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APPENDIX 21A SCREENING LEVEL ECOLOGICAL 
RISK ASSESSMENT FOR 
TERRESTRIAL WILDLIFE 
(SMALL MAMMALS) 

The screening level ecological risk assessment (SLERA) focuses on scenarios where 
reasonable links have been established between a chemical emission and its potential to 
influence the receiving environment (e.g., soil, food, water, sediment and air quality) and the 
associated ecological health risks.  

21A.1 Scope of Work 
The SLERA was based on the results of the air quality assessment (Section 5: Air). 
Concentrations predicted by the air quality assessments were used to predict long-term 
concentrations of chemicals of potential concern in soil, plant tissue and air. These results were 
further used to evaluate the potential for effects on wildlife health from exposure to chemicals in 
air, water, soil and food.  

The following assessment cases were modelled:  
• Base Case (all existing and approved sources) 
• Application Case (all existing and approved sources and the Project) 

Background concentrations were considered for each of these assessment cases.  

21A.2 Approach and Methodology 
Established methods endorsed by the Canadian Council of Ministers of the Environment 
(CCME) and the United States Environmental Protection Agency (U.S. EPA) were followed for 
this ecological risk assessment.  

The assessment involved a qualitative phase (problem formulation) in which exposure and 
toxicity levels were analyzed and a quantitative phase in which the risks were characterized. 
Based on the risk characterization, the potential effects of the Project were rated for: 
• magnitude of predicted risk 
• degree of uncertainty  
• potential consequences to ecological health 

21A.2.1 Problem Formulation 
The problem formulation phase focuses the risk assessment on the chemicals, receptors and 
exposure pathways of greatest concern, including: 

• chemicals with the greatest toxic potential, receptors with the greatest likelihood of being 
exposed and the greatest susceptibilities 

• exposure pathways that account for the majority of exposure to the chemicals emitted  

If no unacceptable health risks are predicted for these, it is highly likely that no unacceptable 
ecological health risks would also occur for other chemicals, receptors or exposure pathways. 
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21A.3 Chemicals of Potential Concern 
Table 21A-1 lists the chemicals of potential concern (COPC) that will be associated with the 
emissions likely generated by the Project. 

Table 21A-1: Chemicals of Potential Concern 
Type of Chemical Chemicals of Potential Concern 

Petroleum hydrocarbons (PHCs) Aliphatic C5-C8 group 

 Aliphatic C9-C16 group 

 Aliphatic C17-C34 group 
 Aromatic C9-C16 group 
 Aromatic C17-C34 group 
Polyaromatic hydrocarbons (PAHs) Anthracene 
 Benzo(a)anthracene 
 Benzo(a)pyrene 
 Benzo(b)fluoranthene 
 Benzo(e)pyrene 
 Benzo(g,h,i)perylene 
 Benzo(k)fluoranthene 
 Chrysene 
 Dibenz(a,h)anthracene 
 Fluoranthene 
 Indeno(1,2,3-cd)pyrene 
 Phenanthrene 
 Pyrene 

These COPCs were selected based on an evaluation of their physical and chemical properties 
to determine whether they should be assessed via multiple routes of exposure. The screening 
exercise is detailed in Appendix 5F: Predicted Concentrations at Community Receptors. 

21A.4 Valued Environmental Components 
To focus the ecological risk assessment, priority wildlife groups were identified as valued 
ecosystem components (VECs). The following sections introduce the VECs for this assessment. 

21A.4.1 Birds 
The following bird species were selected as VECs:  

• American black duck 
• American robin 
• herring gull 
• snowy owl  
• red-tailed hawk 

Based on diet compositions and sensitivity to COPC exposures, these birds were selected to be 
representative and protective of other avian species that might be present in the local study 
area.  
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21A.4.1.1 American Black Duck 
The American black duck (Anas rubripes) weighs approximately 1.16 kg and is found in wooded 
parts of north eastern and north central North America, nesting near woodland lakes and 
streams or in freshwater and tidal marshes. Although ducks tend to return to the same feeding 
grounds every year, this tendency is most pronounced in the American black duck. Home range 
sizes vary from 40 ha to 1400 ha for the mallard duck, which is similar in size to American black 
ducks using the same habitat. The American black duck feeds primarily on aquatic invertebrates 
during the breeding season and on aquatic and terrestrial plants during the non-breeding 
season. Breeding females consume approximately 0.61 kg of wet weight food per day and 0.07 
L of water or its equivalent per day.  

21A.4.1.2 American Robin 
The American robin (Turdus migratorius) is a medium-sized bird (that weighs approximately 
0.08kg) and is one of the best known birds in North America, most notably for its songs and 
calls (CWS and CWF 2003). The American robin’s diet consists of invertebrates and fruits, with 
invertebrates consumed mostly in the spring and summer and fruit principally in the fall and 
winter (CWS and CWF 2003). Access to fresh water, protected nesting habitat and foraging 
areas are important to the American robin. Nesting habitat includes moist forest, swamps, open 
woodlands, orchards, parks and lawns. Foraging home range sizes (for fruit, earthworms and 
insects) are approximately 0.15 ha to 0.81 ha. The American robin consumes approximately 
0.06 kg of wet weight food per day and 0.01 L of water or its equivalent per day.  

The American robin is commonly evaluated in ecological risk assessments as the most sensitive 
bird species, likely to be protective of other birds. The American robin is considered to be highly 
exposed to site contaminants due to its high reliance on soil invertebrates, including 
earthworms, in the diet, as well as its small home range. 

21A.4.1.3 Herring Gull 
The herring gull (Laurus argentatus) is a medium to large-sized seabird, weighing approximately 
1.09 kg. It has the largest range of any North American gull and is one of the most widespread 
species in Canada. The herring gull is migratory with the exception of adult residents in the 
Great Lakes area, which are year-round residents. Herring gulls always nest near a body of 
water and might be found beside lakes, rivers, in grassy meadows, on garbage dumps, golf 
courses, islands and cliffs. In winter, herring gulls are most likely to congregate on beaches 
along oceans and other large bodies of water. Herring gulls feed on almost anything, including 
fish, squid, crustacean, molluscs, worms, insects, small mammals and birds, duck and gull eggs 
and chicks, amphibians and garbage with foraging home ranges from approximately 300 ha to 
785,000 ha. They will consume approximately 0.25 kg of wet weight food per day and 0.06 L of 
water or its equivalent per day.  

21A.4.1.4 Red-Tailed Hawk 
The red-tailed hawk (Buteo jamaicensis), which weighs approximately 1.13 kg, is the most 
common and widespread hawk in North America. It breeds throughout southern Canada except 
in Newfoundland. Northern populations are migratory while populations from southern Canada 
southward are year-round residents. They are typically found in open areas with scattered, 
elevated perches in a wide range of habitats including scrub deserts, plains and montane 
grasslands, agricultural fields, pastures, urban parks, patchy coniferous and deciduous 
woodlands, and tropical rainforests. Red-tailed hawks prefer a mixed landscape containing old 
fields, wetlands and pastures for foraging, interspersed with groves of woodland, bluffs, or 
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streamside trees for perching and nesting. Red-tailed hawk home ranges vary in size from 
approximately 85 ha to greater than 2,400 ha, depending on the habitat. They generally hunt 
from an elevated perch, feeding primarily on small rodents (approximately 80-85 percent of diet) 
such as mice, voles, shrews, rabbits and squirrels, as well as birds and reptiles. They consume 
approximately 0.19 kg of wet weight food per day and 0.06 L of water or its equivalent per day. 
The red-tailed hawk has been selected to represent raptors including the provincially listed 
sensitive species broad-winged hawk and Swainson’s hawk.  

21A.4.1.5 Snowy Owl 
The heaviest of North American owls, the snowy owl (Nyctea scandiaca) weighs approximately 
2.05 kg. The snowy owl inhabits prairie, marshe, open field, or shoreline, habitats that resemble 
the treeless tundra of their breeding range preferring to areas where the view is unrestricted. 
The snowy owl preys on small mammals and consumes approximately 0.29 kg or wet weight 
food per day and 0.10 L/day of water or its equivalent per day. The snowy owl has been 
selected to be protective of other owls in the local study area including the short-eared owl 
which is listed provincially as a species that may be at risk and has been listed federally as a 
species of special concern.  

21A.4.2 Mammals 
The following mammals were selected as VECs:  

• masked shrew 
• meadow vole 
• mink 
• red fox  

Based on diet compositions, sensitivity to COPC exposures and home range information, these 
mammals were selected to be representative and protective of other mammalian species that 
might be present in the regional study area.  

21A.4.2.1 Masked Shrew 
The masked shrew (Sorex cinereus), which weighs approximately 5 g, is the most widely 
distributed shrew in North America and is found throughout most of Canada. It is common in 
moist environments and is found in open and closed forests, meadows, riverbanks, lakeshores 
and willow thickets. Home range sizes are 0.2 ha to 0.6 ha. Masked shrews are preyed on by 
many small predators such as weasels, hawks, falcons, owls, domestic cats, foxes, snakes and 
short-tailed shrews. The masked shrew does not hibernate and feeds year-round on insects 
(dormant insects in winter) including insect larvae, ants, beetles, crickets, grasshoppers, 
spiders, harvestmen, centipedes, slugs and snails, but will also consume seeds and fungi. It 
consumes approximately 3 g of wet-weight food per day and 1 mL of water or its equivalent per 
day.  

21A.4.2.2 Meadow Vole 
The meadow vole (Microtus pennsylvanicus) is a small rodent (approximately 42 g) that makes 
its burrows along surface runways in grasses or other herbaceous vegetation. It is active 
year-round and is the most widely distributed small grazing herbivore in North America, 
inhabiting moist to wet habitats including grassy fields, marshes and bogs. Home ranges vary 
considerably, from less than 0.0002 ha to greater than 0.083 ha. Meadow voles feed primarily 
on vegetation such as grasses, leaves, sedges, seeds, roots, bark, fruits and fungi, but will 
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occasionally feed on insects and animal matter. It consumes approximately 11 g of wet-weight 
food per day and 6 mL of water or its equivalent per day. It is a major prey item for predators 
such as hawks and foxes.  

21A.4.2.3 Red Fox 
The red fox (Vulpes vulpes), which weighs approximately 4.54 kg, is found throughout Canada 
and is the most widely distributed carnivore in the world. It is found in habitats as diverse as the 
Arctic and the temperate desert and prefers areas with broken and diverse upland habitats. 
Family territories, which consist of home ranges of individuals from the same family, vary from 
approximately 57 ha to over 3000 ha. Foxes are active year-round and prey heavily on small 
mammals such as voles, mice and rabbits and will also consume birds, insects, fruits, berries 
and nuts; they are also noted scavengers. Red foxes consume approximately 0.76 kg of wet 
weight food per day and 0.39 L of water or its equivalent per day.  

21A.4.2.4 Mink 
The mink (Mustela Vison) which weighs approximately 0.85 kg, is the most abundant and 
widespread carnivorous mammal in North America. The mink lives in areas that are near rivers, 
streams, lakes, ponds and marshes. Home ranges vary from 259 to 380 ha in various parts of 
Canada (U.S. EPA 1993). Mink consume approximately 0.22 kg of wet weight food per day and 
0.09 L of water or its equivalent per day. Mink prey year-round on small mammals, fish, reptiles 
and birds. The mink was selected as a VEC to represent other piscivorous mammalian wildlife 
that might be present in the local study area. The mink is considered to be protective of other 
similar species, including the long-tailed weasel which has been listed as a provincially species 
that may be at risk. 

21A.4.3 Terrestrial Plants and Soil Invertebrates 
Based on the observed plants species during the site visit, terrestrial plants and soil 
invertebrates have been selected as VECs in the SLERA. Soil toxicity will be screened for 
terrestrial plants and soil invertebrates. 

21A.4.3.1 Amphibians and Reptiles 
Due to the insufficient toxicological data on reptiles, these species have been excluded from the 
SLERA. 

21A.5 Exposure Assessment 
This quantitative phase estimates the amount of a chemical that an animal can take into their 
body (referred to as a dose) through applicable exposure pathways. The dose of a chemical 
depends on the concentration in various media, (e.g., air, water, soil and food), the amount of 
time the receptor might be in contact with these media and the physiological characteristics of 
the animal (e.g., ingestion rates, inhalation rates, body weights and dietary preferences). 

21A.6 Exposure Pathway Analysis 
An exposure pathway is a mechanism by which an ecological receptor might be exposed to a 
chemical. As the Project will not be releasing any of the selected COPCs into the North 
Saskatchewan River, exposures to COPCs in surface water and subsequently, exposures to 
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COPCs in fish, benthic invertebrates and aquatic plants, have not been included in the wildlife 
SLERA.  

Based on the selected VECs and their associated diets, potential exposure pathways were 
identified. The primary and dominant exposure pathway is considered to be via ingestion for all 
VECs. It was assumed that VECs would be exposed to COPCs in soil through direct ingestion 
and then consequently via terrestrial plants, terrestrial mammals or fish, depending on their 
diets. Although some VECs are known to consume fish, aquatic plants and benthic 
invertebrates, since surface water concentrations are not a concern, these pathways have not 
been quantitatively assessed. The conceptual site model for ecological receptors via ingestion 
exposure pathways is illustrated in Figure 21A-1. 

The inhalation of emissions exposure pathway is considered to be of negligible importance for 
ecological receptors in open-air scenarios. However, since emissions are associated with the 
Project, inhalation was included in the SLERA.  

21A.7 Exposure Point Concentrations 
This section summarizes the exposure point concentrations (EPC) selected for the SLERA. Air 
data were predicted for identified receptors within the local study area and the regional study 
area which took into consideration various land uses including residential, commercial, public 
land uses and agricultural. Exposure point concentrations were selected as the 
maximum-predicted concentrations based on the receptor locations in the regional study area. 
All scenarios included background concentrations. 

Table 21A-2 summarizes the maximum-predicted Base Case EPC for the selected COPCs in 
surface soil, plants and air. 
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Surface Water Surface Water Direct Exposure or 
Ingestion

X X X X X X X X X

Ambient Air Ambient Air Direct Exposure or 
Inhalation 

X X X X X X X X X

Sediment Sediment Direct Exposure or 
Ingestion

X X X X

 [Uptake] Aquatic Plants Ingestion X

 [Uptake] Benthic Invertebrates Ingestion X X X

 [Uptake] Fish Ingestion X X X

Surface Soil Surface Soil Direct Exposure or 
Ingestion

X X X X X X X X X X

 [Uptake] Plant Food Ingestion X X X X X

 [Uptake] Terrestrial Invertebrates Ingestion X X X X X

[Uptake] Bird/Mammal Prey Ingestion X X X X X

Note:
1)  X - Indicates a potentially complete exposure pathway.
2)       - Indicates a qualitatively screend out exposure pathway

SOURCE RECEPTOR

X  

Figure 21A-1: Conceptual Site Model for Ecological Receptors 
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Table 21A-2: Maximum-Predicted Base Case Exposure Point Concentrations 
Chemical Surface Soil (Untilled) Plant Air 

 (mg/kg) (mg/kg wet weight) (µg/m3) 
Aliphatic C5-C8 group 9.40E-06 1.50E-06 2.28E+01 
Aliphatic C9-C16 group 1.46E-04 1.24E-06 1.52E+00 
Aliphatic C17-C34 group    
Aromatic C9-C16 group 6.20E-04 2.65E-05 8.47E-01 
Aromatic C17-C34 group 7.20E-06 6.96E-08 2.39E-06 
Anthracene 2.56E-04 1.03E-05 5.54E-04 
Benzo(a)anthracene 6.15E-03 1.27E-03 2.75E-04 
Benzo(a)pyrene 9.82E-03 1.67E-03 2.64E-04 
Benzo(b)fluoranthene 1.92E-03 1.62E-04 5.29E-04 
Benzo(e)pyrene 1.96E-03 3.20E-04 4.73E-05 
Benzo(g,h,i)perylene 2.48E-02 4.73E-03 4.87E-04 
Benzo(k)fluoranthene 6.59E-02 3.47E-03 5.29E-04 
Chrysene 2.41E-02 8.04E-04 3.49E-04 
Dibenz(a,h)anthracene 1.69E-02 2.40E-03 2.29E-04 
Fluoranthene 1.23E-03 5.73E-05 7.82E-04 
Indeno(1,2,3-cd)pyrene 1.45E-02 2.41E-03 2.72E-04 
Phenanthrene 1.34E-03 3.97E-05 4.15E-03 
Pyrene 2.07E-02 6.85E-05 9.34E-04 

 

Table 21A-3 summarizes the maximum-predicted Application Case EPC concentrations for the 
selected COPCs in surface soil, plants and air.  

The maximum EPC for each case were used to estimate potential risks to the receptors. 
Adopting the maximum concentrations is considered a conservative approach to protection of 
ecological receptors. 

The exposure estimates via ingestion are provided in Section 21A.12 to Section 21A.21. 

Table 21A-3: Maximum-Predicted Application Case Exposure 
Point Concentrations 

Chemical 
 

Surface Soil (Untilled) 
(mg/kg) 

Plant 
(mg/kg wet weight) 

Air 
(µg/m3) 

Aliphatic C5-C8 group 9.51E-06 1.51E-06 2.30E+01 
Aliphatic C9-C16 group 1.48E-04 1.26E-06 1.54E+00 
Aliphatic C17-C34 group 4.01E-05 7.65E-07 1.46E-02 
Aromatic C9-C16 group 6.30E-04 2.69E-05 8.59E-01 
Aromatic C17-C34 group 1.04E-04 1.00E-06 3.44E-05 
Anthracene 2.58E-04 1.04E-05 5.59E-04 
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Table 21A-3: Maximum-Predicted Application Case Exposure 
Point Concentrations (cont’d) 

Chemical 
 

Surface Soil (Untilled) 
(mg/kg) 

Plant 
(mg/kg wet weight) 

Air 
(µg/m3) 

Benzo(a)anthracene 6.17E-03 1.28E-03 2.76E-04 
Benzo(a)pyrene 9.86E-03 1.68E-03 2.65E-04 
Benzo(b)fluoranthene 1.92E-03 1.62E-04 5.30E-04 
Benzo(e)pyrene 1.96E-03 3.20E-04 4.73E-05 
Benzo(g,h,i)perylene 2.50E-02 4.77E-03 4.92E-04 
Benzo(k)fluoranthene 6.60E-02 3.48E-03 5.30E-04 
Chrysene 2.41E-02 8.06E-04 3.50E-04 
Dibenz(a,h)anthracene 1.70E-02 2.41E-03 2.30E-04 
Fluoranthene 1.23E-03 5.74E-05 7.83E-04 
Indeno(1,2,3-cd)pyrene 1.46E-02 2.42E-03 2.73E-04 
Phenanthrene 1.35E-03 3.98E-05 4.17E-03 
Pyrene 2.07E-02 6.86E-05 9.35E-04 

21A.8 Toxicity Assessment 
Measurement endpoints are measurable responses to stressors related to assessment 
endpoints and are intended to provide a basis for assessing risk potential for the assessment 
endpoint. The assessment endpoint might be defined in terms of an unacceptable level of 
impact to ecological receptors, such as a certain relative percent decrease in survival, growth or 
reproduction in ecological receptors. The choice of measurement endpoints is limited by 
available toxicity data.  

The dose-response relationships that have been incorporated into this ERA are based on lowest 
observed adverse effects levels (LOAELs), in relation to survival or reproduction of birds and 
mammals after chronic exposure to COPCs. These relationships are expressed in terms of the 
daily ingested dose, normalized to body weight of the test organism (i.e., the reference toxicity 
dose or RTD value expressed as mg substance ingested/kg body weight–day). Where such 
data were not available, LOAEL values were estimated from other endpoints including the no 
observed adverse effect levels (NOAEL), or the lethal dose (LD50) value. 

If data for the specific representative mammalian receptors were not available, a body-size 
scaling factor (Sample and Arenal 1999) was used for extrapolation of available data between 
species. 

For mammals, the body size scaling factor is calculated as:  

• Body Weight Scaling Factor = (BWt/BWr)(1-0.94)  

• For birds, the body size scaling factor is calculated as: 
• Body Weight Scaling Factor = (BWt/BWr)(1-1.2)  

where: BWt is the mean body weight (kg) for test species and BWr is the mean body weight (kg) 
for receptor species. 

Calculations for the body size scaling factors used in the mammalian ecological receptors are 
presented in Section 21A.12 to Section 21A.21. 
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21A.9 Screening Benchmarks 
For terrestrial plants and terrestrial invertebrates, phytotoxicty screening benchmarks were used 
to screen maximum-predicted soils concentrations (Table 21A-4 and Table 21A-5). 
Beno(a)pyrene was designated as a surrogate PAH to capture the lack of toxicity data related 
with individual PAHs. 

Table 21A-4: Phytotoxicity Screening Benchmarks 

Chemical 
 

Phytotoxicity 
Screening 

Benchmark 
(mg/kg) 

Reported Phytotoxic Effect 
 

Reference 
 

Aliphatic C5-C8 group 90.75 Based on plant results (EC20 for 
growth) 

Adapted from Canada Wide 
Standard, CCME (2000) 

Aliphatic C9-C16 group 59.4 Based on plant results (EC20 for 
growth) 

Adapted from Canada Wide 
Standard, CCME (2000) 

Aliphatic C17-C34 group 347.2 Based on plant results (EC20 for 
growth) 

Adapted from Canada Wide 
Standard, CCME (2000) 

Aromatic C9-C16 group 14.85 Based on plant results (EC20 for 
growth) 

Adapted from Canada Wide 
Standard, CCME (2000) 

Aromatic C17-C34 group 86.8 Based on plant results (EC20 for 
growth) 

Adapted from Canada Wide 
Standard, CCME (2000) 

Benzo(a)pyrene 1.2 Full Depth Generic Site Standard, 
Non-Potable Groundwater Condition OME (2004) 

 

Table 21A-5: Selected Inhalation Screening Benchmarks 
Chemical 

 
Inhalation Screening Benchmarks 

(mg/m3) 
Reference 

 
Aliphatic C5-C8 group 10,307 TPHCWG (1997) 
Aliphatic C9-C16 group 5,485 TPHCWG (1997) 
Aliphatic C17-C34 group Not considered volatile CCME (2000) 
Aromatic C9-C16 group 900 TPHCWG (1997) 
Aromatic C17-C34 group Not considered volatile CCME (2000) 
Benzo(a)pyrene1 0.952 ORNL (1996) 

NOTE: 
1Benzo(a)pyrene was used as a surrogate for all PAHs. The inhalation toxicological reference values (TRV) was 
derived based on an oral reference dose. 

 

Toxicity reference values for bird and mammal VECs are provided in Section 21A.12 to 
Section 21A.21. Additional details are provided in Attachment 21A.1 and Attachment 21A.2. 
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21A.10 Risk Characterization 
The results of the exposure and toxicity assessments were quantitatively assessed to determine 
whether there is a potential for chemicals from the Project to pose a health risk. The quantitative 
estimate of the potential for adverse effects on ecological receptors (mammalian and avian) is 
defined as a hazard quotient (HQ). Hazard quotients are ratios that are derived by dividing total 
doses by TRVs. Because background concentration data were included to assess the overall 
exposure, a HQ of 1 was considered appropriate. 

21A.11 Screening Benchmarks 

21A.11.1 Phytotoxicity 
Table 21A-6 summarizes the results of screening maximum-predicted untilled soil 
concentrations against phytotoxicity screening benchmarks. 

Table 21A-6: Phytotoxicity Hazard Quotients 
Phytotoxicity Hazard Quotients 

COPC 
Base Case Project Application Case 

Aliphatic C5-C8 group 1.04E-07 7.35E-08 1.05E-07 
Aliphatic C9-C16 group 2.46E-06 1.32E-06 2.49E-06 
Aliphatic C17-C34 group – 1.16E-07 1.16E-07 
Aromatic C9-C16 group 4.18E-05 3.48E-05 4.24E-05 
Aromatic C17-C34 group 8.30E-08 1.17E-06 1.19E-06 
Benzo(a)pyrene 8.18E-03 2.07E-03 8.21E-03 

The maximum-predicted COPC concentrations in surface soils for the Base and Application 
cases and the Project alone were well below a hazard quotient of 1. Therefore, based on the 
baseline assumptions, no undue risk from exposure to surface soil is expected for terrestrial 
plants and terrestrial invertebrates during the lifetime of the Project. 

21A.11.2 Inhalation 
Table 21A-7 summarizes the results of screening maximum-predicted air concentrations against 
inhalation screening benchmarks. 

Table 21A-7: Inhalation Hazard Quotients 
Inhalation Hazard Quotients 

COPC Base Case Project Application Case 
Aliphatic C5-C8 group 2E-03 2E-03 2E-03 
Aliphatic C9-C16 group 3E-04 1E-04 3E-04 
Aromatic C9-C16 group 9E-04 8E-04 1E-03 
Benzo(a)pyrene 3E-04 7E-05 3E-04 
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The maximum-predicted COPC concentrations in air for the Base and Application cases and the 
Project alone were well below a hazard quotient of 1 (Table 21A-7). Therefore, based on the 
baseline assumptions, no undue risk from exposure to emissions is expected for ecological 
receptors during the lifetime of the Project.  

21A.12 American Black Duck 
Table 21A-8 summarizes the hazard quotients derived for the American black duck for the Base 
and Application Cases. 

Table 21A-8: Hazard Quotients for the American Black Duck for 
Ingestion Pathways 

Hazard Quotients 
COPC 

Base Case Application Case 
Aliphatic C5-C8 group 1E-09 1E-09 
Aliphatic C9-C16 group 2E-09 2E-09 
Aliphatic C17-C34 group – 7E-10 
Aromatic C9-C16 group 8E-08 8E-08 
Aromatic C17-C34 group 2E-10 2E-09 
Anthracene 1E-07 1E-07 
Benzo(a)anthracene 2E-06 2E-06 
Benzo(a)pyrene 3E-05 3E-05 
Benzo(b)fluoranthene 3E-06 3E-06 
Benzo(e)pyrene   
Benzo(g,h,i)perylene 8E-05 8E-05 
Benzo(k)fluoranthene 6E-05 6E-05 
Chrysene 2E-06 2E-06 
Dibenz(a,h)anthracene 4E-05 4E-05 
Fluoranthene 7E-07 7E-07 
Indeno(1,2,3-cd)pyrene 4E-05 4E-05 
Phenanthrene 5E-07 5E-07 
Pyrene 2E-06 2E-06 

 

The maximum-predicted COPC concentrations for the Base and Application cases were well 
below a hazard quotient of 1 (Table 21A-8 and Attachment 21A.1 and Attachment 21A.2). 
Therefore, no undue risk from exposure to soil via air emissions is expected for the American 
black duck during the lifetime of the Project. 
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21A.13 American Robin 
Table 21A-9 summarizes the hazard quotients derived for the American robin for the Base and 
Application cases. 

Table 21A-9: Hazard Quotients for the American Robin for Ingestion Pathways 
Hazard Quotients 

COPC Base Case Application Case 
Aliphatic C5-C8 group 2E-08 2E-08 
Aliphatic C9-C16 group 1E-07 1E-07 
Aliphatic C17-C34 group – 2E-08 
Aromatic C9-C16 group 2E-06 3E-06 
Aromatic C17-C34 group 8E-09 1E-07 
Anthracene 6E-06 6E-06 
Benzo(a)anthracene 5E-05 5E-05 
Benzo(a)pyrene 6E-04 6E-04 
Benzo(b)fluoranthene 1E-04 1E-04 
Benzo(e)pyrene   
Benzo(g,h,i)perylene 2E-03 2E-03 
Benzo(k)fluoranthene 3E-03 3E-03 
Chrysene 1E-04 1E-04 
Dibenz(a,h)anthracene 9E-04 9E-04 
Fluoranthene 3E-05 3E-05 
Indeno(1,2,3-cd)pyrene 8E-04 8E-04 
Phenanthrene 2E-05 2E-05 
Pyrene 3E-04 3E-04 

 

The maximum-predicted COPC concentrations for the Base and Application cases were well 
below a hazard quotient of 1 (Table 21A-9 and Attachment 21A.1 and Attachment 21A.2). 
Therefore, no undue risk from exposure to soil via air emissions is expected for the American 
robin during the lifetime of the Project. 
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21A.14 Herring Gull 
Table 21A-10 summarizes the ingestion pathway hazard quotients for the herring gull for the 
Base and Application cases. 

Table 21A-10: Hazard Quotients for the Herring Gull for Ingestion Pathways 
Hazard Quotients 

COPC 
Base Case Application Case 

Aliphatic C5-C8 group 2E-10 2E-10 
Aliphatic C9-C16 group 3E-09 3E-09 
Aliphatic C17-C34 group – 4E-09 
Aromatic C9-C16 group 4E-08 4E-08 
Aromatic C17-C34 group 2E-10 3E-09 
Anthracene 1E-07 1E-07 
Benzo(a)anthracene 1E-06 1E-06 
Benzo(a)pyrene 2E-05 2E-05 
Benzo(b)fluoranthene 3E-06 3E-06 
Benzo(e)pyrene   
Benzo(g,h,i)perylene 1E-04 1E-04 
Benzo(k)fluoranthene 9E-05 1E-04 
Chrysene 3E-06 3E-06 
Dibenz(a,h)anthracene 8E-05 8E-05 
Fluoranthene 5E-07 5E-07 
Indeno(1,2,3-cd)pyrene 1E-04 1E-04 
Phenanthrene 3E-07 3E-07 
Pyrene 9E-06 9E-06 

The maximum-predicted COPC concentrations for the Base and Application cases were well 
below a hazard quotient of 1 (Table 21A-10 and Attachment 21A.1 and Attachment 21A.2). 
Therefore, no undue risk from exposure to soil via air emissions is expected for the herring gull 
during the lifetime of the Project. 
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21A.15 Red-Tailed Hawk 
Table 21A-11 summarizes the hazard quotients derived for the red-tailed hawk for the Base and 
Application cases. 

Table 21A-11: Hazard Quotients for the Red-Tailed Hawk for Ingestion Pathways 
Hazard Quotients 

COPC 
Base Case Application Case 

Aliphatic C5-C8 group 2E-10 2E-10 
Aliphatic C9-C16 group 4E-09 4E-09 
Aliphatic C17-C34 group  2E-08 
Aromatic C9-C16 group 4E-08 4E-08 
Aromatic C17-C34 group 2E-10 3E-09 
Anthracene 7E-08 7E-08 
Benzo(a)anthracene 3E-06 3E-06 
Benzo(a)pyrene 7E-05 7E-05 
Benzo(b)fluoranthene 6E-06 6E-06 
Benzo(e)pyrene   
Benzo(g,h,i)perylene 5E-04 5E-04 
Benzo(k)fluoranthene 2E-04 2E-04 
Chrysene 3E-06 3E-06 
Dibenz(a,h)anthracene 3E-04 3E-04 
Fluoranthene 5E-07 5E-07 
Indeno(1,2,3-cd)pyrene 6E-04 6E-04 
Phenanthrene 4E-07 4E-07 
Pyrene 6E-06 6E-06 

 

The maximum-predicted COPC concentrations for the Base and Application cases were well 
below a hazard quotient of 1 (Table 21A-11 and Attachment 21A.1 and Attachment 21A.2). 
Therefore, no undue risk from exposure to soil via air emissions is expected for the red-tailed 
hawk during the lifetime of the Project. 



DRAFT Sturgeon Upgrader
Environmental Impact Assessment Appendix 21A: Screening Level ERA for Terrestrial Wildlife
 

 December 2006

  Page 21A-17
 

21A.16 Snowy Owl 
Table 21A-12 summarizes the ingestion pathway hazard quotients for the snowy owl for the 
Base and Application cases under baseline conditions or during the lifetime of the Project.  

Table 21A-12: Hazard Quotients for the Snowy Owl for Ingestion Pathways 
Hazard Quotients 

COPC 
Base Case Project Application Case 

Aliphatic C5-C8 group 1E-10 1E-10 2E-10 
Aliphatic C9-C16 group 2E-09 1E-09 3E-09 
Aliphatic C17-C34 group – 1E-08 1E-08 
Aromatic C9-C16 group 3E-08 2E-08 3E-08 
Aromatic C17-C34 group 2E-10 2E-09 2E-09 
Anthracene 5E-08 3E-09 5E-08 
Benzo(a)anthracene 2E-06 5E-07 2E-06 
Benzo(a)pyrene 5E-05 1E-05 5E-05 
Benzo(b)fluoranthene 4E-06 3E-06 5E-06 
Benzo(e)pyrene    
Benzo(g,h,i)perylene 3E-04 6E-05 3E-04 
Benzo(k)fluoranthene 1E-04 9E-05 1E-04 
Chrysene 2E-06 9E-07 2E-06 
Dibenz(a,h)anthracene 2E-04 3E-05 2E-04 
Fluoranthene 4E-07 3E-07 4E-07 
Indeno(1,2,3-cd)pyrene 4E-04 1E-04 4E-04 
Phenanthrene 3E-07 2E-07 3E-07 
Pyrene 4E-06 3E-06 4E-06 

 

The maximum-predicted COPC concentrations for the Base and Application cases were well 
below a hazard quotient of 1 (Table 21A-12 and Attachment 21A.1 and Attachment 21A.2). 
Therefore, no undue risk from exposure to soil via air emissions is expected for the snowy owl 
during the lifetime of the Project. 
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21A.17 Masked Shrew 
Table 21A-13 summarizes the ingestion pathway hazard quotients for the masked shrew for the 
Base and Application case. 

Table 21A-13: Hazard Quotients for the Masked Shrew for Ingestion Pathways 
Hazard Quotients 

COPC 
Base Case Application Case 

Aliphatic C5-C8 group 5E-09 5E-09 
Aliphatic C9-C16 group 6E-08 6E-08 
Aliphatic C17-C34 group – 6E-09 
Aromatic C9-C16 group 1E-06 1E-06 
Aromatic C17-C34 group 6E-09 9E-08 
Anthracene 3E-08 3E-08 
Benzo(a)anthracene 9E-06 9E-06 
Benzo(a)pyrene 1E-04 1E-04 
Benzo(b)fluoranthene 2E-06 2E-06 
Benzo(e)pyrene   
Benzo(g,h,i)perylene 3E-04 3E-04 
Benzo(k)fluoranthene 8E-05 8E-05 
Chrysene 3E-05 3E-05 
Dibenz(a,h)anthracene 2E-04 2E-04 
Fluoranthene 9E-07 9E-07 
Indeno(1,2,3-cd)pyrene 2E-05 2E-05 
Phenanthrene 4E-07 4E-07 
Pyrene 2E-05 2E-05 

 

The maximum-predicted COPC concentrations for the Base and Application cases and the 
Project were well below a hazard quotient of 1 (Table 21A-13 and Attachment 21A.1 and 
Attachment 21A.2). Therefore, no undue risk from exposure to soil via air emissions is expected 
for the masked shrew during the lifetime of the Project. 
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21A.18 Meadow Vole 
Table 21A-14 summarizes the ingestion pathway hazard quotients for the meadow vole for the 
Base and Application cases. 

Table 21A-14: Hazard Quotients for the Meadow Vole for Ingestion Pathways 
Hazard Quotients 

COPC 
Base Case Application Case 

Aliphatic C5-C8 group 3E-09 3E-09 
Aliphatic C9-C16 group 6E-09 6E-09 
Aliphatic C17-C34 group  1E-09 
Aromatic C9-C16 group 3E-07 3E-07 
Aromatic C17-C34 group 8E-10 1E-08 
Anthracene 4E-09 4E-09 
Benzo(a)anthracene 4E-06 4E-06 
Benzo(a)pyrene 5E-05 5E-05 
Benzo(b)fluoranthene 5E-07 5E-07 
Benzo(e)pyrene   
Benzo(g,h,i)perylene 1E-04 1E-04 
Benzo(k)fluoranthene 1E-05 1E-05 
Chrysene 3E-06 3E-06 
Dibenz(a,h)anthracene 7E-05 7E-05 
Fluoranthene 2E-07 2E-07 
Indeno(1,2,3-cd)pyrene 7E-06 7E-06 
Phenanthrene 7E-08 8E-08 
Pyrene 1E-06 1E-06 

The maximum-predicted COPC concentrations for the Base and Application cases and the 
Project were well below a hazard quotient of 1 (Table 21A-14 and Attachment 21A.1 and 
Attachment 21A.2). Therefore, no undue risk from exposure to soil via air emissions is expected 
for the meadow vole during the lifetime of the Project. 
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21A.19 Red Fox 
Table 21A-15 summarizes the ingestion pathway hazard quotients for the red fox for the Base 
and Application cases. 

Table 21A-15: Hazard Quotients for the Red Fox for Ingestion Pathways 
Hazard Quotients 

COPC 
Base Case Application Case 

Aliphatic C5-C8 group 5E-10 5E-10 
Aliphatic C9-C16 group 4E-09 4E-09 
Aliphatic C17-C34 group – 8E-09 
Aromatic C9-C16 group 9E-08 9E-08 
Aromatic C17-C34 group 4E-10 6E-09 
Anthracene 1E-09 1E-09 
Benzo(a)anthracene 2E-06 2E-06 
Benzo(a)pyrene 4E-05 4E-05 
Benzo(b)fluoranthene 4E-07 4E-07 
Benzo(e)pyrene   
Benzo(g,h,i)perylene 2E-04 2E-04 
Benzo(k)fluoranthene 1E-05 1E-05 
Chrysene 2E-06 2E-06 
Dibenz(a,h)anthracene 2E-04 2E-04 
Fluoranthene 6E-08 6E-08 
Indeno(1,2,3-cd)pyrene 3E-05 3E-05 
Phenanthrene 2E-08 2E-08 
Pyrene 8E-07 8E-07 

 

The maximum-predicted COPC concentrations for the Base and Application cases and the 
Project were well below a hazard quotient of 1 (Table 21A-15 and Attachment 21A.1 and 
Attachment 21A.2). Therefore, no undue risk from exposure to soil via air emissions is expected 
for the red fox during the lifetime the Project. 
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21A.20 Mink 
Table 21A-16 summarizes the ingestion pathway hazard quotients for the mink for the Base and 
Application cases and for the Project. 

Table 21A-16: Hazard Quotients for the Mink for Ingestion Pathways 
Hazard Quotients 

COPC 
Base Case Project Case Application Case

Aliphatic C5-C8 group 1E-10  1E-10 
Aliphatic C9-C16 group 2E-09  2E-09 
Aliphatic C17-C34 group   7E-09 
Aromatic C9-C16 group 3E-08  3E-08 
Aromatic C17-C34 group 2E-10  3E-09 
Anthracene 4E-10  4E-10 
Benzo(a)anthracene 1E-06  1E-06 
Benzo(a)pyrene 3E-05  3E-05 
Benzo(b)fluoranthene 3E-07  3E-07 
Benzo(e)pyrene    
Benzo(g,h,i)perylene 2E-04 4E-05 2E-04 
Benzo(k)fluoranthene 8E-06 5E-06 8E-06 
Chrysene 1E-06 5E-07 1E-06 
Dibenz(a,h)anthracene 1E-04 2E-05 1E-04 
Fluoranthene 2E-08 2E-08 2E-08 
Indeno(1,2,3-cd)pyrene 2E-05 7E-06 2E-05 
Phenanthrene 1E-08 7E-09 1E-08 
Pyrene 4E-07 3E-07 4E-07 

The maximum-predicted COPC concentrations for the Base and Application cases were well 
below a hazard quotient of 1 (Table 21A-16 and Attachment 21A.1 and Attachment 21A.2). 
Therefore, under baseline conditions, no undue risk from exposure to soil via air emissions is 
expected for the mink during the lifetime of the Project. 
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21A.21 Uncertainty Analysis 
Table 21A-17 lists the assumptions and limitations of the uncertainties adopted in the SLERA 
and the effects of the assumptions and limitations on the risk characterization.  

Table 21A-17: Assumptions and Uncertainties 

Assumption Justification 
Over/Under 

Estimate Risk? Opinion 
Physical, chemical and 
toxicological properties 
for Aliphatic C8-10 were 
adopted to represent 
Aliphatic C9-C16 group. 

Petroleum hydrocarbon 
groups were assumed 
to have representative 
physical, chemical and 
toxicological data. 

Overestimate Aliphatic C9-C16 group spans the CCME 
Canada Wide Standards Fractions 1 and 2 
and therefore, does not have specific 
chemical, physical and toxicological 
behaviour. Aliphatic C8-10 is more volatile 
and therefore it was considered a 
conservative approach. 

Aliphatic C17-C34 group 
has similar chemical, 
physical and toxic 
behaviour as Aliphatic 
C16-21. 

Petroleum hydrocarbon 
groups were assumed 
to have representative 
physical, chemical and 
toxicological data. 

Overestimate Aliphatic C17-C34 group spans the CCME 
Canada Wide Standards Fractions 1 and 2 
and therefore, does not have specific 
chemical, physical and toxicological 
behaviour. Aliphatic C16-21 is more volatile 
and therefore it was considered a 
conservative approach. 

Aromatic C9-C16 group 
has similar chemical, 
physical and toxic 
behaviour as Aromatic 
C8-10. 

Petroleum hydrocarbon 
groups were assumed 
to have representative 
physical, chemical and 
toxicological data. 

Overestimate Aromatic C9-C16 group spans the CCME 
Canada Wide Standards Fractions 1 and 2 
and therefore, does not have specific 
chemical, physical and toxicological 
behaviour. Aromatic C8-10 is more volatile 
and therefore it was considered a 
conservative approach. 

Aromatic C17-C34 
group has similar 
chemical, physical and 
toxic behaviour as 
Aromatic C16-21. 

Petroleum hydrocarbon 
groups were assumed 
to have representative 
physical, chemical and 
toxicological data. 

Overestimate Aromatic C17-C34 group spans the CCME 
Canada Wide Standards Fractions 1 and 2 
and therefore, does not have specific 
chemical, physical and toxicological 
behaviour. Aromatic C16-21 is more volatile 
and therefore it was considered a 
conservative approach. 

The maximum-predicted 
concentrations were 
selected as EPCs. 

EPC concentrations 
were selected as to not 
underestimate potential 
risks. 

Overestimate EPC concentrations were selected as a 
conservative approach.  

Background 
concentrations were 
included in the EPC 
concentration 
calculation.  

VECs were assumed to 
be exposed to 
background 
concentrations for the 
Base and Application 
cases. 

Neutral A SLERA is a starting point to estimate 
potential risks to ecological receptors. If an 
elevated risk is estimated through the 
SLERA, then a refined detailed ERA would 
re-evaluate the appropriate statistic to 
represent the EPC. However, if estimating 
risks using the maximum-predicted 
concentrations does not exceed the 
benchmark of 1, then no undue risk to that 
receptor can be assumed. 

Use of surrogate 
species as VECS to be 
protective of all species. 

This approach is 
consistent with 
standard practice. 

Overestimate 
In all cases, VECs were selected as the 
most sensitive species that would be 
protective of all others. 
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21A.22 Conclusions 
The SLERA quantitatively characterized risks for selected VECs, including the American black 
duck, American robin, herring gull, red-tailed hawk, snowy owl, masked shrew, meadow vole, 
red fox and mink. These VECs were selected to represent species that might be in the local and 
regional study areas.  

Two scenarios (Base and Application), which included the consideration of background 
concentration data, were considered in the evaluation of potential risks. The inclusion of 
background data made the hazard quotient of 1 applicable to all VECs.  

Based on the findings of the SLERA, no undue risks were posed by Aliphatic C5-C8 group, 
Aliphatic C9-C16 group, Aliphatic C17-C34 group, Aromatic C9-C16 group, Aromatic C17-C34 
group and Benzo(a)pyrene concentrations in air emissions and surface soil to terrestrial plants 
and terrestrial invertebrates. As well, no undue risks were posed by Aliphatic C5-C8 group, 
Aliphatic C9-C16 group, Aliphatic C17-C34 group, Aromatic C9-C16 group, Aromatic C17-C34 
group and Benzo(a)pyrene concentrations in air emissions and surface soil to ecological 
receptors via inhalation. 

Finally, no undue risks were found to be posed to American black duck, American robin, herring 
gull, red-tailed hawk, snowy owl, masked shrew, meadow vole, red fox and mink via the 
ingestion of Aliphatic C5-C8 group, Aliphatic C9-C16 group, Aliphatic C17-C34 group, Aromatic 
C9-C16 group, Aromatic C17-C34 group, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Benzo(e)pyrene, Benzo(g,h,i)perylene, Benzo(k)fluoranthene, Chrysene, 
Dibenz(a,h)anthracene, Fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, Pyrene EPC 
concentrations for both scenarios (Base and Application cases). Given that the risk estimates 
for the application case were lower than the allowable hazard quotient of 1, the Future Case 
was not considered quantitatively in this SLERA.  
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