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4.9 Soil, Vegetation and Forest Resources  
 
Soil, vegetation and forest resources have been identified as a VEC in the AENV Terms of Reference 
for the EIA. The soil component includes a description of soil types and includes soil reclamation plans 
related to the Project. The vegetation component includes the identification of vegetation communities 
and rare plants. 
 
Information on soils is from the existing literature and from a field study conducted by Jacques Whitford 
in 2004. Information on vegetation is from a technical report prepared by Joan Williams (2004), which 
summarized the results of field studies conducted in 1999 and 2000, and an air photo assessment 
conducted in 2004.  
 
4.9.1 Boundaries 
 
4.9.1.1 Spatial Boundaries 
 
Spatial boundaries for the soil, vegetation and forest resources VEC include both a local and regional 
component. The local study area (LSA) extends from east of the headworks to the upper end of the 
headpond at the Fourth Creek tributary, a length of approximately 26 km, as well as proposed north 
and south access roads, and the transmission line right-of-way. The LSA includes a vegetation buffer of 
500 m on either side of the alignments, from the easternmost LSA boundary to an area immediately 
downstream from the headworks (Figure 4.9-1). 
 
Vertically, the LSA extends across the Peace River valley from top of valley wall break to top of valley 
wall break. Cultivation of upland plains along the river often extends right up to the valley break, thus a 
buffer zone back from the rim was not included in the boundary design. Near major tributaries expected 
to be affected by inundation, an arbitrary set-back distance of 500 m beyond expected inundation levels 
was chosen. On smaller tributaries, or on steeply sloping creek drainages, a line was drawn from valley 
break to valley break across each drainage. 
 
The regional study area (RSA) is defined as the stretch of the Peace River valley from valley bottom to 
valley break, from the Bennett Dam, 258 km upstream from the Project, to approximately 275 km 
downstream from the Project. Regional boundaries were selected for a comparative analysis of river, 
island, terrace and shoreline plant communities along portions of the Peace River outside the LSA, as 
well as an assessment of regionally-to-provincially significant vegetation and landscape features and 
environmentally sensitive areas. 
 
4.9.1.2 Temporal Boundaries 
 
The temporal boundaries for the soil, vegetation and forest resources VEC extend over the life of the 
Project from 2008 to 2111. 
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4.9.1.3 Administrative Boundaries 
 
Administrative boundaries of the soil, vegetation and forest resources VEC include:  
 
• the scale and extent of the natural regions and ecoregion mapping units for the area 
• the soil mapping scale 
 
4.9.1.4 Technical Boundaries 
 
The information available to the vegetation and soils specialists is sufficient to adequately address the 
effects of the Project on the soil, vegetation and forest resources. However, vegetation mapping at a 
scale of 1:20,000 may result in misclassification of some map units in areas that were inaccessible or 
were not ground-truthed.  
 
4.9.2 Description of Existing Conditions 
 
The existing conditions for the soil, vegetation and forest resources VEC are described in terms of 
natural subregion mapping, presence of environmentally significant areas (ESAs), soil classification, 
vegetation classification, forestry potential, rare plants, weeds and factors affecting vegetation 
distribution in the area. 
 
4.9.2.1 Natural Subregion Mapping 
 
The LSA falls mostly within the Dry Mixedwood Boreal Forest Natural Subregion (Boreal Forest Natural 
Region) of Alberta, with only the westernmost portion falling within the Peace River Parkland Natural 
Subregion (Parkland Natural Region). The Dry Mixedwood Subregion accounts for approximately 15 
percent, and the Peace River Parkland Subregion 0.7 percent, of the total area of the province (Strong 
1992; Achuff 1994). 
 
The Dry Mixedwood Subregion is transitional to both the Central Parkland and Central Mixedwood 
Subregions, and is characterized by upland aspen forests with diverse understoreys, interspersed with 
grasslands, shrublands and riparian vegetation communities. Balsam poplar (Populus balsamifera) is 
often co-dominant on moist sites in depressions and along watercourses. Mixedwood stands are also 
common and form a mosaic across the landscape. Stands of climax white spruce (Picea glauca) and 
balsam fir (Abies balsamea) are infrequent and usually characterized by less diverse understoreys 
(Achuff 1994). 
 
The Peace River Parkland Subregion contains upland forests that are very similar in composition to the 
surrounding Mixedwood Boreal Forest. Uplands are dominated by stands of trembling aspen (Populus 
tremuloides) and white spruce, with balsam poplar occurring on wetter sites. Forests intergrade with 
grasslands and shrublands; most grasslands in the subregion have, however, been cultivated and only 
scattered remnants and steep-sided valley walls remain in native cover (Achuff and Wallis 1992; Achuff 
1994). Soils of grasslands in this subregion are mostly Solonetzic, an important factor in maintaining 
the grassland types found here. 
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Grasslands are generally characterized by western porcupine grass (Stipa curtiseta), sedges (Carex 
spp.), pasture sage (Artemisia frigida) and intermediate oat grass (Danthonia intermedia), or 
wheatgrass (Agropyron spp.) sedge communities interspersed with willow (Salix spp.), prickly rose 
(Rosa acicularis) or snowberry (Symphoricarpos spp.) shrublands. 
 
4.9.2.2 Environmentally Significant Areas (ESAs) 
 
The LSA falls within the Peace River – Dunvegan ESA (Alberta Environmental Protection 1997, 1999). 
The ESA designation is considered of national importance as the Peace River in west-central Alberta 
provides an example of one of the most diverse and productive Parkland Natural Region river valleys in 
Canada, based on various landform, wildlife and vegetation features. Major attributes include south-
facing slopes that support typical prairie and parkland vegetation and the river valley's year-round use 
as a movement corridor and for wildlife habitat.  
 
Several portions of the Dunvegan West Wildland Park occur within the LSA (Figure 4.12-1). The 
Dunvegan West Wildland Park was designated as a protected area under the Alberta Special Places 
2000 program. Although mostly in the Boreal Forest Natural Region, this park encompasses Parkland 
Natural Region habitat that includes the steep-sided valleys of creeks flowing into the Peace River that 
support typical parkland vegetation. Most of the remaining sections of the Dunvegan West Wildland 
Park are further west along the south side of the Peace River extending to the Alberta–British Columbia 
border.  
 
4.9.2.3 Soil Classification 
 
Soils in the Peace River valley are dominated by Orthic and Cumulic Regosols, and those of the 
surrounding uplands are dominated by Black Solods and Dark Grey Luvisols with some Orthic Humic 
Gleysols in wet areas (Clayton et al. 1977). The first exploratory soil surveys of the area were 
completed during the late 1920s and early 1930s (Wyatt and Young 1930; Wyatt 1935). As the focus of 
these surveys was to locate suitable land for agriculture, areas along the deeply incised slopes of the 
Peace River and its tributaries were described simply as eroded. The undulating to gently rolling upland 
areas are parkland soils, which are formed largely on silt and clay and are more fertile than wooded 
soils in the region. Muskeg covers less than five percent of this area. 
 
More detailed soil surveys were conducted during the late 1940s (Odynsky and Newton 1950). Again 
the focus was on agriculture and locating areas suitable for settlement. As in the earlier surveys, steep 
slopes along the Peace River and tributaries were mapped as eroded with no further clarification. The 
project facility and access roads are entirely within the eroded section created by the Peace River. 
 
The rolling topography has strongly affected soil formation as the described soil profiles can be 
categorized within a typical toposequence, reflecting their relative positions in relation to the overall 
slope of the land (i.e., well developed soils of the Chernozemic Order on knoll tops to Regosols near 
valley bottoms and riverbanks). The transmission line right-of-way is almost entirely in eroded valleys 
associated with Peace River and Dunvegan Creek. However, the most southerly 500 m is in an area 
dominated by loam to silt loam, grey wooded soils developed on alluvial or aeolian parent materials. 
These are part of the uppermost terrace deposits associated with the Peace River.  
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Upland soils are in the Brunisolic, Chernozemic and Solonetzic Orders (Soil Classification Working 
Group 1998). Soils in the valley are composed of Regosols encompassing the Orthic and Cumulic 
Regosol Great Groups.  
 
The hydroelectric facility and access roads are mostly within the floodplain of the Peace River. Soils 
along the Peace River banks are described in the soil surveys cited as “eroded, irregular, often steeply 
sloping banks adjacent to drainage courses” and therefore not defined as a formal Soil Series. The 
following are brief descriptions of each of the main Soil Series potentially within the LSA . These are 
shown in Figure 4.9-2.  
 
4.9.2.3.1 Judah 
 
Soils of the Judah Series develop on alluvial-lacustrine parent geological material. With the exception of 
eroded river bank soils, soils typical of the Judah Series would be the most frequently encountered in 
the LSA. Soil Survey maps indicate that Judah soils are present in upland areas on the north and south 
sides of the Peace River. They are well drained soils and develop in undulating-to-rolling topography. 
The native vegetative cover is woodland, predominantly trembling aspen. These soils are atypical 
degraded black soils with a gradual graying of the Ahe horizon at depth. These soils would 
predominantly be classified as Luvisolic. Judah soils are fairly good to good arable soils. However, the 
upper solum is low in plant fibre making them susceptible to gully erosion.  
 
4.9.2.3.2 Davis 
 
Soils of the Davis Series develop on alluvial and aeolian parent geological materials. These soils often 
occur in association with the aforementioned Judah Series. They are well drained soils with hilly 
topography. Native cover is generally woodland with trembling aspen and spruce (Picea spp.) but also 
occur under coarse grasses and shrubs. These soils are generally considered wooded soils but are 
often browner in colour and may resemble Chernozemic soils. Typically these soils are high in silt and 
would likely be encountered at the tops of knolls in the uplands. Davis Series soils will likely be 
encountered at the southern extreme of the proposed transmission line. Davis soils are fair to fairly 
good arable soils. They are loose, medium texture soils that are vulnerable to both wind and water 
erosion as they are low in bounded organic matter. 
 
4.9.2.3.3 Esher 
 
Soils of this series would be encountered in upland areas, north of Peace River and west of Hines 
Creek. Esher soils have developed on stratified till or modified lacustrine parent geological material. 
Esher soils have undulating to gently rolling topography and are moderately to imperfectly drained. 
Esher soils are degraded black soils that have a solod to solodized solenetz type of profile. They 
typically have a well developed Ah horizon that is grayish brown to dark brown in color and are often 
followed by a gray platy Ae horizon. The B horizon is often very compact but tends to break fairly 
readily into fine blocky aggregates. Stones are generally found throughout the profile. Soils from this 
Series would typically be classified as being in the Luvisolic or Brunisolic Order. The erosion rating of 
the surface soil in this Series is high once forest vegetation has been removed. The agricultural soil 
rating is fairly good to good arable land. 
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4.9.2.3.4 Falher 
 
These soils have developed on lacustrine parent geological material. Soils of this series are imperfectly 
to poorly drained and would be found upland of the proposed northern access road on the north side of 
the Peace River. Falher soils typically have dark brown to grayish-brown A horizons followed by a B 
horizon with columnar structure. The boundary between the A and B horizons is abrupt and distinct. 
Evidence of salinity would be encountered and these soils would typically be classified as being in the 
Solenetizic Order. The erosion rating of surface soils is high as they are loose and vulnerable to both 
wind and water. Also organic matter is low and therefore does not bind the peds. Subsoil (Bn horizon) 
inhibits water penetration further facilitating topsoil erosion. The agricultural soil rating is fair to fairly 
good arable land. 
 
4.9.2.4 Vegetation Classification 
 
Vegetation in the LSA is generally confined to a narrow and discontinuous river floodplain, with most 
plant communities occurring on deeply incised, steep-sided valley walls or along the riparian shoreline 
zone. North- and east-facing valley slopes tend to support mixedwood forests of balsam poplar, aspen, 
white spruce and paper birch (Betula papyrifera), interspersed with occasional shrublands and sparsely 
vegetated, eroded slopes. On alluvial floodplains and islands, poplar is the dominant tree type, with 
willow thickets occurring on wetter, more recent deposits. Periodic shrub communities consist of red 
osier dogwood (Cornus stolonifera), alder (Alnus spp.), willow and birch (Betula spp.). South- and west-
facing valley slope grasslands are common, with seral aspen stands and deciduous shrubs in wetter, 
more protected gullies. Occasional lodgepole pine (Pinus contorta) occurs at the top of the valley break. 
Steepest slopes are often bare and highly susceptible to erosion, resulting in exposed bedrock and 
mass wasting features such as slump scars.  
 
Vegetation in the LSA was grouped into 24 types, according to similar stand characteristics, dominant 
species, and environmental factors such as aspect, slope, moisture regime and elevation. These are 
described in Table 4.9-1. 
 
Because the field reconnaissance was primarily conducted in the valley bottom, information on river 
island vegetation types, for example, is more detailed than for upland mixedwood forest, or shrubland 
types. Vegetation types well above expected inundation levels (i.e., mid- to upper-valley slope 
positions) were determined primarily through air photo interpretation and literature review, rather than 
ground truth. These are included in the LSA to give a representation of the proportional extent of 
vegetation types in the elevational gradient from top to bottom of the Peace River valley near the 
Project. 
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Table 4.9-1: Vegetation Types Identified in the Local Study Area 
Vegetation Type Description 
1. Upland Grasslands • Rare in LSA 

• On variable slopes associated with north access road and transmission line 
route 

2. Aspen-Shrub Forests • Dominated by young aspen with lush understoreys of saskatoon 
(Amelanchier alnifolia) and showy aster (Aster conspicuus) 

• South-facing slopes 
3. North- to East-Facing Deciduous 
Forests 

• Includes upland and slope forests of aspen, balsam poplar and birch, 
particularly on north- to east-facing slopes on the south side of the Peace 
River, and along larger tributary channels and coulees 

• Stands are variably-aged but generally less than 100 years old 
• Rare plant potential is moderate 

4. Sparsely Vegetated Near or Farshore • Near-shore communities are generally dominated by emergent or semi-
aquatic vegetation plus willow seedlings, on cobbles and gravels, e.g., 
horsetails (Equisetum spp.), rushes (Juncus spp.), creeping spike-rush 
(Eleocharis palustris) and sedges  

• Far-shore communities are set back slightly farther and higher from the 
water's edge, and contain varying amounts of sandbar and shining willows, 
balsam poplar seedlings, horsetails, bulrushes (Scirpus spp.), bluejoint 
(Calamagrostis canadensis) and hair grass (Deschampsia caespitosa) 

• Both near- and far-shore zones contain numerous introduced weedy or 
agronomic species; many sites are dominated by weeds 

5. South to West Slope Shrublands • Dominated by saskatoon, red-osier dogwood and choke cherry (Prunus 
virginiana); understorey transitional to open speargrass (Stipa spp.) 
grassland. 

• Important source of browse and berries for wildlife and critical winter range 
6. Grassland-Shrub Transitions • Shrubby drainages on steep south-facing slopes 

• Wolf willow (Elaeagnus commutata) and snowberry common 
7. Disturbed Land • Commonly found on sparsely vegetated slumps 

• Weeds common including alfalfa (Medicago sativa), foxtail barley (Hordeum 
jubatum), perennial sow thistle, saltgrass (Distichlis spicata), Canada thistle 
and saltbush (Atriplex spp.) 

8. North to East Slope Shrublands • Dominated by deciduous shrubs, including rose, saskatoon and snowberry, 
with some paper birch and white spruce on more northerly exposures 

• Swamp horsetail (Equisetum fluviatile) and red-osier dogwood under alder 
and birch on lower slope positions 

9. Willow Flats • Occurs infrequently on tributary deltaic or alluvial deposits or occasionally 
along island perimeters 

• Dominated by low to mid-height sandbar willow (Salix exigua), shining willow 
(Salix lasiandra), or balsam poplar seedlings above an often depauperate, 
weedy herbaceous layer on gravel beaches and bars 

• Rare plant potential is low to moderate 
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Table 4.9-1: Vegetation Types Identified in the Local Study Area 
Vegetation Type Description 
10. Bare often Eroded Slopes • Includes sparsely to moderately vegetated generally southerly Solonetzic 

slopes  
• Slump blocks and scars are often present  
• Vegetation dominated by grasses and forbs; occasional shrubs may be 

present on lower, less steep parts of slump scars along creek valleys, and in 
seepages  

• Most slump blocks on lower valley slopes in the LSA appear to be young as 
they lack tree cover, are sparsely vegetated, and tend to be dominated by 
pioneering or disturbance-dependent species  

• Rare plant potential is moderate to high. Weedy species invasion is present 
on many sites 

11. Coniferous Forests • Stands of white spruce generally mature to sub-old or older 
• Generally occur on the toes of north- to east-facing slopes, and on alluvial 

terraces at the mouths of larger tributaries such as the Ksituan River 
• Moderate to high rare plant potential  
• Potentially significant as fire refugia, old growth and biodiversity or 

representivity elements  
12. Cultivated Land • Restricted to benchlands above the Peace River valley 

• Typical crops include barley (Hordeum vulgare), oilseed (Brassica napus) 
and hay 

13. Eroded Solonetz Grasslands • Found on steep south-facing slopes with abundant bare, clayey, Solonetzic 
soil 

• Plains wormwood- (Artemisia campestris) pasture sagewort- (Artemisia 
frigida ) wheat grass community with few shrubs 

• Heavily grazed 
14. Dry Aspen-Grass Transition • Part of mosaic included with aspen-shrub forest on dry, south-facing slopes 

• Transitional between aspen-shrub forest and upland grassland 
15. North to East Alluvial Mixedwoods • Generally mature to sub-old or older stands 

• Generally occur on or near the toes of north- to east-facing slopes and on 
alluvial terraces at the mouths of larger tributaries such as the Ksituan River 

• Moderate to high rare plant potential 
• Potentially significant as fire refugia, old growth and biodiversity or 

representivity elements 
16. Alluvial Terrace Forests • Generally mature to sub-old or older stands, dominated by balsam poplar 

• Moderate to high rare plant potential 
• Potentially significant as fire refugia, old growth and biodiversity or 

representivity elements  
• Some have been grazed by cattle or converted to cropland in the LSA 

17. Riparian Shrub/Herbaceous • Dominated by willows, with often dense cover by diverse grasses, Indian 
hemp (Apocynum cannabinum) and horsetails; some weedy species 
invasion is present  

• Occurs primarily on river islands, and along the Peace River shoreline, 
below pre-Bennett Dam natural channel margins  

• Rare plant potential is low to moderate 
18. Deciduous-Dominated Mixedwood • Includes extensive slope forests of aspen, balsam poplar or birch, and white 

spruce, particularly on north- to east-facing slopes on the south side of the 
Peace River, and along larger tributary channels and coulees  

• Reflects a deciduous component which is dominant, with a secondary white 
spruce component  

• Stands are variably-aged but generally less than 100 years old 
• Rare plant potential is moderate 
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Table 4.9-1: Vegetation Types Identified in the Local Study Area 
Vegetation Type Description 
H1. Island Low Shrub-Herb Transition • Consists of sandbar willow-(dogwood), with Indian hemp-horsetail-grass 

understoreys, and occurs on islands 
• Occurs within pre-Bennett Dam natural channel margins  
• Contains some proportion of weedy and agronomic species 
• Rare plant potential is moderate 

H2. Island Tall Shrub Transition • Consists of dogwood-willows/horsetail 
• Occurs in levee positions on the easternmost island in the LSA. 
• Occurs within pre-Bennett Dam natural channel margins 
• Contains some proportion of weedy and agronomic species 
• Rare plant potential is moderate 

H3. Island Tall Shrub-Herb • Consists of alder-willow/dogwood/Indian hemp-horsetail stands 
• Occurs on the river island between km 15 and 20 of the headpond 
• Occurs within pre-Bennett Dam natural channel margins 
• Contains some proportion of weedy and agronomic species  
• Rare plant potential is moderate 

H4. Poplar Dominated Island Forests • Includes narrow alluvial terrace forests on top of active riverbanks, with 
dogwood-rose understoreys. Paper birch is occasional 

• Stands are older-aged 
• Rare plant potential is moderate 
• Occurs above pre-Bennett Dam natural channel margins; drawdown of the 

dam has allowed the development of the existing mature canopy cover over 
the last few decades 

H5. (Sub)-Mature Island Forests • Includes mixedwood forests of balsam poplar, white spruce and aspen, with 
alder, or dogwood-horsetail understoreys on largest most stable river islands 
and oldest parts of river terraces  

• Stands are older-aged 
• Rare plant potential is moderate 
• Occurs above pre-Bennett Dam natural channel margins; drawdown of the 

dam has allowed the development of the existing mature canopy cover over 
the last few decades 

H6. Mature-(Old) Island Forests • Consists of poplar-spruce/tall shrub/horsetail 
• Occurs in upland positions on the easternmost island in the LSA. 
• Contains some proportion of weedy and agronomic species 
• Rare plant potential is moderate 

 Jacques Whitford © 2006 PROJECT ABC50541 October 2006 4-332

 



 
Table 4.9-2 provides a cross reference between Appendix 6 of Williams (2004) and Table 4.9-1. The 
vegetation communities described by Williams (2004) are shown in Figures 4.9-3 to 4.9-7. 
 
Table 4.9-2: Cross-referencing Between Appendix 6 of Williams (2004) and Table 4.9-1 

Table 4.9-1 Vegetation Type Appendix 6 Code Equivalents 

1. Upland Grasslands G1, G2, G3, G4, G5, G6, G7 

2. Aspen-shrub Forests A1, A2, A3, A4, A5; often with S1, S2 

3. North- to East-facing Deciduous Forests P2, P3, P4, P6, P7 

4. Sparsely Vegetated Near/Farshore R1, R2; often with U 

5. South to West Slope Shrublands S1, S2 

6. Grassland-shrub Transition G and S combinations; may include U, E 

7. Disturbed Land D 

8. North to East Slope Shrublands S3 

9. Willow Flats W; may occur with R3 

10. Bare, Often Eroded Slopes U; may occur with E, E2, G 

11. Coniferous Forests F1, F2; may occur with M1, M2 

12. Cultivated Land C 

13. Eroded Solonetz Grasslands E, E2; may occur with U, G 

14. Dry Aspen-grass Transition A2, A3 (young), A5; in combination with G2, G3; may include U, E 

15. North to East Alluvial Mixedwoods M1, M2, M3, M4, H5, H6 

16. Alluvial Terrace Forests (poplar or birch-dominated) P1, P2, P3, P4, P5, P6, P7, P8, H4 

17. Riparian Shrub/herbaceous R3, H1; occasional with R2, H4 

18. Deciduous-dominated mixedwoods M1 

19. Island Low Shrub-herb Transition H1 (riparian low shrub) 

20. Island Tall Shrub Transition H2 (riparian tall shrub) 

21. Island Tall Shrub-herb H3 (riparian tall shrub) 

22. Poplar-dominated Island Forests H4 (riparian deciduous; also P1, P7, P8) 

23. (Sub)-mature island forests H5 (riparian mixedwood) 

24. Mature-(old) island forests H6 (riparian mixedwood) 

 
 
 

 Jacques Whitford © 2006 PROJECT ABC50541 October 2006 4-333

 



 





 





 





 





 





 



 
4.9.2.4.1 Forest Resources 
 
Forested stands in the LSA are generally in sub-mature to mature successional stages of development, 
due to the relative frequency of fire in the region. Areas burned in the last century (circa 1900 to 1950) 
are now covered by poplar and aspen, with occasional co-dominance by birch and spruce. Climax 
communities have been driven back to earlier seral stages in areas of recent fire or mass wasting, and 
on exposed and seasonally or frequently flooded areas. Small pockets of fire refugia containing older 
stands of trees occur on larger islands, on alluvial terraces and along small semi-isolated fingers of land 
along tributary drainages. 
 
Stand origin along this portion of the Peace River valley dates back to the 1940s and 1950s, with a few 
stands 80 to 100 years old or more (Alberta Sustainable Resource Development n.d.; PRRPC 1982). 
Bernard and Kemper (1976) reported mixedwood stands in the Peace River valley near Dunvegan to 
be somewhat older, however, with mature poplar and spruce averaging 90 to 150 years of age, and 
25 to 35 m in height. 
 
Two overlapping forest fires greater than 200 ha in size have been documented for the LSA near 
Fourth Creek at the westernmost end of the headpond. Only the eastern edge of a 1932 fire burned 
within the LSA; a second partially adjoining area burned the western end of this first fire in 1946 (Delisle 
and Hall 1987). 
 
Timber productivity ratings are available for the north side of Peace River only (Alberta Sustainable 
Resource Development n.d.). The timber productivity rating is the potential timber productivity of a 
stand based on the height and age of the leading or dominant tree species present. Stands falling into 
good, medium or fair classes are considered to be productive forests; while stands in the unproductive 
class are not. In the LSA, most south- to west-facing slope forests north of Peace River received a 
rating of fair to medium. Exceptions include mixedwood stands of balsam poplar, aspen and white 
spruce along the east (7.3 ha) and west (6.3 ha) banks of the mouth of Hines Creek, which were rated 
as medium to good. The easternmost island, which contains less than ten veteran balsam poplar trees 
and one white spruce tree, was rated as having a medium forest site class. The westernmost island 
near Fourth Creek with a mature poplar-spruce forest community was also rated as medium. River 
terrace and shoreline forests were generally rated as medium, or occasionally medium to good. The 
only upland forest rated as good consists of a small aspen-shrubland in NW-19-80-5-W6M, situated 
well above expected inundation levels. 
 
There are no designated or proposed forestry management agreements (FMAs) in the LSA. 
 
4.9.2.4.2 Rare Plants and Special Plant Communities 
 
Three confirmed rare plant species were identified in the LSA during field investigations in August 1999. 
The species identified in 1999 include the S2 ranked Herriot's sagewort (Artemisia tilesii), S3W ranked 
endolepis (Atriplex suckleyi), and SU ranked narrow-leaved goosefoot (Chenopodium leptophyllum). An 
S2 status rank indicates a species with 6 to 20 known occurrences in Alberta or with many individuals 
in fewer occurrences. An S3W status rank indicates a Watch species; taxa that typically have a 
restricted distribution within Alberta, but are common within their range, so information is collected to 
ascertain trends in populations. The SU status rank is applied to species which have an uncertain 
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status due to either low search effort or cryptic nature of the element; these are species possibly in 
peril, unrankable, or for which more information is needed (Gould 2006). 
 
Williams (2004) identified the following four potentially significant plant community types within the LSA, 
based on a review of the literature, and on field survey and air photo interpretation: 
 
• balsam poplar forests on alluvial floodplain terraces and islands (important wildlife habitat; high rare 

plant potential; fire refugia) 
• diverse steep south- to west-facing slope grasslands on Solonetzic soils (regionally significant; 

disjunct or range extension species present; often ungrazed) 
• vegetation communities associated with active to stabilized mass wasting processes, e.g., slump 

scars and blocks (rare plant habitat)  
• sub-old to old paper birch or white spruce stands (high biodiversity value, or with nutrient-rich 

understoreys; much birch cut for firewood in the boreal forest region; high rare plant potential) 
 
Special plant communities are considered to include unusual, uncommon or infrequent communities, 
those of limited extent or with restricted distributions, and those in decline or threatened (Allen 2006). 
The following three special plant communities could potentially occur in the LSA: 
 
• balsam poplar/highbush cranberry/ostrich fern community (S1S2 rank) 
• western porcupine grass - green needlegrass - sedge herbaceous type (S2S3 rank) 
• westerb wheatgrass – Herriot’s sagewort – pasture sagewort community (S1 rank) 
 
An S1 rank indicates a community with five or fewer known occurrences in Alberta or very few 
occurrences remaining. 
 
The objective of a second rare plant survey conducted in late spring 2000 was to re-survey areas 
searched in August 1999 to observe plants that may have withered or senesced by that time, to mark 
the location of rare plant populations, and to ensure that the overall rare plant survey was more 
thorough, including surveys at both early and late phenological stages of the plants. Proposed rights-of-
way that were not surveyed, or not surveyed in their entirety, in 1999 were surveyed in 2000, including: 
 
• the north access road right-of-way from the former market garden west to Hines Creek 
• the transmission line right-of-way from the south side of NW-6-80-4-W6M to Dunvegan Creek 
• the transmission line right-of-way and south access road right-of-way from Dunvegan Creek to 

Peace River 
 
None of these rights-of-way were marked other than by existing roads or trails, therefore air 
photographs and maps were relied on to determine the route. Similarly, the majority of the survey 
markers indicating the 50 percent exceedance level were no longer in place along the river in 2000, 
therefore air photographs, maps and the knowledge of the river boat operator were relied upon to 
determine the potentially flooded area.  
 
The survey was conducted from June 23 to 25, 2000. Sites along the river were accessed by jet boat. 
All former rare plant sites were revisited, along with representative areas of the vegetation community 
types, particularly those with high potential for rare plants. Rights-of-way and the potentially flooded 
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area along the Ksituan River were surveyed on foot. Notes were taken on the vegetation communities 
encountered. A formal report summarizing the observations was not compiled. 
 
Rare plants were marked using single pin flags so that they could be revisited by industry and 
government officials later in the summer. Two pin flags arranged in a cross-fashion were placed in a 
visible location to lead the observer to the site. More than one pair of flags was used if the rare plants 
could not be seen from the location of the first pair. 
 
With the exception of Herriot’s sagewort (rank S2), none of the rare plant populations observed in 1999 
were relocated. The eroded, south-facing slopes from km 0.0 to 3.0 and km 4.0 to 6.5 were dotted 
primarily with long-leaved sagewort (Artemisia longifolia) but also with such species as Herriot's 
sagewort, dragonwort (Artemisia dracunculus), silver saltbush (Atriplex argentea) and gumweed 
(Grindelia squarrosa). Also, Herriot's sagewort was found occasionally in the gravel bars of the river. 
The large number and widespread and scattered distribution of this species made it impractical to mark 
using pin flags. It would also appear that although individual plants will be affected by the flooding, part 
of the Herriot’s sagewort population will be unaffected. 
 
Although an Atriplex species (silver saltbush) was found on the steep, south-southwest-facing slope at 
site 11, no endolepis plants (rank S3) were observed. Silver saltbush was reported here in 1999, along 
with endolepis. 
 
A goosefoot (Chenopodium spp.) found at site 2a was definitely not a rare species but was not 
advanced enough to identify to the species level. It may not have been the same species found in 
1999.   
 
There are no known vascular or non-vascular plants listed by the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) on the Species at Risk Act (SARA, Schedule 1) within the 
local or regional study areas (SARA Website, http://www.sis.ec.gc.ca/ec_species/ec_species_e.phtml, 
accessed September 19, 2006). 
 
4.9.2.4.3 Weeds 
 
No restricted weeds were encountered during the August 1999 field reconnaissance. Therefore, formal 
weed surveys were not undertaken for this EIA. However, distribution and composition of noxious and 
nuisance weeds were noted within the LSA. The following were noted:  
 
• three noxious weeds – Canada thistle (Cirsium arvense), perennial sow-thistle (Sonchus arvensis) 

and spreading dogbane (Apocynum androsaemifolium) 
• four nuisance weeds – shepherd's-purse (Capsella bursa-pastoris), common dandelion (Taraxacum 

officinale), lady's thumb (Polygonum persicaria) and bluebur (Lappula echinata) 
 
Most weeds were observed in low-lying riparian shoreline zones, in areas seasonally scoured by ice, 
and at disturbed sites (e.g., existing road rights-of-way, gravel pit). 
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4.9.2.4.4 Wetlands 
 
The LSA does not contain established wetlands and therefore will not produce any wetland related 
effects. 
 
4.9.2.4.5 Factors Affecting Vegetation Distribution in the RSA and LSA 
 
The high level of agricultural development in the Peace River Valley has exacerbated alteration of 
vegetation in the region, particularly in riparian areas and on floodplain terraces (MacLock et al. 1997). 
Cattle grazing of valley slopes and terraces, and cultivation of lands along the valley crest and on fertile 
floodplain terraces in the valley bottom, have altered or removed some native plant communities, 
increased soil erodability, and introduced weedy and undesirable agronomic plant species. 
Approximately 33 ha of river terrace and slopes within the LSA have been cleared for cultivation. 
 
River regulation by Bennett Dam has resulted in alterations to the vegetation along Peace River. For 
example, regeneration is either not present or minimal under poplar-dominated stands on islands and 
river terraces. Stand origin for both canopy and understorey trees on these sites is always prior to the 
1960s. This may in part reflect the effect of the reservoir's subsequent draw-down of water on these 
plant community types. The draw-down has lowered local water tables and soil moisture levels in such 
riparian areas, which in turn may have altered the frequency and seasonality of flooding needed for 
poplar seedling germination, as well as maintenance of mature stand growth. Approximately 1400 km 
of riparian shoreline have been altered or reduced as a result of operation of Bennett Dam. 
 
Transportation and utilities corridor developments (i.e., Highway 2, trails, roads, bridges, transmission 
line alignments and other facilities) have also affected vegetation in the RSA and the LSA. 
Approximately 20 km of roads bisect the LSA; there are no seismic lines or pipelines. 
 
4.9.3 Potential Interactions, Issues and Concerns 
 
Interactions of the Project with the soil, vegetation and forest resources VEC will take place during the 
construction, operations, and decommissioning phases of the Project and as a result of malfunctions, 
accidents and unplanned events such as failure of the headworks. There have been interactions 
between the soil, vegetation and forest resources VEC and past projects, and further interactions are 
expected with future projects. Table 4.9-3 summarizes these interactions. The interactions of the 
Project and the soil, vegetation and forest resources environment, especially vegetation, will potentially 
affect the presence of vegetation, rare plants and significant vegetation communities, ESAs, 
merchantable timber and the presence and propagation of weeds. Known or predicted interactions, and 
the concerns associated with them, are discussed below. 
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Table 4.9-3: Project Environmental Effects Interaction Matrix: Soil, Vegetation and Forest 
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Project Activities and Physical Works 

Construction 

Access road and transmission line construction X   X X  X X 

Headworks construction X  X X  X X 

Operations 

Presence of headpond   X X X  X X 

Facility maintenance       X 

Decommissioning 

Removal of facilities X   X    X 

Malfunctions, Accidents and Unplanned Events 

Failure of the headworks X   X X    

Slope failure X  X X X   

Fuel spills X X X X  X  

Fire X X X X  X X 

Other Past and Present Projects 

Cattle grazing X        

Agricultural land use X  X X X X X 

Borrow pits X  X X X X X 

Dunvegan Historic Site     X X X 

Water-based recreation        

Canfor forest management area     X X X 

Devon Energy Corp. oil and gas lease X  X X X X X 

Bennett Dam   X X X   

Transportation and utilities corridor X     X X 

Dunvegan Bridge   X X X   
Devon Energy Corp. and Pembina Pipeline Corp. 
pipeline crossing Peace River at Dunvegan X     X X 

Water intake pipe at Fairview   X X    

Dunvegan West Wildland Park  X       
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Table 4.9-3: Project Environmental Effects Interaction Matrix: Soil, Vegetation and Forest 

 Resources  

 

So
il 

Er
os

io
n 

So
il 

C
on

ta
m

in
at

io
n 

Lo
ss

 o
f V

eg
et

at
io

n 
or

 
B

io
di

ve
rs

ity
  

Lo
ss

 o
r A

lte
ra

tio
n 

of
  

R
ar

e 
Pl

an
ts

 o
r  

Si
gn

ifi
ca

nt
 P

la
nt

  
C

om
m

un
iti

es
  

Lo
ss

 o
r A

lte
ra

tio
n 

of
  

ES
A

s 
or

 S
ig

ni
fic

an
t  

La
nd

sc
ap

e 
U

ni
ts

  

Lo
ss

 o
f M

er
ch

an
ta

bl
e 

Ti
m

be
r 

In
tr

od
uc

tio
n 

or
 P

ro
lif

er
at

io
n 

 o
f W

ee
ds

 

Likely Future Projects 

New borrow pits X  X X X X X 

Expansion of Dunvegan Historic Site X   X  X X 

New or upgraded transportation and utility corridors X   X  X X 

BC Hydro Site C at Taylor   X X  X  

 
 
4.9.3.1 Potential Interactions, Issues and Concerns During Construction 
 
Expected interactions between the Project and the soil, vegetation and forest resources VEC during the 
construction phase include: 
 
• Alignments of the access road and transmission line have the potential to bisect vegetation types 

and destroy vegetation. This may include significant plant communities, rare plants and vegetation 
important to wildlife. 

 
• Cleared land offers the potential for soil erosion. 
 
• Soil mixing during construction along the alignments has the potential to retard or restrict vegetation 

re-growth and result in loss or erosion of vegetation community function. 
 
• Construction activities have the potential to destroy or alter portions of the Dry Mixedwood and 

Peace River Parkland Subregions, the national ESA lying to the west of the Dunvegan Natural 
Area. Construction of the access roads, transmission line right-of-way, and headworks abutments 
will all take place within these areas. Interactions could include alteration to or loss of significant 
vegetation features representative of a region and loss or alteration of habitat for rare species. 

 
• Merchantable timber may be lost during clearing for access roads and the transmission line right-of-

way. 
 
• Cleared land has the potential for invasion by weed species. 
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4.9.3.2 Potential Interactions, Issues and Concerns during Headpond Development and 

Operations 
 
Expected interactions between the Project and the terrestrial environmental VEC during the 
development and operations of the headpond include: 
 
• Some vegetation along the headpond will be permanently or seasonally inundated and may be 

destroyed. This may include significant plant communities, rare plants and vegetation important to 
wildlife. 

 
• Inundation by the headpond may destroy vegetation and affect the biodiversity of the vegetation 

types. 
 
• Inundation by the headpond has the potential to destroy or alter portions of the Dry Mixedwood and 

Peace River Parkland Subregions, the national ESA lying to the west of the Dunvegan Natural 
Area, and portions of the Dunvegan West Wildland Park below the high water mark. Interactions 
could include alteration to or loss of significant vegetation features representative of a region and 
loss or alteration of habitat for rare species. 

 
• Merchantable timber may be lost by flooding of the headpond. 
 
• Weeds and agronomic species may be introduced or spread along the floodplain as a result of 

flooding of the headpond. 
 
4.9.3.3 Potential Interactions, Issues and Concerns Associated with Accidental Events 
 
Accidental events such as spills of fuel or construction materials, explosions during construction, and 
fires during construction and operations, could result in destruction of vegetation communities and rare 
plant species and damage to the natural subregions, national ESA, and Dunvegan West Wildland Park. 
Spills of fuel have the potential to result in soil contamination. 
 
4.9.3.4 Potential Interactions, Issues and Concerns Associated with Past, Present and Likely 

Future Projects 
 
Most past and present projects in the LSA and RSA have had some interaction with the soil, vegetation 
and forest resources VEC and are discussed as part of the baseline case. Clearing for facilities, timber 
extraction and accidental events have resulted in local loss of vegetation, rare plants and merchantable 
timber and have allowed the interaction and proliferation of weeds. 
 
4.9.4 Residual Environmental Effects Evaluation Criteria 
 
A significant effect on vegetation occurs when a vegetation type or significant or special plant 
community is affected sufficiently to decrease the viability of that type or community in the LSA. 
 
A significant effect on a rare plant occurs when an individual plant is destroyed and a replacement 
cannot be established at or immediately adjacent to the location of the destroyed plant. 
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A significant effect on timber production occurs when the loss of merchantable timber affects the ability 
of a forestry operation to meet local demand and necessitates the opening of a new cutblock. 
 
A significant effect on soil occurs when soil is altered such that one or more of the following occurs: 
 
• soil chemical or physical composition is altered such that it will not support vegetation in areas 

where vegetation previously grew and the extent is greater than 1 km from the facility 
• soil erosion occurs to the extent that a significant effect is felt by the surface water or fish 

community VEC 
• soil chemical composition is altered such that it is a threat to groundwater and surface water 
 
A positive effect on vegetation occurs when project activities help to increase species populations or 
diversity. 
 
4.9.5 Effects Analysis, Mitigation and Residual Effects Prediction 
 
Table 4.9-4 presents the environmental effects analysis matrix for the Soil, vegetation and forest 
resources VEC and includes the analysis of the effects and the proposed mitigation. The effects 
analysis is discussed in the following sections. 
 
Table 4.9-4: Environmental Effects Assessment Matrix: Soil, Vegetation and Forest 

 Resources 
Evaluation Criteria for Assessing 

Environmental Effects 

Project Activity 
Potential Positive (P)  

or Adverse (A) 
Environmental Effect 
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Soil erosion (A) Implementation of erosion 
control measures as part of the 
Environmental Protection Plan 

1 1 2/1 R 2 

Removal of or damage to 
vegetation (A) 

• Maximize use of 
existing trails 

• Minimize width of 
corridors 

1 3 2/6 R 2 

Loss of rare plant species • Avoidance of rare plant 
communities 

• Use of natural seed 
mixes for reclamation 

1 3 2/6 R 2 

Loss of merchantable 
timber 

Salvage of timber where 
practical 

1 3 2/6 R 2 

Construction 

Introduction and spread 
of weeds 

Implementation of weed control 
measures 

1 3 2/6 R 2 
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Table 4.9-4: Environmental Effects Assessment Matrix: Soil, Vegetation and Forest 

 Resources 
Evaluation Criteria for Assessing 

Environmental Effects 

Project Activity 
Potential Positive (P)  

or Adverse (A) 
Environmental Effect 

Mitigation 
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Inundation and drowning 
of vegetation 

None proposed 1 3 1/6 R 2 

Damage to 
environmentally sensitive 
areas 

Restoration of native vegetation 
communities 

1 3 1/6 R 2 

Loss of rare plant species • Transplanting of S1 or 
S1S2 species 

• Possible collection of plant 
seed or salvage of plant/ or 
rootstock 

1 3 1/1 R 2 

Operations 

Loss of merchantable 
timber 

Salvage of timber where 
practical 

1 3 1/1 R 2 

Decommissioning Destruction of vegetation Standard operating procedures 1 3 2/1 R 2 
Destruction of vegetation 1 3 1/1 R 2 Malfunctions, 

accidents and 
unplanned events 

Soil contamination 

• Spill prevention programs 
• Emergency Response Plan 

1 2 1/1 R 2 

KEY: 
 
Magnitude: 
 
1 = Low: e.g., a few individuals or 

species affected 
 
2 =  Medium: e.g., a moderate 

percentage or number of 
individuals or species affected 
within the LSA 

 
3 = High: e.g., a large percentage/ 

number of individuals or species 
within LSA or regionally affected  

 
 
 
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/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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4.9.5.1 Construction Activities 
 
Table 4.9-5 presents the areal extent (ha) of each vegetation type east of the headworks within the LSA 
as well as for those vegetation types potentially affected by construction of proposed headworks 
abutments, access roads, and the transmission line right-of-way.  Rights-of-way are calculated based 
on 20-m wide alignments, or zones of disturbance. 
 
Table 4.9-5: Extent of Vegetation Type (Baseline) and Disturbed Areas within 2.5 km 

 Downstream from the Headworks 
Vegetation Type* Baseline  

(ha) 
Proposed Disturbed Areas** 

(ha)  
3 – N to E deciduous forests 112.03 0.92 
1 - upland grasslands 96.28 2.1 
12 - cultivated land 27.15 1.35 
2 - aspen-shrub forests 20.04 0.72 
5 – S to W slope shrublands 12.9 1.2 
6 - grassland-shrub transitions 1.41 N/A 
8 – N to E slope shrublands 5.74 0.62 
7 - disturbed land 31.89 1.02 
18 – deciduous-dominated mixedwood 82.87 11.33 
11 - coniferous forests 7.24 1.01 
17 - riparian shrub/herbaceous 3.4 0.54 
9 - willow flats 16.33 0.21 
15 - N to E/alluvial mixedwoods 26.23 2.04 
4 - sparsely vegetated near/far-shore 14.27 0.49 
16 - alluvial terrace forests 8.24 1.59 
13 - eroded Solonetz grasslands 7.19 1.41 
10 - bare, often eroded slopes 5.99 0.66 
Totals 479.2 27.21 
Notes: 
* Classes 14, H1, H2, H3, H4, H5, H6 are not present in this portion of the LSA. 
** Includes access roads, headwork abutments and transmission line rights-of-way. 

 
Vegetation will be removed along proposed rights-of-way prior to construction of roads. The actual 
amount of new land cleared and stripped will be considerably less, however, as the majority of access 
road development will occur on pre-existing trails, and only a narrow access road will be cleared for the 
transmission line right-of-way, which will also partially follow pre-existing trails. Corridor location and 
width may be refined with final project design. 
 
The proposed alignment for the north access road intersects willow flats, cultivated lands, aspen-shrub 
forest, riparian shoreline, eroded slope, and mixedwood forest communities. This access road 
alignment mitigates effects on vegetation by avoiding development along a previously proposed route 
through upland grassland communities, forested portions of the Hines Creek valley and no longer 
bisects potentially significant stands of white spruce, aspen and balsam poplar with medium to good 
forest site class rating, based on AVI (Alberta Vegetation Inventory) mapping (Alberta Sustainable 
Resource Development n.d.). As a result, integrity of wooded tributary creek valley habitat considered 
valuable by Rintoul (1979) and others will be maintained. The potentially significant balsam 
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poplar/highbush cranberry (Viburnum opulus) community along the west side of Hines Creek will also 
no longer be affected due to relocation of the previously proposed boat ramp site.  
 
The proposed barge laydown area will affect some riparian shoreline zone and willow flat vegetation, 
but much of the site is already unvegetated or disturbed; ecological significance is considered to be 
low. Appropriate reclamation or restoration techniques such as salvage of willow and poplar shrubs or 
cuttings for reestablishment of a shrub community in the laydown area, should be considered in lieu of 
native seed mixes. 
 
The proposed alignment for the south access road between the powerhouse and Dunvegan Creek 
intersects mixedwood forest of balsam poplar, aspen, and occasional paper birch or white spruce. West 
of Dunvegan creek, the road cut will intersect aspen-shrub forest, slope shrublands, mixedwood 
forests, plus very small amounts of coniferous forest, and grassy to unvegetated slopes. Effects of the 
south access road were mitigated by using previous rights-of-way and trails cuts in the area to minimize 
vegetation disturbances.  
  
The boat ramp site was relocated from the north side of the Peace River to the south bank which 
mitigates potential effects on vegetation. The proposed boat ramp and immediate vicinity crosses 
mixedwood forests, some poplar-dominated stands and a small portion of coniferous forest. Removal of 
small amounts of each of these vegetation community types, which occur as a mosaic over the first 
approximately 2 km of near-shoreline forest upstream from the weir, are not expected to significantly 
affect the vegetation resource. 
 
A maximum of 27.21 ha of land, or 0.71 percent of the total LSA (3807.13 ha) will be affected by 
construction. This includes 24.84 ha of native vegetation, plus 2.37 ha of non-native vegetation (i.e., 
disturbed or cultivated lands).  
 
4.9.5.1.1 Potential Effects on Soils and Soil Erosion 
 
The following comprises the assessment of soil erosion potential and soil dewatering for the study area, 
based on Jacques Whitford (2004). Non-regsolic soils encountered during clearing for facility 
construction will be stockpiled and used for reclamation. A reclamation plan will be developed during 
detailed project design. 
 
4.9.5.1.2 Erosion Potential of Soils 
 
Soil erosion hazard is the expected rate and amount of soil loss by water or wind that may be expected 
in an area following the removal of the protective vegetation cover, without appropriate erosion control 
measures. The rate of erosion depends on several factors:  
 
• the amount, intensity and seasonal distribution of rainfall 
• the steepness and length of slopes, the absence or presence of channels of concentration 
• the type of vegetation cover and the soil characteristics 
 
Infiltration capacity and structure stability are two significant soil characteristics influencing water 
erosion. Particle size, durability of surface clods, rock fragments, organic matter and lime content are 
important characteristics influencing wind erosion. 
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Soils at each investigation site in the study area were qualitatively rated for wind and water soil erosion. 
Most of the soils in the LSA have predominately loam to silty loam textures and were rated as moderate 
and high for wind erosion hazard. In addition, the majority of the inspection sites were on the river 
banks and steep slopes indicating a moderate to high rating for water erosion potential. The erosion 
hazards are summarized in Table 4.9-6. 
 
Table 4.9-6: Erosion Potential for each Soil Class 

Site Soil Classification Slope 
(%) 

Wind Erosion 
Potential 

Water Erosion 
Potential 

1 Orthic Humic Regosol 10-20 Mod-High Low-Mod 
2 Dark Gray Luvisol 10-20 Mod-High Low-Mod 
3 Orthic Melanic Brunisol 20-30 Mod-High Mod-High 
4 Orthic Very Dark Brown Chernozem 0-10 Mod-High Low 
5 Distrubed 0-10 Mod-High Low 
6 Eluviated Melanic Brunisol 30-40 Mod-High High 
7 Orthic Regosol 20-30 Mod-High Mod 
8 Dark Gray Luvisol 0-10 Mod-High Low 
9 Orthic Regosol 0-10 Mod-High High 
10 Orthic Humic Regosol 0-10 Mod-High High 
11 Orthic Gray Luvisol 10-20 Mod-High Low-Mod 
12 Orthic Regosol 20-30 Mod-High Mod-High 
13 Dark Gray Solodized Solonetz 20-30 Mod-High Mod-High 
14 Orthic Regosol 20-30 Mod-High Mod-High 
15 Orthic Gray Brown Luvisol 30-40 Mod-High High 
16 Eluviated Melanic Brunisol 20-30 Mod-High Mod 
17 Orthic Regosol 0-10 Mod-High High 

Notes: 
Mod-Moderate 
Slope-Estimated relative to surrounding topography 
Note that some water erosion potentials have been increased due to their proximity to the river 
 
4.9.5.1.3 Soil Dewatering 
 
Areas of imperfectly and poorly drained soils near the Peace River indicate that the groundwater table 
(or in some instances the surface water) may be higher than the excavation depth during construction 
activities. In such cases, a dewatering program will be required to temporarily reduce the water table or 
re-direct surface waters. It is likely that most of the construction activities will require water 
management as the footprint of the proposed development is largely along the riverbanks and in the 
river flat lands. 
 
4.9.5.1.4 Mitigation 
 
Soils in the LSA are susceptible to erosion by both wind and water. Most slopes exceed 15 percent in 
the proposed construction area; therefore, water erosion of soil will be an issue. Water erosion 
protective measures will be evaluated for all slopes that exceed 15 percent. Mitigation measures will be 
taken to prevent wind erosion of cleared areas during and after construction. A water management plan 
will be required for the construction of the facility. Mitigation measures to control erosion are discussed 
in Section 4.3, the Geotechnical VEC and Section 5.  The effect of the Project on soils is assessed as 
not significant.  
 

 Jacques Whitford © 2006 PROJECT ABC50541 October 2006 4-350

 



 
4.9.5.1.4.1 Potential Effects on Vegetation and Biodiversity 
 
Of the sixteen vegetation types present east of the headworks that may potentially be bisected by 
proposed alignments, fourteen represent native vegetation types, and two represent cultivated or 
disturbed lands. All the native vegetation types found therein also occur elsewhere in the LSA. 
 
Potential effects of construction on the vegetation resource include losses of very small amounts of 
vegetation resulting from development of access roads on the north and south sides of Peace River, 
plus construction of a transmission line right-of-way. Minor losses will occur at either edge of the 
headworks structure, where it abuts the soil, vegetation and forest resources; values are included as 
part of access road development. This may potentially include significant plant communities, 
merchantable timber and vegetation important to wildlife. 
 
Construction of proposed alignments will not result in the loss of any specific vegetation type 
encountered east of the headworks in the LSA and the effects of construction on vegetation types and 
biodiversity is assessed as not significant. 
 
4.9.5.1.4.2 Potential Effects on Significant Plant Communities 
 
The following potentially significant plant communities may be affected by construction east of the 
headworks in the LSA: 
 
• upland grasslands on variable slopes (particularly along the north access road, and transmission 

line routes) 
• diverse and sub-old to old growth white spruce-balsam poplar stands along either side of the mouth 

of Hines Creek with medium to good forest site class; stand origin 1860s to 1940s (north side of 
river) 

• sub-old to old growth white spruce or paper birch stands of small area extent in fire refuge along the 
river shoreline, along the approach road to the headworks area (south side of river) 

 
Special plant communities defined by the Alberta Natural Heritage Information Centre (ANHIC) (Allen 
2006) that may occur near proposed alignments potentially affected by construction include: 
 
• balsam poplar/highbush cranberry/ostrich fern community (S1S2 rank) 
• western porcupine grass - green needlegrass - sedge herbaceous type (S2S3 rank) 
• western wheatgrass – Herriot’s sagewort – pasture sagewort community (S1 rank) 
 
None of these special plant community types were specifically observed in the LSA during the August 
1999 field reconnaissance; however, a balsam poplar/highbush cranberry association of potential 
significance was noted along the edge of Hines Creek near the proposed north access road. Similarly, 
other communities of concern that generally occur at higher elevations were not observed along the 
road access or transmission line alignments. 
 
Vegetation types found east of the headworks that are most likely to contain significant plant 
communities include upland grasslands (2.1 ha); eroded Solonetz grasslands (1.41 ha); bare, often 
eroded slopes (0.66 ha); north- to east-facing or alluvial mixedwood forests (2.04 ha); alluvial terrace 
forests (1.59 ha); and coniferous forests (1.01 ha). Based on field observation and descriptions of 
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special plant communities (Allen 2006), variable slope shrublands, deciduous-dominated mixedwood 
forests, north- to east-facing deciduous forests, aspen-shrub forests and riparian shrub/herbaceous 
vegetation types are less likely to contain significant communities. However, all types could contain 
significant elements. 
 
Diverse steep slope grasslands on Solonetzic soils, representative slump features, alluvial terraces, 
and wooded tributary creek valley habitat identified as significant by Achuff (1994), Achuff and Wallis 
(1992), Rintoul (1979, 1985) and Ellis and Machtans (1993) also occur outside the LSA, often as larger 
or more extensive features. 
 
Mitigation measures to minimize effects on significant plant communities are included in standard good 
operating practices (see Section 5). They include minimizing the width of clearing and using existing 
rights-of-way wherever possible. Other mitigation measures that will be used, as appropriate, include 
realignment or rerouting around special plant communities, shrub salvage and transplant and natural 
recovery. 
 
The small area affected by construction and the existence of other significant plant communities in the 
immediate area suggest that the effects of construction on significant plant communities will not be 
significant. 
 
4.9.5.1.4.3 Potential Effects on Environmentally Sensitive Areas and Landscape Units 
 
Potential effects include alteration to or loss of significant vegetation features representative of a region, 
loss and alteration of habitat for rare species, and loss or erosion of community function due to soil 
mixing which may retard or restrict vegetative re-growth along specific segments of proposed 
alignments. 
 
The maximum extent of landscape alteration will be 27.21 ha. The national ESA extends well beyond 
the LSA from approximately the Dunvegan settlement in the west to the Town of Peace River in the 
east, and includes landform features similar to those found in the LSA. The project components are 
outside both the Dunvegan West Wildland Park (DWWP) and the Peace River Wildland Park. Although 
the project headpond inundates a short section of shoreline along portions of the DWWP below the 
high water mark, this effect was taken into considered during the planning of the DWWP, as a 
representative of Glacier Power sat on the Special Places 2000 Committee responsible for the creation 
of the DWWP. 
 
Construction of proposed alignments will not result in the loss of any designated or proposed ESA or 
landscape unit, nor of any significant vegetation feature identified as being representative of these 
areas or units. Appropriate routing and reclamation measures will decrease the amount of landbase 
potentially affected by construction. Restoration of native vegetation communities may be considered 
as part of the reclamation program. Mitigation measures are included as part of project design; 
additional measures will be included in the Environmental Management Program (EMP) that will be 
developed for the Project (see Section 5). Use of local stock will in part be contingent upon availability 
of materials from local or regional growers and nurseries. Glacier Power will use native species from 
local ecotypes for revegetation whenever possible, including salvage and transplant of willow cuttings, 
for example, at river crossings. 
 
The effects of the Project on ESAs and landscape units during construction are rated as not significant. 
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4.9.5.1.4.4 Potential Effects on Merchantable Timber  
 
Forested vegetation types that potentially may be bisected by proposed alignments include deciduous-
dominated mixedwood forests, with lesser amounts of north- to east-facing and alluvial mixedwood 
forests, alluvial terrace forests, coniferous forests, north- to east-facing deciduous forests, and dry to 
mesic aspen-shrub forests. A maximum of 17.61 ha of forested lands may potentially be affected by 
construction of headworks abutments, proposed access roads, and the transmission line right-of-way. 
 
Losses of merchantable timber are expected to be significantly less than 17.61 ha since the majority of 
clearing for access roads will occur on pre-existing disturbed trails, and very little land will be cleared for 
the transmission line.  
 
In the LSA, forest site capability has been assessed along the north side of Peace River only. Most 
south- to west-facing slope forests north of the Peace River received a rating of fair to medium and are 
considered to be productive lands. The proposed north access road intersects some forested lands with 
these ratings, as well as mixedwood stands of balsam poplar, aspen and white spruce along the east 
and west banks of the mouth of Hines Creek, which were rated as medium or good (Alberta 
Sustainable Resource Development n.d.). 
 
There are no FMAs in the LSA, so potential changes to harvest rotation patterns will not occur. Harvest 
volumes of merchantable timber along proposed alignments will not be known until final design but, 
given the use of existing rights-of-way, are not expected to be large. 
 
Where practical, all productive and unproductive harvestable merchantable timber will be salvaged from 
forested lands along proposed alignments and other construction zones in the LSA and sold. 
 
The use of pre-existing rights-of-way and the small amount of land expected to be cleared for the 
transmission line will result in a small amount of lost merchantable timber. The effects of construction 
on merchantable timber are not significant. 
 
4.9.5.1.4.5 Potential Effects of Weed Introduction and Spread 
 
Weed introduction and spread can occur in any plant community that is disturbed. Established 
populations of weeds and introduced agronomic species already occur along existing man-made 
developments in the LSA, and the region in general. Weeds were noted on both sides of Peace River, 
including road and trail edges, transmission line and facility developments, the gravel pit (south side), 
and adjacent cultivated fields. Other vegetation communities that have been affected by weed invasion 
and spread include riparian shrub- and herb-dominated communities on river islands and shorelines, 
and along terrace and slope communities grazed by cattle. These sites all contain populations of weedy 
species and are thus potential sources of weed spread to adjacent native habitats, and to proposed 
construction zones. 
 
Development of proposed headworks abutments, access roads, and the transmission line right-of-way 
may introduce new weed populations to a maximum of 27.21 ha of land, including 24.84 ha of native 
plant communities, 1.02 ha of disturbed land, and 1.35 ha of cultivated land. There is the potential for 
the contamination of, or loss of, existing native and cultivated vegetation by weed invasion. 
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Standard weed control measures will be employed to prevent importation and distribution of weeds, 
and to monitor and control weed spread during construction. Control methods may involve spraying, 
mowing, hand-scything or hand-pulling to control noxious or nuisance weeds. Exposed areas will be 
revegetated after construction to help eliminate the spread of potential weeds. Spraying will not be 
conducted within 30 m of Peace River or any other stream or waterbody. 
 
Given the mitigation measures proposed for the control of weeds, the effects of construction on the 
introduction and spread of weeds are assessed as being not significant. 
 
4.9.5.1.5 Headpond Development and Operations 
 
Potential effects of headpond development were assessed for permanently and seasonally inundated 
areas, and for short-term duration flood events with variable cycles. Table 4.9-7 presents the areal 
extent of each vegetation type in hectares; the expected number of hectares lost due to inundation 
levels at 95 percent and five percent exceedance flood levels, and for 1:20 and 1:100 year flood event 
intervals; and the percent change in each vegetation type. 
 
Results indicate that at 95 percent, and five percent exceedance levels, 15 of the 24 vegetation types 
identified for the LSA will experience some degree of permanent inundation. The remaining nine 
vegetation types will not be inundated at 95 percent exceedance levels. At five percent exceedance 
levels, six of these nine vegetation types will also not be affected by flooding of the headpond. While 
the remaining three types are within the operating range of the Project (95 and 5 percent exceedance), 
they reflect a small and negligible change (0.1 to 1.1 percent) in the number of hectares flooded. 
 
At 1:20 and 1:100 year flood intervals, eight of the nine vegetation types that will not be flooded at 
95 percent exceedance levels will decrease in size by 0.1 to 1.5 percent. The ninth type, cultivated 
land, will decrease by 5.13 ha or 8.6 percent. Cultivated land, found on alluvial terraces along the river 
shoreline, may benefit from infrequent flood events such at these, which are short-term in duration 
(approximately one week) and may act to deposit nutrients in silts and fines. 
 
Because losses of nine of the aforementioned vegetation types are considered to be either non-existent 
or negligible, they are not discussed in the following descriptions of potential effects of headpond 
inundation on the vegetation resource. The remaining vegetation types account for 2135.18 ha or 
56 percent of the total 3807.13 ha of land in the LSA. 
 



 

 

Table 4.9-7: Area of Vegetation Type (Baseline) and Area Lost Due to Inundation at Different Flood Levels 

Vegetation Type Baseline 95% Level Change in 
#ha 

Percent 
Change 5% Level Change in 

#ha 
Percent 
Change 1:20 Flood Change in 

#ha 
Percent 
Change 1:100 Flood Change in 

#ha 
Percent 
Change 

1:  upland grasslands 417.54 417.54 0 NC 417.52 0.02 NC 417.3 0.24 0.1 417.14 0.4 0.1 
2:  aspen-shrub forests 582.67 582.65 0.02 NC 582.59 0.08 NC 582.27 0.4 0.1 581.87 0.8 0.1 
14: dry aspen-grass transition 95.69 95.68 0.01 NC 95.66 0.03 NC 95.61 0.08 0.1 95.6 0.09 0.1 
5:  S to W slope shrublands 34.33 34.33 0 NC 34.33 0 NC 34.3 0.03 0.1 34.25 0.08 0.2 
7:  disturbed 33.89 33.89 0 NC 33.89 0 NC 33.86 0.03 0.1 33.83 0.06 0.2 
12: cultivated land 59.82 59.83 -0.01 NC 59.83 -0.01 NC 59.35 0.47 0.8 54.69 5.13 8.6 
6:  grassland-shrub transitions 142.04 142.05 -0.01 NC 141.96 0.08 0.1 141.81 0.23 0.2 141.68 0.36 0.3 
13: eroded Solonetz grasslands 202.98 202.97 0.01 NC 202.76 0.22 0.1 201.8 1.18 0.6 201.06 1.92 0.9 
8:  N to E slope shrublands 102.99 102.97 0.02 NC 101.9 1.09 1.1 101.62 1.37 1.3 101.46 1.53 1.5 
18: deciduous-dominated mixedwoods 1383.87 1382.28 1.59 0.1 1375.75 8.12 0.6 1364.08 19.79 1.4 1357.12 26.75 1.9 
3:  N to E deciduous forests 195.98 195.28 0.7 0.4 192.48 3.5 1.8 188.15 7.83 4 185.22 10.76 5.5 
11: coniferous forests              37.52 37.35 0.17 0.4 36.05 1.47 3.9 34.24 3.28 8.7 32.98 4.54 12.1
15: N to E/alluvial mixedwoods 62.05 61.2 0.85 1.4 59.03 3.02 4.9 54.74 7.31 11.8 52.52 9.53 15.4 
16: alluvial terrace forests              74.52 73.24 1.28 1.7 70.05 4.47 6 62.93 11.59 15.5 57.83 16.69 22.4
10: bare, often eroded slopes 149.6 144.3 5.3 3.5 142.83 6.77 4.5 134.64 14.96 10 130.66 18.94 12.7 
17: riparian shrub/herbaceous              54.26 44.97 9.29 17.1 30.85 23.41 43.1 18.44 35.82 66 15.96 38.3 70.6
H4: poplar dom. island forests  31.04 22.35 8.69 28 22.35 8.69 28 22.08 8.96 28.9 21.08 9.96 32.1 
9:  willow flats              73.27 39.63 33.64 45.9 23.2 50.07 68.3 8.58 64.69 88.3 4.24 69.03 94.2
4:  sparsely vegetated near/far-shore 46.14 23.23 22.91 49.7 17.6 28.54 61.8 7.48 38.66 83.8 5.93 40.21 87.1 
H5: (sub)-mature island forests              9 2.12 6.88 76.44 2.12 6.88 76.44 2.12 6.88 76.44 2.12 6.88 76.44
H1: island low shrub-herb transition 11.62 0 11.62 100 0 11.62 100 0 11.62 100 0 11.62 100 
H2: island tall shrub transition 5.22 0 5.22 100 0 5.22 100 0 5.22 100 0 5.22 100 
H3: island tall shrub-herb 0.31 0 0.31 100 0 0.31 100 0 0.31 100 0 0.31 100 
H6: mature-(old) island forests 0.78 0 0.78 100 0 0.78 100 0 0.78 100 0 0.78 100 
Totals             3807.13 3697.86 109.27 2.87 3642.75 164.38 4.32 3565.4 241.73 6.35 3527.24 279.89 7.35
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4.9.5.1.5.1 Potential Effects on Soil and Soil Erosion 
 
Table 4.9-6 summarizes the erosion potential of soils at each investigation site in the LSA. Soils in the 
LSA are susceptible to erosion by both wind and water. There is some potential for increased erosion in 
some localized areas of the headpond, as described in Section 4.3 and 4.6; however the effect is 
assessed as not significant. Detailed mitigation measures to control erosion are outlined in the 
geotechnical VEC, Section 4.3. 
 
4.9.5.1.5.2 Potential Effects on Vegetation and/or Biodiversity 
 
Deciduous-dominated mixedwood forests account for the largest portion (1383.87 ha) of the LSA. Of 
this, 82.87 ha occur east of the headworks, and will not be affected by headpond development. The 
amount of deciduous-dominated mixedwood forest that will be potentially flooded by the Project varies 
from 1.59 to 26.75 ha (0.1 to 1.9 percent). These values are all very small relative to the total number of 
hectares of this vegetation type in the LSA. Depending on the timing and duration of flooding, but 
expected to be roughly for one week, short-term flood events may kill white spruce. Aspen, birch and 
poplar components may remain unaffected or be enhanced. Temporary flooding will likely have little 
effect on either canopy or understorey elements, particularly if it occurs in spring or early summer. 
 
North- to east-facing deciduous forests account for 195.98 ha of the total LSA. The amount of north- to 
east-facing deciduous forest that will be potentially flooded by the Project varies from 0.70 to 10.76 ha 
(0.4 to 5.5 percent). These values are all very small relative to the total number of hectares of this 
vegetation type in the LSA. Depending on the timing and duration of flooding, but expected to be 
roughly for one week, short-term flood events will probably not kill aspen, birch and poplar; poplar in 
particular may be enhanced. Temporary flooding will likely have little effect on either canopy or 
understorey elements, particularly if it occurs in spring or early summer. 
 
Coniferous forests of white spruce are limited in distribution and account for only 37.52 ha 
(0.99 percent) of the LSA. Of this, 7.24 ha occur east of the headworks, and will not be affected by 
headpond development. The amount of coniferous forest that potentially will be flooded by the Project 
varies from 0.17 to 4.54 ha (0.4 to 12.1 percent). Flooding of the headpond will result in the permanent 
loss of a negligible amount of coniferous forest at 95 percent exceedance levels. Depending on the 
timing and duration of flooding, but expected to be approximately one week, short-term flood events 
may kill white spruce. White spruce cannot tolerate a wet rooting zone; it will re-establish upslope with 
flooding. 
 
North- to east-facing or alluvial mixedwood forests account for 62.05 ha (1.63 percent) of the LSA. Of 
this, 26.23 ha occur east of the headworks, and will not be affected by flooding of the headpond. The 
amount of north- to east-facing or alluvial mixedwood forests that will be potentially flooded by the 
Project varies from 0.85 to 9.53 ha (1.4 to 15.4 percent). Flooding of the headpond will result in the 
permanent loss of very small amounts of this forest type. Depending on the timing and duration of 
flooding, but expected to be roughly for one week, short-term flood events may kill white spruce, while 
aspen, birch and poplar components may remain unaffected or be enhanced. Temporary flooding will 
likely have little effect on either canopy or understorey elements, particularly if it occurs in spring or 
early summer. 
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Alluvial terrace forests account for 74.52 ha, or 1.96 percent of the LSA. Of this, 8.24 ha occur east of 
the headworks, and will not be affected by headpond development. The amount of alluvial terrace 
forests that will be potentially flooded by the Project varies from 1.28 to 16.69 ha (1.7 to 22.4 percent). 
Flooding of the headpond will result in the permanent loss of very small amounts of this vegetation 
type. Depending on the timing and duration of flooding, but expected to be roughly for one week, short-
term flood events may kill white spruce, while aspen, birch and poplar components may remain 
unaffected or be enhanced. Temporary flooding will likely have little effect on either canopy or 
understorey elements. 
 
Bare, often eroded slopes account for 149.60 ha of the LSA. Of this, 5.99 ha occur east of the 
headworks, and will not be affected by flooding of the headpond. The amount of bare, often eroded 
slopes that will be potentially flooded by the Project varies from 5.3 to 18.94 ha (3.5 to 12.7 percent). 
Flooding of the headpond will result in the permanent loss of relatively small amounts of this vegetation 
type. Depending on the timing and duration of flooding, but expected to be roughly for one week, short-
term flood events may alter soil chemistry and thus the degree of salinization required to support 
certain plant communities or associations. Bedrock is relatively easily eroded on these slopes, and 
basal erosion by the river may induce localized slides, or reversion of vegetation to an earlier stage of 
succession. 
 
Willow flats account for 73.27 ha of the LSA, of which 16.33 ha occur east of the headworks, and will 
not be affected by headpond development. The amount of willow flats that will be potentially flooded by 
the Project varies from 33.64 to 69.03 ha (45.9 to 94.2 percent). Flooding of the headpond will result in 
the permanent loss of approximately half of this vegetation type. Due to the flatness of the terrain at the 
edge of shorelines where this vegetation type is found, there is little increase in loss of willow flats from 
95 percent to 5 percent exceedance levels, or from 1:20 to 1:100 year flood intervals. The presence of 
willow flats along the existing shoreline indicates that it requires wet conditions (and possibly short-term 
flood events) in order to sustain its growth. Though values appear to be significant relative to the total 
number of hectares of willow flats in the LSA, they are still within the pre-Bennett Dam natural channel 
margins and headpond inundation will likely result in willow flats reverting to river, bare bars, or 
sparsely vegetated near- to far-shore zone vegetation types. Willow, as well as alder, will re-establish 
upslope with flooding. 
 
Sparsely vegetated near- to far-shore zone vegetation types account for 46.14 ha of the LSA, of which 
14.27 ha occur east of the headworks, and will not be affected by headpond development. The amount 
of sparsely vegetated near- to far-shore zone vegetation types that will be potentially flooded by the 
Project varies from 22.91 to 40.21 ha (49.7 to 87.1 percent). Flooding of the headpond will result in the 
permanent loss of approximately half of this vegetation type. Short-term flood events will inundate 
virtually the same areal extent as 95 percent and five percent exceedance levels. Although they appear 
high, values are not considered significant, as this vegetation type was undoubtedly formerly under 
water in the pre-Bennett Dam natural situation, and because vegetation is very sparse here, it has a 
high, often dominant proportion of weedy and agronomic species, and has an expected lower rare plant 
potential. Headpond inundation will likely result in this vegetation type reverting to river or bare bars. 
 
Riparian shrub-herb vegetation type accounts for 54.26 ha of the LSA, of which 3.4 ha occur east of the 
headworks and will not be affected by headpond development. The amount of riparian shrub-herb 
vegetation that will be potentially flooded by the Project varies from 9.29 to 38.30 ha (17.1 to 
70.6 percent). Flooding of the headpond will result in the permanent loss of relatively small amounts of 
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this vegetation type. Short-term flood events will inundate slightly more land than at 95 percent and 
5 percent exceedance levels, and may enhance growth of willow, and other moisture-loving 
herbaceous components. Values are not considered significant, as this vegetation type was 
undoubtedly formerly under water in the pre-Bennett Dam natural situation, and headpond inundation 
will likely result in this vegetation type reverting to river, to bare bars, or to sparsely vegetated near- to 
far-shore zone riparian communities. Willow, as well as alder, will re-establish upslope with flooding. 
 
(Sub)-mature island forests account for 9.0 ha (0.24 percent) of the LSA. At 95 percent and 5 percent 
exceedance levels, and during short-term flood events of varying intervals, 6.88 ha (76.44 percent) of 
this vegetation type will be flooded. Flooding of the headpond will result in the permanent loss of about 
three-quarters of this forest type. Depending on the timing and duration of flooding, but expected to be 
roughly for one week, short-term flood events may kill white spruce, while aspen and poplar 
components may be enhanced. This vegetation type occurs above pre-Bennett Dam natural channel 
margins, and drawdown of the dam has allowed the development of the existing mature canopy cover 
over the last few decades. With increased water tables following headpond inundation, vegetation will 
change to river, bare bar, sparsely-vegetated near- to far-shore zone communities and willow flats. 
Portions of this vegetation type not flooded by the headpond will revert to an earlier successional cover 
type such as poplar-dominated forest; white spruce will probably die out. Values are not considered 
significant as this vegetation type occurs as larger more extensive features in the RSA and because it 
accounts for a negligible amount of land base in the LSA. 
 
Poplar dominated island forests account for 31.04 ha (0.82 percent) of the LSA. The amount of poplar 
dominated island forests that will be potentially flooded by the Project varies from 8.69 to 9.96 ha 
(28.9 to 32.1 percent). Inundation of the headpond will result in the permanent loss of about one-
quarter of this forest type. Short-term flood events will affect virtually the same areal extent. Depending 
on the timing and duration of flooding, but expected to be roughly for one week, short-term flood events 
may benefit the growth of aspen, birch and poplar. This vegetation type occurs above pre-Bennett Dam 
natural channel margins, and drawdown of the dam has allowed the development of the existing mature 
canopy cover over the last few decades. With increased water tables following headpond inundation, 
vegetation will change to river, bare bar, sparsely-vegetated near- to far-shore zone communities, and/ 
willow flats. Portions of this vegetation type not flooded by the headpond will remain relatively intact, or 
revert to an earlier successional cover type dominated by younger balsam poplar, or alder-dogwood. 
Values are not considered significant as this vegetation type occurs elsewhere in the RSA, and 
because it accounts for a negligible amount of land base in the LSA. 
 
Four riparian zone vegetation types on river islands will be completely inundated by headpond 
development in the LSA. They include: island low shrub-herb transition (11.62 ha), island tall shrub 
transition (5.22 ha), mature-(old) island forest (0.78 ha), and island tall shrub-herb (0.31 ha) vegetation 
types. Riparian vegetation types completely inundated as a result of flooding of the headpond will be 
replaced at higher elevations by becoming re-established along new beach or riparian zones. 
 
Three of the four types occur within pre-Bennett Dam natural channel margins, on river islands. 
Headpond inundation will change vegetation to river, bare bar, sparsely-vegetated near- to far-shore 
zone communities, willow flats, or riparian shrub-herbaceous communities. Tall shrub-dominated 
vegetation types may revert to low shrub-herb transitions, depending on amount of wetting in the root 
zone, and ice scour or seasonal flood events. Mature (old) island forests not flooded by the headpond 
will remain relatively intact, or revert to an earlier successional cover type dominated by younger 
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balsam poplar, or alder-dogwood; white spruce will probably die out. Willow, as well as alder, will re-
establish upslope with flooding. Values are not considered significant as this vegetation type occurs 
elsewhere in the RSA, and accounts for a negligible amount of land base in the LSA. 
 
Based on the relatively small areas of vegetation that will be inundated, even during the 1:100 year 
flood event and the presence of similar vegetation units in the LSA and RSA, the effect of headpond 
development and operations on vegetation and biodiversity will not be significant.  
 
4.9.5.1.5.3 Potential Effects on Significant Plant Communities 
 
Several potentially significant plant communities may be affected by flooding of the headpond. Stands 
of mature to older growth poplar on alluvial terraces are not expected to be significantly affected by 
inundation, which will remove less than 3 ha of alluvial terrace forests, and may, in fact, enhance 
growth of canopy trees in remaining seasonally flooded areas. Older mixedwood or white spruce stands 
of small areal extent along terraces, on islands and river shorelines are also not expected to be 
significantly affected by inundation, with the exception of the loss of white spruce.  
 
Diverse steep south- to west-facing slope grasslands on Solonetzic soils, and vegetation communities 
on mass wasting slopes and slump scars are important as potential habitat for rare plants, as fire 
refugia, or for their biodiversity value, disjunct or range extension elements, and relatively low level of 
human disturbance (e.g., ungrazed). Most significant upland forests, and diverse grass- and shrub-
dominated communities on steep south- to west-facing slopes with Solonetzic soils identified in the 
Peace region as significant (Alberta Environmental Protection 1997; Ellis and Machtans 1993; Achuff 
and Wallis 1992; Rintoul 1979, 1985; Achuff 1994), occur either at elevations above proposed 
inundation levels, or are expected on similar exposures along stretches of the river regionally, often as 
larger or more extensive features. 
 
Special plant communities defined by the Alberta Natural Heritage Information Centre (Allen 2006) 
were not specifically observed in the LSA during the August 1999 and June 2000 field reconnaissance; 
although significant elements of one or more type may potentially occur. Grassland and shrubland 
types of concern generally occur on upland sites at higher slope elevations, above the expected zone 
of inundation. 
 
Potential effects of inundation include loss of rare or unique plant communities, individuals, biodiversity 
and representivity, and habitat connectivity along river shorelines. Although special plant communities 
were not specifically observed in the LSA, Glacier Power commits to undertaking additional detailed 
rare and significant plant community surveys of areas to be disturbed prior to construction. Should rare 
plants or special plant communities be observed, possible mitigation measures will include removal and 
transplanting of rare plants or communities affected.  
 
Given the presence of other significant plant communities along Peace River and the relatively small 
area inundated (see the discussion above on vegetation and biodiversity), the effects of the headpond 
development and operations on significant plant communities are assessed as not significant. 
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4.9.5.1.5.4 Potential Effects on Environmentally Sensitive Areas or Landscape Units 
 
Very small portions of the Dry Mixedwood and Peace River Parkland Subregions, or the national ESA 
will potentially be affected by headpond development and operations. Potential effects include 
alteration to or loss of significant vegetation features representative of a region, and loss or alteration of 
habitat for rare species. 
 
The national ESA extends well beyond the LSA from approximately the Dunvegan Settlement in the 
west to the Town of Peace River in the east, and includes similar landform features to those found in 
the LSA, including south-facing slopes that support typical prairie and parkland vegetation. The DWWP 
was designated as a protected area under the Alberta Special Places 2000 program. Although mostly 
in the Boreal Forest Natural Region, this park encompasses Parkland Natural Region habitat that 
includes the steep-sided valleys of creeks flowing into the Peace River that support typical parkland 
vegetation. The Peace River Parkland Natural Subregion occurs only at the westernmost end of the 
LSA, which is least affected by flooding of the headpond. Most of the remaining sections of the DWWP 
are further west along the south side of the Peace River extending to the Alberta–British Columbia 
border.  
 
Mitigation measures for effects on environmentally sensitive areas or landscape units, if necessary, 
include the consideration of restoration of native vegetation communities, if significant vegetation 
features are found during the rare plant survey prior to construction. Other specific measures may 
include shrub salvage and transplant and natural recovery. 
 
Headpond development will not result in the loss of any designated or proposed environmentally 
sensitive area or landscape unit, nor of any significant vegetation feature identified as being 
representative of these areas or units. The effects of the Project on ESAs and landscape units during 
construction are assessed as not significant. 
 
4.9.5.1.5.5 Potential Effects on Rare Plant Species 
 
Rare plant species have the potential to occur in any native plant community; thus, potential effects of 
inundation may include the loss of individuals or populations of rare plants in inundated vegetation 
communities. 
 
Potential effects of inundation may include the loss of part or all of populations of rare plants that 
depend on, or thrive in riparian shoreline zones, particularly in the eastern part of the LSA. The S2-
ranked Herriot's sagewort and S3W-ranked endolepis were found on old slump scars and adjacent to 
sparsely vegetated south-facing slopes of the proposed headpond area in 1999, however with the 
exception of Herriot’s sagewort (rank S2), none of the rare plant populations observed in 1999 were 
observed during a spring 2000 field survey. Population sizes and distributions for S2-ranked Herriot's 
sagewort species will be defined during surveys before construction, including determination of what 
percentage of populations occur above expected permanent and seasonal flood levels in the LSA. 
 
The tentatively identified SU-ranked narrow-leaved goosefoot was found in 1999 near the water's edge 
in the vicinity of an alluvial river terrace near the westernmost end of the proposed headpond. This 
species was not present in 2000 when the sites were re-visited. Alluvial terraces flooded occasionally 
during the pre-Bennett Dam condition but proposed inundation levels from the Dunvegan Project will be 
within the range caused by the regulated regime in this area. Thus, vegetation on this terrace will be 
negligibly affected by development.  
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The pre-construction rare plant survey will examine the potential for loss of rare plants in any other 
plant community with moderate to high rare plant potential and that may be affected by headpond 
development. If rare plant species are found, mitigation measures will be developed, based on specific 
circumstances. S1 or S1S2 ranked species found at five or fewer stations provincially will be completely 
protected by transplanting into similar, non-inundated habitat. For lower-ranked species, mitigation will 
be contingent upon whether or not a population lies entirely or partially within the zone of disturbance, 
and may involve consultation with ANHIC or other botanical authorities. Mitigation may include the 
collection of plant seed or the salvage of plant or rootstock and the propagation or transplantation of the 
plant directly into similar habitat near the site. 
 
Given the proposed mitigation measures should rare plants be found, the effects of headpond 
development and operations on rare plants are assessed as not significant. 
 
4.9.5.1.5.6 Potential Effects on Merchantable Timber  
 
At 95 percent and 5 percent exceedance levels, respectively, inundation will affect a maximum of 
20.94 ha to 36.93 ha of forested land in the LSA (Table 4.9-6). This accounts for roughly 0.85 to 
1.49 percent of the forested portion (2473.12 ha) of the LSA, and 0.55 to 0.97 percent of the total LSA 
(3807.13 ha). Glacier Power will conduct timber salvage in the headpond area according to government 
agency specifications.  
 
Clearing for road and transmission line construction will involve salvage of merchantable timber using 
the following forest district specifications: 
 
• deciduous merchantable timber: 15 cm base, 11 cm top 
• coniferous merchantable timber: 15 cm base, 10 cm top 
 
Non-merchantable timber along the road and transmission line right-of-way will be cleared, piled and 
disposed of in accordance with Alberta Sustainable Resource Development guidelines (ASRD 2006b). 
Alternatively, timber could be stacked at strategic locations to provide small mammal habitat berms. 
These habitat structures have proven particularly successful along linear facilities and could be applied 
to the transmission line. 
 
The easternmost island, which contains less than 10 veteran balsam poplar trees and one white spruce 
tree, and the westernmost island near Fourth Creek with a mature poplar-spruce forest community, 
were both rated as medium forest site capability. Balsam poplar stands on the large, partially cultivated 
river terrace along the north received medium to good forest site class ratings. Other small terrace and 
shoreline balsam poplar stands have been rated as medium. 
 
The extent of merchantable timber and harvest volumes in the LSA is currently unknown, and will 
depend on final project design. Practical, merchantable timber will be salvaged prior to inundation. 
 
There are no existing FMAs in the LSA; because it falls primarily within the White Area, there are also 
no timber dispositions.  
 
Given the small amount of lost merchantable timber, the effects of headpond development and 
operations on merchantable timber are assessed as not significant. 
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4.9.5.1.5.7 Potential Effects of Weed Introduction and Spread 
 
Direct weed invasion and potential contamination of or loss of existing native and cultivated vegetation 
as a result of headpond development is not expected and, thus, will not require mitigation. Seasonal 
flooding already introduces many weedy and agronomic species to the floodplain from cultivated lands 
above and upriver from the headpond, especially in sparsely vegetated near- and far-shore plant 
communities, in disturbed areas and in willow flats and other riparian shrub-herb community types. 
Established populations of weed species and some introduced agronomic species already occur along 
existing developments on both sides of Peace River. Trail edges, the gravel pit (south side), the 
Peace River shoreline, and adjacent agricultural fields are other potential sources of weed spread in the 
vicinity of the headpond. 
 
 The exposure of soil as a result of increased slumping along the Peace River due to the Project has 
been cited by stakeholders as offering the potential for the introduction and proliferation of weeds. 
Slumping occurs as a natural process along the Peace River, and as such, vegetation composition and 
distribution across slumps is dependent on the age and degree of stability of individual slumps.  
 
Williams (2004) found that slumps in lower valley slope positions, i.e., near shorelines, are sparsely 
vegetated, and tend to be dominated by pioneering or disturbance-dependent species. Based on field 
observation, slump blocks at higher elevations away from the effects of water level fluctuations and ice 
scour show varying degrees of plant community development and often very little weed invasion. For 
example, relatively old stable (i.e., non-active) slump blocks tend to be dominated by native treed, 
shrubby, or herbaceous vegetation types and do not exhibit large amounts of introduced or weedy 
species. Since the majority of slumps occur at elevations above the expected zone of disturbance, 
effects to vegetation types growing on them are expected to be minimal.   
 
Undisturbed native vegetation types above current seasonal flood levels are generally weed-free, and 
will not be affected by flooding of the headpond, except at the new water-shore interface to be 
established over time. 
 
The development and operations of the headpond will have no effect on weed introduction and spread. 
 
4.9.5.2 Decommissioning 
 
Decommissioning activities may include closure of the access road and the removal of the headworks. 
If the access road closure includes the removal of the road, there is the potential for destruction of 
vegetation along the road right-of-way by machinery. The extent of this effect will be small and will be 
minimized by following existing standard operating procedures as outlined in Section 5.0. If conditions 
are similar to what they are at present when the facilities are decommissioned, water levels will return 
to the current elevations, bringing shoreline vegetation with it. The effects of decommissioning on the 
terrestrial environment VEC are assessed as not significant. 
 
4.9.5.3 Reclamation 
 
Detailed reclamation specifications will be developed during detailed project design. Reclamation 
phases of the Project will include the use of adapted native plant species. This will be accomplished by 
applying appropriate reclamation or restoration techniques, and may, for example, include such 
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strategies as the salvage of willow and poplar shrubs or cuttings for the reestablishment of a shrub 
community or reseeding.  
 
4.9.5.4 Malfunctions, Accidents and Unplanned Events 
 
Although unlikely because of environmental protection policies and protocols in place, malfunctions and 
accidents during the construction and operations phases of the Project may result in contamination or 
loss of native and non-native (i.e., cultivated or disturbed) vegetation and alteration of plant habitat. 
Direct effects may include spills of fuel or construction materials such as cement which may result in 
contamination of soil and damage to vegetation, damage or destruction of vegetation from accidental 
detonation of explosives during construction, and fire caused by construction workers, operations 
personnel or equipment malfunction. Indirect effects include natural fire or flood phenomena, which 
result in damage to structures and roads that may, in turn, affect vegetation. 
 
The extent of land affected will depend on the size and location of the event. Mitigation measures to 
address malfunctions, accidents and unplanned events include spill-prevention programs and the 
development and availability of emergency response and contingency plans. These will be addressed 
in the development of the components of the EMP for the Project (see Section 5.0). With the response 
and contingency plans in place, the effects of malfunctions, accidents an unplanned events on the soil, 
vegetation and forest resources VEC is assessed as not significant. 
 
4.9.5.5 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 soils, vegetation and forest 
resources are not known. The other potential developments may contribute to surface erosion and 
vegetation loss in the regional study area. It is assumed that these projects will be required to have 
erosion control measures in place and that they will implement reclamation plans following completion. 
Given this, the contribution of the Project to cumulative effects on soils, vegetation and forest resources 
is rated as not significant.  
 
4.9.5.6 Residual Environmental Effects 
 
Table 4.9-8 is a residual environmental effects summary matrix for the soil and vegetation VEC. 
Residual adverse environmental effects are predicted to be not significant. 
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Table 4.9-8: Residual Environmental Effects Summary Matrix: Soil, Vegetation and Forest 

Resources 
Likelihood of Significant 

Effects 
Phase 

Residual Environmental 
Effects Rating, Including 

Cumulative Environmental 
Effects* 

Level of 
Confidence Probability 

of 
Occurrence 

Scientific 
Certainty 

Construction NS 3   

Operations NS 3   

Decommissioning NS 3   

Malfunctions, Accidents and 
Unplanned Events 

NS 3   

Project Overall NS 3   
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: 
N/A Not applicable 
*As determined in consideration of established residual environmental effects rating criteria. 
 
4.9.6 Monitoring 
 
Glacier Power proposes to carry out additional rare plant surveys in areas to be disturbed before 
construction activities for the Project. If rare plants are found, site-specific environmental protection 
plans will be developed that may include rare plant removal and transplanting.  
 
Post-construction monitoring of soils and vegetation mitigation strategies and reclamation will be 
implemented during operations, as required. The details of the monitoring program, including criteria for 
acceptable plant survival, and overall success of reclamation measures, will be developed in 
consultation with ASRD and DFO.  
 
4.9.7 Summary 
 
Given the mitigation measures that will be implemented and the fact that the disturbed vegetation is not 
unique to this area, the effect of the Project on the soil, vegetation and forest resources VEC is rated as 
not significant. Construction of the Project facilities will result in the clearing of approximately 27 ha of 
vegetated land. The headpond will inundate 106 to 215 ha of land depending on the flow regime. 
Access roads and transmission lines will be designed to maximize use of existing rights-of-way, 
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clearing will be kept to the minimum area required for the facility. Before construction, a rare plant 
survey will be conducted and specific environmental protection measures will be developed for any rare 
plants found. Merchantable timber will be salvaged, where practical, from construction areas and areas 
inundated by the headpond. Erosion control and weed control measures will be implemented, as 
necessary. Rights-of-way for access roads and transmission lines will be reclaimed and revegetated 
with native plant species or by shrub salvage and transplant, as appropriate.  
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