk Register 

Risk Identification Risk Analysis Risk Treatment / Action Plan Ownership 

Risk # Risk Category Pilot 
Phase Risk Description Risk Reduction / 

Barriers in Place 
Severity / 

Consequence Likelihood Risk Ranking Risk Response Risk Treatment / 
Action Plan 

Risk 
Owner Date Created Date Completed Comments 

1                           

2                           

3                           

4                           

5                           

6                           

7                           

8                           

9                           

10                           

11                           

12                           

13                           

14                           

15                           

16                           

17                           

18                           

19                           

20                           

21                           

22                           

23                           

24                           

25                           
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ATTACHMENT D PRELIMINARY RISK IDENTIFICATION 

 
Risk Category Specific Risk 

Technical / 
Operational 

Wildfire (including underground fire) 

Worker injury 

Injury to a member of the public 

Injury to researcher 

Working alone 

Failed gate design 

Failed fence design 

Failed handling facility design  

Unauthorized access 

Construction in wet areas 

Weather delays 

Damage to gate by public, wildlife or environmental factors 

Damage to fence by public, wildlife or environmental factors 

Gate left open by individual with approved access  

Fence access by unapproved individuals  

Reliability of power  

Loss of fence electrification 

Predator incursion 

Disease 

Climate change  

Caribou injury during translocation 

Inadequate food source within fenced area 

Inadequate egress for caribou during an emergency  

Poaching 

Inadequate communication between the Pilot and approved land users  

Sinkholes 

Poor air quality 

Poor water quality 

Unintended changes to species assemblages inside the fenced area 

Changes to caribou behavior  

Caribou injury during translocation 
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Risk Category Specific Risk 

Financial Access to skilled trades 

Lack of capacity or competencies in local communities 

Extensive new road construction required  

Seasonal access limitations  

Extensive road maintenance required  

Access to power 

New power transmission construction 

Access to materials at reasonable cost 

Fabrication schedule and material delivery  

No relevant insurance products available  

High insurance premiums  

Challenges from tenure holders 

Challenges from non-supportive ENGOs 

Challenges from non-supportive First Nations or Métis groups 

Organizational Insufficient human resources to effectively manage pilot activities 

Insufficient technical competencies within management or staff 

Insufficient technical competencies within available local communities for maintenance 
activities  

Intellectual Property - insufficient clarity on terms of research  

Compliance Non-compliance with regulatory approvals or permits 

Missing approval or permit 

Stakeholder Negative impacts on cultural land use and activities 

Challenges from non-supportive First Nations or Métis groups 

Challenges from non-supportive stakeholders 

Challenges from non-supportive ENGOs 
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1 PURPOSE 

This Emergency Response Planning Guide (the Guide) describes the actions to be taken by the Pilot 
Management Team to develop and implement a site-specific Pilot Emergency Response Plan (ERP). The 
ERP will be used to prepare for, respond to, and recover from naturally caused or human induced 
emergency events that could put human life, caribou, Pilot infrastructure or the environment at risk. 

2 SCOPE 

This Guide establishes requirements for emergency preparedness and response for the Pilot during 
construction, operation and decommissioning1. This Guide is to be used by the Pilot team to develop a 
site-specific ERP. The requirements of this Guide are aligned with continuous improvement and adaptive 
management best practices using the following framework steps: 

• Plan - Prepare a site-specific ERP (Section 4); 

• Do - Implement the ERP during through the life of the Pilot and conduct the training and drills 
necessary to ensure that response to an emergency situation will occur as planned (Section 5); 

• Check - Monitor and verify that emergency response training and procedures are delivering the 
expected results and conduct an analysis of emergency response actions if an incident occurs and 
the ERP is triggered (Section 6); and 

• Act - Modify emergency procedures as required to improve results or respond to changing needs. 

It is expected that potential hazards and emergency scenarios will be identified during the Pilot Risk 
Assessment as described in the Caribou Recovery Pilot Project Risk Management Planning Guide. 
The risks associated with potential hazards will be identified, avoided or mitigated to the greatest extent 
possible through the Pilot risk management process. A site-specific ERP is required to identify possible 
emergency scenarios and be prepared to respond effectively. 

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Accountabilities and responsibilities associated with the ERP are described in the Table 1 below. The 
Pilot Director is the owner of this document and is accountable for the development of a site-specific ERP 
and its implementation with the support of Pilot Leads and staff. The Technical Lead is the Emergency 
Coordinator and is responsible for development and implementation of the ERP. 

                                                      
1.  Pilot implementation includes ten full years of operation followed by a Pilot review and decommissioning; however, a decision 

could be made to extend operation beyond ten years if the Pilot is successful. 
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Table 1 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(ERP Owner) 

• Accountable for ensuring that the requirements of this Guide are followed. 
• Provides visible leadership to Pilot staff, contractors and researchers regarding all 

aspects of the Pilot, including emergency management. 

Technical Lead2 
(Emergency 
Coordinator) 
Implementation Owner) 

• Responsible for developing, implementing, monitoring and making necessary 
changes to a site-specific ERP and associated procedures. 

• Initiates and facilitates an annual review of the site-specific ERP. 
• Acts as Incident Commander when onsite. 
• Initiates and facilitates training exercises. 

Onsite Employees (First 
Responder) • Acts as Incident Commander when the Technical Lead is not onsite. 

Regulatory / 
Stakeholder / 
Communications Lead 
(Contributor) 

• Acts as the Communication Lead during an emergency event. 
• Responsible for incorporating emergency management considerations into 

Stakeholder Engagement and Communication and Outreach actions as appropriate. 

Other Pilot Leads 
(Contributor) 

• Responsible for responding to requests from the Technical Lead or Onsite Employees 
to support emergency management efforts as required. 

Offsite Employees 
(Contributor) 

• Responsible for responding to requests from the Technical Lead or Onsite Employees 
to support emergency management efforts as required. 

Contractors 
(Contributor) 

• Responsible for reviewing emergency management materials provided in their 
contracting materials and for responding to requests from the Technical Lead or 
Onsite Employees to support emergency management efforts as required. 

Researchers 
(Contributor) 

• Responsible for reviewing emergency management materials provided in their 
orientation materials and for responding to requests from the Technical Lead or 
Onsite Employees to support emergency management efforts as required. 

1. For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Regulatory/Stakeholder/Communication, Ecology and Financial leads. 

4 EMERGENCY RESPONSE PLANNING 

4.1 Overview 

Once a fence location is selected, the Pilot team will conduct the emergency management work outlined 
in this document and prepare a site-specific ERP. Individuals who will be responsible for implementing 
the Pilot will take an active role in the emergency management planning so that they understand and take 
ownership of the ERP. The ERP should be kept as simple as possible to avoid conflicting or confusing 
response requirements and to ensure quick access to critical information. 

The Pilot is not an industrial site, there will be few individuals onsite at any time and, other than a major 
fast-moving fire, there are likely to be few emergency scenarios with the potential to catastrophically 
affect the Pilot. Pilot related activities are unlikely to result in an emergency scenario that affects the 
public, the environment or infrastructure outside of the Pilot site and the focus of the site-specific ERP will 
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be on responding to external threats to the Pilot. For this reason, limited external notification and 
communication is proposed for the Pilot ERP. 

Emergency management can be described as having four phases (Figure 1) - mitigation, preparedness, 
response and recovery. It is expected that mitigation of potential hazards will occur during the Pilot wide 
risk assessment and this document focuses primarily on preparedness (planning, Section 4) and 
response (implementation Section 5). Recovery will be determined after an emergency situation has been 
resolved and will depend on the severity of damage. 

 

Figure 1 Phases of Emergency Management 

The site-specific ERP will include: 

• emergency response goals and objectives; 

• a site description including detailed maps; 

• an established emergency management team with defined roles and responsibilities for Pilot staff 
and external support in relation to emergency management; 

• a hazard assessment to identify all foreseeable emergency scenarios that is based on the activities 
associated with Pilot during construction, operation and decommissioning, on external factors and 
incorporates the results of the Pilot Risk Assessment; 

• documentation of available emergency resources; 

• an emergency response protocol that defines how emergency response actions are initiated, 
implemented and reported on; 

• emergency procedures that include resource lists and communication requirements that are 
applicable to specific emergency scenarios; 

                                                         Post Event 
                                                   Actions

                                             Risk        
                                                           Management  

                                              Plan 

                                                         Emergency      
                                                       Response            

                                              Plan

Mitigation

Preparedness

Response

Recovery

Figure 1-  Phases of Emergency Management
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• training requirements to ensure that Pilot staff have the capabilities required to respond to 
emergency scenarios; and 

• administration of the ERP including training and documentation requirements. 

The ERP provides both a decision framework (the emergency response protocol) and action plans for 
specific and foreseeable emergency scenarios (the emergency response procedures). An ERP is a tool 
used to organize critical information including resources and contact information, to coordinate the 
activities of Pilot staff and external resources, and to ensure that staff and contractors are adequately 
trained to respond safely to an emergency situation. 

4.2 Goals and Objectives 

Emergency management goals for the Pilot are: 

• protect human life through effective emergency preparedness and response; 

• protect caribou within the fenced area through effective emergency preparedness and response; 

• minimize damage to Pilot infrastructure during any emergency scenario; and 

• minimize damage to the environment within or around the Pilot area during an emergency scenario. 

The objective of the site-specific ERP will be to reduce to zero2 the potential harm of any emergency 
scenario on human life, caribou, infrastructure or the environment. 

4.3 Site Description and Maps 

The ERP will include a description of the Pilot site with sufficient detail to ensure that all internal and 
external responders have a common understanding of the Pilot and the resources available onsite. This 
site description will include: 

• a high-level description of Pilot operations; 

• a regional map that shows the Pilot location in relation to industrial facilities, residences, communities 
and emergency services; 

• a Pilot scale map that shows: 

 the external fence and all internal fences; 

 buildings and their purpose; 

 provincial, local and access roadways around the external fence; 

 access points to the external and internal fence components; and 

 water sources outside and inside the Pilot fence; 

• a detailed drawing of the handling facility; 

                                                      
2.  While the overall emergency planning objective is to reduce potential harm to zero, the outputs of the Pilot Risk Assessment, 

logistics and potential costs will be considered to select emergency planning and response actions that will reduce the risk of 
potential emergency scenarios to as low as reasonable practicable (ALARP). 
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• a list of equipment onsite that might be relevant to emergency response and their location 
(e.g., communication equipment, all-terrain vehicles, fire equipment, spill kits); 

• a list of Pilot staff with contact information and relevant emergency response training; 

• a contact list for emergency services, first responders, industry partners, utility providers, vendors 
(e.g., helicopter), volunteer organizations, provincial and municipal government contacts, and other 
external resources; 

• a description of emergency response agreements with external resources; 

• a list of approved land users, how they access the Pilot fence and the system used to know who is 
inside the fence at any time (e.g., swipe cards) including; and 

• any other information that the Pilot Management Team deems relevant during emergency 
management planning. 

4.4 Emergency Coordination and the Emergency Management Team 

A formal emergency management team will be established. Table 2 includes a proposed emergency 
management team based on available internal resources and external supports likely to be required. The 
emergency coordination team will provide input into the development of the site-specific ERP and 
associated procedures and will participate in ERP training.  

Table 2 Emergency Management Team 

Role Responsible For Individual Alternate 

Emergency 
Response 
Coordinator  

Prepares the site-specific ERP and 
response procedures. 

Manages relationships and agreements 
with external resources 

Ensures that Pilot staff and external 
resources understand their roles and 
responsibilities with respect to emergency 
management 

Leads emergency drills 

Technical Lead None 

Incident 
Commander 

Assumes command onsite during an 
emergency event 

Initiates communication protocols 

Meets external resources onsite 

Technical Lead  First responding staff 
member until the 
Technical Lead 
arrives, if not already 
onsite 

Communications 
Lead  

Implements communication protocols at 
the request of the Incident Commander 

Responds to inquiries from all external 
parties regarding an emergency event 

Regulatory/ Stakeholder/ 
Communications Lead 

TBD 

RCMP Contact  Responds to requests for support Contact familiar with the 
Pilot site, infrastructure 
and ERP 

TBD 
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Role Responsible For Individual Alternate 

Fire Response 
Contact  

Responds to requests for support Contact familiar with the 
Pilot site, infrastructure 
and ERP 

TBD 

Community 
Liaison(s) 

Receive and disseminate information to 
communities during an emergency event 

Responds to requests for support 

Contacts(s) from nearby 
communities  

TBD 

Industry Liaisons  Responds to requests for support 

Informs Pilot staff of any industrial 
incident that may adversely affect the 
Pilot.  

Contact from nearby 
(distance TBD) facilities 
who will notify the Pilot 
team of any industrial 
accident or ERP drills of 
interest 

TBD 

 

4.5 Hazard Assessment - Identification of Potential Emergency Scenarios 

The Pilot Management Team will conduct a hazard and risk assessment to understand all foreseeable 
emergency scenarios. Understanding what could happen will allow the Pilot team to determine what 
resources are required, to develop response procedures and prepare for potential emergencies. The 
hazard assessment is used to identify all foreseeable emergency scenarios that are based on the 
activities associated with Pilot during construction, operation and decommissioning and on external 
factors. 

A preliminary list of potential hazards that could lead to an emergency scenario is provided in 
Attachment A as a starting point for the site-specific hazard assessment. This list includes three kinds of 
hazards that could affect the Pilot - naturally occurring hazards (e.g., fire, severe weather), unintentionally 
human caused (e.g., chemical spill, industrial accident in the area) or intentionally human caused 
(e.g., destruction of Pilot infrastructure). 

Pilot related activities are unlikely to result in an emergency scenario that affects other people or 
infrastructure outside of the Pilot site and the focus of the hazard assessment is on external threats to the 
Pilot. The Technical Lead, who is also the Emergency Response Coordinator, should refer to the Pilot 
Risk Assessment to incorporate relevant risk mitigation already considered for potential hazards. 

Attachment B presents a template for conducting a hazard assessment. This template assumes that the 
potential hazards that may result in an emergency scenario have been assessed and mitigated in the 
Pilot Risk Assessment. Where there are residual risks that could result in an emergency scenario, the 
Risk Management Action Plan will require inclusion of those risks in the ERP. 

4.6 Emergency Resources 

Identification of required and available resources is critical to effective emergency response. Once 
Potential Emergency scenarios have been identified, the internal and external resources and capabilities 
required to support emergency response actions can be confirmed and documented. 
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Whenever possible, existing resources will be used and partnerships will be developed to make 
emergency response arrangements for the Pilot. Where identified resource requirements are not 
available in the region, the Pilot team will need to identify ways to fill those gaps. In remote areas, it is 
important to understand the response time for external resources and factor that in to the requirements 
for onsite resources. For example, if the nearest medical responder cannot attend the scene for multiple 
hours, onsite staff will need to have a higher level of medical response capability than if the response time 
is within a short time frame. 

The following resources are typically included in an ERP: 

• relevant staff capabilities; 

• onsite tools and safety equipment including ATV and snowmobiles, fire response equipment, spill kit, 
first aid supplies, emergency power, communication methods (e.g., land line, cellular phone, satellite 
phone); 

• first responders including ambulance, police, fire response; 

• hospitals and medical clinics; 

• transportation providers (e.g., helicopter); 

• utility providers (e.g., power and water supply); 

• occupational health and safety contacts; 

• underground locates; and 

• local community contacts for communication and for providing support services where available 
(e.g., volunteer fire, emergency fence removal). 

4.7 Emergency Response Protocol 

The Emergency Response Protocol (the ERP Protocol) (Figure 2) defines how the ERP is activated, 
implemented and reported on. The ERP Protocol requires onsite staff to make an initial judgement on the 
potential threat in any situation and to respond accordingly, either by initiating actions independently or 
notifying other responsible parties so that a joint decision can be made on next steps. For specific and 
foreseeable Level 2 or Level 3 emergency scenarios, the Pilot Management Team will also develop 
emergency response procedures (Section 4.9). 

The ERP Protocol ties emergency response actions for the Pilot to three types of conditions: 

1. Hazardous Condition (Level 1) - There is no immediate threat to human health and safety, caribou 
health and safety, Pilot infrastructure or the environment but harm could result if the condition is not 
addressed (e.g., drought conditions reducing water availability within the Pilot fence). 

2. Potential Emergency (Level 2) - Potential threat or harm to human health and safety, caribou health 
and safety, Pilot infrastructure or the environment is likely if the condition is not resolved (e.g., nearby 
industrial accident could result in airborne toxins within the Pilot fence). 

3. Imminent or Current Emergency (Level 3) - Human health and safety, caribou health and safety, 
Pilot infrastructure or the environment is under immediate jeopardy (e.g., uncontrolled forest fire 
within or adjacent to the Pilot fence). 
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Figure 2 Emergency Response Protocol 

4.8 Initiating an Emergency Response 

Emergency response actions are conducted according to the decision tree in the Emergency Response 
Protocol (Figure 2) and are based on an initial assessment of the hazard or incident to determine what 
type of response is appropriate. This initial assessment is conducted by the most senior onsite staff 
member - either the Technical Lead or Ranch Hand - according to the definitions of a Hazardous 
Condition, Potential Emergency or Imminent or Current Emergency or in accordance with criteria defined 
in the hazard assessment for specific emergency scenarios. 

If a hazard that may result in an emergency scenario is identified by any staff member, stakeholder or 
member of the public when the Technical Lead is not onsite, the Technical Lead (or designate) is to be 
notified immediately by onsite staff. The most senior staff member onsite acts as the Incident Commander 
until the Technical Lead arrives. A first responder checklist for initiating emergency response is found in 
Attachment C as the first component of the notification requirements. 

4.8.1 Responding to a Hazardous Condition (Level 1) 

Hazardous conditions do not pose an immediate threat but need to be resolved in a timely manner. If a 
Hazardous Condition is identified, the Technical Lead or, if not onsite, the on-duty Ranch Hand will 

Hazard Detected

Potential Emergency
(Level 2)

Imminent or Current Emergency 
(Level 3)

Hazardous Condition
(Level 1)

Can condition be resolved with 
on-site resources and expertise?

YES NO

Level 2 
Report

Resolve / Activate 
Appropriate  
Response 
Procedure

Secure 
External 

Resources

Level 2
Report

Resolve / Activate 
Appropriate  
Response 
Procedure

Remove people from harm

Activate Level 3 
Fan Out Procedure 

Level 3 
Debrief and 

Report

Activate Appropriate 
Response Procedure 

Conduct Threat Assessment
Are caribou in immediate danger?

Activate Fence Destruction 
Procedure

Level 3 
Debrief and 

Report

YES NO

Can condition be resolved with 
on-site resources and expertise?

YES NO

Level 1 
Report

Secure 
External 

Resources

Resolve

Level 1 
Report

Resolve

Notify Technical Lead and 
Pilot DirectorNotify Technical Lead
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determine if onsite resources are sufficient to address the scenario. For example, onsite staff may be able 
to address damage to the external fence without external resources. If a Hazardous Condition can be 
resolved using onsite resources, the necessary actions will be taken and a Level 1 report will be 
completed once the condition is resolved (refer to Attachment C for a template). 

If onsite resources are not sufficient to address a Hazardous Condition, the Technical Lead will identify 
and secure the necessary external resources to address the condition in a timely manner. For example, if 
drought conditions put caribou water sources at risk, the Technical Lead will identify and secure an 
alternate temporary or permanent water source. If a Hazardous Condition cannot be resolved using 
onsite resources, the Pilot Director will review and approve costs for external resources. Once the 
condition has been resolved, a Level 1 report will be completed (refer to Attachment C for a template). 

The Level 1 report will include proposed controls to avoid a similar incident in the future. Proposed 
controls and lessons learned will be incorporated into the annual ERP review (Section 6). 

4.8.2 Responding to a Potential Emergency (Level 2) 

A Potential Emergency requires a more urgent response as harm to human health and safety, caribou 
health and safety, Pilot infrastructure or the environment is likely if the situation is not resolved. If a 
Potential Emergency is identified, the most senior onsite staff member will notify the Technical Lead and 
the Pilot Director. If the Potential Emergency is covered by an emergency response procedure, the 
Technical Lead will activate that procedure. 

The Technical Lead will determine if onsite resources are sufficient to address the scenario. For example, 
fire response equipment onsite may be sufficient to immediately address a small fire before the situation 
escalates. In cases where an urgent response is required, onsite staff will be adequately trained to 
respond immediately and prior to notifying the Technical Lead and Pilot Director where warranted. Where 
an immediate response is not required, onsite staff will notify the Technical Lead and the Pilot Director 
and confirm next steps prior to taking action. 

If a Potential Emergency cannot be cannot be resolved using onsite resources, the Technical Lead will 
secure external resources, relying as much as possible on existing relationships and resource provision 
agreements. The Pilot Director will review and approve costs for external resources. 

Once the situation has been resolved, a Level 2 report will be completed (refer to Attachment C for a 
template). The Level 2 report will include proposed controls to avoid a similar incident in the future and 
lessons learned from the response actions. Proposed controls and lessons learned will be incorporated 
into the annual ERP review (Section 6). 

4.8.3 Responding to an Imminent or Current Emergency (Level 3) 

An Imminent or Current Emergency requires an immediate response as human health and safety, caribou 
health and safety, Pilot infrastructure or the environment may be under immediate threat. If a Potential 
Emergency is identified, the most senior onsite staff member, who is the Incident Commander until the 
Technical Lead arrives if not already onsite, is to coordinate the removal of all staff and approved land 
users from harm. The second response is to activate the Level 3 communication protocol or fan-out (refer 
to Attachment C for a template). The fan-out will define how the emergency response team members and 
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emergency responders will be notified and by whom and will include contact information and an alternate 
for each contact. 

The Technical Lead (or designate), in consultation with the Pilot Director, will conduct a threat 
assessment to determine if caribou fatalities are likely to occur. If that is the case the Fence Destruction 
Procedure will be activated. The Fence Destruction Procedure will require external resources to quickly 
remove large sections of the internal and external fence to provide egress for caribou. Emergency 
scenarios where this Procedure would be appropriate are likely limited to a fast-moving, uncontrolled fire 
or a potentially lethal air pollution event from a nearby industrial facility. 

If the threat assessment indicates that caribou are not in immediate danger and the Fence Destruction 
Procedure is not warranted, the Technical Lead will activate the appropriate Emergency Response 
Protocol. It is expected that protocols will be developed for all foreseeable Level 3 scenarios. If a scenario 
arises that was not contemplated, the emergency management team will determine actions using the 
following general responses: 

• prevent the situation from escalating; 

• protect staff and approved land users from danger; 

• protect caribou from danger; 

• protect Pilot infrastructure; and 

• engage all necessary resources to resolve the situation. 

Once the situation has been resolved, a Level 3 debrief and report will be completed (refer to 
Attachment C for a template). The Level 3 report will include proposed controls to avoid a similar incident 
in the future and lessons learned from the response actions. Proposed controls and lessons learned will 
be incorporated into the annual ERP review (Section 6). 

4.9 Emergency Response Procedures 

For specific and foreseeable Level 2 or Level 3 emergency scenarios, the Pilot Management Team will 
also develop emergency response procedures. Emergency response procedures are basic checklists 
outlining actions to be taken by individuals in emergency response roles once a Procedure has been 
activated. 

The basic outline for an emergency response procedure is: 

• Contact Information and Notification Requirements 

 Name of individual (and alternate) with multiple methods of contact (phone, cell, email, home 
address) for any staff or external resource that may have to take an action associated with the 
emergency procedure. 

• Initial Response Actions 

 Onsite staff member with highest ERP authority will take command, initiate notifications, assess 
immediate risk and assign duties to other onsite staff. 

 Staff will work to reduce further hazard (e.g., fire response, spill containment, first aid). 

 Begin documenting details of the incident and response. 
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• Emergency Response Actions 

 As appropriate for the specific procedure. 

• Reporting and Follow-up Requirements 

In all emergency scenarios, onsite staff are responsible for their own safety and the safety of other staff 
and land users as a first priority. Once the situation has been managed to sufficiently reduce any risk to 
human life, response actions should address caribou health and safety. 

Specific Procedures to be developed will be identified by the emergency management team but are 
expected to include: 

• Staff Injury Response Procedure; 

• Fence Destruction Procedure; 

• Fire Response Procedure; 

• Extreme Weather Procedure; 

• Industrial Accident Response Procedure; and 

• Infrastructure Sabotage Response Procedure. 

4.10 Training 

4.10.1 Training and Certification 

To maintain a constant state of readiness for potential emergencies, the ERP will define training 
requirements for Pilot staff. Specific training and certification requirements will be determined once the 
hazard assessment has been completed. Table 3 outlines the minimum training required for Pilot staff as 
defined by their emergency response roles (Sections 3 and 4.6). Many of these training requirements will 
be identified in the Pilot Health and Safety section of the Operations and Maintenance Plan but also 
enable staff to conduct their emergency response actions effectively and safely. If a decision is made by 
the Pilot Management Team to use the standardized Incident Command System (ICS), specific training 
modules are available for Pilot staff. 

Table 3 Training Requirements 

Training Requirement  Individuals 

First Aid and CPR All onsite staff 

Workplace safety training depending on Pilot requirements 
(e.g., WHMIS) 

As appropriate 

Basic Water Testing (to conduct onsite checks of drinking water 
quality for caribou) 

Staff(s) assigned to this task 

ATV and Snowmobile Operator Training  All onsite staff 

Safe use of all onsite equipment  All onsite staff 

Bear Safety / Wildlife Awareness All onsite staff, contractors and researchers  

Firearm Safety  Onsite staff as required 
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Training Requirement  Individuals 

Basic Emergency Management Training (e.g., Alberta Emergency 
Management Agency, ICS 100, 200) 

All onsite staff 

Basic Fire Response  All onsite staff 

The Technical Lead will determine what training contractors and researchers are required to have prior to 
accessing the site. The Technical Lead will also include emergency response in the orientation procedure 
for contractors, researchers and other approved land users (Operations and Maintenance Plan). 

4.10.2 ERP Exercises 

ERP training also includes training exercises and emergency drills that will also serve to test, review and 
update emergency response procedures. The intent of these exercises is to identify corrective action 
before an emergency occurs, improve coordination and communication, confirm roles and improve 
response actions and performance during an incident. Training exercises and schedule will be 
determined by the Pilot team during ERP development but may include: 

• table-top exercises to discuss simulated scenarios and assess the Emergency Response Protocol 
and procedures; 

• drills to test specific response actions (e.g., spill response, injured worker, small-scale fire response); 

• functional exercises to test response agreements with external responders; and 

• full-scale exercises to test important emergency response procedures (e.g., Fence Destruction 
Procedure). 

4.11 Administration 

The Technical Lead will undertake and/or delegate administration tasks for the site-specific ERP. 
Administration of the ERP will include: 

• maintaining staff training and certification records and issuing reminders for re-certification when 
required; 

• scheduling training exercises, maintaining records and ensuring that identified changes to the ERP or 
procedures are made; 

• maintaining records for external resource support agreements; 

• maintaining emergency response components of the site orientation for contractors, researchers and 
other approved land users; 

• maintaining records of annual ERP reviews and ensuring that identified changes to the ERP or 
procedures are made; and 

• maintaining post-event records and supporting the incorporation of lessons learned into the ERP and 
procedures. 
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5 EMERGENCY RESPONSE PLAN IMPLEMENTATION 

5.1 Schedule 

Table 4 Schedule 

Timing ERP Requirement 

Decision to proceed with Pilot 
The Pilot Director will initiate emergency planning actions with sufficient time 
to complete a site-specific ERP and associated procedures prior to the start 
of construction 

After the ERP is triggered Review of incident response and relevant procedures 

Annual during operations Full ERP Review (as per Section 6) 

At decommissioning  Full ERP Review (as per Section 6) 

Quarterly or Biannually ERP Training Exercises 

 

5.2 Resourcing 

The Pilot Director and Pilot Leads will identify internal and external resources required to successfully 
develop, implement, evaluate, maintain and continuously improve the site-specific ERP. 

5.3 Reporting and Documentation 

Internal documentation associated with the site-specific ERP will include: 

• the site-specific ERP and emergency response procedures; 

• records of annual reviews of the ERP (Section 6); 

• training documentation including staff certifications and scheduled training exercises (Section 4.10); 
and 

• post-event records including lessons learned. 

5.4 Communications 

5.4.1 Internal 

The Pilot Management Team will establish internal communication procedures to ensure that all staff, 
contractors, researchers and approved land users are aware of the expectations established for them in 
all Pilot management plans, including the ERP. Important ERP documents will be posted in a prominent 
location at the facility and an onsite orientation will include ERP information. 
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5.4.2 External 

External communications requirements associated with the ERP are limited to communication with 
external resource partners with whom the Pilot team has response agreements (e.g., fire, medical, 
industry). Important information arising from emergency management activities can be incorporated into 
the engagement actions outlined in the Aboriginal Consultation Plan, Communication and Outreach Plan 
and the Stakeholder Engagement Plan as appropriate. 

6 EVALUATION AND CONTINUOUS IMPROVEMENT 

The Pilot Management Team will conduct regular reviews of the ERP to confirm and document that: 

• the requirements of the ERP are being met; 

• lessons learned from hazardous conditions or emergency events are being incorporated into Pilot 
operations and emergency management; and 

• significant changes to Pilot governance or operation are reviewed to understand implications for the 
ERP and other management plans. 

The ERP review will occur annually during operations and a partial or full review will occur after the ERP 
has been triggered. For each review, a record will be prepared and signed by the Project Director to 
document that a review has occurred and noting any proposed changes to the ERP, the Emergency 
Response Protocol or to emergency response procedures. Non-conformances will be described and 
corrective actions with a schedule for completion will be documented. 

7 MANAGEMENT OF CHANGE 

The Pilot Management Team will establish a Management of Change (MOC) procedure to determine how 
internal and external changes could impact Pilot activities and to communicate change to affected 
employees and contractors. The MOC procedure should include a description of what types of change 
may trigger a change to emergency management (e.g., technical - changes to gate design, organizational 
- personnel change, administrative changes - deviation from operating procedures). 
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8 RECORDS 

The following records will be maintained in relation to this ERP: 

Document Title Description Frequency  

Site-Specific ERP A site-specific ERP is to be developed and signed by 
the Pilot Director and Technical Lead.  

Before construction 
When changes are required  

ERP Review Record documenting that a review has occurred and 
noting any proposed changes to the ERP or to 
procedures. This record is to be signed by the Pilot 
Director. 

Construction - Prior to start of 
construction 
Operation - Prior to 
commissioning, annually 
thereafter and after the ERP 
has been triggered 
Decommissioning - at initiation 

Emergency Response 
Procedures (multiple) 

Emergency response procedures are to be updated 
annually to incorporate any necessary changes and to 
ensure that resources and contact information are 
current. Current versions of all procedures are to be 
made easily available to the Pilot Management Team, 
staff, and onsite contractors. 

Annual 

Training  Staff training and certification and results of training 
exercises. 

Continuous  

Incident Records Reports from each event as defined in the Emergency 
Response Protocol. 

When required  

9 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Accountability The obligation of an individual or organization to justify its actions 
or decisions, accept responsibility for them, and to disclose the 
results in a transparent manner. 

Approved Land User Any party that has been granted access to the fenced area 
including Pilot staff, Aboriginal land users, researchers, 
contractors and tenured rights holders as per the Access 
Management Plan. 

Continual Improvement  Recurring activity or process to enhance performance. 

Contractor Company or individual engaged by [PROPONENT] to provide 
services under a consulting or other contractual arrangement; 
includes a subcontractor. 

Corrective Action  Action to eliminate the cause of a non-conformity or a non-
compliance and to prevent recurrence. 
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Emergency  A present or imminent event outside the scope of normal 
operations that requires prompt coordination of resources to 
protect the health, safety, and welfare of people and to limit 
damage to property and the environment (Alberta Energy 
Regulator, Directive 71 Emergency Preparedness and Response 
Requirements for the Petroleum Industry). 

Emergency Response Procedure Action checklist associated with a specific emergency scenario. 

Emergency Response Protocol Decision tree that determines how the ERP is activated, 
implemented and reported on. 

Hazard  Source of potential damage, harm or adverse effect. 

Hazardous Condition Level 1 Emergency - There is no immediate threat to human 
health and safety, caribou health and safety, Pilot infrastructure or 
the environment but harm could result if the condition is not 
addressed. 

Imminent or Current Emergency  Level 3 Emergency - Human health and safety, caribou health and 
safety, Pilot infrastructure or the environment is under immediate 
jeopardy. 

Incident Commander Individual responsible for all aspects of emergency response. 

Monitoring Determining the status of a system, a process or an activity. 

Non-Conformance  Non-fulfilment of a management system requirement. 

Objective A result to be achieved. 

Pilot Management Team The group of individuals who will act as the Pilot proponent 
whether they are Government of Alberta employees, industry 
representatives, third party contractors or a combination. 

Pilot Phase One of four stages of Pilot activity; Planning, Construction, 
Operation or Decommissioning. 

Potential Emergency  Level 2 Emergency - Potential threat or harm to human health and 
safety, caribou health and safety, Pilot infrastructure or the 
environment is likely if the condition is not resolved. 

Procedure Specified way to carry out an activity or process. 

Responsibilities Assigned duties for which a person(s) will be held accountable. 
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10 SUPPORTING DOCUMENTS 

Risk Management Planning Guide 
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ATTACHMENT A PRELIMINARY HAZARD IDENTIFICATION 

 
Naturally Occurring Human Caused (Unintentional) Human Caused (Intentional) 

• Flood 
• Drought 
• Fire 
• Tornado 
• Extreme temperatures 
• Lightning 
• Disease outbreak 
• Insect infestation (damaging 

food sources or caribou health) 
• Dangerous air quality 

(e.g., smoke) 
• Wildlife damage to infrastructure 
• Windthrow or blowdown of trees 

causing damage to 
infrastructure 

• Drifting snow facilitating 
predator incursion or caribou 
escape 

• Hazardous material spill 
• Incident at nearby industrial site 

(facilities, pipelines, well sites) 
causing dangerous air quality, 
fire, etc. 

• Building or structure collapse 
• Energy, power, or other utility 

failure 
• Infrastructure failure (e.g., gate 

left open, cattle guards 
ineffective) 

• Fuel or other resource shortage 
• Communication system failure 
• Contaminated water 
• Dangerous air quality 

(e.g., chemical release) 
• Fire  

• Sabotage (e.g., damage to 
infrastructure) 

• Poaching 
• Arson 

 

 



 

 B1 

ATTACHMENT B HAZARD ASSESSMENT TEMPLATE 

 
HAZARD ASSESSMENT TEMPLATE 

Hazard Description of Potential 
Emergency Scenario 

Mitigation and Controls 
in Place or Proposed  

(See Risk Assessment) 
Emergency Response Actions  

1 Fire Fast moving, catastrophic fire, 
caribou at risk 

• External response 
resources in place 

• Actions and decision 
making authority in 
place to open fenced 
area 

• Fence Destruction Procedure 
• Fire Response Procedure 
• Training and Certification 

Requirements  
• ERP Exercises 

2 Fire Small fire, onsite resources 
sufficient to address 

• Fire response 
equipment onsite 

• Pilot staff trained in 
fire response 

• Fire Response Procedure 
• Training and Certification 

Requirements  
• ERP Exercises  

3 Etc.    
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ATTACHMENT C NOTIFICATIONS AND REPORTING 

 

First Responder Checklist - Initiating an Emergency Response 

Item 

1 Remove people from harm. 

2 Determine the nature of the hazardous condition or emergency. 

3 Begin to log all observations and communications. Continue to maintain this log until the Technical Lead 
determines that the incident has been resolved. 

4 Contact the Technical Lead (or alternate) and confirm the level of emergency and determine appropriate 
response actions: 

Technical Lead - name / cell number /office phone / home phone 

Alternate - name / cell number /office phone / home phone 

5 Move to appropriate notifications and response actions or appropriate emergency response procedure. 
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Hazardous Condition - Level 1 Response 

Notification Requirements  

1 Contact Technical Lead to confirm 
response 

Technical Lead 

name / cell number /office phone / home phone 

Alternate 

name / cell number /office phone / home phone 

Decision - Can the Hazardous Condition be Resolved with Onsite Resources and Expertise? 

A Yes: Onsite resources are sufficient to resolve the Hazardous Condition  

A1 Mobilize onsite resources to resolve the condition  

A2 Notify Technical Lead (if not onsite) that the hazardous condition has been fully resolved or that a plan is 
in place to resolve the condition 

A3 Complete Level 1 Report  

B No: External resources are required to resolve the Hazardous Condition 

B1 Technical Lead to Contact Pilot Director 
for approval to engage external 
resources 

Pilot Director 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

B2 Mobilize all necessary resources to resolve the condition (see external resource list) 

B3 Technical Lead (or most senior onsite staff member) to brief external resources as they arrive 

B4 Resolve the condition  

B5 Notify Technical Lead (if not onsite) and Pilot Director that the hazardous condition has been fully 
resolved or that a plan is in place to resolve the condition 

B6 Complete Level 1 Report 

Level 1 Report 

Date and Time   

Description of Hazardous Condition  

Cause of Hazardous Condition  

Actions to Resolve Hazardous Condition 
(including external resources) 

 

Lessons Learned and Proposed Controls to 
Avoid a Similar Condition in the Future 

 

Follow-Up Required   

Attach detailed incident notes  
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Potential Emergency - Level 2 Response 

Notification Requirements  

1 Contact Technical Lead to confirm 
response 

Technical Lead 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

2 Contact Pilot Director  Pilot Director 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

Decision - Can the Hazardous Condition be Resolved with Onsite Resources and Expertise? 

A Yes: Onsite resources are sufficient to resolve the Hazardous Condition  

A1 Mobilize onsite resources to resolve the condition. Activate appropriate emergency response procedure 

A2 Notify Technical Lead (if not onsite) and Pilot Director that the potential emergency has been fully 
resolved or that a plan is in place to resolve the potential emergency situation 

A3 Complete Level 2 Report  

B No: External resources are required to resolve the Hazardous Condition 

B1 Technical Lead to mobilize external resources (see external resource list) with approval from the Pilot 
Director 

B2 Technical Lead (or most senior onsite staff member) to brief external resources as they arrive 

B4 Resolve the potential emergency  

B5 Notify Technical Lead (if not onsite) and Pilot Director that the potential emergency has been fully 
resolved or that a plan is in place to resolve the situation 

B6 Complete Level 2 Report 

Level 2 Report 

Date and Time   

Description of Potential Emergency  

Cause of Potential Emergency  

Actions to Resolve Potential Emergency 
(including external resources) 

 

Emergency Response Procedures Activated  

Lessons Learned and Proposed Controls to 
Avoid a Similar Condition in the Future 

 

Follow-Up Required   

Attach detailed incident notes  
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Imminent or Current Emergency - Level 3 Response 

REMOVE PEOPLE FROM HARM 

Notification Requirements - LEVEL 3 FAN-OUT 

Resource Contact Information  Requested Action  

1 Contact Technical Lead  Technical Lead 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

Activate Response 

Come to Site 

Standby 

2 Contact Pilot Director  Pilot Director 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

Come to Site 

Standby  

3 Contact Communication 
Lead 

Communication Lead 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

Come to Site 

Standby  

4 Contact Appropriate 
External Support 

RCMP 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

 

FIRE 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

 
MEDICAL 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

 
VETERINARY 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

 

HELICOPTER 

Name / cell number /office phone / home phone 

Alternate 

Name / cell number /office phone / home phone 

Respond 

Standby 

 

 

 

Respond 

Standby 

 

 

 

Respond 

Standby 

 

 

 

Respond 

Standby 

 

 

 

Respond 

Standby 
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Decision - Are caribou fatalities potentially imminent? 

A Yes: Activate Fence Destruction / Caribou Release Procedure  

B No: Activate appropriate Response Procedure  

B1 Technical Lead to mobilize external resources (see external resource list) with approval from the Pilot 
Director 

B2 Technical Lead (or most senior onsite staff member) to brief external resources as they arrive 

B4 Implement Procedure to resolve the emergency situation 

B5 Notify Technical Lead (if not onsite) and Pilot Director that the potential emergency has been fully 
resolved or that a plan is in place to resolve the situation 

B6 Conduct Level 3 Debrief Meeting and complete Level 3 Report 

Level 3 Report 

Date and Time   

Description of Potential Emergency  

Cause of Potential Emergency  

Actions to Resolve Potential Emergency 
(including external resources) 

 

Emergency Response Procedures Activated  

Lessons Learned and Proposed Controls to 
Avoid a Similar Condition in the Future 

 

Follow-Up Required   

Attach detailed incident notes  
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ATTACHMENT D RESOURCE CONTACT LIST TEMPLATE 

# Resources Name Phone Alternate 
Phone 

Action 
Requested 

Contacted 
(Y/N)  

1 Fire Department      

2 
Emergency Medical 
/ Ambulance 

     

3 RCMP      

4 AEP Emergency?      

5 Hospital      

6 Public Health       

7 Electrician      

8 
Hazardous Material 
Response / Clean 
up 

     

9 To be determined      
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ATTACHMENT E EMERGENCY RESPONSE PROCEDURE EXAMPLE / 
TEMPLATE 

Emergency Response Procedure Template  

Type of Event  Emergency scenario to which this procedure applies (e.g., Facility Fire [catastrophic]) 

Threat Level Hazardous Condition / Potential Emergency / Imminent or Current Emergency 

Action Plan Responsible  Action Checklist (Chronological) 

 Title / Name 1. Action 1 
2. Action 2 
3. Etc. 

 Title / Name 1. Action 1 
2. Action 2 
3. Etc. 

 Title / Name 1. Action 1 
2. Action 2 
3. Etc. 

   

   

Resource 
Contacts 

Agency / Contractor Contact Information  

 Fire Response  

 Ambulance   

 Etc.  

   

Emergency 
Response 
Agreements  

Description of any relevant emergency response arrangements such as volunteer fire, 
partnerships with industry for fire or spill response, etc. 

 

Procedure for Staff / Visitor injury: 

• take command and assign duties 

• protect scene from further hazard - firefighting, contain spill, conduct first aid 

• first aid 
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• ambulance - guide to scene 

• inform management - tell them where injured is being taken 

• isolate the scene for further investigation 

Initial Actions: 

• protect yourself 

• alert others onsite 

• call the Pilot Director / Incident Commander 

• secure the area 

• assess hazards 

• take action to address the hazard if safe to do so 

• contact external resources 
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ATTACHMENT F EMERGENCY DRILL RECORD 

Emergency Drill Record 

Date / Time   

Type of Drill Table Top 

Drill 

Functional Exercise 

Full-Scale Exercise  

Facility Fire (contained) 

Facility Fire (catastrophic) 

Forest Fire (minor) 

Forest Fire (catastrophic) 

Chemical Spill 

Extreme Weather 

Airborne Chemical (industrial accident) 

Staff Injury (first aid) 

Staff Injury (life threatening) 

Other 

Threat Level Hazardous Condition / Potential Emergency / Imminent or Current Emergency 

Scenario 
Description 

 

Results  

Lessons 
Learned 

 

Follow Up  
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1 PURPOSE 

This Access Management Planning Guide (the Guide) establishes a process to identify access 
requirements and acceptable land uses within the Pilot fence and to establish protocols for access by 
tenure holders, Aboriginal communities, Pilot staff, contractors, researchers and other approved users of 
the fenced area. Development and implementation of a site-specific Access Management Plan (AMP) is 
required to protect the integrity of the Pilot while maintaining access for acceptable uses. 

2 SCOPE 

This Guide applies to the planning, construction, operation and decommissioning1 of the Pilot. The Guide 
establishes a framework for identifying, assessing and monitoring access requirements in a manner that 
protects the integrity of the Pilot and supports the achievement of Pilot objectives. This Guide is to be 
used by the Pilot Management Team to develop a site-specific AMP in consultation with potentially 
affected land users. This Guide focuses primarily on access into the Pilot area for approved users but 
also acknowledges the need to minimize new disturbance on the landscape by leveraging existing 
disturbance for Pilot access wherever possible. 

The framework proposed in this Guide is aligned with continuous improvement and adaptive 
management best practices using the following steps: 

• Plan - Confirm access management objectives and develop a site-specific AMP that includes access 
locations and physical controls, access protocols, enforcement tools, monitoring and review with input 
from potentially affected land users; 

• Do - Implement the AMP during construction, operations and decommissioning phases of the Pilot; 

• Check - Monitor and verify that access management protocols are delivering the expected results; 
and 

• Act - Modify access protocols as required to improve results or respond to changing needs. 

Actions required to develop and implement an AMP using this continuous improvement approach are 
described in this report in sections identified in Figure 1. 

                                                      
1. Pilot implementation includes ten full years of operation followed by a Pilot review and decommissioning; however, a decision 

could be made to extend operation beyond 10 years if the Pilot is successful. 



 

 2 

 

Figure 1 AMP Planning and Implementation 

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Accountabilities and responsibilities associated with the development and implementation of a site-
specific AMP are described in the Table 1 below. The Pilot Director is the owner of this Guide and is 
accountable for the development of a site-specific AMP and its implementation. The Technical Lead is 
responsible for the development, implementation and monitoring of the AMP with support from other 
Pilot Leads and staff. 

Table 1 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(AMP Owner) 

• Accountable for ensuring that the requirements of this Guide are followed. 
• Provides visible leadership to Pilot staff, contractors and researchers regarding all 

aspects of the Pilot, including access management. 

Technical Lead2 
(AMP Implementation 
Owner) 

• Responsible for developing, implementing, monitoring and making necessary 
changes to the site-specific AMP and associated access protocols. 

• Initiates and leads an annual review of access monitoring results and feedback from 
land users to consider any necessary changes to the AMP (Section 6). 

• Reviews and approves any necessary revisions to the AMP and associated protocols 
(Section 6). 

Regulatory / 
Stakeholder / 
Communications Lead 
(Contributor) 

• Responsible for engaging all potentially affected land users to determine access 
needs and to support the Technical Lead in the development of the site-specific AMP 
and associated access protocols. 

• Responsible for incorporating access management considerations into Stakeholder 
Engagement and Communication and Outreach actions as appropriate. 

PLAN

DO

CHECK

ACT

Access Management Planning (Section 4.0)
1. Confirm Objectives (Section 4.2)
2. Identify Access Requirements and Existing Access (Section 4.3)
3. Conduct Risk Assessment (Section 4.4)
4. Select Access Locations and Infrastructure (Section 4.5)
5. Develop Access Protocols (Section 4.6)
6. Develop a Communication Strategy (Section 4.7)
7. Establish Access Monitoring Program (Section 4.8)

Access Management Plan Implementation (Section 5.0)
1. Schedule (Section 5.1)
2. Resourcing (Section 5.2)
3. Training and Certification (Section 5.3)
4. Reporting and Documentation (Section 5.4)
5. Communications (Section 5.5)
6. Monitoring (Section 5.6)

Evaluation and Continuous Improvement (Section 7.0)

Evaluation and Continuous 
Improvement (Section 7.0)
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Position Accountabilities and Responsibilities 

Other Pilot Leads 
(Contributor) 

• Responsible for supporting the Technical Lead in developing a site-specific AMP. 
• Responsible for complying with access protocols and for notifying the Technical Lead 

of any access related issues noted in the course of their work. 

Employees 
(Contributor) 

• Responsible for complying with access protocols and for notifying the Technical Lead 
of any access related issues noted in the course of their work. 

• Onsite employees are responsible for responding to access requests or issues not 
adequately addressed by an existing access protocol and for informing the Technical 
Lead about the issue and suggesting changes to protocols if required. 

Contractors 
(Contributor) 

• Responsible for complying with access protocols and for notifying the Technical Lead 
of any access related issues noted in the course of their work. 

Researchers 
(Contributor) 

• Responsible for complying with access protocols and for notifying the Technical Lead 
of any access related issues noted in the course of their work. 

1.  For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Regulatory/Stakeholder/Communication, Ecology, Administration/Finance 
Leads. 

4 ACCESS MANAGEMENT PLANNING 

4.1 Overview 

Cooperation between land users will be critical to achieving Pilot objectives and protecting the population 
of caribou within the fence. Decisions will need to be made regarding the types of land uses that are 
allowable within the Pilot fence. It is expected that Aboriginal land use and tenured access (e.g., industry, 
trapping) will continue in some form but that recreational access may be restricted. This Guide 
establishes a procedure for determining acceptable land uses within the Pilot site, confirming access 
requirements and control methods and for monitoring access during Pilot implementation. Once a 
decision is made to proceed with the Pilot, the Technical Lead will initiate the development of a site-
specific AMP using the procedure described in this Guide. Development of a site-specific AMP requires 
the Pilot Management Team to: 

• confirm proposed access management objectives in consultation with potentially affected land users; 

• identify access requirements and conduct a risk assessment of proposed land uses and access; 

• determine the physical measures and infrastructure that will be used to control access; 

• develop access protocols that include access points and control methods/approaches based on 
access needs and the results of the risk assessment; 

• clearly communicate access management details to potentially affected land users and local 
residents to support access management objectives; and 

• establish a program to monitor the effectiveness of access protocols, including procedures for 
making changes to access protocols as required (adaptive management). 
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4.2 Confirm Objectives 

Access management objectives for the Pilot will be confirmed after engagement with potentially affected 
land users has occurred; however, the following AMP objectives are proposed: 

• protect caribou within the fenced area - this is the highest priority; 

• define and support Pilot related access requirements (e.g., construction, caribou husbandry, 
maintenance, predator control, research, emergency response); 

• establish a process to identify other acceptable land uses and access requirements within the fenced 
area; 

• leverage existing access to minimize the development of new linear access features to the greatest 
extent possible; 

• minimize access as much as possible without infringing on Aboriginal Treaty rights or access required 
for existing tenure holders; 

• maintain and manage agreed upon access requirements in a manner that does not adversely affect 
the Pilot objectives by establishing clear protocols; and 

• establish a process for monitoring access and adjusting access protocols as required. 

4.3 Identify Access Requirements and Existing Access 

4.3.1 Process 

Once a site has been selected, the Pilot Management Team will: 

• Identify activities associated with the Pilot that will require access to or within the fence. These 
activities may include but are not limited to: 

 construction; 

 maintenance; 

 caribou husbandry; 

 research and monitoring; and 

 predator and wildlife management. 

• Identify existing and potential future land uses within and around the fenced area. These activities 
may include but are not limited to: 

 traditional uses (e.g., plant harvesting, berry picking, hunting, fishing, ceremonial activities); 

 tenured land uses (e.g., trapping, energy resource development, utilities, forestry, aggregate); 

 recreational uses (e.g., non-aboriginal hunting and fishing, motorized and non-motorized trail 
use); and 

 actions related to Government of Alberta land use priorities including the establishment of 
conservation areas. 
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• Inventory existing access at the selected site to understand: 

 how users are currently accessing the area and how that access may be affected by the Pilot, 
including identification of alternate access routes if required; 

 what roads or trails are near or within the area; 

 where existing roads or trails can be used to provide access for construction, operation or other 
approved uses; and 

 where new access will need to be developed. 

4.3.2 Engagement 

Identification of existing and potential future land uses and determination of what land uses will be 
acceptable within the Pilot area will require meaningful engagement with all potentially affected land 
users. Land users that will need to be engaged for access management planning include but may not be 
limited to: 

• First Nations and Metis communities and individuals whose traditional territories and current or 
potential future use may be affected; 

• all tenure holders as identified by the Government of Alberta; and 

• local recreational groups. 

An engagement plan prepared for determining land use and access needs should include a number of 
tools appropriate for each identified user group. Appropriate tools for engagement should be confirmed by 
each potentially affected user group and may include: 

• individual meetings with Pilot team members; 

• workshops; 

• surveys; 

• committees or working groups; 

• conference calls, webinars or open houses; and/or 

• written materials. 

The Stakeholder Engagement Plan should also be reviewed for engagement tools that might be 
appropriate. Feedback from early engagement with First Nations and Metis communities is included in 
Attachment A and is to be considered by the Pilot Management Team during access management 
planning. 

4.4 Conduct Risk Assessment 

Once potential land uses are identified, the potential risks associated with access to the Pilot fence will be 
reviewed to determine what uses are required and acceptable and to identify appropriate mitigation and 
controls to maintain required access while protecting the caribou population and the ecosystem within the 
Pilot fence. 
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The Risk Management Plan defines a procedure for identifying, analyzing and responding to risks that 
can be used to review risks specifically associated with access management. For the purposes of access 
management planning, a screening will be conducted to eliminate obvious land use conflicts and identify 
what land uses may be acceptable. A proposed decision framework for this screening is presented in 
Attachment B. 

A more detailed risk assessment using the procedure and tools outlined in the Risk Management Plan will 
be conducted on land use types that are acceptable or cannot be eliminated from the Pilot area. Once 
acceptable uses are identified, mitigation for any related risks will be incorporated into the AMP, the 
selection of access locations and infrastructure will be made and access protocols will be developed. 

4.5 Select Access Locations and Infrastructure (Physical Measures) 

Once access requirements are confirmed and associated risks are understood, the location of access 
routes to the Pilot fence, the location of access points to enter the fence, the physical measures to control 
those access points will be determined. 

4.5.1 Access Routes and Access Points 

Access routes will need to be selected for both the construction and operation phase, with consideration 
made for decommissioning after the Pilot period is complete. The site-specific AMP should distinguish 
between temporary access required for construction and access required for the duration of the Pilot. 
Construction methods for temporary access should minimize ground disturbance to encourage vegetation 
recovery and materials removed to create temporary access should be retained to block post-construction 
access in areas not required for Pilot operations (e.g., woody materials, rock). 

Access points and how they will be controlled will be determined during final design and will be based on 
the operational needs of the Pilot with input from approved land users. The number of access points will 
be minimized to the greatest extent possible and approved land users will be engaged to agree upon joint 
access points2. 

Selection of access routes, locations and types should consider: 

• access required for safe and efficient construction of the Pilot fence; 

• access required for safe and efficient operation and maintenance; 

• user needs including access for traditional land use (TLU) and acceptable tenured land uses; 

• use of existing access to avoid creating new disturbance (Figure 2); 

• environmental considerations such as terrain and soils, wetlands, seasonal water levels, vegetation 
types; 

• technical considerations such as constructability and seasonal challenges; and 

                                                      

2. While access management for the Pilot will occur on a smaller, project level scale, the Berland Smoky Regional Access Plan 
may be a useful reference for understanding how multiple land users manage access at the landscape level for the protection 
of caribou and grizzly habitat (Thorpe and Parnell 2011).  
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• avoidance of environmentally sensitive features, heritage resources and any other avoidable values 
identified during stakeholder engagement. 

 

Figure 2 Access Development Hierarchy 

4.5.2 Physical Measures 

The selection of physical measures to control access to the fenced area will be made after the site is 
selected and potentially affected stakeholders have provided input. Physical access management 
measures may include: 

• the fence; 

• gates (manned and unmanned); 

• surveillance (e.g., cameras, drones); 

• road and trail deactivation or blocking (roll back and re-contouring, berms, constructed barriers, rocks, 
woody material, removal of stream crossings); 

• signage (in English, Cree and Déné); 

• closure periods for sensitive periods (e.g., calving, rut); and 

• tree planting, felling or bending. 

4.6 Develop Access Protocols 

Once access points, physical measures and appropriate control methods have been selected based on 
access needs and the results of the risk assessment; access protocols will be developed for approved 
land users. Access protocols will: 

• designate specific access points for each user group; 

• provide specific instructions related to how access is gained; 

Access Development Hierarchy

Use existing (active) access roads, trails, utility 
corridors

Upgrade existing linear features

Upgrade deactivated or overgrown access

Create new access
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• confirm what land uses are acceptable for that group inside the fenced area; 

• identify any timing or other access restrictions for approved activities; 

• identify actions for addressing access challenges or concerns from approved and non-approved land 
users; 

• identify actions for responding to emergencies or other non-standard situations while inside the 
fenced area; 

• confirm notification and reporting requirements, if any; and 

• describe available enforcement actions for non-compliance. 

Where possible, access protocols will include the names and contact information of specific individuals 
who have access rights. Where that is not practical, individuals responsible for their user group are to be 
named and their contact information included. For some user groups, where individuals and/or activities 
may not be routine, a procedure describing requirements for an approved but infrequent or variable land 
use may also require a form to be completed for each visit or program to incorporate new users or 
activities into the AMP. Access protocols for Aboriginal land users and for tenured land holders will need 
to be developed in consultation with those land users to ensure that their needs are met while protecting 
the integrity of the Pilot. 

The following specific access protocols will be developed by the Pilot Management Team prior to 
construction: 

• Construction Access Development Protocol - To establish requirements for constructing selected 
access routes and access points including methods to minimize disturbance and preserve materials 
for decommissioning of temporary access. 

• Pilot Operations Protocol - To establish how Pilot staff will use and monitor access points to 
conduct operations and maintenance activities. This protocol will define how activities conducted by 
contractors will be managed. 

• Traditional Use Protocol - To establish how approved First Nation and Metis land users will use 
access points and what activities are acceptable within the Pilot fence, including timing restrictions 
and how use will be communicated to Pilot staff. A separate protocol may be required for each 
Aboriginal community granted access to the site. 

• Research Access Protocol - To establish how researchers will request access, use access points 
and what activities are acceptable within the Pilot fence. This protocol is likely to include a form to be 
filled out with specifics for each research visit or program. 

• Tenured Land Use Protocol - To establish how approved tenured land holders will use access 
points, and what activities are acceptable within the Pilot fence, including timing restrictions and how 
use will be communicated to Pilot staff. A separate protocol may be required for each tenured land 
user (i.e., specific content for each company granted access). 

An access protocol template is provided in Attachment C. 
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4.7 Develop a Communication Strategy 

Compliance with access management protocols and restrictions begins with educating approved users 
and others accessing the area around the Pilot fence. The Pilot Management Team will develop a 
communication strategy to inform land users of access restrictions and protocols and to communicate the 
reason for access management. Access management considerations will also be incorporated into the 
Pilot Stakeholder Engagement and Communication and Outreach plans. The access specific 
communication strategy will include, at a minimum, the following components: 

4.7.1 Awareness 

Regular updates for relevant partners, communities and approved user groups will be scheduled and a 
mechanism for dissemination of information will be defined. Partners, stakeholders and other interested 
parties will be updated on changes to access protocols, temporary closures, sensitive periods for caribou 
within the Pilot fence, available enforcement actions for non-compliance and results of access monitoring. 
Communication tools will be selected based on user group preferences and could include website 
updates, targeted communication (e.g., email, newsletters), phone calls, meetings, etc. 

4.7.2 Education 

The communication strategy will define where Pilot signage will be located and what information signage 
will convey. At a minimum, there will be information at each access point that describes the purpose of 
the Pilot, includes Pilot contact information, references relevant access protocols and communicates that 
access is restricted for non-approved users. Signage will describe the enforcement powers of the 
proponent and any potential penalties that could be imposed for trespassing or damage to Pilot 
infrastructure. Depending on site proximity to roads or communities, it may be appropriate to include 
signage at the main access point that describes the Pilot in more detail including partnerships with 
Aboriginal communities and tenure holders. 

4.8 Establish Access Monitoring Program 

The Pilot Management Team will monitor access management controls to confirm that they are adequate 
to support Pilot success and to address the needs of approved land users. Access monitoring will be a 
continuous effort, with problems identified immediately and resolved with urgency. Regular reviews of the 
AMP and access protocols including monitoring results and the effectiveness of corrective actions will 
occur annually during construction and operation of the Pilot and at the start of decommissioning 
(Section 6). 

4.8.1 Monitoring Methods 

Monitoring the success of access management controls and protocols will be done in the following ways: 

• consultation with approved land users; 

• surveillance conducted by onsite staff; 

• surveillance conducted using remote cameras or aerial drones; 
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• tracking of authorized access to understand the extent of land use activities inside the exclosure; 

• compliance tracking (e.g., training requirements, protocol requirements); and 

• tracking of unauthorized access or damage to infrastructure. 

Consultation with approved land users will identify problems with access protocols and collect 
observations from users on the land. Surveillance conducted by onsite staff will be defined in the 
Operations and Maintenance Plan and will include documentation of any evidence of control failures 
(e.g., gates left open), unauthorized access or intentional damage to Pilot infrastructure. Surveillance 
methods will include routine inspections of the external and internal fences and may also include motion 
activated cameras and aerial surveillance using drones. 

4.8.2 Indicators 

The Pilot Management Team will select a limited number of performance indicators related to the 
implementation of the AMP and will incorporate them into overall Pilot performance management and 
reporting. Performance indicators can be used to provide information on how access management is 
contributing to achieving Pilot objectives, to measure the effectiveness of controls in place and mitigations 
applied and to also warn of potential problems before they occur. 

Indicators will be tied to Pilot objectives and should include, where possible, related measurable targets. 
Indicators and measurable targets can be activity based (e.g., number of AMP reviews, rates of 
compliance with AMP training requirements), reactive (e.g., number of complaints from approved users 
regarding access protocols, evidence of unauthorized use or damage to infrastructure); or predictive 
(e.g., trends in approved access, trends in high risk events such as a gate left open, trends based on 
compliance tracking). 

If monitoring results indicate problems with any aspect of the AMP, corrective actions can include: 

• additional consultation with approved land users to make changes to access protocols or behaviours; 

• repairs or modifications to physical control measures (e.g., gates); 

• increased inspection patrols; 

• increased education and awareness efforts; or 

• changes to communication methods. 

Indicators and targets will be developed by the Pilot Management Team; however, Table 2 provides 
suggestions for consideration based on some of the access management objectives proposed in 
Section 4.2. 
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Table 2 Example Performance Indicators and Targets 

Access Management 
Objective 

(Linked to Pilot Objectives) 
Performance Indicator Measurable Target Example 

Protect caribou within the 
fenced area 

AMP compliance 
tracking and 
documentation  

• 100% compliance with AMP training requirements 
• 100% compliance with AMP protocol requirements 
• 0% unauthorized access 
• 100% compliance with AMP review and continuous 

improvement requirements 
• identified risks and control failures addressed within 

1 week  

Support Pilot related access 
requirements 

AMP compliance 
tracking and 
documentation 

Operations and 
monitoring activities not 
constrained by access 
controls or protocols 

• Access management protocols, including monitoring, 
are included in the Operations and Maintenance 
Plan 

• Access controls removed for emergencies are 
restored as soon as emergency access is no longer 
needed 

Minimize development of 
new access 

Proportion of new 
access created to 
existing access used 

• 75% Pilot access using existing roads and other 
linear features 

Minimize access as much as 
possible without infringing on 
Aboriginal Treaty rights or 
traditional uses and access 
required for existing tenure 
holders 

Compliance with access 
agreements 
 
Number of complaints 
received from approved 
land users 

• 100% compliance with access agreements 
• 100% compliance with AMP protocol requirements 
• Number of complaints received from authorized 

users 
• Acknowledgement of complaint provided within one 

business day 
• Full resolution of complaint within one month 

 

4.8.3 Monitoring Program Elements 

The monitoring program will, at a minimum, consist of the elements presented in Table 3. 

Table 3 Access Management Monitoring Program Elements 

Monitoring Requirement 

Access Protocol 
Implementation  

Approved users, including Pilot staff, are responsible for: 
• complying with the requirements of access protocols that apply to their work; 
• immediately communicating to the Technical Lead or other Pilot staff any known breach of 

access protocols or controls; and 
• raising concerns regarding access management effectiveness with the Technical Lead. 

The Technical Lead is responsible for: 
• establishing a procedure for making changes to access protocols and controls outside of 

regular AMP reviews to immediately address problems identified by monitoring activities 
and for communicating these changes to all affected parties. 
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Monitoring Requirement 

Data Collection  
The Technical Lead will establish mechanisms for collecting access monitoring data, including 
feedback from approved land users. 

Documentation  
Documentation requirements for monitoring indicators and targets will be established by the 
Technical Lead as part of the development of a site-specific AMP.  

AMP Review  
The Pilot Director and Technical Lead will conduct annual reviews of the AMP as described in 
Section 6. 

Audits 
The Technical Lead will determine if an auditing function is required to understand 
effectiveness of and compliance with access protocols and, if so, will establish audit 
procedures.  

Management of 
Change  

The Pilot Management Team will establish a Management of Change (MOC) procedure as 
described in Section 7. 

5 ACCESS MANAGEMENT PLAN IMPLEMENTATION 

5.1 Schedule 

Table 4 Schedule 

Timing AMP Requirement  

Decision to proceed with Pilot 
The Pilot Director will initiate Access Management Planning actions and initiate 
engagement with potentially affected land users in the first 30 days. 

Prior to start of construction  
Full AMP development and signed acknowledgement by staff, approved users 
and contractors that they have reviewed construction phase access 
requirements (as per Section 5.3). 

Prior to commissioning  
Signed acknowledgement by staff, approved users and contractors that they 
have reviewed current access requirements (as per Section 5.3). 

Annual during operations 
Signed acknowledgement by staff, approved users and contractors that they 
have reviewed current access requirements (as per Section 5.3). 

At decommissioning  
Full AMP Review based on access monitoring results and input from land users 
(as per Section 6). 

Quarterly 
Publicly available update for stakeholders (including approved land users) and 
other interested parties on Pilot operations (as per Section 4.7). 

Continuous 
Access Orientation training for new land users, contractors and researchers (as 
per Section 5.3). 

Continuous 
Monitoring of access controls (as per Section 4.8) and updating of protocols as 
required.  

5.2 Resourcing 

The Pilot Director and Pilot Leads will identify internal and external resources required to successfully 
develop, implement, evaluate, and continuously improve the site-specific AMP. Development of the AMP 
should include consultation with construction specialists, veterinary specialists and local land users to 
confirm appropriate location and design of access routes and access points. 
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5.3 Training and Certification 

The Technical Lead is responsible for developing and delivering an access orientation for all Pilot staff 
and approved land users that communicates the importance of access control and to review the content 
of access protocols relevant to the participants. The Pilot Director, Pilot Leads, onsite staff and approved 
land users (including contractors and researchers) will be required to participate in an access orientation 
session prior to starting work and will confirm on an annual basis that they have reviewed all current 
access management protocols that relate to their work. Access orientation will include a cultural 
awareness component for all non-Aboriginal land users to improve understanding of Treaty and TLUs. 

Training requirements for contractors with multiple onsite staff may require orientation and protocol 
acknowledgement for each staff member or for only management, depending on the nature and duration 
of the work. In all cases, contractor management will be held responsible for any non-compliance by their 
staff and access management enforcement will be incorporated into all Pilot contracts. 

Onsite staff responsible for physical infrastructure will have basic maintenance skills and be trained and 
certified, as required, to operate all equipment onsite so that they can quickly respond to any incident 
involving damage to the Pilot fence or other physical measures (e.g., gates, water crossings). Depending 
on the site location, onsite staff may also require conflict resolution training and personal safety training to 
equip them with the necessary skills to respond to incidents of non-compliance where an individual or 
group have accessed the fenced area or damaged Pilot infrastructure. Onsite staff will be required to 
document and report to the Technical Lead any damage to Pilot infrastructure during their routine 
inspection that may be a result of unauthorized access. 

5.4 Reporting and Documentation 

Internal documentation associated with the site-specific AMP will include: 

• the site-specific AMP and access protocols including a list of approved land users and the 
documentation associated with each protocol; 

• records of annual reviews of the AMP and access protocols (Section 6); and 

• training documentation including: 

 signed acknowledgements for all staff and approved land users indicating that they have 
completed an access orientation (Section 5.3); 

 signed acknowledgements for all staff and approved land users confirming, on an annual basis, 
that they have reviewed current access protocols and will comply with requirements (Section 5.3); 
and 

 a database of individuals who have received training and who have accessed the fenced area at 
any time over Pilot operations. 
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5.5 Communications 

5.5.1 Internal 

The Pilot Management Team will establish internal communication procedures to ensure that all staff, 
contractors and researchers are aware of the expectations established for them in all Pilot management 
plans, including the AMP. 

5.5.2 External 

There are no external communications requirements specifically associated with the AMP. External 
communication with stakeholders and the public regarding the need for and nature of access restrictions 
will be included in the Communication and Outreach Plan and the Stakeholder Engagement Plan. 

5.6 Monitoring Program Implementation 

The Technical Lead, with support from other Pilot Leads and Pilot staff will implement the monitoring 
program established as per the requirements in Section 4.8. Monitoring results will be used to respond 
immediately to any identified problems. Monitoring data collected over the course of a year will be 
reviewed in the annual AMP review (Section 6) to understand the overall effectiveness of access 
management actions. 

6 EVALUATION AND CONTINUOUS IMPROVEMENT 

The Pilot Management Team will conduct annual reviews of the AMP to confirm and document that: 

• the requirements of the AMP are being met; 

• approved access to and activities within the fenced area are not compromising Pilot objectives 
(results of monitoring program, Section 4.8); 

• access protocols are adequate and concerns from approved land users are being resolved in a timely 
manner; 

• suggested changes to the list of approved land users, access points or access protocols are being 
carefully reviewed and incorporated into the AMP as needed; and 

• significant changes to Pilot governance or operation are reviewed to understand implications for the 
AMP and other management plans. 

The AMP review will occur annually during construction and operations and at the initiation of the 
decommissioning phase. This review will include consultation with approved land users to confirm that 
access points and access protocols are meeting their needs. For each review, a record will be prepared 
and signed by the Pilot Director to document that a review has occurred and noting any proposed 
changes to the AMP and related protocols. 
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7 MANAGEMENT OF CHANGE 

The Pilot Management Team will establish a MOC procedure to determine how internal and external 
changes could impact Pilot activities and to communicate change to affected employees and contractors. 
The MOC procedure should include a description of what types of change may trigger a change to access 
management (e.g., technical - changes to gate design, organizational - personnel change, administrative 
changes - deviation from operating procedures). 

8 RECORDS 

The following records will be maintained in relation to this AMP: 

Document Title Description Frequency  

Site-specific AMP  A site-specific AMP is to be developed and signed by 
the Pilot Director and Technical Lead. This AMP will 
include an approved land users list. 

Before Construction 
When changes are required 

AMP Review  Documentation that an annual review of access 
management monitoring results has occurred. The 
record should document who participated in the review 
and any proposed changes to procedures. This record 
is to be signed by the Pilot Director. 

Annual 

Access Protocols 
(multiple) 

Access Protocols are to be updated annually to 
incorporate any necessary changes and to ensure that 
contact information is current. Current versions of all 
protocols are to be made easily available to the Pilot 
Management Team, staff and contractors, and 
approved land users, as appropriate. 

Annual 

Annual Protocol 
Review Confirmation 

All Pilot staff and approved land users must sign an 
acknowledgement that they have reviewed, on an 
annual basis, all access protocols relevant to their 
work. The Business Lead will be responsible for 
developing this acknowledgement template and 
monitoring compliance with this requirement.  

Annual 

Contractor Protocol 
Review Confirmation  

All contractors (management) must sign an 
acknowledgement that they have reviewed all access 
protocols relevant to their work and have provided 
onsite staff with a copy of all requirements before they 
begin work. 

As needed  
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9 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Accountability The obligation of an individual or organization to justify its actions or 
decisions, accept responsibility for them, and to disclose the results in a 
transparent manner. 

Approved Land User Any party that has been granted access to the fenced area including Pilot 
staff, Aboriginal land users, researchers, contractors and tenured rights 
holders as per the Access Management Plan. 

Continual Improvement  Recurring activity or process to enhance performance. 

Contractor Company or individual engaged by [PROPONENT] to provide services 
under a consulting or other contractual arrangement; includes a 
subcontractor. 

Corrective Action  Action to eliminate the cause of a non-conformity or a non-compliance and 
to prevent recurrence. 

Monitoring Determining the status of a system, a process or an activity. 

Objective A result to be achieved. 

Pilot Management Team The group of individuals who will act as the Pilot proponent whether they 
are Government of Alberta employees, industry representatives, third party 
contractors or a combination. 

Pilot Phase One of four stages of Pilot activity; Planning, Construction, Operation or 
Decommissioning. 

Procedure or Protocol Specified way to carry out an activity or process. 

Responsibilities Assigned duties for which a person(s) will be held accountable. 

10 SUPPORTING DOCUMENTS 

Risk Management Planning Guide 

Operations and Maintenance Planning Guide 

Communication and Outreach Planning Guide 

Stakeholder Engagement Planning Guide 
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ATTACHMENT A EARLY FIRST NATION AND METIS COMMUNITY 
ENGAGEMENT 

Early engagement with First Nation and Metis communities was conducted in 2016 and 2017 to gauge 
interest and support for the Pilot concept and to solicit feedback on fence design and location and on a 
suite of proposed management plans. Input related to access included the following suggestions that are 
to be considered in access management planning. 

• idea: provide opportunity for roadside viewing (negative side: may habituate animals); 

• restrict access during calving season (and/or other key times); 

• consider current and future TLU; 

• limit human use as much as possible (limit to staff, trappers and for TLU); 

• constraints on traditional use (or suspended use); 

• will First Nations [Aboriginal hunters] be allowed to hunt inside the fence; 

• access for TLU to depend on spiritual/cultural values inside the fence; 

• needed TLU access may be seasonal (e.g., to harvest fiddleheads, muskeg tea, mint, rabbits) and 
users may change with the seasons; 

• access for traditional plant collection; 

• access for trappers for smaller animals; 

• be trapper-friendly and accommodate current access; 

• no recreational use, no aggregates, no Petroleum and Natural Gas (PNG) to meet project objectives; 

• no outfitters allowed (overhead fly-overs); 

• if asking for collective community access agreement then have meaningful co-management as 
respect for willingness for a collaborative approach; 

• could have a main gate and then one other gate for additional access; 

• could have a swipe pass that records use; 

• limit the number of people who control access - this could be shared among communities; 

• each access points should have a traditional name; 

• assess access as project evolves - monitor and adjust need for access control; 

• should be no other [new] land use in the fence or abandon existing land use (e.g., oil and gas); 

• no new commercial use for 10 years (seismic, aggregate, PNG); if there is existing activity see if it 
has an impact and if the impact is significant move the fence; 

• could move location of access points to correspond to land use changes; 

• limit the number of access points (e.g., only one); 

• access point signage to include Cree and Déné names for caribou; 

• need to have an emergency release protocol for fire (could be remotely controlled to save the caribou 
while ensuring human safety); 
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• design a communications system/strategy to coordinate TLU among harvesters [repeat and refresh] - 
could include this in regular project communications and updates; 

• the community would be giving up a lot to have this site near by: 

 communities must be meaningfully involved in trade-off discussions; 

• respect each community’s protocols. 
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ATTACHMENT B PROPOSED DECISION FRAMEWORK FOR ACCEPTABLE 
LAND USE 

 

 

 

Is access related to:
(a) Treaty or Traditional Rights?

(b) Existing Tenure?

Inform user or user group that 
there will be no access granted 
during the duration of the Pilot

Engage right holder to understand 
access needs.

Is land use compatible with Pilot 
objectives?

Mitigate potential risks and define 
access infrastructure and controls

Possible to agree on 10 year 
deferral of rights or transfer of 
rights back to the Crown for 

compensation?

Mitigate potential risks and define 
access infrastructure and controls

Agree on terms of deferral or 
relinquishment of rights and 

restrict access.

YES NO

YES NO

NOYES

Is access related to:
(a) construction or operation of the Pilot?
(b) Pilot related research and monitoring? 

YES NO

Mitigate potential risks and define 
access infrastructure and controls
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ATTACHMENT C ACCESS PROTOCOL TEMPLATE 

 

ACCESS PROTOCOL TEMPLATE 

User Group  

Designated Access Points   

Access Instructions  

Acceptable Land Uses  

Specific Land Use Exclusions   

Timing Restrictions / Other 
Limitations 

 

Notification Requirements  

Reporting Requirements   

Training Requirements   

Approved Land Users  Name / Title / 
Affiliation Contact Information Date of Access 

Orientation 

   

   

   

   

Available Enforcement Actions  

Authorization Name and Title Signature Date 

 Pilot Director   

 Technical Lead   

 User Representative   

Last Annual Review  

_______________________ 

Date 

 

_____________________ 

Pilot Director 
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1 PURPOSE 

This Aboriginal Consultation Planning Guide (ACP Guide) describes anticipated consultation 
requirements and process for the Pilot and provides best practices and community preferences1 for 
consulting with First Nations and Métis people in relation to the Pilot. 

2 SCOPE 

This ACP Guide applies to the planning, construction, operation and decommissioning2 of the Pilot. 
The ACP Guide establishes a framework for identifying consultation requirements and best practices 
through engagement with both the Aboriginal Consultation Office (ACO) and the First Nations and Métis3 
communities with an interest in the Pilot. This content of this document is to be used by the Pilot team to 
develop a site-specific ACP once a location is selected. 

The requirements defined in this ACP Guide are aligned with continuous improvement and adaptive 
management best practices using the following framework steps: 

• Plan – Understand consultation requirements and community expectations, preferences and 
protocols and prepare a Pilot ACP (Section 5); 

• Do – Implement the ACP prior to taking any final decisions with respect to Pilot implementation with 
the primary objective of obtaining free, informed and prior consent from potentially affected Aboriginal 
communities; (Section 6); 

• Check – Continuously monitor consultation actions to verify that the needs of each community are 
being met and that opportunities for meaningful involvement in Pilot planning and implementation are 
provided (Section 7); and 

• Act – Modify the ACP as required to improve results or respond to changing needs. 

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

The duty to consult rests with the Crown regardless of whether or not they are the proponent of the Pilot. 
Accountabilities and responsibilities for individuals participating in the Pilot will be defined based on who 
the Pilot proponent will be (private entity or Government of Alberta [GoA] ministry) and whether or not the 
GoA decides to delegate procedural aspects of consultation. Regardless of how the procedural aspects of 
consultation are managed, the GoA must discharge the Crown’s duty to consult prior to making a decision 
on Pilot implementation. 

                                                      
1. Best practices and community preferences were identified during early engagement with First Nations and Métis communities 

(Schaldemose 2017). 
2. Pilot implementation includes ten full years of operation followed by a Pilot review and decommissioning; however, a decision 

could be made to extend operation beyond 10 years if the Pilot is successful.  
3. The Government of Alberta has a policy and guideline in place for consultation with Métis Settlements but no policy or 

guideline exists for consultation with non-settlement Métis groups and individuals. While this ACP Guide refers to the available 
Métis Settlement documents specifically, it is recognized that Métis communities that are not included in the eight Settlement 
areas recognized by the GoA have shown interest in the Pilot and are expecting to be consulted. The Government of Canada 
recognizes the Métis as a group of Aboriginal peoples. 
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Individual accountabilities and responsibilities associated with the ACP are described in the Table 1 
below. The roles listed in Table 1 will be required to implement the Pilot regardless of whether those 
positions are filled by GoA staff or a private entity. The Pilot Director is the owner of this document and is 
accountable for the development of a site-specific ACP and its implementation with the support of Pilot 
Leads and staff. The Regulatory, Stakeholder and Communications Lead is responsible for the 
development, implementation and monitoring of the ACP. 

Table 1 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(ACP Owner) 

• Accountable for ensuring that the requirements of this Guide are followed. 
• Participates in consultation activities throughout the life of the Pilot as required. 
• Endeavors to build positive relationships with all Pilot stakeholders, including First Nations 

and Métis communities. 
• Provides visible leadership to Pilot staff, contractors and researchers regarding all aspects of 

the Pilot, including consultation with Aboriginal communities.  

Regulatory / 
Stakeholder / 
Communications 
Lead 

• Responsible for developing, implementing, monitoring and making necessary changes to the 
ACP. 

• Initiates and leads an annual review of the Pilot ACP. 

Other Pilot 
Leads 
(Contributor) 

• Responsible for supporting the development and implementation of the Pilot ACP through 
participation in consultation activities as required.  

Employees 
(Contributor) 

• Responsible for supporting the development and implementation of the Pilot ACP through 
participation in consultation activities as required.  

Contractors 
(Contributor) 

• Responsible for respecting and following requirements arising from consultation outcomes in 
the course of their work. 

Researchers 
(Contributor) 

• Responsible for respecting and following requirements arising from consultation outcomes in 
the course of their work. 

1.  For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Ecology, Regulatory/Stakeholder/Communications, Admin/Finance Leads. 

4 CONSULTATION REQUIREMENTS 

Section 35 of the Constitution Act recognizes and affirms Aboriginal Treaty rights that, while different in 
each Treaty, include reserve lands and traditional activities such as fishing, hunting and trapping. 
The Federal and Provincial Crowns have a fiduciary duty to consult and, if necessary, accommodate 
Aboriginal interests where Crown decisions may adversely impact those rights. This duty has been 
confirmed and clarified through case law and was expanded to recognize the rights of all Aboriginal 
peoples including Métis and non-status individuals in 20164. 

The GoA also recognizes traditional uses that are not explicitly included in the Treaty rights. In a broader 
sense, Aboriginal rights refer to the continued land use, activities, practices and traditions of Aboriginal 
people that define distinctive Aboriginal culture. Each community may define their Aboriginal rights 
                                                      
4. Daniels v. Canada (Indian Affairs and Northern Development, 2016 SCC 12) 
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differently and consultation is required to identify potential infringements on Aboriginal rights and/or 
Treaty rights that result from the Pilot. 

While the duty to consult ultimately rests with the Crown, the Provincial Crown typically delegates 
procedural aspects5 of consultation to the proponent, as may be the case for the Pilot if a third party is 
engaged to implement the Pilot. For the purposes of this ACP, the term ‘proponent’ will be used for the 
implementing party, whether that be Alberta Environment and Parks (AEP) or a private entity. 

The Pilot proponent will be required to conduct consultation activities in accordance with the GoA’s Policy 
and Guidelines on Consultation with First Nations on Land and Natural Resource Management (GoA 
2013, 2014) and the GoA’s Policy and Guidelines on Consultation with Métis Settlements on Land and 
Natural Resource Management (GoA 2015, 2016)6. It is expected that a decision to implement the Pilot 
will result in all three factors required to establish a duty to consult as described below. 

The Government of Alberta recognizes that a duty to consult arises when all three factors are present: 

First Nations: 
1. Alberta has real or constructive knowledge of a 

right; 
2. Alberta’s decision relating to land and natural 

resource management is contemplated; and 
3. Alberta’s decision has the potential to 

adversely impact the continued exercise of a 
Treaty right.  

Métis Settlements: 
1. Alberta has real or constructive knowledge of 

Métis Settlement members’ harvesting or 
traditional use activities; 

2. Alberta is contemplating a decision relating to 
land and natural resource management; and 

3. Alberta’s decision has the potential to 
adversely impact the continued exercise of 
Métis Settlement members’ harvesting or 
traditional use activities.  

 

The ACO has been established to support proponent consultation efforts and to ensure that the Crown’s 
duty to consult is fulfilled. This support is available to both private entities and GoA ministries acting as a 
project proponent. The ACO provides pre-consultation advice to determine if consultation is required, 
determines the level of consultation required, provides advice throughout the process and conducts an 
assessment of consultation adequacy to determine if the Crown’s duty to consult has been discharged. 
A GoA ministry with statutory and regulatory decision making authority that triggers a duty to consult may 
request ACO support, may carry out the procedural and substantive aspects of consultation internally, 
may act as the project proponent or may delegate procedural aspects to an external project proponent. It 
is assumed that if consultation is managed internally at AEP, a consultation specialist within the ministry 
will be assigned to the Pilot. 

                                                      
5. Procedural aspects of consultation include contacting Aboriginal communities, presenting and describing project plans and 

modifying project plans in response to concerns raised during consultation. 
6. Alberta Indigenous Relations began a comprehensive review of these polices and guidelines in 2016. These guidelines and 

policies will be updated and renewed and the development of a Métis Consultation Policy on Land and Natural Resource 
Management is also expected. 
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For the purposes of this Guide, it is assumed that a duty to consult exists and that extensive (Level 3) 
consultation will be required for the following reasons: 

• implementation of the Pilot will be the result of a decision taken by the GoA in support of caribou 
range planning and species at risk recovery; 

• an adverse impact or limitation to the continued exercise of an Aboriginal right, Treaty right or 
traditional use can be expected for a duration of at least 10 years as a result of Pilot implementation; 
and 

• the concept has not yet been tested at this scale and some uncertainty exists on the long-term benefit 
and/or risk to caribou and other species of traditional use or cultural importance to Aboriginal 
communities. 

It is foreseeable that a standard (Level 2) consultation will be required; however, it is recommended that 
the Proponent prepare for extensive consultation given the high level of interest among First Nations and 
Métis community members who participated in early engagement on the Pilot. 

4.1 Alberta Consultation Framework 

Aboriginal consultation requirements and processes are outlined in the following key documents: 

• The Government of Alberta’s Policy on Consultation with First Nations on Land and Natural Resource 
Management (GoA 2013); 

• The Government of Alberta’s Guidelines on Consultation with First Nations on Land and Natural 
Resource Management (GoA 2014); 

• The Government of Alberta’s Policy on Consultation with Métis Settlements7 on Land and Natural 
Resource Management (GoA 2015); and 

• The Government of Alberta’s Guidelines on Consultation with Métis Settlements on Land and Natural 
Resource Management (GoA 2016). 

For the purposes of this document, Aboriginal consultation refers to consultation with First Nations and 
Métis communities (settlement and non-settlement) who may be affected by the Pilot. The GoA’s policy 
and guidelines for Métis Settlements are closely modelled on the First Nations policy and guidelines and 
the procedural aspects of consultation for all Aboriginal communities is assumed to be the same. 

In 2015, the Governments of Alberta and Canada committed to implement the principals and objectives of 
the United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP; United Nations 2008). 
The UNDRIP is an international instrument adopted by the United Nations in 2007 to protect the rights of 
the Indigenous peoples of the world. The GoA has initiated a renewal of their consultation framework and 
the UNDRIP principals and objectives are expected to be incorporated into updated policies, guidelines 
and expectations for consultation. In addition to the Government of Alberta documents noted above, the 
Pilot proponent should consider content of the UNDRIP when planning for and implementing consultation 
activities. 
                                                      
7. There are currently eight Métis Settlements in Alberta and this Policy only applies to those settlements. Alberta Indigenous 

Relations began a comprehensive review of consultation polices and guidelines in 2016 and the development of a Métis 
Consultation Policy on Land and Natural Resource Management is expected. Information relevant to Métis harvesting rights 
can also be found in the GoA document titled Métis Harvesting in Alberta (July 207 – Updated June 2010) (GoA 2010). 
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4.2 Consultation Process 

The GoA consultation guidelines describe the stages of the consultation process. The Guidelines assume 
that the ACO will support the consultation and the consultation process can be summarized in the 
following five steps: 

1. Pre-consultation Assessment 

The pre-consultation assessment is used to assess whether consultation is required and if so: 

• determine which communities are to be consulted; 

• assess the potential adverse impacts on Treaty rights or traditional uses based on information 
provided by the proponent; 

• assess the scope of consultation; and 

• assign a level of consultation (Level 1 – streamlined, Level 2- standard, Level 3 – extensive) 
based on the nature of the project and the scope of the potential impacts. 

The pre-consultation assessment is initiated by the proponent who will contact the ACO and provide 
an overview of the proposed project. 

2. Information Sharing 

When a pre-consultation request is received by the ACO, information provided by the proponent and 
what is known about potentially affected Aboriginal communities is used to define consultation 
requirements as described above (e.g., information regarding the exercise of Aboriginal rights, Treaty 
rights and traditional uses and existing protocols or agreements between a community and the GoA). 

Once the communities to be consulted and level of consultation is confirmed, a notification letter and 
information package is provided to each potentially affected community. Upon receiving the 
information package, Aboriginal communities are expected to provide a response that describes 
specific Treaty rights and traditional uses that may be affected. For Level 2 and 3 consultations, the 
proponent is required to follow up with communities who do not respond to the information package. 
A template for a notification letter is available on the ACO website (http://indigenous.alberta.ca/Letter-
Templates-Forms.cfm). The content to be included in an information package is presented in 
Section 5.4). 

3. Exploring Concerns 

When Aboriginal communities identify potential adverse effects on Aboriginal rights, Treaty rights or 
traditional uses, the proponent must work with that community to explore ways to avoid, minimize or 
mitigate impacts. Consultation activities and all efforts to address concerns are documented in 
bimonthly reports which will be used to compile the Record of Consultation (ROC). 

4. Verifying the ROC 

Once identified concerns have been explored, the proponent provides a community-specific ROC to 
each consulted community for their review. If the community, the ACO or the AEP consultation 
specialist believes that there are inaccuracies in the record, gaps will need to be addressed by the 
proponent. 

http://indigenous.alberta.ca/Letter-Templates-Forms.cfm)
http://indigenous.alberta.ca/Letter-Templates-Forms.cfm)
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5. Determining Consultation Adequacy 

AEP will be responsible for determining consultation adequacy for the Pilot, with a recommendation 
and support from the ACO if requested. To assess consultation adequacy, information gathered 
during the pre-consultation assessment information review, the ROC and any information provided by 
consulted communities will be reviewed to determine, at a minimum, that 

• all identified communities were provided project information and given an opportunity to 
participate; 

• the proponent provided project-specific information within a reasonable time before approvals 
were required or before the project was scheduled to start; 

• if the community provided site-specific concerns about how the proposed project may adversely 
impact their Aboriginal rights, Treaty rights or traditional uses the proponent made reasonable 
attempts to avoid and/or mitigate those potential impacts; and 

• the proponent indicated how they intend to mitigate any potential adverse impacts to the exercise 
of Aboriginal rights, Treaty rights and traditional uses. 

A consultation flowchart, adapted from the Guidelines (GoA 2014, 2016), is provided in Figure 1. The 
Guidelines also include process timelines; however, these timelines only apply to periods that 
communities have to respond to a proponent submission and do not include the time it takes to conduct 
consultation activities so they are not helpful for understanding project schedule implications. In reality, 
the ACO may not adhere to these timelines, instead preferring to give Aboriginal communities additional 
time and encouraging the project proponent to make multiple attempts to contact communities when they 
have not responded. This may be particularly true for projects where extensive consultation is required. 
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Figure 1 Consultation Process Flow 
(Adapted from GoA 2014, 2016) 

5 CONSULTATION PLANNING 

5.1 Overview 

If a decision to proceed with the Pilot is made, the Pilot Management Team will undertake the following 
actions: 

• set consultation objectives (Section 5.2); 

• confirm consultation requirements (Section 5.3); 

• develop a consultation plan that defines actions to be taken to meet the consultation objectives 
(Section 5.4) and includes consultation best practices and preferred methods as provided by 
communities during early engagement (Section 5.5) and through review of the UNDRIP; 

• identify opportunities for the involvement of Aboriginal communities, individuals and businesses 
through the life of the Pilot (Section 5.5); 

• implement the ACP (Section 6) for the planning phase; 
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• complete a ROC and have it reviewed for consultation adequacy prior to Pilot construction start 
(Section 6.4); and 

• implement construction and operation phase components of the ACP (Section 6). 

5.2 Set Consultation Objectives 

The primary objective of consultation for the Pilot will be to obtain free and informed consent from 
Aboriginal communities prior to implementation of the Pilot. Consultation objectives for the Pilot will be 
established during consultation planning; however, the following additional objectives are proposed: 

• establish and maintain strong and open relationships with Aboriginal communities potentially affected 
by the Pilot; 

• conduct consultation with each community in a manner that aligns with their specific consultation 
protocols and practices; 

• understand the potential adverse impacts of the Pilot on the exercise of Aboriginal rights, Treaty 
rights and traditional uses; 

• collect and understand Aboriginal community input and concerns, integrate this input into Pilot design 
and demonstrate how input from Aboriginal communities has been incorporated into Pilot planning 
and implementation; and 

• identify opportunities for Aboriginal communities, members and businesses to participate in the 
design, construction, operation and monitoring of the Pilot. 

5.3 Confirmation of Consultation Requirements 

If a decision to proceed with the Pilot is made, the Pilot Management Team will prepare and submit a pre-
consultation assessment request with sufficient detail to allow the ACO or AEP consultation specialist to 
make the following determinations: 

• Is consultation required? 

• What communities are to be consulted? 

• How does each community prefer to be engaged and consulted with? 

• What are the potential adverse impacts on Aboriginal rights, Treaty rights or traditional uses? 

• What is the scope of consultation (based on the nature of the project and its potential impacts on 
Aboriginal rights, Treaty rights and traditional uses)? 

• What is the level or depth of consultation required (what level of effort and process steps are 
required)? 

This pre-consultation assessment request should contain, at a minimum, the following information: 

• a description of the Pilot and its purpose that should include: 

 regulatory and scientific drivers for the Pilot; 

 basic operational description; and 

 fence and facility design overview; 
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• duration of construction and operation phases of the Pilot; 

• location and area with a map that meets ACO requirements; 

• description of any previous consultation related to the Pilot; 

• description of potential adverse impacts to Aboriginal rights, Treaty rights and traditional land use; 
and 

• anything else the proponent believes will assist in the review. 

As noted in Section 4, the Pilot proponent should prepare for extensive consultation (Level 3) due to the 
nature of the Pilot, the duration and size of the Pilot, and the high level of interest that First Nations and 
Métis communities have demonstrated during early engagement activities in 2016 and 2017. 

5.4 Aboriginal Consultation Plan Development 

The Pilot ACP will serve two purposes: 

1. It will be used as the guiding document to ensure that adequate consultation is conducted during the 
planning stage prior to any regulatory decisions being made with respect to the Pilot. 

2. It will become a continually updated document used to guide proponent actions throughout the life of 
the Pilot, documenting the approach to Aboriginal involvement in all aspects of the Pilot. 

The Pilot Management Team is to consider how Aboriginal communities can be engaged in Pilot 
planning, construction, operation and monitoring of the Pilot. The ACP will include: 

• ongoing engagement opportunities throughout the life of the Pilot, including the format of such 
engagement (e.g., oversight committee or community meetings) and the frequency (e.g., annual 
community reviews or monthly advisory committee calls); 

• opportunities to incorporate traditional knowledge and ongoing traditional land use into Pilot planning 
and operation; and 

• identification of potential partnerships, employment and business opportunities. 

Table 2 provides the suggested content of a consultation plan that aligns with ACO expectations for 
Level 3 extensive consultation with the addition of sections for ongoing consultation throughout the life of 
the Pilot. Early consultation activities with each community should include confirmation of preferred 
consultation practices and incorporation of those preferred practices into the ACP. 

Table 2 Proposed Aboriginal Consultation Plan Content 

ACP Content  

1. Pilot proponent contact information  

2. A list of specific communities to be consulted including the level of consultation as determined in the pre-
consultation assessment 

3. Plain language Pilot description that will be used in the community information packages. This description should 
include: 

• Contact information for the proponent 

• A non-technical plain language description of the proposed Pilot  
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ACP Content  

• Pilot location map(s) of sufficient scale showing locations of specific activities which relate to approvals 

• A glossary of terms 

• Clear identification of potential short-term and long-term adverse impacts to Crown land/resources 

• Proposed consultation activities and schedule including milestones 

• Existing development (if applicable) 

• Expected life of Pilot (including timeline) 

• Regulatory approvals required  

4. Pilot Location 

• Description of Pilot location or potential locations 

• Location of nearby First Nations reserves and Métis communities  

5. Delivery methods for providing notification and plain language Pilot-specific and direct notices to consulted 
communities, which could include a combination of the following: 

• Advertisement in First Nations and Métis newspapers 

• Community postings 

• Face-to-face meetings or presentations to elected leaders or delegates  

• Any other means that sufficiently informs community members about the Pilot and their involvement in the 
consultation process including methods identified through community engagement  

6. Any available information regarding potential adverse impacts to Aboriginal rights, Treaty rights and traditional 
uses 

7. History of consultation on the Pilot to date, if applicable, including existing relationships and the length of time 
that consultation has been ongoing 

8. Timelines and schedules for consultation activities including any significant milestones 

9. Procedures for reporting to the ACO or AEP consultation specialist on the progress and results of consultation 

10. Planning Phase Consultation  

• List of contacts from each community  

• Advertisement plan for public notices (if required) 

• Description of specific consultation activities including but not limited to: 

 Information which will be provided to communities and method of delivery 

 Plan to identify community-specific preferences and to develop a consultation schedule with each 
community 

 Consultation objectives 

 Method of consultation tracking 

 Plan to provide bimonthly consultation reports to communities and the ACO or the AEP consultation 
specialist and a list of content that will be included 

 Other relevant Pilot-specific consultation activities 

11. Construction Phase Consultation 

• Description of methods to confirm community expectations for construction phase consultation and 
involvement 

• Description of proposed communication methods and schedule for keeping communities informed during 
construction 
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ACP Content  

• Identification of potential opportunities for community involvement during construction 

12. Operation Phase Consultation 

• Description of methods to confirm community expectations for operation phase consultation and involvement 
including the ten year Pilot review  

• Description of proposed communication methods and schedule for keeping communities informed during 
operation 

• Identification of potential opportunities for community involvement during operation 

5.5 Consultation Best Practices 

Early engagement with First Nations and Métis communities was conducted in 2016 and 2017 
(Schaledmose 2017) to gauge interest and support for the Pilot concept and to solicit feedback on fence 
design and location and on a suite of proposed management plans. Input related to consultation best 
practices and community preferences included the following suggestions that are to be considered by the 
Pilot Management Team during consultation planning. 

Approach 

• Recognize that each community is unique and should be engaged to determine their consultation and 
communication preferences. 

• Community-specific consultation guidelines and protocols should be followed where they are 
available. 

• Develop community-specific agreements or memorandum of understanding regarding consultation 
and/or potential impact mitigation. 

• A Pilot-specific working group should be established either within each community or for multiple 
communities, depending on location and community interest. 

• Communication should be adequate to properly inform community members so that the standard of 
free, prior and informed consent documented in the UNDRIP can be met. 

• Develop communication materials that can be widely distributed in local communities. 

• Consider the risk of participant fatigue when planning consultation activities while being mindful of the 
expectations established in the UNDRIP and the consultation timelines. 

• Plan for life-of-Pilot participation by Aboriginal communities. Develop a consultation plan that extends 
into construction and operation. 

• Enter into consultation activities with an open mind. Communities expect to be able to influence the 
Pilot through meaningful consultation. Use the information that is provided to improve the Pilot. 

• Be clear on the uncertainties associated with the potential impacts of the Pilot and on the anticipated 
success of the Pilot. 

• Bring the right people to consultation meetings. Communities expect to be consulted by individuals 
who can answer their questions. 

• Consider bringing a neutral third party facilitator into consultation meetings as well as a translator if 
required. 
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• Provide technical expertise capacity when needed for communities. 

• Use informative tools and engagement approaches (e.g., 3D visualizations, clear language) to 
improve knowledge sharing. 

Collection and Use of Traditional Knowledge and Traditional Land Use Information 

• Sufficient time for collection of site-specific traditional knowledge and traditional land use information 
must be incorporated into Pilot planning. These studies take a minimum of three months and should 
not be rushed. 

• Sufficient funding for traditional knowledge and traditional land use studies must be incorporated into 
Pilot planning. The proponent will be expected to pay for data (e.g., Community Knowledge Keeper 
layers) and the resulting studies. 

• The proponent should not use their own traditional land use resources, community-led studies are 
required. 

Mitigations for Altered Rights 

• Compensation must be provided for lost livelihood. 

• Consider mitigations for community members who are also trappers. Trappers need to be included in 
the discussion of potential Pilot impacts. 

• Develop performance metrics for mitigations and monitor success. 

6 CONSULTATION PLAN IMPLEMENTATION 

6.1 Schedule 

Table 3 Schedule 

Timing AMP Requirement 

Decision to proceed with Pilot 
The Regulatory, Stakeholder and Communications Lead will 
initiate ACP actions and initiate engagement with the AEP 
consultation specialist or ACO. 

Bimonthly during Pilot planning 
Completion of bimonthly consultation reports (Section 6.4) 
and ACP progress review. 

Annual during construction and operation 
Full ACP Review (as per Section 6) including review of 
consultation activities with each community. 

Continuous through the life of the Pilot ACP implementation. 

6.2 Resourcing 

The Pilot Director and Regulatory, Stakeholder and Communications Lead will identify internal and 
external resources required to successfully develop, implement, evaluate, maintain and continuously 
improve the ACP. Financial and human resources required to meet consultation objectives throughout the 
life of the Pilot and to adequately resource community involvement are to be included in this assessment. 
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Engagement specialists with knowledge of specific communities are a valuable resource and should be 
considered as contracted support for consultation work. 

6.3 Training and Certification 

There are no specific training or certification requirements associated with the ACP. Notwithstanding, 
Pilot staff who will participate in consultation activities would benefit from Aboriginal awareness training 
and should have a solid understanding of constitutional and case law support for the protection of 
Aboriginal rights, Treaty rights and traditional uses in Canada. An understanding of international 
Aboriginal rights doctrines may also be helpful (e.g., UNDRIP; free, prior and informed consent). 

6.4 Reporting and Documentation 

A detailed ROC is required to confirm that adequate consultation has occurred before any GoA decisions 
can be made with respect to the Pilot. The ROC is a compilation of bimonthly progress reports that are 
submitted to the ACO for proponent led consultation. If AEP is leading the consultation, bimonthly records 
should be kept to support the adequacy decision internally. Back up materials including letters, emails 
and documents along with appropriate delivery verification (e.g., email read receipt, delivery signature) 
form part of the bimonthly report. The typically ACO template for bimonthly reporting is found in Tables 4a 
and 4b. 

Table 4a Bimonthly Reporting Template 

Date of 
Stakeholder 

Contact 

Proponent 
Primary 

Lead/Contact 

Individuals / 
Groups 

Contacted 

Method 
of 

Contact 

Summary of 
Issues 

Discussed 
Outcomes 

Follow-Up / 
Outstanding 

Issues 

       

 

Table 4b Specific Issues and Concerns Template 

Document 
or Meeting 
Reference 

Specific 
Concern 

Expressed 

Project-specific 
Aspect of the 

Concern 
Expressed 

Proponent Response on 
Effort to Avoid or Mitigate 

Concern 

First Nation Response to 
Proponent Effort to Avoid 

or Mitigate Concern 

     

 

Once planning phase consultation issues have been identified and resolved to the greatest extent 
possible, the Proponent will submit a ROC to each consulted community. Each ROC will include a 
detailed and accurate chronological account of all consultation activities along with supporting 
documentation. Both successful and unsuccessful attempts to engage communities are to be 
documented. For every consultation activity the community-specific ROC will document: 

• names of person(s) contacted and method(s) of contact (e.g., phone, fax, email, voice mail, in person, 
letter); 
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• details of contact with (or attempt to contact) the community indicating dates and details of 
conversations or other type of response; 

• details of identified concerns and how they were addressed; 

• details of identified issues where agreements could not be reached and the reasons why; 

• details of the outcomes of consultation (agreements reached, accommodation strategies agreed 
upon, etc.); and 

• supporting documentation. 

For Level 3 consultation, communities have ten working days to respond to the ROC, either confirming 
accuracy or requesting corrections. After that period, the ROC is submitted to the ACO or AEP 
consultation specialist for the determination of consultation adequacy. 

The Pilot Management Team will continue to record consultation efforts, issues and concerns raised and 
resolution of those concerns throughout the life of the Pilot and will use those records to support the 
annual reviews of Pilot consultation with communities as part of continuous improvement efforts. 

6.5 Communications 

6.5.1 Internal 

The Pilot Management Team will establish internal communication procedures to ensure that all staff, 
contractors and researchers are aware of the expectations established for them in all Pilot management 
plans, including the ACP. 

6.5.2 External 

There are no external communications requirements associated with the ACP beyond the planned 
communication with consulted communities. During ACP planning, the Pilot Management Team will 
confirm communication preferences with each community and incorporate those preferences into 
community-specific consultation actions. A primary contact will be established within the Pilot 
Management Team for consulted communities. 

7 EVALUATION AND CONTINUOUS IMPROVEMENT 

The Pilot Management Team will conduct regular reviews of the ACP to confirm and document that: 

• the requirements of the ACP are being met; 

• progress and outcomes are meeting stated consultation objectives; 

• community input and opportunities for involvement are being appropriately incorporated into Pilot 
planning and operation; and 

• significant changes to Pilot governance or design are reviewed to understand implications for the 
ACP and other management plans. 
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ACP progress reviews will occur bimonthly during the planning phase as part of the consultation process. 
A full ACP review, including an opportunity for community input, will occur annually during construction 
and operation. For each review, a record will be prepared and signed by the Regulatory, Stakeholder and 
Communications Lead to document that a review has occurred and noting any proposed changes to the 
ACP. Non-conformances will be described and corrective actions with a schedule for completion will be 
documented. 

8 MANAGEMENT OF CHANGE 

The Pilot Management Team will establish a Management of Change (MOC) procedure to determine how 
internal and external changes could impact Pilot activities and to communicate change to affected 
employees and contractors. The MOC procedure should include a description of what types of change 
may trigger a change to the ACP or how it is implemented (e.g., organizational - personnel change, 
administrative changes - deviation from operating procedures). 

9 RECORDS 

The following records will be maintained in relation to this ACP: 

Document Title Description Frequency 

ACP Document Document describing consultation objectives, actions to 
be undertaken and methods for measuring progress 
and success. 

Continuously updated and 
reviewed as necessary and per 
the ACP review schedule. 

ACP Bimonthly Report  Documentation of consultation activities including 
backup materials as defined by the ACO. 

Bimonthly during the planning 
phase until a decision on 
consultation adequacy has 
been received. 

ACP Progress Review Record documenting that a review has occurred and 
noting any proposed changes to the ACP. This record is 
to be signed by the Pilot Director. 

Planning – Bimonthly. 
Construction – Annually. 
Operation – Annually. 

Record of Consultation Documentation of consultation activities and outcomes, 
including backup materials. 

Continuously updated as 
consultation activities occur. 

10 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Aboriginal Right Inherent, collective rights that flow from the longstanding, continued use and 
occupation of the land that are protected under S.35 of the Constitution Act, 
1982 and through Canadian common law (e.g., practices, traditions and 
customs; rights to land; rights to subsistence resources and activities; self-
determination; and self-governance). 
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Accountability The obligation of an individual or organization to justify its actions or 
decisions, accept responsibility for them, and to disclose the results in a 
transparent manner. 

Best Practice Procedure, method or technique that has been shown by research or 
experience to produce optimal results when compared to other means. 

Consultation  Consultation is a process intended to understand and consider the potential 
adverse impacts of anticipated Crown decisions on First Nations’ Treaty 
rights, with a view to substantially address them (GoA 2013). 

Continual Improvement  Recurring activity or process to enhance performance. 

Contractor Company or individual engaged by [PROPONENT] to provide services under 
a consulting or other contractual arrangement; includes a subcontractor. 

Corrective Action  Action to eliminate the cause of a non-conformity or a non-compliance and to 
prevent recurrence. 

Monitoring Determining the status of a system, a process or an activity. 

Non-Conformance  Non-fulfilment of a management system requirement. 

Objective A result to be achieved. 

Pilot Management Team The group of individuals who will act as the Pilot proponent whether they are 
GoA employees, industry representatives, third party contractors or a 
combination. 

Pilot Phase One of four stages of Pilot activity; Planning, Construction, Operation or 
Decommissioning. 

Procedure Specified way to carry out an activity or process. 

Responsibilities Assigned duties for which a person(s) will be held accountable. 

Record of Consultation Documentation of consultation activities and outcomes in relation to a specific 
project. 

Traditional Knowledge Aboriginal traditional knowledge (ATK) is the body of knowledge built up by a 
group of people through generations of living in close contact with nature. 
ATK is cumulative, built on the unique historic experience of communities and 
individuals, and adapted to social, environmental, spiritual, and political 
change (Canadian Environmental Assessment Agency. Considering 
Aboriginal Traditional Knowledge in Environmental Assessment under the 
Canadian Environmental Assessment Act, 2012, Updated March 2015). 
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Traditional Land Use Traditional land use activities include hunting, trapping, fishing, plant 
gathering, ceremonial activities, and other uses defined by an Aboriginal 
community or individual with respect to their use of the land. Traditional land 
use can change over time. 

Treaty Right  Aboriginal rights as specifically defined within a Treaty and that are protected 
under s35 of the Constitution Act, 1982. 
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1 PURPOSE 

This Stakeholder Engagement Planning Guide (the Guide) describes the actions to be taken by the Pilot 
Management Team to develop and implement a Stakeholder Engagement Plan (SEP) for the Pilot. 

2 SCOPE 

This Guide establishes a process for the development and implementation of a Pilot SEP for the planning, 
construction, operation and decommissioning1 phases of the Pilot. The requirements of this Guide are 
aligned with continuous improvement and adaptive management best practices using the following 
framework steps: 

• Plan – Prepare a Pilot SEP including stakeholder-specific engagement action plans (Section 4); 

• Do – Implement the SEP during through the life of the Pilot (Section 5); 

• Check – Continuously monitor stakeholder engagement performance to verify that the needs of 
stakeholders are being met (Section 6); and 

• Act – Modify the SEP as required to improve results or respond to changing needs. 

This Guide includes Aboriginal communities as stakeholders and potential partners but this Guide does 
not address the Crown’s fiduciary obligations to Indigenous peoples. The Government of Alberta (GoA) is 
responsible for meeting the Crown’s duty to consult on the Pilot. Notwithstanding, an Aboriginal 
Consultation Planning Guide has been prepared under separate cover to outline expected requirements 
and incorporate relevant input received from First Nation and Metis communities during early 
engagement activities. 

Work conducted by Canada’s Oil Sands Innovation Alliance (COSIA) in 2015/2016 to advance the Pilot 
concept included the development of a Stakeholder Engagement Strategy (Antoniuk et al. 2016, 
Appendix 3). This Stakeholder Engagement Strategy contains information that will be useful for SEP 
development. This report can be found on the COSIA website (http://www.cosia.ca/caribou-projects). 

This Guide addresses stakeholders as defined in Section 4.1 and does not include the general public. 
The Communication and Outreach Plan will include methods for disseminating information about the Pilot 
to audiences not specifically identified as Pilot stakeholders. 

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Accountabilities and responsibilities associated with this Guide are described in the Table 1 below. 
The Pilot Director is the owner of this document and is accountable for the development of a site-specific 
SEP and its implementation with the support of Pilot Leads and staff. The Regulatory, Stakeholder and 
Communications Lead is responsible for the development, implementation and monitoring of the SEP. 

                                                      
1. Pilot implementation includes ten full years of operation followed by a Pilot review and decommissioning; however, a decision 

could be made to extend operation beyond 10 years if the Pilot is successful. 

http://www.cosia.ca/caribou-projects
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Table 1 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 
(Document Owner) 

• Accountable for ensuring that the requirements of this Guide are followed. 
• Initiates and leads an annual review of the Pilot SEP (Section 6). 
• Responsible for supporting the implementation of the SEP by participating in 

engagement activities at the request of the Regulatory, Stakeholder and 
Communications Lead and responding to stakeholder needs when required. 

• Provides visible leadership to Pilot staff, contractors and researchers regarding all 
aspects of the Pilot, including relationships with stakeholders. 

Regulatory / 
Stakeholder / 
Communications Lead2 

(SEP Owner) 

• Responsible for developing, implementing, monitoring and making necessary changes 
to the Pilot SEP. 

Technical Lead 
(Contributor) 

• Responsible for supporting the implementation of the Pilot SEP through participation in 
engagement activities, responding to stakeholder needs as they arise and 
documenting engagement activities. 

Other Pilot Leads 
(Contributor) 

• Responsible for informing the Regulatory, Stakeholder and Communications Lead of 
any concerns, issues or suggestions raised by stakeholders in the course of their 
work. 

Employees 
(Contributor) 

• Responsible for informing the Regulatory, Stakeholder and Communications Lead of 
any concerns, issues or suggestions raised by stakeholders in the course of their 
work. 

Contractors 
(Contributor) 

• Responsible for informing the Regulatory, Stakeholder and Communications Lead of 
any concerns, issues or suggestions raised by stakeholders in the course of their 
work. 

Researchers 
(Contributor) 

• Responsible for informing the Regulatory, Stakeholder and Communications Lead of 
any concerns, issues or suggestions raised by stakeholders in the course of their 
work. 

1. For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Ecology, Regulatory/Stakeholder/Communications, Admin/Finance Leads. 

4 STAKEHOLDER ENGAGEMENT PLANNING 

4.1 Overview 

A stakeholder2 is an individual or organization that: 

• is actively involved in the Pilot; 

• has interests that may be positively or negatively affected by the Pilot; and/or 

• may exert positive or negative influence on the Pilot and its deliverables. 

                                                      
2. Definition adapted from A Guide to the Project Management Body of Knowledge (PMBOK Guide), Fourth Edition (Project 

Management Institute 2008). 
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Creating a comprehensive list of stakeholders and understanding their interests, needs and potential to 
influence Pilot objectives in the early stages of Pilot planning will allow the Pilot Management Team to 
build and leverage partnerships, mitigate concerns and raise awareness for the Pilot. An effective 
engagement plan follows a defined methodology, is issue based so that boundaries are known by all 
parties, is pro-active, is results oriented, and directly supports Pilot objectives. This Guide proposes a 
methodology for the development of a site-specific SEP that is aligned with common stakeholder 
engagement practices as shown in Figure 1. 

 

Figure 1 Stakeholder Engagement Plan Methodology 

4.2 Set Stakeholder Engagement Objectives 

Stakeholder engagement objectives for the Pilot will be confirmed during stakeholder engagement 
planning; however, the following objectives are proposed: 

• stakeholders have been accurately identified and prioritized based on their interest in the Pilot and 
their ability to positively or negatively influence Pilot success; 

• stakeholder-specific action plans are adequate to ensure that all stakeholders receive the information 
they need to understand Pilot objectives and activities; 

STAKEHOLDER ENGAGEMENT PLAN 
DEVELOPMENT (SECTION 4.0)

1.  Set Engagement Objectives

3. Develop Key Messages and Materials

5. Develop Engagement Action Plans

STAKEHOLDER ENGAGEMENT PLAN 
IMPLEMENTATION (SECTION 5.0)

6.  Implement Engagement Action Plans 

7.  Monitor Results

8.  Adjust Stakeholder List, Register and 
Action Plans as needed

2.  Complete Stakeholder Mapping
Identify Stakeholders

Prioritize Stakeholders
Create Stakeholder Register

5. Select Performance Indicators
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• stakeholder-specific action plans are adequate to ensure that meaningful two-way communication is 
occurring and that the needs and concerns of all stakeholders are heard and considered; 

• key stakeholders have an opportunity to actively engage in decision making and establish 
partnerships to support the Pilot where appropriate; and 

• a process is in place to monitor the results of stakeholder engagement activities and adjust the SEP 
and stakeholder-specific action plans as required. 

It is recommended that the Pilot Management Team develop Stakeholder Engagement Policy to set the 
ground rules for engagement activities. A Stakeholder Engagement Policy for the Pilot would be a simple 
document that articulates the intent of stakeholder engagement and sets expectations for interactions 
with stakeholders by establishing guiding principles for engagement. 

4.3 Complete Stakeholder Mapping 

The first steps in developing a SEP are to: 

• identify individuals and groups that fall within the definition of a Pilot stakeholder; 

• identify the interests, expectations, and potential influence of each stakeholder on Pilot objectives; 

• use a prioritization tool to choose an engagement approach for each individual or group; and 

• create a Stakeholder Register that serves as a basis for the development of stakeholder-specific 
engagement action plans. 

For some key stakeholders, it may also be appropriate to prepare a stakeholder profile that contains more 
context and details about a particular individual, community or organization than what is included in the 
register. Stakeholder profiles would include information on engagement preferences provided by the 
stakeholder. 

4.3.1 Stakeholder Identification 

The Pilot will have both internal and external stakeholders. Internal stakeholders include decision makers 
and individuals in supporting roles who are not part of the Pilot implementation team, Pilot staff, and 
experts who are actively engaged in Pilot design and implementation through established committees or 
boards. External stakeholders can represent a broad range of interests and may take either a positive or 
negative view of the Pilot concept. Table 2 provides examples of the types of external stakeholder groups 
that will need to be considered during stakeholder mapping. When identifying stakeholders, it is important 
to take an inclusive approach and to consider all areas of the Pilot’s influence during all phases of the 
Pilot life cycle. Initial stakeholder identification should not include any screening – all potential 
stakeholders should be added to the preliminary list. 

The Regulatory, Stakeholder and Communications Lead will initiate stakeholder identification activities 
that may include: 

• brainstorming with the Pilot Management Team; 

• reviewing work conducted on the Pilot to date, including the Stakeholder Engagement Strategy 
prepared for COSIA in 2016 (Antoniuk et al. 2016, Appendix 3); 
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• interviews with known stakeholders to identify others with similar interests or other potential interests 
in the Pilot area; 

• queries to identify existing tenure holders in the area; and 

• internet searches for potential civil society stakeholders (e.g., environmental non-governmental 
organizations active on caribou issues, regional recreational groups). 

Table 2 External Stakeholder Examples 

Private Sector Stakeholders Public Sector Stakeholders Civil Society Stakeholders 

• Tenure Holders (Energy, Forestry, 
Mining, Agriculture, Fur 
Management Area holders, etc.) 

• Other Private Business 
• Vendors / Contractors 
• Private Utility Providers 
• Industry Associations  

• GoA Ministries 
• Government of Canada 

Departments and Agencies 
• Municipal Government 
• Emergency Response 

Partners including the Royal 
Canadian Mounted Police 

• Public Utility Providers 

• Aboriginal Communities 
• Local Communities 
• Academic Institutions / 

Researchers 
• Environmental Non-governmental 

Organizations 
• Conservation Organizations 
• Professional Associations 
• Volunteer Organizations 
• Recreational Groups 
• Opinion Leaders 

 

4.3.2 Stakeholder Prioritization 

Once potential stakeholders have been listed, they are then prioritized based on their level of interest in 
the Pilot and their ability to positively or negatively influence Pilot success. There are several models 
available for conducting a stakeholder prioritization but the outcome of any approach is to determine what 
level of engagement is appropriate for each stakeholder. Meaningful stakeholder engagement requires 
significant effort and this stage in the planning process is important for ensuring that available resources 
are primarily focused on stakeholders that have high interest and high potential to influence the Pilot. 

For the Pilot SEP, an Interest-Influence grid is proposed as the stakeholder prioritization model (Figure 2). 
This model considers how much interest a stakeholder is expected to have in the Pilot and how much 
influence they might have to positively or negatively affect Pilot success. Based on that assessment, 
stakeholders are classified into four engagement strategies: 

• Manage Closely – Stakeholders with high interest and high influence are to be fully engaged 
throughout the life of the Pilot and the greatest level of effort is made to solicit their input and support 
and to resolve any issues or concerns that they express. Engagement tools used for this group are 
active (e.g., meetings, working groups) and engagement occurs more frequently than with other 
stakeholders. Tools and approaches for this group should align with known engagement preferences. 

• Keep Satisfied – Stakeholders with low interest and high influence may not choose to actively 
engage in the Pilot but if they have concerns that are not resolved they could be in a position to exert 
their influence against the Pilot. Engagement tools used for this group are active (e.g., meetings, 
workshops) and should align with how they have indicated they want to be involved. Efforts should be 
made to enhance support and increase the interest of supportive members of this group. 
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• Keep Informed – Stakeholders with high interest and low influence are to be kept informed and 
potentially engaged on specific topics of interest. Engagement tools used for this group are more 
passive (e.g., targeted emails or newsletters) but active approaches should be considered to address 
specific issues, reduce potential opposition or to enhance awareness. 

• Monitor - Stakeholders with low interest and low influence may not want to be actively engaged in 
the Pilot. Engagement tools used for this group are passive (e.g., untargeted communications, media 
releases, website information) but they should be monitored throughout the life of the Pilot as their 
level of interest or influence may change. 

 

Figure 2 Stakeholder Prioritization Grid 

4.3.3 Stakeholder Register 

The Stakeholder Register is the primary output of the stakeholder mapping process. The register 
includes: 

• the stakeholder list with contact information; 

• the prioritization and engagement strategy for each stakeholder; 

• information about the stakeholder’s interest in the Pilot including concerns, expectations and whether 
the stakeholder is supportive of the Pilot or not and changes over time; and 

• a summary of specific engagement actions, results and follow-up. 

The register, which should function as a searchable database, will be continuously updated as the Pilot 
proceeds and stakeholder engagement activities are conducted. A Stakeholder Register template is 
provided in Attachment A. The register is a summary document that is backed up by other stakeholder-
specific documents (stakeholder profile, meeting minutes, written correspondence, action lists, etc.). 
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Information relevant to the development of a Stakeholder Register can be found in the 2016 COSIA 
Stakeholder Engagement Strategy (Antoniuk et al. 2016, Appendix 3). 

4.4 Stakeholder Engagement Key Messages and Materials 

4.4.1 Key Messages 

The Pilot Management Team will develop a set of key messages that are relevant to all stakeholders and, 
in many cases, the general public. These key messages will be the foundation for all engagement 
materials that are developed. Key messages should include information about: 

• Why the Pilot is needed; 

• What the Pilot is designed to achieve; 

• Who is leading the Pilot; and 

• Where and How the Pilot will be implemented. 

Draft key messages prepared during early planning are provided in Attachment B. 

4.4.2 Engagement Materials 

A suite of engagement materials will be required to conduct stakeholder engagement activities for all of 
the four engagement strategies. Examples of engagement materials that the Pilot Management Team are 
to consider developing are: 

• briefing notes and (general, issue specific and stakeholder-specific); 

• detailed Pilot information package (project description); 

• fact sheets and brochures (general and issue specific); 

• newsletters; 

• frequently asked question (FAQ) lists; 

• presentations (general, issue specific and stakeholder-specific); 

• website and social media content including photos and videos; and 

• media kit. 

4.5 Engagement Action Plans 

4.5.1 Development of Stakeholder-specific Action Plans 

Once a Stakeholder Register has been completed, stakeholder-specific action plans will be developed. 
Action plans should be: 

• linked directly to Pilot objectives; 
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• issue based to encourage meaningful discussion and to establish boundaries for focused 
engagement activities; 

• pro-active with a focus on resolving known issues, identifying concerns so that they may be 
addressed in a timely manner and building stakeholder relationships and formal partnerships that 
support Pilot success; 

• results oriented with specific outcomes for each action plan and each engagement activity and 
associated performance indicators or metrics to monitor success; 

• informed by known stakeholder preferences and validated by stakeholders when possible; and 

• as simple as possible to achieve desired engagement outcomes through meaningful but efficient 
engagement, reducing resource burden on both the stakeholder and the Pilot team. 

A proposed template for stakeholder-specific Engagement Action Plans provided in Attachment C 
provides examples of possible objectives, engagement tools and performance indicators and metrics that 
may be relevant to various stakeholders or stakeholder groups within the four stakeholder engagement 
strategies. 

4.5.2 Tracking and Documentation 

Successful stakeholder engagement includes careful documentation of the outcomes of engagement 
activities, particularly related to commitments and follow-up. The Regulatory, Stakeholder and 
Communications Lead is responsible for ensuring that all engagement activities are documented in a 
database and copies of all relevant materials are preserved in a stakeholder-specific file (agendas, 
meeting minutes, presentations, emails, responses, etc.). Documentation of engagement activities should 
include: 

• format, location and purpose of the engagement activity; 

• names and roles of all participants; 

• participant concerns, sensitivities, observations and recommendations; 

• agendas, meeting minutes, presentation materials, etc.; 

• outcomes of the engagement activity including decisions and actions, recommendations, concerns 
and expectations provided by participants; and 

• follow-up items with an assigned responsible party and a deadline. 

4.6 Monitoring 

As noted in Section 4.5, stakeholder-specific action plans will include performance indicators or metrics to 
monitor success. A review of progress and monitoring results for each stakeholder-specific action plan will 
be conducted as described in Section 6. The Regulatory, Stakeholder and Communications Lead is 
responsible for establishing procedures for collecting and documenting the data required to assess 
performance and for adjusting stakeholder engagement actions as necessary. 
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Table 3 Engagement Action Plan Guidance 

 Monitor Keep Informed Keep Satisfied Manage Closely 

Objective • Provide easily 
accessible information 

• Provide infrequent 
opportunities to submit 
input 

• Provide general communication 
• Provide information on specific 

interest 
• Provide opportunities to submit 

input 

• Build relationships 
• Provide sufficient information 
• Solicit input on a specific issue 
• Make an informed opinion 

leader 

• Resolve specific concern 
• Build relationships 
• Establish partnerships 
• Nurture advocacy 
• Provide economic opportunity 

Engagement 
Tools 

• Untargeted 
communication (media, 
website, brochure) 

• Social Media 
connections 

• Open houses 
• Surveys 

• Untargeted communication 
(media, website, brochure) 

• Targeted communication on 
specific topics (email or 
newsletter) 

• Social Media connections 
• Conference presentations 
• Informal presentations 

(e.g., lunch and learn, webinar) 
• Annual reports 
• Open houses 
• Surveys  

• Targeted communication 
(email or newsletter) 

• Meetings or focus groups on 
specific topics of interest 

• Interviews 
• Workshops 
• Social media connections 
• Conference presentations 
• Informal presentations 

(e.g., lunch and learn, 
webinar) 

• Annual reports 
• Open houses 
• Surveys  

• Meetings with joint agendas 
• Joint Venture / Partnership 
• Research Collaboration 
• Advisory or Working Groups 
• Interviews 
• Workshops 
• Social media connections 
• Conference presentations 
• Informal presentations (e.g., lunch 

and learn, webinar) 
• Annual reports 
• Open houses 
• Tours 
• Surveys 

Performance 
Indicator  

• Improved awareness • Improved awareness 
• Frequency of communication 

• Improved awareness 
• Frequency of communication 
• Support for Pilot 

• Timely follow up 
• Meaningful involvement in Pilot 

implementation  

Metric • Number of social media 
mentions 

• Number of attendees at 
open houses 

• Number of survey 
responses  

• Number of social media 
mentions 

• Number of attendees at open 
houses 

• Number of survey responses 

• Number of direct 
engagements 

• Number of social media 
mentions 

• Number of attendees at open 
houses 

• Number of survey responses 

• 100% of stakeholder 
communications are acknowledged 
within two business days 

• Participation metrics 
• Number of business opportunities 
• Positive feedback after 

engagement actions (e.g., survey 
results) 
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5 STAKEHOLDER ENGAGEMENT PLAN IMPLEMENTATION 

5.1 Schedule 

Table 4 Schedule 

Timing SEP Requirement.  

Decision to proceed with Pilot 
The Pilot Director and Regulatory, Stakeholder and 
Communications Lead will initiate Stakeholder Engagement 
Planning actions in the first 30 days. 

Prior to start of construction SEP development is complete. 

Every 6 Months during construction and operation Review of SEP progress and monitoring results.  

Annual during construction and operation Full SEP Review (as per Section 6). 

At decommissioning Full SEP Review (as per Section 6). 

Continuous 
Stakeholder-specific action plan implementation and 
monitoring data collection. 

 

5.2 Resourcing and Administration 

The Pilot Director and the Regulatory, Stakeholder and Communications Lead will identify internal and 
external resources required to successfully develop, implement, evaluate, and continuously improve the 
SEP. 

5.3 Training and Certification 

There are no specific training or certification requirements associated with the SEP; however, training in 
stakeholder engagement methods, facilitation and conflict resolution may be helpful for the Regulatory, 
Stakeholder and Communications Lead. All staff engaged in meetings with First Nation or Metis groups 
should also consider taking Aboriginal awareness training to better understand specific expectations and 
cultural preferences. 

5.4 Reporting and Documentation 

Documentation associated with the SEP includes: 

• a Stakeholder Register; 

• any overarching SEP documents that are developed by the Pilot Management Team to support action 
plan development and implementation including a Stakeholder Engagement Policy if one is 
developed and the engagement materials described in Section 4.4; 
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• stakeholder-specific action plans and any other associated materials such as stakeholder profiles as 
described in Section 4.5; 

• documentation of engagement activities as described in Section 4.5.2 in a manner that is searchable, 
sortable and useful for follow-up management; 

• records of bi-annual progress reviews; and 

• records of annual SEP reviews. 

5.5 Communications 

5.5.1 Internal 

The Pilot Management Team will establish internal communication procedures to ensure that all staff, 
contractors and researchers are aware of the expectations established for them in all Pilot management 
plans, including the SEP. 

5.5.2 External 

External communication with stakeholders is defined within the action plans. There are no external 
communications for the general public associated with the SEP. 

6 EVALUATION AND CONTINUOUS IMPROVEMENT 

The Pilot Management Team will conduct an annual review of the SEP to confirm and document that: 

• the requirements of the SEP are being met; 

• stakeholder engagement actions are achieving stated goals and objectives; 

• bi-annual reviews of SEP progress and monitoring results are effective for identifying and 
implementing improvements to the SEP and stakeholder-specific action plans; and 

• significant changes to Pilot governance or operation are reviewed to understand implications for the 
SEP and other management plans. 

A full SEP review will occur annually during construction and operation and at the initiation of the 
decommissioning phase. For each review, a record will be prepared and signed by the Pilot Director to 
document that a review has occurred and noting any proposed changes to the SEP. Non-conformances 
will be described and corrective actions with a schedule for completion will be documented. 

7 MANAGEMENT OF CHANGE 

The Pilot Management Team will establish a Management of Change (MOC) procedure to determine how 
internal and external changes could impact Pilot activities and to communicate change to affected 
employees and contractors. The MOC procedure should include a description of what types of change 
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may trigger a change to the SEP or how it is implemented (e.g., organizational - personnel change, 
administrative changes - deviation from operating procedures). 

8 RECORDS 

The following records will be maintained in relation to this RMP: 

Document Title Description Frequency  

Full SEP Review Record documenting that a review has occurred and 
noting any proposed changes to the SEP. This record 
is to be signed by the Pilot Director. 

Construction - Annual 
Operation – Annual 
Decommissioning – At initiation 

SEP Progress Review Documentation that a bi-annual progress review has 
occurred. The record should document who 
participated in the review and any proposed changes 
to the SEP. This record is to be signed by the Pilot 
Director. 

Biannually 

Stakeholder Register Data management tool arising from stakeholder 
mapping that serves as a basis for the development of 
stakeholder-specific engagement action plans. 

Continuously updated and 
reviewed in detail biannually 

Stakeholder-specific 
Action Plans  

Document describing a stakeholder-specific 
engagement strategy that includes engagement 
objectives, engagement tools, schedule and 
responsibilities. 

Continuously updated and 
reviewed in detail biannually 

Engagement Activity 
Documentation  

All engagement activities are to be documented in a 
database and copies of all relevant materials are to be 
preserved in a stakeholder-specific file (meeting 
minutes, presentations, emails, responses, etc.). 

Continuous 

9 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Accountability The obligation of an individual or organization to justify its actions or 
decisions, accept responsibility for them, and to disclose the results in a 
transparent manner. 

Continual Improvement  Recurring activity or process to enhance performance.  

Contractor Company or individual engaged by [PROPONENT] to provide services under 
a consulting or other contractual arrangement; includes a subcontractor. 

Corrective Action  Action to eliminate the cause of a non-conformity or a non-compliance and to 
prevent recurrence. 

Monitoring Determining the status of a system, a process or an activity.  
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Non-conformance  Non-fulfilment of a management system requirement. 

Objective A result to be achieved.  

Pilot Management Team The group of individuals who will act as the Pilot proponent whether they are 
GoA employees, industry representatives, third-party contractors or a 
combination. 

Pilot Phase One of four stages of Pilot activity; Planning, Construction, Operation or 
Decommissioning. 

Procedure Specified way to carry out an activity or process.  

Responsibilities Assigned duties for which a person(s) will be held accountable. 

Stakeholder Register Data management tool arising from stakeholder mapping that serves as a 
basis for the development of stakeholder-specific engagement action plans. 

Stakeholder An individual or organization that is actively involved in the Pilot, whose 
interests may be positively or negatively affected by the implementation of the 
Pilot or who can exert influence over the Pilot. 

10 REFERENCES 

Antoniuk T. et al. 2016. Northeast Alberta Caribou Predator Fencing Pilot: Overview. Canada's Oil Sands 
Innovation Alliance, Calgary, Alberta. 

Project Management Institute. 2008. A Guide to the Project Management Body of Knowledge (PMBOK 
Guide), Fourth Edition. An American National Standard. ANSI/PMI 99-001-2008. 
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ATTACHMENT A STAKEHOLDER REGISTER TEMPLATE 

 
Caribou Recovery Pilot Project Stakeholder Register 

Stakeholder 
ID 

Stakeholder 
Group Individual Title / Role Contact 

Information 
Key Issues and 

Interests 
Pilot Phase of 

Interest Interest (H/M/L) Influence (H/M/L)  Prioritization 

Known Stakeholder 
Expectations or  

Assumed Stakeholder 
Expectations (to be confirmed) 

Engagement 
Actions 

Results and 
Follow Up 
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ATTACHMENT B DRAFT STAKEHOLDER ENGAGEMENT KEY MESSAGES 

 
Why is the Pilot needed? 

Caribou populations are threatened in Alberta for a number of reasons, including the effects of industrial, 
recreational and urban development on habitat and increased predation. As such, the concept of a 
predator free safe zone for boreal caribou is being considered as one innovative approach in a suite of 
tools that will be used by the GoA to support the recovery of boreal caribou. 

What the Pilot is designed to achieve? 

The Caribou Recovery Pilot Project is a population management tool that establishes and maintains a 
small breeding subpopulation of caribou in a large fenced area, safe from natural predators, as part of an 
integrated approach to caribou recovery. 

• The Pilot is expected to produce near-term benefits for caribou herd growth. 

• A large fenced area can provide a controlled environment to increase the productivity of caribou and 
establish a viable population in a region. 

 The approximate size of the fenced area is 75 to 100 km2 (or one township) with up to 50 caribou 
placed within it. 

 The duration of the Pilot will be approximately 10 years with the potential to continue or expand. 

• The Pilot will also provide a controlled environment to test causes of caribou decline in the absence of 
predation. 

Who is leading the Pilot? 

TBD 

Where will the Pilot be implemented? 

TBD 

How will the Pilot be implemented? 

While preliminary work suggests the Pilot is technically and ecologically feasible, the success of the Pilot 
depends on engagement and collaboration with communities and stakeholders. 

• Traditional knowledge will inform site selection or routing of the fence within a given site. 

• Aboriginal community and stakeholder engagement will identity mitigations and recommendations 
that will be considered or included in Management Plans for access management, predator control, 
animal husbandry and emergency response. 

• Engagement with oil and gas tenure holders may identify areas likely to be developed. 

• Engagement with regulators will help us determine the types of permits required. 
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ATTACHMENT C STAKEHOLDER ENGAGEMENT ACTION PLAN TEMPLATE 

 

STAKEHOLDER ENGAGEMENT ACTION PLAN  

Stakeholder ID [corresponding to the Stakeholder Register] 

Stakeholder Name [individual or group] 

Background Information  [may have more detail than the Stakeholder Register] 

Key Interests [may have more detail than the Stakeholder Register] 

Objective 1 [Insert outcome based objective for this stakeholder or stakeholder group] 

Action  Timing Responsible Comments / Status / Follow Up 

1.     

2.     

3.     

    

Objective 2 [Insert outcome based objective for this stakeholder or stakeholder group] 

Action  Timing Responsible Comments / Status / Follow Up 

1.     

2.     

3.     

Other Information:   

 Name and Title Signature Date 

Prepared By: Stakeholder Lead   

Approved By: Pilot Director   

Revisions  Original [date] 

Revised [date] 
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1 PURPOSE 

This Communication and Outreach Planning Guide (the Guide) describes how and when information 
about the Pilot is shared with external parties that are not specifically identified in the Aboriginal 
Consultation Plan or Stakeholder Engagement Plan. 

2 SCOPE 

This Guide establishes a strategy for communication and outreach activities during the planning, 
construction, operation and decommissioning1 phases of the Pilot. The requirements of this Guide are 
aligned with continuous improvement and adaptive management best practices using the following 
framework steps: 

• Plan – Prepare a Pilot Communication and Outreach Plan (COP) and related action plans (Section 4); 

• Do – Implement the COP during through the life of the Pilot (Section 5); 

• Check – Continuously monitor results to verify that communication objectives are being met 
(Section 6); and 

• Act – Modify the COP and related action plans as required to improve results or respond to changing 
needs. 

3 ACCOUNTABILITIES AND RESPONSIBILITIES 

Accountabilities and responsibilities associated with this Guide are described in the Table 1 below. 
The Pilot Director is the owner of this document and is accountable for ensuring that a COP is developed, 
implemented and monitored. The Regulatory, Stakeholder and Communications Lead is responsible for 
the development, implementation and monitoring of the COP and related action plans. 

Table 1 Accountabilities and Responsibilities 

Position Accountabilities and Responsibilities 

Pilot Director1 

(Document Owner) 

• Accountable for ensuring that the requirements of this Guide are followed. 
• Responsible for supporting the implementation of the COP by participating in 

communication activities at the request of the Regulatory, Stakeholder and 
Communications Lead when required. 

• Provides visible leadership to Pilot staff, contractors and researchers regarding all 
aspects of the Pilot, including external communications.  

Regulatory / Stakeholder / 
Communications Lead2 
(SEP Owner) 

• Responsible for developing, implementing, monitoring and making necessary 
changes to the Pilot COP. 

• Initiates and leads an annual review of the Pilot COP (Section 6). 

                                                      
1. Pilot implementation includes ten full years of operation followed by a Pilot review and decommissioning; however, a decision 

could be made to extend operation beyond 10 years if the Pilot is successful. 
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Position Accountabilities and Responsibilities 

Technical Lead 
(Contributor) 

• Responsible for supporting the implementation of the Pilot COP through 
participation in communication activities as required. 

• Responsible for understanding Pilot key messages and using them to 
communicate about their work.  

Other Pilot Leads 
(Contributor) 

• Responsible for supporting the implementation of the Pilot COP through 
participation in communication activities as required. 

• Responsible for understanding Pilot key messages and using them to 
communicate about their work.  

Employees 
(Contributor) 

• Responsible for understanding Pilot key messages and using them to 
communicate about their work.  

Contractors 
(Contributor) 

• Responsible for reviewing and understanding materials provided to them by the 
Pilot Management Team, including key messages and communication 
expectations.  

Researchers 
(Contributor) 

• Responsible for reviewing and understanding materials provided to them by the 
Pilot Management Team, including key messages and communication 
expectations.  

1. For the purposes of this Plan, the Pilot Director is the individual who has ultimate accountability for the Pilot and acts as the 
project manager. 

2. Lead to be defined but for the purposes of this plan, a “lead” is an individual who is accountable for a defined scope of Pilot 
activities. Positions expected to include Technical, Ecology, Regulatory/Stakeholder/Communications, Admin/Finance Leads. 

4 COMMUNICATION AND OUTREACH PLANNING 

4.1 Overview 

The intent of a COP is to develop a list of specific actions for meeting communication objectives for the 
Pilot. The COP contains actions aimed at audiences other than Aboriginal groups identified in the 
Aboriginal Consultation Plan or other Pilot stakeholders as defined in the Stakeholder Engagement Plan. 

The COP should be brief, realistic, use resources efficiently, and be focused on clear communication 
goals. The COP should be a road map with specific actions and a defined schedule that is tied directly to 
the desired outcomes of the COP. Communication goals and desired outcomes should be tied to overall 
Pilot objectives and can apply to the Pilot overall, a specific aspect of the Pilot or a specific audience. 
The scale of communication efforts needs to be aligned with available human and financial resources. 

The COP will include: 

• communication and outreach goals and objectives; 

• identification of target audiences based on a series of key questions to determine their interest in the 
Pilot and potential political, technical or social influence; 

• a regularly updated situation analysis to understand identified audiences and their motivations; 

• key messages that are relevant to all communication activities; and 
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• action plans that define how and when communication and outreach activities will be undertaken for 
specific audiences including communication and outreach methods appropriate for each audience 
and evaluation and monitoring methods to confirm that actions are achieving goals and objectives. 

4.2 Goals and Objectives 

Communication and outreach objectives for the Pilot are to: 

• increase support for the Pilot; 

• ensure consistent and accurate information about the Pilot is easily available in the public domain; 
and 

• raise awareness about caribou recovery tools and successes. 

The COP will also include short, medium and long-term communication goals related to specific aspects 
of the Pilot or specific audiences. 

4.3 Identify Target Audiences 

The Regulatory, Stakeholder and Communications Lead will initiate audience identification activities that 
may include brainstorming with the Pilot Management Team and internet searches for groups and 
individuals that have expressed opinions on the fence concept, caribou recovery efforts more broadly, 
biodiversity, and other related topics. Key questions for identifying target audiences: 

• What audiences may be interested in the Pilot and willing to share information with their networks? 

• What audiences have political or social influence? 

• What audiences may be positively or negatively affected by the Pilot or caribou recovery efforts more 
broadly? 

• What audiences have expressed negative views of the fencing concept or caribou recovery efforts 
more broadly and could benefit from additional information? 

• What audiences have expressed positive views of the fencing concept or caribou recovery efforts 
more broadly and could benefit from additional information? 

Audience types to consider in this assessment may include: 

• academic researchers that are supportive or opposed to the fence concept; 

• opinion leaders in various spheres of influence (e.g., academia, social media, conservation ecology, 
political leaders); 

• conservation groups in Alberta, Canada and elsewhere; 

• groups undertaking species recovery programs in Alberta, Canada or elsewhere; 

• journalists (television, radio, print, web based); 

• environmental non-governmental organizations; 

• Government of Alberta employees; 

• Government of Canada employees; 
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• Municipal employees; 

• regional recreational groups; and 

• students at various levels. 

4.4 Situation Analysis 

Once target audiences are identified, an analysis of current perceptions, influence, and communication 
preferences for each audience will be completed. The objective of this analysis is to understand who the 
audiences are, what motivates them, how much influence they have, how likely their attitudes and 
perceptions might be changed and what communication tools will be most effective. The situation 
analysis is also used to prioritize audiences. This prioritization is expected to result in the removal of 
some audiences for further actions and to ensure efficient and effective use of resources. 

The Regulatory, Stakeholder and Communications Lead will complete the situation analysis using 
information gathered during: 

• brainstorming with the Pilot Management Team; 

• internet searches for groups and individuals that have expressed opinions on the fence concept, 
caribou recovery efforts more broadly, biodiversity, and other related topics; 

• interviews with a representative audience member; and 

• focus group discussions if deemed necessary. 

The audience specific situation analysis will contain the information outlined in Table 2 and a template is 
provided in Attachment A. 

Table 2 Audience Situation Analysis 

 Information to be Gathered Example 

Audience  Audience type, group or individual.  

Description  Demographics, background, known or 
assumed positions/attitudes/perceptions. 

Age group, education level, language, known 
positions on industrial development, caribou 
recovery and other relevant topics. 

Motivations Reason for positions/attitudes/perceptions and 
how they could be changed. 

Audience motivation, attitudes toward Pilot and 
caribou issue – use of public funds, industrial 
disturbance, traditional use, emotional response, 
technical skeptics. 

Goals Audience specific goals that tie to the 
communication objectives. What behavior 
would you like this audience to adopt? 

Increase positive messages or decrease negative 
messages sent within their networks, act as a 
project supporter, influence others. 

Influence  Ability of this audience type to positively or 
negatively influence the perceptions and 
attitudes of others. 

Network extent, media presence, position of trust 
with others, political influence, social influence, 
influence in the scientific community. 

Priority  Based on the level of influence, how much 
effort/resources should be applied to 
communication with this group - 
High/Med/Low/None. 

Low influence audience may require information 
only (e.g., newsletter, media releases), high 
influence audience may require a Pilot tour. 



 

 5 

 Information to be Gathered Example 

Approach How does this audience like to receive 
information? What tools/methods are likely to 
be most effective? 

See Section 4.6.1 for communication methods. 

4.5 Key Messages 

The Pilot Management Team will develop a set of key messages that are relevant to all communication 
activities. These key messages will be the foundation for all communication materials that are developed 
but they will be adjusted for particular audience groups as necessary. Key messages should include 
information about: 

• Why the Pilot is needed? 

• What the Pilot is designed to achieve? 

• Who is leading the Pilot? 

• Where and how the Pilot will be implemented? 

Draft key messages prepared during early planning are provided in Attachment B. 

4.6 Action Plans 

The purpose of the COP is to develop actions and strategies for meeting Pilot communication objectives 
(Section 4.2). With that in mind, and using the situation analysis (Section 4.4) for each identified 
audience, the Pilot Management Team will determine how resources for communication and outreach are 
most effectively used. 

A brief and focused action plan will be developed for audiences (individual or group) when the Pilot 
Management Team can identify specific communication goals for that audience. Audience specific action 
plans should: 

• serve as a simple, outcome focused and action oriented road map; 

• include communication and outreach methods that are appropriate for each audience; 

• only include actions that can be tied to audience specific goals that map back to overall Pilot 
communication objectives; 

• distinguish between actions that are designed to provide information (basic communication), solicit 
basic feedback (two-way communication) or achieve a more specific educational or input aim 
(outreach); 

• include a schedule and responsibilities; and 

• include performance metrics and methods for collecting monitoring data to confirm that actions are 
effective. 

A proposed template for audience specific action plans is provided in Attachment C. 
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4.6.1 Communication and Outreach Methods 

Communication and outreach methods selected for each audience should: 

• be the most relevant, credible and popular with a particular audience; 

• consider whether or not feedback is required (e.g., meetings, events, presentations, social media) or 
if information is just being distributed (e.g., media, newsletters); and 

• consider cost efficiency, human resource requirements, ease of management, and ability to leverage 
methods and materials used for other audiences or purposes. 

Available communication methods are listed in Table 3. 

Table 3 Communication and Outreach Tools / Methods  

Lower                                        Level of Effort / Cost                                           Higher 

• Media Releases 
• Newsletters (allow interested 

parties to subscribe) 
• Email Distribution Lists 

(Constant Contact or other) 
• Fact Sheets and Brochures 
• Briefing Notes (general, issue 

specific or audience specific) 
• FAQs 
• Webcam 

• Media Kit (backgrounder, b-roll 
footage, photographs) 

• Social Media Content (Twitter, 
Facebook, YouTube, Instagram, 
blog, video blog, LinkedIn) 

• Website 
• Webinars 
• Journal Articles 
• Displays 

• Tours 
• Meetings 
• Events 
• Presentations / Speaking 

Engagements / Conferences 
(general, issue specific or 
audience specific) 

4.6.2 Evaluation and Monitoring 

Audience specific action plans will include performance indicators and metric to monitor success. 
Performance indicators should be selected during action plan development and will tie actual outcomes 
back to the audience specific goals and the overall Pilot communication objectives. A review of progress 
and monitoring results for each audience specific action plan will be conducted every 6 months as 
described in Section 6. A full COP review will occur annually during operations. The Regulatory, 
Stakeholder and Communications Lead is responsible for establishing procedures for collecting and 
documenting the data required to assess performance. 

Possible performance metrics relevant to communication and outreach actions include: 

• number responses to direct mail/surveys/social media items; 

• number of participants for a specific action or type of action (e.g., presentations); 

• number of requests for additional information; 

• number of website visits and other web analytics; 

• number of positive or negative media stories; 

• number of positive or negative verbal or written feedback; and 

• measureable or qualitative change in attitude. 
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5 COMMUNICATION AND OUTREACH PLAN IMPLEMENTATION 

5.1 Schedule 

Table 4 Schedule 

Timing SEP Requirement  

Decision to proceed with Pilot 
The Regulatory, Stakeholder, and Communications Lead will initiate 
Communication and Outreach Planning actions in the first 60 days 

Prior to construction Fully developed COP 

Every 6 months during construction and 
operation 

Review of COP progress and monitoring results  

Annual during construction and operations Full COP Review (as per Section 6) 

Continuous 
Audience specific action plan implementation and monitoring data 
collection 

5.2 Resourcing and Administration 

The Pilot Director and the Regulatory, Stakeholder and Communications Lead will identify internal and 
external resources required to successfully develop, implement, evaluate, and continuously improve the 
COP. 

5.3 Training and Certification 

There are no specific training or certification requirements associated with the COP; however, media and 
communication training may be helpful for the Regulatory, Stakeholder and Communications Lead and 
other staff who might participate in public interviews or presentations. 

5.4 Reporting and Documentation 

Document describing overarching communication and outreach objectives and principles and audience 
specific action plans that include goals, methods, schedule, responsibilities, actions, outcomes and 
performance monitoring. 

Documentation associated with the COP includes; 

• the COP document that includes overarching communication and outreach objectives and principles 
and audience specific action plans described Section 4.5; 

• documentation of communication actions and data collected to track performance in a searchable 
format used for tracking and follow-up; 

• records of bi-annual progress reviews; and 

• records of annual COP reviews. 
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5.5 Communications 

5.5.1 Internal 

The Pilot Management Team will establish internal communication procedures to ensure that all staff, 
contractors and researchers are aware of the expectations established for them in all Pilot management 
plans, including the COP. 

5.5.2 External 

As defined within the audience specific action plans. 

6 EVALUATION AND CONTINUOUS IMPROVEMENT 

The Pilot Management Team will conduct an annual review of the COP to confirm and document that: 

• the requirements of the COP are being met; 

• actions and strategies are still relevant based on an updated situation analysis; 

• actions and strategies are achieving the stated communication goals and objectives; 

• bi-annual reviews of COP progress and monitoring results are effective for identifying and 
implementing improvements to the COP and audience specific action plans; and 

• significant changes to Pilot governance or operation are reviewed to understand implications for the 
COP and other management plans. 

A full COP review will occur annually during construction and operations. For each review, a record will be 
prepared and signed by the Pilot Director to document that a review has occurred and noting any 
proposed changes to the COP. Non-conformances will be described and corrective actions with a 
schedule for completion will be documented. 

7 MANAGEMENT OF CHANGE 

The Pilot Management Team will establish a Management of Change (MOC) procedure to determine how 
internal and external changes could impact Pilot activities and to communicate change to affected 
employees and contractors. The MOC procedure should include a description of what types of change 
may trigger a change to the COP or how it is implemented (e.g., organizational - personnel change, 
administrative changes - deviation from operating procedures). 
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8 RECORDS 

The following records will be maintained in relation to this COP: 

Document Title Description Frequency 

COP Document Document describing overarching communication and 
outreach objectives and principles and audience 
specific action plans that include goals, methods, 
schedule, responsibilities, actions, outcomes and 
performance monitoring. 

Continuously updated and 
reviewed in detail biannually 

COP Database Database for documenting communication and outreach 
actions and follow-up. 

Continuously  

Full COP Review Record documenting that a review has occurred and 
noting any proposed changes to the COP. This record is 
to be signed by the Pilot Director. 

Construction and Operation - 
Annual  

COP Progress Review Documentation that a bi-annual progress review has 
occurred. The record should document who participated 
in the review and any proposed changes to the COP or 
audience specific action plans. This record is to be 
signed by the Pilot Director. 

Biannually 

9 GLOSSARY 

For the purposes of this document, the following definitions apply: 

Accountability The obligation of an individual or organization to justify its actions or 
decisions, accept responsibility for them, and to disclose the results in a 
transparent manner. 

Communication Transmission of information. 

Continual Improvement  Recurring activity or process to enhance performance  

Contractor Company or individual engaged by [PROPONENT] to provide services 
under a consulting or other contractual arrangement; includes a 
subcontractor. 

Corrective Action  Action to eliminate the cause of a non-conformity or a non-compliance and 
to prevent recurrence. 

Monitoring Determining the status of a system, a process or an activity. 

Non-conformance  Non-fulfilment of a management system requirement. 

Objective A result to be achieved. 
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Outreach  Actions aimed at reaching out to an audience to exchange information. 

Pilot Management Team The group of individuals who will act as the Pilot proponent whether they 
are Government of Alberta employees, industry representatives, third party 
contractors or a combination. 

Pilot Phase One of four stages of Pilot activity; Planning, Construction, Operation or 
Decommissioning. 

Procedure Specified way to carry out an activity or process. 

Responsibilities Assigned duties for which a person(s) will be held accountable. 

Stakeholder An individual or organization that is actively involved in the Pilot, whose 
interests may be positively or negatively affected by the implementation of 
the Pilot or who can exert influence over the Pilot. 
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ATTACHMENT A SITUATION ANALYSIS TEMPLATE 

Audience Situation Analysis 

Audience  [Audience type, group or individual] 

Description  [Demographics, background, known or assumed positions/attitudes/perceptions] 

Motivations [Reason for positions/attitudes/perceptions and how they could be changed] 

Goals [Audience specific goals that tie to the communication objectives] 

Influence  [Ability of this audience type to positively or negatively influence Pilot success] 

Priority  [Based on the level of influence, how much effort/resources should be applied to 
communication with this group - High/Med/Low] 
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ATTACHMENT B DRAFT KEY MESSAGES 

Why is the Pilot needed? 

Caribou populations are threatened in Alberta for a number of reasons, including the effects of industrial, 
recreational and urban development on habitat and increased predation. As such, the concept of a 
predator free safe zone for boreal caribou is being considered as one innovative approach in a suite of 
tools that will be used by the Government of Alberta to support the recovery of boreal caribou. 

What the Pilot is designed to achieve? 

The Caribou Recovery Pilot is a population management tool that establishes and maintains a small 
breeding subpopulation of caribou in a large fenced area, safe from natural predators, as part of an 
integrated approach to caribou recovery. 

• The Pilot is expected to produce near-term benefits for caribou herd growth. 

• A large fenced area can provide a controlled environment to increase the productivity of caribou and 
establish a viable population in a region. 

 The approximate size of the fenced area is 70 to 100 km2 (or one township) with up to 50 caribou 
placed within it. 

 The duration of the Pilot will be approximately 10 years with the potential to continue or expand. 

• The Pilot will also provide a controlled environment to test causes of caribou decline in the absence of 
predation. 

Who is leading the Pilot? 

TBD 

Where will the Pilot be implemented? 

TBD 

How will the Pilot be implemented? 

While preliminary work suggests the Pilot is technically and ecologically feasible, the success of the Pilot 
depends on engagement and collaboration with communities and stakeholders. 

• Traditional knowledge will inform site selection or routing of the fence within a given site. 

• Aboriginal community and stakeholder engagement will identity mitigations and recommendations 
that will be considered or included in Management Plans for access management, predator control, 
animal husbandry and emergency response. 

• Engagement with oil and gas tenure holders may identify areas likely to be developed. 

• Engagement with regulators will help us determine the types of permits required. 
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ATTACHMENT C COMMUNICATION ACTION PLAN TEMPLATE 

COMMUNICATION ACTION PLAN  

Audience [individual or group] 

Objective 1 [Insert outcome based objective for this audience] 

Action  Timing Responsible Comments / Status / Follow Up 

1.     

2.     

3.     

Performance Metrics [Performance metrics and data to be collected] 

Objective 2 [Insert outcome based objective for this audience] 

Action  Timing Responsible Comments / Status / Follow Up 

1.     

2.     

3.     

Performance Metrics [Performance metrics and data to be collected] 

Other Information:   

 Name and Title Signature Date 

Prepared By: Regulatory, Stakeholder and 
Communication Lead   

Approved By: Pilot Director   

Revisions  
Original [date] 

Revised [date] 
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1 PURPOSE 

This appendix contains: 

• assumptions for the budget categories found in Table 10-1 (Section 10 of the Summary Report): 

 staffing; 

 planning; 

 construction; 

 operation; 

 10-year Pilot review; and 

 decommissioning1; 

• a detailed cost estimate table (Table 1); 

• additional cost estimate assumptions: 

 Table 2 - Key Pilot Assumptions for Costing Purposes; 

 Table 3 - Infrastructure Assumptions; 

 Table 4 - Fence Design Specifications Used for Vendor Cost Estimate; and 

 Table 5 - Maintenance Assumptions. 

2 STAFFING ASSUMPTIONS (TABLE 1, LINES 1 TO 7) 

Costs for Pilot staffing assume that a full complement of technical experts will be engaged throughout the 
life of the Pilot and that the Pilot Management Team will include the following roles (described in 
Section 8.1 of the Summary Report): 

• Pilot Director (0.75 or 0.5 full-time equivalent [FTE] position depending on Pilot phase); 

• Regulatory/Stakeholder/Communications Lead (0.75 or 0.5 FTE position depending on Pilot phase); 

• Technical Lead / Pilot Manager (1.0 FTE position through the life of the Pilot); 

• Ecology Lead (0.75 or 0.5 FTE position depending on Pilot phase); 

• Administrative/Finance Lead (0.50 or 0.25 FTE position depending on Pilot phase); 

• Onsite Staff (5 casual staff covering 34 hours each per week so that personnel are onsite at all 
times); and 

• Veterinarian (on a monthly retainer to cover consultation during planning and construction and for 
immediate availability during operation). 

An important assumption for this cost estimate is that a minimum of one employee is present onsite at all 
times and that lodging, utilities and office space will be required to support onsite staff. Salary estimates 
are based on publically available Government of Alberta (GoA) salary bands (2015/2016 GoA salary 

                                                      
1. Pilot implementation includes ten full years of operation followed by a Pilot review and decommissioning; however, a decision 

could be made to extend operation beyond ten years if the Pilot is successful. 
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disclosure) for positions of similar responsibility and include an estimate of benefits and other 
compensation. 

3 PLANNING AND APPROVALS ASSUMPTIONS (TABLE 1, LINES 8 TO 14) 

Estimated costs for the planning and approvals phase of the Pilot include: 

• securing regulatory approvals, permits and dispositions; 

• Aboriginal consultation including costs for communities to participate and to prepare traditional land 
use studies; 

• stakeholder engagement and communication efforts; 

• detailed fence design and bid preparation; 

• board and committee support as described in Section 8.1 of this report (time and travel expenses); 
and 

• consulting fees to support the development of management plans. 

The costs outlined in this section are incremental to the staffing costs and it is assumed that a significant 
level of effort will be required from the Pilot Management Team during the planning phase to develop Pilot 
management plans. 

This estimate assumes that GOA staff will lead or support efforts to secure regulatory approvals, permits 
and dispositions with less cost and/or effort than an private proponent. Limited budget is included for 
contracted support to conduct field surveys and provide technical expertise. Costs will increase if GOA 
staff do not support Pilot with in-house effort to secure regulatory approvals and a private proponent 
manages this work directly. 

4 CONSTRUCTION ASSUMPTIONS (TABLE 1, LINES 15 TO 27) 

It is difficult to estimate construction costs until a site is selected and the final design is determined. 
For the purposes of this estimate, the following construction phase costs were considered: 

• fenceline right-of-way (RoW) clearing and preparation; 

• fence materials and construction; 

• handling facility site preparation and construction; 

• access road site preparation and construction; 

• camp/lodging and storage building purchase and installation; 

• utility connections and purchase of a portable waste management system; 

• environmental monitoring during construction; and 

• equipment purchase. 

Other costs included in the Year 2 construction estimate are ongoing regulatory, consultation, stakeholder 
and communication activities, ongoing board and committee support and the start of wildlife management 
actions. 
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To increase the accuracy of this fence construction costs in the absence of a final design, a proposed 
design and location assumptions were provided to a fence construction vendor2 to prepare a reasonable 
estimate. The detailed design specifications that were provided to the fencing vendor are included in 
Table 4. 

Key assumptions related to the location and layout are as follows: 

• Location and Access - Assumptions related to location and access are: 

 the location is in northeast Alberta; 

 there will be all-weather road access to the location; 

 there will be access to the power grid; and 

 the fenceline will have 35% lowland or wet area construction and 65% in uplands. 

• Size and Layout - To develop an initial cost estimate, the conceptual schematic in Figure 1 was 
provided along with the following design assumptions: 

 there will be a perimeter fence of 40 km in total length to enclose an area of ~100 km2 that 
includes one primary access gate and 12 road crossing gates, has a surface mounted apron and 
is electrified; 

 there will be a cross fence to separate the fenced perimeter into Large Areas 1 and 2 that is also 
electrified; 

 additional internal fencing is needed to create smaller internal Areas (1 and 2) and paddocks 
(1 to 4) and a handling facility that would be integrated into the overall exclosure design; and 

 within the Fence there will be approximately 24 animal gates. 

                                                      
2. Phoenix Fence Corporation was engaged to support the development of a cost estimate. This vendor was also involved in the 

construction of a trial exclosure fence in 2013. 
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Figure 1 Hypothetical Example of a Fence and Handling Facility Design 

5 OPERATION ASSUMPTIONS (TABLE 1, LINES 28 TO 36) 

Estimated costs (in addition to staffing) associated with the operation phase of the Pilot include: 

• ongoing Aboriginal consultation, stakeholder engagement and communication efforts; 

• ongoing board and committee support; 

• insurance costs; 

• maintenance costs (refer to Table 5 for a breakdown of maintenance costs); 

• caribou capture and translocation costs (as described in the Caribou Husbandry Planning Guide); 

• contracted camp support (e.g., housekeeping); 

• utility costs and waste management; and 

• research and monitoring costs (as described in the Research and Monitoring Planning Guide). 

6 TEN-YEAR PILOT REVIEW (TABLE 1, LINES 37 TO 39) 

Costs are included to complete a ten-year Pilot review. Costs assume that the Pilot Management Team 
will compile and analyze available data to provide a summary of Pilot outcomes with support from board 
and committee members. Costs are also included for consultation, stakeholder engagement and 
communication efforts associated with disseminating Pilot results. 



 

 5 

7 DECOMMISSIONING ASSUMPTIONS (TABLE 1, LINES 40 TO 45) 

Costs for decommission the Pilot were included and assume removal of the fence, handling facility, 
camp/lodging and storage buildings, final caribou translocation costs and restoration of disturbed areas 
(i.e., fenceline, handling facility and building footprint). 
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Table 1 Detailed Cost Estimate 

CATEGORY/ITEM 
PROJECT YEAR 

TOTAL NOTES Planning  Construction Operation (10 Full Years) Decommissioning 
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 

Staffing  

1 Pilot Director $127,500 $130,050 $132,651 $90,203 $92,007 $93,847 $191,448 $97,638 $99,591 $101,583 $103,615 $158,530 $107,801 $1,526,462 Compensation $170K/year; 0.75 FTE years 1-3, 12; 0.50 FTE 
years 4-11,13, (2% annual inflation). 

2 Regulatory/Stakeholder/Co
mmunications Lead $140,000 $142,800 $72,828 $74,285 $75,770 $77,286 $78,831 $80,408 $82,016 $83,656 $85,330 $130,554 $88,777 $1,212,541 Compensation $140K/year; 1.0 FTE years 1, 2 and 12; 0.50 

FTE years 3-11,13, (2% annual inflation). 

3 Technical Lead / Ranch 
Manager $140,000 $142,800 $145,656 $148,569 $151,541 $154,571 $157,663 $160,816 $164,032 $167,313 $170,659  $174,072 $177,554 $2,055,246 Compensation $140K/year; 1.0 FTE years 1-13 (2% annual 

inflation). 

4 Ecology Lead $105,000 $107,100 $109,242 $74,285 $75,770 $77,286 $78,831 $80,408 $82,016 $83,656 $85,330 $130,554 $88,777 $1,178,255 Compensation $140K/year; 0.75 FTE years 1-3, 12; 0.50 FTE 
years 4-11,13, (2% annual inflation). 

5 Administrative / Finance 
Lead $32,500 $33,150 $16,907 $17,245 $17,590 $71,765 $18,300 $18,666 $19,039 $19,420 $19,809 $40,410 $41,218 $366,018 Compensation $65K/year; 0.5 FTE years 1, 2, 12, 13; 0.25 

FTE years 3 - 11, (2% annual inflation). 

6 Veterinarian $48,000 $48,960 $49,939 $50,938 $51,957 $52,996 $54,056 $55,137 $56,240 $57,364 $58,512 $59,682 $60,876 $704,656 Monthly retainer of $4000 for consulting and immediate 
availability during operation, (2% annual inflation). 

7 Ranch Hands (5) - - $174,720 $178,214 $181,779 $185,414 $189,123 $192,905 $196,763 $200,698 $204,712 $208,807 $212,983 $2,126,118 One full time (24 hour) position covered by 5 casual staff, 34 
hours per week each. (2% annual inflation). 

Sub-total $593,000 $604,860 $701,943 $633,738 $646,413 $713,165 $768,252 $685,978 $699,698 $713,692 $727,966 $902,609 $777,984 $9,169,297   
Pilot Planning and Approvals 

8 Regulatory Approvals $30,000             $30,000 Assumes some work is required but GOA will handle 
approvals and permits in house. 

9 
Consultation, 
Engagement, 

Communications 
$80,000             $80,000 Meetings, materials, travel (2% annual inflation). 

10 
Traditional Land Use 

Studies and Community 
Costs 

$200,000             $200,000 
Costs for Aboriginal community participation in consultation 
and for the completion of community-led traditional land use 
studies. 

11 Field Surveys  $100,000             $100,000 Assumes some work is required but GOA will handle 
approvals and permits in house. 

12 Detailed Fence & Facility 
Design and Bid Prep $50,000             $50,000 

Preliminary estimate - requires confirmation of site-specific 
fence and facility requirements both from technical and 
contractor perspectives. 

13 Board and Committee 
Support $15,000             $15,000 Time and travel (2% annual inflation). 

14 
Management Plan 

Development (Consulting 
Support) 

$150,000             $150,000 
Costs for consulting support to develop management plans.  
Assumes that the majority of this work will be covered in salary 
costs for Pilot staff. 

Sub-total $625,000 - - - - - - - - - - - - $625,000   
Pilot Construction 

15 Regulatory Approvals - $15,000            $15,000 Assumes some work is required but GOA will handle 
approvals and permits in house. 

16 
Consultation, 
Engagement, 

Communications 
- $81,600            $81,600 Meetings, materials, travel (2% annual inflation). 

17  Fence Material Purchase $1,400,000 -            $1,400,000 
Preliminary estimate - requires confirmation based on final 
fence design & layout; km of fence and number of gates & 
crossing structures. 

18 Equipment Purchase - $50,000            $50,000 See Maintenance Assumptions tab for equipment list. 

19 Environmental Monitoring - $50,000            $50,000 
On-site construction monitor for parts of the construction 
period (erosion control, water bodies, historical resources, 
etc.).  May or may not be required.   

20 Fenceline RoW Clearing / 
Site Prep  $120,000            $120,000 Costs are highly location dependent but an amount of $3K/km 

was assumed. 

21 Fence Construction - $4,100,000            $4,100,000 
Fence construction costs will need to be confirmed based on 
final fence layout.  Includes interior fencing based on 
preliminary facility design. 
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CATEGORY/ITEM 
PROJECT YEAR 

TOTAL NOTES Planning  Construction Operation (10 Full Years) Decommissioning 
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 

22 Site-preparation for Facility 
and Access Road - $150,000            $150,000 

Preliminary estimate - Highly location dependent, includes 
estimate for facility and out-building site preparation and 2 to 5 
km of newly constructed access road. 

23 Facility Construction - $350,000            $350,000 

Preliminary estimate based on the cost for the UCVM facility 
($270,000, 10 years ago) plus additional cost for 
transportation and construction in a more remote area and 
addition of watering system for periods when caribou are held 
in facility (pump from on-site water storage tanks with water 
delivery or wells). 

24 
 Camp and Storage 

Buildings (Purchase Year 
1, Install Year 2) 

$250,000 $100,000            $350,000 Purchase of modular building(s). See Infrastructure 
Assumptions tab. 

25 Utilities and Waste 
Management - $50,000            $50,000 Power connection and set up of portable waste treatment 

system. 

26 Predator / Prey 
Management - $50,000            $50,000 

Preliminary estimate based on $130K for initial predator 
management (split between Year 1 and Year 2) and 
$80K/year thereafter.  

27 Board and Committee 
Support - $15,300            $15,300 Time and travel (2% annual inflation). 

Sub-total $1,650,000 $5,131,900 - - - - - - - - - - - $6,781,900   
Pilot Operations 

28 
Consultaiton, 
Engagement, 

Communications   $25,000 $25,500 $26,010 $26,530 $27,061 $27,602 $28,154 $28,717 $29,291 $29,877 $30,475 $304,218 Meetings, materials, travel (2% annual inflation). 

29 Insurance   $50,000 $51,000 $52,020 $53,060 $54,122 $55,204 $56,308 $57,434 $58,583 $59,755 $60,950 $608,436 Placeholder - Requirements and costs need to be confirmed.   
30 Maintenance   $400,000 $408,000 $416,160 $424,483 $432,973 $441,632 $450,465 $459,474 $468,664 $478,037 $487,598 $4,867,486 See Maintenance Assumptions tab.   

31 Caribou Capture and 
Annual Translocation   $150,000 $50,000.00 $51,000.00 $52,020.00 $53,060.40 $54,121.61 $55,204.04 $56,308.12 $57,434.28 $58,582.97 $59,754.63 $697,486 

Initial capture costs of $150K with annual translocation costs 
of approximately $50K (2% annual inflation).  Costs highly 
dependent on release sites. 

32 Predator / Prey 
Management   $80,000 $81,600.00 $83,232.00 $84,896.64 $86,594.57 $88,326.46 $90,092.99 $91,894.85 $93,732.75 $95,607.41 $97,519.55 $973,497 

Preliminary estimate based on $130K for initial predator 
management (split between Year 1 and Year 2) and 
$80K/year thereafter (2% annual inflation). 

33 Contracted Camp Support    $30,000 $30,060.00 $30,120.12 $30,180.36 $30,240.72 $30,301.20 $30,361.80 $30,422.53 $30,483.37 $30,544.34 $30,605.43 $333,320 Preliminary estimate for camp support (weekly cleaning, does 
not include any food or catering) (2% annual inflation). 

34 Utilities and Waste 
Management   $50,000 $51,000.00 $52,020.00 $53,060.40 $54,121.61 $55,204.04 $56,308.12 $57,434.28 $58,582.97 $59,754.63 $60,949.72 $608,436 

Power, potable water supply (trucked), fuel supply (trucked 
and stored) and waste storage / handling for camp and 
operations (2% annual inflation). 

35 Research/Monitoring   $150,000 $153,000 $156,060 $159,181 $162,365 $165,612 $168,924 $172,303 $175,749 $179,264 $182,849 $1,825,307 Based on estimate from S. Boutin and R. Serrouya - $150K/yr 
for research and monitoring (2% annual inflation). 

36 Board and Committee 
Support   $15,606 $15,918 $16,236 $16,561 $16,892 $17,230 $17,575 $17,926 $18,285 $18,651 $19,024 $189,905 Time and travel (2% annual inflation). 

Sub-total - - $950,606 $866,078 $882,859 $899,974 $917,430 $935,234 $953,393 $971,915 $990,805 $1,010,073 $1,029,724 $10,408,091   
Ten Year Pilot Review                               

37 Engagement and 
Communications            $20,000 $20,400 $40,400 Meetings, materials, travel (2% annual inflation). 

38 Reporting            $50,000 $25,000 $75,000 Coordination with technical experts, analysis of data, final 
report and recommendations.   

39 Board and Committee 
Support            $10,000 $10,000 $20,000 Time and travel specifically for final report input and review (in 

addition to Operations costs). 
Sub-total - - - - - - - - - - - $80,000 $55,400 $135,400  
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CATEGORY/ITEM 
PROJECT YEAR 

TOTAL NOTES Planning  Construction Operation (10 Full Years) Decommissioning 
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 

Decommissioning                               

40 Fence Removal             $250,000 $250,000 Assumes that the Pilot fence will be dismantled at the end of 
10 years of operation.  Placeholder estimate. 

41 Facility Removal             $100,000 $100,000 Assumes that the Pilot fence will be dismantled at the end of 
10 years of operation.  Placeholder estimate. 

42  Camp and Storage 
Building Removal             $150,000 $150,000 Assumes that the Pilot fence will be dismantled at the end of 

10 years of operation.  Placeholder estimate. 

43 Caribou Translocation             $190,000 $190,000 

Assumes that caribou have to be transported away from the 
Pilot site.  If caribou are not moved away from the Pilot area, 
funds would be used for predator management for a few years 
after fence removal. 

44 
Regulatory Close Out and 

Decommission Related 
Reporting             $25,000 $25,000 Assumes some work is required but GoA will handle approvals 

and permits in house. 

45 Restoration             $400,000 $400,000 Placeholder for reclamation of disturbed areas (facility, camp, 
fence at 5 ha + RoW) 

Sub-total - - - - - - - - - - - - $1,115,000 $1,115,000  
 

 ANNUAL TOTAL $2,868,000 $5,736,760 $1,652,549 $1,499,816 $1,529,271 $1,613,138 $1,685,681 $1,621,212 $1,653,091 $1,685,607 $1,718,771 $1,992,682 $2,978,109 $28,234,688   

 PILOT TOTAL $28,234,688   
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Table 2 Key Pilot Assumptions for Costing Purposes 

Key Pilot Assumptions 

1 
This estimate based on salaries aligned with GOA positions and assumes that GoA staff will (existing or hired 
for the Pilot) will be responsible for planning, construction and operation of the Pilot (including Aboriginal 
consultation). Costs may increase if contractors or a private entity act as the Pilot proponent.  

2 

This estimate assumes that GOA staff will be able to secure regulatory approvals, permits and dispositions 
with less cost and/or effort than an third party proponent (i.e., work done in-house) but that some contracted 
support will be needed for field surveys and expertise. Costs may increase if contractors or a private entity 
work to secure regulatory approvals without in-house support from GoA ministries. 

3 

This estimate assumes: 
• 1 year for planning (Year 1) and preparation that includes purchase of long-lead items; 
• 1 year for construction (Year 2) that includes some predator/prey management and the start of caribou 

capture; 
• 10 full years of operation (Years 3 to 12); 
• 1 year to decommission the Pilot (Year 13); and 
• production of annual progress reports and one final 10-year assessment of the Pilot (Prepared in 

Year 12/13). 

4 
This estimate assumes that a Board of Directors is convened once per year to review Pilot progress / 
operation and that they will be compensated for time and travel. Minimal costs are also assumed for board 
member participation on technical committees.  

5 
It is assumed that insurance will be required but the type of coverage and premium costs are not known. 
The budget contains a placeholder value for insurance. 

6 Costs associated with emergency response are not included in this estimate. 

7 
Costs assume that staff are onsite at all times and that additional infrastructure is required to support that 
staff (e.g., buildings, utilities, waste management). 

8 
Costs assume that Pilot staff will be primarily responsible for preparing final management plans with some 
consulting support. 

9 
A contingency of 20% was added to the fence cost estimate provided by Phoenix Fence Corporation but no 
contingency was added to the total Pilot budget. 

 

Table 3 Infrastructure Assumptions 

Infrastructure Assumptions (Included in Construction and Operation Costs) 

Fence 

1 

A site survey is required to confirm and map fence layout (including perimeter and cross-fencing, and 
integration with the handling facility) and construction needs; determine spatial extent (km) of widening 
required for existing or clearing of new fenceline RoW; and to tender contracts for fence RoW clearing and 
construction respectively. 

2 

The Pilot is located adjacent to electric utilities but will require a connection in Year 2. Access to power grid 
will provide constant source of electricity to activate electric fence components, which is a key element of 
predator exclusion perimeter fence design and is considered to be more reliable over the long term than a 
solar-powered system. 
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Infrastructure Assumptions (Included in Construction and Operation Costs) 

Handling Facility 

1 
Handling facility design (in conjunction with fence layout) will need to be confirmed for the selected site; 
Contractor who will construct facility will need to visit site to confirm design and develop modifications if 
necessary. 

2 
Modular construction of the handling facility will be done off-site, with subsequent transportation and 
assembly onsite. 

3 
Site preparation is required for handling facility construction to ensure proper drainage and site conditions 
(e.g., sand/gravel base). 

4 
Water supply for caribou will be required when animals are held at the handling facility (depending on 
operation). Water troughs for caribou at the handling facility to be supplied with trucked water or water from 
onsite well(s) with storage tanks. 

Buildings 

1 

The Pilot is not adjacent to residential or hotel accommodations and the following accommodations and other 
buildings/spaces are required onsite: 
• the Technical Lead / Pilot Manager requires a private bedroom and bathroom that can be used at all 

times; 
• a minimum of one bedroom and bathroom is required for the on-duty staff member; 
• accommodations with shared bathroom for up to four researchers / visitors; 
• a shared kitchen; 
• an office space (two desk spaces - Pilot Manager and on-duty staff); 
• equipment and fuel storage spaces (e.g., office storage, garage); and 
• laundry. 

2 Purchase of a single or multiple modular buildings will be more cost effective than renting a remote camp.  

3 A contractor(s) is required to clean and possibly provide or transport supplies (e.g., food, fuel, potable water). 

4 
Electrical utilities are available, potable water must be brought in and waste management is required (both 
water and solid). 

 

Table 4 Fence Design Specifications Used for Vendor Cost Estimate 

Fence Component Design Assumptions  

Perimeter Fence • 40 km of 8 foot high, high-tensile interlock game fence (12.5 gauge fixed knot game 
fence, Style - 20/96/6). 

• Alternating wood and steel posts at an average spacing of 18 feet (5.5 m): 
 wood posts: pressure treated, 5 to 6-inch diameter and 12 feet long; 
 steel posts: galvanized steel, Schedule 40 (heavy wall pipe), 2 ⅞-inch diameter, 

14 feet long, with aluminum or galvanized dome caps (galvanized tek screw), and 
multiple (eight to ten) wrap ties to attach fence at post; 

 wet area fencing may require longer steel posts (screw piles welded to longer 
16-inch posts); and 

 inline post bracing. 
• Steel welded box-end corners, constructed with 5-inch diameter steel pipe, 16 foot 

length posts and 14 to 16 foot cross piece. 
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Fence Component Design Assumptions  

Perimeter Fence 
Electrification 

Electrified outriggers (four strands of 12.5 gauge, class 3 high-tensile smooth wire) 
attached to main structural game fence. Inline strainers occurring at <400 m intervals. 

• Option 1: Independent outriggers, i.e., Gallagher wood post live tip (10-inch) offsets. 
• Option 2: Fabricated galvanized steel bear brackets with a single bolt collar at top and 

bottom to bolt on to existing 2⅞-inch diameter steel posts of game fence (see 
schematic figure below). 

 

Schematic of typical 4 wire electric bear fence bracket to attach to 
game fence 

• Fence energizer (120 V) for perimeter fence. Preferably a Gallagher energizer based 
system with fence monitor, remote and fault finder.  

Perimeter Fence 
Apron 

Galvanized wire meshed pinned apron. Wire mesh attached to bottom of vertical game 
fence and pinned to ground: 

• Option 1: Tree Island Farm Field Fence (12.5 gauge, Style - 9/39/6). 
• Option 2: Galvanized chainlink fence apron (2-inch × 9 gauge × 36-inch, Style - 2-9-

36S). 

Cross Fence • Total length is 5 km. 
• Design is based on 8 foot high, high-tensile interlock game fence, two high-tensile 

electrified outriggers (one on either side of the fence to deter caribou bulls from 
interacting). 

• Pressure treated wood posts at 6 m intervals. 

Internal Fence • Total length is 21 km. 
• Similar design to cross fence, but with no high-tensile electrified outriggers. 

Gate Design Main gate (entry through perimeter fence) (n=1) 

• Option 1: Manual double swinging gate (24 feet: 2 × 12 feet), with cattle guard, pin and 
chain locking mechanism for security. 

• Option 2: Electrically activated cantilevered gate (20 feet), with cattle guard. 

Small road crossing (n=12) 

• Manual single swing gate (16 feet) with no flat nose wheel, buried chainlike mat 
(16 × 8 feet) to prevent digging underneath, pin and chain locking mechanism. 

Animal gates (n=24) 

• Manual single swing gate (16 feet), pin and chain locking mechanism. 
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Table 5 Maintenance Assumptions 

Maintenance Assumptions (Included in Table A1 Line 31) 

Fence Maintenance 

1 Snow removal in limited areas along the fenceline (e.g., where winds create large drifts along the fenceline). 

2 Annual vegetation removal along the fenceline. 

3 
Inspection and basic maintenance of the fenceline (e.g., re-tensioning wires) and repair as needed (to be 
completed by the on-duty staff). 

4 Routine and non-routine fence maintenance that may require contracted support. 

5 
It is assumed that the majority of labour costs for routine inspection and maintenance are included in the 
staffing costs. 

Handling Facility Maintenance 

1 
Snow removal at the handling facility to facilitate capture, handling and sorting of caribou followed by 
translocation of juveniles in the winter months. 

2 Routine and non-routine handling facility maintenance that may require contracted support. 

3 
It is assumed that the majority of labour costs for routine inspection and maintenance are included in the 
staffing costs. 

Buildings and Access Road 

1 It is assumed that the majority of labour costs building maintenance are included in the staffing costs. 

2 Minor maintenance of the access road (washouts, slumping, clearing fallen trees). 

3 Routine and non-routine maintenance that may require contracted support is included as a maintenance cost. 

4 
It is assumed that the majority of labour costs for routine inspection and maintenance are included in the 
staffing costs. 

Equipment 

1 
Capital expenditures are included in Year 2 (construction) to purchase equipment including two quads, two 
snow machines, one bobcat, one surveillance drone and tools. 

2 Operating expenditures are included to maintain purchased equipment. 
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