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1 Introduction 

1.1 Purpose 

This collaborative and holistic Ecosystem Restoration Plan for the 2018 Shovel Lake Wildfire attempts to 

consider all values and address ecological integrity and resilience in the context of climate change and 

the development history of the region. The plan was built in collaboration with impacted First Nations, 

the provincial government and SERNbcΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ./Ωǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǊŜŎƻƴŎƛƭƛŀǘƛƻƴ. It identifies 

management zones, suggests zone-specific treatment options with the potential to maintain or restore 

important values to watersheds and landscapes and proposes a pathway for implementation. 

1.2 Why Restoration? 

Climate change, decades of wildfire suppression, an accumulation of fuels following the mountain pine 

beetle outbreak, and forest management practices, have combined in a perfect storm to instigate 

wildfire seasons unprecedented in their severity in BC.1 Under natural conditions, most ecosystems in 

./Ωǎ ƛƴǘŜǊƛƻǊ ǊŜƭȅ ƻƴ ǿƛƭŘŦƛǊŜ ǘƻ ǊŜƎŜƴŜǊŀǘŜ.2 Prior to industrial development, sub-boreal landscapes were 

covered by mosaics of irregular patches of forest varying in age, composition and structural complexity. 

Wildfires, and fires managed by indigenous communities, created complexity at multiple scales in 

concert with local climate, topography, moisture, species composition and human presence.3 Some 

organisms depend on habitat provided by wildfires.4 At the broadest scale, on a pre-industrial sub-

boreal landscape under a stable climate, fire restores ecosystems and maintains values.5  

Active ecosystem restoration, however, is an important tool for several reasons. First, as the climate 

continues to change, designing management strategies that maximise forest and community resilience 

matters more and more, for public safety and to maintain values.6 Wildfires provide excellent 

opportunities to change practices to improve resilience; for example, by planting deciduous trees 

around communities in a newly-burned area. Second, from a human perspective, as recognised and 

used by indigenous communities, wildfires change the availability of ecosystem services: they reset 

succession; they allow for growth of berry-bearing shrubs; they remove habitat for mature and 

oldgrowth specialists, while providing habitat for shrub and snag specialists; they change snow and rain 

interception; they may influence water temperature, flow and sedimentation with subsequent impacts 

to fish; they remove biomass, decreasing available timber and funneling carbon into the atmosphere. 

From this perspective, particularly for people living in communities close to wildfires, active ecosystem 

restoration can provide opportunities to work with wildfire to restore values and services. Third, many 

interior BC ecosystems have been heavily impacted by development, particularly industrial-scale 

forestry. Landscapes have been simplified, oldgrowth substantially diminished and in-stand diversity 

reduced. The cumulative effects of wildfire and forestry can degrade ecosystem function and 

necessitate action. Fourth, standard practices following wildfire involve salvage harvest and re-planting 

to re-establish an industrial forest, focusing on timber as a value. Because salvage harvest compounds 

the effects of wildfire, however, this type of restoration has negative consequences for many values.7 

Active ecosystem restoration must design treatments thoughtfully to address specific valuesτ

restoration must work with wildfire to capitalise on the benefits of renewal while avoiding compounding 

negative effects.  
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This ecosystem restoration plan aims to assess the condition of values important to the communities 

affected by the Shovel Lake Wildfire and to design treatments most likely to maintain or restore values 

and services.  

1.3 Context: Ecosystem Resilience 

Maintaining important values requires that these values are resilient to pressures over time. Ecological 

resilience is the ability of a system to absorb, recover from and adapt to disturbance or stress caused by 

agents of change8. In an era of increasing natural disturbance due to climate change, and subsequent 

increased anthropogenic disturbance (e.g., salvage harvest), resilience will determine whether 

ecosystems remain in states that provide the full suite of ecosystem services, or whether they undergo a 

regime shift to a new state with lower diversity and impoverished function. The mountain pine beetle 

outbreak, in concert with practices that homogenised landscapes, created a situation perfectly suited for 

catastrophic wildfires, decreasing resistance as well as resilience. Fire suppression controlled small, but 

not large, wildfires, removing the patchy firebreaks that lasted for several decades in burned stands.9 

Functional ecosystems are most resilient in the face of change. Current evidence strongly supports a 

relationship between forest resilience and biodiversity at multiple scales (including species diversity, 

genetic variability and regional pool of species and ecosystems)10. Resilience is also influenced by the 

condition of the ecosystem (e.g., large primary forests are more resilient) and by the condition of the 

surrounding landscape (e.g., if a degraded ecosystem is surrounded by resilient ecosystems it is more 

likely to recover). Sub-boreal pine ecosystems, like those in the Shovel Lake area, given their naturally 

patchy nature, are resilient to severe disturbances due to broad genetic variability and tolerant to a 

wide range of conditions provided that surrounding ecosystems support source populations of 

organisms. Resilience of particular species increases when sufficient habitat exists to avoid 

fragmentation and to provide source populations to re-populate disturbed areas. 

1.4 Context: Climate Change 

The climate is changing and impacts are already being felt.11 BC has become warmer and wetter over 

the last century.12 Extreme rainfall and drought have both increasedτsometimes within the same year. 

These trends will continue, with variation over shorter time periods.  More winter precipitation will fall 

as rain, and spring snowfall will decrease, resulting in lower snowpacks, earlier snowmelt, and longer fire 

seasons. As the climate changes, natural disturbances and hydrological regimes will respond, and 

ecosystems will disassemble and reassemble, sometimes into novel combinations, as maladapted 

populations decline, move or adapt. Ecosystem restoration should capitalise on the opportunity to 

foster resilient ecosystems that continue to maintain values.  

Projections for the Shovel Lake Wildfire region suggest that, by 2055, mean annual temperature will be 

3.5̄ C warmer, summer precipitation will remain similar or may decrease, about 10 - 30% less 

precipitation will fall as snow, and climate moisture deficit will increase, particularly in summer13.  

Wildfire frequency, size and severity will likely increase. Some areas, particularly on steep, south-facing 

slopes, may no longer support productive forests. 

Tree growth could increase in some ecosystems (e.g., high elevation ESSF) due to elevated CO2 coupled 

with warmer temperatures. Growth potential, however, may not be realised because of limited 

moisture or nutrients, because tree populations are not adapted to changed seasonality and increased 
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extreme events, and/or because maladaptation increases susceptibility to insects and disease. Insect 

(including mountain pine beetle, spruce beetle and hardwood defoliators) and disease outbreaks will 

likely increase tree mortality in some ecosystems. Several deciduous and coniferous species, including 

aspen, lodgepole pine, interior spruce and willows that have defined the interior sub-regions of the 

Shovel Lake area, will likely suffer diebacks due to a variety of factors including physiological stress, 

pathogens and insects. Adapting restoration to climate change means that planting must select trees 

likely to be adapted to future conditions. Planting a diverse portfolio of species and provenances will 

decrease risk in the face of uncertainty. 

Mass wasting and flooding will increase in some areas with changed precipitation; impacts will be felt 

downstream. The timing and magnitude of peak flows will change, summer flows may be lower, and 

stream temperature will increase. Restoration treatments in riparian areas and on steep slopes need to 

address potential risks to watershed health posed by changed water flow. Restoration treatments that 

leave trees standing in burned areas may reduce flash flooding. 

Climate change influences risk to wildlife species. Changed snowpack alters predator-prey dynamics; 

changed ecosystems affect food availability. Moose are vulnerable to increased temperature, increased 

parasite loads and decreased summer nutrient availability. Cumulative effects of management and 

climate change (e.g., salvage harvest) will increase risk for some wildlife species14. Restoration 

treatments must consider the relative value of removing dead trees to improve movement and leaving 

structure in increase habitat complexity; different options will benefit different organisms. 

Impacts of climate change are already present on the landscape, and trends can be extrapolated. 

However, projecting impacts of climate change into the future is fraught with uncertainty due to 

incomplete ecological and climate models. Restoration in the face of uncertainty requires acceptance of 

uncertainty and a focus on resilience, precaution and using a portfolio of strategies. 

The conditions that favour wildfires will continue. Climate-savvy ecosystem restoration aims to improve 

resistance to wildfire and to maintain or restore resilience by adopting a diversity of approaches and 

minimising cumulative effects of natural disturbance, treatment response and climate change. 

1.5 Context: Development History 

The Shovel Lake Wildfire lies within an area heavily impacted by cumulative effects of development. 

Industrial forestry, mining, agriculture, private land and development of a dense road network have 

created landscape conditions that pose high risk to forest biodiversity, ecosystem function, watershed 

health, moose, furbearers and grizzly bears and have reduced the potential for First Nations to practice 

their rights.15 Risk increased substantially between 2002 and 2015 due to salvage harvest. Forest 

biodiversity in nearly 2/3 of the forested area of the Prince George TSA portion of Carrier-Sekani First 

bŀǘƛƻƴǎΩ ǘŜǊǊƛǘƻǊȅ ŦŀŎŜǎ ƳƻŘŜǊŀǘŜ-high or high risk. Within-stand retention averaging less than 12% does 

not moderate risk or support recovery of young stands. Aquatic ecosystems are at high risk due to high 

forest clearance (more than 40 ς 60%) and high road density (more than 1.2 km/km2) in most 

watersheds. This context increases the importance of restoring function and resilience after the wildfire 

and to considering values beyond timber.  
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1.6 Context: Existing Reconciliation Objectives 

BC has committed to implementing the UN Declaration of the Rights of Indigenous People (UNDRIP).  In 

many parts of the Province, government staff are working collaboratively with First Nations to advance 

stewardship and wildfire-recovery initiatives. These collaborative stewardship initiatives involve 

participatory processes and inclusive decision-making. A recent, wildfire-recovery related example is the 

Joint Leadership Council, where BC is collaborating with Secwepemc communities on ecosystem 

restoration programming for the Elephant Hill Wildfire area. 

UNDRIP includes several articles of particular relevance (emphasis added): 

άIndigenous peoples have the right to 

¶ participate in decision-making ƛƴ ƳŀǘǘŜǊǎ ǿƘƛŎƘ ǿƻǳƭŘ ŀŦŦŜŎǘ ǘƘŜƛǊ ǊƛƎƘǘǎΧ όŀǊǘƛŎle 18) 

¶ ōŜ ǎŜŎǳǊŜ ƛƴ ǘƘŜ ŜƴƧƻȅƳŜƴǘ ƻŦ ǘƘŜƛǊ ƻǿƴ ƳŜŀƴǎ ƻŦ ǎǳōǎƛǎǘŜƴŎŜ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΧ όŀǊǘƛŎƭŜ нлύ 

¶ their traditional medicines and to maintain their health practices, including the conservation of 

their vital medicinal plants, animals ŀƴŘ ƳƛƴŜǊŀƭǎΧ όŀǊǘƛŎƭŜ 24) 

¶ the lands, territories and resources which they have traditionally owned, occupied or otherwise 

used or acquired. (article 26) 

¶ ǊŜŘǊŜǎǎΧŦƻǊ ǘƘŜ ƭŀƴŘǎΣ ǘŜǊǊƛǘƻǊƛŜǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎΧǿƘƛŎƘ ƘŀǾŜ ōŜŜƴΧŘŀƳŀƎŜŘ ǿƛǘƘƻǳǘ ǘƘŜƛǊ ŦǊŜŜΣ 

prior and informed consent. (article 28) 

¶ the conservation and protection of the environment and the productive capacity of their lands 

or territories and resources. States shall establish and implement assistance programmes for 

ƛƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜ ŦƻǊ ǎǳŎƘ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴΧ όŀǊticle 29) 

¶ determine and develop priorities and strategies for the development of use of their lands or 

territories and other resources. States shall consult and cooperate in good faith with the 

indigenous peoples concerned through their own representative institutions in order to obtain 

their free, prior and informed consent prior to the approval of any project affecting their lands 

ƻǊ ǘŜǊǊƛǘƻǊƛŜǎ ŀƴŘ ƻǘƘŜǊ ǊŜǎƻǳǊŎŜǎΧ όŀǊǘƛŎƭŜ онύέ 

These articles form the basis for collaboration in this plan. 

1.6.1 Nadleh Post-Emergency Planning 

bŀŘƭŜƘ ²ƘǳǘΩŜƴ ƘŀǾŜ ŀǎǎŜǎǎŜŘ ǘƘŜƛǊ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ {ƘƻǾŜƭ [ŀƪŜ ²ƛƭŘŦƛǊŜ ŜƳŜǊƎŜƴŎȅ ŀƴŘ ŘǊŀŦǘŜŘ 

recommendations to address the challenges they experienced.16 Nadleh representatives note that, to 

date, recovery plans have not been collaborative.17 ¢ƘŜȅ ǎǳƎƎŜǎǘ ǘƘŀǘ άbŀŘƭŜƘΩǎ ǘǊŀŘƛǘƛƻƴŀƭ ŀǇǇǊƻŀŎƘΣ 

combined with the latest scientific knowledge, needs to be used during restorationέΦ hōƧŜŎǘƛǾŜǎ ǊŜƭŜǾŀƴǘ 

to ecosystem restoration include18  

¶ Policy and licensing for outside harvesters (mushrooms and berries; collaboration with 

provincial government and including funding for enforcement) 

¶ Water use policy 

¶ Hunting and harvest area planning for community and non-community members 

¶ Cattle number guidelines 

¶ Fencing guidelines (collaboration with provincial government) 

¶ Decommissioning of firefighting access roads 

¶ Decommissioning of forestry roads in burn zones 
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¶ Stabilisation plan to minimise erosion. 

1.6.2 ²ŜǘΩǎǳǿŜǘΩŜƴ ¸ƛƴΩǘŀƘ {ǘŜǿŀǊŘǎƘip 

Within the Shovel Lake WƛƭŘŦƛǊŜΣ ¢ǎΩƛƭ YŀȊ YƻƘ ό.ǳǊƴǎ [ŀƪŜ .ŀƴŘύ ōŀǎŜǎ ǘƘŜƛǊ ƛƴǇǳǘ ƻƴ ǘƘŜ ²ŜǘΩǎǳǿŜǘΩŜƴ 

¸ƛƴΩǘŀƘ {ǘŜǿŀǊŘǎƘƛǇ ǇǊƛƴŎƛǇƭŜǎΣ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ǇǊŜǎŎǊƛǇǘƛƻƴǎ19. Principles include the requirement for 

healthy, full functioning ecosystems to provide the basis for sustaining cultural practices and values, 

multi-scale planning, application of the precautionary principle, and sustenance of biodiversity. Practices 

include protection of medicinal plant populations, no use of herbicide or pesticides, preservation of rare 

ecosystems and old forests, minimising impacts to wildlife habitat, maintenance of structural diversity 

and preserving water quality and quantity. While practices do not specifically address restoration, 

inclusion of practices and prescriptions to reduce erosion, eliminate shortening of early seral stages, 

tolerate non-crop vegetation, promote structural and species diversity, manage range use to minimise 

negative impacts and avoid extensive road systems provide guidance to restoration. 

1.6.3 bŀŘƭŜƘ ²ƘǳǘΩŜƴ First Nations Land Use Plan 

bŀŘƭŜƘ ²ƘǳǘΩŜƴ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŀ [ŀƴŘ ¦ǎŜ tƭŀƴ ǘƘŀǘ ŘŜǎŎǊƛōŜǎ ƛǘǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ŦƻǊ ƭŀƴŘǎ ƳŀƴŀƎŜƳŜƴǘ 

and participation in decision-making.20 wŜǎǘƻǊŀǘƛƻƴ ƻƴ bŀŘƭŜƘ ²ƘǳǘΩŜƴΩǎ ǘǊŀŘƛǘƛƻƴŀƭ ǘŜǊǊƛǘƻǊȅ ƛǎ ƛƴŎƭǳŘŜŘ 

ŜȄǇƭƛŎƛǘƭȅ ƛƴ Ǝƻŀƭ ǎǘŀǘŜƳŜƴǘǎΥ άensure that key land and water resources necessary for the community to 

thrive are protected from further degradation and are restored to a healthy situationέΦ Relevant 

objectives for activities within the traditional territory address natural environment, water, cultural 

uses, wildlife and access management.  

1.6.4 {ǘŜƭƭŀǘΩŜƴ [ŀƴŘ ¦ǎŜ tƭŀƴ 

{ǘŜƭƭŀǘΩŜƴ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ŘŜǾŜƭƻǇƛƴƎ ŀ [ŀƴŘ ¦ǎŜ tƭŀƴ (LUP) that will include criteria for managing the 

entire territory for biodiversity and restoring rights. The LUP team has identified critical cultural areas 

and specific management areas in the planning process.21 

1.6.5 Yinka Dene Surface Water Policy 

bŀŘƭŜƘ ²ƘǳǘΩŜƴ ŀƴŘ {ǘŜƭƭŀΩǘen enacted a water management regime, the Yinka Dene Surface Water 

Policy22, that regulates surface waters throughout their territories, including the Shovel Lake Wildfire. 

¢ƘŜ ǇƻƭƛŎȅ ŜǎǘŀōƭƛǎƘŜǎ ŀ ŦƻǳƴŘŀǘƛƻƴŀƭ ƻōƧŜŎǘƛǾŜ ǘƘŀǘ άwaters within the traditional territories of the 

Carrier Sekani First Nations should remain substantially unaltered in terms of water quality and flowΦέ 

The policy includes a water classification system and associated management goals for protection of 

water resources and uses and restoration of productivity of aquatic habitats. The policy calls for 

restoration of degraded aquatic systems and habitat. 

1.6.6 {ǘŜƭƭŀǘΩŜƴ wƛƎƘǘǎ-Based Harvest 

CƻƻŘ ǎŜŎǳǊƛǘȅ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ƛǎǎǳŜ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ŎǳƳǳƭŀǘƛǾŜ ŜŦŦŜŎǘǎ ƻŦ ǿƛƭŘŦƛǊŜǎ ƻƴ {ǘŜƭƭŀǘΩŜƴ CƛǊǎt 

Nation members. Wild foods include moose, berries, wild onions, wild cabbage, cattail rhizomes, 

dandelion roots and leaves, and young nettles. A traditional ecological knowledge study has 

documented preferred harvesting areas (pre-wildfire) as well as priorities for restoring moose 

populations and associated practice of rights and culture related to moose in the territory.23 {ǘŜƭƭŀǘΩŜƴ 

First Nation is working with Firelight to complete a rights-based harvest study, which aims to determine 

the types and volumes of traditional foods a typical family would ideally harvest per year (for direct 
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consumption, as well as to satisfy trading and sharing obligations). The goal of this work is to help inform 

decision around natural resource management, specifically around restoring and protecting habitat 

required to restore and maintain healthy population levels of key cultural and food species. The 

outcomes of this work serve to inform guidelines and thresholds regarding the amounts of plants, fish, 

ōƛǊŘǎΣ ǎƳŀƭƭ ŀƴŘ ƭŀǊƎŜ ŀƴƛƳŀƭǎ ƴŜŜŘŜŘ ŦǊƻƳ ǘƘŜ ƭƻŎŀƭ ŜŎƻǎȅǎǘŜƳ ƛƴ ƻǊŘŜǊ ŦƻǊ {ǘŜƭƭŀǘΩŜƴ ǘƻ Ŧǳƭƭȅ ŜȄŜǊŎƛǎŜ 

their Aboriginal rights to hunt, gather, fish and harvest for subsistence and cultural purposes.  

1.6.7 Emerging Policy  

Nadleh is currently developing templates for policies for the protection and management of water 

quality, mushrooms, berries, birch, range fencing and timber.  

1.7 Context: Existing Restoration Objectives 

1.7.1 Society for Ecosystem Restoration in Northern BC (SERNbc)  

The Society for Ecosystem Restoration in Northern BC (SERNbc) ƛƴƛǘƛŀǘŜŘ ǘƘƛǎ ǇǊƻƧŜŎǘ ǘƻ άundertake a 

holistic assessment of the fire area and plan restoration treatments that focus on a variety of objectives 

including future wildfire mitigation, enhancement of biodiversity and other ecosystem values, 

preparedness for climate change, as well as the maintenance of timber valuesέΦ24 SERNbc, with members 

representing the BC government, academia, non-governmental organisations, industry and professional 

biologists, ŀƛƳǎ ǘƻ άmanage the structure and function of vulnerable and degraded ecosystems in 

northern BC to achieve a desired future condition that will sustain ecological services and human socio-

economic needsέΦ25 An innovative, collaborative and integrated approach to restoration that goes 

beyond restoring fire-guards and timber values to include all biophysical values is needed to achieve this 

mission. This project works towards collaborative, holistic ecosystem restoration by exploring what 

opportunities exist within the current regulatory regime. 

1.7.2 Provincial Government  

This plan matches the vision described in a draft provincial ecosystem restoration strategy to restore 

ŦƻǊŜǎǘǎ ǘƻ άan ecologically appropriate condition creating a resilient landscape that supports the 

economic, social, and cultural interests of British ColumbiansέΦ26 The plan is consistent with the 

ǇǊƻǾƛƴŎƛŀƭ Ǝƻŀƭ ǘƻ ŀŘŘǊŜǎǎ CƛǊǎǘ bŀǘƛƻƴǎΩ ǊƛƎƘǘǎΣ ǘƛǘƭŜ ŀƴŘ ƛƴǘŜǊŜǎǘǎ ōȅ ŀŘƻǇǘƛƴƎ ǘƘŜ ¦b 5ŜŎƭŀǊŀǘƛƻƴ ƻŦ ǘƘŜ 

Rights of Indigenous People and with a provincial priority to άposition British Columbia as a world leader 

in ecosystem restorationέ.27 This plan moves beyond standard restoration activities by collaborating with 

First Nations and considering all values. 

1.7.3 Chief ForestŜǊΩǎ DǳƛŘŀƴŎŜ ƻƴ tƻǎǘ-fire Retention 

The Chief Forester provides guidance for retention planning following natural disturbance, stating that 

ǘƘŜ άgovernment expects that the planning will be done in full partnership with impacted communities 

and indigenous peopleέ ŀƴŘ ǘƘŀǘ άGovernment will ensure that appropriate planning is conductedέΦ28 

This plan follows the guidance for partnership.  

The Chief Forester provides six points to considerτin order of priorityτwhen planning restoration 

activities (emphasis added): 

1. Ensure human safety and minimize damage to existing infrastructure. 
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2. Sustain, restore or enhance the capacity of ecosystems to provide ecosystem values, such as 

those related to water quality and wildlife habitat 

3. Consider the collective disturbances on the landscape to mitigate cumulative impacts on 

environmental and societal values. 

4. Facilitate the adaptation of forests to improve resilience to climate change. 

5. Minimize impacts to timber supply by shifting logging from undamaged stands to damaged 

stands wherever possible 

6. Recover value from the burnt timber before the wood quality deteriorates. 

This guidance explicitly places long-term provision of ecosystem values and climate change adaptation 

above the short-term economic gain from salvaging timber and calls for a focus on what to retain rather 

than what to log. This plan is consistent with this guidance. 

1.7.4 Omineca Environmental Stewardship Initiative (ESI) 

The Omineca ESI demonstration project provides excellent opportunities for innovative collaborative 

and restoration approaches. The Omineca ESI, a collaboration between Carrier Sekani First Nations and 

the provincial government, ŀƛƳǎ άto develop a new collaborative approach to establishing environmental 

legacies and to generate high quality, accessible and trusted environmental informationέΦ29 Objectives 

include assessing risk to high priority values and using results to inform management responses to 

minimise effects. Work to date has assessed risk to forest biodiversity, moose and fish and has proposed 

candidate spatial units for application of special management to maintain or restore values. The work of 

the collaborative ESI project team has set the foundation for ecosystem restoration work by 

establishing relationships, gathering and compiling trusted data and by working with licensees to 

develop a memorandum of understanding guiding immediate measures to change management and 

decrease risk to values. 

2 Developing the Plan: Approach 

2.1 Principles 

Development of this plan was governed by three over-arching principles: 

1. /ƻƭƭŀōƻǊŀǘŜ ǿƛǘƘ CƛǊǎǘ bŀǘƛƻƴǎΩ ŎƻƳƳǳƴƛǘƛŜǎ ƛƳǇŀŎǘŜŘ ōȅ ǘƘŜ {ƘƻǾŜƭ [ŀƪŜ Wildfire to ensure 

that the plan aims to achieve their vision and interestsΦ ¢ƘŜ ŎƻƳƳǳƴƛǘƛŜǎ ƻŦ bŀŘƭŜƘ ²ƘǳǘΩŜƴΣ 

{ǘŜƭƭŀǘΩŜƴΣ ¢ǎΩƛƭ YŀȊ YƻƘΣ {ŀƛƪΩǳȊΣ bŀƪΩŀȊŘƭƛ ²ƘǳǘΩŜƴΣ ¢ƭΩŀȊǘΩŜƴ ŀƴŘ Takla Lake First Nations 

collaborated through an Advisory Council, with representatives of each community providing 

input on design of the consultation process, potential treatments and implementation options. 

2. Promote ecological integrity and resilience in light of climate change and the development 

context of the region. This principle is consistent with the interests of the supporting First 

Nations and with the work of the Omineca Environmental Stewardship Initiative (ESI), an 

ongoing collaborative planning process between Carrier Sekani First Nations (CSFN) and the BC 

government. 

3. Coordinate with other programs to create synergies, ensure consistency and avoid overlap. 

The Omineca ESI provides a strong foundation for ecosystem restoration by providing an 

existing model of collaboration, developed relationships and mutually trusted information. 
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Licensees have already signed a memorandum of understanding on immediate measures to 

change management to meet Omineca ESI objectives. Before this project began, provincial 

agencies and forest license holders had already begun assessing restoration options in portions 

of the wildfires. 

2.2 Methods 

2.2.1 Collaboration Plan 

Collaboration with First Nations, provincial government and stakeholders was critical to developing an 

ecosystem restoration plan with the potential to address all values. An Advisory Council, with 

representatives from seven Carrier Sekani First Nations, SERNbc, the Omineca ESI Project Team and the 

BC government (FLNR), guided the plan vision, collaboration strategy and methodological approach 

(Appendix 1). Supported by the Advisory Council and consulting team, community members, particularly 

from three nations substantially affected by the wildfire (bŀŘƭŜƘ ²ƘǳǘΩŜƴΣ {ǘŜƭƭŀǘΩŜƴ ŀƴŘ ¢ǎΩƛƭ YŀȊ YƻƘ), 

FLNR Region and District staff and topic experts identified management issues and restoration 

treatment options in a series of meetings and workshops. We held meetings in Nadleh, Stellaquo and 

Burns Lake to allow participation from interested community members. We gathered advice and 

knowledge from topic experts and talked with FLNR District staff to discuss licensee obligations and 

interests. 

This plan was completed on a tight timeline (initiated mid-January; completed April), challenging full 

communication. Fortunately, the existing relationship between the provincial government and CSFNs 

built for the Omineca ESI facilitated communication and a memorandum of understanding signed 

between the ESI and licensees for immediate measures supports activities consistent with the ESI 

direction. We met with Yekooche First Nation to discuss the plan, but without an existing relationship 

through the Omineca ESI, further work is needed to build collaboration. 

2.2.2 Values 

We began with the consensus list of high priority values identified by the Omineca ESI project team. We 

confirmed and built upon this list with the Advisory Council and in subsequent meetings and workshops 

with First Nations and FLNR. The final priority value list is inclusive of all suggestions and covers a wide 

array of ecological services (Table 1). 

Table 1. Priority values for consideration in the Shovel Lake Ecosystem Restoration Plan. 

Value Type Rationale 

Mature and old forest 
biodiversity 

Coarse-filter 
biodiversity 

¶ Omineca ESI priority value 

¶ Mature and old forest serves important ecological 
functions and supports a range of species 

¶ Mature and old forest provides resilience to 
climate change 

Young natural forest Coarse-filter 
biodiversity 

¶ Omineca ESI priority value 

¶ Characteristic ecosystem of the region 

¶ Supports a range of species 

¶ Provides structure as forest ages 

Moose Cultural value 
Indicator species 

¶ Omineca ESI priority value 
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¶ Subsistence value 

¶ Declining in region 

¶ Indicates functioning ecosystem patchwork 

Water and fish Coarse-filter aquatic 
biodiversity 
Cultural value 

¶ Omineca ESI priority value 

¶ Subsistence value 

¶ Declining water quality in region 

¶ Change in water quantity with climate change 

Timber Economic value ¶ Omineca ESI priority value 

¶ Regional economic driver 

¶ Timber supply falldown brought closer by climate 
change, past disturbances and past management 

Marten Indicator species 
Furbearer 
Economic value 

¶ Indicates forest structure 

¶ Habitat declined in area 

Grizzly bear Indicator species 
Cultural value 

¶ Indicates unroaded area 

¶ At risk in study area 

Northern goshawk Indicator species ¶ Indicates large mature and old forest patches 

¶ Declining precipitously in region 

¶ Link to goshawk management plan 

Medicinal plants Cultural value 
Non-timber forest 
product 

¶ Cultural value affected by wildfire and forest 
harvesting 

¶ Restoration activities pose risk 

Berries Cultural value 
Non-timber forest 
product 

¶ Cultural and subsistence value 

¶ Wildfire poses opportunities to improve berry 
production 

Fungi Non-timber forest 
product 

¶ Post-fire morel bloom poses opportunities and 
challenges 

Carbon Climate change 
value 

¶ Important in climate change mitigation 

Landscape 
connectivity 

Climate change 
value 
Coarse-filter 
biodiversity value 

¶ Important for climate change resilience 

¶ Critical part of landscape design 

Range Economic value ¶ Economic driver in region 

¶ Interacts with other values 

 

2.2.3 Spatial Analyses  

We used existing spatial data layers, available from provincial geo-databases and ESI work, to analyse 

the pre-disturbance and current condition of values as a basis for determining zones for treatment 

options (Table 2). We performed overlays and calculated summary statistics using SELES30 with 20-m 

resolution raster data and created maps from raster and vector data in QGIS. 
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Table 2. Maps used in spatial analyses 

Variable Source File Name 

Forest Age VRI from Data BC erp_AgeSev.tif 

BGC Variant 2012 Data BC erp_BEC2012.tif 

Biodiversity Management Units Omineca ESI erp_BMU_High2018.tif 

Crown Forest Land Base Omineca ESI erp_cflb_upd.tif 

Consolidated Cutblocks Data BC erp_Cutblocks.tif 

Forest Tenture Cutblocks Data BC erp_Cutblocks_ften.tif 

Candidate Moose UWR Omineca ESI erp_EsiMoose.tif 

Fire Guards John DeGagne erp_FireGuard.tif 

Past Fire Disturbance Omineca ESI erp_FirePast.tif 

Fire Perimeters SERN BC erp_FirePerim.tif 

First Nations Communities Omineca ESI erp_FN_Community.tif 

Goshawks Generated erp_Goshawk_v2.tif 

Island Lake Fire Severity SERN BC erp_Island_Severity.tif 

Lakes FWA from Data BC erp_Lake.tif 

Lakes North SRMP Connectivity Corridor Joanna Lee, FLNR, Skeena erp_LCM_LakesN_SRMP.tif 

Legal Conservation Zones MOE via Omineca ESI erp_Legal_Conserve.tif 

Mountain Pine Beetle 2015 Mortality Omineca ESI erp_MPB2015.tif 

PEM SS1 (most likely site series) Omineca ESI erp_pem_ss1.tif 

Huckleberry sites Generated erp_pem_ss1_Huck_Club.tif 

Roads Data BC erp_Roads.tif 

Shovel Island Fire Severity SERN BC erp_Shovel_Severity_plusone.tif 

Special Management Zone Generated erp_SMZ.tif 

Streams FWA from Data BC erp_Stream.tif 

Tenure Data BC erp_Tenure.tif 

THLB Omineca ESI erp_thlb_upd.tif 

Urban and private land Omineca ESI erp_urban_priv.tif 

Wildland Urban Interface Generated erp_urban_priv_2km.tif 

Vegetation Resources Inventory Data BC erp_vri.tif 

Watershed ID FWA from Data BC erp_Watershed_ID.tif 

Wetlands FWA from Data BC erp_Wetland.tif 

Workshop connectivity matrix Generated erp_WorkshopZones.tif 

Grizzly bear secure habitat Generated erp_ws_gb_Secure.tif 

Hydrological function score (100-ECA) Generated erp_ws_HydroFunction.tif 

ECA risk class Generated erp_ws_riskECA.tif 

Pre-fire ECA risk class Generated erp_ws_riskECA_prefire.tif 

Road-related watershed risk Generated erp_ws_riskRd.tif 

Riparian-related watershed risk Omineca ESI Streams_fire_severe 

Watershed Fish-based Value Omineca ESI erp_wsHeightValue.tif 

Watershed sensitivity to development Omineca ESI erp_wsSensitivityRankNS.tif 
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Burn severity: We overlaid burn severity mapping, provided by SERNbc, on maps of pre-existing land 

condition to assess the potential impact of fire and current condition of values. 

Forest biodiversity: We characterised the pre-disturbance ecological variability using forest age (based 

on VRI, consolidated cutblocks and mountain pine beetle disturbance intensity), ecosystem type (BEC 

variant and site series based on PEM and/or TEM), leading species (with a focus on deciduous species) 

and riparian areas.  

Watershed value and sensitivity: We identified high-value fisheries watersheds, using analyses from the 

Omineca ESI that consider known and inferred fish-bearing reaches. We identified sensitive watersheds 

using variables such as wetland and lake area and ruggedness.31 We assessed risk to function based on 

equivalent clearcut area, road density, and severely burned riparian areas. We calculated equivalent 

clearcut area and road density based on standard Watershed Assessment Procedures; this approach 

considers watershed sensitivity separately (in a separate map) to avoid confounding the effects of 

development and wildfire with sensitivity.  

Moose: We identified areas of potential moose habitat, using analyses from the Omineca ESI that note 

where forage and cover lie in close proximity. Static forage habitat includes large stream riparian areas, 

wetlands and brush sites close to mature and old forest. The ESI identified candidate moose UWRs 

improving analyses by expert interpretation and field verification of sites. We focussed restoration 

treatments on these latter sites.   

Grizzly bears: We identified secure core areas for grizzly bears. These areas are remote (> 500 m from a 

road) and large (> 10,000 ha) and have potential to provide suitable habitat. 

Goshawks: For all potential nesting sites (> 100-ha patches of mature-old forest) in and around the 

wildfire, we calculated the percent mature and old forest (>100 years old) within 2.8 km of potential 

territory centres forming 2,500-ha circles around each centre. Where the circle included more than 60% 

mature and old forest, we mapped the area as a potential goshawk foraging territory.  

Timber: We estimated the suitability of stands for immediate salvage and contribution to mid-term 

timber supply considering pre-fire age and volume, burn severity, accessibility and hauling distance. 

Reforestation: We estimated the benefits of reforestation for resilience, climate change adaptation, 

carbon sequestration, timber and non-timber values considering BEC variant and site series, historic 

deciduous component, potential for natural regeneration, proximity to human settlement and suitability 

for innovative silviculture (e.g., expanded diversity of stock, changed density, clump planting, 

encouraging shrub growth). 

Existing zoning: We summarised existing and emerging land-use zoning including protected areas, legal 

old growth management areas (OGMAs), visual quality areas designated for retention, forest ecosystem 

networks (legal zoning from Lakes North SRMP), wildlife habitat areas, ungulate winter ranges (UWR; 

existing and candidates from Omineca ESI), and candidate biodiversity management units (from 

Omineca ESI).  
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2.2.4 Developing Treatment Options  

We built a matrix linking potential restoration treatments to each value to be refined at workshops 

(Table 3).  

Table 3. Preliminary matrix of treatments for maintaining and/or restoring identified values (complex interactions mean that 
particular treatments may benefit more values than listed). 

 

F
u
e

l 
m

a
n
a

g
e

m
e

n
t 

F
o

re
s
t 
B

io
d
iv

e
rs

ity 

W
a

te
rs

h
e

d
 H

e
a

lt
h 

M
o
o

s
e 

G
o

s
h

a
w

k 

G
ri
zz

ly 

F
u
rb

e
a

re
rs 

C
u
lt
u
ra

l A
re

a
s 

B
e

rr
ie

s 

M
e

d
ic

in
a

l P
la

n
ts 

M
u
s
h

ro
o

m
s 

T
im

b
e

r 

R
a

n
g
e 

Harvesting Treatments 

¶ Avoid Salvage harvesting 
o Retain live trees 
o Retain large dead trees 
o Retain deciduous shrubs and trees 
o Retain riparian vegetation 

¶ Partial cut leaving mature live trees 

¶ Clearcut salvage 
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Planting and Seeding Treatments 

¶ Plant conifers 
o Plant climate-adapted mix of species  
o Reduce stocking and plant in clumps  

¶ Plant or promote deciduous trees and shrubs 

¶ Plant berry bushes 

¶ Seed exposed soil 
o Fall rye for short-term stabilisation 
o Native species for long-term  
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Access Treatments 

¶ Rehabilitate roads and fire guards 

¶ Plant roads and fire guards 

¶ Upgrade road drainage 

¶ Maintain roads and guards 

¶ Manage access 

 
 
 
X 

X 
X 

X 
X 
X 

X 
X 
 

 X 
X 
 
 
X 

  
 
 
 
X 

 
 
 
 
X 

 
 
 
 
X 

  
X 
 
X 

 
 
 
 
X 

 

Compiled workshop and meeting summaries are available on request.32 
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3 Wildfire Area Description 

3.1 Location 

The Shovel Lake Wildfire burned 92,412 ha (924 square kilometres) directly to the north of Fraser Lake 

όbŀŘƭŜƘ .ǳƴƪΩŜǘύ between July 27 and September 2018 (Figure 1). The interface wildfire impacted 

communities in Fraser Lake, Stellaquo and Nautley as well as land owners along the Highway 16 corridor 

from Burns Lake to Vanderhoof.  

  

Figure 1. Shovel Lake Wildfire boundary. The study area incudes all watersheds with a portion burned. 

Territories of four First NationsτYekooche, {ǘŜƭƭŀǘΩŜƴΣ bŀŘƭŜƘ ŀƴŘ ¢ǎΩil Kaz Kohτwere substantially 

affected by the Shovel Lake WildfireΤ ǘƘǊŜŜ ƻŦ ǘƘŜǎŜ ƴŀǘƛƻƴǎ ό{ǘŜƭƭŀǘΩŜƴΣ bŀŘƭŜƘ ŀƴŘ ¢ǎΩƛƭ YŀȊ YƻƘύ ƘŀǾŜ 

been involved in the Omineca ESI planning in the region over the past two years. In 2018, nearly a 

quarter ƻŦ bŀŘƭŜƘΩǎ ǘŜǊǊƛǘƻǊȅ ǿŀǎ ƛƳǇŀŎǘŜŘ ōȅ ǿƛƭŘŦƛǊŜǎΣ ǿƛǘƘ {ƘƻǾŜƭ [ŀƪŜ ǘƘŜ ƭŀǊƎŜǎǘ, burning 86,387 ha 

ǿƛǘƘƛƴ bŀŘƭŜƘΩǎ ǘŜǊǊƛǘƻǊȅ. Similarly, over 183,000km2 ƻŦ {ǘŜƭƭŀǘΩŜƴ ǘŜǊǊƛǘƻǊȅ ōǳǊƴŜŘΣ ǿƛǘƘ ŀ ƭŀǊƎŜ ǇƻǊǘƛƻƴ 

(74,580 ha) in the Shovel Lake Wildfire.33 Yekooche territory covers the entire wildfire area (92,412 ha). 

These massive fires impacted many areas that were vitally important to the practice of culture, rights 

and way of life. 

Note that maps presented here and below include the extent of watersheds fully or partially affected by 

fire. Assessment and restoration treatments consider watershed-scale hydrological and ecological 

context.  
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3.2 Ecology and Values 

3.2.1 Ecosystems 

The Shovel Lake Wildfire burned through a landscape of sub-boreal ecosystems typically shaped by fire. 

Low-elevation ecosystems within the fire area include dry and moist Sub-Boreal Spruce biogeoclimatic 

subzones (primarily SBSmc2, with SBSdw3 in the southeast and SBSdk in the southwest and Sutherland 

Valley); Engelmann Spruce - Subalpine Fir subzones (primarily ESSFmv1 with some ESSFmc in the 

northwest) cover the mountains (Figure 2). Within biogeoclimatic subzones, variation in soil, topography 

and disturbance leads to diverse ecosystems. On south-facing slopes, dry open ecosystems with patches 

of shrubland or grassland provide spring wildlife habitat. These ecosystems typically burn frequently; as 

the climate continues to shift, they may revert to shrubland and grassland. In the gently rolling terrain, 

dotted with lakes and wetlands, rich and wet ecosystems, with important cultural and wildlife values, 

are scattered throughout (Figure 2).  

 

Figure 2. Ecosystems of the Shovel Lake Wildfire study area. Biogeoclimatic subzones are shaded in green. Dark green shows 
ESSF subzones on mountains. Groups of special site series within subzones are shown as small patches of brighter colour. Dry 
ecosystems are primarily located on south-facing slopes; wet and rich sites are scattered throughout.  

Historically, the forest cover of these SBS subzones would have been replaced by wildfire about every 

100 years, while the ESSF forests would have been replaced about every 200 years.34 A landscape 

shaped by wildfire would include a rich mosaic of deciduous (primarily trembling aspen, paper birch on 

rich sites and black cottonwood on floodplains), coniferous (primarily lodgepole pine in seral stands, 

hybrid white spruce and subalpine fir in older stands, black spruce in upland forest and wetlands, and 

Douglas-fir on dry and warm sites) and mixed stands of different ages, with open dry forest on south-

facing slopes and patches of older forest on wet sites and areas skipped by fire. These landscapes would 














































































































































