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1 INTRODUCTION 
 
1.1 Background 
 
The three mountain parks field units (Banff, Lake Louise Kootenay Yoho (LLYK) and 
Jasper) are currently engaged in common fire management initiatives related to 
ecosystem restoration and protection from wildfire. These activities include wildfire 
response, prescribed burning, and forest fuel reduction.  
 
Directive 2.4.4 specifies that fire management in National Parks will be carried out in 
accordance with the Canadian Environmental Assessment Act (CEAA) and the Parks 
Canada Agency Management Directive 2.4.2 on Environmental Impact Assessment.   
 
While CEAA requirements form the key legal and administrative framework for fire 
management activities with the National Parks, as of 2007, no cohesive strategic 
assessment had been completed at a regional scale to effectively link fire and fuel 
management program objectives and knowledge within the mountain park field units. 
Extensive stakeholder consultation and a regional cumulative effect analysis were 
identified as key elements of a strategic assessment of fire and fuel management in the 
mountain parks. 
  
In January 2007 Parks Canada retained the services of Avens Consulting to develop a 
scoping document for the first phase of a Strategic Environmental Assessment (SEA) of 
the fire and fuel management program in the contiguous mountain National Parks. The 
scoping document outlined a process for strategically reviewing the fire and fuel 
management program.  
 
In October 2007 Avens Consulting was retained by Parks Canada to complete the second 
phase of the strategic review. This document is the final complete report of the Strategic 
Environmental Assessment of the Fire and Fuel Management Program in the Contiguous 
Mountain National Parks. 
 
1.2 Strategic Environmental Assessment 
 
Strategic environmental assessment (SEA) is the assessment of a policy, plan or program 
(Figure 1.1). While there is no single process for a conducting a SEA, there are 
recommended elements that should be included in a SEA such as a preliminary scan, 
analysis of environmental effects, and public consultation.   
 
This SEA followed the process outlined below: 
 
Setting the Context 
Conduct a review of policy to identify relevant plans 
Identify environmental protection objectives 
Propose SEA objectives 
Decides on the scope of the SEA 
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Assess the Effects of the Plan 
Identify and evaluate effects at project level and strategic level  
Propose mitigation measures 
Propose monitoring options 
Consult with authorities with environmental expertise 
 
Public Consultation 
Provide public with a copy of the SEA 
Take findings of the consultation into account 
Integrate considerations to amend SEA 
 
 

 

Figure 1.1 Links between management planning and environmental assessment process.  
Source: Parks Canada Guide to Compliance with the Canadian Environmental Assessment Act, 
January 2007. 
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Table 5.4 Selected VECs  
VEC Descriptors 

Biodiversity 
wildlife and vegetation species diversity, landscape  
heterogeneity, habitat diversity 

Terrestrial Ecosystem 
Health 

tree stand health, soil dynamics, invasive species 

Aquatic Ecosystem 
Health 

watershed regimes, water quality, water quantity 

Atmosphere  climate, air quality 

Human Health and Safety public health concerns, public safety, firefighter 
safety 

Infrastructure and Built 
Assets 

private and public buildings, campgrounds, park 
facilities, roads 

Social and Cultural 
Values 

traditional land uses, First Nations, heritage buildings 

Economic Vitality 
commercial operations, local business, economic 
development and stability 

 
There are several benefits of using these VECs as a framework the CEA. These VECs are 
considered important by the public for environmental, social, cultural, scientific, aesthetic 
and economic reasons. These VECs also form the basis of the Ecosystem Integrity 
Monitoring Program being developed by Parks Canada (Parks Canada, Fire Ecology Unit 
in Calgary, in progress). By using these VECs as a framework for evaluating the 
cumulative effects of fire and fuels management, the broad scale issues identified by the 
public as potential concerns can be systematically addressed. In addition, using these 
VECs will allow for some level of integration with the Parks Canada Ecosystem Integrity 
Monitoring Program once the program is implemented in the mountain parks. 
 
5.4 Boundaries of the CEA  
 

5.4.1 Geographical Boundaries 

 
The geographical scale of the analysis includes the four contiguous mountain national 
parks as well as adjacent provincial lands (Figure 5.3). The geographical boundaries of 
the CEA are based on relevant ecological units that correspond to the selected VECs. The 
boundaries were delineated as the approximate point at which the cumulative effects of 
fire and fuels management activities used within the mountain parks become insignificant 
or are too difficult to separate from the cumulative effects of other major land use 
activities or disturbances in the area. In the absence of definitive ecologically-based 
boundaries, anthropogenic boundaries were used. Anthropogenic boundaries were 
necessary for delineating the eastern boundary of the CEA study area because a definitive 
ecological boundary could not be identified which would match the scope of the work 
being undertaken. 
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Figure 5.3. Geographical boundaries delineated for the CEA.
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5.4.2 Temporal Boundaries  

The cumulative impacts of fire and fuels management have various temporal scales. 
Historically, fire management consisted mainly of excluding fire from the landscape. 
This management tactic began in the late 1980s in the mountain parks and continued until 
the mid-1980s with the introduction of prescribed burning and fuel management 
programs. The current fire management program consisted of a combination of 
suppression, prescribed burning and fuel management.  
 
The temporal boundaries of the CEA extend 100 years into the past and 10 years into the 
future. This allows for the analysis of the cumulative effects of almost 100 years of fire 
exclusion and an analysis of recent cumulative effects of the current fire management 
program and potential impacts of this program over the next 10 years. While 10 years 
may not be long enough into the future to determine all effects of prescribed fire and fuel 
management projects, much of the research used as a basis for the analyses and 
recommended mitigations are based on data that backcasts more than 400 years (fire 
history studies) and forecasts out to 2045 (modeling data from Banff Bow Valley study).  
The challenge in using a temporal boundary further out than 10 years into the future lies 
in synchronizing proposed management actions with those that that will actually occur 
beyond a 10 year planning horizon given changes in funding priorities, available 
resources, and the unpredictability of a management action like planned prescribed fire.   
 
Two temporal scales were selected: an historical scale (1890s – 1980s) and a more recent 
time scale including the last 3 decades and a 10 year projection into the future (1978-
2017). Since prescribed burning practices in the mountain national parks began in the late 
1980s, the period between the 1890s and the 1980s represents a time when fire exclusion 
was the dominant fire management technique. The period between the 1980s up until the 
present (2008) represents a period in which fire management practices evolved within the 
mountain parks. This included a reduction in fire suppression activities and the use of 
prescribed fires for ecological purposes. As it is likely that the current fire management 
program will continue, the temporal scale was adjusted to the next decade. This 10-year 
period coincides with the 10-year timelines outlined within the JNP, BFU and LLYK Fire 
Management Plans.  
 
 
5.5 Cumulative Effects Assessment of Fire Exclusion and Suppression 
 

5.5.1 Background 

This section discusses the cumulative effects of the past fire and fuel management 
programs which consisted primarily of intensive fire suppression in Banff, Jasper, Yoho 
and Kootenay National Parks and surrounding provincial lands in B.C. and Alberta on the 
ecological and social VECs.   
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5.5.2 Historical Fire Management Context 

Over the past 100 years there has been a shift in the fire regime of many areas in the 
Rocky Mountain region (Tande 1977, Van Wagner 1995). Fire-history studies suggest 
that fire frequency and extent have decreased markedly, especially in the montane 
ecoregion, over the past century (Tande 1977). Fire history records for Jasper National 
Park indicate widespread fire events in the summer of 1889, less extensive fires in 1905, 
and little fire thereafter (Tande 1979). It is generally accepted that fire has been 
negligible within Canadian Rocky Mountain parks over the past 70 years (Hawkes 1979, 
Tande 1979, White 1985, Masters 1990, Van Wagner 1995, Barrett 1996).  
 
The major factors contributing to the lack of fire activity during the past century are the 
implementation of fire exclusion policy, the widespread use of suppression activities, and 
the expulsion of First Nations people from the mountain parks at the turn of the century 
and, consequently, their use of fire as a management tool (Lewis 1980, Pyne 1997, 
MacLaren 1999, Barrett 1981, Johnson and Larsen 1991, Kay and White 1995).  
 
Fire exclusion is the policy of trying to eliminate fires from the landscape using fire 
suppression techniques. Fire suppression is human intervention to extinguish fires. Before 
there can be a suppression effect at a particular location in the landscape an ignition must 
occur. The only part of the landscape that is directly affected by suppression is the area 
that would have burned if the fire had not been suppressed. The remainder of the 
landscape and the actual area burned are not directly affected by suppression. 
Historically, suppression was the primary tool used to control both wildfire and human 
ignited fires. Currently, suppression is used as a management tool in conjunction with 
other fire management techniques to control fires. 
 
During the 1880s many high intensity fires swept through North America, a period that 
has been dubbed “The Great Barbeque” (Pyne 1997). The fires were not part of a natural 
regime, but were the result of human ignition sources and shifting land practices. As a 
result, the U.S. Forest Service formalized a national approach to wildland protection, 
which was heavily weighted towards aggressive fire suppression policy (Cohen and 
Miller 1978). That led to a national perspective of fire eradication and was underpinned 
by a lack of understanding of managing in concert with natural forces (e.g., predators, 
fires, floods). Thus, early fire management was based on "dominion over" the forces of 
nature as it was considered a more desirable land management policy (Mutch 1995). By 
the late 1930s, fire suppression had become effective in reducing the annual extent of 
fires, even in large wilderness areas in the northern Rocky Mountains (Barrett et al. 1991, 
Brown and Bradshaw 1994).  
 
As other land resource management agencies came into being, they followed the U.S. 
Forest Service's lead. Similar fire suppression policy emerged after 1945 in the Canadian 
Rocky Mountains; however, suppression activities had been taking place throughout the 
mountain national parks and surrounding landscapes since the early 1900s, as frontier 
settlers did not embrace fire as a natural process (Woodley 1995). While not completely 
suppressed, there was a great reduction in wildland fire. Fire suppression policy 
effectively put a stop to most traditional landscape burning. 
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For several decades fire exclusion seemed beneficial to society (for example, preservation 
of timber resources and watershed protection), but on closer scrutiny, there seems little 
doubt this policy has created many unhealthy features on Rocky Mountain landscapes.  
The structures of forests have shifted from early to late successional species, habitat 
diversity has declined, and hazardous fuels have accumulated (Keane et al. 2002). The 
health of many Rocky Mountain ecosystems is in decline because of fire exclusion. 
Furthermore, fire exclusion has actually made it more difficult to fight fires, and this 
poses greater risks to the people who fight fires and for those who live in and around 
Rocky Mountain forests and rangelands (Keane et al. 2002). 
 
The following sections detail the diverse cumulative effects of fire exclusion and 
suppression with respect to VECs in the mountain national parks. It is important to note 
that the impacts of exclusion occur gradually and are manifest in nearly every portion of 
the landscape. It is difficult to comprehensively describe and quantify these effects across 
large regions because exclusion effects are extremely variable in time and space. This 
discussion provides an overview of the known major consequences of fire exclusion on 
VECs in the mountain parks and surrounding landscapes.  
 

5.5.3 Cumulative Effects on Ecological VECs 

5.5.4 Biodiversity 

Cumulative effect of fire exclusion on biodiversity: Decreased fire frequency, severity, 
and intensity due to long periods of fire exclusion has resulted in a reduction in diversity 
of vegetation and wildlife at multiple scales in the mountain national parks ecosystems. 
Direction: negative Magnitude: major 
Geographic extent: Rocky Mountain 
ecosystem  Duration: long-term 

 
Fire exclusion and suppression dominated fire management policy in the mountain 
national parks between 1945 and the mid-1980s. This resulted in decades of decreased 
fire frequency and longer fire cycles throughout the mountain national parks and 
surrounding provincial lands compared to historical fire regimes (White 1985, Johnson 
and Larsen 1991). The cumulative effects of these changes have impacted the diversity of 
vegetation and wildlife. These effects are primarily negative and have compounded over 
time as a result of decades of suppression. 
 

5.5.4.1 Vegetation diversity 

Perhaps the most documented and studied cumulative effect of fire exclusion is the 
change in stand structure (spatial distribution of ‘patches’ or relatively homogeneous 
areas) and composition (the variety of patch types and their relative abundance) of 
vegetation in fire prone landscapes. In general, forest composition shifts from early seral, 
shade-intolerant tree species to late seral, shade-tolerant species, while stand structure 
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moves from single-layer canopies to multiple-layer canopies with prolonged fire 
exclusion (Mutch et al. 1993, Quigley and Arbelbilde 1997, Steele 1994, Veblen and 
Lorenz 1991). Shifts from early to late seral species in the absence of fire are consistent 
with successional theory that characterizes how vegetation will change without major 
disturbances (Table 5.5) (Arno et al. 1985, Drury and Nisbet 1973, Horn 1974).  
 
Table 5.5 Characteristics of early seral versus late seral species. 
Early seral species Late seral species 
Higher photosynthetic rates 
Lower tolerance for shade 
Rapid height and diameter growth 
Frequent cone tops 
Shorter life spans 
Short crown lengths 

Lower photosynthetic rates 
High shade tolerance 
Slow height and diameter growth 
Infrequent cone tops 
Long life spans 
Longer crown lengths, more dense 
Commonly have higher plant densities 
Multi-layered stand structures with sparse 
undergrowth 

Source: Bazzaz 1990, Oliver and Larson 1990, Grime 1979, Frost 1998, Horn 1974, Brown 1978, Van 
Hulst 1978. 
 
After decades of fire suppression plant species adapted to disturbance (those that best 
survive or regenerate after fire) are replaced by species better able to compete for 
resources in the absence of fire (Bazzaz 1979, Noble and Slatyer 1980). The density, 
cover, height, and vigour of undergrowth species tend to decrease as the overstory 
becomes dense and tree leaf area increases because of dominance by shade-tolerant 
species (Gruell 1986, Stickney 1985). In turn, undergrowth vascular plant species 
richness and density tend to decline on fire-excluded landscapes. Therefore, at a stand 
level, the diversity of vegetation in forest ecosystems decreases in fire suppressed 
landscapes.  
 
There is concern that the past fire suppression practices of Parks Canada may have 
altered the natural successional processes and may be contributing to a decline in stand 
diversity. Wilson and Stuart-Smith (2002) indicate that whitebark pine populations in the 
Canadian Rockies are threatened by anthropogenic factors including fire suppression, and 
associated seral replacement by more shade tolerant tree species. In Banff National Park, 
Achuff et al. (1996) modeled future vegetation succession for 50 years in the absence of 
fire and concluded that continued fire suppression would lead to an overall loss of 
biodiversity caused by a loss of 19 of 29 vegetation types. Aspen stands, in particular, are 
at high risk, as are open Douglas-fir stands and grasslands (Achuff et al. 1996). 
 
At the ecosystem scale, prolonged lack of fire in a landscape leads to a reduction in 
landscape diversity across fire prone landscapes. This has been identified in ecosystems 
that historically experienced surface fire regimes in southeastern British Columbia and 
are now experiencing a reduction of grassland and open forests and an increase in shade-
tolerant species and dense forests (Taylor et al. 1998). Extensive conifer invasion into 
montane grasslands has been documented in the Southern Rocky Mountains (Allen et al. 
1998, Bogan et al. 1999).  
 

 
Avens Consulting March 2008 63 



 SEA for the Fire and Fuel Management in the Mountain National Parks  Final Report 
 

The longer fire is excluded from fire prone landscapes the more homogeneous (less 
diversity of tree species and forbs) landscapes become because succession will eventually 
advance all stands to similar communities dominated by shade-tolerant species (Keane et 
al. 1996 and 1997, Marsden 1983, Turner et al. 1994). Even though late seral species may 
differ across a landscape depending on the site, the multilayer structures of these late 
seral stands are nearly identical across most biophysical settings (Oliver and Larson 
1990). However, there are situations where the exclusion of fire has not significantly 
impacted landscape diversity. Ecosystems historically characterized by infrequent stand-
replacing fires may not have been greatly altered by decades of fire suppression, partially 
because it is often not possible to suppress high-intensity fires (Agee 1993, Johnson and 
Larsen 1991, Romme and Despain 1989). High-elevation subalpine forests in the Rocky 
Mountains typify ecosystems that experience infrequent, high-severity crown fires (Peet 
2000, Veblen 2000). Fire free periods in the subalpine can persist as long as, or longer 
than, the fire exclusion period during the 20th century (Romme 1982, Romme and 
Despain 1989, Kipfmueller and Baker 2000, Veblen 2000, Schoennagel et al. 2003). 
Therefore, it is unlikely that the short period of fire exclusion in the mountain parks has 
significantly altered the naturally long fire intervals in subalpine forests and, in turn, the 
vegetation diversity (Romme and Despain 1989, Johnson et al. 2001, Veblen 2003). It is 
generally accepted that large, infrequent stand-replacing fires are “business as usual” in 
the subalpine, not an artefact of fire suppression (Schoennagel et al. 2004). 
 
Fire suppression was not effective enough to reduce subalpine burned area in Banff 
National Park in Canada (White 1985). Decreased vegetation diversity as a result of fire 
exclusion is therefore more likely to be prevalent in lower elevation forests, especially 
montane ecosystems, that more commonly experience mixed-severity burns. This 
phenomenon has been well illustrated through comparative analysis of historical and 
current photographs taken in the same location within the mountain parks (White and 
Hart 2007, Rhemtulla et al. 2002) (Figures 5.4-5.9). 
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Source: M.P. Bridge land 1915 
Figure 5.4a Jasper National Park, Power House Cliff, (1915).  
Athabasca River Valley bottom across a flood plain. The landscape consisted of patchy 
vegetation – open coniferous stands, large grasslands, juvenile forest and the occasional stand 
dominated by deciduous species. 
 

 
Source: J. Rhemtulla and E. Higgs 1998 
Figure 5.4b Jasper National Park, Power House Cliff, Athabasca River Valley (1997).  
Over time the landscape has transited to a more homogenous vegetation cover dominated by 
closed canopy coniferous forests. Deciduous stands have declined and grassland, shrubland, and 
juvenile forest have been replaced by forest. New forest growth up the valley flanks is evident. 
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The cumulative effects of fire exclusion on air quality are positive. Lack of fire and 
lengthened fire regimes reduce the amount of smoke entering the atmosphere therefore 
does not increase atmospheric particulate levels and does not contribute to air pollution. 
However, any improvements in air quality due to fire exclusion happen at the expense of 
ecosystem health (Brown and Bradshaw 1994, Covington et al. 1994).  
 

5.5.5.6 Summary of the cumulative ecological effects of fire exclusion  

Table 5.8 summarizes the cumulative ecological effects of fire exclusion and suppression. 
Figure 5.11 outlines the cause and effect relationships of the cumulative ecological 
effects of fire exclusion as outlined above. 
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Table 5.8 Summary of the cumulative ecological effects of fire exclusion and suppression. 
Key components 
affected by Fire 
Management plans 

Other stressors on key components Additive or counteracting effects of historical fire 
exclusion practices on key components  

Overall 
Trend 

BIODIVERSITY 

Vegetation 

- non-native plants 
- over-abundant herbivores 
- climate change  

- decreased diversity of vegetation at stand and ecosystem 
level  

- decreased early seral communities 
- increased landscape homogeneity  
- increase in dominance of one patch type 

- -  

Habitat 

- habitat fragmentation (roads, towns, 
agriculture, oil and gas activities, logging) 
- non point source pollution (pesticides) and 
toxins  

- decrease in patch diversity and landscape heterogeneity 

- - - 

Wildlife 

- direct human-caused mortality 
- human-caused displacement and habituation 
- habitat fragmentation (roads, towns, 
agriculture, oil and gas activities, logging) 
- non point source pollution (pesticides) and 
toxins 

- decrease in high quality habitat and habitat effectiveness 
- decrease in forage, protection, shelter, migration and 
reproduction  
- increased hiding and thermal cover 
 

- - - 

TERRESTRIAL ECOSYSTEM HEALTH

Vegetation structure 
and fuel loads 

- human activity (logging, development, 
agriculture) 
- non-native plants 
 

- decreased diversity of forest structure and composition 
- increased number of shade tolerant species 
- decreased number of fire tolerant species 
- decreased plant vigour 
- increased vertical stand structure, canopy closure, vertical 
fuel ladder 
- increased risk of larger more destructive crown fires 
- short term increase in stand productivity 

- -  

Soil nutrient cycling 

- human activity (logging, development, 
agriculture) 
- non-native plants 
 

- decreased nutrient (N,P,S) availability and cycling 
- decreased soil temperatures 
- decreased decomposition 
- increased pore space, water holding capacity 

- 

Insects and disease 

- climate change (?) 
- human activity (logging, development, 
agriculture) 

- increase in insect and disease populations and epidemics 
- increase in migration due to elevated tree densities in stands 
- increased number of host species 
 

- - - 
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