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18 VEGETATION 

18.1 Setting 
The Project will be located in the Central Parkland Subregion of the Parkland Natural Region of 
Alberta (Achuff 1994; ANHIC 2006, Internet site). This subregion is a transition zone between 
the drier Grassland Natural Region to the south and the Boreal Forest Natural Region to the 
north. Native vegetation in the Central Parkland Subregion consists of groves of aspen 
intermixed with grasslands with occasional wetlands in depressions. A large portion of the 
Central Parkland Subregion, in particular, the area near Fort Saskatchewan, has been 
converted to agricultural, residential and industrial use (Prairie Conservation Forum 2001; 
Alberta Industrial Heartland Association 2002, Internet site). 

Two tributaries traverse the principal development area (PDA): Tributary 1 is located primarily in 
agricultural land and crosses the northeast corner along a south-to-southeast path and 
Tributary 2 is associated with riparian vegetation and crosses the middle of the PDA in an 
east-to-southeast direction.  

18.2 Assessment Focus 
Table 18-1 summarizes the key native vegetation issues related to the Project. These issues 
are based on the final Terms of Reference (TOR) prepared by Alberta Environment (AENV) 
(AENV 2006) through public input, and from previous EIAs and the professional judgement of 
the authors (see Author Page). 

For a review of the potential effects of the Project’s emissions on native vegetation, see 
Section 21: Emission Effects. 

Table 18-1: Key Issues for Vegetation 
Project 
Phase Key Issues Source Relevance to Project 

Reduction in plant 
community and wetland 
diversity and rarity  

AENV TOR, 
Section 4.9.3 
and 
Section 4.9.5  

Vegetation clearing, surface grading and 
excavation during Project construction will result in 
direct effects on vegetation. Although the Project 
will be situated mainly on agricultural lands, some 
areas of native vegetation will be affected, which 
could alter community diversity and rarity and 
wetlands.  

Reduction in species 
diversity and rarity  

AENV TOR, 
Section 4.9.3 
and 
Section 4.9.5  

The Project’s direct effects on vegetation might 
also affect species diversity and rarity. 

Construction 

Alteration of wetland 
communities and species 

AENV TOR, 
Section 4.9.3  

Project construction will require alteration of the 
channels in Tributaries 1 and 2. Changes in runoff 
and siltation could indirectly affect nearby wetland 
communities. 
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Table 18-1: Key Issues for Vegetation (cont’d) 
Project 
Phase Key Issues Source Relevance to Project 

Construction 
and 
Operations 

Introduction and 
spreading of non-native 
and invasive species  

AENV TOR, 
Section 4.9.5  

Exposure of soils through site preparation could 
encourage the establishment of persistent weed 
species in and adjacent to the disturbed area. 
As there are no large, intact patches of native 
vegetation in the local study area (LSA) (e.g., 
weeds are already present in interior of forested 
patches) the Project will not contribute to 
fragmentation. For this reason, fragmentation is 
not included as a key issue. 

Operations Effects of air emissions on 
vegetation 

AENV TOR, 
Section 4.6(h) 

Emissions from the Project might affect vegetation 
(Section 21: Emissions Effects). 

18.3 Study Area 

18.3.1 Local Study Area 
The LSA for the vegetation assessment consists of the PDA with a 500-m buffer, the 
right-of-way for the source water and treated effluent pipelines and the proposed location of the 
water intake and pump house (Figure 18-1). The 500-m buffer is included to address potential 
offsite Project effects (e.g., altered drainage basins of wetlands next to the PDA). The LSA 
covers about 2099 ha (includes the PDA [1253 ha], water intake and pump house location 
[6 ha], right-of-way for the source water and treated effluent pipelines [5 ha], and buffer zone 
[836 ha]). The current locations of the right-of-way for the pipelines and the water intake and 
pump house are tentative and expected to change during the detailed design phase. 

The majority (90 percent) of the LSA is agricultural lands; another 6 percent is disturbed lands 
(roads, farm buildings and industry); and the remaining 5 percent is undeveloped (upland, 
riparian and wetland areas). The LSA lies within Alberta’s Industrial Heartland, an area intended 
to accommodate heavy industry in an environmentally and economically sound way, while 
integrating agricultural land use. 

18.3.2 Regional Study Area 
The regional study area (RSA) was used to evaluate Project effects of nitrogen oxides (NOx) 
and sulphur dioxide (SO2) emissions, nitrogen deposition and soil acidification on vegetation. It 
considers all lands covered by the Future Case 0.25 keq H+/ha/a potential acid input isopleth 
and the area that could experience the potential cumulative effects of air emissions on terrestrial 
conditions. For a discussion of potential air emission effects, see Section 21: Emission Effects. 

18.4 Project Effects Characterization 
Table 18-2 presents the descriptors and associated definitions that were used to characterize 
the level and consequence of Project effects on vegetation. 
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Table 18-2: Effects Characterization for Vegetation 
Attributes Description Rating Definition 

Negligible Project will have no effect on vegetation community 
diversity in the LSA 

Low Project will alter vegetation community distributions but 
will not reduce community diversity in the regional area 

Moderate Project could reduce vegetation community diversity in 
the LSA 

Magnitude/ 
extent 

The degree of 
change (or risk) in 
native species, 
weed species, or 
community 
diversity 

High Project could reduce vegetation community diversity 
beyond the LSA 

Short term Less than one year 
Medium 
term 

More than one year, but not beyond the end of the Project 
reclamation phase 

Duration The length of time 
over which the 
effect is 
measurable 

Long term Beyond the life of the Project 
Reversible Will likely revert to baseline conditions following or before 

the end of the Project reclamation phase 
Reversible/ 
non-reversible 

The potential for 
the measurable 
parameter to 
return to baseline 
conditions in the 
absence of the 
Project 

Non-
reversible 

Unlikely to revert to baseline conditions following the end 
of the Project reclamation phase 

None No change in vegetation community structure 
Low Minor changes in vegetation community structure but no 

loss of diversity 
Moderate Possible loss of vegetation community diversity, but no 

threats to species of management concern 

Environmental 
consequence 

The potential for 
the Project to 
result in regional 
cumulative 
changes in 
biodiversity within 
the boundaries of 
the RSA 

High Possible threat to species of management concern 

Yes Project effects will contribute measurably to cumulative 
effects on native or weed species or vegetation 
community diversity 

Potential for 
cumulative 
effects  

The potential for 
the Project to 
contribute 
measurably to 
cumulative effects 

No Project effects will not contribute measurably to 
cumulative effects on native or weed species or 
vegetation community diversity 
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18.5 Baseline Conditions 

18.5.1 Baseline Methods 
Baseline vegetation conditions were assessed by reviewing existing vegetation studies, aerial 
photographs and relevant regulatory publications. A spring and summer field survey was 
conducted on twenty-six sites (Figure 18-2), which cover most land unit types. Land unit types 
not covered by detailed surveys were assessed by site inspections and air photo classification.  

The field surveys, site inspections, and air photo classifications were used to: 

• classify and map natural and other land units  

• determine species diversity of vascular plants, bryophytes and lichens 

• identify locations of rare vascular plants, bryophytes and lichens, and rare and special 
ecological communities  

• identify presence of non-native and invasive species 

• The baseline methods were consistent with the goals outlined in Sustaining Alberta’s 
Biodiversity (Alberta Environmental Protection 1998), particularly Goal 2, “To improve our 
understanding of ecosystems and increase our resource management capability”. The 
vegetation surveys focused on identifying species of management concern and rare and 
special vegetation communities in the LSA. Bryophyte and lichen diversity and rarity were 
also included in the surveys. This is a relatively new initiative for environmental impact 
assessments in Alberta’s Industrial Heartland. 

18.5.1.1 Land Unit Classification and Mapping 
Land units were mapped as part of baseline investigations in the study areas. Land units are 
distinctive, mappable disturbance areas, agricultural lands or vegetation classes as defined, in 
part, by the Preliminary Classification of Plant Communities in the Central Parkland Natural 
Sub-Region of Alberta (Wheatley and Bentz 2002).  

Aerial photographs were used to delineate and identify vegetation in the PDA and to develop a 
field sampling plan to characterize representative areas of vegetation. Data for detailed 
vegetation classification were then collected from representative sites throughout the LSA 
during the spring (June 19 to 22, 2006) and summer (August 15 to 17, 2006) field surveys. 
Characterization included identifying and estimating percent cover of dominant tree, shrub and 
herbaceous species. Physical aspects of each site were also noted, including soil moisture, 
slope and aspect. A vegetation class was assigned to each site based on the dominant tree and 
shrub constituents, as described by Wheatley and Bentz (2002). If the vegetation class did not 
fit well with the communities identified by Wheatley and Bentz (2002), a vegetation class was 
generated. Anthropogenically altered land units were classified as industrial (includes roads, 
industrial and farm buildings) and agricultural (includes primarily land under cultivation and fields 
historically used for pasture). Land units were subsequently mapped at a scale of 1:25,000 
using the aerial photographs and supporting field data. The minimum polygon size, based on 
the scale of mapping used, was 0.3 ha. This minimum polygon size allowed adequate mapping 
of small, depressional wetland areas.  

Detailed surveys were not possible for all land units. Land units without detailed surveys were 
assessed by site visit “walk-throughs” site photographs and air photo interpretation. 
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18.5.1.2 Rare Plants and Lichens 
Rare plant species are native species that exist in low numbers or in very restricted areas in 
Alberta or globally (Lancaster 2002). They are assigned a provincial and global rank and are 
listed on the Alberta Natural Heritage Information Centre (ANHIC) tracking or watch list 
(ANHIC 2006, Internet site) (Table 18-3). Species on tracking lists are considered to be species 
of management concern. Species on watch lists include plants for which ANHIC is collecting 
information but are not considered to be species of management concern. Identifying the 
presence of rare species minimizes the risk of losing a species because of development and 
aids in planning appropriate mitigation measures. 

Table 18-3: Alberta Natural Heritage Information Centre Rare Species Rankings 
Provincial 

Rank 
Global  
Rank Definition 

S1 G1 Five or fewer recorded occurrences or with few individuals remaining 
S2 G2 Six to 20 occurrences or with many individuals in fewer occurrences 
S3 G3 Twenty-one to 100 occurrences and might be rare and local throughout 

its range, or its range might be restricted (might be abundant at some 
locations or might be vulnerable to extirpation because of some factor of 
its biology) 

S4 G4 Secure under present conditions and typically with greater than 100 
occurrences or might be fewer with many large populations. Might also be 
rare in parts of its range, especially at the periphery. 

S5 G5 Secure under present conditions with greater than 100 occurrences but 
might be rare in part of its range, especially at the periphery 

SOURCE: ANHIC (2006) 

Some provincially rare species are also considered rare at the federal level. At the federal level, 
rare plants and lichens are assessed by the Committee on the Status of Wildlife in Canada 
(COSEWIC) and identified and administered by Environment Canada through the Species at 
Risk Act (SARA). 

Preliminary lists of rare plant species and locations were prepared before the field surveys by 
accessing the ANHIC database for existing records, examining the Atlas of Canada Species at 
Risk by Ecozone (Environment Canada 2006, Internet site) and examining the Species At Risk 
Act (SARA) (SARA 2006, Internet site). Past rare plant occurrences in the LSA were determined 
by searching the ANHIC database (Rintoul 2006, pers. comm.). 

Data were collected on vascular plants, bryophytes and lichens during the spring survey and on 
vascular plants during the summer survey. Bryophytes and lichens were collected during only 
the spring rare plant survey, because only one survey period is considered adequate for 
identifying all species. Vascular plants were surveyed during the spring and summer surveys, 
because two separate survey periods (i.e., spring and summer) are recommended to capture 
the range of blooming and seeding periods in Alberta (Lancaster 2002). 
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Spring and summer rare plant and lichen surveys were completed at each site where vegetation 
classification and mapping data were collected. A UTM location was recorded for each site. The 
surveys involved random meander walks across the site, with intensive survey locations 
positioned at locations with ideal habitat features (e.g., spring seeps, sandy areas) for rare 
plants (Lancaster 2002). Sites were surveyed until no new species were recorded. Surveys in 
the LSA at locations along the bank of the North Saskatchewan River (NSR) were constrained 
by grades up to 50 percent, unstable slumping soils and slippery seeps. Vascular plants, 
bryophytes and lichens that required laboratory examination for positive identification were 
collected except when vascular plant seed heads or flowers required for identification to species 
level were unavailable, or plant populations were small (i.e., less than 20 plants) 
(Lancaster 2002).  

When surveying bryophytes and lichens, the surveyor focused on collecting at all microhabitats 
within a site, following the recommended protocol of the Alberta Biodiversity Monitoring Program 
(Doubt and Belland 2000, Internet site). Specimens collected were submitted to experts for 
identification (see Author Page). All relevant information will be passed on to the ANHIC and the 
Biological Species/Observation Database to enhance the biodiversity data sets of both of those 
centres.  

From these survey data, lists of total species, rare species and weed species were compiled.  

Plant and lichen species nomenclature and common names in this report follow the ANHIC’s 
List of All Vascular Plant Elements (ANHIC 2006). 

18.5.1.3 Rare and Special Ecological Communities 
Rare plant communities are defined as “community types that have been described as unusual, 
uncommon, of limited extent or encountered infrequently, or described by vegetation experts as 
in decline or threatened” (Allen 2006). As with rare species, identifying the presence of rare 
plant communities can aid in mitigation planning. As with rare plants, rare plant communities are 
ranked and tracked by ANHIC (Allen 2006) (Table 18-4). 

Table 18-4: Rare Plant Community Provincial Rankings 
Provincial 

Rank Definition 
S1 Five or fewer occurrences or very few remaining hectares 
S2 Six to 20 occurrences or few remaining hectares 
S3 Twenty-one to 80 occurrences. Might be rare and local throughout its range or found 

locally, even abundantly, in a restricted range.  
S4 Apparently secure globally (state/province wide), though it might be quite rare in parts 

of its range, especially at the periphery 
S5 Demonstrably secure globally (state/province wide), though it might be quite rare in 

parts of its range, especially at the periphery 
SNR Element is not yet ranked 
SU Unrankable. Currently unrankable because of lack of information or because there is 

substantially conflicting information about status or trends. 
SNA Not applicable. A conservation status rank is not applicable because the species is not 

a suitable target for conservation activities. 
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Table 18-4: Rare Plant Community Provincial Rankings (cont’d) 
Provincial 

Rank Definition 
S#S# Range rank1. A numeric range rank (e.g., S2S3) is used to indicate any range of 

uncertainty about the status of the species or community. Ranges cannot skip more 
than one rank (e.g., SU is used rather than S1S4). 

MODIFIERS 
? Can be added to any rank to denote an inexact numeric rank (e.g., S1? = Believed to 

be 5 or less occurrences, but some doubt exists concerning status). 

NOTE: 
1Ranks can be combined to indicate a range (e.g., S2S3 = Might be between 6 and 80 occurrences 
throughout Alberta, but the exact status is uncertain). Combined ranks indicate a larger margin of error 
than ranks assigned a "?" qualifier. 

SOURCE: Allen (2006) 

Plant communities that are not rare but are considered unusual are defined as special plant 
communities in this study. Some special plant communities can be considered as candidate rare 
plant communities.  

Plant communities identified in the LSA and characterized as part of vegetation field surveys 
were compared with rare ecological communities listed in Alberta following the ANHIC tracking 
list (Allen 2006). Plant communities deemed as common in the Central Parkland Subregion of 
Alberta (including the RSA) were based on classified vegetation communities in Wheatley 
Bentz 2002; AXYS 2006; wetland classification (Vitt et al. 1996), and professional judgement. 

18.5.1.4 Non-native and Invasive Species 
Non-native and invasive species include: 

• all species listed as restricted, noxious or nuisance in Alberta’s Weed Control Act 
regulations (AAFRD 2002, Internet site) 

• agronomic invasive species listed by the Native Plant Working Group (Native Plant Working 
Group 2001) 

• species considered to be problems in Strathcona County (Strathcona County 2006, 
Internet site) 

The following is a list of 14 non-native and invasive species of concern in Strathcona County 
(Strathcona County 2006, Internet site; Wells 2006, pers. comm.). Asterisks (*) indicate species 
of special concern because of increased prevalence or establishment of the species. Stork’s bill 
(Erodium cicutarium) is not listed on the Strathcona County site because it is not prevalent; 
however, it is also a non-native and invasive species of concern (Wells 2006, pers. comm.). 
Species of concern in Strathcona County include: 

• Canada thistle (Cirsium arvense) 
• field scabious (Knautia arvensis) 
• leafy spurge (Euphorbia esula) 
• ox-eye daisy (Chrysanthemum leucanthemum)* 
• perennial sow thistle (Sonchus arvensis)* 
• scentless chamomile (Matricaria perforata)* 
• tall buttercup (Ranunculus acris)* 
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• tansy (Tanacetum vulgare)* 
• toadflax (Linaria vulgaris)* 
• white cockle (Silene pratensis)* 
• purple loosestrife (Lythrum salicaria) 
• cleavers (Galium aparine and Galium spurium) 
• stork’s-bill (Erodium cicutarium)  

There were no targeted field surveys to identify non-native and invasive species. However, 
these species were noted as part of the spring and summer field surveys. 

18.5.2 Local Study Area 

18.5.2.1 Land Unit Classification and Mapping  
Land unit classification was completed at the 26 survey sites in the LSA over the spring and 
summer survey periods (Appendix 18A, Table 18A-1). Fourteen land units were identified 
(Table 18-5, Figure 18-2). 

Land Units 1 to 12 are native plant communities (with varying amounts of anthropogenic 
disturbance) and cover 96.5 ha, or approximately 4 percent of the LSA. Land unit 12 is 
classified under Agricultural Land because of past use as pasture, but it is included in the native 
plant communities’ areal extent and percent area calculations because there are key native 
species at these sites (see description below for details). The majority of the LSA is agricultural 
or industrial land. 

Land Units 1 to 3 are uplands, totalling 44 ha (2 percent) of the LSA. Land Unit 4 is a riparian 
community, covering 3 ha (less than 1 percent), and Land Units 5 to 11 are wetlands, covering 
43 ha (2 percent) of the LSA.  

Agricultural lands (pasture, cultivated) occupy 1883 ha (90 percent) of the LSA and disturbed 
lands occupy 125.9 ha or 6 percent of the area. 

All land unit types were assessed with detailed surveys except Land Units 5 and 7, which were 
delineated and described by a site visit walk-through and air photo interpretation. The individual 
sites that were not directly visited were assessed through site photographs and air photo 
interpretation. For a description of the land units and the total area they comprise in the LSA, 
see Table 18-5. For their location, see Figure 18-2.  

Table 18-5: Land Units in the Local Study Area 

Unit No. 
 

Land Unit 
 

Area 
(ha)  

Area 
(% of 
LSA) 

Upland 
1 Balsam poplar/wild red raspberry woodland (Populus balsamifera – Rubus 

idaeus woodland)  
4.5 <1 

2 Trembling aspen - balsam poplar woodland alliance (Populus tremuloides - 
Populus balsamifera woodland alliance) 

39.1 2 

3 Trembling aspen - balsam poplar - white spruce/wild red raspberry forest 
community (Populus tremuloides - Populus balsamifera – 
Picea glauca/Rubus idaeus forest community)1 

0.3 <1 

Subtotal 43.9 2 
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Table 18-5: Land Units in the Local Study Area (cont’d) 

Unit No. 
 

Land Unit 
 

Area 
(ha)  

Area 
(% of 
LSA) 

Riparian 
4 Silverberry shrubland alliance (Eleagnus commutata shrubland alliance) 3.0 <1 

Subtotal 3.0 <1 
Wetland 
5 Willow - grasses alliance (Salix spp. – graminoid alliance) 2.4 <1 
6 Willow/marsh reed grass - awned sedge community 

(Salix spp./Calamagrostis canadensis - Carex atherodes community) 
4.0 <1 

7 Willow - awned sedge alliance (Salix spp. - Carex atherodes alliance) 10.1 <1 
8 Awned sedge - spangletop/duckweed community (Carex atherodes - 

Scholocloa festucacea - Lemna minor community) 
0.6 <1 

9 Awned sedge - duckweed community (Carex atherodes - Lemna minor 
community)1 

0.9 <1 

10 Bulrush alliance (Scirpus spp. alliance) 1.0 <1 
11 Ephemeral/temporary ponds 24.4 1 

Subtotal 43.4 2 
Agricultural 
12 Pasture – prairie community 6.2 <1 
13 Cultivated lands 1,876.8 89 
Disturbed 1,883.0 90 
14 Disturbed lands (includes roads, farm buildings, and industry) 125.8 6 
Total  2,099.1 100 

NOTE: 
1Community nomenclature follows Wheatley and Bentz (2002). 

18.5.2.2 Upland 

Balsam Poplar/Wild Red Raspberry Forest Community 
The balsam poplar/wild red raspberry forest community (Land Unit 1) is characterized by an 
overstory of primarily balsam poplar (Populus balsamifera) and a thick shrub understory 
dominated by wild red raspberry (Rubus idaeus), pussy willow (Salix discolor), chokecherry 
(Prunus pennsylvanica), red-osier dogwood (Cornus stolonifera), buckbrush 
(Symphoriocarpus occidentalis), bracted honeysuckle (Lonicera involucrata) and other shrubs. 
The herb layer is diverse and variable, with cow parsnip (Heracleum lanatum), horsetails 
(Equisetum spp.), common nettle (Urtica dioica), bluejoint reed-grass 
(Calamagrostis canadensis) and spotted touch-me-not (Impatiens capensis) common 
throughout. This land unit is similar to plant associations in Wheatley and Bentz’s (2002) balsam 
poplar woodland alliance, but no direct comparisons can be made.  

One stand in the LSA was classified as balsam poplar/wild red raspberry woodland. This stand 
occupies 4.5 ha (less than 1 percent). Though it is not common in the LSA, this land unit is 
common in the Central Parkland Subregion.  
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Trembling Aspen - Balsam Poplar Woodland Alliance 
The trembling aspen - balsam poplar woodland alliance (Land Unit 2) contains a number of 
variable vegetation communities. In general, the overstory is dominated by trembling aspen 
(Populus tremuloides), with patches of balsam poplar interspersed throughout. A shrub 
understory consists of various species, including Saskatoon berry (Amelanchier alnifolia), 
red-osier dogwood, prickly rose (Rosa acicularis), wild red raspberry, buckbrush, bracted 
honeysuckle and other shrubs. The herb layer is diverse and variable and might include 
bluejoint reed-grass, wild lily-of-the-valley (Mainthemum canadense), tall meadow rue 
(Thalictrum venulosum) and star-flowered Solomon’s-seal (Smilacina stellata).  

Sites classified as trembling aspen - balsam poplar woodland alliance bear similarity to plant 
associations described in Wheatley and Bentz (2002), including the trembling aspen - balsam 
poplar/Saskatoon community and the trembling aspen - balsam poplar/prickly rose - wild red 
raspberry community.  

Land Unit 2 is one of the most common community types in the LSA and covers 39.1 ha 
(2 percent), more area than any other natural land unit in the area. This land unit is regarded as 
a common vegetation alliance in the Central Parkland Subregion.  

Trembling Aspen - Balsam Poplar - White Spruce/Wild Red Raspberry Forest Community 
The trembling aspen - balsam poplar - white spruce/wild raspberry forest community land unit 
(Land Unit 3) is noted in Wheatley and Bentz (2002) as a mature to old-growth forest with high 
structural and species diversity occurring on well to imperfectly drained sites. Tree species in 
the overstory are predominately trembling aspen and balsam poplar, with a significant white 
spruce (Picea glauca) component. Canopy height can range between 21 m and 28 m 
(Wheatley and Bentz 2002), but was no higher than 17 m in the LSA and hence are younger 
than the stands reported by Wheatly and Bentz (2002).The associated vegetation includes a 
dense understory of prickly rose, red-osier dogwood and low-bush cranberry (Viburnum edule) 
with substantial white spruce regeneration. Common herbs included sarsaparilla 
(Aralia nudicaulis), red baneberry (Actaea rubra), star-flowered Solomon’s-seal and tall lungwort 
(Mertensia paniculata).  

One stand in the LSA was classified as trembling aspen - balsam poplar - white spruce/wild 
raspberry forest. The stand occupied 0.3 ha (less than 1 percent) of the LSA. Though not 
common in the LSA, this land unit is common in the region. 

18.5.2.3 Riparian 

Silverberry Shrubland Alliance 
The silverberry shrubland alliance (Land Unit 4) has developed in response to the active 
erosional nature of the NSR valley, where it is located. By proportion, most of the NSR slope 
ranges between 30º and 50º (Section 17: Terrain and Soils). Active erosion is evident in the 
form of slumping, creating exposed Regosol soils in place of the undisturbed Chernozem soils 
that are also present (Section 17: Terrain and Soils). The silverberry shrubland alliance is 
characterized primarily by shrubs, including chokecherry, silverberry (Eleagnus commutata), 
buckbrush (Symphoriocarpus occidentalis), Saskatoon berry, red-osier dogwood, prickly rose 
and common wild rose (Rosa woodsii). Interspersed throughout are patches of trembling aspen, 
balsam poplar and white birch (Betula papyrifera). Common herb species include smooth brome 
(Bromus inermus), Canada thistle (Cirsium arvense), and Canada goldenrod 
(Solidago canadensis). The lower slope of this land unit grades into sandbar willow 
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(Salix exigua), canary reed grass (Phalaris arundinacea), and common horsetail 
(Equisetum arvense) to the edge of the riverbank. 

Land Unit 4 has elements of plant associations cited in Wheatley and Bentz (2002), particularly 
the silverberry/snowberry - common wild rose/fowl bluegrass community that occurs on 
well-drained sites with Dark Brown Chernozemic soils and is considered common in the 
province. However, the disturbances caused by frequent slumping and seeps on the NSR slope 
preclude direct comparison. The location of Land Unit 4 near the river suggests a comparison to 
riparian silverberry communities. Relatively rare riparian silverberry communities form narrow 
stands on stream terraces in northern Montana (NatureServe 2004) and Alberta (Allen 2006). 
The silverberry riparian shrubland community has a SU rank in Alberta, though the global rank 
is questionable (G2?) (Allen 2006). The occurrence of silverberry in Alberta is not well 
documented (Allen 2006). Because Land Unit 4 occurs largely on steep slopes and is not truly 
riparian, this land unit is considered to be a special plant community in the context of this 
assessment.  

Land Unit 4 occupies 3.0 ha (less than 1 percent) along the bank of the NSR where the water 
intake and pump house might be located. This land unit is likely uncommon in the 
Central Parkland Subregion and Alberta in general. 

18.5.2.4 Wetland 

Willow - Grasses Alliance 
The willow - grasses alliance (Land Unit 5) is similar to the willow/marsh reed grass - awned 
sedge community land unit, but has less awned sedge (Carex atherodes) and more marsh reed 
grass (Calamagrostis canadensis). The willow - grasses alliance bears some similarity to the 
more open, marsh reed grass herbaceous alliance in Wheatley and Bentz (2002). 

Land Unit 5 occupies about 2.4 ha (less than 1 percent) of a wetland complex on the northern 
edge of the LSA. This land unit is common in the Central Parkland and other regions in Alberta. 

Willow/Marsh Reed Grass - Awned Sedge Community 
The willow/marsh reed grass - awned sedge community (Land Unit 6) is characterized by 
various willow species, including sandbar willow (Salix exigua) and pussy willow (Salix discolor) 
in dense patches, with some red-osier dogwood and the occasional balsam poplar. The 
herbaceous layer is dominated by marsh reed grass, smooth brome, common tall manna grass 
(Glyceria grandis), awned sedge, Canada thistle, marsh hemp-nettle (Stachys palustris) and 
small-fruited bulrush (Scirpus microcarpus). The willow/marsh reed grass - awned sedge 
community bears similarity to Wheatley and Bentz’s (2002) willow shrubland alliance, however, 
key differences include lower shrub diversity and an overall wetter moisture regime. 

Land Unit 6 is located in a riparian area on both sides of Tributary 1, a stream that bisects the 
northeast corner of the LSA (Figure 18-1). In total, Land Unit 6 covers 4.0 ha (less than 
1 percent) of the LSA. Though not common in the LSA, this land unit is common in the 
Central Parkland and other regions. 

Willow - Awned Sedge Alliance 
The willow - awned sedge alliance (Land Unit 7) includes a variety of willows such as sandbar 
willow and pussy willow that occur in patches, and awned sedge that dominates open areas. 
There are no directly comparable communities in Wheatley and Bentz (2002).  
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Land Unit 7 occupies 10.1 ha (less than 1 percent) within a wetland complex in the northern part 
of the LSA. Though uncommon in the LSA, this land unit is common in the Central Parkland and 
other regions in Alberta. 

Awned Sedge - Spangletop/Duckweed Community 
The awned sedge - spangletop/duckweed community (Land Unit 8) is dominated by awned 
sedge and spangletop (Scolocloa festucaecea) with duckweed (Lemna minor) in shallow, open 
water areas. Other common herbs include canary reed grass (Phalaris arundinacea), water 
smartweed (Polygonum amphibium), marsh cinquefoil (Potentialla palustris) and wild mint 
(Mentha arvense). A tall shrub border is generally present around the margin of the community 
and is dominated by pussy willow with some sandbar willow and red-osier dogwood. The awned 
sedge - spangletop/duckweed community land unit bears resemblance to the drier awned sedge 
- spangletop - fowl bluegrass - Canada thistle association of Wheatley and Bentz (2002).  

Land Unit 8 covers about 0.6 ha (less than 1 percent) of the LSA. Though not common in the 
LSA, this land unit is common in the Central Parkland Subregion. 

Awned sedge - Duckweed Community 
The awned sedge - duckweed community (Land Unit 9) is dominated by awned sedge with 
duckweed in the shallow open water areas. A variety of other wetland species might be found 
on these sites, including marsh reed grass, marsh hemp nettle and water smartweed. Land 
Unit 9 is similar to the awned sedge - common duckweed community association in Wheatley 
and Bentz (2002). Griffiths and Griffiths (1987) have described this site type as monocultures of 
awned sedge occasionally with common duckweed in open water in morainal depressions on 
intermittently flooded ground. 

Two small patches of Land Unit 9 were found near the edge of Range Road 221 and together 
occupy an area of approximately 0.9 ha (less than 1 percent) of the LSA. This land unit is 
considered common in the Central Parkland and other regions. 

Bulrush Alliance 
The bulrush alliance (Land Unit 10) is a wetland community dominated by softstem bulrush 
(Scirpus validus) and bears some resemblance to Griffiths et al. (1997) Scirpus acutus - Scirpus 
validus community (hardstem bulrush - softstem bulrush), which generally occurs in bands 
around lakes and ponds in the Blackfoot Recreation Area east of Edmonton. There is also some 
similarity to Wheatley and Bentz’s (2002) bulrush species semi-permanent flooded community, 
but with the dominant species being softstem bulrush instead of hardstem bulrush. A near 
monoculture of softstem bulrush was observed in the middle of sites RL14 and RL14B, with 
foxtail barley (Hordeum jubatum) dominating the outer band of vegetation. Other common 
species included duckweed, common plantain (Plantago major), saline plantain 
(Plantago eriopoda) and common dandelion (Taraxacum officinale).  

The bulrush alliance land unit was found at three sites and occupies 1.0 ha (less than 1 percent) 
of the LSA. Though not common in the LSA, this land unit is common in the Central Parkland 
and other Alberta regions. 
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Ephemeral/Temporary/Seasonal Ponds 
Ephemeral/temporary/seasonal ponds (Land Unit 11) are wetlands in various states of soil 
saturation that decline or increase in area and coverage of wetland plants either by season or 
by year, depending on available moisture (Stewart and Kantrud 1971). This land unit is typically 
used for agriculture in periods when soil saturation is low enough for farm equipment to travel 
across. Full surveys of all of these sites were not completed as most were being used for 
agricultural purposes. The dominant species observed were agricultural plants, such as canola 
(Brassica rapa) and wheat (Triticum aestivum). Sites that were surveyed included wetland 
species such as foxtail barley (Hordeum jubatum), cattail (Typha latifolia), slough grass 
(Beckmannia syzigachne), three-square rush (Scirpus pungens), creeping spikerush 
(Eleocharis palustris), and usually, Canada thistle. Ephemeral/temporary/seasonal ponds with 
creeping spikerush bear some resemblance to the creeping spikerush seasonally flooded 
herbaceous alliance in Wheatley and Bentz (2002).  

Ephemeral/temporary/seasonal ponds cover approximately 24.4 ha (1 percent) of the LSA. This 
land unit is common in the Central Parkland and other regions in Alberta. 

18.5.2.5 Agricultural 
Agricultural lands occupy the large majority (90 percent) of the LSA. 

Pasture - Prairie Alliance 
The pasture - prairie alliance (Land Unit 12) are lands that were used for pasture. Although a 
large component of the vegetation community consists of weed species, prairie species were 
also documented. Dominant weed species include smooth brome, butter-and-eggs 
(Linaria vulgaris) and quack grass (Agropyron repens). The most common native species 
include common horsetail (Equisetum arvense), prickly rose, American vetch (Vicia americana) 
and low everlasting (Antennaria aprica). Prairie species include golden aster 
(Heterotheca villosa), prairie sagewort (Artemesia ludoviciana), pasture sagewort (Artemesia 
figida), plains wormwood (Artemesia campestris), low milkweed (Asclepias ovalifolia), 
narrow-leaved puccoon (Lithospermum incisum) and velvety goldenrod (Solidago mollis), an S3 
species. There are no comparative communities in Wheatley and Bentz (2002).  

This land unit was found in two locations and occupies 6.2 ha (less than 1 percent) of the LSA.  

Cultivated Lands 
All cultivated lands, including land with vegetated modifications such as windrows or land 
planted with canola or wheat (excluding ephemeral/temporary/seasonal ponds) are included in 
this category (Land Unit 13).  

Approximately 1876.8 ha (89 percent) of the LSA is classed as cultivated land. Cultivated land is 
the predominant land use in the region. 

18.5.2.6 Disturbed Lands 
Disturbed lands (Land Unit 14) include land for industrial facilities (e.g., a chemical plant and 
refinery), roads, and farm buildings. 

This land unit covers approximately 125.9 ha (6 percent) of the LSA. Alberta’s Industrial 
Heartland is zoned to accommodate industry while encouraging the maintenance of agriculture. 
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18.5.2.7 Plant and Lichen Diversity and Rare Plants 
Two hundred and eighteen species of plants and lichens were identified during the spring and 
summer plant surveys at the 26 survey sites (Appendix 18B). Of these, 183 were vascular 
plants, 20 were bryophytes, and 15 were lichens. Two rare plants were found in the LSA, but 
outside of the PDA: the vascular plant, velvety goldenrod (Solidago mollis Bartl.) with a 
provincial rank of S3 and the bryophyte, Brachythecium rutabulum (Hedw.), with a provincial 
rank of S2?. 

Velvety Goldenrod  
Velvety goldenrod is a goldenrod species that is found in dry grasslands and roadsides 
(Moss 1983). This species is ranked as S3 provincially and is on Alberta’s watch list 
(ANHIC 2006, Internet site). Globally, it is secure with a rank of G5 (ANHIC 2006, Internet site). 
This plant was found throughout RL2-11, in the pasture - prairie community, during the summer 
rare plant survey (Figure 18-2). 

Bryophyte  
Brachythecium rutabulum (Hedw.) is a pleurocarpus moss found in a variety of damp habitats. 
In eastern Canada, these habitats include wet forested areas, specifically humus, rocks, 
decaying logs and tree bases (Crum and Anderson 1981). In western Canada, this species has 
been reported on soil, soil over rock, on roots and logs, and in moist places, primarily lowlands 
(Lawton 1999). This species is on the Alberta tracking list and ranked as S2?. The global rank is 
G5, secure. Brachythecium rutabulum was found during the spring survey at RL-16, a riparian 
creek bed of the trembling aspen-balsam poplar woodland alliance (Figure 18-2). 

No previous rare plant or lichen occurrences were identified in the LSA during the ANHIC 
database search (Rintoul 2006, pers. comm.). 

18.5.2.8 Rare and Special Ecological Communities 

One special plant community (Land Unit 4), the silverberry shrubland alliance, was identified in 
the LSA along the NSR at the proposed location of the water intake and pump house 
(Section 18.5.2.3). 

18.5.2.9 Non-native and Invasive Species 
During spring and summer surveys in the LSA, 18 non-native and invasive species were 
observed. Seven are classified as noxious, eight are classified as nuisance and five are 
considered agronomic invasive species (Native Plant Working Group 2001; Alberta Agriculture, 
Food and Development 2002, Internet site) (Table 18-6). Of the 14 non-native and invasive 
species of concern in Strathcona County (Section 18.5.1.4), six were identified in the LSA. No 
restricted non-native and invasive species were observed in the LSA.  

18.5.3 Regional Study Area 
Existing vegetation for the RSA is discussed in Section 21: Emission Effects. 
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Table 18-6: Weed Species Observed in the Local Study Area 
Common Name Scientific Name Designation Site 

Butter-and-eggs Linaria vulgaris Hill Noxious RL1, RL2, RL15T, RL2-1, RL2-
15B 

Cleavers Galium aparine L. Noxious RL15T 
Common tansy Tanacetum vulgare L. Noxious RL15BS, RL2-15B 
Canada thistle Cirsium arvense (L.) Scop. Noxious RL1, RL2, RL3, RL6, RL7, 

RL12, RL15BS, RL15T, RL2-1, 
RL2-7, RL2-15B, RL2-16, 
RL217, RL221, RL222, RL224 

Field bindweed Convovulvis arvensis L. Noxious RL11, RL15T, R2-1, R2-11 
Perennial sow-
thistle 

Sonchus arvensis L. Noxious RL3, RL5, RL7, RL11, RL12, 
RL14, RL15BS, RL15T, RL2-7, 
RL2-15B, RL217, RL222, 
RL223, RL224 

Scentless 
chamomile 

Matricaria perforata Merat Noxious RL11, RL15T, RL16 

Common dandelion Taraxacum officinale Weber Nuisance RL1, RL2, RL5, RL7, RL13, 
RL14, RL15T, RL2-1, RL2-2, 
RL2-7, RL217, RL221, RL222 

Hemp nettle Galeopsis tetrahit L. Nuisance RL2-2, RL216, RL217, RL220, 
RL221  

Field mouse-ear 
chickweed 

Cerastium arvense L. Nuisance RL1, RL2, RL5, RL11, RL13, 
RL2-1, RL2-7, RL219 

Quack grass Agropyron repens (L.) Beauv. Nuisance RL15T, RL2-1, RL2-7, RL217,  
Shepherd's-purse Capsella bursa-pastoris (L.) Medik. Nuisance RL15T, RL2-1 
Stinkweed Thlaspi arvense L. Nuisance RL16, RL217 
Wormseed mustard Erysimum cheiranthoides L. Nuisance RL217, RL224 
Awnless brome, 
smooth brome 

Bromus inermis Leyss. Agronomic 
Invasive 

RL1, RL2, RL7, RL11, RL12, 
RL15BS, RL15T, RL16, RL2,-
1, RL2-2. RL2-7,  RL2-11, 
RL2-15B, RL217, RL222, 
RL226 

Kentucky bluegrass Poa pratensis L. Agronomic 
Invasive 

RL1, RL5, RL7, RL11, RL13, 
RL15T, RL2-1, RL2-2, RL2-7, 
RL211, RL222 

Reed canary grass Phalaris arundinacea L. Agronomic 
Invasive 

RL5, RL13, RL15B 

Timothy Phleum pratense L. Agronomic 
Invasive 

RL5, RL221 

Yellow sweet-
clover 

Melilotus officinalis (L.) Lam. Agronomic 
Invasive 

RL5, RL15T, RL2-1, RL221, 
RL2-15B 

NOTE:  
Nuisance and noxious weeds are listed under the Alberta Weed Control Act. Agronomic invasive species are listed 
by the Native Plant Working Group (2001). 
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18.6 Project Design and Mitigation to Reduce Effects 

18.6.1 Construction 
The development of the Project on lands already disturbed by current land use activities results 
in considerably less vegetation effects than development on undisturbed land. The following 
sections outline the mitigation measures to further reduce Project effects. 

18.6.1.1 Silt Fence Installation for Wetlands 
Siltation fences will be installed around adjacent offsite wetland to mitigate siltation 
(Figure 18-2). 

18.6.1.2 Water Intake, Pump House and Pipelines Relocation 
Alternative sites for the water intake and pump house and the source water and treated effluent 
pipelines are being evaluated. Siting considerations will include minimizing effects on 
vegetation. Once the preferred site is selected, a supplemental report will be prepared to 
provide updated vegetation information at the selected location. 

18.6.1.3 Vegetation Control Program 
A vegetation control program to prevent the introduction or spread of weeds will be implemented 
during Project construction. The program will address weeds of concern to the Province and the 
county, as well as agronomic invasive weeds. Details of the program are outlined in the 
Conservation and Reclamation Plan (Volume 1, Section 11). Key components of the program 
include the following:  
• equipment will arrive on site clean and free of dirt and vegetative material  
• where required for erosion control, only weed-free straw bales will be used 
• harvested weeds will not be deposited in a place where they might grow and spread 
• weed infestations will be controlled 

18.6.1.4 Wetland Compensation Program and Riparian Habitat Creation 
A wetland compensation program will be designed for the Project in consultation with AENV.  

Fort Hills Energy Corporation proposes to divert portions of the two intermittent tributaries 
crossing the PDA to isolate the flows from any project-related disturbance. Woody riparian 
vegetation will establish along the diverted tributaries to enhance biodiversity in these areas. 

18.6.2 Operations 
The vegetation control program will continue to be followed during the operations phase. 
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18.7 Project Residual Effects 

18.7.1 Analyses 
The residual effects of the Project on community diversity and rarity in the LSA were assessed 
by comparing the occurrence of native plant communities (Land Units 1 to 12) between the 
Base and Application cases. Effects on species diversity and rarity in the LSA were evaluated 
by comparing the number of vascular plant, bryophyte and lichen species between the Base 
and Application cases.  

Effects of the Project on non-native and invasive species in the LSA were based on the 
professional judgement of the authors. 

18.7.2 Reduction in Plant Community Diversity and Wetland Diversity and 
Rarity 

Native plant community land units (Land Units 1 to 12) comprise 97 ha, or 5 percent of the LSA 
for the Base Case (Table 18-7 and Figure 18-2). As discussed earlier, this area includes 
Land Unit 12, the pasture - prairie community, categorized as agricultural lands. Project 
construction will result in a loss of 36 ha (37 percent) of the pasture – prairie community, 22 ha 
(43 percent) of uplands (includes pasture - prairie) and 14 ha (33 percent) of wetlands. 

Specifically, construction in the PDA will eliminate the following three land units from the LSA:  

• Land Unit 1 – balsam poplar/wild red raspberry 

• Land Unit 3 – trembling aspen - balsam poplar - white spruce/wild red raspberry forest 
community 

• Land Unit 9 – awned sedge - duckweed alliance  

The following three land units will remain unaffected by construction in the PDA:  

• Land Unit 5 – willow - grasses alliance 
• Land Unit 8 – awned sedge - spangletop/duckweed community 
• Land Unit 10 – bulrush alliance  

Land Unit 4, the silverberry shrubland alliance, will be unaffected if the water intake, pump 
house and source water and treated effluent pipelines are relocated. However, other land units 
in the new locations will likely be affected. These land units will be surveyed for rare plants and 
rare plant communities. 

If the water intake, pump house and pipelines are developed on Land Unit 4, the remaining 
adjacent, unaffected portions will require protection from residual effects related to Project 
construction. The potential indirect effects without mitigation include soil slumping, erosion and 
weed introduction. These effects would likely disturb the remaining adjacent plant communities 
at a faster rate than the natural erosional regime and could potentially change the nature of the 
plant community.  
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Table 18-7: Change in Community Diversity in the Local Study Area 
Change from Base 

Case 
Unit 
No. 

 
Land Unit 

 

Base  
Case 
(ha) 

Application  
Case 
(ha) (ha) (%) 

Upland 
1 Balsam poplar/wild red raspberry woodland 

(Populus balsamifera – Rubus idaeus woodland)  
4.5 0.0 4.5 100 

2 Trembling aspen - balsam poplar woodland alliance 
(Populus tremuloides - Populus balsamifera woodland 
alliance) 

39.1 25.3 13.8 35 

3 Trembling aspen - balsam poplar - white spruce/wild red 
raspberry forest community (Populus tremuloides – 
Populus balsamifera - Picea glauca/Rubus idaeus forest 
community)1 

0.3 0.0 0.3 100 

Subtotal 43.9 25.9 18.6 42 

Riparian 
4 Silverberry shrubland alliance (Eleagnus commutata 

shrubland alliance) 
3.0 3.0 0.0 0 

Subtotal 3.0 3.0 0.0 0 

Wetland  
5 Willow - grasses alliance (Salix spp. – graminoid alliance) 2.4 2.4 0.0 0 

6 Willow/marsh reed grass - awned sedge community 
(Salix spp./Calamagrostis canadensis – Carex atherodes 
community) 

4.0 2.7 1.3 33 

7 Willow - awned sedge alliance (Salix spp. – 
Carex atherodes alliance) 

10.1 7.9 2.2 22 

8 Awned sedge - spangletop/duckweed community 
(Carex atherodes - Scholocloa festucacea – Lemna minor 
community) 

0.6 0.6 0.0 0 

9 Awned sedge - duckweed community (Carex atherodes – 
Lemna minor community)1 

0.9 0.0 0.9 100 

10 Bulrush alliance (Scirpus spp. alliance) 1.0 1.0 0.0 0 

11 Ephemeral/temporary ponds 24.4 14.6 9.8 40 

Subtotal 43.4 29.2 14.2 33 

Agricultural 
12 Pasture – prairie community 6.2 3.2 3.0 48 

Subtotal 6.2 3.2 3.0 48 

Total  97 61 36 37 
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With mitigation, the residual effects of construction on community diversity will be moderate in 
magnitude. For upland communities (including the pasture - prairie), residual effects will likely 
be long term in duration and non-reversible as the region is zoned as heavy industrial. Because 
all upland communities affected by the Project are considered common in the Central Parkland 
Subregion, this attribute is ranked as having a low environmental consequence and will not 
contribute measurably to cumulative effects on upland community diversity and rarity in the 
region. For wetland communities, the residual effects, with mitigation, will be of medium duration 
and reversible. The effects on wetlands are considered to have a low environmental 
consequence and will not contribute measurably to cumulative effects on wetland community 
diversity and rarity in the region, provided the special plant community, silverberry shrubland 
alliance, is avoided.  

Losses to wetlands in the PDA because of the Project will not contribute measurably to 
cumulative effects on wetlands in the LSA. The wetland land units in the LSA are common to 
the Central Parkland and other regions. This includes Land Unit 6, the willow /marsh reed grass 
– awned sedge community, which is found in a narrow riparian strip alongside Tributary 1 
(Figure 18-2).  

18.7.3 Reduction in Species Diversity and Rarity 
As rare species are absent from the PDA (i.e., only found in LSA), there are no predicted effects 
on rare species. Therefore, only effects on species diversity are discussed.  

Project construction will result in the elimination of 61 plant species from the LSA: 48 vascular 
plants, seven bryophytes and six lichens (Table 18-8). All of these species are common in the 
Central Parkland Subregion and other regions. With mitigation, the residual effects of 
construction on species diversity will be moderate in magnitude, long term and non-reversible. 
(It is assumed that reclamation to an equivalent or better land use will not restore these species 
precisely). Because all species affected by the Project are considered common in the Central 
Parkland Subregion and other regions of the province, together, these attributes are ranked as 
having low environmental consequence.  

The Project will not contribute measurably to cumulative effects on species diversity and rarity in 
the region. All of the land units and species are common in the Central Parkland and other 
regions. Although the silverberry shrubland alliance is a special community and uncommon in 
the Central Parkland and other regions in Alberta, no rare species were found during the spring 
and summer surveys. As relocation of the pump house is being considered, this community 
might be avoided. 

Table 18-8: Change in Species Diversity in the Local Study Area 
No. of Species 

Change from Base Case 

Species 
 

Base Case 
 

Application 
Case 

 

No. of 
Species 

 (%) 
Vascular plants 183 135 48 26 
Bryophytes 20 13 7 35 
Lichens 15 9 6 40 
Total 218 157 61 28 
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18.7.4 Alteration of Wetland Communities and Species  
There are no significant sand units on the site that are saturated with water. Aeolian sands have 
been noted on the site, near the surface, but it is generally above the water table. Dewatering 
might be required in localized areas during construction. However, the effects are expected to 
be localized and limited to the vicinity of the dewatering area (Section 11: Groundwater). It is not 
expected that localized, temporary dewatering will affect vegetation or wetlands in the PDA.  

As indicated in Table 18-7 there will be a reduction in wetland area of 33 percent (14.2 ha 
removed from a total of 43.4 ha). Most of this change (9.8 ha or 69 percent) is in ephemeral 
wetlands and temporary ponds. This is a low environmental impact because the effects are local 
in nature and the temporary wetlands have limited value as year-round habitat and they are 
hydrologically isolated. 

Diversions of Tributaries 1 and 2 to the periphery of the PDA will change runoff and siltation, 
which could indirectly affect wetland communities outside the PDA. However, as seasonal and 
inter-annual fluctuation in water levels is typical of wetlands in the Central Parkland Subregion 
(Vitt et al. 1996) and grading will be carefully planned, grading part of the watersheds is not 
expected to produce negative effects beyond natural variability. Also, the installation of siltation 
fences during construction will mitigate these potential effects. Therefore, with mitigation, the 
residual effects of construction on wetland communities and species diversity will be moderate 
in magnitude, medium term, reversible and have low environmental consequence. The Project 
will not likely contribute measurably to cumulative effects on wetland communities and species 
in the LSA. 

18.7.5 Introduction and Spreading of Non-native and Invasive Species 
Site clearing and excavation might introduce non-native and invasive species to the LSA or 
increase the abundance of those already occurring. However, the residual effects of the Project 
on non-native and invasive species in the LSA are predicted to be negligible in magnitude 
because a vegetation control program will be implemented (Section 18.6). The Project will not 
likely contribute measurably to cumulative effects on non-native and invasive species in the 
LSA. 

18.7.6 Prediction Confidence 
Confidence in baseline data and data analyses is high for all effects. There is high confidence 
because:  

• vegetation communities were defined through fieldwork and delineated using recent aerial 
photography 

• field surveys provided a thorough inventory of plant and lichen species in the LSA  

• field surveys provided a thorough inventory of wetlands in the LSA 

• weeds were identified as part of field studies and non-native and invasive species are well 
defined in the province 
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Confidence in mitigation is also high because:  

• the wetland restoration/compensation program undertaken in the region by approved 
agencies, such as Ducks Unlimited Canada, has proven to be successful 

• drainage control through proper grading is well understood and manageable 

• siltation fences are an effective method to mitigate siltation to wetlands 

• vegetation control programs are known to be successful 

Confidence in the predicted effects is high. 

18.7.7 Summary of Residual Effects 
Table 18-9 characterizes the residual effects, after mitigation, of the key issues on native 
vegetation, and the potential of these effects to contribute measurably to regional cumulative 
effects.  

Table 18-9: Summary of Residual Effects for Vegetation 

Project 
Phase 

Issue/Measurable 
Parameter 

Magnitude/
Extent Duration

Reversible/
Non-

reversible 
Environmental 
Consequence 

Potential 
for 

Cumulative 
Effects 

Reduction in plant 
community and 
wetland diversity 
and rarity 

Moderate 
Medium 
to long 
term 

Reversible 
to non-
reversible 

Low No 

Reduction in 
species diversity 
and rarity  

Moderate Long 
term 

Non-
reversible Low No 

Construction 

Alteration of 
wetland 
communities and 
species 

Moderate Medium 
term Reversible Low No 

Construction 
and 
operations 

Introduction and 
spreading of non-
native and 
invasive species  

Negligible NA NA NA No 

NOTE: 
NA – not applicable 
Refer to Table 18-2 for a description of the Project effect attributes. 
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18.8 Cumulative Effects Assessment 
As all residual Project effects for vegetation were identified to be of low environmental 
consequence, the Project will not contribute to measurable changes to vegetation. Therefore, a 
cumulative effects assessment was not conducted. 

The Project is located in a region that has been modified substantially by agricultural use, 
industrial structures and urban centres. Within the LSA, only 4 percent of the total area consists 
of remnant natural habitat. The remaining 96 percent of the total area has been modified for 
agricultural use, residences, roadways and industry. 

Given past, current and proposed activities and development in the region, there have been 
substantial reductions and alterations to wetland communities in the region. While losses of and 
alterations to wetlands as a result of the Project will add to these changes, Project contributions 
are not considered to contribute measurably to these changes for several reasons. First, the 
magnitude and geographic extent of Project-associated changes are negligible relative to the 
existing regional availability and diversity of wetlands. The predicted Project-specific effects will 
not substantially alter the sustainability of wetlands in the region. Second, the lands adjacent to 
and including the PDA fall within Alberta’s Industrial Heartland. The area is intended to 
accommodate heavy industry in an environmentally sound and economically efficient way, while 
also encouraging the integration of agricultural activities with heavy industry. The Project is in 
accordance with the land use policies for the region such as the Sturgeon Heavy Industrial 
Policy Area (Sturgeon County 2001) and NSR Environmental Policy Area 
(Sturgeon County 2001). Additional information on land use policies and guidelines are provided 
in Section 24: Land Use. 

Even though cumulative effects are not considered an issue for this area, Fort Hills Energy 
Corporation has included a number of measures to minimize project-specific environmental 
effects during construction, operations and reclamation. Fort Hills Energy Corporation is also 
prepared to work with government, industry and other stakeholders in the region to manage 
cumulative environmental effects within the context of existing land use policies for the Industrial 
Heartland area. 

18.9 Follow-up and Monitoring 
During construction and operations, PCOSI will monitor for weeds listed in Alberta’s Weed 
Control Act (ABFRD 2002, Internet site), on the PDA, along the right-of-way and at the location 
of the water intake and pump house to ensure compliance with the Act. 

If the water intake and pump house are relocated, spring and summer rare plant surveys and 
rare community typing of the land units at the new location will be completed.  

A wetland compensation program will be designed for the Project in consultation with AENV. 
Wetland restoration and compensation initiatives to mitigate wetland losses in the PDA will be 
monitored for success as part of an adaptive management program. 

A vegetation reclamation monitoring program will also be implemented in consultation with 
appropriate regulatory agencies. Additional details are provided in the Conservation and 
Reclamation Plan (Volume 1, Section 10). 
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APPENDIX 18A SURVEY SITE LOCATIONS 
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Table 18A-1: Survey Site Location List 

Site Number NAD Zone Northing Easting 
Month 

Surveyed 
RL1 83 12U 5967622.000 358877.000 Jun-06 
RL11 83 12U 5969287.000 357276.000 Jun-06 
RL12 83 12U 5969251.000 357490.000 Jun-06 
RL13 83 12U 5969336.000 357642.000 Jun-06 
RL14 83 12U 5969243.000 357974.000 Jun-06 
RL14B 83 12U 5969403.000 357989.000 Jun-06 
RL15BS 83 12U 5965699.000 360851.000 Jun-06 
RL15TS 83 12U 5965701.000 360768.000 Jun-06 
RL16 83 12U 5965522.000 359745.000 Jun-06 
RL2 83 12U 5967805.000 358611.000 Jun-06 
RL3 83 12U 5968688.000 358635.000 Jun-06 
RL5 83 12U 5967474.000 360231.000 Jun-06 
RL6 83 12U 5968132.000 356985.000 Jun-06 
RL7 83 12U 5968253.000 356386.000 Jun-06 
RL2-1 83 12U 5967557.000 359100.000 Aug-06 
RL2-2 83 12U 5967665.000 358825.000 Aug-06 
RL2-7 83 12U 5968274.000 356285.000 Aug-06 
RL2-11 83 12U 5969424.000 357114.000 Aug-06 
RL2-15B 83 12U 5965810.000 360920.000 Aug-06 
RL2-16 83 12U 5965505.000 359621.000 Aug-06 
RL217 83 12U 5968688.000 358582.000 Aug-06 
RL221 83 12U 5969309.000 357170.000 Aug-06 
RL222 83 12U 5968629.000 356214.000 Aug-06 
RL223 83 12U 5965453.000 356943.000 Aug-06 
RL224 83 12U 5968783.000 358473.000 Aug-06 
RL226 83 12U 5968162.000 356985.000 Aug-06 
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APPENDIX 18B VEGETATION SPECIES LIST 
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Table 18B-1: Plant Species List 
Latin Name and Authority Common Name Form 

Vascular Plants 
Acer negundo L. Manitoba maple Tree 
Achillea millefolium L. common yarrow Forb 
Achillea sibirica Ledeb. many-flowered yarrow Forb 
Actaea rubra (Ait.) Willd. red and white baneberry Forb 
Agrimonia striata Michx. agrimony Forb 
Agropyron cristatum (L.) Gaertn. crested wheatgrass Graminoid 
Agropyron repens (L.) Beauv. quack grass Graminoid 
Agrostis scabra Willd. rough hair grass Graminoid 
Alnus crispa (Ait.)Pursh green alder Shrub 
Alopecurus aequalis Sobol. short-awned foxtail Graminoid 
Amelanchier alnifolia Nutt. Saskatoon berry Shrub 
Androsace septentrionalis L. northern fairy candelabra Forb 
Anemone canadensis L. Canada anemone Forb 
Anemone riparia Fern. tall anemone Forb 
Antennaria aprica Greene low everlasting Forb 
Apocynum cannabinum L. Indian hemp Shrub 
Arabis sp. L. rock-cress species Forb 
Aralia nudicaulis L. wild sarsaparilla Forb 
Arnica chamissonis Less. leafy arnica Forb 
Artemisia campestris L. plains wormwood Forb 
Artemisia cana Pursh silver sagebrush Forb 
Artemisia frigida Willd. pasture sagewort Forb 
Artemisia ludoviciana Nutt. prairie sagewort Forb 
Artemisia sp. L. sage species Forb 
Asclepias ovalifolia Dcne. low milkweed Forb 
Aster ciliolatus Lindl. Lindley's aster Forb 
Aster hesperius A. Gray western willow aster Forb 
Aster laevis L. smooth aster Forb 
Aster puniceus L. purple-stemmed aster Forb 
Aster sp. L. aster species Forb 
Axyris amaranthoides L. Russian pigweed Forb 
Barbarea sp. Ait. f. winter cress species Forb 
Beckmannia syzigachne (Steud). Fern. slough grass Graminoid 
Betula occidentalis Hook. water birch Shrub 
Betula papyrifera Marsh. white birch Tree 
Bidens cernua L. nodding beggarticks Forb 
Bromus inermis Leyss. awnless brome, smooth brome Graminoid 
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Table 18B-1: Plant Species List (cont’d) 
Latin Name and Authority Common Name Form 

Vascular Plants (cont’d) 
Calamagrostis canadensis (Michx.) Beauv. bluejoint reed-grass Graminoid 
Calamagrostis sp. Adans. reed-grass species Graminoid 
Campanula rotundifolia L. harebell Forb 
Capsella bursa-pastoris (L.) Medik. shepherd's-purse Forb 
Caragana arborescens Lam. common caragana Shrub 
Carex aquatilis Wahlenb. water sedge Graminoid 
Carex atherodes Spreng. awned sedge Graminoid 
Carex deweyana Schwein Dewey's sedge Graminoid 
Carex pellita Muhl. ex Willd. woolly sedge Graminoid 
Carex sp. L. sedge species Graminoid 
Carex sychnocephala Carey long-beaked sedge Graminoid 
Cerastium arvense L. field mouse-ear chickweed Forb 
Ceratophyllum demersum L. hornwort Forb 
Chenopodium album L. lamb's -quarters Forb 
Chenopodium fremontii S. Wats. Fremont's goosefoot Forb 
Cicuta maculata L. water-hemlock Forb 
Cinna latifolia (Trev.) Griseb. drooping wood-reed Graminoid 
Cirsium arvense (L.) Scop. creeping thistle Forb 
Comandra umbellata (L.) Nutt. bastard toadflax Forb 
Convolvulus arvensis L. field bindweed Forb 
Cornus canadensis L. bunchberry Forb 
Cornus stolonifera Michx. red-osier dogwood Shrub 
Disporum trachycarpum (S. Wats.) B. & H. fairybells Forb 
Elaeagnus commutata Bernh. silverberry Shrub 
Eleocharis palustris (L.) R. & S. creeping spike-rush Graminoid 
Elymus canadensis L. Canada wild rye Graminoid 
Elymus repens (L.) Gould. quack grass Graminoid 
Elymus sp. L. wheatgrass species Graminoid 
Epilobium angustifolium L. common fireweed Forb 
Epilobium ciliatum Raf. northern willowherb Forb 
Equisetum arvense L. common horsetail Forb 
Equisetum hyemale L. common scouring-rush Forb 
Equisetum pratense Ehrh. meadow horsetail Forb 
Erigeron philadelphicus L. Philadelphia fleabane Forb 
Erysimum cheiranthoides L. wormseed mustard Forb 
Fragaria virginiana Duchesne wild strawberry Forb 
Gaillardia aristata Pursh gaillardia Forb 
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Table 18B-1: Plant Species List (cont’d) 
Latin Name and Authority Common Name Form 

Vascular Plants (cont’d) 
Galeopsis tetrahit L. hemp-nettle Forb 
Galium aparine L. cleavers Forb 
Galium boreale L. northern bedstraw Forb 
Galium sp. L. bedstraw species Forb 
Galium trifidum L. small bedstraw Forb 
Galium triflorum Michx. sweet-scented bedstraw Forb 
Geum aleppicum Jacq. yellow avens Forb 
Glyceria borealis (Nash) Batchelder northern manna grass Graminoid 
Glyceria grandis S. Wats. common tall manna grass Graminoid 
Glyceria pulchella (Nash) K. Schum. graceful manna grass Graminoid 
Glyceria sp. R. Br. manna grass species Graminoid 
Glyceria striata (Lam.) A.S. Hitchc. fowl manna grass Graminoid 
Glycyrrhiza lepidota Pursh wild licorice Forb 
Heracleum lanatum Michx. cow parsnip Forb 
Heterotheca villosa (Pursh) Shinners golden aster Forb 
Hieracium umbellatum L. narrow-leaved hawkweed Forb 
Hordeum jubatum L. foxtail barley Graminoid 
Impatiens capensis Meerb. spotted touch-me-not Forb 
Juncus balticus Willd. wire rush Graminoid 
Juncus bufonius L. toad rush Graminoid 
Koeleria macrantha (Ledeb.) J.A. Schultes June grass Graminoid 
Lathyrus ochroleucus Hook. cream-colored vetchling Forb 
Lemna minor L. common duckweed Forb 
Lilium philadelphicum L. western wood lily Forb 
Linaria vulgaris Hill butter-and-eggs Forb 
Lithospermum incisum Lehm. narrow-leaved puccoon Forb 
Lonicera dioica L. twining honeysuckle Shrub 
Lonicera involucrata Richards. bracted honeysuckle, black twin berry Shrub 
Lycopus uniflorus Michx. northern water-horehound Forb 
Lysimachia ciliata L. fringed loosestrife Forb 
Maianthemum canadense Desf. wild lily-of-the-valley Forb 
Matricaria matricarioides (Less.) Porter pineappleweed Forb 
Matricaria perforata Merat scentless chamomile Forb 
Medicago sativa L. alfalfa Forb 
Melilotus alba Desr. white sweet-clover Forb 
Melilotus officinalis (L.) Lam. yellow sweet-clover Forb 
Melilotus sp. P. Mill. sweet clover species Forb 
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Table 18B-1: Plant Species List (cont’d) 
Latin Name and Authority Common Name Form 

Vascular Plants (cont’d) 
Mentha arvensis L. wild mint Forb 
Mertensia paniculata (Ait.) G. Don tall lungwort, bluebell Forb 
Moehringia lateriflora (L.) Fenzl. blunt-leaved sandwort Forb 
Oenothera biennis L. yellow evening-primrose Forb 
Oxytropis sp. DC. locoweed species Forb 
Petasites palmatus (Ait.) Gray palmate-leaved coltsfoot Forb 
Petasites sagittatus (Pursh) A. Gray arrow-leaved coltsfoot Forb 
Phalaris arundinacea L. reed canary grass Graminoid 
Phleum pratense L. timothy Graminoid 
Phragmites australis (Cav.) Trin. ex Steud. reed Forb 
Picea glauca (Moench) Voss white spruce Tree 
Plantago eriopoda Torr. saline plantain Forb 
Plantago major L. common plantain Forb 
Poa palustris L. fowl bluegrass, fowl meadow grass Graminoid 
Poa pratensis L. Kentucky bluegrass Graminoid 
Poa sp. L. bluegrass species Graminoid 
Polygonum amphibium L. water smartweed Forb 
Polygonum arenastrum Jord. ex Bor. common knotweed Forb 
Polygonum coccineum Muhl. water smartweed Forb 
Polygonum lapathifolium L. pale persicaria Forb 
Populus balsamifera L. balsam poplar Tree 
Populus tremuloides Michx. aspen Tree 
Potentilla anserina L. silverweed Forb 
Potentilla gracilis Dougl. ex Hook. graceful cinquefoil Forb 
Potentilla palustris (L.) Scop. marsh cinquefoil Forb 
Prunus pensylvanica L.f. pin cherry Shrub 
Prunus virginiana L. choke cherry Shrub 
Pyrola asarifolia Michx. common pink wintergreen Forb 
Ranunculus abortivus L. small-flowered buttercup Forb 
Ranunculus aquatilis L. large-leaved white water crowfoot Forb 
Ranunculus gmelinii De Candolle yellow water crowfoot Forb 
Ranunculus macounii Britt Macoun's buttercup Forb 
Ranunculus pensylvanicus L.f. bristly buttercup Forb 
Ranunculus sceleratus L. celery-leaved buttercup Forb 
Ribes americanum P. Mill. wild black currant Shrub 
Ribes hudsonianum Richards. northern black currant Shrub 
Ribes lacustre (Pers.) Poir. bristly black currant Shrub 
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Table 18B-1: Plant Species List (cont’d) 
Latin Name and Authority Common Name Form 

Vascular Plants (cont’d) 
Ribes oxyacanthoides L. northern gooseberry Shrub 
Ribes triste Pall. wild red currant Shrub 
Rorippa islandica (Oeder) Borbas marsh yellow cress Forb 
Rosa acicularis Lindl. prickly rose Shrub 
Rosa woodsii Lindl. common wild rose Shrub 
Rubus idaeus L. wild red raspberry Shrub 
Rubus pubescens Raf. dewberry, dwarf raspberry Forb 
Rumex maritimus L. golden dock Forb 
Rumex sp. L. dock species Forb 
Rumex triangulivalvis (Dans.) Rech. f. narrow-leaved dock Forb 
Salix bebbiana Sarg. beaked willow Shrub 
Salix discolor Muhl. pussy willow Shrub 
Salix exigua Nutt. sandbar willow Shrub 
Salix sp. L. willow species Shrub 
Sanicula marilandica L. snakeroot Forb 
Schizachne purpurascens (Torr.) Swallen purple oat grass Graminoid 
Scirpus microcarpus J. & K. Presl. small-fruited bulrush Graminoid 
Scirpus pungens Vahl three-square rush Graminoid 
Scirpus validus Vahl common great bulrush Graminoid 
Scolochloa festucacea (Willd.) Link spangletop Graminoid 
Scutellaria galericulata L. marsh skullcap Forb 
Shepherdia canadensis (L.) Nutt Canada buffaloberry Shrub 
Sisyrinchium montanum Greene common blue-eyed grass Forb 
Sium suave Walt. water parsnip Forb 
Smilacina stellata (L.) Desf. star-flowered Solomon's-seal Forb 
Solidago canadensis L. Canada goldenrod Forb 
Solidago mollis Bartl. velvety goldenrod Forb 
Solidago sp. L. goldenrod species Forb 
Sonchus arvensis L. perennial sow-thistle Forb 
Sorbus aucuparia L. European mountain-ash Tree 
Sparganium angustifolium Michx. narrow-leaved bur-reed Forb 
Stachys palustris L. marsh hedge-nettle Forb 
Stellaria longifolia Muhl. ex Willd. long-leaved chickweed Forb 
Symphoricarpos occidentalis Hook. buckbrush Shrub 
Tanacetum vulgare L. common tansy Forb 
Taraxacum officinale Weber common dandelion Forb 
Thalictrum dasycarpum Fisch. & Ave-Lall. tall meadow rue Forb 
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Table 18B-1: Plant Species List (cont’d) 
Latin Name and Authority Common Name Form 

Vascular Plants (cont’d) 
Thalictrum venulosum Trel. veiny meadow rue Forb 
Thlaspi arvense L. stinkweed Forb 
Trifolium hybridum L. alsike clover Forb 
Typha latifolia L. common cattail Graminoid 
Urtica dioica L. common nettle Forb 

Veronica americana Schwein. ex Benth. American brooklime, American 
speedwell Forb 

Viburnum edule (Michx.) Raf. low-bush cranberry Shrub 
Vicia americana Muhl. ex Willd. wild vetch, American vetch Forb 
Viola canadensis L. western Canada violet Forb 
Bryophytes 
Amblystegium serpens (Hedw.) Schimp.  Moss 
Barbula unguiculata Hedw. bird's claw screw moss Moss 
Brachythecium mildeanum (Schimp.) Schimp. 
ex Milde  Moss 

Brachythecium rutabulum (Hedw.) Schimp in 
B.S.G.  Moss 

Brachythecium salebrosum (Web. & Mohr.) 
Schimp. in B.S.G.  Moss 

Bryohaplocladium microphyllum (Hedw.) Wat. & 
lwats.  Moss 

Bryum sp. Hedw.  Moss 
Ceratodon purpureus (Hedw.) Brid. purple horn-toothed moss Moss 
Drepanocladus aduncus (Hedw.) Warnst. brown moss, common hook moss Moss 
Funaria hygrometrica Hedw. cord moss Moss 
Funaria sp.  cord-moss species Moss 
Leptobryum pyriforme (Hedw.) Wils. leptobryum moss Moss 
Leptodictyum riparium (Hedw.) Warnst. streamside leptodictyum moss Moss 
Marchantia polymorpha L. green tongue liverwort Liverwort 
Orthotrichum obtusifolium Brid.  Moss 
Plagiomnium cuspidatum (Hedw.) T. Kop.  Moss 
Plagiomnium ellipticum (Brid.) T. Kop.  Moss 
Platygyrium repens (Brid.) Schimp. in B.S.G.  Moss 
Pottia intermedia (Turn.) Furnr.  Moss 
Ptilium crista-castrensis (Hedw.) De Not. knight's plume moss Moss 
Pylaisiella polyantha (Hedw.) Grout  Moss 
Sanionia uncinata (Hedw.) Loeske brown moss Moss 
Lichens   
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Table 18B-1: Plant Species List (cont’d) 
Latin Name and Authority Common Name Form 

Bryophytes (cont’d) 
Cladonia chlorophaea (Florke ex Sommerf.) 
Spreng. false pixie cup Lichen 

Cladonia coniocraea (Florke) Spreng. tiny toothpick cladonia Lichen 
Cladonia fimbriata (L.) Fr.  Lichen 
Melanelia septentrionalis (Lynge) Essl. northern brown lichen Lichen 
Parmelia sulcata Taylor waxpaper lichen Lichen 
Peltigera canina (L.) Willd. dog lichen Lichen 
Peltigera didactyla (With.) Laundon small felt lichen Lichen 
Peltigera neckeri Hepp ex Mull. Arg.  Lichen 
Phaeophyscia hispidula (Ach.) Moberg  Lichen 
Phaeophyscia orbicularis (Neck.) Moberg wreath lichen Lichen 
Physcia adscendens (Fr.) H. Olivier hooded lichen Lichen 
Physcia aipolia (Ehrh. ex Humb.) Furnr. grey-eyed rosette Lichen 
Physcia stellaris (L.) Nyl. star rosette Lichen 
Physconia detersa (Nyl.) Poelt  Lichen 
Xanthoria fallax (Hepp) Arnold  Lichen 
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