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4.10 Wildlife Resources 
 
Wildlife is a VEC that will be affected by the Project. Consideration of potential effects on wildlife has 
been identified for the Project in the AENV Terms of Reference specified by the provincial and federal 
governments as an essential component of the EIA. For the purpose of the Project, wildlife is defined 
as mammals, birds, reptiles and amphibians. Information presented here is derived from project-
specific wildlife studies conducted by TERA Environmental Consultants Ltd. (TERA 2000a, 2002, 2006) 
as well as other relevant technical studies and literature.  
 
4.10.1 Boundaries 
 
4.10.1.1 Spatial Boundaries 
 
For assessing potential project effects on wildlife species, the spatial boundaries consisted of a RSA 
and LSA: 
 
• The LSA encompassed the riparian and aquatic habitats from the proposed headworks site to a 

point approximately 26 km upstream, which coincided with the approximate upstream limit of the 
anticipated inundation by the project headpond. Effects are discussed and evaluated in relation to 
this area as well as the adjacent wildlife management units (WMUs) 359 and 526.  

 
• The RSA included the Peace River valley and associated WMUs (359, 520, 522, 523, 526, 527, 

528) upstream from the LSA approximately 275 km to the Bennett Dam and downstream an 
equivalent distance.  

 
Quantitative discussion of relative habitat loss is primarily focused on those habitats found within the 
LSA, in order to provide a more ecologically sensitive interpretation confined within the zone of 
inundation. Figure 4.10-1 illustrates the spatial boundaries for the wildlife VEC. 
 
4.10.1.2 Temporal Boundaries 
 
The project-related temporal effects will range from short-term to long-term effects over the projected 
100-year life span of the Project. Effects associated with the construction phase will only occur over a 
number of months within an estimated four-year period while other effects, such as habitat loss and 
alteration, will occur over the 100-year lifespan. If the headworks were decommissioned afterwards, 
effects would be extended for perhaps another 25 to 50 years before the system returned to something 
approaching the present regulated flow conditions. Effects from upset events and accidental incidents 
could occur throughout the lifetime of the Project, but are anticipated to be temporary if they do occur. 
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4.10.1.3 Administrative Boundaries 
 
Wildlife resources within the LSA and RSA are administered both at the provincial and federal levels. 
Responsibility for the former rests with Alberta Sustainable Resource Development, while the latter is 
administered primarily by the Canadian Wildlife Service under the auspices of Environment Canada. 
Responsibility for migratory birds is a federal responsibility and is guided by the Migratory Birds 
Convention Act (Government of Canada 1994, Internet site).  
 
4.10.1.4 Technical Boundaries 
 
There are no wildlife-related technical boundaries. 
 
4.10.2 Description of Existing Conditions 
 
The LSA supports a diverse and representative faunal community typical of the Dry Mixedwood and 
Peace Parkland ecoregions and the Boreal Forest Natural Region. Land use and associated human 
activity have reduced habitat suitability for many species, particularly large carnivores and avian 
species closely associated with either mature forest cover or large forest interior areas. The LSA and 
RSA provide potential seasonal and/or year-round habitat for approximately 44 species of mammals, 
204 species of birds, and seven species of reptiles and amphibians (TERA 2000b). These species and 
their conservation status are presented in Tables 1, 2 and 3 in Appendix D which list the wildlife species 
known or believed to be making use of habitat within the LSA as well as the broad vegetation 
ecosection subunits they are dependent on or typically associated with.  
 
Figure 4.10-2 is an ecological land classification (ELC) of the project footprint. The ELC is the summary 
of the results of field work for soil, vegetation and wildlife. The ELC map was based on air photo 
interpretation verified by field data collection.  
 
For the wildlife assessment, the classification term "ecosection unit" and the more refined term "broad 
vegetation ecosection subunit" are used interchangeably with the term "habitat". These terms are 
further described in the following paragraph. Some species are more closely associated with relatively 
few broad vegetation ecosection subunits (e.g., northern flying squirrel) while others may occur within 
any of the subunits during the year (e.g., white-tailed deer). In some cases a species may have a very 
specific reproductive habitat requirement and yet forage over a broad number of subunits (e.g., golden 
eagle).  
 
Ecosection units were identified for the LSA on the basis of slope, aspect, association with 
contemporary floodplain process, soils and vegetation (Figures 4.10-3 to 4.10-7). Five ecosection units 
were defined:  
 
• river island 
• river terrace 
• erosion slope-warm aspect 
• erosion slope-cool aspect 
• shoreline 
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The ecosection units were further refined into broad vegetation ecosection subunits by vegetation 
classification and community type mapping in the LSA (Williams 2004). Fourteen broad vegetation 
ecosection subunits were defined:  
 
• willow flat 
• willow-herbaceous 
• beach-herbaceous 
• tall shrub 
• mixedwood forest 
• deciduous forest 
• coniferous forest 
• aspen-shrub transition 
• shrubland 
• aspen-grassland transition 
• grassland 
• unvegetated or mass wasting slope 
• cultivated 
• disturbed 

4.10.3 Potential Interactions, Issues and Concerns 
 
The Project has the potential to affect wildlife using the LSA and to a lesser extent downstream portions 
of the RSA through six primary interactions: 
 
• direct alteration of habitat structure and composition caused by creation of the headpond and 

construction of facilities 
• indirect habitat alteration caused by deposition of silt and bedload or through altered microclimate 
• indirect disturbance related to habitat loss as a result of wildlife avoiding areas of human activity 
• physical blockage of wildlife movement 
• increased probability of mortality due to accident, predation and hunting 
• increased intra- and inter-specific competition for habitat and associated resources (e.g., food, nest 

sites, calving areas, thermal cover) 
 
These interactions are matched with different aspects of the project construction and operations in 
Table 4.10-1.   
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Table 4.10-1: Project Environmental Effects Interaction Matrix for Valued Environmental 
 Component: Wildlife 
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Project Activities and Physical Works 
Construction 
Onsite construction activity   X    
Offsite transportation of crew and materials   X  X  
Creation of headpond X X X X X X 
Creation of transmission line X X X  X X 
Creation of road network X X X  X X 
Creation of headworks, weir, boat ramp X X X   X 
Operations 
Road use   X  X  
Operation of turbines and weir X  X X X X 
Decommissioning 
Deconstruction   X X X  
Reclamation and cessation of activities X  X X X X 
Malfunctions, Accidents and Unplanned Events 
Contaminant spills X    X X 
Fire X X X X X X 
Catastrophic headworks failure X X X X X X 
Other Past and Present Projects 
Cattle grazing X X   X  
Agricultural land clearing X X   X  
Borrow pits X  X X   
Dunvegan Historic Site X   X   
Water-based recreation       
Canfor forest management area X  X X   
Devon Energy Corp. oil and gas lease X X X X   
Bennett Dam X X X  X  
Transportation and utilities corridors X X X  X  
Dunvegan Bridge       
Devon Canada Corp. and Pembina Pipeline Corp. 
pipeline crossing Peace River at Dunvegan       

Water intake pipe at Fairview       
Dunvegan West Wildland Park        
Likely Future Projects 
New borrow pits X  X X   
Expansion of Dunvegan Historic Site X  X X   
New or upgraded transportation and utility corridors X  X X X X 
BC Hydro Site C at Taylor X X X  X  
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4.10.3.1 Direct Habitat Alteration – Habitat Structure and Composition 
 
4.10.3.1.1 Headpond 
 
Under the present regulated flow regime, water levels in the Peace River fluctuate radically on a daily 
basis. Glacier Power intends to minimize water level fluctuations in the headpond as much as possible 
to maximize power generation. This operating regime will have beneficial effects on both aquatic and 
terrestrial wildlife in the area. The general habitat effect of the Project will be an overall reduction in the 
amount of terrestrial wildlife habitat and an alteration and potential increase in certain types of aquatic 
habitat. To some extent reduced fluctuations in water level may allow some stabilization of shoreline 
habitat that currently does not occur. 
 
Direct alteration of habitat structure and composition will occur as a result of permanent elevation in the 
mean and seasonal maximum height at which Peace River flows through the 26-km headpond section. 
Portions of the nearshore river island and shoreline terrestrial habitats will be permanently flooded, 
while habitats at elevations immediately above those permanently flooded habitats (e.g., river terrace, 
erosion slope) will be subject to seasonal flooding during spring runoff. Over time, the newly defined 
riparian habitat margin should come to resemble the existing riparian margin only somewhat further 
upslope from present river elevations. 
 
Permanently flooded terrestrial habitat will become shallow water aquatic habitat, while previous 
shallow water habitats will become deepwater habitats.  
 
Terrestrial habitats newly subject to seasonal flooding or increased frequency of seasonal flooding will 
change in both habitat structure and composition. Anticipated elevated soil moisture and water-logging 
will be tempered by slope characteristics, surficial materials and site proximity to the river. Seasonal 
flooding and potential water-logging are expected to result in mortality of some forest cover and create 
some new snag habitat (i.e., wildlife trees) that will be suitable for bark and insect feeding birds, cavity 
nesters and perching. Sites newly subject to seasonal flooding and scour will revert to early 
successional riparian shrub-type communities and attract the wildlife species associated with these 
communities. 
 
Creation of the headpond will also alter the seasonal and structural pattern of ice build-up and scour 
both upstream and downstream from the headworks. In typical years the headpond will have a 
seasonal ice cover while open-water conditions will usually occur for 20 km or more below the 
headworks structure. These latter conditions may reduce the crossing hazard for wildlife. Alteration of 
the ice regime will potentially affect the productivity and seasonal distribution of fish and aquatic 
invertebrates, and in turn the availability of such prey for species such as bald eagle, merganser, otter 
and wandering garter snake. Where ice scour is increased or decreased nearshore, habitats will also 
be correspondingly modified. Reduced scour would, for example, favour establishment of nearshore 
riparian vegetation and promote use by wildlife species associated with it. 
 
4.10.3.1.2 Headworks, Roads, Transmission Lines 
 
Construction of road access and associated infrastructure (e.g., parking area, boat ramp) will result in 
direct habitat loss as will construction of the transmission line where clearing is required (see 
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Table 4.10-6).The physical structure spanning the river will result in direct terrestrial habitat loss where 
it abuts the land. The size of this loss depends on the size and design of the structure. 
 
4.10.3.2 Indirect Habitat Alteration - Habitat Fragmentation, Silt and Bedload 

Deposition and Microclimatic Effects 
 
Structural fragmentation of large blocks of contiguous forest cover has the potential to reduce habitat 
suitability for various forest interior adapted species. For hydroelectric facilities, this effect is mainly 
associated with roads or transmission lines, though on traditional “big pond” hydroelectric projects, 
large reservoirs may also substantially fragment and isolate wildlife populations. The Project will not 
result in fragmentation of large forest interior habitats. 
 
The proposed project infrastructure (e.g., roads, transmission line) will still add to other land use 
changes that have altered the supply of wildlife habitats in the LSA and have been included as part of 
the baseline case. Previous direct habitat alteration in the LSA is primarily concentrated at two 
locations: 
 
•  the area between the proposed headworks downstream for about 2 km past the Highway 2 

crossing of the river (i.e., Highway 2, Dunvegan Historic Park and campground, market garden and 
associated infrastructure, access trails to Dunvegan and Hines Creeks, inactive gravel extraction pit 
and trails) 

• a south-facing, low elevation terrace approximately 8.6 km upstream from the headworks that is 
accessible by trail that was cleared and actively farmed for several years 

 
Additional habitat alteration is associated with access trails from the tableland to the river bottom (e.g., 
trial through Hamelin Creek valley). Outside the LSA, tableland habitats have been extensively altered 
because of human settlement, clearing for agricultural practices and development of infrastructure. 
These practices have subsequently affected habitat composition of the Peace River valley. 
Concentrations of weedy and undesirable agronomic species are common in frequently disturbed areas 
(e.g., shoreline ecosection subject to high and low water levels) and have spread into adjacent, 
relatively undisturbed habitats, including river island ecosection. Cattle access to segments of the valley 
has also contributed to loss and alteration of native habitats through overgrazing, conspicuous 
trampling of understorey vegetation and spread of weeds. 
  
Past and present effects of land use change and associated human activity on available habitat supply 
will have, to a certain extent, mirrored changes in distribution and supply of native vegetation. Added to 
this are effects associated with consumptive wildlife use, problem wildlife control and accidental 
mortality. Fragmentation effects caused by clearing and increased linear access density (e.g., roads, 
trails, rights-of-way) will have reduced habitat suitability and security for several forest-associated 
species. In other cases, replacement of forests by field or pasture will have enhanced habitat for 
species more typically associated with grassland habitats.  
 
Change in linear access density between current and post-project conditions is illustrated in 
Figure 4.10-8 for the LSA as well as the portion of the LSA between the headworks and the Dunvegan 
Bridge crossing of the Peace River valley. The length of existing roads, trails and highway alignments in 
the project area within the LSA is approximately 17.5 km. The Project requires 2.6 km (15 percent 
increase) of permanent road (construction and operations phases). 
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Reduced water velocities within a headpond typically result in the deposition of both coarse- and 
fine-textured sediment (MMA 2000, 2006). The magnitude and calibre of sediment deposition depends 
on the characteristics of the incoming sediment load, the size of the headpond, the range in post-
project water velocities and the relative elevation of the outlet. Coarse-textured sediment deposition can 
result in the formation of bars, islands or deltaic deposits in the upper portion of the headpond. Over 
time, these features have the potential to replace similar habitats that were submerged because of 
increased water levels. Entrainment of fine sediments in the headpond is expected to be limited to a 
fraction of a percent of the annual sediment transported by the Peace River. The deposition of fine-
textured sediments within the headpond may reduce the availability of sediment for replenishment of 
downstream riparian habitats.  
 
Removal of the coarse-textured sediment load due to sediment deposition can sometimes cause 
channel down-cutting in the area below the hydroelectric facility and subsequent loss of riparian 
habitats (MMA 2000). This is particularly common on sand-bedded channels. However, below the 
headworks the channel is naturally lag-armoured with gravels, cobbles and boulders such that the 
potential for down-cutting is much reduced and substantive erosion is not predicted.   
 
Headpond construction has the potential to reduce the supply of woody debris downstream from the 
hydroelectric facility if this material is intercepted by the facility and not replaced in the downstream 
channel (MMA 2000, 2006). This has the potential to affect the availability of microhabitats on 
downstream bars and islands which typically occur around debris accumulations. 
 
Microclimates within the LSA will be slightly altered as a result of the creation of a headpond and the 
increased water vapour in and around the hydroelectric facility. Vegetation will respond to changes in 
precipitation and thermal regime with attendant effects on wildlife. The magnitude of effect of the 
headpond on the microclimate is dependent on characteristics of the headpond (e.g., water retention 
time, aerial extent of flooded land in the headpond). The scale of this change for the Project is 
anticipated to be minor due to the small increase in total surface area. This condition becomes more 
pronounced as the waterbody becomes larger. 
 
4.10.3.3 Wildlife Disturbance 
 
Wildlife may be displaced from normally preferred habitats either in the short or long term because of 
human activity. Response may vary depending on the species, the individual’s previous experience, 
seasonal effects and the nature of the human activity (i.e., passive or pursuit-oriented). In some cases 
the displacement may be relatively short-term (e.g., minutes or hours). In other cases activity may shift 
from diurnal to twilight or nocturnal hours, or result in the complete abandonment of the habitat. Where 
passive, non-pursuit oriented human activities become routine, greater potential for habituation occurs.  
 
Human activity and wildlife response is expected to be most intense during the construction phase of 
the Project when many workers and numerous equipment will interact with resident wildlife species 
previously exposed to more moderate to low levels of human activity. During operations, activity levels 
will subside, though there will be a net increase in long-term human activity levels along access roads 
and at the headworks.  
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4.10.3.4 Physical Access to Habitat 
 
Creation of a headpond and associated infrastructure (i.e., headworks, roads, transmission lines) may 
alter wildlife movement patterns and their ability to access habitats along or across Peace River near 
the LSA. The headpond and facilities may manifest as either a behavioural or a physical obstruction. 
Anti-predator adaptations may cause a species to be reluctant to expose itself or avoid situations where 
it does not have a viable escape route. Behavioural barriers may also occur where an animal perceives 
an environmental hazard and associated risk (e.g., thin ice, rapids, unstable terrain). Alternately, 
obstructions may be physical barriers where the species in question is physically incapable of crossing. 
 
4.10.3.5 Vulnerability to Predation, Hunting and Accident 
 
The Project has some potential to increase wildlife vulnerability to predation, hunting and accidents. 
Possible interactions could involve: 
 
• animal–vehicle collisions  
• avian collisions with transmission lines 
• increased predator or hunter access 
• attraction of unusual concentrations of wildlife attractive to predators and hunters 
• potential creation of unstable ice conditions 
• creation of excessive water velocities resulting in drowning, or turbine or weir mortality 
 
4.10.3.6 Intra- and Inter-specific Competition 
 
The Project could have the potential to increase competition within (intra-) and among (inter-) species, 
depending on its overall effect on habitat supply and availability. This could, for example, result in 
moose competing with each other for a reduced woody browse supply or result in different avian 
species competing for more limited nest sites. 
 
4.10.4 Residual Environmental Effects Evaluation Criteria 
 
Residual adverse environmental effects on wildlife from interactions related to the Project would be 
considered significant if one or more of the following occurs:  
 
• reduced regional population viability of any given species 
• more than 10 percent permanent reduction in the availability of a primary habitat within the LSA and 

RSA used by a listed or endangered species 
• more than 10 percent permanent reduction in a regionally unique habitat type with high potential to 

support unique species of wildlife (i.e., regionally uncommon, locally important) 
• a detectable change in the abundance and distribution of a species sufficient to downgrade its 

conservation status provincially or federally 
• probable exceedance of an unambiguous provincial or federal threshold for habitat supply or 

species mortality rate 
• substantively altered human access to wildlife resources 
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• creation of new environmental conditions which have the potential to result in the establishment of a 
species previously unsuited to the ecoregion 



 
The residual environmental effect on wildlife is considered to be positive if the Project reverses the 
effects of any past or present human land uses which are currently compromising wildlife abundance, 
diversity or productivity relative to that which would have occurred in their absence under the current 
climatic regime. 
 
4.10.5 Effects Analysis, Mitigation and Residual Effects Prediction 
 
Table 4.10-2 presents the environmental effects analysis matrix for the wildlife VEC. The matrix 
addresses each activity associated with the Project, the potential effect of each activity on wildlife, 
potential mitigation measures and criteria for assessing the environmental effect. The assessment of 
accidental events is incorporated into the discussion of each of the project effects. 
 
Table 4.10-2: Environmental Effects Assessment Matrix Template Valued Environmental 
 Component: Wildlife 

Evaluation Criteria for Assessing 
Environmental Effects 

Project 
Activity 

Potential Positive (P) 
or Adverse (A) 
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Headpond 
creation 

Reduction in total 
amount and type of 
terrestrial habitat (A) 

• Run-of-river design has 
substantially reduced losses and 
alterations compared with more 
conventional “big pond” closed 
designs 

• Headpond (i.e., 95% and 5% 
exceedance levels) designed to 
operate largely within the pre-
Bennett Dam 1:100 year 
floodplain 

• Implement reclamation plan to 
accelerate establishment of early 
seral floodplain vegetation 

2 2 5/6 R 2 

Shift in location and 
amount of nearshore 
and low-terrace riparian 
habitats (A) 

• None proposed 2 2 5/6 R 2 

Creation of snag habitat 
(P) 

• None proposed 2 2 5/6 R 1 

 

Increase in low velocity 
aquatic habitat (P) 

• None proposed 2 2 5/6 R 2 

 
 

Altered productivity and 
distribution of 
piscivorous prey base 
(P/A) 

• Ensure fishway design is 
optimized for greatest number of 
species 

2 2 5/6 R 2 
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Table 4.10-2: Environmental Effects Assessment Matrix Template Valued Environmental 
 Component: Wildlife 

Evaluation Criteria for Assessing 
Environmental Effects 

Project 
Activity 

Potential Positive (P) 
or Adverse (A) 

Environmental Effect 
Mitigation 
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Headpond 
creation 
(cont’d) 

Increased sediment 
deposition upstream 
from headworks with 
reduction in downstream 
floodplain habitat 
composition and 
productivity (A) 

• Run-of-river hydroelectric design, 
velocity sufficient to keep fines in 
suspension  

1 2 5/6 R 2 

 Alteration of physical 
access to habitat (A) 

• None proposed 2 2 5/6 R 1 

Road 
construction 
and 
construction 
use 

Disturbance or direct 
loss of wildlife during 
breeding season (A)  

• Site preparation and vegetation 
clearing in winter to avoid 
breeding and nesting season 

• Construction during summer 

2 2 3/2 R 2 

Use Increased animal–
vehicle collisions (A) 

• Setting of low speed limits 
• Posting of “watch for wildlife” 

signage along the access roads 

1 2 3/1 R 1 

 Loss and fragmentation 
of forest interior habitats 
(A) 

• Ensuring final routing avoids 
fragmenting forest interiors 

• Minimizing and potentially 
scheduling construction vehicle 
traffic 

1 2 3/6 R 2 

Disturbance or direct 
loss of wildlife during 
breeding season (A)  

• Site preparation and vegetation 
clearing in winter to avoid 
breeding season 

• Construction during summer 

1 1 2/1 R 2 Transmission 
line 
construction 

Habitat loss and 
fragmentation (A) 

• Confining transmission line to 
same right-of-way as access 
roads as much as possible 

• Routing transmission line to 
avoid forested areas to the 
greatest extent practical 

1 1 5/6 R 2 

Disturbance of wildlife • Road maintenance to avoid 
breeding and nesting season 

2 1 5/6 R 2 Road operation 

Increased animal–
vehicle collisions 

• Setting low speed limits 
• Posting signage 

1 1 5/6 R 2 

Transmission 
line operation 

Avian collisions with 
transmission line (A) 

• Ensuring transmission line is 
routed to avoid spanning large 
valleys and ridgelines 

1 1 5/6 R 2 
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Table 4.10-2: Environmental Effects Assessment Matrix Template Valued Environmental 
 Component: Wildlife 

Evaluation Criteria for Assessing 
Environmental Effects 

Project 
Activity 

Potential Positive (P) 
or Adverse (A) 

Environmental Effect 
Mitigation 
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Transmission 
line operation 
(cont’d) 

Avian electrocution (A) • Using bird-friendly transmission 
line design to minimize potential 
for grounding wire or pole 
perching birds 

     

Headworks 
construction 

Disturbance or direct 
loss of wildlife during 
breeding season (A) 

• Scheduling construction for late 
summer or early fall 

2 1 2/2 R 2 

Headworks 
operation 

Habitat loss and 
fragmentation (A) 

• Re-landscaping disturbed areas 
to emulate previous habitat 
conditions 

2 1 5/6 R 1 

 Accidental mortality 
caused by weir and 
turbines (A) 

• Design includes provision for 
safety boom 

• Water velocities will be reduced 
in headpond 

• Species avoidance of headworks 
should favour crossings further 
upstream from proposed site 

1 1 5/6 R 1 

KEY: 
 
Magnitude: 
 
1 = low: e.g., a few individuals, species 

and or habitats affected 
 
2 =  medium: e.g., a moderate percentage 

or number of individuals, species and 
or habitats affected within the LSA 

 
3 = high: e.g., a large percentage or  

number of individuals, species and or 
habitats within LSA affected 

 
4 = very high e.g., long-term regional 

effects on wildlife abundance, 
distribution and biodiversity (e.g., 
effect on an endangered species) 

 
 
 
Geographic Extent: 
 
1 = less than 1 km² 
2 = 1–10 km² 
3 = 11–100 km² 
4 = 101–1000 km² 
5 = 1001–10,000 km² 
6 = more than 10,000 km² 
 
 
 
Duration: 
1 = less than 1 month 
2 = 1-12 months 
3 = 13-36 months 
4 = 37-72 months 
5 = more than 72 months 

 
 
 
Frequency: 
 
1 = less than 11 events per 
year 
2 = 11–50 events per year 
3 = 51–100 events per year 
4 = 101–200 events per year 
5 = more than 200 events per 
year 
6 = continuous 
 
Reversibility: 
 
R = reversible 
I = irreversible 

 
 
 
Ecological and Socio-
cultural and Economic 
Context: 
 
1 = relatively pristine 

area or area not 
adversely affected 
by human activity 

 
2 = evidence of adverse 

effects 
 
N/A = Not applicable 
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4.10.5.1 Direct Habitat Alteration – Habitat Structure and Composition 
 
The Project will involve a permanent increase of approximately 154 ha in wetted channel within the 
proposed headpond area. A total of 66 ha of terrestrial habitat will be permanently flooded. The 
headworks will take an additional 1.9 ha of habitat while newly proposed roads will permanently remove 
a further 24 ha of habitat. Transmission line rights-of-way will alter an additional approximate 1 ha of 
habitat. A more detailed discussion of these changes is provided in the following subsections. 
 
4.10.5.1.1 Headpond 
 
A data summary of the extent of direct habitat alterations to ecosection units associated with the 
headpond is presented in Table 4.10-3, and illustrated in Figure 4.10-9. The Project will result in the 
permanent and seasonal flooding of a number of nearshore ecosection subunits, primarily associated 
with the river island and shoreline ecosections. Alteration of habitats within these two ecosections 
accounts for 91 percent (60 ha) of alterations associated with permanent flooding and 79 percent 
(70 ha) of alterations attributable to seasonal flooding. A total of 6 ha of the remaining ecosections will 
be altered due to permanent flooding and 19 ha altered by seasonal inundation. The most locally and 
regionally unique habitat in the study areas are the steep, warm, mid to upper south-aspect slopes of 
the Peace River (i.e., erosion slope - warm). 
 
Predicted alteration to broad vegetation ecosection subunits caused by creation of the headpond for the 
Project is summarized in Table 4.10-4 and illustrated in Figure 4.10-10. These data indicate that the 
greatest effects will be associated with nearshore subunits. Approximately 57 ha of these subunits (tall 
shrub, willow flat, beach herbaceous, willow herbaceous) will be subject to permanent inundation. 
These subunits are typically dominated by shrubs and herbaceous cover. Approximately 5 ha of 
typically mature riparian forest (deciduous, coniferous and mixedwood) cover will be lost due to 
permanent flooding and another 17 ha due to seasonal flooding. Approximately 17 ha of nearshore, 
willow-dominated habitats will be regained as a result of seasonal flooding of sites which are currently 
forested. 
 
Approximately 45 vertebrate wildlife species of the approximately 175 wildlife species potentially 
occurring in the LSA have primary habitat associations closely linked to the riparian environments, 
which will be subject to effects caused by the headpond (Table 4.10-5), specifically: 
 
• 18 species would experience less than 10 percent reduction in primary habitat supply 

• 10 species would experience greater than 50 percent reduction in primary habitat supply including 
one (herring gull), which would experience greater than 90 percent (13 ha) reduction in primary 
habitat supply (river island – beach herbaceous or unvegetated mass wasting)  

 
It must be recognized however, that over time, largely equivalent riparian habitats will become re-
established along the new wetted margins of the headpond. Similarly river island ecosections are also 
predicted to re-establish in the upper headpond.  
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Table 4.10-3: Predicted Direct Ecosection Unit Alteration by the Headpond 

Baseline Permanently 
Flooded 

Seasonally 
Flooded  

Habitat in 
LSA Unaffected 1:20 Year Flood  1:100 Year 

Flood  Ecosection 
Unit 

ha ha  % of 
totala ha  % of 

totalb ha  % of 
totalc ha  % of 

total d ha  % of 
total e

River island 74 29 39 18 24 27 36 27 36 27 36 

Shoreline 123 31 25 52 42 40 33 18 15 22 18 

River terrace 117 2 1 6 5 109 93 15 13 29 25 

Erosion slope 
(warm) 1,463 2 0 6 0 1,455 99 11 1 17 1 

Erosion slope 
(cool) 1,539 2 0 7 0 1,530 99 12 1 19 1 

Total f 3,316 66 2 89 3 3,160  95 84 3 114 3 

Notes: 
a. Based on extrapolation of the 95% exceedance line.  
b. Based on extrapolation of the 5% exceedance line. Measured as incremental area of ecosection unit flooded over and above area 

permanently flooded.  
c. Value indicates amount of ecosection unit remaining after subtracting the area of permanently and seasonally flooded values from the 

baseline condition. Value includes ecosection units potentially affected by lower frequency flooding events e.g., 1:20 year and 1:100 year 
floods.  

d. Amount over and above that affected by permanent or seasonal flooding.  
e. Amount over and above that affected by permanent or seasonal flooding but inclusive of 1:20 year flood effect. 
f. % total measured as percent of total in Baseline column. Sum of permanently flooded, seasonally flooded and residual is 100% 

(approximate given rounding up or down of values) of the baseline.  
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River Island

Permanent
29 ha (39%)

Residual
27 ha (36%)

Seasonal
18 ha (24%)

1:100 Year Flood
27 ha (36%)
of Residual

1:20 Year Flood
27 ha (36%)
of Residual

Shoreline

Residual
40 ha (33%)

Permanent
32 ha (25%)

Seasonal
52 ha (43%)

1:100 Year Flood
22 ha (18%)
of Residual

1:20 Year Flood
18 ha (15%)
of Residual

Erosion Slope - Warm Aspect

Residual
1,455 ha (99%)

Permanent
2 ha (0%)

Seaonal
6 ha (0%)

1:100 Year Flood
17 ha (1%)
of Residual

1:20 Year Flood
11 ha (1%)
of Residual

 
a.  Explanation of figure labels: 
 
 = area of unit expected to be permanently flooded by the 

Project 
 
 = area of unit expected to be seasonally flooded by the 

Project, expressed as an increment to the 95 percent 
value 

 
 = area of unit expected to be unaffected by post-project 

water levels. Residual includes the 1:20 and 1:100 
year flood data. 

River Terrace

Residual
109 ha (93%)

Permanent
2 ha (1%)Seasonal

6 ha (5%)

1:100 Year Flood
29 ha (36%)
of Residual

1:20 Year Flood
15 ha (13%)
of Residual

Erosion Slope - Cool Aspect

Seasonal
7 ha (0%)

Permanent
2 ha (0%)

Residual
1,530 ha (99%)

1:100 Year 
Flood

19 ha (1%)

1:20 Year 
Flood

12 ha (1%)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 4.10-9: Predicted Ecosection Unit Alteration by the Headpond 



 



 
Table 4.10-4: Predicted Direct Broad Vegetation Ecosection Subunit Alteration by the Headpond 

Baseline Permanently 
Flooded  

Seasonally 
Flooded  

Habitat in LSA 
Unaffected  

1:20 Year 
Flood  

1:100 Year 
Flood  Broad Vegetation 

Ecosection Subunit 
ha ha % of 

totalb ha % of 
total ha % of 

totald ha % of 
totale ha % of 

totalf

Tall shrub(ts) 6 5 83 0.2 4 1 17 0.3 6 0.3 6 

Willow flat(wf) 54 20 37 23 43 11 20 9 17 10 18 

Beach herbaceous (bh) 35 20 57 8 23 7 20 1 3 1 3 

Willow herbaceous (wh) 58 12 20 17 29 29 50 18 31 20 35 

Deciduous forest (df) 184 2 1 7 4 175 95 25 14 35 19 

Coniferous forest (cf) 30 0.1 0 1 4 29 97 2 6 3 9 

Mixedwood forest (mwf) 1,354 3 0 9 11 1,342 99 22 2 31 2 

Unvegetated or mass 
wasting (u/mw) 131 3 2 21 21 107 82 7 5 8 6 

Total g 1,852 65 4 86 5 1,701 92 87 5 108 6 

Notes: 
a. Broad vegetation ecosection subunits with less than 1% change as a result of permanent and seasonal flooding are not listed. 
b. Based on extrapolation of the 95% exceedance line.  
c. Based on extrapolation of the 5% exceedance line. Measured as incremental area of broad vegetation ecosection subunit flooded over 

and above area permanently flooded.  
d. Value indicates amount of broad vegetation ecosection subunit remaining after subtracting the area of permanently and seasonally 

flooded values from the baseline condition. Value includes broad vegetation ecosection subunits potentially affected by lower frequency 
flooding events e.g., 1:20 year and 1:100 year floods.  

e. Amount over and above that affected by permanent or seasonal flooding.  
f. Amount over and above that affected by permanent or seasonal flooding but inclusive of 1:20 year flood effect. 
g. % total measured as percent of total in Baseline column. Sum of permanently flooded, seasonally flooded and residual is 100% 

(approximate given rounding up or down of values) of the baseline.  
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a. Explanation of figure labels: 
 
 = area of subunit expected to be permanently flooded by the Project 
 
 
 = area of subunit expected to be seasonally flooded by the Project expressed as an increment to the 95 percent value 
 
 
 = area of subunit expected to be unaffected by post-project water levels. Residual includes the 1:20 and 1:100 year flood 

data. 

Tall Shrub

Permanent
5 ha (90%)

0.3 ha (6%)

Seasonal
0.2 ha (4%)

1:100 Year Flood
0.3 ha (6%)
of Residual

1:20 Year Flood
0.3 ha (6%)
of Residual

Residual

Willow Herbaceous
Pemanent

12 ha (20%)

Residual
29 ha (50%)

Seasonal
17 ha (29%)

1:100 Year Flood
20 ha (35%)
of Residual

1:20 Year Flood
18 ha (31%)
of Residual

Beach Herbaceous Residual
7 ha (20%)

Seasonal
8 ha (23%)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Willow Flat
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Permanent
20 ha (37%)

Seasonal
23 ha (43%)

Residual
11 ha (20%)

1:100 Year Flood
10 ha (18%)
of Residual

1:20 Year Flood
9 ha (17%)
of Residual

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.10-10: Predicted Broad Vegetation Ecosection Subunit Alteration by the 

Headpond 

Permanent
 ha (57%)

1:100 Year Flood
1 ha (3%)

of Residual

1:20 Year Floo
1 ha (3%)

of Residual

20
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a. Explanation of figure labels: 
 
 = area of subunit expected to be permanently flooded by the Project 
 
 
 = area of subunit expected to be seasonally flooded by the Project expressed as an increment to the 95 percent value 
 
 
 = area of subunit expected to be unaffected by post-project water levels. Residual includes the 1:20 and 1:100 year flood 

data. 

Deciduous Forest
Seasonal
7 ha (4%)

Permanent
2 ha (1%)

Residual
175 ha (95%)

1:100 Year Flood
27 ha (36%)
of Residual

1:20 Year Flood
27 ha (36%)
of Residual

Mixedwood Forest
Seasonal
9 ha (1%)

Permanent
3 ha (0%)

Residual
1,342 ha (99%)

1:100 Year Flood
31 ha (2%)
of Residual

1:20 Year Flood
22 ha (2%)
of Residual

Coniferous Forest

Seasonal
1 ha (4%)

Permanent
0 ha (0%)

Residual
29 ha (97%)
1:100 Year Flood

3 ha (9%)
of Residual

1:20 Year Flood
2 ha (6%)

of Residual

Unvegetated/Mass Wasting
Permanent
3 ha (2%)Seasonal

21 ha (16%)

Residual
107 ha (82%)
1:100 Year Flood

8 ha (6%)
of Residual

1:20 Year Flood
7 ha (5%)

of Residual

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.10-10: Predicted Broad Vegetation Ecosection Subunit Alteration by the 

Headpond (Cont’.) 



 



 
Table 4.10-5: Species with Primary Broad Vegetation Ecosection Subunit Association Affected by 

the Headpond 
Residual Supply 

Species Primary Broad Vegetation Ecosection  
Subunit Association a

Baseline Supply 
(ha) ha % of 

totalb
Moose (Alces alces) SL-wf; RI-wf, mwf, ts; RT-mwf, df 163 106 65 

Little Brown Bat  
(Myotis lucifugus) 

RI-df, mwf; RT-mwf, df, cf 114 102  90 

Northern Long-eared Batc 

(Myotis septentrionalis) 
As for little brown bat 114 102  90 

Silver-haired Bat 
(Lasionycteris noctivagans) 

As for little brown bat 114 102  90 

Big Brown Bat  
(Eptesicus fuscus) 

As for little brown bat  114 102  90 

Hoary Bat (Lasiurus cinereus) As for little brown bat  114 102  90 

American Beaver  
(Castor Canadensis) 

SL-wh, wf; RI-wh, wf, df, mwf, ts; RT-mwf, df 230 143  62 

Canada Goose  
(Branta canadenis) 

SL-u/mw, bh; RI-wf, wh, bh, u/mw 101 24  24 

Common Merganser  
(Mergus merganser) 

RI-mwf, df; RT-mwf, df 112 102  91 

Osprey (Pandion haliaetus) RI- mwf, df; RT-mwf, df, cf 114 104  91 

Bald Eagle  
(Haliaeetus leucocephalus) 

As for osprey 114 104  91 

Great Blue Heron  
(Ardea herodias) 

As for osprey 114 104  91 

Killdeer 
(Charadrius vociferous) 

SL-wh, u/mw, bh; RI-wh, bh, u/mw 121 42  34 

Greater Yellowlegs 
(Tringa melanoleuca) 

As for killdeer 121 42  34 

Lesser Yellowlegsc  

(Tringa flavipes) 
As for killdeer 121 42  34 

Solitary Sandpiper  
(Tringa solitaria) 

As for killdeer 121 42  34 

Spotted Sandpiper  
(Actitis macularia) 

As for killdeer 121 42  34 

Ring-billed Gull  
(Larus delawarenis) 

SL-bh, u/mw; RI-bh, u/mw 63 12  19 

Herring Gull (Larus argentatus) RI-bh, u/mw 14 1  5 

Yellow-bellied Flycatcher 
(Empidonax flaviventris) 

SL-wf; RI-wf, ts 60 11  19 

Alder Flycatcher  
(Empidonax alnorum) 

As for yellow-bellied flycatcher 60 11  19 

Least Flycatcher  
(Empidonax minimus) 

RI-df, mwf; RT-df, mwf; ESw-df, mwf 235 220  94 

Western Flycatcher 
(Empidonax difficilis) 

RT-mwf, df, cf 97 90  93 

Eastern Phoebe  
(Sayornis phoebe) 

RI-mwf, df; RT-mwf, df, cf 114 104  91 

Blue-headed Vireo  
(Vireo solitarius) 

RI-mwf; RT-mwf; ESw-mwf; Esc-mwf 1,354 1,341  99 

Warbling Vireo (Vireo gilvus) As for blue-headed vireo 1,354 1,341  99 

Veery (Catharus fuscescens) RI-df, mwf; RT-df, mwf 112 102  91 
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Table 4.10-5: Species with Primary Broad Vegetation Ecosection Subunit Association Affected by 
the Headpond 

Residual Supply 
Species Primary Broad Vegetation Ecosection  

Subunit Association a
Baseline Supply 

(ha) ha % of 
totalb

Cedar Waxwing  
(Bombycilla cedrorum) 

RI-df; RT-df 61 56  92 

Yellow Warbler 
(Dendroica petechia) 

SL-wf, wh; RI-wf, wh, df, ts 126 49  39 

Magnolia Warbler  
(Dendroica magnolia) 

RT-mwf 43 40  93 

Bay-breasted Warbler 
(Dendroica castanea) 

RI-mwf; RT-mwf 50 46  92 

Blackpoll Warbler  
(Dendroica striata) 

RT-mwf, cf 45 42  93 

Northern Waterthrush  
(Seiurus noveboracensis) 

SL-wf; RI-wf, ts, df, mwf; RT-mwf, df, cf 173 115  67 

Song Sparrow  
(Melospiza melodia) 

SL-wf, wh; RI-wf, wh, ts 118 41  35 

Lincoln’s Sparrow 
(Melospiza lincolnii) 

As for song sparrow 118 41  35 

White-crowned Sparrow 
(Zonotrichia leucophrys) 

As for song sparrow 118 41  35 

Rusty Blackbird 
(Euphagus carolinus) 

RI-mwf; RT-mwf 50 46  92 

Baltimore Oriole 
(Icterus galbula) 

RI-mwf, df; RT-mwf, df 112 102  91 

Yellow-bellied Sapsucker 
(Sphyrapicus varius) 

As for Baltimore oriole 112 102  91 

Downy Woodpecker 
(Picoides pubescens) 

As for Baltimore oriole 112 102  91 

Wandering Garter Snakec 

(Thamnophis elegans vagrans) 
SL-wf,wh,bh; RT-mwf, df,cu,cf,g; ESw-u/mw; ESc-u/mw 320 246  77 

Red-sided Garter Snakec 

(Thamnophis sirtalis parietalis) 
As for wandering garter snake 320 246  77 

Western Toad (Bufo boreas)  SL-wf, wh, bh; RI-wf, wh, bh, df, mwf, ts; RT-mwf, df, cf 267 152  57 

Striped Chorus Frog 
(Pseudacris triseriata) 

As for western toad 267 152  57 

Wood Frog (Rana sylvatica) As for western toad 267 152  57 

Notes: 
a. As discussed in supporting text, species in Table 4.10-5 can be expected to also be associated with other broad vegetation ecosection 

subunits from which they likely derive some incremental and sustaining benefit. 
b. See description of subunit abbreviations in Table 1 of Appendix D.  
c. Residual supply represents area of species-associated broad vegetation ecosection subunits remaining after subtracting the area of 

permanently and seasonally flooded values from the baseline condition. 
d. Species with special conservation status (i.e., provincially yellow A, blue- or red-listed). 

 
None of these 45 species are considered “at risk”, either provincially (SRD 1999) or federally 
(COSEWIC 2006). Only the bay-breasted warbler and northern long-eared bat are considered 
provincially “at risk.” Primary bay-breasted warbler habitat comprises river island and river terrace 
mixedwood forest. Projected habitat loss of these subunits is 4 ha or 8 percent of the estimated supply. 
It is not known whether northern long-eared bat occurs in the area. However, this species would be 
closely associated with more mature riparian forest elements associated with river islands and river 
terraces where suitable roosting sites occur. These habitat types will be reduced by approximately 
10 percent (24 ha) within the LSA. Permanent and seasonal flooding will create new potential snag 
habitat for summer roosts. Consideration of long-eared bat preference for cave-type winter hibernacula 
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(Caceres and Pybus 1997), local terrain characteristics and effect zone suggest a low probability of 
affecting important overwintering sites. 
 
Within the LSA, moose are the primary large mammal species likely to be affected by habitat alteration 
caused by the headpond, which will reduce primary moose habitat supply by approximately 57 ha 
(35 percent) with most of these losses occurring within the river island ecosection. Re-establishment of 
approximately 17 ha of willow- or shrub-dominated riparian communities will occur in areas newly 
exposed to seasonal flooding because of the headpond creation. This will reduce moose primary 
habitat loss to less than 25 percent although this would not fully account for the functional role that the 
river island ecosection plays in moose ecology within the LSA and RSA. Indirect creation of river island-
type habitat may occur at the upstream end of the headpond because of bedload deposition in this area 
(MMA 2000). Eventual establishment of upstream river islands will result in further loss offsets. Moose 
are not a species of special concern or at risk. 
  
Beaver will have approximately 38 percent (87 ha) of their primary habitat altered within the LSA, 
though this change will be offset by re-establishment of willow-dominated communities in seasonally 
flooded areas and by potentially increasing feeding opportunities in areas currently more distant from 
the river margin. This latter interaction would result in inter-specific effects on the extent beaver alter 
forest cover in these more distant forested areas. Beaver habitat loss within the LSA will also be offset 
by increased beaver use of the currently seasonally dry tributaries that under the post-project regime 
will be permanently inundated (e.g., mouth of the Ksituan River). To the extent this occurs, a range of 
secondary species interactions would also occur related to shifting patterns of beaver activity. 
 
With the limited data available on invertebrates in this area, the habitats most likely associated with 
potentially less common or rare species will tend to be associated with dry south-facing erosion slopes 
(e.g., ESw-u/mw, ESw-g). However, the Project is predicted to have only a minimal effect (less than 
one percent) on the dry south-facing erosion slopes in the LSA. Some localized and temporary 
destabilization of slopes may result from water saturation. Any slopes so affected are expected to 
subsequently stabilize. 
 
4.10.5.1.2 Headworks, Roads, Transmission Line 
 
Additional direct habitat loss and alteration will occur in conjunction with construction of the headworks, 
roads and transmission line right-of-way (Table 4.10-6). Approximately 24 ha of habitat will be directly 
lost as a result of project-related road construction and an additional 3 ha for headworks and 
transmission line construction. Road construction will directly remove 9 ha (less than 1 percent) of 
residual cool-aspect erosion slope mixedwood forest habitats (ESc-mwf) found along the south side of 
the river, 2 ha (4 percent) of warm-aspect erosion slope mixedwood forests (ESw-mwf) and 2 ha 
(3 percent) of warm-aspect deciduous forest (ESw-df). Other habitat types and the wildlife species 
associated with them will lose no more than 1 ha of any identified subunit encountered. In the case of 
transmission lines, meaningful losses are restricted to less than 1 ha of forested area as minimal 
clearing is required in unforested areas (e.g., grassland areas). Effects of these direct losses will likely 
be less consequential than the indirect effects from habitat fragmentation, increased hunter access and 
the potential for animal–vehicle collisions. 
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Table 4.10-6: Direct Habitat Loss and Alteration from Project Infrastructure 

Broad Vegetation 
Ecosection Subunita

Headworksb 

(ha) 
Roadsc 

(ha) 
Transmission Line 

(ha) 
SL-bh  0.49  
SL-wf  0.21  
SL-wh  0.54 0.04 
RT-as  0.21  
RT-cf  0.66  
RT-cu  0.62  
RT-g  0.07  
RT-mwf 0.01   
ESw-as  0.38  
ESw-cf  0.16 0.06 
ESw-cu  0.74  
ESw-df 0.47 1.12  
ESw-di   0.08 
ESw-g 1.4 1.5 0.03 
ESw-mwf  2.37 0.30 
ESw-sh  0.66  
ESw-u/mw  0.66  
ESc-cf  0.1  
ESc-df  0.92 0.45 
ESc-di  1.02  
ESc-g  0.13 0.06 
ESc-mwf  8.96  
ESc-sh  0.62  
Total 1.9 24.2 1.0 

Notes: 
a. See description of subunit abbreviations in Table 1 of Appendix D. 
b. Headworks includes the terrestrial portions of the hydroelectiric facility (e.g., abutments). 
c. Roads includes the parking and boat ramp areas.  

 
The south access road generally traverses ecosection subunits Esw-mwf, ESw-cf, SL-wh, ESc-sh, 
ESc-cf and ESc-mwf). The route is approximately 2.5 km long and follows an existing trail to the 
Dunvegan Creek crossing. This route requires the fewest switchbacks and does not require excessively 
steep road gradients, but will require some amount of cut to cross the steep lower slopes of the Peace 
River Valley. Cut material will be end-hauled to improve road stability and reduce the road footprint. 
 
The route will tend to confine access related effects on the valley bottom area and mouth of Dunvegan 
Creek, which is already being accessed by off-road vehicles and boat traffic and will be relatively close 
to the Project. 
 
Glacier Power’s incorporation of fishways into the headworks is unlikely to have any material effect on 
wildlife or wildlife habitat though it will help reduce effects on fish and hence species such as bald 
eagle, osprey and otter that prey on them. The design change may provide some additional opportunity 
for movement upstream and downstream from beaver though this will be contingent on water velocities, 
weir slope and animal behaviour. 
 
In summary, the direct effects of the Project on wildlife habitat are assessed to be not significant.  
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4.10.5.2 Indirect Habitat Alteration - Habitat Fragmentation, Silt and Bedload 
Deposition and Microclimatic Effects 

 
Fragmentation caused by construction of transmission lines and roads through forested habitat will 
increase the probability of habitat abandonment by species more typically associated with forest 
interiors (e.g., black-backed woodpecker, black-throated green warbler, red-eyed vireo).  
 
The proposed headpond will reduce water velocities and trap much of the bed material load 
(i.e., coarse sands, gravels and cobbles) (MMA 2000, 2006). This is predicted to result in the initial 
enlargement of existing bars near the upstream end of the headpond. Deposition of coarser materials 
at the upper end of the headpond will also create bars and islands. Enlargement of existing bars and 
potential creation of new bars and islands will offset some of the river island habitat losses further 
downstream in the headpond. Over time these coarse material deposits will enlarge and extend 
downstream through the headpond.  
 
Some deposition of finer textured sediments will also occur in the headpond (MMA 2000). These will be 
preferentially deposited along the margin of the headpond, in areas of slack water and in the most 
downstream section where water velocities will generally be the lowest. River regulation by the Bennett 
Dam results in a reduced seasonal variation in water levels and the Project will further constrain water 
level variations within the headpond (MMA 2000). As a result, wide areas containing fine-textured 
deposits are not expected to be routinely exposed. The naturally occurring suspended sediment loads 
on Peace River are very large and fine-textured sediment deposition within the headpond is not 
expected to result in a significant change in the downstream fine-textured sediment transport regime 
(MMA 2000). No significant indirect effects are anticipated on downstream flood-adapted riparian 
habitats, or the wildlife species dependent on them. This is due to the previously regulated character of 
the channel and the sizable existing fine-textured sediment loads that are largely expected to pass 
through the proposed small headpond. 
 
Although sediment trapping in the headpond will reduce the coarse-textured sediment load to the 
downstream channel, the post-Bennett Dam flow regime is generally incapable of mobilizing the 
channel bed under present conditions. Therefore, a significant acceleration in channel downcutting or 
degradation below the proposed headworks is not expected (MMA 2006).  
 
No detectable changes in vegetation, and therefore habitat, related to altered microclimate are 
anticipated (Williams 2004). This is due to the marginal increase in total wetted-channel width caused 
by the Project and its run-of-river design (i.e., predicted area of newly flooded habitat is approximately 
106 to 215 ha, water retention time in the headpond is 6.4 hours).  
 
In summary, project effects on indirect disturbance to wildlife are assessed as being not significant. 
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4.10.5.3 Wildlife Disturbance 
 
Wildlife will be displaced from the LSA during the months of construction activity scheduled to last 
approximately four years. This displacement will be primarily confined to the immediate area of the 
headworks, access roads and transmission lines. Once the Project is operational the extent of this 
displacement will be much reduced. Given the considerable human activity already in the area 
associated with Highway 2, the Dunvegan Historic Park, recreational river use and farming activity in 
the immediately adjacent uplands, it is likely that the disturbance-related effects will be much less than 
would otherwise occur in the absence of these activities. Many species in this area should have 
habituated to human activity. 
 
Due to the existing high degree of access in the immediate area of the Project and the location of 
proposed roads along existing trails, which are already accessed by the public, no significant change in 
public access is predicted. Road and bridge installation on the north side of the river will not improve 
long term access to the area, as the new portion of the road leading to the headworks will be gated for 
public safety reasons  
 
Pending the timing of the regulatory approval process, Glacier Power will conduct vegetation clearing 
for access road and transmission line construction, avoiding May 1 to July 31 to minimize disturbance 
to breeding migratory birds.  
 
Construction of the access roads and transmission line as well as the headworks will be an ongoing 
activity over one to two years at the beginning of construction. The activities involved do not allow for 
delay of construction from May 1 to July 31. However, construction will be occurring in an area already 
subject to extensive human disturbance from the Dunvegan Settlement, recreational users (e.g., boat, 
quad, vehicle and foot traffic as well as hunters and fishermen) and vehicle traffic along the Highway 2 
crossing of the river valley. Also, construction will be a continuous activity, thereby discouraging 
migratory birds from establishing nest sites nearby. Documented nest sites near proposed construction 
areas (e.g., bald eagle nest on Hines Creek terrace) will be monitored for disturbance to nesting birds. 
The width and condition of the forested habitat between this nest site and the area of construction (i.e., 
approximately 300 m of relatively mature river terrace-mixedwood forest), as well as the known level of 
existing human activity in the area, make it unlikely that this nest site will be affected. No other raptor 
nest sites were documented near the proposed construction during field studies.  
 
Reclamation activities will be taking place on disturbed areas (along road side slopes and ditches, 
power pole placement sites and erosion-prone sites) during construction. Any additional tree cutting or 
reclamation activities during the operations phase will be conducted to avoid May 1 to July 31 unless 
otherwise approved by the authorizing Alberta Sustainable Resources Development wildlife biologist.  
 
In summary, project effects on disturbance to wildlife are assessed as being not significant. 
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4.10.5.3.1 Physical Access to Habitat 
 
4.10.5.3.1.1 Change in River Flow 
 
Under the current river flow regime mammals such as deer, moose, elk, black bear and coyote are 
migrating across the river. Beaver are also routinely observed along the main stem of the Peace River 
in the LSA. Otter and mink may also make use of the main tributaries to the Peace. It is not known to 
what extent microtine rodents may currently traverse the river. 
 
Because of the Project, the river flow regime will be altered both upstream and downstream from the 
headworks. Upstream from the headworks for approximately 15 to 16 km, the flow velocity will 
decrease and the river will experience a “pool effect”. Upstream from this area, the decrease in flow 
velocity will lessen to a point at the upstream end of the headpond (26 km upstream from the 
headworks) where the flow regime will essentially remain unchanged by the Project. The following 
changes are anticipated: 
 
• immediately upstream from the headworks, low flow (95 percent exceedance flow at 703 m3/s 

discharge) velocity will be reduced from 0.7 m/s to 0.2 m/s, at 16 km upstream from 0.9 m/s to 
0.5 m/s and at the upstream end of the headpond from 1.6 m/s to 1.5 m/s 

• for a high-flow event (5 percent exceedance flow at 2640 m3/s discharge), flow velocity will reduce 
from 1.4 m/s to 0.7 m/s immediately upstream from the headworks, from 1.7 m/s to 1.1 m/s 16 km 
upstream from the headworks and from 2.0 m/s to 1.9 m/s at the upstream end of the headpond 

• downstream from the headworks, flow turbulence will occur for approximately 100 m 
 
Decreased velocity upstream from the headworks may slightly facilitate wildlife crossing. Loss of the 
first island upstream from the headworks may have an effect on frequency of crossings in that particular 
location. However, this effect will be reduced by the easier crossing throughout the headpond area. The 
100 m segment of the river subject to increased turbulence downstream from the headworks may affect 
the frequency of crossings in this area. However, wildlife crossing in this area is already subject to the 
greater effect of the Highway 2 bridge crossing, the existing boat ramp and human activity close to 
private residences, Dunvegan Historic Park and Hines Creek.  
 
The slightly increased width of open water through the proposed headpond area relative to the current 
width is unlikely to have a material effect on crossings. While there will be inundation of island “stop-
over” habitat, primarily at the downstream end of the headpond, depositional process may replace this 
further upstream in the headpond area.  
 
Approximately 10 km upstream from the headworks an exposed, vertical sandstone ledge occurs close 
to the current shoreline along the south side of the river. Elevated water levels in this area may affect 
wildlife movement along this shoreline segment. This may also occur along some of the south-facing 
erosion slope ecosection units. However, wildlife movements in these areas may already be subject to 
similar conditions during seasonal high-water events.  
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TERA Earth and Environment Ltd. (TERA) conducted a survey in fall 2001 (TERA 2002) to address the 
effects of changed flow regimes on wildlife crossing the river as well as on riparian mammals. It is likely 
that most wildlife will exhibit some avoidance reaction to the headworks and human activity nearby. 
Water velocities will be slightly reduced in the headpond area and turbulence slightly increased for a 
short distance (e.g., 100 m) below the headpond. Because of the short section of turbulent water below 
the headworks, risk to wildlife crossing near the headworks structure is believed to be very minor.  
 
4.10.5.3.1.2 Change in Ice Cover 
 
Under the current regime, ice generally forms in late December through early January. The ice cover 
melts from the centre first, usually in mid-April and leaves an impassable ice wall 3.5 to 4.6 m high 
along the shoreline. The ice wall remains for several weeks. Wildlife is anticipated to have moved into 
their overwintering areas before ice development on the river. With the Project, the ice will form in the 
headpond one to two weeks earlier but will disappear at approximately the same time as before the 
Project (NHC 2006a). Ice cover upstream from the headpond will reach the Many Islands area more 
frequently than before the Project. At the same time, an ice free zone extending 20 km or more 
downstream from the headworks will usually be present.  
 
With the reduction in velocities through the headpond area it is anticipated that ice conditions will be 
less rough and unstable than in the present regime such that wildlife crossing may be facilitated and in 
part offset effects that may be associated with slightly earlier ice formation. A more prolonged period of 
ice-free conditions downstream is anticipated to also ease downstream cross-river movement to some 
degree. 
 
TERA conducted surveys in February 2002 and March 2004 to study the nature of winter crossings of 
the Peace River by wildlife relative to ice characteristics and other habitat components (TERA 2002, 
2006). The variables considered in the more intensive March 2004 survey included ice conditions; 
proximity to cover, slope, river channel width, confluences of major north–south tributaries to the Peace 
River; and distance from the Dunvegan Bridge. Overall, the data showed that large mammals were 
crossing the Peace River at numerous points within the 84-km survey area (26 km upstream from the 
proposed headworks and 58 km downstream). Statistical analysis suggested that moose ice-crossing 
locations tend to be in areas not subject to extreme ice roughness conditions, have low topographical 
relief, narrow river channel width and dense forest cover. In comparison, deer ice-crossing locations 
tended to be less influenced by ice roughness, occur in areas that have moderate topographical relief, 
wider river channels and moderate forest cover. Coyote crossings were widely distributed in the study 
area and also appeared less influenced by ice roughness. Coyote crossings included areas with 
relatively greater topographical relief than crossings used by moose or deer and tended to be more 
common in areas of dense forest. During consultations with provincial biologists, who are familiar with 
the area and have been involved in winter surveys of the area, no reports of unusual crossing events or 
concentrations were reported. 
 
The wildlife surveys conducted by TERA in November 2001 were during open water conditions (TERA 
2002). This survey noted that beaver dens along the Peace River from the District of Taylor to the Town 
of Peace River appeared to be relatively evenly distributed along the river and did not appear to 
correlate with ice regimes. The relatively even distribution of beaver dens along the Peace River 
suggests that beaver along the Peace River have adapted to a wide range of water level fluctuations 
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and ice conditions. Their survival also suggests that other bank dwelling mammals may have a similar 
response 
 
Under present and post-project conditions it is anticipated that most wildlife will delay crossing when 
they perceive more hazardous conditions that may occur at certain times during freeze-up and breakup. 
However, the pilot during the February 2002 TERA survey noted that moose are occasionally observed 
trapped in unstable ice conditions near the town of Peace River.  
 
Changes to the ice regime are not expected to result in negative effects on riparian mammals or other 
wildlife that may migrate across the river. To the extent smoother ice conditions develop on the 
headpond and that more stable ice conditions develop downstream along the ice front, moose 
crossings may be somewhat improved by the Project. Observations gathered from project wildlife 
surveys (TERA 2000a, 2002, 2006) and consultation with local riverboat operators suggest that:  
 
• the Peace River presently affords good opportunity for wildlife crossing during both frozen and open 

water conditions 
• ice conditions created in the headpond area are likely to be used by wildlife for crossing, similar to 

conditions at present 
• open water below Dunvegan is unlikely to present a barrier 
 
4.10.5.3.1.3 Physical Constraints 
 
The headworks structure could potentially fragment beaver habitat along the river in this area and 
reduce gene flow within beaver populations in this area. It is not known how significant this genetic 
exchange is, however, given the wide distribution of beaver in the LSA and more highly productive 
habitats upstream and downstream from the LSA, it seems likely that a relatively large gene pool will 
remain both upstream and downstream from the Project. Observations of beaver approximately halfway 
up the south valley slopes near the LSA suggest that at least some percentage of the beaver in the 
area may still migrate around the structure and so reduce the potential for genetic isolation 
(B. Johnson, pers. comm.). Beaver are extensively trapped for bear bait in the LSA during the spring 
season. Populations in the area may well be derived from dispersing subadults and may not represent 
a well established population. 
 
The fishway design may allow some movement of mammals closely associated with the riparian zone 
(i.e., beaver and possibly amphibians and reptiles) upstream and downstream from the headworks 
facility. This would help mitigate concerns about the potential isolation of populations on opposite sides 
of the facility. The success of designs will depend partly on the landscaping and maintenance 
associated with the fishway structures. To the extent the design facilitates fish passage; it can also be 
expected to benefit wildlife species that prey on fish.  
 
In summary, project effects on physical access to habitat are assessed as being not significant. 
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4.10.5.3.1.4 Vulnerability to Predation, Hunting and Accident 
 
The Project has some potential to increase wildlife vulnerability to predation because of the partial 
inundation of river island ecosection units. This effect will be associated primarily with the river island 
nearest the hydroelectric facility. Moose and other ungulates that potentially use this river island for 
calving and other purposes would be forced to seek alternative and likely less secure habitat within the 
LSA. It is estimated that this issue will affect a relatively small number of ungulates overall. 
 
Creation of access roads that cross Dunvegan Creek on the south side of the river and Hines Creek on 
the north side of the river, along with clearing for transmission lines, will have some potential to 
increase wildlife mortality on public lands due to animal–vehicle collision and possible vulnerability to 
hunting. 
 
Access to Hines Creek and Dunvegan Creek is presently available via existing trails adjacent to the 
Peace River. During construction and operations, access will be required to reach the headworks from 
the north and south sides of the river. On the north side of the river, permanent access will be made via 
the existing trail along the floodplain of the river. A bridge will be installed to cross Hines Creek and new 
road built to reach the headworks structure on the north bank. On the south side of the river, permanent 
access will be constructed to the headworks along with a boat lock and a new boat ramp to mitigate 
project effects on boat traffic upstream and downstream from the Project. This access will upgrade an 
existing vehicle track to Dunvegan Creek and require installation of a permanent bridge at the creek. A 
material change to public access to lands and resources in the LSA will not occur. 
 
Animal–vehicle collisions may increase with more activity, particularly during the construction period. 
Close to the facility the species of primary concern would be wandering and red-sided garter snake. 
 
There is a low potential for wildlife species attempting to swim across the headpond immediately 
upstream from the headworks to be inadvertently swept over the headworks structure. This is highly 
unlikely as wildlife will not likely attempt this close to the headworks and because:  
 
• headpond velocities are lower than the natural river velocities 
• the spillway operates infrequently 
• the powerhouse is overtopped only during flood events 
• current velocities on the surface immediately adjacent to the powerhouse are extremely low and 

non turbulent 
 
Regardless, there is a low level of mortality possible. No large-scale wildlife migrations are recorded for 
the area. A range of large- to medium-sized mammals appear to readily cross the river within the LSA 
with the current velocities as evidenced by observations of wildlife distribution within the LSA (TERA 
2000a). 
 
Some potential will also exist for avian species to collide with transmission lines associated with the 
Project (the transmission line route is shown in Figure 3.1-1), the likelihood of which will depend in part 
on the species as well as features of the transmission line design and routing. Mortality of birds due to 
collision with transmission lines has been extensively studied in the United States and elsewhere 
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(Herbert et al. 1999). Collisions are most common where transmission lines and antennae masts are 
along daily or seasonal migration routes.  
 
For most waterfowl, transmission line collision is expected to be negligible. Migratory waterfowl use the 
Peace River for staging but not for nesting. Wetlands on the benchlands outside the Peace River valley 
are the primary local nesting sites for waterfowl. Raptors use the rock cliffs and mature forest in the 
upper valley walls for nesting but most of their foraging is in the agricultural areas outside the valley. 
There are no eagle nests near the transmission line route. A number of passerine species use the 
Peace River valley for nesting and rearing but the length of the transmission line compared to the 
habitat available is minute and does not warrant the use of reflective devices. 
 
The majority of bird species’ flight paths run parallel to river valleys. The transmission line parallels the 
Peace River valley and the Dunvegan Creek valley which will help minimize interference with avian 
flight paths along the valleys. While transmission line routing avoided large valley spans (i.e., Peace 
River), the transmission line spans Dunvegan Creek, therefore, avian–transmission line collisions will 
be more probable in these locations. Avian–transmission line collisions are also more likely to occur for 
a small number of forest-dwelling species that have flight paths perpendicular to the river (i.e., from 
forested valley wall down to the river). The low-height design and valleywall-slope position of the 
proposed transmission line should reduce the frequency of avian–transmission line collisions compared 
to other potential designs and locations (e.g., high towers, ridge lines). The vicinity of the LSA has not 
been identified as a significant flyway or migration route (TERA 2000b). 
 
Some potential also exists for avian species electrocution by the “live wires” of the transmission line. 
This potential is reduced by the design of the transmission line that minimizes the potential for avian 
species contact with a live wire and a grounding source simultaneously.  
 
Due to the size and location of the transmission lines for the Project, it is anticipated that relatively few 
avian–transmission line collisions will occur. A power pole design has been adopted which will preclude 
the potential for electrocution of perching raptors and other species. 
 
In summary, project effects on wildlife vulnerability to predation, hunting and accidents are assessed to 
be not significant. 
 
4.10.5.4 Intra- and Inter-specific Competition 
 
To the extent the Project alters the distribution of fish, piscivorous wildlife species such as otter, mink, 
osprey, bald eagle and, to some extent, garter snakes, will be correspondingly affected. Elevated water 
levels and a limited amount of sediment backing part way up the Ksituan River and other tributaries in 
the headpond should favour occupation by fish more than at present (RL&L 2000d), as well as promote 
more substantial riparian community development. Much of these tributary systems are dry outside the 
spring flow time period. The tail race or fishway entrances may concentrate fish and, as such, will likely 
be a focus of some piscivorous species, depending on the level of human activity in this area. The 
assessment of effects on fish species from the Project is discussed in Section 4.8. Presently, fish 
numbers were considered generally low. The fish assessment concludes that biomass of the dominant 
group (i.e., longnose sucker) will likely increase. All other large fish species contribute a small amount 
to total biomass. Most will also increase or remain the same. The only large fish species that may 
decrease due to habitat alteration is mountain whitefish. For small fish such as cyprinids, biomass will 



go up, but this group only contributes a small percentage to the total. The extensive open water section 
downstream from the headworks during winter may concentrate fish and increase opportunity for fish-
eating species.  
 
A reduction in terrestrial habitats overall will temporarily increase inter- and intra-specific competition for 
nesting and feeding sites. This process will probably take one or more years to establish balance. In the 
context of this Project, predator species will be more affected by alterations in large- and small-prey 
base than by direct habitat loss. 
 
It is unlikely that the Project will result in alteration of habitat sufficient to encourage the establishment 
of wildlife species not previously known in the area. 
 
In summary, project effects on intra- and inter-specific competition are assessed to be not significant. 
 
4.10.5.5 Cumulative Environmental Effects 
 
Potential developments identified for the cumulative effects assessment case include probable borrow 
pits, the proposed expansion of the Dunvegan Historic Site, the proposed development of BC Hydro’s 
Site C at Taylor, and potential expansion of existing transportation and utility corridors. Details on the 
development of Site C are not available and its potential effects on wildlife are not known. The other 
potential developments may contribute to direct and indirect habitat alteration, wildlife disturbance, 
physical access to habitat, vulnerability to predation, hunting and accident and intra- and inter-specific 
competition in the regional study area. The effect of expansion of the Dunvegan Historic Site is 
expected to be limited in extent and the Project is not expected to contribute significantly to the effects 
from the expansion. The location and extent of future borrow pits and transportation corridor 
expansions are unknown. For this reason, the contribution of the Project to cumulative effects on 
wildlife associated with these potential developments cannot be assessed. The contribution of the 
Project to cumulative effects of known proposed projects on wildlife is rated as not significant.  
 
4.10.5.6 Residual Environmental Effects 
 
Table 4.10-7 is the residual environmental effects summary matrix. Residual environmental effects on 
wildlife for the Project are considered not significant. This conclusion is based on the residual effects 
evaluation criteria stated previously. None of the most substantively affected ecosections and 
ecosection subunits in the LSA is unique to this area, and each is much more extensive and well 
expressed upstream and downstream from the LSA (TERA 2000a). The Project will result in a small but 
cumulative negative effect on some species of wildlife locally and regionally. Due to the project design 
and strongly U-shaped valley in this area, relatively little habitat will be altered (approximately 154 ha). 
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Table 4.10-7: Residual Environmental Effects Summary Matrix Valued Environmental 
 Component: Wildlife 

Likelihood of Significant Effects 
Phase 

Residual Environmental 
Effects Rating  

including Cumulative 
Environmental Effects* 

Level of 
Confidence Probability of 

Occurrence 
Scientific 
Certainty 

Construction NS 2   
Operations NS 2   
Decommissioning NS 2   
Malfunctions, accidents and 
unplanned events 

NS 2   

Project overall NS 2   
Key: 
 
Residual environmental effect rating: 
S  = significant adverse environmental effect 
NS = not significant adverse environmental effect 
P = positive environmental effect 
 
Level of Confidence 
1 = low level of confidence 
2 = medium level of confidence 
3 = high level of confidence 

 
 
Probability of occurrence based on professional judgement: 
1 = low probability of occurrence 
2 = medium probability of occurrence 
3 = high probability of occurrence  
 
Scientific certainty based on scientific information and statistical analysis 
or professional judgement: 
1 = low level of confidence 
2 = medium level of confidence 
3 = high level of confidence 
 
N/A = Not Applicable 

Notes: 
* As determined in consideration of established residual environmental effects rating criteria. 
 
4.10.6 Monitoring 
 
Residual adverse environmental effects of the Project on wildlife in the LSA are anticipated to be not 
significant for the construction, operations and decommissioning phases, as well as for malfunctions, 
accidents and unplanned events that might occur. Pre- and post-construction monitoring programs for 
wildlife species will be implemented to assess the effects of each phase and to adapt activities, if 
warranted, to ensure residual environmental effects are minimized, as is predicted by the environmental 
effects assessment. 
 
4.10.7 Summary 
 
The wildlife resources component of the Project included description and documentation of wildlife 
species and their habitats in the LSA, and, to a certain extent, in the RSA. Wildlife habitat evaluations 
were performed using an adapted ecological land classification system based on vegetation and terrain 
features. The resulting ecological land classification components and the wildlife species associated 
with them were evaluated in terms of post-project effects. 
 
Generally, post-project effects are limited to the nearshore habitats such as river islands and shoreline 
ecosection units along Peace River and into a small number of tributaries near the proposed 
headworks. Permanent inundation of habitats in the shoreline and river island broad vegetation 
ecosection subunits (e.g., tall shrub, willow-herbaceous, beach-herbaceous, willow flat) ranges from 
20 percent of total area available under baseline condition for willow-herbaceous to 90 percent for tall 
shrub. Elevated water levels causing permanent flooding of these habitats, which were previously 
seasonally flooded, will result in loss of those areas. However, seasonal flooding of previously drier 
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habitats will result in a shift from drier habitat types (e.g., mature deciduous or mixedwood riparian 
forest) to seasonally flooded habitat types (e.g., tall shrub, willow-herbaceous, beach-herbaceous, 
willow flat), therefore resulting in the re-establishment of the seasonally flooded habitats over the long 
term. 
 
Losses of drier habitat types, such as those newly subject to seasonal flooding under the post-project 
water regime and those altered by infrastructure construction (e.g., road, transmission line, headworks), 
are unlikely to be counterbalanced under processes similar to those described above. However, in 
terms of the amount of drier habitat types available under baseline conditions, losses will occur to a 
lesser degree than those experienced by the nearshore habitats. Residual environmental effect ratings 
of the loss and alteration of habitat types as a result of the Project are considered to be not significant. 
 
Post-project effects beyond direct habitat loss and alteration were also evaluated for wildlife species 
including habitat fragmentation, wildlife disturbance, wildlife access to habitat, vulnerability to predation, 
hunting, accidents and inter- and intra-specific competition. These evaluations resulted in identification 
of potential effects, many of which are temporary, associated with the construction phase. All of these 
are rated under the residual environmental effects assessment as not significant. 
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