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Executive Summary 

This Twenty Five Year Strategic Plan provides information on forest resources and sustainability within 

the area that will be affected by timber harvesting over the term of the Forest Management Agreement 

with Digaa Enterprises Limited.  The document provides background on resources and values within the 

area, current and historical uses, and discusses important wildlife values within the planning area. 

Details are provided on how forest sustainability is being calculated and tracked, as well as planning for 

and tracking the cumulative impacts of the project over time along with other disturbances at a regional 

level.  The timber supply estimates that were calculated for this area were derived using the best 

available information and a cautionary approach to modeling.   

Boreal caribou is a threatened species that lives within the Timber Harvest Planning (THP) area.  The 

Department will be closely monitoring, reviewing and approving activities within the THP area to ensure 

that boreal caribou habitat objectives can be met within the southern portion of the NWT boreal 

caribou range.  Several activities are underway that will contribute to this objective, including range 

planning, development of tools for tracking cumulative effects, and improving knowledge of habitat use 

and natural landscape changes. 

All of the background work done by ENR to date in the development and support of this project has 

been with collaborative and dedicated effort to ensure sustainability of forest, wildlife and ecosystem 

resources while providing new long-term, sustainable business and career opportunities for people in 

the Dehcho region. 
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1 Introduction 

The GNWT has the authority to issue Forest Management Agreements (FMAs) described in Section 9.(1) 

of the Forest Management Act.  In February 2012 the Deh Gah Got’ie First Nation and the Fort 

Providence Métis Council requested that the GNWT negotiate a FMA with them to enable the 

development of forest industry opportunities.   

The GNWT has both the mandate and an interest in developing sustainable development opportunities 

at a community and regional level and began a process that resulted in the signing of an FMA with Digaa 

Enterprises Ltd on October 24, 2014.  The FMA is a commercial wood use agreement that authorizes the 

holder to access 85% of the sustainable harvest level from the area described as the Timber Harvest 

Planning (THP) Area.  Under this agreement, Digaa Enterprises currently has an Annual Timber 

Allocation (ATA) of 87,200 m3/year, comprised of 64,900 m3/year of coniferous volume and 22,300 

m3/year of deciduous volume.   

The Department of Environment and Natural Resources is responsible for management of forests and 

wildlife in the Northwest Territories.  The information presented in this document is an overview and 

summary of information and knowledge within the Digaa Enterprises Timber Harvest Planning Area that 

pertains to forest sustainability and potential effects from timber harvesting for biomass. 

Biomass harvesting is an exciting and promising new industry for the Northwest Territories, offering 

tangible benefits for communities in timber-productive areas including employment and skills 

development, and a wide range of business opportunities related to harvesting, silviculture, planning, 

transportation and product distribution. 

The Forest Management Agreement with Digaa Enterprises Ltd. is intended to enable a long-term, 

sustainable and viable business development opportunity to the community of Fort Providence by 

providing a stable access to wood supply over 25 years.  The long-term agreement for wood supply 

enables businesses to secure financing and invest in equipment, supplies and personnel. 

Although timber harvesting has occurred for decades in the Northwest Territories, it has been at 

extremely low levels compared to other Canadian jurisdictions.  ENR has been actively preparing for 

several years to meet the challenge of this new industry by evaluating the sustainability of forest 

resources, providing resources to ensure the communities can maximize benefits from opportunities, 

and evaluating guidelines and management practices to ensure appropriate stewardship and 

management of natural resources.   
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2 Guiding Principles of Sustainability 

Timber harvesting in the Northwest Territories is guided by legislation, policy and best management 

practices.  The applicable pieces of legislation include the Forest Management Act and Forest 

Management Regulations.  The Forest Management Act sets the requirements for timber harvest 

permits and licenses, and authorizes the Forest Management Regulations, which provides greater detail 

on how timber harvest permits and licenses are established, monitored and enforced.   

The Department of Environment and Natural Resources’ Sustainable Development Policy 53.02 

emphasizes the importance of balance between economic development goals and environmental 

stewardship.  The Policy encourages resource development projects provided that they support goals 

related to ecological, economic, social and cultural themes.  The goals related to ecological integrity are 

to maintain essential ecological processes; maintain or enhance natural diversity; and maintain 

harvestable resources at sustainable levels.   

This Strategic Plan will address many of the topics identified as sustainability guidelines in the 

Sustainable Development Policy.  The policy further identifies collaboration among multiple parties as 

key for successful implementation of projects.  Community involvement and stakeholder participation 

has been an important aspect in developing the required information for this Strategic Plan. 

Plans for timber harvesting in the Northwest Territories will apply the most up-to-date and 

comprehensive information available to track volumes harvested, area disturbed, and impacts to forest 

ecology, plants, and wildlife and wildlife habitat.  Harvest practices will be monitored and subject to 

continued adaptation and improvement to ensure mitigation of impacts and promote reforestation and 

recovery of disturbed areas. 

There has been special effort to ensure that concerns for wildlife and wildlife habitat are adequately 

addressed in the development of this strategic plan.     

Over the next several years, ENR will be investing heavily in: 

 Developing a framework for planning that uses natural landscape variation and patterns as a 

foundation; 

 auditing and improving management practice guidelines; 

 developing new silviculture guidelines and policies; 

 implementing a new harvest tracking information management system; 

 partnering on projects to assess cumulative impacts at a landscape scale; 

 evaluating impacts to boreal caribou and their habitat; and 

 improving information on forest growth and volume estimates. 
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3 Planning Framework 

Digaa Enterprises Ltd. signed a Forest Management Agreement (FMA) with GNWT on October 24, 2014.  

The agreement is intended to provide tangible benefits from forests to communities in both the short 

and long run, create economic investment opportunities for the forest industry, and enhance the 

environmental stewardship and ecological sustainability of forests in the Northwest Territories. 

The FMA is compliant with requirements under the Deh Cho First Nations Interim Measures Agreement 

and respects zones within which the commercial harvesting of timber is not permitted pursuant to the 

September 2013 Draft Interim Dehcho Land Use Plan. 

The term of the FMA is for 25 years.  Under this agreement, Digaa Enterprises has the right to harvest an 

annual timber allocation of up to 85% of the Annual Sustainable Harvest Level (ASHL) from the defined 

THP Area. 

Several stages are required in the timber harvest planning process to ensure that a wide range of 

considerations are addressed.  The Strategic Plan provides the overall context of the landscape and 

forest sustainability, and assesses impacts at a regional scale over the 25-year planning horizon of the 

Forest Management Agreement.  The Strategic Plan is a first step towards identifying issues, concerns, 

values and interests to consider through more detailed planning stages in the THP area.  Cumulative 

impacts are addressed at this scale of planning. 

The Harvest Development Plan identifies general harvest activities over a ten year period. It provides 

more specific planning for the first five years, including selection of target stands and proposed locations 

for roads.   

An Annual Operating Plan (AOP) is required each year and is subject to approval under the Forest 

Management Act.  The AOP provides details on where and how the harvest operations will take place 

and it sets out the specific rules that the harvester will use.  Information on soils, moisture, and 

vegetation is collected within each planned harvest block and is used to design the method of harvesting 

the trees to provide the best chance of successful natural regeneration after harvest.  Specific 

waterbody, wildlife, or other sensitive features are identified and protective measures are specified.   
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Table 1: Planning Stages for Forest Planning. 

Planning Stage Contents Prepared by/for 

25-Year Strategic Plan  General principles, goals and objectives 
for forest management in the THP area 
and strategic directions. 

 Sustainable timber supply modeling 
over 200 year time frame. 

 Overview of social, economic, 
environmental and cultural community 
values and related strategic directions. 

 Incorporates strategic directions from 
the Dehcho Land Use Plan, including 
conformity requirements identified for 
General Land Use Zone. 

 Incorporates strategic directions from 
other plans affecting forest resources 
such as the Boreal Caribou Recovery 
Strategy (Environment Canada, 2012) 
and territorial wildlife management 
plans. 

 Application of 25 years; planning 
horizon of two forest rotations. 

Created by GNWT: input from 
forest management planning 
team in consultation with 
government agencies, the FMA 
holder, and affected public 
interests. 
 
For MVLWB and other pertinent 
regulatory bodies 
 
For use by FMA Holder 

Harvest Development 
Plan 

 Identification of primary access 
locations and general harvest design. 

 Mitigation within identified timber 
harvest areas consistent with planning 
guidelines. 

 Location of proposed harvesting with a 
harvest schedule and volumes. 

 Strategies to address engineering 
development, riparian areas, wildlife 
areas, silviculture and protection issues. 

 Strategies to address cultural values, 
traditional users, trappers and other 
resource users. 

 Review and reporting criteria. 

 Previous harvest history. 

 Application of approximately 5-10 years. 

Created by FMA Holder with 
technical support from GNWT   
 
For ENR and MVLWB and other 
pertinent regulatory bodies 
 
For use by ENR, GNWT, FMA 
Holder 

Wildlife and Wildlife 
Habitat Protection 
Plan 

 Outlines the steps necessary to protect 
personnel, wildlife and wildlife habitat 
within the project’s direct footprint, and 
actions to minimize and monitor 
indirect impacts to wildlife and their 
habitat beyond the footprint. 

By FMA Holder. 
 
For ENR and MVLWB. 
 
 

Annual Operating 
Plan (AOP) 

 Identifies specific proposed harvesting 
and operational design and activities for 

By FMA holder   
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the coming year.  Details may include: 
road, landing and harvest locations, 
refined volume estimates, special 
equipment requirements, stream 
crossing methods and specific wildlife 
protection measures. 

 Consistent with harvest development 
plan. 

 FMD sets terms and conditions within 
the AOP for timber harvesting and for 
compliance and enforcement purposes. 

 Prepared and approved annually. 

Approved by Forest 
Management Division.   
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4 Description of the Landbase 

4.1 General 

 Geographic Setting and Location 4.1.1

The Fort Providence THP area is situated in the south-western region of the Northwest Territories.  It 

covers approximately 761,000 ha extending from the mouth of the Mackenzie River in the east to 

Redknife River in the west.  It extends approximately 10-15 km south of the Mackenzie Highway and 

north of the Mackenzie River to the southern boundary of the proposed Edéhzhíe protected area. 

 

 

Figure 1: Timber Harvest Planning Area in NWT. 
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 History 4.1.2

The THP area is within the Dehcho territory.  Extensive work has been done over the last two decades to 

develop a Dehcho land use plan (DLUP) with zonation for various uses.  As of December 2014 

negotiations continue towards finalizing a land claim and self-government agreement, as well as 

finalizing the land use plan. 

The only community within the THP area is Fort Providence, although Kakisa is situated very close: only 

9 km straight-line distance and 20 km by road from the closest boundary of the THP area.   

Timber harvesting has occurred within the THP area in the past, both for commercial and domestic 

purposes.  There are established roads, trails and cabins throughout and the area is frequented by 

people for hunting, fishing and recreation.  Traditional land use activities occur throughout the THP area 

including hunting, fishing, trapping, harvesting and plant gathering (DLUPC, 2006). 

Extensive oil and gas exploration and some drilling occurred in the 1970’s and 1980’s and there are 

seismic lines throughout the THP area. 

 

Figure 2: Timber Harvest Planning Area in Dehcho territory. 
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 Timber Harvest Planning Area 4.1.3

The THP area is primarily on Crown Lands.  Some areas within the THP area were excluded for the 

purposes of identifying timber resources and sustainability, as well as licensing under the Forest 

Management Act.  Conservation zones under the DLUP and interim land surface withdrawals under the 

Dehcho Interim Measures Agreement (IMA) were considered ineligible lands for timber harvesting and 

were removed from all calculations of potential timber harvest.  The boundary of the THP area also 

respects the land withdrawals for the Edéhzhíe protected area and the Ka’a’gee Tu proposed protected 

area.   

 

 

Figure 3: Land Management in THP Area. 

  



Twenty Five Year Strategic Plan 

9 
August 5, 2015 

4.2 Ecological Description 

The following paragraphs in sections 4.2.1 to 4.2.5  are excerpts from a report Ecological Regions of the 

Northwest Territories – Taiga Plains (Ecosystem Classification Group, 2007). 

 Taiga Plains Level II Ecoregion Description 4.2.1

The THP area is in the southern Taiga Plains Level II Ecoregion.  The Taiga Plains are characterized by 

subdued relief with a few significant hill systems.  Much of the Taiga Plains drains into the Arctic Ocean 

via the Mackenzie River and its main tributaries.  The Mackenzie River is the most significant feature 

within the THP area, as it travels directly through it. 

Peatlands are extensive throughout the region.  Upland areas are predominantly level to undulating 

variable-textured and often boulder till plains derived from the last major glaciation.  Glacial Lake 

McConnell, an enormous post-glacial lake, once covered all of the lowlands in the southern NWT. 

 

 

Figure 4: Level II Ecoregions. 
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Climate is highly variable throughout the Taiga Plains, and four main climatic-physiographic divisions 

defined by vegetation and permafrost features occur within it.  The Taiga Plains Mid-Boreal Ecoregion 

(where the THP area is located) has the mildest climate; permafrost is discontinuous to sporadic, and 

species-rich mixed-wood forests are common. 

Predominant trees in the Taiga are conifers, or needle bearing trees. Spruce, pine and larch (tamarack) 

are the most numerous. These evergreen species are well adapted to life in the taiga with adaptations 

that allow them to withstand the harsh winter conditions, although larch, the most cold tolerant of all 

trees, is deciduous. Taiga trees often have shallow roots to take advantage of thin soil layers. The slim, 

conical shape of the northern conifers and their downward drooping limbs also help them shed snow.  

The sun is low on the horizon most of the year in this ecoregion making it difficult for plants to generate 

energy from photosynthesis. Pine and spruce are well adapted for this and are able to photosynthesize 

with older leaves in late winter and early spring when light is sufficient but temperatures are too low to 

produce new growth.  Evergreen needles lose less water to the air than broad-leaved plants and their 

dark color increases their absorption of light and heat. 

 Taiga Plains Mid-Boreal Level III Ecoregion Description 4.2.2

The Level III ecoregions are predominantly influenced by climate.  The THP area is within the Taiga Plains 

Mid-Boreal (MB) Level III ecoregion which is characterized by low latitudes and higher annual 

temperatures and precipitation than other areas of the NWT.  The region experiences warm, moist 

summers and very cold, snowy winters.  Discontinuous permafrost can be found throughout the 

Ecoregion. 

The Taiga Plains MB Ecoregion has the mildest climatic regime in the Taiga Plains.  Extensive till and 

lacustrine plains, organic blankets and alluvial deposits are typical surface geology.  Mixed-woods and 

jack pine stands, large fens and bogs with discontinuous permafrost are characteristic vegetation and 

wetland types. 

There are a few weather stations from which climate models have been developed (Agriculture and 

Agri-Food Canada 1997).  The mean annual temperature ranges from –2.0 oC to –5.5oC.  The mean 

temperature in January, the coldest month, ranges from –25.5oC to -28oC, and the range of mean 

temperatures in July, the warmest month, is 15.5oC to 16.5oC. Mean annual precipitation is between 310 

and 410 mm, with the wettest period in June through August and the driest period in December through 

April; about 55 percent falls as rain and 45 percent as snow. The mean annual daily solar input ranges 

between 10.0-11.0 mJ/m2/day, with low values of 0.5-1.5 mJ/m2/day in December and highs of 21.5-

22.0 mJ/m2/day in June. 

Upland deciduous, coniferous and mixed wood stands occur on imperfectly-to-rapidly drained mineral 

soils.  They form large continuous forests, particularly in areas where fluvial processes are dominant 

such as the Slave, Mackenzie and Liard Rivers.  Jack pine stands are common after fire on coarse-

textured soils.   
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Upland forests occur less extensively on undulating or sloping terrain where drainage and soils 

conditions support their development.  Water tables are usually high and organic materials develop to 

varying depths on level landscapes; fens with black spruce, larch, dwarf birch, sedges and mosses are 

widespread, and peat plateaus (complexes of open, stunted black spruce, lichen forest and wet sedge, 

and moss dominated collapse scars) are common. 

 

 

Figure 5: The THP is in the Mid-Boreal Level III Ecoregion. 
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 Level IV Ecoregion Description 4.2.3

The THP Area is predominantly in the Great Slave Lowland Mid-Boreal Level IV Ecoregion.  A small 

portion of the THP Area extends south into the Tathlina Plain Mid-Boreal Ecoregion.   

 

Figure 6: THP Area in relation to Level IV Ecoregions. 

 

Table 2: Area of Level IV Ecoregions within THP Area. 

  Ecoregion 

Area of 
Ecoregion 
(ha) 

% Ecoregion 
in THP Area 

THP Area in 
Ecoregion (ha) 

% of THP by 
Ecoregion 

Great Slave Plain HB 1,587,063 0.01 217 0.0 

Great Slave Lowland MB 3,552,060 19.32 686,299 90.1 

Tathlina Plain MB 2,213,477 3.40 75,158 9.9 

 

About 90% of the THP Area is within the Great Slave Lowland Mid-Boreal Level IV Ecoregion and about 

10% is within the Tathlina Plain Mid-Boreal Level IV Ecoregion. 



Twenty Five Year Strategic Plan 

13 
August 5, 2015 

 Great Slave Lowland Mid-boreal Level IV Ecoregion 4.2.4

4.2.4.1 Topography and Hydrology 

The Great Slave Lowland Mid-Boreal Ecoregion includes the area from the base of the long, abrupt 

limestone escarpment running roughly parallel to the Mackenzie River, north to the Horn Slopes 

Ecoregion, east to the slightly higher terrain of the Great Slave Plain Ecoregion, and west towards the 

confluence of the Liard and Mackenzie Rivers (Figure 6).  Sluggish, low-gradient streams drain into the 

Mackenzie River.   

Huge northern ribbed fens, net fens, and horizontal fens occupy much of the area.  Linear beach ridges 

and other upland areas occur as islands within them and usually support mixed forests of pine, black and 

white spruce, trembling aspen, and balsam poplar.  Because the area is so flat, even a slight rise in the 

water table can promote extensive flooding and in the recent past large tracts of upland forest have 

been flood-killed. 

Great Slave Lake occupies 41 percent of the Ecoregion.  The upper reaches of the Mackenzie River, Hay 

River, Buffalo River, Mills Lake, Kakisa Lake, Fawn Lake and Mink Lake are the other main water bodies.  

Melting permafrost in former peat plateau areas has left behind an intricate network of thermokarst 

lakes separated by low, sparsely treed stringers.  These northern ribbed fens and net fens are especially 

evident west of Hay River near Great Slave Lake. 

4.2.4.2 Geology and Geomorphology 

Devonian limestones are exposed along the escarpment forming the boundary between this Ecoregion 

and the Tathlina Plain Ecoregion to the south.  Groundwater discharges leave behind calcareous, saline 

or sulphur deposits in places along the escarpment and below the Horn Plateau. Lacustrine plains 

overlain by peatlands cover much of the area. Fine-to-coarse-textured lacustrine and morainal materials 

occur on uplands, with alluvial deposits along the Mackenzie River and in pockets northeast of Great 

Slave Lake.  

Beach ridges, prominent linear features running parallel to contour, extend for many kilometres south 

and west of Great Slave Lake.  They mark the former extent of glacial Lake McConnell and are typically 

coarse-textured alluvial or wave-washed morainal deposits. 

4.2.4.3 Soils 

Organic soils are most common.  Gleysols are probably extensive on low-lying upland areas adjacent to 

wetlands.  Brunisolic soils are associated with coarse-textured beach ridge deposits while Luvisolic soils 

occur elsewhere on moderately well drained sites.  Organic Cryosols underlie peat plateaus. Permafrost 

occurs more frequently west of Great Slave Lake. 
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4.2.4.4 Vegetation 

Characteristic vegetation in the Great Slave Lowland Mid-boreal Ecoregion consists mainly of treed, 

shrubby and sedge-dominated fens.  Jack pine and jack pine/trembling aspen stands with sparse shrub, 

forb and lichen understories occur on dry, coarse-textured soils such as those associated with beach 

ridges.  Pure or mixed stands of trembling aspen, black and white spruce, balsam poplar and Alaska 

birch with understories of low-bush cranberry, prickly rose, green alder and forbs occur on variable-

textured soils on other upland areas.  Open black spruce-Labrador tea-lichen stands form complexes 

with sedge-cotton grass-peat moss collapse scars on peat plateaux that are most extensive on the flats 

north of Mills Lake.  

 

Figure 7:  Great Slave Lowland Mid-Boreal Ecoregion. 

 Tathlina Plain Mid-Boreal Level IV Ecoregion 4.2.5

The Tathlina Plain Mid-boreal Ecoregion is characterized by extensive peat plateaus, net fens and 

northern ribbed fens.   Taller and more diverse forests occur on islands of upland terrain and along rivers 

where drainage and soil temperatures increase vegetative productivity.  
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Figure 8:  Tathlina Plain Mid-Boreal Ecoregion 

4.3 Landscape Dynamics 

The boreal forest is a disturbance driven ecosystem.  Forest health and vigor is maintained through a 

natural cycle of fire and renewal.  Compared with boreal forest zones in other parts of Canada, forests in 

the NWT have been less influenced by fire suppression and other intensive management activities.   The 

pattern of mixed forest types and ages reflects the natural influence of uninhibited wildland fires.   

 Fire 4.3.1

Wildfire is the major ecological driver in the boreal forest.  Fires are frequent and their ecological 

influence at all levels - species, stand and landscape - drives boreal forest vegetation dynamics (NRCAN, 

2012).  The diversity of the forest mosaic is largely the result of many fires occurring on the landscape 

over time.   

Aspen, white birch and Jack pine require full sunlight to thrive and are well adapted to landscapes where 

fires regularly recur.  Most forest types affected by fire regenerate back to their original type. 
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Aspen and birch are able to re-establish quickly by sprouting from stumps and roots of burned trees, 

and can recolonize burned sites from a distance by wind dispersal of their abundant seeds.  Other 

shade-tolerant species may then establish under vegetative cover. 

Jack pine depends on fire to regenerate.  It has serotinous cones that require the heat of fire to release 

their seeds.  Fire also produces favorable conditions for pine seeds to germinate: nutrients are released 

in the soil, mineral soil is exposed, competing species are eliminated and the amount of sunlight on the 

forest floor is increased.   

Black spruce has semi-serotinous cones and may become established in the years following a fire.  

Branches from surviving trees that touch the ground can sometimes root and create new clones through 

a process called layering.  The species grows slower in full sunlight than the pioneer species however it is 

not shade-tolerant.  If other pioneer trees grow up over it the black spruce may not survive in the 

understory.  If another fire does not occur for many years, the faster growing pioneer trees eventually 

die and the stand becomes dominated by the black spruce that survived in the understory.   

As with all boreal tree species, white spruce germinates best on soil surfaces bared by fire.  Heavy cone 

crops are often stimulated by droughty conditions that are also conducive to wildlfires.  White spruce 

can establish in burned areas by seeds dispersed from unburned areas nearby, from trees inside the 

burn that may have survived the fire, or from the seeds of trees burned but with undamaged cones. 

Even if their seeds establish quickly after fire they are slow growing, and are quickly outstripped by 

other pioneer species, however white spruce is shade tolerant and can survive and grow tall beneath 

the canopy of other vegetation.  Eventually they grow taller than the other trees and often become the 

dominant tree species in the stand when the subsequent fire-free period is long enough. 

Within the THP area, 382,885 ha (50%) has burned since 1965.  The number and size of the fires varies 

greatly from year to year.  The decade from 1975 to 1984 saw the greatest amount of fire, with 28% of 

the THP Area burned.  During the decade 1985 to 1994 there was the least amount of fire with less than 

2% of the THP area burned.   2014 was an extreme fire year, with over 3 million ha burned in the NWT.  

The fires were concentrated in the southern Taiga Plains and Taiga Shield.   

Although fire perimeters may be very large, there is a broad range of forest ages within them due to 

variability of fire intensity and patchiness within the burn.   There may be large unburned patches of 

forest within the fire boundary or areas that experienced ground fires not intense enough to cause tree 

mortality. 

A large fire on the Horn Plateau in 1995 caused changes to the hydrology north and west of Fort 

Providence.  Some forest mortality has been noted due to flooding.  Mortality is monitored on an 

ongoing basis as part of annual forest health surveys. 
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Figure 9:  Fires since 1965. 

 

Table 3: Area burned within the THP area by decade, based on fire perimeters. 

Wildland Fire Decade Area Burned (ha) % FMA Burned 

1965-1974                85,342.41  11.2 

1975-1984              217,391.32  28.5 

1985-1994                13,875.96  1.8 

1995-2004                41,917.69  5.5 

2005-2014                24,358.22  3.2 
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 Insects 4.3.2

Forest Insect and Disease Surveys (FIDS) have been carried out in the NWT to monitor forest insect and 

disease conditions in the Mackenzie Valley for several decades.  A nearly continuous record of annual 

surveys exists for over 30 years.  Surveys do not attempt to document all of the areas where insect 

activity occurs each year.  They are focused on the same areas each year and are concentrated where 

most of the potential timber supply is located; typically along major rivers and upland areas with 

substantial white spruce resources.  Annual monitoring includes forest tent caterpillar (aspen), spruce 

budworm, aspen serpentine leaf miner, larch sawfly (tamarack), and willow leaf blotch miner, as well 

other insect, diseases and environmental factors. 

4.3.2.1 Spruce Budworm  

Spruce budworm Choristoneura fumiferana (Clem.) is a naturally occurring insect found across Canada 

from Newfoundland to Yukon, and in the northeastern USA and Alaska.  Outbreaks tend to be cyclical 

and have likely been present in the NWT for thousands of years.  Budworm outbreaks are an important 

part of the natural disturbance regime responsible for recycling and renewing many riparian white 

spruce forests.  The feeding of the spruce budworm larvae causes defoliation and after 2-3 years of 

heavy defoliation tree mortality can occur, although it is uncommon.  Branch tips and terminal shoots 

may be destroyed if the tree does not die. 

Forest Management Division monitors spruce budworm activity.  Survey records can be used to develop 

a database of population dynamics for future management decisions and possible correlation with 

climate change records.  Danger of large, high intensity forest fires increases where extensive areas of 

spruce budworm mortality occurs, and spruce bark beetle and sawyer beetle infestations may also 

result.  Management options may include salvage logging where budworm induced mortality occurs. 

The largest infestation of spruce budworm since 1980 was from 2000 to 2003.  By 2005 the infestation 

collapsed and has since remained at relatively low levels. 

4.3.2.2 Mountain Pine Beetle 

Mountain pine beetle (Dendroctonus ponderosae) is an endemic insect pest in the lodgepole pine 

forests of central British Columbia.  Over the past decade it has reached epidemic levels in the interior of 

BC killing roughly half of all mature lodgepole pine trees over 10 million hectares.  The peak of the 

current infestation was in 2005.  It is the most destructive insect of pine trees in North America.  

Mountain pine beetle was previously specific to lodgepole pine host trees; however during this outbreak 

they have also attacked, reproduced and spread in jack pine.  It has been moving north and east and 

appears to be invading and finding a permanent new home in the boreal forest.  A warming climate is 

being considered one of the most significant factors in this invasion.   

The presence of mountain pine beetle in the NWT was detected in September 2012 near the NWT 

border and it was confirmed that the beetles survived the winter in spring 2013.  Surveys in 2014 did not 

find any surviving larvae.   
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Mountain pine beetle could have an impact on pine forests in the NWT, and the level of risk is unknown.  

It is considered an invasive species in the north and is entering habitats it has not occupied.  It is 

behaving differently than it does in its native habitat and NWT’s pine ecosystems may not have natural 

mechanisms to prevent its spread. 

The long-term implications (10-25 years) could be as little as a few dead trees in dominant pine stands at 

the southern end of the NWT to full stands being killed and a continuous movement northward.  ENR is 

monitoring whether the beetle is moving northward and its effect on the jack pine forests it is using for 

its new boreal home.   

ENR has established a monitoring network across southern NWT to track and assess the extent of 

mountain pine beetle in the north.  Pine stands have been mapped and evaluated for susceptibility 

across the southern NWT.  ENR is developing a risk assessment plan to evaluate potential impacts to 

timber resources, wildlife habitat, fire regimes and watersheds. 

 Climate Change 4.3.3

4.3.3.1 Permafrost  

There is evidence of permafrost loss over the last 50 years in the southern NWT (Quinton and Baltzer 

2013).  The characteristics of this loss include ground subsidence as the permafrost thaws, lowering the 

surface elevation, and causing the water table to rise with respect to ground level.  This can drown 

forest vegetation and changes both the forest cover and the water regime.  The permafrost is found as a 

site characteristic primarily in low relief areas dominated by slow growing black spruce.  They exist as 

peat plateaus, often associated with fens or bogs.  These areas are characterized by short (2-10 m tall) 

black spruce growing in organic soils sitting on a frozen base of degraded organic materials.  These areas 

are not commercially productive and not part of a net landbase for timber harvesting.   However, 

changes in the forest caused by permafrost loss will be felt in coming years in a variety of ways that 

affect the forest as a landscape, as a watershed, and as habitat.   

The Wildlife Division, and the Forest Management Division of ENR intends to monitor the situation over 

time to assess how the forest landscape is changing, and the implications to other resource values.   

Actions will include mapping permafrost areas, assessing their change, and assessing the impacts to 

forest values.  More information on permafrost in the NWT can be found in the NWT State of the 

Environment Report (ENR 2014). 

4.3.3.2 Greenhouse Gases  

The rapid and continued increase of greenhouse gases in the atmosphere is considered to be a 

contributor to climate change.  Forest harvesting causes an increase in greenhouse gases based on the 

size of the industrial footprint, just like any new natural resource development.  However the wood fibre 

is harvested to replace other goods in the economy.  Wood products appear to have a lower carbon 

footprint than the goods they replace.  Therefore the substitution effect is likely to create a positive net 

change to the carbon being emitted into the atmosphere.  General use of wood fibre is as a building 
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material replacing steel, glass, and concrete, or as an energy source, replacing fossil fuels.  Forest 

harvesting leads to forest renewal as the forest is managed to re-grow as healthy new forest.  A carbon 

life-cycle analysis was completed in 2011 and will be updated in 2015.   

4.4 Forest Characterization 

The quantity, quality, ecological characteristics and location of timber resources are understood through 

forest inventories.  Forest inventories are used to determine forest productivity and to calculate how 

much timber grows over time.  Characteristics of the forest such as tree species, tree size and age are 

linked to topographic features that influence growth, and in turn the information is analyzed to calculate 

the annual forest growth and the sustainable harvest volumes.  

 Forest Inventories 4.4.1

The forest inventory for the THP Area was developed in two parts.  Inventory of the eastern portion of 

the THP area was developed from 1:20,000 scale aerial photography taken in 1994.  Inventory of the 

western portion was developed in 2003 from 1:40,000 scale aerial photography.  Digital softcopy 

techniques allowed interpretation at a 1:20,000 equivalent scale.  Figure 10 shows the inventories 

within the THP area. 

Inventory maps provide very detailed vegetation classification including species composition, height, 

age, structure, site moisture and understory vegetation.  All of the attributes were derived through 

interpretation of the aerial photography, and an accompanying field program to verify species, heights, 

and other attributes.  Stand age information was collected throughout the inventory area to guide 

interpreters in applying stand origin, which is usually inferred from height. 

New base features were also identified in the 2003 classification, such as new linear features and trails.  

Orthophotos (continuous photo-mosaics) are available for the 2003 inventory area and new high 

resolution satellite imagery was acquired for a portion of the 1994 inventory to assist with harvest 

planning. 

During the process of developing timber sustainability information the inventories were updated for all 

known disturbances since the photography was taken.  The land cover data was updated to reflect new 

roads, fire and insect damage and timber harvesting.  Fire is the predominant change agent within the 

Timber Supply Area.   
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Figure 10: Inventory Age 

 

 Land Classification 4.4.2

All of the subsequent maps and forest classification information is derived from the detailed vegetation 

inventories described above. 

Figure 11 shows the land cover classification for the THP area.  78% of the total THP area is forested, 

15% is in a shrub or herb category, and 7% is classified as water, most of which is the Mackenzie River. 

Less than 1% is non-vegetated land. Table 4 shows the breakdown of land cover classes in the THP area. 

Within the forested classes, about 48% of the total 592,181 of forest land is considered productive 

forest, or forest that could produce trees for timber harvesting.  A large portion of the productive forest 

area is within the IMA and LUP land withdrawals and is not considered as part of the managed landbase. 
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Figure 11: Land Cover Classes 

 

Table 4: Land cover classes in timber harvest planning area. 

Land Cover Class Area (ha) Percent Area 

Productive Forest 281,940 37% 

Non-Productive Forest 310,241 41% 

Vegetated, Non-Forested 113,668 15% 

Non-vegetated 3,494 0.5% 

Water 50,734 6.5% 

Total 760,077 100% 
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 Managed Landbase 4.4.3

The land base has been divided into two broad categories, managed and non-managed, for the purposes 

of determining available timber supply.  The managed landbase contains the existing and potentially 

harvestable forest resources for timber production.  This area is considered eligible for harvesting and is 

therefore important for timber supply modeling purposes.  The non-managed landbase contains the 

area that is not available for harvesting.  Areas are withdrawn from the available landbase for a variety 

of reasons, including productivity, operability and various land protection categories. 

The total THP area is 760,077 ha.  The productive timber portion of the managed landbase available for 
harvesting is 183,390 ha, which is approximately 24% of the total THP area (Table 5).   
 

Table 5: Managed landbase area net-down. 

Deletion Type Deletion Class Area 
% Total 
Landbase 

Non-Forest Bryoids 62 0.0% 

 
Herbs 12,693 1.7% 

 
Shrubs 100,913 13.3% 

 
Recent Burn 1,144 0.2% 

Water Water 50,734 6.7% 

Non-Vegetated Land Exposed Ground 152 0.0% 

 
Rock 3 0.0% 

 
Road 3,339 0.4% 

Operational Constraints Riparian Buffers 8,474 1.1% 

 
Isolated Stands 39 0.0% 

 
Conservation/Protection Zones 79,545 10.5% 

Productivity Non-Productive 24 0.0% 

 
Site Index Cutoff 301,753 39.7% 

 
Permafrost 17,812 2.3% 

Total of deletions  
(non-managed landbase) 

 
576,687 75.9% 

Area Available for Forest Management 183,390 24.1% 

Gross Landbase 
 

760,077 100.0% 
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Figure 12: Non-managed landbase - not available for harvesting. 

Figure 12 shows all of the areas not available for harvesting, itemized in Table 5 above.  The total area 

removed from timber supply calculations is 76% of the total THP area. 

Figure 13 shown below shows the inverse, and only represents areas within the THP area that can 

produce productive timber, and have no restrictions to prohibit forestry. 
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Figure 13:  Productive Timber within the Managed Landbase. 
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 Forest Strata 4.4.4

Black spruce is the most common forest type in the THP area and it is the leading species on nearly 40% 

of the THP area.  About 16% of the stands are aspen and deciduous leading mixedwood stands, followed 

by pine at 10% and white spruce at 8% and conifer-leading mixedwood at 5%.   

Although black spruce is the most common forest type, most of the stands grow on unproductive sites 

and it comprises only 10% of the managed landbase.  A significant portion (around 50%) of potentially 

productive white spruce stands are not included in the managed landbase because they fall within 

within Dehcho IMA surface withdrawals, DLUP Conservation Zones or other types of withdrawals.   

 

Table 6: Area by stratum for timber havest (THLB) and non-harvestable landbase (NHLB). 

Stratum Description THLB NHLB 

    Area (ha) % Area (ha) % 

AW Deciduous 39,352 5% 44,572 8% 

MX_D Mixedwood - deciduous 20,758 3% 17,130 3% 

MX_C Mixedwood - conifer 17,501 2% 20,323 4% 

PL Pine 56,203 7% 22,012 4% 

SB Black spruce 18,923 2% 278,640 48% 

SW White spruce 30,653 4% 27,354 5% 

X Non-forested 0 0% 166,655 29% 

Total   183,390 24% 576,686 76% 
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 Age Classification 4.4.5

The age of forests in the NWT is primarily dependent upon fire occurrence and the THP area has been 

substantially affected by fire in the last several decades.  Fire history data shows that most of the 

western half of the THP area has been burned over the last forty years (Figure 9).  About 34% of the 

forest in the managed landbase is less than 60 years old.  Forest inventory data indicates that pattern of 

burn is quite variable and many unburned forest stands remain within the large fire perimeters.   

Figure 13 shows the area of forests on the managed landbase in 20-year age categories.  About 24% of 

the managed landbase has forest over 100 years old and 1.5% is forest over 140 years old.   

 

Figure 14: Area by Age Class, THLB. 
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Figure 15: Area by Age Class and Stratum, THLB 

 Site Index 4.4.6

Site index provides a numeric description of site productivity that enables forest managers to predict 

forest stand growth and the yield of timber at harvest.  It enables the comparison of productive 

potential between sites across a broad range of existing stand conditions. For example, a stand of white 

spruce that is taller at age 50 than another 50 year old white spruce stand will have a higher site index. It 

should achieve a greater timber volume, and therefore be more productive than the stand with the 

lower site index.  Site index is a common measure of forest site productivity and forest growth used in 

the Northwest Territories.  Estimates of site productivity serve as an important baseline for forest-level 

planning.   Site index estimates influence timber supply analyses by enabling forest managers to 

estimate years to green-up, the size of the operable land base, the minimum harvestable age, the yield 

of regenerated stands, and the growth of existing stands.  Forest stands below site index ‘8’ are 

considered unproductive and are excluded from the managed landbase. 

Table 7: Site index distribution on managed landbase. 

Site Index Distribution 

Managed Landbase 

Site Index Area (ha) 

>=8 and < 10 64,387 

>=10 and <12 43,977 

>=12 and <15 56,811 

>=15 18,216 

Total 183,391 
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Figure 16 shows the distribution of site index within the managed landbase. 

 

Figure 16: Site Index Distribution Graph for Managed Landbase. 
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5 Wildlife & Natural Values 

This section provides an overview of the key wildlife, birds, Species at Risk and rare plants within the 

area.  It discusses some of the important economic and cultural uses of animals, as well as a short 

description of habitat and how the habitat requirements of these species relate to forest harvesting.  

Section 10 discusses mitigation measures for wildlife habitat impacts in more detail. 

5.1 Large Mammals   

 Moose 5.1.1

Moose is the most important food source for aboriginal people of the Dehcho, and moose are subjected 

to fairly intense hunting pressure in many parts of their range.   They are generally found in areas with 

semi-open forest cover, an abundance of willow and aspen stand located close to lakes, rivers valleys, 

stream banks and sand bars. Moose prefer deciduous shrubs for fall and winter food and thick conifers 

for winter cover (ENR website). 

Although moose reach highest densities in riparian habitats along the major rivers, and young mixed 

forest, population densities in the Dehcho are very low compared to northern Alberta and BC.  Studies 

have shown that moose tend to select forests with disturbances 11-30 years old more than areas with 

disturbances less than 10 years old or greater than 30 years old (Graf et al. 2000; Maier 2005; Morrison 

2013).  This is likely because of greater abundance of preferred browse species such as willow and 

aspen.   

 Caribou 5.1.2

The THP area is within the range of the Boreal population of Woodland Caribou (Rangifer tarandus 

caribou), hereafter referred to as “boreal caribou”.   Boreal caribou tend to live in small groups, prefer to 

stay within the forest year-round, and do not migrate. Boreal caribou females space out for calving. By 

spacing out throughout the forest they reduce the risk of predation. Boreal caribou need large areas of 

intact habitats so they can spread out to avoid predators. Boreal caribou tend to spend time in mature 

or old growth coniferous forests with plentiful ground and tree lichens. Ridges, swamps, burned areas 

and meadows are important for avoiding predators and insects in spring and summer. 

Compared to other large mammals, they are quite wary of hunters and are harvested opportunistically.    

Lichen, the main winter food of caribou, is most abundant in open mature coniferous forest and 

permafrost bogs.  Caribou are used mainly as a meat source.  As their hides are much thinner and more 

delicate than moosehide, use is generally restricted to light clothing and drums.  Boreal caribou are 

discussed in greater detail in Section 9.2 and Section 9.3.   
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 Wood Bison 5.1.3

Historically, bison were much more important for subsistence and ranged across wider areas of the 

Dehcho.  Because of tragedy of the plains bison, the Hudson Bay Company refused to trade for wood 

bison hides as a conservation measure.  After disappearing from the Dehcho by the late 1800s, wood 

bison have been making a comeback since they were reintroduced into the Mackenzie Bison Sanctuary 

and the Liard Valley.  Today, the majority of free-roaming wood bison populations are found in the NWT. 

The Mackenzie wood bison population occupies a wilderness area of approximately 20,000 km2 ranging 

from the Mackenzie River near Fort Providence north to areas near Yellowknife. This range has 

expanded west of the NWT Highway 3 to include both the Mills and Mink lake areas. 

The Mackenzie bison population is the largest healthy (i.e., free of bovine tuberculosis and brucellosis), 

free-roaming bison population in the NWT. During the summer of 2012, about one-third of the 

Mackenzie bison population was lost to an outbreak of anthrax. The population now numbers about 700 

animals. Harvesting in the Mackenzie wood bison range has been closed since November 1, 2012 and 

this harvest closure was still in effect as of April 2015.  

Bison habitat is characterized by frequent disturbance such as fire and flooding.  Sedge-grass meadows 

are essential for wood bison to meet their food requirements.  The Wood Bison Management Strategy 

for the Northwest Territories indicates that there is currently enough habitat in the NWT to support 

expanding populations of bison. 

High densities of bison may be found in the THP area north of the Mackenzie River.  The portion south of 

the Mackenzie River is within a Bison Control Area which is managed as a bison-free zone to reduce the 

risk of bovine tuberculosis and brucellosis infecting populations currently free of those diseases. It is 

designed to prevent bison from moving from the Slave River Lowlands or Wood Buffalo National Park 

coming in contact with disease-free bison in the Mackenzie, Nahanni, and Hay-Zama (Alberta) 

populations. Any bison found within this area are assumed to be diseased and are removed and tested.  

Any bison seen south of the Mackenzie River must be reported to an ENR Office.   

 

Harvesting and roads may create habitat that is attractive to Wood Bison, but may also increase the risk 

of vehicle collisions with bison during hauling operations.  Development of new roads, harvest access 

trails and river crossings will facilitate movements by bison which is problematic due to disease 

management reasons.  It is possible that a new ice crossing will be constructed over the Mackenzie River 

within the next ten years in order to access part of the plan area, which could increase the frequency 

with which bison cross the river in winter. 

 While there are supposed to be no bison south of the Mackenzie, some occasionally do cross the river 

and as recent events have shown, they can be extremely difficult to find.  New or improved linear 

features will make it easier for bison to move farther and faster, creating greater disease management 

problems for the department.  ENR will be investigating mitigation and monitoring measures to address 

these concerns. 
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 Deer 5.1.4

Deer have never been common in the Dehcho and have never been reported in the THP.  Mule deer 

were reported more often in the past and seem to have been replaced to a limited extent by white-

tailed deer. 

Deer prefer open meadows and clearings that provide a diversity of browse species.  Timber harvesting 

may improve habitat that is attractive to deer by increasing the area hosting early successional forest 

species.  If deer populations increase, this can have implications on existing predator-prey relationships 

and impact other species in the area such as moose and boreal caribou. 

 Black Bear 5.1.5

Black bears are relatively common in the THP area.  Meat from young bears is considered a delicacy, 

cooked or smoked.  Fur is at its highest quality in spring.  Its commercial value is rather low and 

preparation of the hides is quite labour intensive.  The fur may be used domestically for mittens and 

other garments.  Although bears are active only in the warm seasons, hibernating bears are taken when 

they are occasionally discovered. 

Black bears prefer forested areas, which provide seclusion and safety, with open spaces that provide 

berries, shrubs and grasses. They are omnivorous and highly adaptable in their food habits. A black 

bear’s diet varies seasonally and by locality. 

From May until late July, black bears often congregate in river valleys and lowlands to forage on grasses 

and sedges. In early spring, they also depend on the carrion of winter-killed animals. Later on, they rob 

eggs from nesting waterfowl on river banks, fish along streams and dig up roots and tubers. In late 

summer and fall, berries are an important food (ENR Website).  Black bears generally hibernate between 

October and March.   

Partial clearing of forests for roads, trails and other developments may improve black bear habitat.  

Timber harvesting operations could encounter bear dens during winter operations, and these must be 

avoided.   

5.2 Small Game 

 Snowshoe Hare 5.2.1

This species prefers young forest with plenty of cover, and numbers peak on an 8 to 11 year cycle.  A 

wide assemblage of predators including furbearers and raptors depend on snowshoe hares for survival.  

During most years, this can be a reliable food source for the people of the Dehcho, and has been known 

in the past to avert starvation when other resources failed.  In some years, at the low point in their 

cycle, hares are almost unattainable. 
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 Grouse 5.2.2

This group includes Sharp-tailed Grouse, Ruffed Grouse, Spruce Grouse, and Willow Ptarmigan, and all 

may be found in large numbers in the THP area.  In years immediately following fire, Sharp-tailed Grouse 

populations reach their highest densities.  Ruffed Grouse follow as the forest reaches the sapling stage, 

especially if it is dominated by deciduous species.  Ptarmigan are seasonal visitors from the tundra, and 

winter in eastern parts of the Dehcho.  They also prefer early successional forest and are often found in 

tall willow shrubland along lakeshores.  Spruce Grouse are denizens of mature coniferous habitats, 

particularly jack pine forest.  

5.3 Furbearers 

 Beaver and Muskrat 5.3.1

Although large numbers of beaver and muskrat are taken in fall open water and under ice in winter, 

these are the aquatic furbearers most actively sought during the traditional spring hunt.  Unlike other 

furbearers, beaver and muskrat pelts retain value after spring break-up, and they are an important food 

source for resource harvesters out on the land at this time of year.  Garment-making (e.g. mittens) is an 

important cottage industry use.  Carcass materials, particularly beaver castors, are very effective bait for 

trapping carnivorous furbearers. 

Beaver habitat may be improved if conifer removal opens the forest to regeneration of the beavers’ 

favourite food, aspen.  Most beaver habitats in the THP are associated with buffers surrounding stream 

courses that are excluded from timber harvesting.    Winter access roads will need to avoid damaging or 

destroying beaver lodges and muskrat push-ups. 

 Lynx  5.3.2

Lynx prefer old growth boreal forests with dense undercover, but the lynx will live in other habitats 

where undercover and prey numbers are adequate. They are often found in regenerating forests after a 

fire where the snowshoe hare population has increased.  

The lynx is a very cyclical species whose population closely tracks rising and falling snowshoe hare 

populations.  During the 1980s when longhaired fur was in high demand, some pelts fetched over one 

thousand dollars.  The highest lynx harvests in the NWT come from the Dehcho.   

 Marten  5.3.3

Marten favour mature conifer forests, especially those dominated by spruce and fir trees.  They are 

found in other forest types if there is enough food and cover. They will use sparse open forests if there is 

plenty of undergrowth and fallen trees to provide dens, under-snow spaces for winter hunting, and 

suitable habitat for prey. Generally marten avoid large clearings.  They may use natural clearings or 

small clear-cuts in the summer if sufficient cover exists. 
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Over the long term, marten has probably been the most economically important furbearer, both 

because of pelt value and the fact that many trappers are able to capitalize on certain marten 

populations which achieve very high local densities, especially in the portion of the THP south of the 

Mackenzie River. 

 Fisher  5.3.4

Fisher are often associated with riparian forests, although coniferous forests dominate most home 

ranges. Deciduous stands are an integral component of fisher habitat in all of western North America. 

Structural attributes of old forest that promote complex structure (such as large diameter trees, 

multilayered forest canopy, trees with advanced decay, and elevated large woody debris) are important 

in meeting life requisites, such as rearing and resting habitat (Forrex, 2015). 

This furbearer is found in fairly good numbers in the Liard Valley, otherwise they are not common in the 

Dehcho or the THP area and are only found south of the Mackenzie River.   

 Mink 5.3.5

Mink habitats are associated with buffers surrounding stream courses that are excluded from timber 

harvesting in the THP area.  Some areas in the Dehcho such as Buffalo Lake have been known for high 

quality mink furs.  Despite the intensity of mink farming in the south, wild mink harvested in early winter 

usually commands a higher price at fur auctions. 

 Otter  5.3.6

Although fur prices for otter have been fairly strong and the species is quite widespread, populations are 

very localized in some of the larger stream courses containing rapids and hanging ice, and they are 

accessible only to a limited number of traplines. 

 Wolverine 5.3.7

Because healthy populations are characteristically widespread at low densities, harvest by individual 

trappers seldom exceeds one or two per year.  In addition to being a very valuable commercial 

furbearer, wolverine is also important for domestic garment-making.  Wolverine parka trim is renowned 

for its resistance to frosting in cold temperatures.  These animals learn to evade capture and may 

become a liability to trappers as a marauder that steals bait and fur from traps.  Although considered a 

species at risk at the national level, populations in the Dehcho are thought to be self-sustaining.  

Wolverines thrive where carrion from large herd animals such as barren-ground caribou is available. 

Wolverines use a variety of habitats as long as there is enough game.  Wolverines feed mainly on large 

game animals like caribou. However, the wolverine is more a scavenger than a hunter and will travel 

long distances in search of carrion or food caches. They also feed on small animals, ptarmigan, fish, roots 

and berries. 
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 Fox 5.3.8

This includes the red, black, silver and cross colour phases, and all of these varieties are common in the 

Dehcho.  Fur prices often reach high values, especially cross fox, but ranched fox from the south is a 

serious competitor for wild fur.  Arctic fox occasionally migrate into the eastern Dehcho during winter 

when populations are very high, and sometimes they are taken by trappers. 

Foxes prefer low shrub areas and open patches where small prey are likely to be found. 

 Wolf and Coyote 5.3.9

Wolves are widely distributed throughout the boreal forest.  They are located in areas where prey such 

as boreal caribou, moose and bison are found.  They also feed on beaver, hare and fish. 

Coyotes are also widely distributed and highly adaptable to different habitats.  They prefer open, 

grassland areas where rodents and hares can be found. 

Wolves are likely most common in the portion of the THP north of the Mackenzie River where biomass 

of prey (bison and moose) is highest.  Traditionally, people of the Dehcho held a high reverence for 

wolves and a cultural aversion to killing them.  Most trappers now regard wolves as a valuable furbearer 

to be harvested, and often as a trapline marauder to be controlled.  Coyotes have generally been rare in 

the Dehcho, and reasonably good fur prices make them a welcome addition to a trapper’s catch. 

 Red Squirrel and Ermine 5.3.10

Ermine favour meadows bordering forests, and riparian woodlands.  Red squirrels are commonly found 

in mature conifer and mixedwood forests, where white spruce seeds provide an abundant food source. 

Pelts from these species are seldom worth more than a few dollars.  Consequently, these are usually 

taken incidentally in sets designed for the more valuable furbearers.  Women and older children often 

trap squirrels and ermine for extra spending money. 

5.4 Birds 

Environment Canada’s Canadian Wildlife Service (CWS) administers the Migratory Birds Convention Act, 

1994, which gives it the responsibility for the management and conservation of migratory bird 

populations in Canada.  CWS is also the lead federal agency in the implementation of the Species at Risk 

Act.   

Several bird studies have been conducted as part of the ecological assessments of the Ka’a’gee Tu and 

Edéhzhíe Candidate Protected Areas.  Studies include aerial and ground surveys, as well as bird call 

recordings.  In the Edéhzhíe surveys, 197 species of birds were recorded (EBA Engineering, 2006), and 

128 species in the Ka’a’gee Tu surveys (CWS, 2012).   
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Forest bird surveys have been conducted in the Ka’a’gee Tu and Edéhzhíe Candidate Protected Areas.  

Surveys in 2002 and 2003 in the Horn Plateau and surrounding lowlands detected 66 species of birds.  It 

was found that the highest counts of individuals were in bog, black spruce and fire regeneration plant 

community types, while deciduous forest and low shrub had the lowest counts observed (EBM, 2006).  

Species richness (number of observed species) did not differ greatly among habitat types, however 

greater richness was observed in the ‘wetland’ and ‘mixed forest’ types, and ‘jack pine forest’ and 

‘sparsely vegetated (fire regeneration)’ types had the lowest species richness (EBM, 2006).  Individual 

species occurrence was low in the white spruce forest type, and in the middle for species richness. 

The top 12 species encountered in the Edéhzhíe surveys were White-throated sparrow, Swainson’s 

Thrush, American Tree Sparrow, Ruby-crowned Kinglet, Yellow-rumped Warbler, American Robin, Alder 

Flycatcher, Orange-crowned Warbler, Magnolia Warbler, Palm Warbler and Blackpoll Warbler. 

The ten most abundant species detected on avian surveys in 2009 and 2010 in the Ka’a’gee Tu area 

were Chipping Sparrow, Swainson’s Thrush, Yellow-rumped Warbler, Palm Warbler, Ruby-crowned 

Kinglet, Tennessee Warbler, Hermit Thrush, White-throated Sparrow, Gray Jay and Alder Flycatcher.  

 
Species that were detected on surveys but considered rare for this area include Short-billed Dowitcher, 

Yellow-headed Blackbird and American Coot.  

Numerous Species at Risk were also detected in the surveys including Common Nighthawk, Olive-sided 

Flycatcher, Canada Warbler and Rusty Blackbird.  Rusty Blackbirds were observed mostly in bog or fen 

habitat with open conifer canopies. Nests were typically observed within 100 m of open water and near 

open (treeless) areas where Blackbirds were seen foraging on the ground. Olive-sided Flycatchers were 

also found in open conifer forest with some tall trees used as perches for singing. Canada Warblers were 

detected only in the Cameron Hills, specifically in old (>70 years) hardwood or mixedwood forests on 

slopes with a dense understory of shrubs dominated by Alder spp. (Alnus spp.). The observations of 

Canada Warblers in 2010 and 2011 are the first known records for the Cameron Hills and represent a 

significant northern range extension for this species. (CWS, 2012). Fifty-three individual Species at Risk 

were detected during the 2011 surveys including Horned Grebe (4), Short-eared Owl (1), Olive-sided 

flycatcher (10), Canada Warbler (5), and Rusty Blackbird (33) (CWS, 2012). 

 Waterfowl 5.4.1

Mills Lake and Beaver Lake at the headwaters of the Mackenzie River are key migratory bird terrestrial 

habitat sites.  Both sites are important feeding and resting areas for thousands of waterfowl during 

migration including swans, ducks and geese.  Waterfowl pass through the area in May and again in 

September and October (Latour, 2008). 

The Mills Lake and Beaver Lake habitat sites do not overlap with any anticipated harvest activities over 

the 25 year time frame of the THP.  Both areas are within the Dehcho IMA surface land withdrawal area 

and are designated conservation zones within the DLUP. 
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The most common waterfowl observed in the Edéhzhíe and Ka’a’gee Tu surveys were Scaup (mainly 

Lesser Scaup), Canada Goose, Mallard, Scoters, Bonaparte’s Gull, American Wigeon and Goldeneye. 

 

Figure 15: Key waterbodies in the Timber Harvest Planning Area. 

 Raptors 5.4.2

Raptors encountered or recorded in the Ka’a’gee Tu and Edehzhie surveys included Short-eared Owl, 

Great Horned Owl, Great Gray Owl, Rough-legged Hawk, Bald Eagle, Northern Harrier, American Kestrel, 

Golden Eagle, Red-Tailed Hawk, and Osprey. 

5.5 Rare Plants 

Ka’a’gee Tu ecological assessment indicated that thirty rare plant species potentially occur in the 

Ka’a’gee Tu study area, and five rare plant species were observed; Slender Naiad (Najas flexilis), Canada 

Nodding Wild Rye (Elymus Canadensis), Rat Root (Acorus americanus), Northern Pitcher Plant 

(Sarracenia purpurea) and Macoun's Gentian (Gentianopsis macounii formerly Gentiana macounii). 

ENR’s Rare Plant Database indicates a further five rare plant species have been observed in the Mills 

Lake, Fort Providence and Kakisa River areas.  The species were observed between 1934-1959 and 
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include Illinois Pondweed (Potamogeton illinoensis), Wandering Speedwell (Veronica peregrina), 

Richardson’s Alumroot (Heuchera richardsonii), Purple Avens (Geum triflorum) and Choke Cherry 

(Prunus virginiana) 

5.6 Species at Risk 

Every jurisdiction in Canada has signed the national Accord for the Protection of Species at Risk; agreeing 

to work towards a national approach for protecting species at risk with the goal of preventing species in 

Canada from becoming extinct as a consequence of human activity. 

The responsibility for the conservation of wildlife in the southern NWT is shared by the federal and 

territorial governments.  The federal government is responsible for migratory birds, aquatic species and 

terrestrial species found on federal lands.  The territorial government has the responsibility for all other 

species. 

The federal Species at Risk Act and the Species at Risk (NWT) Act are designed to work in a 

complementary fashion with other legislation, and cooperatively with Aboriginal people to protect 

species at risk and their habitats. 

All of the species at risk within the THP area have been identified in Table 7.   ENR has developed 

information on each of the species at risk, including habitat requirements and general and forestry-

specific habitat concerns.  These information pieces are being used to identify management strategies 

for species that may be impacted by forestry activities.  Some further information on Species at Risk is 

included in Section 9.4.4  Specific mitigation measures such as buffers around dens and nests will also be 

identified in future revisions to the Commercial Timber Harvest Planning & Operations Standard 

Operating Procedures (CTHSOP).  In the interim, forestry operations are expected to follow the setback 

distances outlined in the Northern Land Use Guidelines developed by Aboriginal Affairs and Northern 

Development Canada. 
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Table 7:  Species at risk in THP area (as of April 1, 2015) (www.nwtspeciesatrisk.ca).1 

Species 

Federal Territorial  

COSEWIC 
assessment 

SARA NWT SARC 
assessment 

NWT List of 
Species at Risk 

Territorially managed species
  

Woodland Caribou 
(Boreal population) 

Threatened Threatened Threatened Threatened 

     

Wood Bison Special Concern Threatened Not Assessed No Status 

Short-eared Owl Special Concern Special Concern Not Assessed No Status 

Rusty Blackbird Special Concern Special Concern Not Assessed No Status 

Wolverine (Western 
population) 

Special Concern Under 
Consideration 

Not at Risk No Status 

Little Brown Myotis Endangered Endangered Not Assessed No Status 

Northern Myotis Endangered Endangered Not Assessed No Status 

Gypsy Cuckoo 
Bumble bee 

Endangered Under 
Consideration 

Not Assessed No Status 

Federally managed species
  

Common Nighthawk Threatened Threatened Not Applicable Not Applicable 

Olive-sided 
Flycatcher 

Threatened Threatened Not Applicable Not Applicable 

Yellow Rail Special Concern Special Concern Not Applicable Not Applicable 

Barn Swallow Threatened Under 
Consideration 

Not Applicable Not Applicable 

Bank Swallow Threatened Under 
Consideration 

Not Applicable Not Applicable 

Horned Grebe 
(Western population) 

Special Concern Under 
Consideration 

Not Applicable Not Applicable 

Red-necked 
Phalarope 

Special Concern Under 
Consideration 

Not Applicable Not Applicable 

Bull Trout Special Concern Under 
Consideration 

Not Applicable Not Applicable 

Shortjaw Cisco Threatened No Status Not Applicable Not Applicable 

 

 

                                                           
1
 Definitions for Species at Risk: 

Endangered:  a species that is facing imminent extirpation or extinction 
Threatened:  a species likely to become an endangered species if nothing is done to reverse the factors leading to 
its extirpation or extinction. 
Special concern:  a species that may become threatened or endangered because of a combination of biological 
characteristics and identified threats. 
Not applicable:  Species at Risk (NWT) Act does not apply to this species. 
Not assessed: Species has not yet been assessed. 
No status:  species has not been listed. 
Under consideration:  species is being considered for listing. 
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5.7 Water Resources 

Water represents about 7% of the THP area, the majority of which is the Mackenzie River.  South of the 

Mackenzie River, there are several main rivers and creeks that flow into the Mackenzie River including 

Axe Creek, Small Axe Creek, Bouvier River, Wallace Creek and Redknife River.  The Redknife River 

delineates the western boundary of the THP Area.  North of the Mackenzie River the main rivers are the 

Rabbitskin River, which flows through the northern-most section of the THP area, and the Horn River. 

Timber harvesting must comply with the NWT Waters Regulations.  Most forestry operations do not 

require water licensing as they rarely cross the licence thresholds outlined in the Waters 

Regulations.  Some activities that have the potential to trigger a requirement for a water licence would 

be crossing a watercourse that is 5m or wider at its ordinary high water mark, or the establishment of a 

camp with the capacity to accommodate 50 or more persons.  An application must be made to the 

MVLWB for a Type B water licence if, during the planning and layout of potential cut blocks a stream 

crossing is identified.  Activities near water must be self-assessed and potentially reviewed by 

Department of Fisheries and Oceans (DFO). (W. Bidwell, pers. communication). 

Harvesting must be planned to minimize the impact of operations on water quality, watercourse 

structure, aquatic and riparian ecosystems and soils.  The CTHSOP provides guidance on buffers for all 

water bodies, including no-harvest zones and machine-free zones, and are integrated into harvest plans 

at the block layout stage.  Circumstances that may require alternate methods to achieve management 

or conservation goals are integrated into annual operating plans and are subject to ENR approval.   
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6 Land Uses 

6.1 Traditional Land Use Activities 

Traditional land use and occupancy (e.g. hunting, fishing, trapping, harvesting and plant gathering) 

continues to be culturally and economically significant for Dehcho Dene people.   

Some level of traditional land use occurs throughout the entire THP area, but is most heavily 

concentrated in the area of Mills Lake, Beaver Lake, Horn River and Bluefish River (DLUPC, 2005).  There 

is also a high level of traditional land use and occupancy along the Mackenzie River. 

There are no known trappers or other traditional harvesters currently using the area identified for 

timber harvesting in the first five years.  

Table 9: Traditional activity participation. 

Traditional Activity Participation, 2008 Fort Providence Kakisa 

Households where >50% of meat/fish obtained by hunting/fishing 59.5% 94.4% 

Persons over 15 years who produced northern arts and crafts 17% 39.5% 

Persons who hunted and fished 45.7% 51.2% 

Persons who trapped 18.7% 34.9% 

Source: NWT Bureau of Statistics 

6.2 Archaeology, Cabins, Cottages and Historic Sites 

Documented historic and archaeological sites are along the Mackenzie River within the Dehcho IMA land 

withdrawal areas (DLUP Background Document), and there do not appear to be any documented 

historic or archaeological sites within the THP area. 

6.3 Timber Resources 

Timber harvesting is not new to the Northwest Territories; however there has been relatively little 

harvest pressure compared to southern jurisdictions.  Wood has been harvested in large quantities in 

the past, starting in the 1880’s and throughout the early 1900’s with the establishment of steam ship 

routes down the Slave River and Mackenzie River, and as far north as Aklavik.  Towns were built with 

local timbers, and many sawmills served construction and mining needs over the decades.  

There was a boom in harvesting activity in the mid 1990’s when lumber prices were very high, 

but by the mid 2000’s activity slowed to the point that now only a couple of very small mills and 

firewood providers remain active. 

Many households in the NWT rely on wood as a primary or secondary fuel source.   A household survey 

of over 14,000 homes in 2010 indicated that about 11% of homes use wood as their primary heating 

source and about 20% of homes use at least some wood for heating their home.  About 40% of the 



Twenty Five Year Strategic Plan 

42 
August 5, 2015 

wood use was in the southern NWT (South Slave and Dehcho Regions).  Fuel wood is acquired through 

domestic cutting or commercial fire wood suppliers. 

The Fort Providence band owns a bandsaw mill and edger that has been used in the past to produce 

rough lumber for various community needs.  The mill has not run since 2011.  The challenge of 

delivering logs to the mill has been a limiting factor in the mill operation.   

There has been consistent interest in further developing the capacity to provide cord wood for 

community fuel wood use, as well as supply timber for other uses such as lumber and pellets. 

Records show that timber harvesting has occurred in many parts of the THP area over several decades.  

Harvesting has occurred mainly along Highway 1 and Highway 3.  Most permits were for domestic fire 

wood, predominantly pine and spruce, but there have been numerous permits for larger amounts of 

wood, ranging from 200 m3 to 2500 m3.    

6.4 Mining 

There is no mining activity within the THP area or surrounding area. 

6.5 Oil and Gas 

The Dehcho Region is considered to have moderate to very high hydrocarbon potential (DLUP, 2006).  

There have been numerous seismic exploration programs and oil and gas wells established throughout 

the area, many dating back several decades.  Records show approximately 30 capped or abandoned gas 

wells from the 1950’s through the 1970’s within the area. 

Satellite imagery shows an extensive seismic line network, most of which were established between the 

1960’s to 1980’s.  Field experience within the department has determined that seismic lines visible on 

imagery are often indistinguishable on the ground and are rarely navigable unless they have been kept 

open through regular use by local people.  Seismic lines that offer access into timber harvest areas may 

provide routes for road development.  Figure 16 shows oil and gas disturbances in the general area. 

In the last decade there has been very little activity related to oil and gas exploration within the THP 

area.  There is only one active lease in the vicinity, located outside of the THP area. 

Northern Land Use Guidelines have been developed for NWT seismic operations that are intended to 

assist operators in planning, undertaking and monitoring reclamation of seismic programs.  It is 

important that seismic operations be considered in conjunction with timber harvesting since both can 

create extensive disturbances throughout an area.  If interest in hydrocarbon exploration resumes over 

the coming decade, planning will need to consider potential disturbances from seismic operations and 

timber harvesting in a coordinated manner. 
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Figure 16: Oil and Gas Disturbance. 

6.6 Parks and Protected Areas 

There are two large protected areas adjacent to the THP Area.  The Edéhzhie Candidate National Wildlife 

Area is north of the Forest Management Area and includes the Horn Plateau, Horn River, Mills Lake and 

Willowlake River.  The recommended boundary covers 14,250 km2.  The richness and diversity of 

Edéhzhie have made this area a central cultural and spiritual gathering place for the Dehcho and Tlicho 

peoples.  Edéhzhie hosts numerous cultural sites, trails and harvesting areas.  It has always been used 

for hunting, fishing, trapping, and other traditional uses.  Mills Lake is a key northern wetland on the 

Central and Mississippi continental flyways for migratory birds. (NWT Protected Areas Strategy, 2012)   

The Ka’a’gee Tu Candidate National Wildlife Area is southwest of the Forest Management Area and 

includes a large portion of the Kakisa River watershed.  The proposed area for protection is 

approximately 9,600 km2.  The Ka’a’gee Tu people selected these lands for permanent protection to 

balance the preservation of their cultural heritage and the ecosystems that support them with the need 

for economic security and growth.  Areas of known high, non-renewable resource potential were 

purposely excluded.  Moose, beaver, fish, and large numbers of waterfowl are found throughout the 

area.  A number of species at risk, such as boreal caribou and rusty blackbird, along with some rare plant 

species, are also found within Ka’a’gee Tu.  (NWT Protected Areas Strategy, 2012) 
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Figure 17: Parks and Protected Areas. 

6.7 Recreation and Tourism 

The Mackenzie River is a main attraction for tourists and recreation in the Dehcho region.  Fort 

Providence is a common starting point for canoe trips down the Mackenzie River.  The area is visited by 

several hundred tourists each year, most driving through to Yellowknife or Fort Simpson, and offers 

recreational opportunities for boating, fishing, hunting, hiking, camping and off road vehicles. 
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7 Dehcho Land Use Plan 

The Dehcho Land Use Plan (DLUP) provides a framework and guidance for future land uses in the 

Dehcho territory.  The plan sets out a vision and goals that place high value on integrity of natural 

systems, while encouraging responsible development that will benefit the people of the region.   

The DLUP has been referenced throughout the development of the THP to ensure compatibility with the 

DLUP as a whole, and also to ensure conformity requirements are built into the THP at the outset. 

The DLUP describes areas where forestry activities may occur, and provides guidance on conformity to 

ensure the vision and goals of the plan are met.  Timber sustainability assessments done by GNWT 

applied the DLUP zones to only consider lands where forestry activities could be approved.  

Conservation zones and other management zones that exclude forestry were removed from estimates 

of timber availability. 

The THP area extends through several DLUP Zones including: 

 Zone 48, General Use Zone 

 Zone 41, Rabbitskin/Willowlake River (south end), Special Development Zone 

 Zone 30, Bluefish Creek, Special Management Zone 

Commercial timber development is a permitted activity in all three zones.  Timber harvest planning in 

the next 10 years will be targeted in the General Use Zone.   

Dehcho communities have expressed interest in maximizing salvage logging following fires, insect or 

disease infestations where possible.  The DLUP reflects this interest and commercial harvesting of fire 

killed wood is not automatically restricted in any zone.  Salvage logging is a permitted activity in all 

zones provided the Forest Management Supervisor provides a written determination to the DLUP 

Committee and affected communities that the specific salvage activities will not significantly increase 

environmental disturbance or hinder natural regeneration processes (DLUPC, 2013). 

7.1 Linear Corridors 

Redundant or excessive development of linear corridors is a concern identified in the DLUP.  Linear 

corridors increase fragmentation of wildlife habitat and can increase the likelihood of areas being 

opened up to natural and human predation.  This is of particular concern for boreal caribou, as linear 

habitat disturbance has been linked to boreal caribou population declines in much of Canada. Strategic 

use of main corridors for multiple years of harvest combined with progressive harvest of multi-year 

compartments is planned to limit effects. 

Timber harvest scenarios developed attempt to reduce the amount and distribution of new roads by 

aggregating harvest blocks into multi-year compartments.  Aggregating the blocks serves to focus 

machinery and activities into distinct areas during the harvest season and it keeps the annual winter 

road development distances at a minimum.  Reentry into the compartment on subsequent years, rather 
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than advancing development into alternate compartments, will keep activities concentrated for a period 

of several years.  The compartment will only be active to the extent that road access through it into 

alternate compartments is required. 

Main corridors are planned to serve for several seasons so that multiple main access route development 

is limited.  Where potential access routes to harvest areas already exist, as provided via the Axe Point 

road or other cutlines, plans to take advantage of them will be weighed relative to construction of new 

corridors.   

Harvesting activity is expected to take place under frozen conditions with few exceptions.  Discussions 

with Digaa Enterprises indicate that high grade roads and all season access roads are not planned.  

Winter road construction and decommission methods will be typical of Northern Land Use Guidelines: 

Access: Roads and Trails. 

Corridor and road density was calculated for the THP area according to the methods outlined in the 

Dehcho Land Use Plan (2013), based on a quarter grid.  At a threshold level of 1.8km/km2, no cells 

exceeded the limit in Year 0 (2014) or in Year 25, based on a projection of the roads that would be 

required to meet the anticipated harvest level. (Figure 18 and Figure 19).   

In Year 0, the total length of existing linear features is 3,600 km, of which 1,465 km of line (40%) is 

through productive forest types.   

The DLUP defines a linear feature as recovered once it has vegetation greater than 1.5m tall.  It is 

reasonable to assume that linear features older than 10 years in productive forest types would have 

vegetation greater than 1.5m.  As such, it is probable that 40% of the lines in the Year 0 analysis are 

likely recovered according to the DLUP definition. 

A projection was done to estimate total length of linear features at Year 25.  The analysis kept all 

existing features, and added new roads based on a hypothetical 25-year harvest.  In Year 25, there is a 

linear feature length of 4,695 km of which 2,134 km (45%) is through productive timber types.  The Year 

25 map shows a possible linear feature scenario that does not account for any regeneration, and is likely 

an over-estimate of the actual disturbance. 
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Figure 18:  Quarter Grid Linear Density Map at Present Day (Year 0). 
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Figure 19:  Potential Quarter Grid Linear Density Map at Year 25 based on a hypothetical 25-year 
harvest plan. 

NOTE: Figure 19 includes all lines from Year 0 in addition to potential access roads from 25 years of 

harvesting activity, accounting for no regeneration.  Actual harvest locations are subject to change 

according to annual operating plans. 

7.2 Commercial Timber Development 

The DLUP includes an action whereby the GNWT, in consultation with the affected communities and 

Dehcho First Nations, will establish appropriate silvicultural practices for the Dehcho territory within 

four years.   

The terms and conditions on harvest blocks will be designed to promote natural regeneration by 

maintaining an appropriate level of ground disturbance, by ensuring there are mature trees near the 

block to scatter seed after harvest, and through harvesting design to promote appropriate species 

regeneration.  A system to monitor harvest blocks, assess regeneration and ensure that interventions 

are planned where required is being developed. 



Twenty Five Year Strategic Plan 

49 
August 5, 2015 

Growth of forest industry will provide opportunities to use timber cleared for non-timber purposes such 

as seismic operations and rights-of-way.  There is a conformity requirement in the DLUP to ensure 

timber is recovered to minimize waste.   

7.3 Cumulative Effects Management and Landscape Disturbance Intensity 

The DLUP has a conformity requirement that digital spatial data be made available for all landscape 

disturbances.  This information is also required by the MVLWB as part of the land use permit reporting, 

and is required as part of ENR’s planning procedures.   

A five-year plan is being developed that will show planned locations of cutblocks and roads.  The five-

year plan will have a degree of flexibility, recognizing that the actual yearly harvest area may change as 

more detailed ground level information on species composition, density and volume is acquired, but it 

will still occur in the same general area.  Roads will be laid out on maps as per the best information 

available, but could change somewhat on the ground based on operational requirements.   

Digital pre-harvest and post-harvest mapping is a standard requirement set out in the Commercial 

Timber Harvest Planning and Operations Standard Operating Procedures (CTHSOP).  Annual Operating 

Plans required and approved by ENR must provide digital data detailing planned block layouts, roads, 

landings and other features in the harvest area, and final maps are required at the end of the operating 

season. Forest Management Division maintains complete data sets on the planned and actual harvest 

areas, as well as information on the status of completion and regeneration in every block.  

ENR Forest Management Division is working closely with ENR Wildlife Division to evaluate cumulative 

impacts over the 25-year time frame of the FMA.  Work to look at long term impacts to boreal caribou 

habitat over the life of the FMA is discussed in Section 9. 

The DLUP also identifies two further conformity requirements on Habitat Disturbance and Minimum 

Core Areas.  The Habitat Disturbance conformity requirement indicates that a maximum of 10% of a LUP 

zone should have disturbed habitat.  Under the Minimum Core Areas Conformity Requirement, it is 

indicated that a minimum of 65% of a LUP zone should have undisturbed habitat patches  >515 ha.  In 

the DLUP, anthropogenic features are considered disturbed until the vegetation reaches 1.5m in height, 

and then they are removed from disturbance calculations.  Any linear features less than 3m in width are 

not calculated into disturbance metrics. 

Several calculations were done to look at possible habitat disturbance and undisturbed patch sizes 

based on a draft harvest layout.  It should be noted that ENR does not have a final Digaa Enterprises 

five-year harvest plan, but the information below gives an example of what a harvest impact could have 

over the 25 year time frame.  In addition, the calculations were done only on the portion of the LUP 

zone within the THP area. 

The information in Table 8 was calculated by estimating the total disturbance within the portion of the 

land use planning zone within the THP area.  This does not represent the disturbance within the entire 

LUP zone, which would be less.  Calculations were done using the recommended methodology 
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presented in the Dehcho Land Use Plan (2013).  1:2 million scale water features were removed from the 

area calculations.  Seismic lines and roads were given a width of 8 m.  The table shows that the 

conformity requirement is met except in the Bluefish Creek Special Management Zone in Year 25.   

Similarly, Table 9 shows the percent of the LUP zone within the THP area with medium core areas, 

meaning patches >515 ha.  The table shows a greater percentage of the area in medium core areas at 

Year 25 than in Year 0.   The DLUP requires that linear features do not need to be counted after they 

reach 1.5 m height. The calculations below took no regeneration into account, although approximately 

40% of the existing lines are in productive forest types and many are older than 25 years old.  It can be 

reasonably assumed that these linear features likely exhibit at least 1.5m of regenerated vegetation.  

Another factor affecting core areas in the long term is that timber harvesting will be much more 

aggregated than seismic exploration, which means that over time there will be opportunity to 

incorporate caribou habitat planning goals into forest management planning. 

Table 8: Disturbed habitat (DLUP definition) by LUP Zone within the THP area. 

Year Zone Name Zone Type 
Total Zone 
Area (km2)  

Undisturbed 
Area (km2) 

% Habitat 
Disturbed 

0 General Use Zone General Use Zone 4419 4402 0.4 

0 Bluefish Creek 
Special Management 
Zone 328 326 0.6 

0 
Areas omitted from 
Edehzhie 

Special Development 
Zone 759 757 0.3 

25 General Use Zone General Use Zone 4419 4178 5.5 

25 Bluefish Creek 
Special Management 
Zone 328 283 13.7 

25 
Areas omitted from 
Edehzhie 

Special Development 
Zone 759 759 0.0 

 

Table 9: Undisturbed (DLUP definition)  patches and core area. 

Year Zone Name Zone Type 
Total Zone 
Area  (ha) 

Medium 
core areas 
(>515 ha) 

% in 
medium 

core areas 

0 General Use Zone General Use Zone 441863 258918 58.6 

0 Bluefish Creek 
Special Management 
Zone 32790 14243 43.4 

0 
Areas omitted from 
Edehzhie 

Special Development 
Zone 75929 52549 69.2 

25 General Use Zone General Use Zone 441863 357281 80.9 

25 Bluefish Creek 
Special Management 
Zone 32790 18185 55.5 
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25 
Areas omitted from 
Edehzhie 

Special Development 
Zone 75929 75929 100.0 

 

7.4 Significant Environmental and Habitat Features 

The DLUP identifies a conformity requirement to identify significant environmental features and 

significant habitat features within the planning area, and mitigate impacts on these features wherever 

possible.  It also requires that these features be avoided by 250 m during critical life cycle periods.  

Timber harvesting will typically be during winter months of December to March.   

It is possible that nests, dens, hibernacula or other habitat features could be encountered prior to or 

during timber harvesting.  Operators will be required to avoid nests, dens and hibernacula as per the 

Wildlife Act.   
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8 Forest Sustainability Assessment 

A forest sustainability assessment was first completed for this area in 2010, with updates and re-

calculations done in 2011 and 2013.  The fires in 2014 further affected about 3% of the landbase.  The 

assessment was designed to establish baseline conditions and provide information and a framework to 

assess the potential impacts of existing and planned land use and development proposals. (The Forestry 

Corp., 2010).   

One of the main goals of a forest sustainability assessment is to enable the establishment of an Annual 

Sustainable Harvest Level (ASHL).  The ASHL is the amount of timber that can be cut from an area on an 

ecologically sustainable basis, in perpetuity.  The ASHL is set for a defined area, and is based on criteria 

such as tree size.    The ASHL is based on the assessments done to date.  The ASHL may be adjusted once 

timber harvesting begins and estimates of actual harvestable volumes from the landbase are refined. 

The objectives set for the Forest Sustainability Assessment are rooted in the GNWT Sustainable 

Development Policy.  It strives to achieve a balance between ensuring northerners can gain maximum 

benefit from natural resources, while ensuring resources are managed sustainably and to maintain 

ecological integrity and diversity.  Forest management objectives developed for the forest resource 

assessment adhere to the sustainable development principles in the policy. 

1. Harvestable resources are to be maintained at sustainable levels along with essential ecological 

processes and natural diversity;  

2. Sustainable development of resources is essential to the long-term economic, cultural and social 

well-being of northern residents; 

3. Natural resources shall be managed so that opportunities for future resource uses are 

maximized and the maintenance of ecosystems is ensured; 

4. Northern residents shall be ensured meaningful input and participation in decisions related to 

conservation and resource development; 

5. Incorporate allowances for the sustainability of non-timber values; 

6. Equally weigh conservation and development factors in the forest resource assessment; 

7. Incorporate conservation commitments and designated conservation areas. 

8.1 Guiding Principles and Policy Direction 

The key underlying principles of the Forest Sustainability Assessment are that:   

(i) the timber supply must be sustainable,  

(ii) the assumptions used in the model must reflect actual practice and the ecological 

realities of a fire-driven ecosystem as much as possible, 

(iii) the level of risk associated with setting an ASHL must be minimized by using empirical 

data and conservative assumptions where ever possible,  

(iv) the assessment must consider economic factors for accessing the timber over the 

landscape, and 
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(v) other values besides timber must be considered and respected.  

A number of approaches were applied in the forest resource assessment to achieve the sustainability 

principles including; 

 Incorporation of ecological no-harvest buffers in the landbase which adhere to operating ground 

rules; 

 Assumptions and limits in forecasting sustainable harvest levels such as even flow harvest levels, 

and no stand conversion to other species after harvest; 

 A localized approach to development of the sustainable harvest level, to promote community 

sustainability; 

 Areas that exclude harvesting activities such as the IMA, protected areas and the Dehcho Land 

Use Planning Zones; 

 Consultation with communities throughout the process to gain input, explain the process and 

present results. 

8.2 Factors Affecting Timber Supply 

The methodology for completing the Forest Sustainability Assessment (FSA) is consistent with standard 

methods that are used across Canada.  At the time of building the FSA, there was only one small 

commercial timber harvester and processor in the NWT on which to base modeling assumptions.  The 

NWT has seen very little forest industry in the past decade, and none in the area of interest for this plan.  

As a result, the GNWT conducted several studies to develop information on various harvest methods, 

costs for harvesting, road building and hauling, and silviculture options.  Information from those studies 

was used to inform some of the modeling assumptions.   To minimize risk associated with setting an 

ASHL for an area where the modeling assumptions are largely untested, ENR used conservative 

estimates throughout.  Some areas where conservative principles were applied include the landbase 

available for harvest, productivity and rates of forest growth, forest regeneration rates and successional 

factors.  

It will be critical to compare planned and actual harvest over time and ensure a robust system is in place 

to monitor and audit predicted results with actual harvest levels in order to adjust plans and future 

modeling as necessary.   In addition, harvest plans must contain enough flexibility to adapt to changes as 

they arise. 

A primary factor influencing timber supply in this area is the age classification of the forest.  Naturally 

occurring forest fires are frequent and much of the forest is young.  Based on the minimum harvest ages 

outlined in Table 17, only about 30% of the gross landbase is considered mature, with about 70% 

immature and therefore not economical to harvest at this time. 
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Figure 20: Percentage of Area by Seral Stage. 

8.3 Sustainable Harvest Calculation 

Two modeling tools were used in the timber supply analysis.  Woodstock was used for non-spatial 

analysis and Patchworks for spatial analysis.  Woodstock was used for strategic analysis to test and 

compare non-spatial management assumptions.  Patchworks was used to address spatial issues and for 

the development of a spatial harvest sequence and sustainable harvest levels.  Sensitivity analyses were 

completed using Woodstock. 

8.4 Net Timber Harvest Landbase Determination 

The landbase describes the condition and attributes of the forest as of 2013 and is divided into two 

broad categories, managed and non-managed.  The managed landbase contains the existing and 

potentially harvestable forest resources for timber production.  This area is considered eligible for 

harvesting and is therefore important for timber supply modeling purposes.  The non-managed landbase 

contains the area that is not available for harvesting.  Area in the non-managed landbase is assigned a 

deletion code to explain the reason for withdrawal from the managed landbase. 

Table 8 summarizes the reasons for the deletions and the area affected by each.  At 183,390 ha, the 

managed landbase comprises only 24% of the total area.  The main reason for removing stands from the 

managed landbase is low timber productivity rates which are indicated by low site index values.  The site 

index deletion accounts for 40% of the total landbase area and mainly affects black spruce stands. 
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Table 10: Managed landbase. 

 

 

Protected areas also impact the extent of the managed landbase.  DLUP conservation areas and IMA 

areas were considered unavailable for harvest resulting in a total of 79,545 ha being removed from the 

managed landbase.  The landbase deletions are shown spatially in Figure 21. 

Deletion type Deletion Code Area (ha) % Total Landbase

Linear dispositions         ROAD 3,339 0.4%

Non-forest areas BRYOIDS 62 0.0%

EXPOSED 152 0.0%

HERBS 12,693 1.7%

ROCK 3 0.0%

SHRUBS 100,913 13.3%

Nonproductive forest NONPROD 24 0.0%

Recent burns REC_BURN 1,144 0.2%

Hydrology buffers GRBUF 8,474 1.1%

Water features WATER 50,734 6.7%

Subjective deletions for site index SI_CUTOFF 301,753 39.7%

Permafrost PERMAFROST 17,812 2.3%

Isolated Stands ISO 39 0.0%

Protected Areas IMA LUP 79,545 10.5%

Total non-managed landbase (ha) 576,687 75.9%

Area available for forest management NONE 183,390 24.1%

Total(ha) 760,077 100.0%
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Figure 21: Non Managed Area by Deletion Type. 

8.5 Yield Curves and Utilization 

Natural stand yield curves were developed for this project.  The data for yield curve development came 

from two separate temporary sample plot programs designed to characterize the standing timber in the 

Dehcho region.  The initial program sampled 286 plots along the Mackenzie River from Fort Providence 

to Wrigley in 2009.  Stands were selected for sampling based on stratified random sampling.  The final 

plot locations were fairly well distributed over the entire Dehcho region and included road access and 

helicopter plots.  There was, however a bias towards plots near road access and there were few plots 

north of the Mackenzie River. 

During the summer of 2013, the GNWT initiated a second sample plot program and collected volume 

sampling data for an additional 246 plots within the THP area.  The data from these plots were assessed 

and used to enhance the strata based natural stand yield curves developed by FORCORP for the entire 
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Dehcho Region in 2010.  The location of the 2013 plots focused on stand types that were under 

represented in the 2009 plots. 

Yield curves are assigned to forest stands based on the stratification of the species within the polygon.  

The yield curve assignments are shown in Table 6.  As the focus of this analysis was on conifer volume 

available for the pellet mill, mixedwood stands were subdivided into conifer and deciduous leading 

stands.  The rationale for this was to allow both pure conifer and conifer leading mixedwood stands to 

be targeted in the timber supply analysis to maximize the conifer harvest.  Separate yield curves for the 

conifer mixedwood and deciduous mixedwood stands were developed. 

Utilization standards used in the development of yield curves for the THP area are presented in Table 

11.  With emphasis on fibre for the pellet mill, both coniferous and deciduous volumes were compiled to 

a single specification, representing total merchantable timber for pellet production.   

 

   Table 11: Harvesting utilization standards. 

 

 

8.6 Compartments 

Subdividing the THP area into compartments provides a good basis for focusing management activities 

within specific geographic areas.  This process was completed prior to the commencement of spatial 

modeling to ensure that harvesting could be scheduled in preferred areas and any sustainable harvest 

level impacts of these decisions are included in the final results. 

Defining compartment boundaries is a highly subjective process.  The methodology used for the THP 

area involved the use of spatial layers that represented various considerations on the landbase, for 

example roads, rivers, forest type and age.  Surface withdrawal boundaries (LUP and IMA) were not 

considered in boundary delineation as human derived boundaries can change at any time.  The intent 

was to delineate based on logical geographic boundaries rather than current policies.  Compartment 

boundaries are purely administrative and can be revised as more information becomes available. 

Defining the compartment boundaries involved a two-step process; 

 The first step was to define large distinct operating areas using the Mackenzie River as the major 
delineating feature.  Four such areas were defined, i.e. the South, Northwest, Northeast and Central 
operating areas. 

Utilization Criterion Specification

Stump height 30 cm

Minimum log length 2.5 m

Minimum stump diameter outside bark 13 cm

Minimum top diameter inside bark 7 cm
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 The second step was to subdivide each operating area into smaller compartments based on features 
such as roads, rivers, forest type and age.  A total of 37 compartments were delineated on the THP 
area. 

Figure 22 shows the final operating areas and compartments on the THP area while Table 12 provides a 

breakdown of the managed and non-managed landbase area within each compartment. 

 

 

Figure 22: Operating Areas and Compartments 
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Table 12: Area by operating area, compartment and stratum. 

 

8.7 Modeling  

Modeling was done in two ways using two different types of software.   

 Non-spatial Modeling 8.7.1

WoodstockTM was used as a non-spatial modeling platform.  The non-spatial linear programming 

algorithms used by WoodstockTM are fast and produce mathematical optimum results where differences 

are always due to differences in assumptions.   

Gross

AW MX_D MX_C PL SB SW Total Forested Non-forest Total Landbase

Ha Ha Ha Ha Ha Ha Ha Ha Ha Ha Ha

South 25 255 195 432 1,197 58 380 2,518 33,230 7,241 40,471 42,989

26 37 65 196 638 58 563 1,557 16,379 1,096 17,475 19,031

27 737 612 156 40 112 1,344 3,002 17,214 1,946 19,160 22,162

28 1,119 534 599 2,365 121 1,391 6,129 9,914 6,059 15,973 22,102

29 306 575 579 3,538 10 105 5,113 15,408 8,214 23,622 28,735

30 234 114 81 4,707 666 138 5,940 6,893 1,108 8,001 13,941

31 564 301 338 3,908 381 1,648 7,141 25,101 7,000 32,101 39,242

32 377 225 358 166 254 170 1,550 17,828 2,710 20,538 22,088

33 165 226 275 5,923 888 3,660 11,138 16,740 2,320 19,060 30,198

34 132 77 175 2,720 2,296 1,213 6,613 22,058 5,105 27,163 33,776

35 355 53 123 1,483 875 844 3,732 15,015 1,476 16,491 20,223

36 196 140 173 934 1,082 795 3,321 31,550 7,332 38,882 42,203

37 44 24 11 0 123 34 237 17,249 936 18,186 18,423

Total 4,521 3,142 3,498 27,618 6,925 12,286 57,990 244,580 52,543 297,123 355,113

Northeast 5 1,681 768 883 618 1,570 430 5,950 11,435 2,810 14,245 20,195

6 1,931 950 485 1,735 549 713 6,363 3,360 1,648 5,008 11,372

7 2,337 1,094 1,020 570 400 754 6,175 4,764 573 5,338 11,512

8 5,280 2,688 2,426 204 767 1,804 13,170 3,206 566 3,772 16,941

9 2,908 459 685 0 113 123 4,287 6,957 1,678 8,635 12,922

10 404 39 3 0 6 0 453 7,092 613 7,705 8,158

11 2,403 969 918 15 84 723 5,111 4,241 350 4,590 9,702

12 1,944 1,047 496 59 40 205 3,790 7,545 1,620 9,165 12,955

13 1,064 1,232 1,278 999 1,375 418 6,366 8,950 2,044 10,994 17,360

14 2,635 744 521 353 264 230 4,748 11,796 1,305 13,100 17,848

Total 22,588 9,991 8,714 4,553 5,168 5,400 56,413 69,346 13,206 82,552 138,965

Northwest 15 2,370 905 321 2,011 109 221 5,937 8,208 2,109 10,317 16,253

16 608 825 430 1,979 473 89 4,403 7,327 4,601 11,928 16,331

17 159 58 150 4,699 443 127 5,636 7,988 3,797 11,785 17,422

18 122 33 103 1,404 436 156 2,253 5,206 7,825 13,031 15,284

19 1,446 844 262 2,179 613 843 6,188 4,674 7,153 11,827 18,015

20 488 433 76 1,487 374 779 3,637 8,282 7,690 15,972 19,609

21 2,165 852 657 4,229 707 1,044 9,653 7,315 7,597 14,912 24,565

22 2,102 1,937 1,655 3,621 1,707 3,126 14,147 9,655 10,295 19,949 34,097

23 1,663 1,249 865 122 697 4,244 8,839 13,189 2,481 15,670 24,509

24 1,120 490 771 2,302 1,270 2,333 8,285 7,413 1,780 9,194 17,479

Total 12,243 7,625 5,288 24,033 6,830 12,960 68,980 79,257 55,328 134,584 203,564

Central 1 0 0 0 0 0 0 0 882 382 1,264 1,264

2 0 0 0 0 0 0 0 11,508 585 12,093 12,093

3 0 0 0 0 0 0 0 2,233 58 2,290 2,290

4 0 0 0 0 0 7 7 2,227 171 2,398 2,405

Total 0 0 0 0 0 7 7 16,850 1,195 18,044 18,051

River 0 0 0 0 0 0 0 0 0 44,384 44,384 44,384

Grand Total 39,352 20,758 17,501 56,203 18,923 30,653 183,390 410,032 166,655 576,687 760,077

Managed Landbase Non-managed Landbase
Operating 

Area

Compart 

Number
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The main purpose of the non-spatial analysis was to determine the relative impacts on sustainable 

harvest levels for the THP area under different management assumptions.  The initial run formed the 

base case scenario while a number of additional scenarios were then developed to test the sensitivity of 

the harvest level to various management alternatives, including: 

 The application of different yield curves; and 

 The inclusion of harvesting on protected areas, including the Interim Measures Agreement Area 
(IMA) and Dehcho Land Use Planning (LUP) areas.  

Sustainable harvest levels developed using a non-spatial model will be higher than using a spatial model 

because the results are achieved without consideration for spatial or economic constraints. 

Results from the initial base case scenario for the THP area were used to seed the initial targets for the 

spatial Patchworks based scenarios. 

 Spatial Modeling 8.7.2

Patchworks is a spatial modeling platform and was used as the basis for determining the Annual 

Sustainable Harvest Level (ASHL).  It incorporates spatial factors such as those related to limiting 

harvesting to specific compartments and the aggregation of stands into patches to limit road building 

costs and operator moves. 

 Base Modeling Assumptions 8.7.3

The following model parameters were used in the base model for both the spatial and non-spatial 

modeling.  Table 6 provides an explanation of the stratum codes. 

Objective:  Maximize primary conifer and deciduous harvest volumes. 

Assumptions and Constraints: 

 All strata eligible for harvest i.e. PL, SW, SB and MX_C, MX_D and AW; 

 Even flow primary conifer and deciduous harvest volumes; 

 Conifer and deciduous growing stock; 
o Non-declining during the last 50 years; 
o Cannot drop below 10% of the original level at any time; 

 No harvesting in protected areas (IMA and LUP);  

 Yields developed from the combined 2009 and 2013 plot data were used; and, 

 Regeneration lag as described in Table 13 applied.  
 

8.8 Non-Spatial Modeling Constraints 

 Transitions 8.8.1

Following a disturbance (e.g. harvesting), forest stands can be transitioned back to the same yield curve 

that they were on prior to the disturbance or to a new one following some silviculture treatment (e.g.  
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planting).  In this analysis, all strata are forecast to transition back to their pre-harvest stratum after 

harvest.  No explicit planting action was modeled. 

Stand break-up was modeled as gap dynamics.  All yield curves were extended to 500 years and the 

death age was set to 500 years.  Stands that were not harvested remain on the curves without dying 

until the end of the planning horizon.  The alternative to gap dynamics would be to apply a death age 

and reset the stand to some point along an existing strata yield curve.  This option was not chosen for 

two reasons; 

 The ecological composition of the study area indicates that stands persist in a low volume state for 
many years and do not have stand replacing mortality.  The only natural event that is stand-
replacing is fire, which is not modeled in this analysis. 

 Applying a death age mimics fire, but at a set interval rate.  As the actual fire interval rate is highly 
variable, an artificial rate would drastically over or under-estimate reality. 

 Most stands will be harvested before they reach several hundred years of age. 

 Growing Stock 8.8.2

Growing stock is the sum of the timber volume within a defined subset of the landbase.  Two types of 

growing stock were modeled; managed and operable.   

 Managed growing stock represents the merchantable volume, based on utilization standards, in 
forested stands on the managed landbase, regardless of stand age.   

 Operable growing stock is a sub-set of the managed growing stock that includes only the 
merchantable volume from stands at, or above, the minimum operable age.  

Primary growing stock refers to the volume of the primary species.  For example, coniferous will be the 

primary species in PL, SW, SB and MX_C strata, while deciduous is the primary species in AW and MX_D 

strata.  Similarly, incidental or secondary refers to the non-primary species, i.e., coniferous is incidental 

in AW and MX_D strata while deciduous is incidental in PL, SW, SB and MX_C strata. 

The primary operable growing stock is a useful indicator as it shows the volume available to be 

harvested in each period.  Growing stock changes over time and is determined for each year or period 

that is forecasted. 

 Harvest and Regeneration Treatments 8.8.3

Clearcut harvesting is the only disturbance modeled and leave for natural (LFN) is the only regeneration 

treatment modeled.   The clearcut action removes almost all of the merchantable volume from the 

stand while the LFN treatment assumes that no planting will occur after harvest and that stands will 

naturally regenerate to the same pre-harvest stratum.  As the time taken for stands to naturally 

regenerate after harvest is highly variable, a regeneration lag period was included.  The regeneration lag 

was modeled by forcing a percentage of the naturally regenerated area to different regeneration delays 

after harvest, as shown in Table 13. 
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Table 13: Percentage of area by regeneration lag. 

Regeneration Lag 
(Years) 

Area Harvested 
(%) 

10 30% 

20 40% 

30 10% 

40 10% 

50 10% 

 

Table 13 indicates that 30% of the area harvested will only begin to regenerate after a 10 year delay, 

40% after a 20 year delay and the remaining 30% will be split equally between 30, 40 and 50 year delays.  

Based on information from regeneration surveys (Section 9.6), this is likely a very conservative estimate 

of regeneration.  

 Harvest Eligibility 8.8.4

Stand age is used as the main criterion for harvest eligibility on the managed landbase.  Minimum 

harvest ages vary by stratum as shown in Table 14. 

Table 14: Minimum harvest age. 

 
 

After harvest, the age of a stand is reset to zero only after the regeneration lag period is over.  The stand 

age then increases from this point onwards through time.   For example, a clearcut SW stand will 

become eligible for the second harvest between 90 + 10 year lag = 100 years and 90 + 50 year lag = 140 

years after the first harvest, depending upon the length of the regeneration lag assigned to that stand. 

In the spatial analysis height was also used to determine harvest eligibility during the first 10 years.  In 

an attempt to target larger stands early on, a minimum stand height of 12m was used. 

  

Stratum Minimum Harvest Age

Years

AW 70

MX_D 90

MX_C 90

PL 80

SB 120

SW 90
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 Structure Retention 8.8.5

After a wildfire, small patches of trees and even individual trees often remain alive within the fire 

perimeter.  Although small, these patches provide an ecological function after the fire and over time as 

the trees die and provide a future source of standing snags.  Structure retention is meant to mimic these 

small patches of trees which remain alive inside a disturbance and is thus defined as the trees left 

standing within a harvest area after harvesting operations are completed.  An example of structure 

retention is shown in Figure 23. 

The amount of desirable structure varies with the size of the harvest patches and the type of forest and 

is comprised of both merchantable and non-merchantable trees.  For this analysis, it was decided to 

apply a fixed 5% volume reduction for structure retention.   This is applied after the sustainable harvest 

level is calculated.   

ENR does not yet have specific guidelines for structure retention, however it is recognized that retaining 

appropriate structure retention within timber harvest areas can contribute to maintaining biodiversity 

and functional ecosystem integrity.   ENR will be incorporating structure retention objectives into the 

updated CTHSOP. 

 

Figure 23: Structure retention example. 

Source : LP Canada Ltd 

 Planning Horizon 8.8.6

Both the non-spatial and spatial models were run for a period of 200 years using 5-year periods i.e. 40 

periods.  The start date for the models was 2013. 
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 Caribou 8.8.7

While both the non-spatial and spatial timber supply models included an assessment of the impact of 

the planned harvesting and other existing disturbances on the caribou habitat in the THP area, no 

constraints were applied to the models in running the 200-year sustainability assessments.   

8.9 Spatial Harvest Sequence Modeling 

 Harvest Patches 8.9.1

To facilitate harvesting operations and to keep the need for access roads to a minimum, it is important 

to aggregate stands for harvest in each period as much as possible.  In Patchworks this was achieved by 

creating patch targets for stands harvested within 100 m of each other. 

 Compartment Control 8.9.2

Section 8.6 describes how the THP area landbase was divided up into 37 compartments within four 

broad operating areas.  Having the landbase delineated in this way allowed some control over where 

and when harvesting can take place, as follows: 

 Harvesting was restricted to the South operating area only during the first 10 years and the South 
and Northeast areas only in the following 15 years.  Due to limited accessibility, the Northwest area 
was excluded from harvest in the first 25 years.  All areas were available for the remaining 175 
years. 

 Within the South and Northeast areas, some compartments were unavailable during the first 25 
years.  Some compartments were omitted because they are currently considered secure caribou 
habitat. 

 The number of compartments that could be open for harvesting within a period was also limited in 
order to limit the spatial extent of the harvest.  This helps with stand aggregation as described 
above. 

8.10 Final Scenario Assumptions 

Over the last several years a number of scenarios were developed and reviewed that considered a 

variety of different assumptions related to yield curves, accessibility, regeneration expectations and 

available harvest areas.    Results were validated against the Woodstock model outputs and modeling 

assumptions were adjusted to create a best possible reflection of planned harvest activities.  Only the 

final scenario and results are presented in this report. 

Table 15 presents the assumptions used in the final modeling scenario.  It shows all strata were available 

for harvesting except the pure deciduous stratum.  Only five harvesting compartments were available to 

be sequenced in the first ten years.  These compartments correspond to the area identified by Digaa 

Enterprises Ltd. as the priority area for planning timber harvest.  In the subsequent years (years 11-25) 

all areas were open for harvesting except compartments 36 in the south and 11 in the northeast.   
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A maximum of five compartments were allowed to be accessed during any five year period.  This forces 

the model to concentrate harvesting in a more focused area in each period and reduces the distribution 

of cutblocks and amount of new roads that are required.  

Table 15: Assumptions used in final modeling scenario. 

Assumption Scenario P2001 

Strata available for harvest
1
 PL, SW, SB, MX_C, MX_D 

Compartments available for harvest   

     Years 1-10 30, 31, 33, 34, 35 

     Years 11-25 
All except 36 in the south and all except 

11 in the Northeast 

     Years 26 + All 

Maximum number of compartments open:   

     Years 1-10 2 

     Years 11-25 3 

     Years 26 + 5 

Harvest Patch targets:   

     <20 ha Max 2% 

     >100 ha Max 70% 

Deciduous % target 20-25% 

Minimum stand height for operability:   

     Years 1-10 12m 

     Years 11 + None 

1
 No pure deciduous (AW) stands harvested. 
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Figure 24: Draft 10 Year Harvest Sequence. 

8.11 Results 

 Harvest Volumes 8.11.1

Table 16 summarizes the average annual harvest levels for scenario P2001 for the THP area.  Over the 

200 year period the conifer landbase can sustain an annual harvest level of approximately 83,500m3 of 

primary conifer.  Harvesting on the conifer landbase will produce an annual average of approximately 

16,500m3 of secondary deciduous.  The timing of the secondary deciduous volume is, however highly 

variable as it was not even flowed over the planning horizon.  Harvesting only the deciduous leading 

mixedwood stratum (MX_D) on the deciduous landbase will yield an annual average of approximately 

12,500m3 of primary deciduous and 1,100m3 of secondary conifer.  The deciduous landbase harvest 

levels do not reflect what the THP area could potentially sustain as pure deciduous stands are not 

harvested in the spatial Patchworks model. 
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Table 16: Average annual harvest volume by period. 

 

 

The addition of the spatial constraints to the Patchworks model caused the harvest levels to drop 

slightly compared to the non-spatial Woodstock scenario.  For scenario P2001 the primary conifer 

harvest drops by approximately 3%. 

Trends in the volume harvested over the 200 year period are shown in Figure 25: Average annual 

volumes harvested - scenario P2001. 

While the primary conifer harvest is even-flowed, the primary deciduous was not as only the mixed 

deciduous stratum was available for harvest in the spatial analysis.  This was to enable the model to 

achieve a target of approximately 20 to 25% deciduous in each period.  Whereas the total conifer 

volume harvested is fairly constant over time, the total volume fluctuates due largely to the deciduous 

component.  On average, approximately 100,000 m3/yr is forecast to be harvested over the first 10 

years, however this increases to 114,000 m3/yr over the entire 200 year period (Table 16).  The lower 

initial harvest is due to the fact that very little deciduous timber exists in the compartments made 

available during the first 10 years.  The deciduous component makes up only 17% of the total for the 

first 10 years but increases to 26% over the entire 200 year period. 

 

Average Annual Volumes Harvested Average Annual Total Volumes  

  

Figure 25: Average annual volumes harvested - scenario P2001. 

  

Species Group 1 - 10 11 - 25 26 - 200 1 - 200

m3/yr m3/yr m3/yr m3/yr

Conifer Primary 83,199 83,753 83,738 83,713

Secondary 275 2,153 1,124 1,159

Total 83,474 85,907 84,862 84,871

Deciduous Primary 1,180 13,545 12,978 12,431

Secondary 15,501 21,375 16,473 16,792

Total 16,681 34,920 29,451 29,223

Total 100,155 120,827 114,313 114,094
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 Area Harvested 8.11.2

On average 1,075 ha of coniferous strata and 14 ha of mixed deciduous strata (MX_D) are harvested 

annually over the first 10 years, while the average over the entire 200 year period is 1,022 ha coniferous 

and 139 ha deciduous.    Trends in the area harvested by stratum are shown in Figure 26: Area harvested 

by stratum - scenario P2001. 

While the pine and white spruce strata make up the bulk of the harvest area most of the time, a large 

area of black spruce is scheduled for harvest between years 20 and 40.  As stated above, the low 

deciduous component during the first 10 years is due to the absence of deciduous leading stands in the 

compartments targeted, resulting in very little deciduous mixedwood being harvested over this period.   

 

 

Figure 26: Area harvested by stratum - scenario P2001. 

 Growing Stock 8.11.3

Trends in the growing stock levels over the planning horizon are shown in Figure 27: Primary conifer and 

deciduous growing stock levels over time. 

The trends in conifer growing stock are similar to those projected for the non-spatial analysis.  With pure 

deciduous (AW) stands not being harvested in the spatial analysis, however, the deciduous growing 

stock increases initially but then starts to decline as the stands age.  A review of the aspen yield curve 

shows that the deciduous yield peaks at around 80 years of age and then declines to almost zero by 

around 180 years. 
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Figure 27: Primary conifer and deciduous growing stock levels over time. 

 Seral Stage 8.11.4

Changes in seral stage on the gross and managed landbases over time are presented in Figure 28: Seral 

stages on the gross and managed landbases. 

Compared to the non-spatial results, the area comprising the old seral stage is considerably greater for 

this spatial scenario.  This is again due to the fact that pure deciduous stands are not harvested and are 

allowed to age, with very little senescence and regeneration occurring due to the long lifespan modeled 

and no fire impacts incorporated into the model.  

Gross (Forested) Landbase Managed Landbase 

  

Figure 28: Seral stages on the gross and managed landbases. 
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 Harvest Location 8.11.5

For scenario P2001, harvesting was limited to compartments 30, 31, 33, 34 and 35 in the South 

operating area for the first 10 years and to the South and Northeast operating areas for years 11 to 25.  

Due to accessibility issues, the Northwest area only became available from year 26.  This is reflected in 

Figure 30:  Average annual volume harvested by operating area (200 years) and by compartment (1st 10 

years). 

Figure 30:  Average annual volume harvested by operating area (200 years) and by compartment (1st 10 

years). 

In addition to these area restrictions, compartment control was applied to limit the number of 

compartments open during any five year period in order to facilitate the aggregation of stands.  During 

the first 10 years, only two compartments were allowed to be open in each 5 year period.  The SHS map 

in Error! Reference source not found. shows the location of the compartments selected in each period 

i.e. 33 and 35 during the first 5 years and 30 and 34 during the second 5 year period.  The total volume 

harvested from each of these four compartments is shown in Figure 30:  Average annual volume 

harvested by operating area (200 years) and by compartment (1st 10 years). 

 

Annual Volume Harvested by Operating Area Annual Volume Harvested by Compartment (10 years) 

  

Figure 30:  Average annual volume harvested by operating area (200 years) and by compartment (1st 
10 years). 

 Roads  8.11.6

With highways 1 and 3 being the only existing roads traversing the THP area, all other roads, including 

the Axe Camp road, have to be constructed in order to access the timber.  On average, it is estimated 

that 47 km/yr of roads will need to be constructed during the first 10 years.  This falls slightly to 42 

km/yr for the following 15 year period.   

Figure 31 shows the trend in road building required over the 200 year term.  The peak in year 30 

corresponds to the opening up of the northwest operating area which requires a considerable amount 

of roads to be built to access the area.  As Patchworks does not reclaim roads, the extent of the road 
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building required trends downward over time.  Once a road is build it can be reused in later periods 

without incurring additional construction costs. 

 

 

Figure 31: Average Annual Length of Roads Built - Scenario P2001 
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8.12 Annual Sustainable Harvest Level 

Current studies show that a harvest level of 115,000 m3/year can be sustained in the THP area, of which 

up to 85,000 m3/year is available for conifer harvest and 30,000 m3/year is available for deciduous 

harvest.   These numbers are based on utilizing wood down to a 13 cm stump and 7cm top and are 

subject to the variety of assumptions built into the timber supply model.   

The Forest Management Supervisor has the discretion to set the Annual Sustainable Harvest Level 

(ASHL).  As of March 6, 2015, the ASHL has been set at 102,680 m3/year, comprised of 76,400 m3/year of 

coniferous wood and 26,280 m3/year of deciduous wood volume.  ENR intends to do more work to 

verify and confirm forest growth and volumes and will adjust the ASHL as volumes are further proven. 

Under the Forest Management Agreement, Digaa Enterprises is has an Annual Timber Allocation (ATA) 

of 85% of the AHSL.  Digaa Enterprises ATA is set at 64,900 m3/year of conifer wood and 22,300 m3 of 

deciduous wood, for a total volume allocation of 87,200 m3/year. 

The remaining un-allocated portion of the ASHL can be applied for by Digaa Enterprises or by other land 

users within the area for commercial or domestic purposes. 
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9 Environmental Impacts and Cumulative Effects 

9.1 Total Projected Harvest Impact 

Table 17 displays the results from a 200-year sustainable harvest level projection.  It shows 

approximately 1,089 ha being harvested each year for the first 10 years, and 1,280 ha per year for the 

following 15 years.  This equates to approximately 30,090 ha harvested after 25 years.   This is based on 

an assumption that the entire sustainable harvest level is harvested every year for 25 years.  The 25 year 

harvest area represents about 4% of the total THP area and 5% of the total forested area in the THP 

area.  Up to 1,100 km of roads may be anticipated to create access into forest stands.   

Many of the roads will be temporary routes into stands that will not be re-entered.  In-block roads are 

considered part of the harvest area and reclaimed as such.  Some roads will become primary access 

routes for several years and may become semi-permanent access if community members continue to 

use the roads.  Assuming roads may be 10 m wide, this equates to approximately 1100 ha of additional 

area that could be cleared for cleared for road use over 25 years, including the in-block roads. 

Table 17: Base case 200-year harvest results. 

  Years 

  1-10 11-25 26-200 1-200 

Area Harvested (Ha/yr)     

Conifer Landbase 1,075 1,132 1,010 1,022 

Deciduous Landbase 14 148 146 139 

Total  1,089 1,280 1,156 1,162 

Volume Harvested (m3/yr)     

Conifer Primary 83,199 83,753 83,738 83,713 

 Secondary 275 2,153 1,124 1,159 

 Total 83,474 85,907 84,862 84,871 

Deciduous Primary 1,180 13,545 12,978 12,431 

 Secondary 15,501 21,375 16,473 16,792 

 Total 16,681 34,920 29,451 29,223 

Mill Indicators     

Volume Delivered (m3/yr) 100,155 120,827 114,313 114,094 

% Deciduous 17% 29% 26% 26% 

Roads built (km/yr) 47 42 23 26 
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The 25 Year Harvest Sequence shown in Figure 32 is based on the full 115,000 m3 ASHL being harvested 

each year.  Years 1-10 are shown in brown and years 11-25 are shown in blue.  Note that the harvest 

sequences presented are not final, but indicate of what 25 years of harvesting could look like.  

 

Figure 32: 25 Year Harvest Sequence 

 Harvest Roads 9.1.1

Primary access corridors in the THP area are Highway 1 and Highway 3.  The Axe Camp Road provides 

access through the area identified for the first ten years of harvesting.  There are few other permanent 

or secondary roads within the THP area.  New road development will be necessary to access harvesting 

areas within the THP area. 

Some strategies have been identified to mitigate the effects of road construction, maintenance and use 

within the THP area. 

 Where possible and appropriate, use existing roads, right-of-ways and trails to provide access 

into harvesting areas. 
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 Encourage integrated development of new roads with other resource users where possible to 

reduce the amount of new access that needs to be created. 

 Plan to avoid areas of ecological and cultural significance, which may include areas set aside for 

wildlife values. 

 New road development will be consistent with identified best practices for engineering and 

layout. 

 Development plans should include conditions for access management, including time frames for 

construction and periods of use, as well as a schedule and standards for decommissioning or 

rehabilitation. 

9.2 Boreal Caribou 

 Status  9.2.1

9.2.1.1 Status in Canada 

The Boreal population of woodland caribou (Rangifer tarandus caribou) are listed as threatened under 

the federal Species at Risk Act (SARA).  Many boreal caribou local populations across Canada are 

disconnected, in decline, and local extinctions have already occurred. The southern limit of distribution 

has progressively retracted northward since the early 1800s, corresponding closely to the northern front 

of timber harvesting in eastern Canada (Schaefer 2003; Thomas and Gray 2002; Vors et al. 2007).  In 

western Canada, fossil fuel exploration is also a significant human impact in boreal caribou range 

(Hervieux et al. 2013).   

Declines are strongly linked to excessive wolf predation resulting from habitat disturbance (Environment 

Canada 2011, 2012).  Numerous studies across Canada have suggested that food limitation does not 

appear to be a cause of low or declining populations in the presence of predators (Festa-Bianchet et al. 

2014).  Disturbance is natural (fire) and human caused (e.g. timber harvest and linear features like roads, 

seismic lines and pipelines).  Habitat disturbance can exacerbate predation by creating habitats with 

early successional forage which increases moose and wolf numbers, or linear corridors for predators and 

hunters to travel further or more easily into boreal caribou habitat. 

Successful maintenance of boreal caribou populations requires managing the cumulative effects of 

human and natural disturbance in and around boreal caribou range.  

9.2.1.2 National Recovery Strategy for Boreal Caribou 

The national Recovery Strategy for Woodland Caribou, Boreal population, in Canada (the Strategy) was 

released by Environment Canada (EC) in October 2012.  Based on the population and distribution 

objectives identified in the Strategy, each jurisdiction is expected to maintain or achieve self-sustaining 

status for its population(s) and throughout each population’s current distribution.   
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The Strategy also identifies critical habitat which is broadly defined in SARA as the “habitat that is 

necessary for the survival or recovery of a listed wildlife species.”  Specific to boreal caribou, critical 

habitat is: 

 The area within the boundary of each boreal caribou range that provides an overall ecological 

condition that will allow for an ongoing recruitment and retirement cycle of habitat, which 

maintains a perpetual state of a minimum of 65% of the area as undisturbed habitat; and  

 Biophysical attributes required by boreal caribou to carry out life processes. 

The NWT is considered to have one continuous population of boreal caribou, and thus one range (called 

the “NT1” range).  This range includes small areas that overlap with north-eastern BC and the Yukon.  

When the draft Recovery Strategy was released in 2011, the NT1 range had 69% undisturbed habitat.  

The majority of disturbance in the range is due to fire (23% fire disturbance, 8% anthropogenic 

disturbance, 31% total disturbance).  As of fall 2014, the amount of undisturbed habitat has fallen to 

67%, largely due to new fires.  Disturbed habitat is defined as human disturbance features visible on 

1:50,000 scale Landsat imagery plus a 500 m buffer, and areas within the perimeters of forest fires 40 

years and younger (no buffer). 

9.2.1.3 Boreal Caribou Range Plan 

ENR is leading the development of a range plan for boreal caribou in collaboration with co-management 

partners.  The range plan will ensure recovery obligations for the national recovery strategy are met or 

exceeded in the NWT.  It will identify areas of critical habitat and will provide a strategy on how to 

maintain or achieve 65% undisturbed habitat at a regional scale over a 50-100 year time frame.  The 

priority areas for development of this range plan are in the southern NWT where the total amount of 

disturbed area is >35%.  The target date for completion of regional range plans for the Dehcho and 

South Slave is 2016. 

9.2.1.4 Status in the NWT 

The NWT Species at Risk Committee (SARC), established under the territorial Species at Risk (NWT) Act, 

assessed boreal caribou as a Threatened species in December 2012.  The Conference of Management 

Authorities agreed to add boreal caribou to the list of NWT List of Species at Risk and they were listed in 

February 2014.  The threatened status of the boreal caribou in the NWT largely reflects their small 

population size and vulnerability to habitat disturbances and predation risk (SARC 2012).  The estimated 

population size is approximately 6500 individuals.  Although population trends vary across the range, 

overall numbers and densities are low compared to migratory caribou, which is quite typical of boreal 

caribou populations.  Population declines have been documented in the southern NWT. The southern 

portion of the range also has the highest level of habitat disturbance. Future threats leading to habitat 

fragmentation are expected to increase leading to a continued decline in the amount of secure habitat 

and population size. 
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Threats to the NWT boreal caribou populations and their habitat identified in Action Plan for Boreal 

Woodland Caribou Conservation in the Northwest Territories, 2010 – 2015 (ENR 2010) include: 

 Direct loss of habitat through landscape change resulting from human activities,;  

 Landscape changes caused by wildfire, natural disturbances or climate change; 

 Avoidance or reduced use of specific areas of habitat as a result of disturbances caused by 

human activities; 

 Vehicle collisions; 

 Parasites and disease; 

 Predation, including changes in the numbers and densities of predators and alternate prey 

species and; 

 Hunting. 

As required under the Species at Risk (NWT) Act, an NWT Boreal Caribou Recovery Strategy has been 

drafted and was circulated for public comment on June 09, 2015.   The purpose of the recovery strategy 

is to provide an action-oriented planning tool that identifies how the conservation and recovery of 

boreal caribou can be accomplished in the Northwest Territories.  

ENR is engaged in a large number of projects to improve information and management to ensure long 

term viability of boreal caribou habitat and populations.  Projects are related to obtaining better 

information on caribou populations and habitat selection, developing better tracking systems for 

anthropogenic disturbances, and improving understanding of fire and natural landscape patterns and 

how caribou are using these areas.  ENR is also creating and improving planning tools to measure 

cumulative impacts and create more comprehensive guidelines for operators in the field. 

 Habitat Requirements 9.2.2

Boreal caribou and other ungulates such as moose and wood bison often share the landscape, but 

occupy different ecological niches.  Boreal caribou have the ability to exploit a nutrient-poor niche 

where other ungulates are unable (Thomas and Gray 2002).  If these habitats are large enough, boreal 

caribou are able to space themselves away from moose and other ungulates to lower the risk of 

predation (Rettie and Messier 2000; Environment Canada 2011).   

The federal recovery strategy describes boreal caribou habitat as “mature to old-growth coniferous 

forest (e.g. jack pine (Pinus banksiana), black spruce (Picea mariana)) with abundant lichens, or muskegs 

and peat lands intermixed with upland or hilly areas” (Environment Canada 2012).    

The winter diet of boreal caribou is comprised primarily of terrestrial and arboreal lichens.  These are 

high in digestible carbohydrates for energy value, but low in protein and minerals for growth and 

maintenance.  Lichen consumption and selection for older growth habitats is less important in the snow-

free season.  Females are more dispersed during the calving season, travelling to isolated relatively 

predator-free areas such as islands, lakeshores, peatlands and muskegs (Cumming 1992; Bergerud 

2007).  The wider range of habitats used during summer may also reflect that caribou are rebalancing 
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their protein deficit during the growing season when other forages such as sedges, grasses, forbs, 

deciduous leaves, and fungi are high in protein (Environment Canada 2008).   

Traditional knowledge from the Dehcho and South Slave regions describes boreal caribou distribution as 

being spread out across marsh and wetlands during spring calving, remaining in wetland areas during 

the summer, and then spreading out again through a range of habitat in the fall and early winter 

(Dehcho First Nations 2011; SARC 2012).  Calving areas are generally in wetlands and marshes, but 

burned areas that are difficult for predators to access are also used (Dehcho First Nations 2011).  

Boreal caribou gather into relatively larger groups (generally 5-8 individuals, but groups as large as 23 

have been observed during classification surveys) during late winter and tend to move into thicker black 

spruce and pine forests adjacent to muskeg and “willow prairie” areas that have ground lichens and 

sedge grasses (Dehcho First Nations 2011; SARC 2012).   The use of these stands likely reflects more 

favourable conditions for feeding and mobility, due to presence of arboreal lichens and softer snow 

conditions.  These areas are considered to be critical over-winter habitat in the Dehcho (SARC2012).   

Boreal caribou tend to avoid recently burned mixedwoods, cutblocks, roads, seismic lines and perennial 

streams where wolves and moose are more likely to occur (DeCesare 2012; Dunford 2003; Dyer et al. 

2002; Nagy 2011; Neufeld 2006). 

Boreal caribou generally select areas that have not been recently disturbed by fire, likely because fire 

can destroy lichen and result in young seral stands that are attractive to moose (Schaefer and Pruitt 

1991; Dalerum et al. 2007; Environment Canada 2011). However, boreal caribou may use or even select 

recent burns in certain seasons to access other high quality forage sources (herbaceous vegetation and 

shrubs), to avoid predators, for insect relief, or to rut (Nagy et al. 2005, 2006; Environment Canada 

2011, 2012). 

In the NWT, boreal caribou tend to avoid areas that are <400 m from seismic lines and other linear 

features, especially during the calving and post-calving period (Nagy 2011; Species at Risk Committee 

2012).  This leads to functional habitat loss for boreal caribou beyond the direct footprint of linear 

features. 

The growth rate of local boreal caribou populations appears to be related to the availability of large 

secure unburned patches of habitat.  Large secure unburned habitat patches are considered those that 

are >500 km2 in size, have not burned in the last 40 years, and are >400 m from linear features.  Boreal 

caribou with access to more of these large patches exhibited higher population growth rates than those 

in areas with higher levels of habitat fragmentation (Nagy 2011). 

 Caribou Habitat and Commercial Forestry  9.2.3

Unlike the provinces that have a pulpwood industry targeting black spruce or aspen, the NWT industry, 

to date, has been based almost entirely on white spruce dimensional lumber.  Because distance to 

markets is a major factor determining forest merchantability, the commercial viability of logging 

throughout the NWT is lower than in southern Canada.  Stands of late successional forest are often 
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preferred by both woodland caribou and the forest industry, but merchantable white spruce usually 

develops on moist rich soils that produce little lichen.     

Age of forest is considered a main quality of habitat suitability for boreal caribou.  However, because 

lichens are intolerant of shade, boreal forests begin to lose their terrestrial lichen component after 

about 110 years (Ahti, 1977).  Canopy closure shifts the understory environment to conditions more 

favourable to shade-loving feather mosses.  Logging that opens closed forest canopies may be beneficial 

to caribou by restoring lichen cover (Boudreault et al. 2013).   

Direct negative effects of forestry on caribou habitat vary according the ecological setting.  Studies in 

many regions have shown that caribou avoid or under-utilize clearcuts (Chubbs et al. 1993; Hillis et al. 

1998; Rettie and Messier 2000; Smith et al. 2000; Courtois et al. 2004; Beguin et al. 2013; Fortin et al. 

2013), or they may show no avoidance of harvested areas during the initial stages of logging activity, 

followed by many years of significant avoidance (Smith et al. 2000, Hins et al. 2009, Dussault et al. 

2012).  Decreased use of cut blocks as moose habitat quality improves may be a wolf avoidance strategy 

(Rettie and Messier 2000).  Boreal caribou movements away from clearcuts in summer may be in 

response to ongoing operations, although some individuals seemed to habituate to the harvest activity 

(Chubbs et al. 1993).   

In many areas, boreal caribou select lowland black spruce peatlands which contain raised xeric 

substrates suitable for terrestrial lichens (Bradshaw et al. 1995), but merchantable timber is more 

associated with upland sites that are likely to become prime moose habitat after harvest.   

In some winter ranges, boreal caribou make more use of merchantable stands if snow is deep.  Forest 

stands with high crown closure are often selected because these stands offer advantages such as 

predator avoidance, snow interception, access to aboreal lichens, or softer snow conditions that 

facilitate movement and access to terrestrial lichens, even if lichen abundance is lower than in more 

open stand types (Schaefer and Pruitt 1991; Bradshaw et al. 1995; Culling et al. 2005; Dehcho First 

Nations 2011; Proulx 2013).   

Boreal caribou are probably less likely to use upland white spruce and mixedwood stands than upland 

black spruce and pine stands, due to the lower abundance of terrestrial and arboreal lichens in these 

stand types (Schaefer and Pruitt, 1991; Saher, 2005).  Logging in white spruce and mixedwood stands 

may therefore be less likely to overlap with late winter habitat used by boreal caribou, but there is 

potential for late-winter disturbance of boreal caribou using black spruce and pine dominated stands in 

areas of timber harvesting.  

Potential impacts to boreal caribou from timber harvesting operations include: 

 Temporary habitat loss both within the direct footprint of cutblocks and roads as well as 

functional habitat loss adjacent to these areas. 

 Sensory disturbance from timber harvest operations and traffic on access roads. 

 Increased access to caribou habitat for predators and humans, leading to higher caribou 

mortality. 
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 Creation of favourable habitat conditions for alternate prey such as moose and bison, which 

may in turn lead to increases in predator numbers and predation on caribou. 

 Collisions with vehicles on access roads. 

9.2.3.1 Roads 

Boreal caribou may be affected by roads in many ways including direct habitat loss, avoidance, collisions 

with vehicles and changes in predator behaviour.  Caribou have been observed to avoid logging roads by 

distances varying between 0.25 - 5 km (Cumming and and Hyer 1998, Oberg 2001, Schindler et al. 2007, 

LeBlond et al. 2011, Polfus et al. 2011, Fortin et al. 2013). In Alberta, considerable research and 

modeling have been carried out to study the impacts of linear corridors, mainly associated with oil and 

gas industrial activities, but have some relevance to forestry roads.  Roads may result in greater 

penetration of wolves into boreal caribou habitat as easy travel routes if there is limited human activity 

(James 1999).  The degree to which boreal caribou avoid roads increases and the rate at which they 

cross decreases as traffic levels increase (Dyer et al. 2002; Leblond et al 2013).      

Chronic or severe disturbance, such as log hauling through prime winter range, could displace caribou 

into poor habitat or closer proximity to moose and wolves.  This is more likely to occur in areas where 

good quality habitat is restricted.  Moose preference for deciduous shrubs found in early seral stages 

produced by logging and associated access roads provides wolves with prey concentration and travel 

corridors simultaneously.   

Roads may also have negative effects on wolves, such as human caused mortality, and human traffic on 

roads may be sufficient to cause wolves to avoid them (Hebblewhite and Merrill 2008; Latham et al. 

2011). 

Roads can also increase human access into boreal caribou habitat for other types of land use activity, 

including trapping and hunting.  

9.2.3.2 Harvest Pattern 

Of key importance to predator-prey relationships is the spatial arrangement of habitat types and timber 

harvesting at the landscape level.  Although peatland complexes that boreal caribou select may lack 

valued timber resources, harvesting in upland sites close to these wetland features may increase 

predation on boreal caribou.  Regenerating browse immediately after logging may cause elevated 

moose densities in cutovers (Fisher and Wilkinson 2005), and some “spill over” of moose into peatland 

habitats.  The response by wolves would result in more frequent encounters with boreal caribou.        

A mosaic of small cutovers carried out over a long period of time potentially produce the edge and 

young growth to sustain high moose and wolf populations.  In west-central Alberta, two and three pass 

logging systems, producing a checkerboard pattern of cuts and reserve blocks, were designed in the 

mid-1980s for the purpose of maintaining adequate boreal caribou habitat.  Instead, they resulted in 

undesirable effects for boreal caribou.  In addition to loss of habitat that concentrated boreal caribou in 

remaining areas, the distribution and abundance of moose, elk, white-tailed and mule deer increased 



Twenty Five Year Strategic Plan 

81 
August 5, 2015 

uniformly across the landscape.  This expanded alternate prey base for wolves may have caused a 

corresponding increase in predation on boreal caribou (Hervieux et al., 1996).    

Boreal caribou have adapted to a forest landscape shaped by large fires.  In order to more closely mimic 

a typical fire event, a large irregular cut, or a series of contiguous small cuts are recommended in many 

jurisdictions for the purpose of eventually producing the extensive even-aged mature forest beneficial 

for caribou (Courtois et al. 2004, Brown et al. 2007, AESRD 2012, OMNR 2014).  Maintaining a continual 

supply of large patches of undisturbed habitat within timber harvest planning areas may help to ensure 

persistence of boreal caribou at a regional scale.   Research from Quebec suggests that residual forest 

patches need to be at least 270 km2 in size to attain a 75% probability of use by caribou (Lesmerises et 

al. 2013).  In the NWT boreal caribou tend to exhibit stable or positive population growth when they 

have access to undisturbed habitat patches that are >500 km2 in size (Nagy 2011). 

Harvest pattern was considered in both the modeling and in the resulting harvest plan proposed by 

Digaa.  Stands are relatively aggregated to reduce fragmentation, maintain larger areas as undisturbed, 

and to require fewer roads.  Digaa used existing seismic lines and trails as much as possible in the design 

of their planned roads. 

9.2.3.3 Lichen Retention 

In a study of the effects of timber harvesting on lichen abundance in west-central Alberta, it was 

observed that lichen and other plant abundance was affected more in areas of summer logging than 

winter logging (Kranrod, 1996).   

Timber harvest in the NWT is primarily carried out in winter which generally results in less destruction of 

lichen and invasion of vascular plants than summer operations. 

9.3 Regional-scale assessment of undisturbed habitat supply for boreal 

caribou  

To evaluate the potential impact of timber harvesting on the amount and spatial distribution of 

undisturbed habitat for boreal caribou over the next 10 and 25 years, a regional-scale analysis was 

carried out using the most recent shapefiles of planned access roads and cutblocks provided by the two 

FMA holders for the first 10 years of harvesting.  A 500 m buffer was applied to the new access roads 

and cutblocks to be consistent with the definition of disturbed habitat used in the federal recovery 

strategy for boreal caribou.  Non-spatial projections of harvesting disturbance during the subsequent 15 

year period (Years 11-25) were based on the average annual area disturbed during the first 10 year 

period.   Habitat disturbance projections from timber harvesting and access roads were compared to the 

area that will be transitioning back to undisturbed habitat during the same period.  Throughout these 

analyses it was assumed that fires turning 41 years old have transitioned back to undisturbed habitat for 

boreal caribou.  This is consistent with the definition of undisturbed habitat used in the federal recovery 

strategy.   Non-spatial estimates of future fire disturbance in the region were developed using the 

average, median and 90th percentile of the annual area burned during the previous 40 years (1974-
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2014).  Changes to the patch size distribution of undisturbed habitat were assessed for the first 10 year 

period using the shapefiles provided by the FMA holders. Given that projections for years 11-25 were 

non-spatial, the assessment of changes to undisturbed patch size distribution could not be evaluated.  

Projected changes in the amount and patch size distribution of undisturbed habitat are discussed in the 

context of critical habitat requirements for boreal caribou outlined in the federal recovery strategy and 

regional caribou research and monitoring in the southern NWT.  The analysis aimed to answer the 

following questions: 

 What is the current condition of the NT1 boreal caribou range, and the South Slave portion of 

the range (as of fall 2014)? 

 How much new disturbance will proposed access roads and cutblocks create during the first 10 

years?  After the first 25 years? 

 What might the landscape look like in 10 and 25 years with the addition of new access roads and 

cutblocks, old fires that will become  undisturbed habitat, and estimates of new fire disturbance 

during that period?   

 What does the landscape look like now versus in 10 years in terms of patch size distribution? 

 What are the implications of proposed timber harvesting for meeting the requirements of the 

recovery strategy (65% undisturbed habitat at the range scale) and regional range planning 

objective?   

 Current boreal caribou range condition in the NWT and South Slave region 9.3.1

The federal recovery strategy for boreal caribou requires that jurisdictions try to maintain or achieve 

65% undisturbed habitat within boreal caribou population ranges.  As of fall 2014 there was 67% 

undisturbed habitat available in the NT1 range, but there is substantial variation in the amount and type 

of disturbance among the different regions.  At present, most of the undisturbed habitat for boreal 

caribou is found in the northern part of the range.   The Dehcho, South Slave and North Slave 

(Wek’eezhi) regions all currently have >35% disturbance, whereas the northern regions, all have <35% 

disturbance (Table 21; Figure 32).    

The GNWT’s current suggested approach to range planning for boreal caribou is to develop separate 

range plans for each land claim or administrative region that overlaps with the NT1 range.  These 

regional plans would then be combined into an overall plan that demonstrates how 65% undisturbed 

habitat will be at the scale of the entire NT1 range.  The rationale behind this approach is that decisions 

regarding land use are generally made at the regional level and there is a need to prioritize development 

of plans in areas with higher levels of habitat disturbance first.  The suggested long-term (50-100 yr) goal 

of each regional plan will be to either achieve or maintain 65% undisturbed habitat such that the 

responsibility for meeting the recovery strategy targets and the likelihood of maintaining a self-

sustaining boreal caribou population is balanced across the regions.    Long-term regional targets may be 

adjusted once better information on regional fire regimes and natural range of variability in the amount 

of fires ≤40 yrs old becomes available. 

 



Twenty Five Year Strategic Plan 

83 
August 5, 2015 

Table 21.  NT1 boreal caribou range condition broken down by NWT administrative and land claim 
regions as of fall 2014. 

Land Claim 
and ENR 
Administrative 
Regions 

Total area 
(ha) in  
boreal 
caribou 
range 

Disturbed Habitat Undisturbed Habitat 

65% of 
regional 
portion of 
range 

Anthropogenic 
(includes 500 m 
buffer) (%) 

Fires  
≤ 40 yrs 
old (%)  Total (%) (%) Area (ha) 

 
Area (ha)  

Inuvialuit 
3,457,110 0.2 1.5 1.7 98.3 3,399,325 2,247,122 

Gwichin 
3,845,994 8.0 25.8 32.0 68.0 2,615,387 2,499,896 

Sahtu 
14,908,408 5.0 18.9 22.5 77.5 11,560,061 9,690,465 

Dehcho 
9,994,285 17.2 29.1 43.5 56.5 5,642,274 6,496,285 

South Slave 
5,716,015 10.1 46.4 54.2 45.8 2,615,688 3,714,875 

North Slave 
5,331,464 0.6 45.3 45.6 54.4 2,901,614 3,465,452 

NWT Total 
43,252,453 7.8 27.0 33.2 66.8 28,734,349 28,114,094 

NT1 Total  
(Includes 

Yukon portion 
of the range)  

44,166,546 7.8 26.9 33.0 67.0 29,573,492 28,708,255 

Note – all area calculations based on shapefiles using Canada Albers Equal Area Conic projection.  The human 

disturbance footprint is based on Environment Canada data interpreted from 2009-2010 Landsat imagery.  The fire 

disturbance footprint is based on the GNWT’s fire history data updated to 2014. The total disturbance footprint is 

the combination of fire and buffered human disturbance footprint with overlaps removed. 
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Figure 33: Current footprint of buffered anthropogenic disturbance (current to 2010) and fires ≤ 40 
years old (current to fall 2014) in the NT1 boreal caribou range. 
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 Projected 10-year changes in boreal caribou range condition in the South Slave 9.3.2

region 

The South Slave region was chosen as the study area for the assessment of impacts on caribou range 

condition and habitat supply as the spatial extent is consistent with the regional approach proposed for 

development of boreal caribou range plans in the NWT, and it is a large enough area (57,160 km2) 

relative to the size of annual caribou home ranges (~700-6000 km2; Kelly and Cox 2010) to evaluate 

potential implications at a local population scale.   The limitation to this approach is that the study area 

does not necessarily reflect natural landscape boundaries which may influence boreal caribou 

distribution or which may drive regional patterns of natural fire disturbance. 

9.3.2.1 Current condition 

As of fall 2014 the South Slave portion of the boreal caribou range had 54% disturbed/46% undisturbed  

habitat (Figure 33).   When clipped to the boreal caribou range, the timber harvest planning areas for 

the two FMA’s cover 1,104,745 ha, or roughly 19%, of the South Slave portion of the range.  Roughly one 

quarter (636,207 ha) of currently available undisturbed habitat in the South Slave region is found within 

the two THP areas.  



Twenty Five Year Strategic Plan 

86 
August 5, 2015 

 

Figure 34: Current footprint of buffered anthropogenic disturbance (current to 2010) and fires ≤ 40 
years old (current to fall 2014) in the South Slave administrative region portion of the NT1 boreal 
caribou range. 

 

9.3.2.2 Fires transitioning back to undisturbed habitat 

Figure 34 shows the cumulative area of fires that will become >40 yrs old each year for the next 25 

years, after accounting for overlap with newer fires (≤40 yrs old) and existing buffered anthropogenic 

disturbance within the perimeter of these older fires.  This represents the potential gains in undisturbed 

habitat over the next 25 years as areas disturbed by fire regenerate.  The projections show there will be 

two large pulses of fires turning 41 years old in 2021-2022 and 2035-2036, with relatively small gains in 

undisturbed habitat in between these periods. During the next 10 years (as of fall 2024), there will be 

1,051,239 ha of fire disturbance that will transition back to undisturbed habitat. 
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Figure 35: Cumulative area of fires turning 41 years old that may become undisturbed habitat for 
boreal caribou in the next 25 years.   

 

Figure 35 shows what the landscape could like in 10 years (2024) with the fires that will turn 41 years old 

taken off the map.  Gains in undisturbed habitat from regeneration of human disturbance features are 

more difficult to predict given that the federal recovery strategy did not define an age or criteria for 

determining when such areas can be considered as recovered caribou habitat.  Furthermore the precise 

age and state of regeneration on many of the human disturbance features mapped by EC is unknown at 

this time.  Therefore, in this analysis, a conservative assumption was made that the current human 

disturbance footprint would remain the same on the landscape 10 years from now.   
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Figure 36: Disturbance footprint projection at year 2024 including existing fires that will still be ≤40 yrs 
old and assuming the current buffered human disturbance footprint remains the same.  This 
projection does not include new fires that might occur after 2014. 

9.3.2.3 10-year footprint of timber harvest blocks and access roads 

The proposed access roads and harvest blocks identified by the two FMA holders likely represent more 

than 10 years of harvest as they include contingency areas in the event that some areas were to burn; 

however, for the purpose of this assessment it is assumed that they represent 10 years of timber 

harvest.   

The direct footprint of proposed timber harvest blocks in the portion of the two THP areas that is within 

boreal caribou range for the first 10 years is 22,087 ha.  A total of 951 km of winter roads, including in-

block roads, may be required to access these blocks (Table 22).  After adding a 500 m buffer to the 

proposed access roads and timber harvest blocks, the total buffered footprint is 76,499 ha.    
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Table 22.  Summary of proposed roads, harvest blocks and total buffered footprint within the boreal 
caribou range for the first 10 years of the FMA.      

Timber Harvest 
Planning Area 

THP area within 
Boreal Caribou 
Range (ha) 

Total Length of 
Proposed Access 
Roads (km) 

Total Area of 
Proposed Harvest 
Blocks (ha) 

Buffered (500 
m) footprint of 
proposed 
Access and 
Harvest Blocks 
(ha) 

Fort Providence 744,328 689 14,622 52,970 

Fort Resolution 360,417 262 7,465 23,530 

Total 1,104,745 951 22,087 76,499 

 

9.3.2.4 Rate of new distubance vs. areas transitioning back to undisturbed habitat in the 

next  10 years 

If the total footprint from the first 10 years is averaged out over that period, the annual buffered 

disturbance footprint for access and harvest blocks in the two FMA’s would be 7,649.9 ha/yr.    

Assuming this annual average, the amount of new buffered disturbance from timber harvesting during 

the first 5 years (38,249.5 ha) will exceed the area of fires transitioning back to undisturbed habitat 

during that period (3,207 ha).  This means that the amount of undisturbed habitat available to caribou in 

the South Slave region will decrease in the short term.   During the subsequent 5-yr period (Yrs 5-10), 

the area of fires turning 41 years old (1,025,127 ha) will far exceed the amount of buffered disturbance 

from timber harvesting and access (38,249.5 ha), so in 10 years there may be an increase in the amount 

of undisturbed habitat in the region.  Figure 36 shows what the landscape would like in 2024 with older 

fires taken off the map, and buffered timber harvest blocks and access roads added in.  The combined 

footprint of fires, existing buffered human disturbance, and new buffered disturbance from timber 

harvest as of 2024 would be 2,099,757 ha (overlaps removed) which represents 36.7% distubance in the 

South Slave portion of the range, but this projection does not include new fires.   Figure 37 and 38 

provide a finer scale view of each THP area at year 2024.  
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Figure 37: Projected 10-yr disturbance footprint (Year 2024) including a 500 m buffered footprint 
around timber harvest blocks and access roads proposed by the two FMA holders in the next 10 years.  
This projection does not include new fires that might occur after 2014. 
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Figure 38: Projected 10-yr buffered disturbance footprint (Year 2024) of proposed timber harvest 
blocks and access roads within the Fort Providence Timber Harvest Planning area. This projection does 
not include new fires that might occur after 2014. 

 

 

 

 

 

 

 



Twenty Five Year Strategic Plan 

92 
August 5, 2015 

 

Figure 39: Projected 10-yr buffered disturbance footprint (Year 2024) of proposed timber harvest 
blocks and access roads within the Fort Resolution Timber Harvest Planning area. This projection does 
not include new fires that might occur after 2014. 

9.3.2.5 10-yr projections including future fire scenarios 

While it is relatively straightforward to project the area of fires coming back online as undisturbed 

habitat in the future, predicting where future fires might occur and the total area burned is more 

difficult.  Non-spatial projections of future fire disturbance can be made based on measures of the 

annual area burned in the past to explore different scenarios of potential future landscape condition 

(Table 23).  The annual area burned within the South Slave portion of the boreal caribou range based on 

fire history data from the last 40 years (1974-2014) is highly variable, including 8 years with no fires.  In 

years with fires, the annual area burned ranged from 17 ha to 885,507 ha.  The mean annual area 

burned is 74,923 ha, while the median area burned was only 3,284 ha.   In 36 out the last 40 years (90th 

percentile), annual area burned was ~50,000 ha or less.   Three scenarios of annual area burned were 

assessed to look at the how future fires might affect the condition of the South Slave portion of the 

boreal caribou range in 10 years’ time, when combined with the buffered footprint of proposed timber 

harvest and access, and existing fire and buffered human disturbance:  75,000 ha/yr (~mean), 50,000 
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ha/yr (~90th percentile) and 3,500 ha/yr (~median).  For simplicity, it was assumed that new fires would 

not overlap with old fires, the existing human disturbance footprint, or proposed timber harvest and 

access, which makes these projections conservative.   

Table 23.  Summary of the potential combined fire and human disturbance footprint after the first 10 
years of timber harvest under different future fire scenarios. 

Scenarios Projection 
Year 

Components used to calculate total 
disturbance  

Total 
Disturbance 
Footprint (ha) 

% Disturbance in 
South Slave portion 
of Boreal caribou 
range 

Current 
disturbance 
footprint  

2014  Existing fires ≤40 yrs old  

 Existing buffered human 
disturbance footprint  
 

3,100,327 54.2 

Proposed 10-yr 
timber harvest 
footprint /  
No new fires 

2024  Existing fires ≤40 yrs old  

 Existing buffered human 
disturbance footprint  

 Buffered timber harvest 
and access 

2,099,757 36.7 

Proposed 10-yr 
timber harvest 
footprint  
+ 
Annual area 
burned = 
75,000 ha 
(~Mean) 

2024  Existing fires ≤40 yrs old  

 Existing buffered human 
disturbance footprint  

 Buffered timber harvest 
and access  

 750,000 ha new fires 

2,849,757 
 

49.9 

Proposed 10-yr 
timber harvest 
footprint 
+ 
Annual area 
burned = 
50,000 ha 
(~90

th
 

percentile) 

2024  Existing fires ≤40 yrs old  

 Existing buffered human 
disturbance footprint  

 Buffered timber harvest 
and access  

 500,000 ha new fires 

2,599,757 
 

 

45.5 

Proposed 10-yr 
timber harvest 
footprint 
+ 
Annual area 
burned = 3,500 
ha (~Median) 

2024  Existing fires ≤40 yrs old  

 Existing buffered human 
disturbance footprint  

 Buffered timber harvest 
and access 

 35,000 ha new fires 

2,134,757 
 

37.3 

 

Realistically, there would be some overlap of new fires with areas that are presently disturbed by human 

activity, and areas that are harvested for timber may remove areas from the landscape that would be 

more likely to burn in the future.  The annual overlap of new fires on top of existing fires ≤ 40 yrs old is 

highly variable, but on average it is about 10,076 ha/yr based on the past 40 years of fire history data, so 
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it could be assumed that total disturbance is overestimated by ~100,000 ha in each of the 10-yr future 

fire scenarios.  These 3 projections are nonetheless useful for assessing the potential condition of the 

South Slave portion of the boreal caribou range after the first 10 years of timber harvesting.  The 

scenario analysis suggests that if the average annual area burned over the next 10 years is equivalent to 

the average from the previous 40 yrs, there will be a net decrease in the amount of total disturbance in 

South Slave portion of the range from 54.2% to 49.9%.  This assumes that there will not be any other 

development projects during that time, and that the current human disturbance footprint will remain 

unchanged (i.e. no recovery of current human disturbance during that time). 

9.3.2.6 10-yr assessment of undisturbed patch size distribution 

Research on boreal caribou conducted in the NWT suggested that boreal caribou inhabiting areas with 

50% or more of the landscape in patches of undisturbed habitat (areas >400 m from linear disturbance, 

and >40 yrs old; also described as “secure habitat”) exhibited stable or positive population growth 

(Nagy, 2011).   Boreal caribou are thought to require these large patches of older boreal forest habitat to 

employ anti-predator strategies to reduce predation risk (NWT SARC 2012).  Maintaining large (>500 

km2) patches of undisturbed habitat and connectivity among these patches is therefore proposed as an 

objective for range planning.   

The size of current undisturbed habitat patches in the South Slave portion of the range was calculated 

by removing water bodies visible at the 1:2 million scale (i.e. very large lakes and rivers) from the land 

base to provide an estimate that more accurately reflects the size of patches of undisturbed terrestrial 

habitat.  Note that some of the large undisturbed patches that overlap with neighboring land claim and 

administrative regions artificially changed size class when they were clipped to the South Slave 

administrative region (Figure 39).  One patch that was >500 km2 became <100 km2, and one patch that 

was in the 101-200 km2 size class became <100 km2.  Despite these changes due to clipping, in both 

cases >80% of undisturbed habitat is made up of a few patches that are >500 km2 in size (Table 24). 

Undisturbed patch size distribution was also projected at year 2024 by removing the combined 

disturbance footprint of fires ≤ 40 yrs old (fires from 1984 to 2014), existing buffered human 

disturbance, and buffered harvest blocks and access at year 2024 from the landbase, and recalculating 

the size of remaining undisturbed habitat patches. The total amount of undisturbed habitat and the 

proportion of the landscape in patches >200 km2 in size increases from 2014 (Table 24), but these 

projections do not include new fires that might occur between 2015-2024. The projection would thus 

represent a best case scenario. The number of small patches of undisturbed habitat (0-100 km2) also 

increases after the first 10 years of timber harvesting suggesting there could be a slight increase in 

fragmentation of undisturbed habitat.   
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Table 24.  Distribution of undisturbed habitat by patch size classes as of fall 2014 and projected patch 
size distribution after the first 10 years of timber harvesting. 

Undisturbed 
Habitat  

Patch Size 
Class (km2) 

Landscape as of 2014  Landscape as of 2024 

 
Number 
of 
Patches 

Total Area 
of Patches 
in Size Class 
(km2) 

Percent (%) of 
total area of 
undisturbed 
habitat 

 
 
Number 
of 
Patches 

Total Area of 
Patches in 
Size Class 
(km2) 

Percent (%) 
of total 
area of 
undisturbed 
habitat 

0-100 
1,730 1,770 7.41 

 
1,751 1,665 4.92 

101-200 
7 936 3.92 

 
3 368 1.09 

201-300 
2 459 1.92 

 
2 510 1.51 

301-400 
1 316 1.32 

 
2 717 2.12 

401-500 
1 491 2.05 

 
0 0 0.00 

500+ 
8 19,912 83.37 

 
9 30,557 90.36 

Total 
1,749 23,884 

 
 

1,767 33,818 
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Figure 40: Undisturbed habitat as of fall 2014 in the South Slave portion of the boreal caribou range 
classified by patch size. 
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Figure 41: Projected undisturbed habitat as of 2024 in the South Slave portion of the boreal caribou 
range classified by patch size.  This projection includes the buffered footprint of proposed timber 
harvest blocks and access roads in the two THP areas, but does not include new fires after 2014. 

 

 25 year projections of landscape disturbance 9.3.3

To develop 25 year projections of the potential human and fire disturbance footprint in the South Slave 

portion of the boreal caribou range, a combined footprint of fires ≤40 yrs old as of 2039 (i.e. fires from 

1999 onwards were left on the map), the existing buffered human disturbance footprint, and the 10 yr 

buffered timber harvest blocks and access roads was first created.  A non-spatial projection of the next 

15 yrs (i.e. Years 11-25) of buffered disturbance footprint from timber harvesting and access roads was 

then added to this footprint using the average annual area of buffered disturbance from the first 10 

years (i.e. 15 years x 7,649.9 ha/yr).   Three projections of future fires were then added using the mean, 

90th percentile and median annual area burned from the past 40 years (1974-2014).   The resulting 

disturbance projections are presented in Table 25. 
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Table 25.  Twenty-five (25) year projections of human and fire disturbance in the South Slave portion 
of the boreal caribou range, including proposed timber harvesting and access roads. 

Scenarios Projection 
Year 

Components used to calculate total 
disturbance  

Total 
Disturbance 
Footprint 
(ha) 

% Disturbance in 
South Slave 
portion of Boreal 
caribou range 

Current 
disturbance 
footprint 

2014  Existing fires ≤40 yrs old  

 Existing buffered human disturbance 
footprint  

3,100,327 54.2 

Proposed 10-yr 
timber harvest 
footprint /  
No new fires 

2024  
(10 yrs) 

 Fires ≤40 yrs old (≥1984)  

 Existing buffered anthropogenic footprint   

 10-yr buffered harvest blocks and access  2,099,757 36.7% 

25 yr harvest 
projection – no 
new fires 

2039  
(25 yrs) 

 Fires ≤40 yrs old (≥1999) 

 Existing buffered anthropogenic footprint  

 10-yr buffered harvest blocks and access  

 Yr 11-25 projected buffered harvest/access 
footprint = 15 yrs x 7,649.9 ha/yr 

1,796,060 31.4% 

25 yr harvest 
projection with 
new fires;  
 
Annual area 
burned = 
75,000 ha 
(~Mean) 

2039  
(25 yrs) 

 Fires ≤40 yrs old (≥1999)   

 Existing buffered anthropogenic footprint 

 10-yr buffered harvest blocks and access  

 Yr 11-25 projected buffered harvest/access 
footprint = 15 yrs x 7,649.9 ha/yr 

 New Fires Yrs 1-25 =  25 yrs x 75,000 ha/yr 

3,671,060 64.2% 

25 yr harvest 
projection with 
new fires;  
 
Annual area 
burned = 
50,000 ha (~90

th
 

percentile) 

2039  
(25 yrs) 

 Fires ≤40 yrs old (≥1999) 

 Existing buffered anthropogenic footprint 

 10-yr buffered harvest blocks and access 

 Yr 11-25 projected buffered harvest/access 
footprint: 15 yrs x 7,649.9 ha/yr 

 New fires Yrs 1-25 = 25 yrs x 50,000 ha/yr 

3,046,060 53.3% 

25 yr harvest 
projection with 
new fires;  
 
Annual area 
burned = 3,500 
ha (~Median) 

2039  
(25 yrs) 

 Fires ≤40 yrs old (≥1999) 

 Existing buffered anthropogenic footprint 

 10-yr buffered harvest blocks and access 

 Yr 11-25 projected buffered harvest/access 
footprint: 15 yrs x 7,649.9 ha/yr 

 New fires Yrs 1-25 = 25 yrs x 3,500 ha/yr 

1,883,560 33.0% 

 

This scenario analysis suggests that if the average annual area burned over the next 25 years is 

equivalent to that of the previous 40 yrs, there will be a net increase in the amount of disturbance in 

South Slave portion of the range from 54.2% to 64.2%.  In order to see an improvement in the condition 

of the range over that time period, fires would have to be managed to maintain an average annual area 

burned of <~50,000 ha.  These scenarios assumed that none of the buffered human disturbance 
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footprint present on the landscape in 2014 will be taken off the map during the next 25 years (i.e. none 

would become functional habitat for caribou).  This is a very conservative assumption given that many of 

the linear features present today are already several decades old.  If it was assumed that half of the 

current buffered disturbance footprint will become functional habitat in the next 25 years, there could 

be gain of ~275,000 ha of undisturbed habitat.  This might be a reasonable assumption, but further work 

is needed to assess the regeneration status of mapped disturbance features before they can be taken 

off the map.   Even if half of the current human disturbance footprint came back online as undisturbed 

habitat during the next 25 years, the level of disturbance in the South Slave portion of the range would 

still increase by 5.2%, to a total of 59.4% disturbed habitat. 

 Implications for range planning and meeting federal recovery strategy targets for 9.3.4

boreal caribou 

If attaining 65% undisturbed habitat in the South Slave portion of the boreal caribou range is agreed 

upon as a reasonable long-term target to achieve over 50-100 yrs, there would need to be a 0.19-0.38% 

annual reduction in the disturbance footprint within that time frame.  The 10-yr disturbance projection 

with a 75,000 ha/yr (mean annual area burned) future fire scenario suggested a net decrease in the 

disturbance footprint of 0.43% per year, but the 25-year projection under the same fire scenario 

suggested a 0.40% average annual increase in disturbance footprint over the longer term. The net 

increase in habitat disturbance over the 25-yr time frame can be explained by the two relatively long 

periods displayed in Figure 34 during which there will be very few fires transitioning back to undisturbed 

habitat.  

The 25 year projection under a 50,000 ha/yr future fire scenario (90th percentile) suggested relatively 

little change in the disturbance footprint at the end of 25 yrs compared to today (54.2% disturbance 

now vs. 53.3% disturbance in 25 years).   

If regional range planning for boreal caribou aims for continual improvement in the condition of the 

range towards meeting a long-term 65% undisturbed target, the above analysis suggests that a 

combination of increased fire management to reduce average annual area burned and ensuring that 

areas of the current human disturbance footprint can be returned to functional caribou habitat might be 

needed to offset the projected disturbance footprint of timber harvesting and winter access roads.     

The 10-yr projected changes in the patch size distribution of undisturbed habitat did not suggest there 

would be a change in the number of patches >500 km2 in the South Slave region; however, these 

projections could not account spatially for the location and size of new fires that would affect patch size 

distribution.   

Adjustments to the 10 yr harvest sequences that could further minimize the fragmentation of current 

large undisturbed habitat patches and help to ensure a supply of large patches of future habitat for 

caribou could help to maintain or improve the condition of the boreal caribou range in the South Slave 

region.  In the broader context, the two THP areas account for 2.5% of the area of the NT1 boreal 

caribou range.  Given that the amount of undisturbed habitat in the NT1 range is currently only 2% 

above the minimum of 65% undisturbed habitat that should be maintained according to the federal 
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recovery strategy, undisturbed habitat within the THP areas will make an important contribution to 

meeting targets at the scale of the whole range.   Carefully planned long-term spatial harvest sequencing 

can help to ensure that large patches of undisturbed habitat are maintained for caribou within the THP 

areas.    

In the short-term, ENR will work with the FMA holders to identify opportunities to adjust harvest 

sequences to achieve these goals.  Over the next five years ENR will develop timber harvest planning 

guidelines for boreal caribou that will outline targets for the amount and patch size distribution of 

undisturbed habitat to maintain within THP areas and recommended approaches to spatial harvest 

sequencing to achieve these goals over the long-term.  These guidelines will inform the development of 

the next 5-yr plan submitted by the FMA holders.   

 Research and Planning Priorities to Protect Boreal Caribou 9.3.5

The GNWT has committed to ensuring boreal caribou habitat protection is a priority in the NWT.  ENR is 

engaged in a large number of projects to improve information and management to ensure long term 

viability of boreal caribou habitat and populations.  Projects are related to obtaining better information 

on caribou populations and habitat selection, developing better tracking systems for anthropogenic 

disturbances, and improving understanding of fire and natural landscape patterns and how boreal 

caribou are using these areas.  ENR is also creating and improving planning tools to measure cumulative 

impacts and create more comprehensive guidelines for operators in the field. 

The following sections identify some projects and actions currently being implemented to improve 

understanding of boreal caribou habitat dynamics, improve disturbance mapping and ensure protection 

of boreal caribou in the southern NWT. 

9.3.5.1 Update Standard Operating Procedures 

ENR is working with the GNWT Department of Lands to update and improve best management practices 

for timber harvesting and land disturbance to minimize impacts to wildlife habitat and develop 

mitigation strategies to ensure disturbances recover adequately.  The CTHSOPs are being updated to 

include more specific requirements for boreal caribou and other wildlife including requirements for 

buffering wildlife features such as nests and dens, and requirements for retention and structure within 

blocks. 

During the first year of timber harvesting Digaa will be expected to use the existing CTHSOP, as well as 

the setback distances identified in the Northern Land Use Guidelines where wildlife is encountered.  A 

new version of the CTHSOP will be available by fall 2016. 

 Boreal Caribou Habitat Protection 9.3.5.1.1

Some specific management practices have been identified that can help reduce or mitigate direct and 

indirect threats that can negatively impact boreal caribou and their habitat.  Work is being done by ENR 

to incorporate these management practices into the CTHSOP. 
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ENR is working with Digaa Enterprises to ensure mitigation measures are being included in the 

operational harvest sequencing including: 

 Minimize the disturbance footprint and its overall contribution to cumulative disturbance and 

loss of habitat within the range.  This can be accomplished by maximizing the use of existing 

roads and trails where possible, and planning new road routes where they can be used to access 

multiple stands. 

 Minimize habitat changes and fragmentation to maintain the function and connectivity of sub-

range habitat features.  This can be done by concentrating activities in limited areas each year, 

and planning blocks in a way that the overall distribution of habitat within the THP area is 

considered. 

 Minimize the density of linear features to avoid increases in predator efficiency.  The cumulative 

network of harvest blocks and roads must be managed at a landscape scale to ensure areas are 

regenerating as new areas are opened for harvesting.  ENR will be working in conjunction with 

the proponent to develop five year harvest sequences and access plans that incorporate habitat 

objectives. 

 ENR will be tracking all disturbances for use in landscape level monitoring of disturbance. 

 Encourage development and use of winter (frozen ground) roads since this reduces negative 

impacts on wildlife, permits minimization of long-term infrastructure, facilitates faster 

regeneration of disturbed areas and protects existing lichen growth within harvest areas. 

 Mitigations for sensory disturbance 9.3.5.1.2

Two key boreal caribou concerns have been identified that may apply to timber harvesting and would be 

applicable to this proposed THP area:  

 Minimizing disturbance to boreal caribou cows during the mid to late winter when energy 
conservation is important and relocation is difficult due to snow conditions. 

 Protecting known calving habitat and minimizing disturbances in wetland, marsh, and burn 
areas during late April through early June. 
 

Timber harvesting will overlap with areas used by boreal caribou during late winter.  Two approaches 

could be used to minimize sensory disturbance from timber harvest operations that could result in 

increased energy demands during mid to late winter: 

 Surveying timber harvest blocks on foot in advance of timber harvest operations to identify the 

presence of boreal caribou tracks and cratering.  Changes to the sequencing of annual blocks to 

be harvested could be used to avoid harvesting those blocks where recent caribou sign is 

detected in mid to late winter.   

 Using collar locations from the South Slave and Dehcho boreal caribou monitoring programs to 

assess whether caribou may be in the vicinity of timber harvest blocks and access roads prior to 
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commencing operations and making adjustments to the sequencing of annual blocks and access 

road construction.  

ENR will be working with Digaa to develop a plan on how to address sensory disturbance concerns in 

winter.  Collar data can help to determine if boreal caribou are in the area, however ground surveys are 

still relevant to identify caribou in the area that are not collared.  

Timber harvest operations will be restricted to the winter season, which will avoid sensory disturbance 

to caribou during the calving season which is generally between April 30 and June 06 in the southern 

NWT (the peak calving period is May 7 – May 21) (SARC 2012).  Timber harvesting will avoid wetlands 

and marshes as these are not part of the net timber harvest landbase.  Although access roads may pass 

through these areas, construction and operation of these roads on frozen ground during the winter will 

limit habitat disturbance and avoid sensory disturbance during the calving season.    

9.3.5.2 Boreal Caribou Monitoring 

ENR maintains a boreal caribou population monitoring program in the South Slave and Dehcho regions 

(Figure 30).  The Dehcho program was initiated in 2004 and a total of 136 collars have been deployed on 

adult female caribou between 2004-2015 (Larter and Allaire 2015).   The eastern edge of the Dehcho 

boreal caribou study area overlaps with the THP Area.  Cumulative annual home ranges from 11 collared 

females from this program overlap with the THP area.  The South Slave program was initiated in 2003 in 

the Hay River Lowlands area (Kelly and Cox 2013).  Between 2003 and 2008, 60 female boreal caribou 

have been collared.  No new collars were deployed between 2009-2012, leading to fewer than 25 

collared cows in the study area between 2010-2012.  Twenty-seven new collars were deployed in 2012, 

with the objective of maintaining a minimum of 25 active collars as of April 1 each year thereafter.   In 

winter 2014, ENR deployed 2 new collars within the Fort Providence THP area, and 16 new collars on the 

outskirts of the THP area including areas within the Mackenzie Bison Sanctuary on the north side of the 

Mackenzie River.  Based on data from 2014-2015, 20 collared females had home ranges that overlapped 

with the Fort Providence THP area.  Five collars were also deployed in the Pine Point area in winter 2015 

which will help to provide information on caribou distribution, productivity and survival within the Fort 

Resolution THP area.    

Past and future collar data will provide vital information on caribou movements, habitat preferences 

and mortality.  It will also provide important baseline information to examine if there are changes to 

caribou distribution within the THP Area, and to monitor the response of caribou to changes in the 

footprint of timber harvesting over time. 

ENR is undertaking resource selection function analysis using collar data to refine and map our current 

understanding of which habitats are important to boreal caribou and how boreal caribou respond to 

different types of disturbance in the NWT. 

It is important to note that while collar data may be able to detect short-term caribou responses to 

timber harvesting in terms of habitat selection and distribution, population-level effects and the success 

of habitat management strategies to mitigate impacts to caribou may take longer to detect, as 
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numerical responses by both caribou, their predators and alternate prey such as moose to habitat 

changes may lag by several decades (Vors et al. 2007, Festa-Bianchet et al. 2011).   

In addition to the collaring programs, ENR has been conducting winter aerial surveys for the Bison 

Control Area program since 1987 which overlap with portions of the Fort Providence THP area (Grieg 

and Cox, 2012) (Figures 43 and 44).  All observations of animals and tracks seen during semi-

comprehensive and comprehensive surveys are recorded.  This provides additional information on 

occurrence and distribution of boreal caribou, moose, bison and wolves within the THP area that might 

be used to look at changes in relative abundance and distribution of these species in response to timber 

harvesting.   

 

 

Figure 41.  Dehcho boreal caribou monitoring program study area based upon the locations of 
satellite/GPS collared adult female caribou (from Larter and Allaire, 2015) 
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Figure 42: South Slave boreal caribou population monitoring study areas.   
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Figure 43: Bison Control Area survey control area - semi- comprehensive and survey area.  Copied 
from Greig and Cox (2012). 

 

Figure 43: Bison control area - comprehensive survey area.  Copied from Greig and Cox (2012).  Note 
that flight lines may differ slightly each year. 
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9.3.5.3 Landscape Metrics and Disturbance Mapping 

ENR is investigating options on how to develop a disturbance mapping tool for boreal caribou range in 

the NWT.  This tool will be pivotal for providing up-to-date assessments of boreal caribou range 

condition to inform environmental and cumulative effects assessments for proposed projects in boreal 

caribou range, and will assist managers with achieving regional habitat targets and NWT-wide targets.  It 

is expected that this tool can be used for the management of other wildlife and wildlife habitat in the 

NWT. 

ENR is also partnering with Foothills Research Institute on a project called LandWeb.  It is a simulation 

modeling project that spans the western half of boreal Canada, with the intention of defining the 

historical range of landscape conditions before human influence.  The project will provide information 

on the natural range of variation of historical disturbances, demonstrating the influence of wildfire in 

creating natural patterns on the landscape.     

Improved understanding of the natural disturbance regime and natural patterns in the NWT will 

improve our ability to predict fire and understand fire-based disturbance patterns and their impact to 

boreal caribou.  This information will be used to develop management plans that attempt to mimic 

natural patterns, and manage developments towards emulating disturbance regimes that can more 

closely align with habitat requirements of various wildlife species. 

ENR is doing more work over the next several years to try to incorporate fire projections spatially into 

cumulative effects projections. A fire simulation project has been initiated to estimate and project fire 

disturbance over time.  This can then be added to the projected anthropogenic disturbance shown in 

section 9.3.3 for a more thorough examination of cumulative impacts. 
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9.4 Mitigation Measures for Wildlife 

Timber harvesting will disproportionately affect mature mixedwood, pine and white spruce stands.  

Changes in the amount and distribution of these stand types may be a concern for forest birds and other 

wildlife species more strongly associated with older forest if they decline disproportionately.  Active 

planning of timber harvesting to maintain areas of minimal activity for periods will be important to 

ensure older forest remains on the landscape.   

Approximately 50% of mature, productive forest stands are currently in conservation zones or land 

withdrawals that are not part of the potentially harvestable landbase.  Nearly all of the major riparian 

areas associated with larger creeks and rivers are within these conservation zones and will not be 

impacted by any harvest activity.  Overall it is anticipated that less than 5% of mature, productive forest 

stands will be impacted within the THP area over the 25 year time frame of the FMA. 

 Conservation of Riparian Areas 9.4.1

Riparian areas are key habitat locations for moose and bears, birds, amphibians and semi-aquatic 

furbearers.  Riparian areas of all major rivers in the timber harvest planning area are protected by DLUP 

conservation zones which apply a 2.5 km buffer on either side of the river. 

The CTHSOP requires additional buffers ranging from 10 m to 100 m are placed on all waterbodies, 

rivers and streams corresponding to their size (ENR, 2005).  

 Structural Retention and Patch Cutting 9.4.2

Several studies (Cooke and Hannon, 2010; Serrouya and D’Eon, 2004)  have looked at the effect of 

structural retention within harvest b`locks and have found that even relatively low levels of individual 

tree and patch retention can have a positive effect on bark foraging and cavity nesting bird abundances 

as well as small mammal abundance. 

The main rationale for using variable retention focuses on ecological objectives to increase stand 

structural complexity relative to clearcuts and to better emulate natural disturbance patterns when 

harvesting (D’Eon, 2006).  Studies in Canada show that post-fire residual levels typically range from 1% 

to 13%  (Serrouya and D’Eon, 2004), however more recent work suggests that post-fire residuals can be 

much higher (Andison, 2013). The timber supply planning for this area took into account planned 

retention levels of about 5%.  This means that approximately 5% of volume can be left on site to 

diversify the stand structure of the area remaining after harvest and to retain stand attributes valuable 

to indicator species. 

The CTHSOP encourages irregular cutblock designs to emulate natural stand boundaries, retain 

advanced understory regeneration and maintain dominant, mature seed trees in and around the block. 
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 Minimization of Ground Disturbance 9.4.3

Caribou habitat is closely associated with availability of lichen.  Winter operations will reduce ground 

disturbance and scarification and promote retention of lichen ground cover compared with summer 

operations. 

Winter operations also reduce road compaction and rutting which enables faster natural regeneration of 

a site after harvesting.  Minimizing the amount of ground surface disturbance and maintaining surface 

topography will also have an effect of reducing permafrost thaw in areas of discontinuous permafrost 

(Williams et al., 2013). 

 Mitigation for Species at Risk 9.4.4

Restricting timber harvesting to the winter season avoids the possibility of disturbing migratory birds 

during their breeding and nesting season.  Many of the migratory birds listed in Section 5.4 are aquatic 

or primarily live in wetland areas.  Some birds, such as the Common Nighthawk and Olive-sided 

Flycatcher are known to frequent recently harvested areas.  Requirements to protect individual nests, 

dens or other residences that are encountered during operations are addressed through pre-harvest 

planning at an annual scale.  Timberworks will also be preparing a Wildlife and Wildlife Habitat 

Protection Plan (WWHPP) that describes additional mitigation measures for Species at Risk. 

9.4.4.1 Common Nighthawk 

Forestry operations in nesting habitat could impact common nighthawks by altering nesting habitat.  

Common nighthawks breed in a wide variety of open habitats including recently logged areas.  Changes 

in harvesting practices that reduce the number of open areas in forested regions are believed to be 

detrimental to this species. Timber harvesting in the Forest Management Area is not expected to have a 

negative impact on the availability of nesting habitat for common nighthawks.  

9.4.4.2 Olive-sided Flycatcher 

Olive-sided Flycatcher has been widely observed in open coniferous or mixed-coniferous forests, often 

located near water or wetlands, with the presence of tall snags or trees which are used as singing and 

feeding perches. Nests are placed most often on horizontal limbs of conifers 2-15 meters from the 

ground.  Open areas enable foraging for flying insects. Olive-sided flycatcher breeding pairs have 

relatively large territories, usually between 10-20 ha but sometimes as large as 45 ha. 

Olive-sided Flycatcher prefers post-burn areas that create open habitats for the species to forage. 

Harvested forests also create these open spaces and are regularly used by Olive-sided Flycatcher, 

however Robertson and Hutto (2007) found that nest success was lower in harvested areas compared to 

post-burn areas. 

Many studies have shown that numbers of Olive-sided Flycatcher respond positively to some types of 

forest harvesting, particularly when snags and residual trees remain for perching and nesting. However, 

selectively harvested forests could be functioning as ecological traps for Olive-sided Flycatchers, where 
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the habitat superficially appears to be optimal, thus attracting the birds, but does not offer the lower 

nest predator abundance that a post-burn habitat would offer (Environment Canada 2015).  Low-impact 

timber harvest practices that mimic natural disturbances such as retaining snags and live trees at varying 

heights could be beneficial to Olive-sided Flycatchers.  .  Structural retention of about 5% timber volume 

is planned in the Forest Management Agreement area. This practice should reduce potential negative 

impacts on Olive-sided Flycatcher habitat. 

Other forest management practices that can adversely affect Olive-sided Flycatcher habitat include 

large-scale, single-species, even-aged plantings, short stand rotations, herbicide use and insecticide use, 

alteration of water drainage patterns, lack of retention buffers along water edges, and salvage logging 

(Environment Canada 2015). The patchy distribution of merchantable forest in the NWT does not allow 

for extensive clearcuts, and riparian buffer zones are required under Section 5.5.2 of the Commercial 

Timber Harvest Planning and Operations Standard Operating Procedures Manual. The practice of post-

fire salvage logging lowers habitat suitability for olive-sided flycatchers because it reduces the 

availability of snags and remnant stands (Environment Canada 2015). 

9.4.4.3 Other Birds and Aquatic/Wetland Species 

Rusty Blackbird, Horned Grebe, Yellow Rail, Red-necked Phalarope and Northern Leopard Frog are 

aquatic species or primarily live in wetland areas, and generally do not use habitat that will overlap with 

planned forestry activities.  Aquatic and wetland habitat for these species will also be protected by the 

riparian buffer zones required under Section 5.5.2 of the CTHSOP. Barn Swallows and Bank Swallows 

generally nest near flowing water where they can forage for insects.  Winter access road construction 

and operations under frozen ground conditions will also help to protect the nesting habitat of Bank 

Swallows as there will be no disturbance of features such as steep banks and bluffs, or sand/gravel 

mounds.  Barn Swallows typically nest on manmade structures which would not be subject to 

disturbance from timber harvesting.   

Nesting habitat for Short-eared Owls is typically found in grassaland, prairie and tundra habitat, so there 

is little potential for disturbance from timber harvesting. Due to the absence of cliff nesting habitat in 

the Fort Resolution timber harvest planning area it is unlikely that nests of Peregrine Falcon will be 

encountered during operations. Peregrine Falcons and Short-eared Owl typically hunt in open areas, and 

may use cutblocks to search for food.   

9.4.4.4 Little Brown Myotis and Northern Myotis 

Little Brown Myotis are found in a wide range of deciduous and coniferous forests. They tend to be 

more abundant in oldest forest stands.  Northern Myotis also tend to be more abundant in oldest forest 

stands and stand age appears to be more important than type of forest.  The use of old forest is likely 

related to increased snag availability for roosting and ease of foraging under closed canopy (COSEWIC 

2013). 

Declines in amount of older age class forests (i.e., late successional, ‘old-growth’) could have a negative 

impact on the Little Brown Myotis. However, forest harvest practices that create forest remnants in the 
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harvest area, retain snags, and involve partial cut harvest may mitigate impacts of forestry. Structural 

retention of about 5% timber volume is planned in the Forest Management Agreement area. This 

practice should reduce potential negative impacts on Little Brown Myotis habitat. 

Little Brown Myotis overwinters in cold and humid hibernacula with specific microclimate conditions. 

These are usually in deep caves or mines. Hibernacula are important sites because many Little Brown 

Myotis may use a single site, and because bats are very sensitive to disturbance (and subsequent loss of 

energy reserves) while hibernating (COSEWIC 2013). Little Brown Myotis are known to use some karst 

caves in the South Slave region of NWT as hibernacula. The largest known hibernaculum in western 

Canada is in the South Slave region, where approximately 3,000 bats spend the winter (Lausen 2011; 

Wilson et al. 2014), but it is located well outside the THP area.   Northern Myotis are suspected to use 

some karst caves in the South Slave region of NWT as hibernacula (Lausen 2011; Wilson et al. 2014).   

There may be undiscovered underground hibernacula for Little Brown Myotis and Northern Myotis 

within the THP area (Ford 2009; Lausen 2011; Reimer et al. 2014). Underground hibernacula can be quite large 

and hibernating bats could be sensitive to noise disturbance, vibrations and cave-ins caused by heavy equipment 

operating above.  Any known bat hibernacula should be avoided during all seasons.  If bats are observed 

in the course of winter activities, the location should be marked, reported and avoided as there is likely 

a hibernaculum nearby. 

9.4.4.5 Shortjaw Cisco 

Shortjaw ciscoes are deepwater fish. Some have been caught as deep as 183 metres. They are usually 

found in waters between 55 m and 144 m deep, depending on the season.  Given that Shortjaw Cisco 

are primarily found within the deep waters of Great Slave Lake and Great Bear Lake it is very unlikely 

that timber harvest operations would impact this species or their habitat. 

9.4.4.1 Wood Bison 

Access roads for timber harvesting in the Fort Resolution timber harvest planning area may create 

habitat that is attractive to wood bison and facilitate the movement of infected bison from the Slave 

River Lowlands into areas where they would not otherwise exist.  This may create issues for disease 

control if bison movements into the Bison Control Area go undetected. 

Traffic along new and existing roads associated with log hauling may also increase the risk of bison 

mortality from collisions with vehicles.   

Subject to section 58 of the Wildlife Act and section 8 of the Wildlife General Regulation, an accidental 

kill or serious wounding of big game or other prescribed wildlife due to collision with a motorized 

vehicle must be reported to an officer within 24 hours after the incident. 

Timber harvesting may create new summer habitat for wood bison, but generally does not create 

suitable winter habitat owing to low gramminoid biomass within clearcuts.  Compared to meadow and 

grassland foraging habitats preferred by wood bison, recent clearcuts do not produce the same quality 

and quantity of forage, but they do offer more forage than found in mature forest stands. Bison 
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sightings along access roads should be communicated to truck drivers using km markers. Bison sightings 

and their locations should be compiled and reported to ENR on an annual basis.  Any bison seen within 

the bison control area during log hauling operations should be immediately reported to ENR. If groups of 

bison are encountered along access roads, hauling operations should be temporarily suspended until 

they have moved off of the road. 

9.4.4.2 Wolverine 

Wolverines do not hibernate but they do construct dens. Females den under snow-covered rocks, logs 

or within snow tunnels without additional structure. Wolverine dens are protected from damage and 

destruction under the NWT Wildlife Act.   

 

Noise disturbance and vibrations from timber harvesting machinery may cause disturbance to wolverine 

maternity dens that can have large energetic costs, or can lead to den abandonment and mortality of 

young.  If dens are located within planned cutblocks or access road alignments there is a risk of damage 

or destruction of the dens if they are not located prior to operations. Given the low density at which 

wolverines occur, the probability that dens will be encountered during timber harvest operations is 

considered low.   

 

The NWT Wildlife Act prohibits depositing or storing food, food wastes, or other wildlife attractants in a 

manner that is likely to attract wildlife. 

 

Wolverines can be attracted to temporary work camps if food wastes and other wildlife attractants are 

not properly stored and disposed of, or if camp structures provide attractive sites for denning or shelter 

(e.g. underneath buildings).  This increases the risk of negative wildlife encounters and risks to human 

safety which can result in wildlife being killed in defence of life and property.  Any such kills must be 

reported to a Wildlife Officer.   Following the Northern Land Use Guidelines (Vol 6) for Camps and 

Support Facilities and having a Waste Management Plan in place for camps will help to reduce the risks 

of negative interactions between wolverines and humans. 

 Other Habitat Considerations 9.4.5

Additional restrictions and buffers are placed on wildlife habitat features such as bear dens, wolf dens, 

hibernacula and bird nests as per existing guidelines.  Setback distances to protect these features are 

currently described in the Northern Land Use Guidelines Vol. 09a: Northwest Territories Seismic 

Operations. 

 

 

  



Twenty Five Year Strategic Plan 

112 
August 5, 2015 

9.5 Harvest Tracking  

Details on timber harvest tracking are provided in more detail in the CTHSOP.  Information is collected in 

the field and from maps and imagery and is provided to ENR in a spatially-referenced format.  ENR is 

developing a new spatially-enabled tracking system to track all harvest related information. 

Examples of information required and tracked before harvesting includes block boundaries, block 

volumes, contingency blocks, pre-harvest ecological assessments, roads, watercourse crossings, and the 

location of environmental and resource values within blocks. 

After harvesting, the operator must provide ENR with final block boundaries, total area harvested, final 

locations of roads, landings, and watercourse crossings, locations of features remaining within the 

blocks such as understory areas, retention patches or wildlife features, and scale volumes for each 

block. 

The pre-harvest information and post-harvest information is used together to evaluate and improve 

timber harvest projections and sustainability estimates by comparing the pre-harvest estimates to actual 

volumes and areas harvested. 

The tracking system allows for complete tracking of all harvest-related disturbances by type, as well as 

tracking locations of important features within and around harvest areas such as wildlife values, 

retention patches or understory.  It also provides an effective mechanism to facilitate silviculture 

planning and track regeneration within various blocks.   

9.6 Forest Regeneration and Monitoring 

Timber harvesters are charged a reforestation fee for every cubic meter of wood harvested within 

blocks.  The reforestation fee is used to fund forest regeneration and monitoring efforts, including 

development of pre-harvest prescriptions, monitoring post-harvest regeneration, and silviculture 

activities such as site preparation or planting.  

 Silviculture Planning 9.6.1

There is strong scientific evidence that the northern boreal forest regenerates naturally after major 

natural disturbances like the stand replacing wildfire (e.g. Heinselman 1981, Johnson 1992, and Johnson 

et al 2003). Natural regeneration relies on remaining standing mature trees to release seeds or sprout 

from roots. The post-fire recruitment in the boreal forest usually occurs within first six years after a fire 

(Johnson et al 2003) and its extent depends heavily on availability of seed sources and appropriate 

seedbeds for germination.  

Understanding the ecological processes that drive reforestation in these areas is a key factor in 

determining required silvicultural activities. Forest sustainability relies on forest stands returning to a 

forested state.  All harvest areas will be carefully monitored and interventions planned where required. 
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Silviculture planning takes place during the Annual Operating Plan development.  Detailed prescriptions 

are developed for each harvest block that consider soils, hydrology, topography, nutrient regime, and 

potential competition factors.  The information is used to design the shape of the harvest block, identify  

structural retention patches and seed sources, layout in-block roads and landings, and develop a plan for 

regeneration. 

Post-harvest silviculture treatments such as mechanical site preparation and planting are very 

expensive.  Where possible, harvest blocks will be designed to promote natural regeneration.   

Post-harvest surveys will be carried out five to eight years after harvest to assess the status of natural 

regeneration.  Blocks will be assessed to determine the status of regeneration and stocking against the 

natural yield curves.   Silviculture treatments such as planting will be required in areas that are not 

regenerating sufficiently on their own. 

Surveys will be carried out periodically, including post planting.  Juvenile stand surveys will be done at 

around 15-20 years after harvest.   The information from the surveys will help to build regenerating yield 

curves and improve estimates of regenerating yield. 

 

 Regenerating Stand Inventory (RSI) 9.6.2

Although there is limited scientific evidence documenting successful natural regeneration in the 

northern boreal forest after timber harvesting, the Forest Management Division (FMD) has undertaken 

studies aimed on evaluating the reforestation in previously harvested areas. The Regenerating Stand 

Inventory (RSI) is an aerial regeneration assessment method, augmented with ground survey data, used 

to provide silvicultural data useful in forest management planning. Attributes collected in the RSI include 

but are not limited to: crown closure, stand height, stand structure, stocking percent, stem density, and 

species composition. Preliminary study was conducted in 2004 and 2005 across historical harvest blocks 

in the Cameron Hills, along the Hay River, and in the Dehcho harvest blocks. The time since harvest 

during the study ranged from 2 to 19 years. Preliminary results indicated that most harvest blocks were 

fully stocked (80-100%) by early successional tree species (aspen, poplar and birch) within 2-4 years 

after harvest, while conifer regeneration in the understory (white spruce) was stocked at 70% within 

only 7 years after harvest (Figure 44). The height of deciduous saplings in the overstorey ranged from 

0.5 to 8 m, while spruce regeneration in the understory reached approximately 1 m height within 10-15 

years after harvest (Figure 45).  
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Figure 44: Stocking assessment of the naturally regenerated stands in the previously harvested blocks 
in southern NWT. Overstory species include trembling aspen (70%), balsam poplar (14%), and white 
birch (16%). Understory species is predominantly white spruce. 

 

 

Figure 45:  Natural regeneration height in the previously harvested stands in the southern NWT as 
evaluated by the aerial regeneration assessment survey. Overstory species include trembling aspen 
(70%), balsam poplar (14%), and white birch (16%). Understory species is predominantly white spruce. 
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 Future considerations 9.6.3

In the light of the new forest industry initiatives in the NWT, FMD is undertaking a second round of the 

RSI assessment to better understand and evaluate the status of natural regeneration in previously 

harvested stands. To this end, historical harvest blocks in the Cameron Hills will be reassessed in 2015 

after 11 years of the initial RSI. In addition, previously not assessed regenerating stands in the Slave 

River area will be evaluated in 2015.  

Regenerating forest stands that will originate in areas planned to be harvested within the two FMA’s will 

be initially surveyed within 5 years after harvest to assess the post-harvest recruitment, and reassessed 

using the RSI at 10 year intervals.  

9.7 Healthy Landscapes - A New Planning Paradigm 

The combined threat of mountain pine beetle and wildfire, climate change, the survival of critical 

species such as boreal caribou, and the vastly increased public awareness of, and demand for 

accountability have fundamentally changed the nature of resource management in the boreal.  There is 

a growing recognition that if we are to create truly sustainable landscapes, we need to do meaningful 

planning at very coarse scales.  The desire to move in this direction is increasingly evident in territorial 

and provincial policies and goals that reference “cumulative effects”, “integrated planning”, and 

“ecosystem-based management”.   (Andison, 2013).   

Typically, resource management agencies have focused management and monitoring efforts primarily 

on issue-specific “fine-filter” biodiversity components and outcomes, such as species-specific habitat 

targets.  While a fine filter approach is necessary for maintaining critical species and monitoring, it is 

imperfect as a strategy for managing biodiversity (Andison, 2009). There is a need for creating 

defendable benchmarks for sustainable landscapes. 

GNWT has partnered with FRI (Foothills Research Institute) Healthy Landscapes Program and a host of 

partners including the Alberta government, Saskatchewan government and various forest management 

companies to investigate the concept of using natural disturbance patterns as a foundation for land use 

and forest management planning.   The project seeks create natural range of variation (NRV) landscape 

condition benchmarks for western boreal Canada using spatial simulation modeling.  The model output 

can be used as reference conditions for current and future landscapes at multiple planning scales.  The 

models can also be used to help better understand climate change implications and evaluate the 

biological soundness of future planning scenarios  (Andison, 2013). 

Integrating knowledge of the historical range of ecosystem patterns into natural resource management 

activities is based on the concept that natural patterns of ecosystem structure, composition, flows and 

states, over space and time, provide useful guides for management activities because NRV represents a 

lower risk of biological function and ecosystem conditions associated with full sustainability of all values 

(Picket et al. 1992).   
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The use of NRV as a planning guide is growing in popularity in Canada.  The use of NRV is now legally 

mandated in Ontario and Quebec provincial policy.  Both Saskatchewan and Alberta are integrating 

concepts into their planning guidelines and policies.    The Canadian Boreal Forest Agreement (CBFA) 

signatories agree that NRV will be one of the agreement’s cornerstones. 

The Healthy Landscapes project has two objectives: 

1. Define the natural range of variation of landscape conditions for the major ecological zones 

of concern in western boreal Canada.  In the NWT, the project area encompasses the Taiga 

Plains ecozone up to 62o north, and includes both THP areas. 
2. Create a spatial modeling framework for future scenario and hypothesis testing across 

western boreal Canada. 

NRV will be developed for a wide range of existing key management planning indicators such as seral-

stage levels, old forest patch sizes, disturbance event sizes, mountain pine beetle and wildfire threat, 

and boreal caribou habitat.  This in turn creates a foundation for testing hypotheses of future 

management using a baseline. 

The primary focus of this project is to provide to managers, planners, and regulators defendable science-

based information with which to make sustainable planning decisions. It is well accepted now that 

historical landscape conditions provide ecological benchmarks with which to compare desired future 

landscape scenarios.  

The output from this project can be used not only as guides for individual management agencies but 

also as a strategic backdrop for integrated planning and management activities, including forest 

management, oil and gas exploration and development, mining, land conversion, and wildfire control 

policies.  

Historical landscape benchmarks are ideally suited to coarse scale / land use planning problems because 

they are the ultimate measure of ecosystem sustainability (Andison 2005). The output is also not just 

multi-jurisdictional, but multi-provincial, which facilitates horizontal integrated planning (e.g. across 

landscapes). They also provide the ideal vehicle for vertical integrated planning. Focusing on the system 

as a whole (as opposed to one or more biotic or abiotic pieces) allows us to shift the primary 

management objective from activities (which tend to be individual in nature) to outcomes (which are 

communal). This potentially creates a more tractable and transparent land-use planning problem 

because it separates the determination of the desired future landscape conditions from the allocation of 

disturbance activities and responsibilities.  

Another aspect of forest land management that this project will help address is climate change. As the 

second objective states, this project will create a legacy in the form of one or more spatial simulation 

models calibrated to historical spatial data, fire regime, and forest dynamics assumptions. Since all of 

these assumptions are intimately linked to historical climate, we can test the potential impacts of 

climate change on future landscape conditions by shifting one or more of the input assumptions of the 
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model in accordance with past or current climate change predictions. For example, one could test the 

impact of increasing fire frequency by 50% on old forest levels or caribou habitat.  

The NRV baseline metrics for western Canada, including NWT, will be available by fall 2016.  An 

immediate practical application of the information will be to enable the development of a disturbance 

plan for the THP area that includes all of the planned cultural disturbance activities (eg. Harvesting, road 

building, and oil and gas impacts if applicable).  The disturbance plan will use natural patterns as a 

foundation for to guide the location, sizes, shapes and numbers of disturbed patches , as well as the 

area, type and spatial distribution of undisturbed residuals, an important requirement of boreal caribou.  

The design can integrate other management objectives (such as species-level habitat requirements) as 

overlays or filters. 

While a landscape-level NRV-based plan has not yet been developed for the THP, ENR worked with 

Timberworks during the development of their harvest plan to integrate basic concepts such as 

minimizing roads and creating a less distributed network of blocks.  At a planning level, eventually NRV 

will be used to optimize the location and timing of planned disturbances to meet various management 

objectives, such as timber requirements, fire risk, and boreal caribou habitat. 

At an operational level, NRV-based planning will influence things like block sizes and spatial 

arrangements, riparian buffers and design of harvest residuals. 
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10 Environmental Protection 

10.1 Habitat Protection 

There are several guidelines used to manage the impacts to wildlife and wildlife habitat in forest 

harvesting, under various jurisdictions of GNWT, Aboriginal Affairs and Northern Development Canada 

(AANDC) and Environment Canada (EC).  Prior to devolution in April 2014, AANDC was responsible for 

permitting land use activities, particularly road access into harvesting areas, and GNWT was responsible 

for activities within harvest blocks.  Since April 2014, all of the permitted activities fall under GNWT’s 

authority. 

Timber harvest activities are guided by the Commercial Timber Harvest Planning and Operations 

Standard Operating Procedures Manual (CTHSOP), (ENR 2005).   Road building and reclamation is guided 

by the Northern Land Use Guidelines, Vol 05 Access: Roads and Trails, AANDC 2011.  Both documents 

provide guidance for minimizing impacts on habitat. 

ENR has recently developed guidelines for Wildlife and Wildlife Habitat Protection Plans (WWHPP) and 

Wildlife Effects Monitoring Programs (WEMP) that are required for some projects.  Together, the 

WWHPP and the WEMP address both the local and larger-scale wildlife objectives for an area, and are 

intended to prevent and/or reduce the potential individual and cumulative effects of development of 

wildlife and wildlife habitat.  Digaa Enterprises Ltd. will be required to submit a WWHPP and ENR will be 

working together with the Digaa to determine the requirements for longer term wildlife monitoring 

within the FMA. 

Environment Canada is responsible for implementing the Migratory Birds Convention Act, which 

provides for the protection of migratory birds through the Migratory Birds Regulations, and to develop 

and implement policies and regulations to ensure the protection of migratory birds, their eggs and their 

nests.  The federal Species at Risk Act (SARA) is directed towards preventing wildlife species from 

becoming extinct or lost from the wild, helping in the recovery of species that are at risk as a result of 

human activities, and promoting stewardship.  The GNWT also administers the NWT Wildlife Act.  

Operators are required to adhere to all legislation. 

ENR is in the process of reviewing all relevant operating guidelines and operating procedures.  The 

intent is to ensure alignment among forest, land and wildlife management objectives, and ensure 

resources are managed to maintain environmental stewardship goals.  The project will update the 

CTHSOP to provide clearer direction on forest operations, incorporating broader and more modern 

approaches to forest management that are not currently reflected.   

Canadian Wildlife Service (CWS) has been engaged to provide guidance on and review elements of the 

CTHSOP to strengthen ties with appropriate legislation and improve protection measures for both 

Species at Risk and migratory birds.   
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Boreal caribou is a primary species of interest.  ENR will be closely tracking annual and cumulative 

disturbances as well as increasing monitoring of boreal caribou within the THP area.  More details are 

provided in 9.3.5.   

ENR will be working with Digaa Enterprises to build appropriate terms and conditions related to habitat 

protection on an annual basis for inclusion in the Annual Operating Plan. 

10.2 Fire Protection 

A fire control plan is required as per the NWT Forest Fire Prevention and Suppression Guidelines for 

Industrial Activities, ENR 2001.  The intent of the guideline is threefold.  First, industrial operations must 

be conducted so that they do not contribute to the seasonal forest fire load.  Secondly, industrial 

operations must be able to control and extinguish any fires that occur as a result of their operations.  

Finally, industrial operators must be able to respond to wildfires that may affect human life and the 

property of their operations. 

10.3 Enforcement and Monitoring 

GNWT has authority for enforcement and monitoring of timber harvest activities under the Forest 

Management Act.  Terms and conditions of the timber harvesting are specified in the approved Annual 

Operating Plan and are enforced by GNWT staff.   

Licence holders must comply with the terms laid out in their approved AOP or be subject to 

enforcement actions. 
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11 Planning Updates 

ENR has a number of projects underway that will contribute significantly to better management of 

forests and vegetation, wildlife, natural disturbances, and cumulative effects over the next five years.  

Participation in the Healthy Landscapes program and new information on using natural landscape 

patterns as a model for timber harvesting and other developments will create a new framework for 

planning in the NWT.  The Boreal Caribou Range Plan will be completed over the next two years, and it 

will also become a framework document that is used for future planning in the THP area.  

ENR continues to create new and better information on forest growth and regeneration.  Once timber 

harvesting begins, there will be a wealth of new information that can be used to refine timber supply 

analyses and create better sustainability estimates.  

11.1 Adaptive Management 

Adaptive management is a systematic, rigorous approach for deliberately learning from management 

actions with the intent to improve subsequent management policy or practice (BC Ministry of Forests 

and Range, 2008).  Adaptive management provides the mechanism for us to be responsive to future 

needs and continuously improve our management processes.  It enables managers to move forward 

with existing guideline and procedures, recognizing that improvements and changes are likely in the 

future.   

Adaptive management includes: 

 Learning, to reduce key uncertainties 

 Using what is learned to change policy or practice 

 Focus on improving management 

 Can be formal, structured, and or systematic 

The adaptive management process is often portrayed as a six-step cycle, and emphasizes that successful 

adaptive management usually requires managers to complete all six steps (Figure 46).  

Development of a new forest industry will require adaptive management to be applied in many areas.  

The first five years of harvesting will require managers to be flexible and diligent in development and 

improvement of standards and practices that reflect the type of operating environment that is going to 

evolve. 

There are many applications for adaptive management as ENR responds to the National Boreal Caribou 

Recovery Strategy, develops range management plans, develops operational ground rules and Wildlife 

Act regulatory tools, and begins a long term relationship with FMA holders.  How to use our present 

circumstances to become better managers is a key win for all of us.  
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Figure 46: Adaptive Management Process (BCMFR, 2008) 

 

11.2 Timber Harvest Plan Review 

It is the intent to revisit the 25-Year plan every five years to add changes and amendments.  It is 

anticipated that within five years there will be significant new information available to guide timber 

harvest planning in the NWT.  New planning requirements will be integrated on an annual basis through 

terms and conditions in the Annual Operating Plans, and through ongoing work with Digaa Enterprises. 

If amendments are required before the five-year review period, they will be posted as addendums to 

the original document.  
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