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Joslyn North Mine Project
Section 9: Species at Risk — Wildlife

9 Species at Risk — Wildlife

Question 20

For each species listed federally under SARA or listed as “sensi@”, “at risk”, or “may
be at risk” in the General Status of Alberta Wild Species 2005 that ay occur in the RSA
(see Table L1-3 in Appendix L Wildlife Supporting Information 20101

a. provide population estimates in the LSA (for preindustrial condions and the
baseline case), using existing data;

b. quantify how the project is likely to affect the populations othese species at full
build out.

Response:
20.1 Background

The following response provides population estimates for specied feslerally under

the Species at Risk ACBARA) that might occur in the regional study area (RSA) (see the
2010 Al Project Update, Appendix L, Table L1-3). Estimates are provided for both the
local study area (LSA) and RSA for the following temporal scenarios coedidethe

2010 Al Project Update:

pre-industrial disturbance — to address predisturbance (1965)

Baseline Case (existing and approved projects at full buildout) — tosaduhegect
startup

Application Case (existing and approved projects plus Joslyn North MijecPiall
at full buildout) — to address 2037

Application Case (closure; represents final reclamation + 7 yeaosaddress 2044
(LSA only)

Planned Development Case (existing and approved project, plus Joslyn Nagth Min
project, plus disclosed projects, all at full buildout) (RSA only)

In the LSA, no known projects or activities other than the Joslyn North Rhoject are
expected to occur in the foreseeable future. Therefore, a Plannebbpaent Case was
not assessed for the LSA.

Request was made to Environment Canada for population information on spesies at r
to assist in the development of responses to Question 20 to Question 26. While som
guidance was provided from an Environment Canada representative on approaches fo
assessing habitat and population characteristics of these speciesiahp@utlation or
habitat occupancy data were provided (Gregoire 2010, pers. comm.). Therefore,
responses to Question 20 to Question 26 were based on baseline informatobadcolle
locally and on relevant information from available existing infororati
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Section 9: Species at Risk — Wildlife

20.1.1 Species Considered

Based on the requests of the Joint Review Panel in their June 21, 201¢hketter,
following response provides additional information on species listed uAdA &nd
which might occur in the RSA.

Species included in this response are:

yellow rail (Coturnicops noveboracensis)
short-eared owlAsio flammeus

common nighthawk@hordeiles minor
olive-sided flycatcher@ontopus coopeyi
Canada warbler (Wilsonia canadensis)
rusty blackbird Euphagus carolinygs
western toadRBufo boreas

As discussed in the June 24, 2010 submission to the Joint Review Panels TEPJ i
proposing to develop additional information on provincially listed speciegguést to
project approval. Final information requirements on species list&skeasitive,

“At Risk” or May Be At Risk” in theGeneral Status of Alberta Wildlife Species 2005
document or species listed only by COSEWIC (i.e., and not yet listed under SAIRA)
be determined in conjunction with Alberta Environment and Alberta Sustainable
Resource Development (ASRD) should the project be approved.

20.1.2 Species Not Considered

Qualitative rather than quantitative assessments have been prioviledollowing
subsections for peregrine falcon, woodland caribou, wood bison and northern leopard
frog. These species are considered either absent from the LSA or vequaenit visitors,
either because of a lack of suitable habitat or a lack of demonstsated the LSA.
Therefore, the project is not expected to interact with these spe@ey future
management initiatives.

20.1.2.1 Peregrine Falcon

There are two main populations of peregrine falcon in Alberta (AlbertyRee Falcon
Recovery Team 2005). The LSA is between these two populations:

south of the northern Alberta population, which occurs north of Lake Athahadca
west into Wood Buffalo National Park

north of the southern Alberta population, which consists of birds nesting south of
56°N, the approximate location of Fort McMurray (Alberta PeregriheoRa
Recovery Team 2005)

In Alberta, peregrine falcons are known to nest on steep, stable cutbanks afiveagor
and streams, on stone cliffs and, primarily in the south, on man-made ssucture
(Alberta Peregrine Falcon Recovery Team 2005) that provide secuoritypbtential nest
predators. There are steep colluvial slopes along the Ells River, éovield
observations indicate that suitable nest sites are limited to nstemixin the LSA
(Chytyk 2010, pers. comm.). Therefore, given the apparent low density of falcihres i
vicinity of the LSA, the lack of recent records (see the Integiypgdication, Volume 5,
CR14) and the limited availability of suitable nest sites, the fdrojas considered
unlikely to interact with peregrine falcon and this species is not ssihtdurther in this
response.

August 2010
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20.1.2.2 Woodland Caribou

The identification of critical habitat is a key component of the NatiBeabvery
Strategy for woodland caribou (i.e., boreal caribou). Critical habitabevidentified for
all local populations throughout the current distribution (extent of ceace) of
woodland caribou in Canada (Environment Canada 2008).

The LSA does not overlap with local populations of woodland caribou. Spewifite!
LSA is located approximately 10.3 km east of the boundary of the Wabasca—Dunkirk
caribou herd, the nearest local population (Alberta Caribou Committee 2@l @t s
closest point, the LSA is approximately 13.7 km west of the extent ofreocerof
woodland caribou (Environment Canada 2008) (see Figure 20-1).

There have been no reported observations of woodland caribou in the LSA in recent
times (see the Integrated Application, CR14), although caribou were oneatprethe
vicinity of the LSA according to available traditional ecological knalgk (TEK) from a
study completed for this project (FMA 2005).

While the LSA does contain some potential high-value habitat for caribote futu
recovery initiatives for caribou will be focused within the boundariekeftlesignated
herds in the region. Consequently, the project is not expected to intefathig/gpecies
or management initiatives, and the species is not addressed furthisrasponse.

20.1.2.3 Wood Bison

The north boundary of the LSA is 85.5 km south of Wood Buffalo National Park and

well east (> 200 km) of the Bison Management Zone centered on the Hay—Zama
population. There are occasional bison observations south of Wood Buffalo

National Park toward the LSA (Mitchell and Gates 2002). These bisomoapeotected

under thewildlife Actand those animals found south of the Peace River are considered to
be infected with brucellosis and tuberculosis (Mitchell and Gates 2002g [yast, bison
were known to occur throughout northern Alberta (Mitchell and Gates 2002), including

in the vicinity of the LSA, according to a TEK study completed for theeptoj

(FMA 2005). However, there are no recent records of bison in the LSAhsee t

Integrated Application, Volume 5, CR14).

Given the location of the LSA relative to known established populations of msou,
and that there are no recent observations in the LSA, it is considaednlikely that
the project will interact with bison and this species is not addidagier in this
response.

20.1.2.4 Northern Leopard Frog

The northern leopard frog was historically “widely distributed and lpediundant in the
Grassland, Foothills and Parkland natural regions of central and southerta Adioel in

the extreme northeastern region of Alberta” (ASRD 2005). The LSA for tjecpdoes

not overlap with the known historic or current distribution of the northepdrd frog
(COSEWIC 2009), and in more than 25 amphibian surveys in the oil sands region over
the last 15 years, there have been no recorded observations of this (Seecike

Integrated Application, Volume 5, CR14), nor historically in the RSA (se2dhe

Al Project Update, Appendix L3). Consequently, the project is not expectetversely
interact with this species or recovery initiatives, and the speciet addressed further

in this response.

Total E&P Joslyn Ltd. August 2010
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Figure 20-1 Caribou Herds in the Project Area
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20.2 Assessment Methods
20.2.1 Estimating Populations in the LSA and RSA

SARA-listed wildlife populations in the LSA and RSA are estimatestan best
available information. Sources of information have been used in tbaviiod) priority
sequence (depending on availability):

data from the RSA

data from the oil sands region

data from northern Alberta

data from boreal forest ecosystems
data from other forested ecosystems

arwdE

There are no provincial or federal datasets on regional SARZdigtidlife populations
considered herein for a pre-disturbance (1965) case and traditional knowledgetio
provide the type of quantitative information necessary for such cadmdaTherefore,
pre-disturbance population estimates were based on the current tapéliile land to
support wildlife in the absence of human-related disturbance. Existingbdistas were
“removed” from the LSA and RSA and replaced with anticipated natural vegeta
conditions in the absence of such disturbances, using adjacent vegdtataniaristics,
pre-disturbance airphotos (where available) and known ecologic@bnslaips.

Population estimates were developed in one of two ways, depending on the information
available:

Where density estimates were available, the population sizealcagated as density
multiplied by the area of available habitat in the LSA and RSA. Wherebmssi
density estimates were estimated for high-, moderate- and low-quditathhased
on the range of densities reported. These densities were then appliedrectdsa
and RSA, based on the availability of these habitat classes asideteimthe
response to Question 23.

Where density estimates were not available for a species, thah®RSA
populations were based on available information on its home range or teigéry s
This analysis assumed that territories do not vary in size between Begdsome
range sizes were then used to calculate density estimates (indhed olige-sided
flycatcher). To accommodate habitat differences across the lgedscaaller
territory sizes (and higher animal densities) were assigned to highey-taditat,
while larger territory sizes were assigned to lower-quality htghit

20.3 Results
20.3.1 Species Density Estimates
20.3.1.1 Yellow Rail

Approximately 90% of the North American breeding range for yellow rail Ganada
(Government of Canada 2009), of which an estimated 57% of the population breeds in
the boreal forest (BSI 2010a). Most breeding pairs are concentrated im €zestada,

with an estimated 1000 males (approximately 2000+ breeding pairs) in

James Bay, Quebec (Robert et al. 2004) and an additional 2000 pairs in the neafainde
Canada (Government of Canada 2009). In Alberta, there are an estimated 500 breeding
pairs (Alvo and Robert 1999), or 12.5% of the breeding population in Canada. Most of
the breeding population in Alberta occurs in the Parkland, Boreal Feoré$toothills

natural regions, but its status is undetermined (FAN 2007).

Total E&P Joslyn Ltd. August 2010
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There is no habitat-specific density information for yellow rail ibekta. Density

estimates were available elsewhere for three sites: Khaktarsh, Oregon

(0.05 males/ha; Stern et al. 1993), Michigan (0.01 males/ha; Bart et al, 4684)

James Bay, Quebec (0.05 to 0.08 males/ha; Robert et al. 2004). No yellow railsdrave be
recorded in the LSA (Golder 2010).

For the LSA/RSA population estimates, densities of 16, 12 and 4 individualséam
assigned to high-, moderate- and low-quality habitat, respectivelyptioreahe range of
densities presented in the literature. These estimates assumecetf@hale is
associated with each male. The high-value estimate of 16 individu&fsthm

James Bay represents high-quality wetland habitat at the northerofeatigeboreal
forest zone. The estimate of 2 individuals?knem Michigan includes both suitable and
unsuitable habitat and was thus increased to 4 individudlstkrapresent low-suitability
habitat only.

20.3.1.2 Short-eared Owl

Short-eared owl populations are difficult to ascertain owing to théesp@omadic and

cyclic nature, crepuscular behaviour and generally low abundancei(@/gagl. 2010).

In North America, the estimated population is 700,000 birds, of which 350,000 birds are
estimated to breed in Canada (Government of Canada 2009b). An estimated 14%
(98,000 birds) of the Northern American population breeds in the boreal forest

(BSI 2010b), but allocation of breeding birds among provinces and territories is
unknown. In general, short-eared owl populations are declining throughout much of their
range (Wiggins et al. 2010).

There is no habitat-specific density information for short-earedroderta, and there

is no density-information from any boreal forest region in Canada. In managstsfof

the north Peace region in British Columbia, Preston (2010) did not observe any
short-eared owls from 2508 point count stations sampled from 2005 to 2009, and detected
incidentally only one bird in a clearing for the same period (Preston 2008).rn ope

habitats (e.g., grasslands), density estimates in Manitoba ranged from 0.008 to

0.043 pairs/ha (Clark 1975) in apparent response to annual prey fluctuaticet oBas
internal review of more than 25 baseline studies in the oil sands ragiog back to

1997, only two incidental sightings of short-eared owl have been reported. Oneeof thos
occurred in the LSA (in a wooded fen) during baseline surveys for theproje

For the LSA/RSA population estimates, the average annual density of

2.7 individuals/krh from Manitoba was used to represent high-suitability habitat. That
value was then scaled to produce density estimates of 1.72 and 0.86 indiidutls
represent moderate- and low-suitability habitats, respectivelylikelyg that these
density estimates are an overestimate for the boreal foggsihre

20.3.1.3 Common Nighthawk

Population estimates of common nighthawk are based on North American Breeding B
Survey data that are considered “fair” in terms of establishing paguladices for this
species (PIF 2004). In the 1990s, the estimated North American population was
10,000,000 birds (PIF 2004). In Canada in the 1990s, the population was estimated at
1.07 million birds (PIF 2004), but after adjusting for current rates of dedtiee, t
estimated Canadian population in 2007 was 400,000 birds (Savignac 2007a).
Approximately 6% of the North American breeding population (223,000 birds adjosted
2007 estimate) is thought to breed in the boreal forest (BSI 2010c), suggeatimgthis
broad habitat type numbers are relatively low compared with other batstat types.

August 2010
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Throughout its range, and including all habitat types, density estinaaigs from 0.009
to 0.24 pairs/ha. Overall numbers are generally considered to be low in ¢laéfboest,
relative to other natural regions in their range (BSI 2010c). Reportetiiele s Canada
range from 0.03 males/ha in urban areas around Saskatoon, Saskatchewan to 0.11
males/ha in boreal forest dominated by a 25-year-old burn in the Cluff tekef
Saskatchewan (Savignac 2007a). Assuming each male represents a lpaeding
equates to a high-end density of 11 paird/km

Common nighthawks have been relatively common observations during LSA sunveys
2003, 8 incidental observations were recorded. In June 2010, 55 detections were recorded
during systematic surveys and one additional bird was incidentally observed.dBase

these sightings, density estimates for the LSA (based on 2010 survey) rgsrdts

calculated to be 10 individuals/km

Because common nighthawks require open areas for breeding (Poulin et al. ¥386), ar
of the boreal forest supporting large tracts of forest cover likgdpart fewer birds than
areas with more structural diversity, such as burn areas. Therbfofeluff Lake data

were used to represent the high end of the density scale in the bordakigis

(i.e., 22 individuals/kr). For the LSA/RSA population estimates, densities of 22, 10 and
6 individuals/kni were assigned to high-, moderate- and low-quality habitat,
respectively.

20.3.1.4 Olive-Sided Flycatcher

Population and density information is extremely limited for the olive-digedtcher,
particularly in northern boreal regions (COSEWIC 2007). The North Anrerica
population estimate in the 1990s was approximately 1.2 million birds (PIF 2004), but
after accounting for average annual declines, the population estima@sinvas
approximately 700,000 birds (COSEWIC 2007). Of these birds, an estimated
450,000 birds breed in Canada, with 57% of the North American population
(399,000 birds) breeding in the boreal forest. Assuming that population declimes hav
been similar across major geographic regions, the estimated populationAlizerta in
2005 would have been 17,500 birds (PIF 2004; COSEWIC 2007).

There is no habitat-specific density information for olive-sidedafigicer in Alberta and
there is very limited information on breeding densities from other regidre reported
density for Conservation Region 6 in Alberta, which includes all non-suitabi@aha
(i.e., including habitat ranked as Nil), is 1 individual’{BAMP 2009a). In the LSA,
only one detection was recorded in both 2003 and 2010.

Density estimates were derived from breeding territory sizesyghiatlly range from

10 to 45 ha in mixed coniferous habitats (see Altman and Sallabanks 2000). Assuming
that smaller territories relate to better habitats (i.e., all sacgsesources are contained

in a smaller area), the smallest territory size (10 ha) was asegdresent high-suitability
habitat, and the largest territory size (45 ha) was used to represesuitability habitat.
Therefore, for the LSA/RSA population estimates, densities of 20, 8 and

4 individuals/knd were assigned to high-, moderate- and low-quality habitat,
respectively. These estimates are likely inflated becaussutrees that territories are
adjacent to each other, which they rarely are for this specieagAland

Sallabanks 2000).

Total E&P Joslyn Ltd. August 2010
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20.3.1.5 Canada Warbler

The North American population estimate for Canada warbler in the 1990 4mandlion
birds, of which 85% (1.2 million) occurred in Canada (PIF 2004). Although thisagstim
is based on Breeding Bird Survey data with a rating of “fair,” extrapolstirom surveys
in Ontario that are considered more precise suggest the population mightidgie @s

2.7 million birds (Savignac 2008). An estimated 61% of the North American piopula
breeds in the boreal forest (BSI 2010d), with a notable trend in decredaiingre
abundance from east to west (Savignac 2008).

Typical densities of Canada warbler range from 0.02 to 0.4 pairs/ha (SagiQpd),
although there are some areas such as the southern Northwest Te(itésepairs/ha;
Machtans 2006) and the Maritime Lowlands in New Brunswick (1.24 pairs/ha;
Kennedy et al. 1999) with particularly high densities. The average ylesgdrted from
six sites in British Columbia, Alberta, Saskatchewan and Manitoba was Oréfhaai
(Kennedy et al .1999), and for Conservation Region 6 in Alberta, which includes
non-suitable habitat, the density is 0.02 pairs/ha (BAMP 2009b).

In the LSA, Canada warbler detections were recorded in both 2003 (8 detections) and
2010 (18 detections). In both cases, the highest concentrations of detectioredoccurr
along the steep slopes and riparian habitats associated with thévEH§uRt upstream
from its confluence with the Athabasca River. Overall densitieh&®LSA (based on
2010 survey results) were estimated to be 29 individuafs/km

For the LSA/RSA population estimates, densities of 60, 29 and 4 individuaiséae
assigned to high-, moderate- and low-quality habitat respectively.

20.3.1.6  Rusty Blackbird

There is considerable uncertainty in the population size of rusty bldékldanada,

with lower estimates at about 110,000 birds, and higher estimates atlibi nirds

(Savignac 2007b). An estimated 70 to 85% of the North American population breeds in
Canada, which is almost entirely exclusive to the boreal foresigf®ev2007b;

BSI 2010e). In the 1990s, the population estimate for Alberta, based on Breeding Bird
Survey data with a “fair” rating, was 20,000 birds (PIF 2004). On the basisawkeage
annual decline of 2% on the United States wintering grounds for the period 1994 to 2003,
the current population for Alberta could now be less than 16,500 birds.

There are no habitat-specific density estimates for rusty blackbitberta, and
elsewhere density estimates are limited because of too few swfegarian habitats in
the boreal forest region. For Conservation Region 6 in Alberta, which isclude
non-suitable habitat, the density estimate is a very low 0.0001 maleg&kt(B0O09c).

In Quebec, density estimates from riparian areas were highly varrablarged from
0.002 individuals/ha to 1 individual/ha (see Savignac 2007b), whereas in north
Saskatchewan density estimates from wetlands ranged from 0.02 to 0.31 inslialua
(Hobson et al. 2000). In the mid-1970s in the Northwest Territories, demaitigsd

from 0.15 individuals/ha to 1 individuals/ha (see Savignac 2007b). No rusty bteckbir
were reported in the LSA from baseline surveys in 2003 and 2010.

To account for a general increase in rusty blackbird abundance froto east, as well
as to accommodate for population declines since the 1970s, the densiatessfrom
northern Saskatchewan are likely the closest approximation entutensities in
northern Alberta. Therefore, for the LSA/RSA population estimates, aeEnsft30, 15
and 2 individuals/kfwere assigned to high-, moderate- and low-quality habitat,
respectively.

August 2010
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20.3.1.7 Western Toad

In Canada, western toad is restricted to Alberta, British Columbia and Yigtatory;

in northeastern Alberta, particularly in the oil sands region, thesséaid occurrence of

the species is very uncertain. There are no population estimates for Ganadgeneral
criterion that prevents the species from being listdgramngeredr Threatened

suggests there are more than 10,000 individuals occupying an area more than’5000 km
(Wind and Dupuis 2002).

Hammerson et al. (2004) estimated more 100,000 adults throughout the species’
North American range. Widespread declines have been reported from peveirates
and states, and although specific rates are poorly defined (abundance pEtimnei),
several historically occupied sites are now vacant (Wind and Dupuis 20G&dvimnd
Keinath 2004).

Densities of western toad vary greatly from year-to-year, sdassgason and also with
life stage. During the egg and tadpole stage a single pond might contain nmore tha
10,000 individuals (Wind and Dupuis 2002), whereas in the adult stage there could be as
few as 0.01 individuals/ha (Campbell et al. 1970). There are no habitatesdeosity
estimates for western toad in Alberta, and thus values are derivedlewhere. On the
basis of home range size, density estimates from two populations in Colargdd ra
from 1.9 to 50.5 adults/ha (Campbell et al. 1970), although more recent studiest sugg
lower densities for the same area (0.04 females/ha, Muths 2003; 0.06 females/
Jones 2000). On Vancouver Island, British Columbia typical densities are about

1 adult/ha (Davis 2002), and in southwestern British Columbia, densities range from
0.25 to 10 adults/ha. No western toads were recorded in the LSA during 2007
baseline surveys.

For the LSA/RSA population estimates, and taking into account that the stadig at
the northeastern extent of the species’ known range, a density value of 10 ingikidual
(0.1 individuals/ha) was used to represent high-suitability habitaismegion. That
value was then scaled to 7 and 3 individual$/ffanmoderate- and low-suitability
habitat, respectively.

20.3.2 Population Estimates
20.3.2.1 LSA

Table 20-1 provides LSA population estimates for the seven species-fodpstrial,
Baseline Case, Application Case and closure assessment scenarios.

The analysis concludes that populations of SARA-listed wildlife spetig®iLSA have
already declined an average of 35% relative to pre-industrial conditaorgir{g from an
increase of 64% for common nighthawk to a loss of 85% for short-eared owl¢ Thes
increases/declines are based solely on estimated changes in H&bRirelisted

species, including direct losses from industrial footprints and ictdiweses in adjacent
zones of influence from sensory disturbance. In the case of common nighthawk, human
activities (e.g., logging) have increased available habitat. Qvatr&laseline,

SARA-listed species populations in the LSA average 57% of their pretifadisvels
(ranging from 15% for short-eared owl to 164% for common nighthawk).

The project is predicted to cause an average additional reduction in popldeels in
the LSA of 52%, relative to the pre-industrial case, resulting in totdigied declines
from pre-industrial levels ranging from 75% for Canada warbler to 97% fot-eared
owl. Or alternatively, in the Application Case, predicted SARA-lispet®s populations

Total E&P Joslyn Ltd. August 2010
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in the LSA will average 13% of their pre-industrial levels (rangiogif3% for short-
eared owl to 25% for Canada warbler).

Compared with the Application Case, the closure landscape is predictedeasie
population levels for all species, although they will remain below pre-inalustvels for
all species with the exception of common nighthawk. In the closure landscape,
SARA-listed species populations in the LSA relative to pre-indusévals$ range from
12% for short-eared owl to 81% for western toad. A 351% increase is expediesl for
common nighthawk because it prefers bare ground for nesting.

The estimated declines/increases in the LSA are considered aosenaatively high for

a number of reasons. Habitat loss does not necessarily equate to anirsdrdosshe
population, as animals displaced from disturbances can successfullya¢tnadjacent
areas. This is particularly true for species at risk that nuglexperiencing declines
because of loss of migratory stopover habitat and overwintering halmithbecause such
species are seldom occupying the land at maximum carrying capacity. Inradtie
closure landscape represents a landscape only seven years posi\stosuite
revegetation communities have not reached a structural stage to lheediovaany of

the species. Habitat values are expected to improve as the habitesmato older
structural stages.

August 2010
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Table 20-1 Population Estimates for SARA-Listed Wil  dlife Species in the LSA
Density Estimate Pre-Industrial (1965) Baseline App lication (2037) Closure
Habitat Population Population Population Population
VEC Quality/Class Value Units / Calculation Habitat Available Estimate Habitat Available Estimate Habitat Available Estimate Habitat Available Estimate
(km?) (km?) (km?) (km?)
Yellow rail Low 4 Density 0 0 0 0 4 16
Moderate 12 (individuals/km?) 0 0 0 0 0 0
High 16 . 7 112 5 80 1 16 2 16
Calculation:
Total individuals/km? * habitat area ! 112 5 80 1 16 6 32
Short-eared Low 0.86 Density 27 23 3 3 1 1 2 2
owl Moderate 1.72 (individuals/km?) 4 1 2 0 0 1 2
High 2.70 . 1 0 0 0 0 0 0
Calculation:
Total individuals/km? * habitat area 32 33 4 5 1 1 3 4
Common Low 6 Density 29 174 25 150 5 30 7 42
nighthawk Moderate 10 (individuals/km?) 30 5 50 1 10 30 300
High 22 i 132 16 352 2 44 38 836
Calculation:
Total individuals/km? * habitat area 38 336 46 552 8 74 75 1178
Olive-sided Low Density 24 96 7 28 3 12 8 32
flycatcher Moderate 8 (individuals/km?®) 6 48 2 16 0 0 1 8
High 20 i 0 0 0 0 0 0
Calculation:
Total individuals/km? * habitat area 30 144 o a4 3 12 o 40
Canada Low 4 Density 20 80 15 60 7 28 15 60
warbler Moderate 29 (individuals/km?) 19 551 9 261 5 145 6 174
High 60 . 29 1740 11 660 420 420
Calculation:
Total individuals/km? * habitat area 68 2371 35 1311 19 593 28 1254
Rusty Low 2 Density 10 18 36 10 12
blackbird Moderate 15 (individuals/km?) 75 7 105 30 45
High 30 i 42 1260 10 300 90 29 870
Calculation:
Total individuals/km? * habitat area 52 1345 35 441 10 130 38 927
Western toad | Low Density 9 27 14 42 5 15 41 123
Moderate (individuals/km?) 50 350 63 28 27 189
High 10 i 18 180 20 1 10 6 60
Calculation:
Total individuals/km? * habitat area 77 457 25 125 10 45 4 3r2
NOTES:
This table covers only SARA-listed species. Similar information for other wildlife VECs was provided in the response to July 2010 Al Question 5.
Total E&P Joslyn Ltd. August 2010
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20.3.2.2 RSA

Table 20-2 provides RSA population estimates for the seven species-fiodysgial,
Baseline Case, Application Case and Planned Development Case astsssmarios.

The analysis concluded that populations of SARA-listed wildlife specit®iRSA have
already declined an average of 22% relative to pre-industrial conditaorgir{g from

1% for common nighthawk to 30% for Canada warbler and western toad). These declines
are based solely on estimated changes in habitat of SARA-listedsspecieding direct

losses from industrial footprints and indirect losses in adjacent zongtuehice from

sensory disturbance. Overall, at baseline, population levels in the R&#gaw8% of

their pre-industrial levels (ranging from 70% for Canada warbler to 989%ofomon
nighthawk).

The project is predicted to contribute to an average additional r@ducipopulation
levels in the RSA of 1%, relative to the pre-industrial case, neguit total predicted
declines from pre-industrial levels ranging from 5% for common nighthawk to 8% f
Canada warbler and western toad. Or alternatively, in the Application Cadietead
SARA-listed species populations in the RSA will average 77% of theingtestrial
levels (ranging from 69% for Canada warbler to 95% for common nighthawk).

The Planned Development Case is predicted to result in reductions inenpldjitilations
ranging from 14% (common nighthawk) to 39% (Canada warbler), relative to
pre-industrial conditions. In other words, in the Planned Development Case, SAEA-|
species populations in the RSA average 70% of their pre-industéds iganging from
61% for Canada warbler to 86% for common nighthawk).

The estimated declines in the RSA are considered to be conservhigrefpr a number

of reasons. Habitat loss does not necessarily equate to animal tosséisef population,

as animals displaced from disturbances can successfully relocdjaderda areas. This is
particularly true for species at risk that might be experiencingnégsdbecause of loss of
migratory stopover habitat and overwintering habitat, and because suigs spec

seldom occupying the land at maximum carrying capacity. In addition, estiofiates
habitat loss assume simultaneous full buildout of all known and planned develspment
for the RSA, without the potential benefits of reclamation. This greatlyestimates the
percentage of the RSA that would have active industrial development andtessoc
effects on wildlife.
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Table 20-2 Population Estimates for SARA-Listed Wil  dlife Species in the RSA

Density Estimate Pre-Industrial (1965) Baseline App lication (2037) Planned Development
Habitat Population Population Population Population
VEC Quality/Class Value Units / Calculation Habitat Available Estimate Habitat Available Estimate Habitat Available Estimate Habitat Available Estimate
(km?) (km?) (km?) (km?)
Yellow rail Low 4 Density 0 0 0 0 0 0 0 0
Moderate 12 (individuals/km?) 0 0 0 0 0 0 0 0
High 16 , 68 1088 54 864 50 800 46 736
Calculation:
Total individuals/km? * habitat area 68 1088 54 864 50 800 45 736
Short-eared | Low 0.86 Density 1019 876 760 654 759 653 716 616
owl Moderate 1.72 (individuals/km?) 180 310 139 239 138 239 129 222
High 2.70 , 46 124 29 78 29 78 28 76
Calculation:
Total individuals/km? * habitat area 1245 1310 928 971 926 970 873 914
Common Low 6 Density 1372 8232 1233 7398 1214 7284 1126 6756
nighthawk Moderate 10 (individuals/km?) 134 1340 163 1630 159 1590 143 1430
High 22 _ 224 4928 240 5280 225 4950 196 4312
Calculation:
Total individuals/km? * habitat area 1730 14500 1636 14308 1598 13824 1448 12498
Olive-sided Low 4 Density 924 3696 695 2780 692 2768 625 2500
flycatcher Moderate 8 (individuals/km?) 282 2256 221 1768 220 1760 199 1502
High 20 _ 3 60 2 40 2 40 2 40
Calculation:
Total individuals/km? * habitat area 1209 6012 918 4588 914 4568 826 4132
Canada Low 4 Density 867 3468 747 2988 738 2952 668 2672
warbler Moderate 29 (individuals/km?) 631 18299 501 14529 497 14413 450 13050
High 60 , 784 47040 511 30660 507 30420 443 26580
Calculation:
Total individuals/km? * habitat area 2282 68807 1759 48177 1742 47785 1561 42302
Rusty Low 2 Density 168 336 225 448 211 420 183 364
blackbird Moderate 15 (individuals/km?) 183 2745 249 3720 244 3645 216 3225
High 30 Caleulation: 1674 50220 1269 38070 1262 37860 1175 35250
Total individuals/km? * habitat area 2025 53301 1743 42238 1717 41925 1572 38839
Western toad | Low 3 Density 584 1752 602 1806 593 1779 533 1599
Moderate 7 (individuals/km?) 1698 11886 1121 7847 1117 7819 1017 7119
High 10 _ 707 7070 474 4740 472 4720 436 4360
Calculation:
Total individuals/km? * habitat area 2989 20708 2197 14393 2182 14318 1986 13078
NOTES:

This table covers only SARA-listed species. Similar information for other wildlife VECs was provided in the response to July 2010 Al Question 5.
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Question 21

For each species listed federally undeBARAor listed as “sensitive”, “at risk”, or
“may be at risk” in the General Status of Alberta Wild Species 2005hat may occur
in the RSA (see 2010 Al Project Update Table L1-3 in Appendix L):

a. provide the available habitat (relevant ecosite phases) in the LSA.dinde maps
of where this habitat occurs against any species at risk detectigns

b. quantify the expected area of occupancy for each ecosite phasedulsg each
species;

c. identify how much of this habitat will be affected by the mject for each species.

Response:
21.1 Background

Based on the requests of the Joint Review Panel in their June 21, 201¢hketter,
following response provides additional information on species listed thaiBpecies at
Risk Act{SARA) that might occur in the RSA. Species included in this response are:

yellow rail (Coturnicops noveboracensis)
short-eared owlAsio flammeus

common nighthawk@hordeiles minor
olive-sided flycatcher@ontopus coopeyi
Canada warbler (Wilsonia canadensis)
rusty blackbird Euphagus carolinygs
western toadBufo boreas

As discussed in the June 24, 2010 submission to the Joint Review Panels TEPJ i
proposing to develop additional information on provincially listed speciegguést to
project approval. Final information requirements on species list&seasitive,

“At Risk” or May Be At Risk” in theGeneral Status of Alberta Wildlife Species 2005
document or species listed only by COSEWIC (i.e., and not yet listed under SAIRA)

be determined in conjunction with Alberta Environment and ASRD should the project be
approved.

21.2 Assessment Methods
21.2.1 Estimating Habitat Availability in the LSA

Habitat availability in the LSA was determined for the following secgyellow rail,
short-eared owl, common nighthawk, olive-sided flycatcher, Canada warbtgr, rus
blackbird and western toad. Habitat availability for yellow rail dermined using an
habitat suitability index (HSI) model described in the 2010 Al Project Update
Appendix L. For the remaining species, habitat availability was detethising wildlife
habitat ratings described in more detail in the response to Question 23.

To maintain consistency with the 2006 Integrated Application and recenteapdat
available habitat for the SARA-listed species was summarizediditaheating class
(i.e., high, moderate, low). These habitat classes reflect a number of boapfgaiures
considered to be of importance to the species in question (e.g., strucueglisigduding
the vegetation structure associated with ecosite phases. Howevderitifged habitat
classes do not relate solely to individual ecosite phases or clusterslaf phases
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within ecosites. For a description of the wildlife habitat ranking methogosmsg the
response to Question 23.

21.3 Results

For a summary of available habitat in the LSA for each SARA-listediespand changes
in habitat availability because of the project, see the response $tidpu23. For maps of
the distribution of high-, moderate- and low-quality habitats for the seemies in
guestion in the LSA, see Figure 21-1 to Figure 21-7. Figure 21-2 (short-eared owl),
Figure 21-3 (common nighthawk), Figure 21-4 (olive-sided flycatcher) and Rdte
(Canada warbler) also identify the locations of observations o Seies recorded in
the LSA. No observations were recorded for the other SARA-listeziespe

Question 21(b) and Question 21(c) asked for the quantification of the expexdeaf ar
occupancy for each ecosite phase used by each SARA-listed specienBpmniearea

of occupancy is the area within the species’ extent of occurrence @édebiarea that
includes unsuitable habitat) that is occupied by the species, excluding ceagsaoty

(IUCN 2010). The area of occupancy is the smallest area at any stagjgeicies’ life

history (e.g., nesting, feeding, roosting) that is essential to the dw¥ivee species.
Estimates of the area of suitable habitat currently occupied Bceespincluding sites

known and inferred to be occupied by the species, can potentially be used as a proxy for
population size, assuming a positive relationship between area of occupancy and
population size.

Surveys to better understand the abundance, distribution and habitat pesferethe
SARA-listed species were designed to sample an appropriate rangetaf bahditions
in the LSA. The limited number of actual detections for many specieotallow for
characterization of specific nesting, feeding or roosting sites. Conshyjitsatnot
possible to provide detailed site-specific information on potentias arfeaccupancy.

A conservative approach to estimating potential areas of occupancy watskewler
based on results of the surveys and on habitat information from the lgetdabitat
suitability classes were developed and mapped for the LSA for eachsspeciavere
deemed to be potential areas of occupancy, even in the absence of direettiobsecof
the species. Therefore, while mapped habitats are considered to phevidi suite of
life history requirements for the species during their period of oocypshey
overestimate the actual amount of occupied areas.

These habitat areas are presented in updated tables for the LSAdspitiese to
Question 23. Additional areas of the LSA support biophysical conditions catsider
unsuitable for the species in question, and are not considered to be aEas il
occupancy.

21.4 References
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Figure 21-1 Yellow Rail Habitat Availability in the LSA — Baseline Case
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Figure 21-2 Short-Eared Owl Observations and Habita  t Availability in the LSA — Baseline Case
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Figure 21-3 Common Nighthawk Observations and Habit  at Availability in the LSA — Baseline Case
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Figure 21-4 Olive-Sided Flycatcher Observations and Habitat Availability in the LSA — Baseline Case
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Figure 21-5 Canada Warbler Observations and Habitat  Availability in the LSA — Baseline Case
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Figure 21-6 Rusty Blackbird Observations and Habita  t Availability in the LSA — Baseline Case
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Figure 21-7 Western Toad Habitat Availability inth e LSA — Baseline Case
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Question 22

For each species listed federally undésARAor listed as “sensitive”, “at risk”, or “may be
at risk” in the General Status of Alberta Wild Species 2005 that may oce in the RSA (see
2010 Al Project Update, Table L1-3 in Appendix L), indicate if reclanation will result in
the same type of ecosite phases affected by the project and #ppropriate time it will take
to reclaim these ecosite phases

Response:
22.1 Background

Based on the requests of the Joint Review Panel in their June 21, 201 thietteltowing
response provides additional information on species listed und8p#uges at Risk ACBARA)
that might occur in the RSA. Species included in this response are:

yellow rail (Coturnicops noveboracensis)
short-eared owlAsio flammeus

common nighthawk@hordeiles minor
olive-sided flycatcher@ontopus coopeyi
Canada warbler (Wilsonia canadensis)
rusty blackbird Euphagus carolings
western toadBufo boreas

As discussed in the June 24, 2010 submission to the Joint Review Panek pERbSINg to
develop additional information on provincially listed species subsequprnjact approval.
Final information requirements on species listed as “SensitiveRigK’ or May Be At Risk” in
the General Status of Alberta Wildlife Species 2806ument or species listed only by
COSEWIC (i.e., and not yet listed under SARA) will be determined in comjumnaith
Alberta Environment and ASRD should the project be approved.

22.2 Closure, Conservation and Reclamation Plan

TEPJ acknowledges that post-closure biophysical conditions, includingsttibudion and extent
of ecosite phases will differ from current conditions. Through the inttafuof
mesotopography (swales and ridges) on the closure landscape to supporaisiestirainage, the
closure landscape will result in increased topographic and site cotyp@aupled with soil
reconstruction practices and direct soil/LFH transplants, this corpieii, in turn, promote the
establishment of a diversity of habitat types and successional foenwigdlife. Data from
Cumulative Environmental Management Association (CEMA) monitoring pidisate that,
irrespective of treatment, older reclaimed sites (21 to 25 ya@shore similar to natural ecosite
phases and less similar to younger reclaimed sites, suggesting ttetprieance conditions can
be established on reclaimed sites with sufficient time (see spense to July 2010

Al Question 12). Research has also shown that the use of LFH/uplandsswifgants for
reclamation can accelerate the establishment of more naturaluroipstructure.
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22.3 Species at Risk

22.3.1 Yellow Rail

Preferred breeding habitat for yellow rail is described asfarsh habitat with dense, fairly low
herbaceous vegetation with little or no standing water (generally O to 12 leeng\the substrate
remains saturated throughout the sumih{@OSEWIC 2001), including the upper levels of
estuarine and salt marshes. Actual nest sites are typicallyaisgdowsith marshes dominated by
sedges, true grasses and rushes. Bogs generally lack the open wet aiehgysmuinoid
growth favoured by yellow rail. Presence of woody vegetation (both shrubsasllis a
deterrent to yellow rail, therefore only wetland types largelyitack woody component are
considered suitable.

TEPJ considers that closure planning proposed for the project willisstebcalized conditions
conducive to the development of habitat that might potentially be used by yailolower,
wetter topographic positions are designed to support wetland communitiedingsedge or
graminoid-dominated marshes preferred by yellow rail. Based on the eati@erclosure and
reclamation plan, such habitats will largely be established at Heedbanajor elevated closure
land units (e.g., sand beach areas) and along portions of the perimetepibfake (see the 2010
Al Project Update, Section 11.3.7). As reclamation in these areas witl lateun the life of the
project, functioning marsh habitat will likely not be available for 7 tod&ry after closure.

22.3.2 Western Toad

Western toads require breeding habitat in reasonably close proximitsntoes foraging and
winter thermal shelter for the non-breeding portion of the year. Toads'bréed variety of
natural and artificial aquatic habitats with or without tree or shrub canopy cover, ecso®dy
debris or emergent vegetatiolflCOSEWIC 2002), including ponds, stream edges, margins of
lakes, ditches and road ruts.

Outside the breeding season, adult toads move to summer range that canuplelnd and
breeding and/or non-breeding wetland habitats (Jones 1999). Adult westrmilbaisperse
into both forested areas and wet shrublands (Poll et al. 1984). Dwestern toads appear to
favour habitats with dense shrub cover, where they are protected fromatesiend predation
(Bartelt and Peterson 1994; Davis 2000). Toads are often found in clearcutsghnthwour
these habitats over closed canopy forests (Ward and Chapman 1995; Gyug 1996).

The closure landscape will provide conditions conducive to the establishmeat dfabitat. The
lower, wetter drainage channels and marsh areas will provide suni@g@ding habitat. The
adjacent upland sites, many of which will develop on sandy soils, will prpeigatial summer
foraging and overwintering sites for the species after vegetatiaplisbiment. Since toads are
not dependent on mature or old-growth forest as summer cover, usable year-rouddalpizh
could also be available for this species 7 to 10 years after closure.

22.3.3 Rusty Blackbird

In forested areas, the breeding habitat of this species is riparianrestdriteriors are rarely
used. In general, this species nests in conifer forest wetlands, ngchatys (with or without
ponds), fens, muskegs, swamps and wet shrubby meadows (Avery 1995, Internet $8&/ICOS
2006). It also uses shrubby riparian areas along the margins of lakes, beaveriyensdsnd
creeks in coniferous and mixedwood forests (Semenchuk 1992; Avery 1995, Internet sit
Campbell et al. 2001; COSEWIC 2006; FAN 2007).

Most nest sites are associated with water and coniferous forestpl€ll et al. 2001), although
wet, open areas in mixedwood forests are also used (Semenchuk 1992; Avery 1995 sitdéerne
FAN 2007). This species also uses disturbed areas near water, such asdulearauts where
there is dense coniferous growth. Overall, rusty blackbird uses ripagias @most exclusively,
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whereas upland forest interior habitats are rarely used (LaRue et glCOSEWIC 2006).
Nests are generally built over or near water in a tree or shruby(A986, Internet site).

As with yellow rail, the lower, wetter topographic positions on the cldsmescape are designed
to support wetland communities, including riparian shrub communities, anel sedgaminoid-
dominated marshes with open water areas, and these sites will proviaéapbteeding habitat
for blackbirds. Both coniferous and mixedwood-dominated ecosite phaseararegfor lower
slopes adjacent to these potential breeding areas (see the 2010 &t Ppojate, Figure 11.3-6).
However, as these birds appear to prefer breeding sites in close pydgingikatively dense
coniferous or mixedwood forest, high-quality breeding habitat will likelybeoavailable for this
species until 30 to 40 years after closure.

22.3.4 Short-Eared Owl

These owls breed in a variety of open (non-forested) habitats in dense groendrnmwding
grasslands and shrub areas with low willows. Their breeding sitessaranfluenced by
“...proximity to a reliable source or small mammal gréQOSEWIC 2008). Short-eared owl
typically nests on the ground in open treeless areas, such as grasslaetsndandry marshes,
farmlands, low-arctic tundra, brushy fields and forest clearings€Fed al. 1999). Most nests in
British Columbia are near agricultural areas in shrubby grass fidldgrasses 25 to 90 cm tall
(Campbell et al. 1990b). Clark (1975) reported that among 65 nest sites in Sawkatc55%
were in grassland, 24% in stubble fields, 14% in hayland and 6% in low sltdulsldviontana,
85% of short-eared owl nests were surrounded by grass, 8% by forbs and 7% /bgrigsass
(Wiggins et al. 2006, Internet site). Most of the vegetation (90%) around th&tsenas less than
50 cm tall. The nest site of the short-eared owl tends to be on relatiyegyound that might be
slightly elevated (Clark 1975; Clayton 2000; COSEWIC 2008).

The closure landscape does not include plans for extensive grassland coesyramit the more
open, marsh and riparian development predicted for lower topographic posititins landscape
will likely be too wet to support breeding activity. However, early in évegetation stages of
reclamation, upland areas of the closure landscape could offer potdbéelteanporary,
breeding habitat for this species. Reclamation experience in thadd bas shown that small
mammals readily occupy young reclaimed sites with dense herbaceousacolvpredatory
raptors are also common users of these sites. Considering that reclamatidio$ pbthe
project could occur as early as 2014 and 2017 (see the 2010 Al Project Upbietd, 1T2:1),
usable breeding habitat could be available as early as 2020 if some otthaiseed areas are
large enough, close enough to adjacent natural vegetation outside thefpobpnit and far
enough removed from ongoing operational disturbances.

22.35 Common Nighthawk

The common nighthawk uses a variety of habitats for nesting throughourges Rreferred
habitats are open and semi-open areas with little ground cover, and include ofgEouw®ni
forest, shortgrass prairies, recently logged or burned-over areascfeegsigs, rocky outcrops,
rock barrens, peat bogs, marshes, meadows, dry shrublands, pastures, sand dureandeache
areas around cities and towns (COSEWIC 2007a; Semenchuk 1992; Campbell et #ARD06
2007; Poulin et al. 1996). Thinned forests can also provide habitat for common nighthawk
(Hagar et al. 2004). Natural non-vegetated sites might be preferred overgebated sites
disturbed by human activities.

The closure landscape does not include plans for extensive non-vegetatedraferred by
common nighthawks as nesting habitat. However, the more open, marsh and riparian
development predicted for lower topographic positions on the landscape couliestiag
habitat, particularly after forested ecosites become establishadjacent lower slope positions.
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As with the short-eared owl, early in the revegetation stages ofmatita, the lower herbaceous
cover provided by upland areas of the closure landscape could offer pptdbédltemporary,
breeding habitat for this species. Considering that reclamation odedf the project could
occur as early as 2014 and 2017 (see the 2010 Al Project Update, Table 11.3-4 Jnesalihg
habitat could be available as early as 2020 if some of these reclaimmsedegdarge enough,
close enough to adjacent natural vegetation outside the project ibatpdi far enough removed
from ongoing mining disturbances.

22.3.6 Olive-side Flycatcher

In the boreal forest, olive-sided flycatcher occupies open bogs, muskeg anplsssiamnated
by spruce and tamarack (Altman and Sallabanks 2000). They have been @igntfireumber of
western boreal forest habitats, including young jack pine (burnt), mataiedpeuce, lowland
black spruce with boggy openings, balsam fir and white birch, trembling asglepine (5 to 9
years old) and jack pine—trembling aspen (20 years old) stands (KirkL&©8). In Alberta,
Semenchuk (1992) characterized their habitat as semi-open coniferous atvooikdorests,
often near water, as well as bogs and muskegs, open areas with snags (e.g., buthibeaks) c
and lakes with standing dead trees. Clearcuts and other young (0 to 10 yefaresis are used
if they contain snags or older residual live trees (Altman and SallaB@6ks COSEWIC
2007b). Similarly, recent (0 to 30 years old) burns are considered important, hikdeita
because of the creation of forest openings and edge habitat, as wellatsilay of snags and
older live trees (Altman and Sallabanks 2000; COSEWIC 2007b; Kotliar 20071 Baghe
above, an important characteristic of olive-sided flycatcher habitaeijuxtaposition of mature
or old trees and forest openings (Kotliar 2007). They commonly use coniferaiagreesting
sites and dead snags as roosting sites.

The closure landscape will support open wetland communities, including mighriab
communities and sedge- or graminoid-dominated marshes, adjacent toorsniied
mixedwood-dominated ecosite phases planned for lower slope positions (see thé R64j6cA
Update, Figure 11.3-6). These birds will nest in and occupy very young forbstg, dead snags
or older residual tree stands can be readily accessed. Thereforguaiif breeding habitat
could be available along the perimeter of the project footprint midiarayigh the active life of
the project, where reclaimed young forests are large enough in areandogh & adjacent
natural mature forest stands outside the project footprint and far ereuaghed from ongoing
operational disturbances.

22.3.7 Canada Warbler

In Alberta, Canada warbler habitat includes thick stands of willow aled along streams, as

well as mesic deciduous and mixedwood forests taller than 10 m and ehaealcby tall, rich
deciduous undergrowth (Semenchuk 1992). The species might be more abundant in older mixed
forests near water (FAN 2007) and can also be abundant along forest—cleégesu{Song 1998).

Schieck and Nietfeld (1995) reported highest densities in 120-year-old and olde
aspen-dominated mixedwood forest, low-density 50 to 65-year-old mixedwood forests and no
detections in 20 to 30-year-old mixedwood forest. They also reported that vedrbfetance was
significantly and positively associated with the density of birch tledbe LSA, preferred

habitats were associated with mature mixedwood forests and ripariamsseamted with the
steeply sloped valley of the Ells River.

The increased topographic complexity and slopes of the closure landsttapsult in the
development of shrubland phases along drainage courses in close proximityemasrand
mixedwood-dominated ecosite phases planned for lower slope positions (see thé R64j6cA
Update, Figure 11.3-6), not unlike conditions present along the lower valley portites of
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Ells River. However, as the Canada warbler prefers nesting areatune neeolder forest stands,
usable breeding habitat will likely not be available on the closure lapddor 50 to 60 years
after closure.
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Question 23

For each species listed federally under SARA or listed as “sensi@”, “at risk”, or “may be
at risk” in the General Status of Alberta Wild Species 2005 that may occ in the RSA (see
Table L1-3 in Appendix L Wildlife Supporting Information 2010), that did not have the
Habitat Suitability Index (HSI) model applied:

a. provide an update to Table L1-4;

b. if the project is likely to affect habitat in the LSA whid is suitable for these species,
provide an update to Table L1-5 to show the potential habitat in the RS

Response:
23.1 Background

Based on the requests of the Joint Review Panel in their June 21, 201 thkefidiowing
response provides additional information on species listed und8péduges At Risk ACBARA)
that might occur in the RSA. Species included in this response are:

yellow rail (Coturnicops noveboracensis
short-eared owlAsio flammeus

common nighthawk@hordeiles minor
olive-sided flycatcher@ontopus coopeyi
Canada warbleMilsonia canadens)s
rusty blackbird Euphagus carolings
western toadBufo boreas

The effects of cumulative land use development on habitat availabilitlyd@pecies in question
were evaluated for a number of different “slices in time” and &s®acland use scenarios for
both the LSA and RSA. Information in the 2010 Al Project Update, Table L1-4 (for thedr
Table L1-5 (for the RSA) has been updated and expanded to include informattom $ewen
species in this response (see Section 23.3).

As discussed in the June 24, 2010 submission to the Joint Review Panelk pERdSsINg to
develop additional information on provincially listed species subsequprnjact approval.
Final information requirements on species listed as “SensitiveRigK’ or May Be At Risk” in
the General Status of Alberta Wildlife Species 2806ument or species listed only by
COSEWIC (i.e., and not yet listed under SARA) will be determined in comjumnaith
Alberta Environment and ASRD should the project be approved.

23.1.1 Assessment Scenarios

The estimates provided for both LSA and RSA consider the following temperarsos
considered in the 2010 Al Project Update and include:

pre-industrial disturbance - to address pre-disturbance (1965)
Baseline Case (existing and approved projects at full buildout) — tessdpiroject startup

Application Case (existing and approved projects plus Joslyn North MifecRiall at full
buildout) — to address 2037

Application Case (closure: represents final reclamation plus©sears) — to address 2044
(LSA only)

Planned Development Case (existing and approved project, plus Joslyn Nagthrivjact,
plus disclosed projects, all at full buildout) (RSA only)
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In the LSA, no known projects or activities other than the Joslyn North Rlioject are expected
to occur in the foreseeable future. Therefore, a Planned DevelopmerntaSass been assessed
for the LSA.

23.2 Assessment Methods
23.2.1 Estimating Habitat Availability in the LSAa nd RSA

Habitat availability was determined for the following species: yelialy short-eared owl,
common nighthawk, olive-sided flycatcher, Canada warbler, rusty blackbindestdrn toad,
using habitat modelling and mapping techniques.

To maintain consistency with the 2006 Integrated Application and recentapdaailable
habitat for the SARA-listed species was summarized by habitat ratisg @le., high,
moderate, low).

23.2.2 Wildlife Habitat Ratings

Wildlife models are used to estimate the amount and quality of thelalediabitat. For the birds
assessed as part of this response, models were developed for dieglseason only, as all the
species are migratory and winter well south of the project area. Btgrwdoad, a year-round
habitat model was developed (i.e., breeding, summer foraging and potentiahteeng).

Each wildlife model is supported by a 1:30,000 vegetation map prepared for teeRSAy
which provides information on ecosite phases, structural stageso{d.fprest) and other site
modifiers (e.g., canopy cover). The ecological land classification (Eiapping methods and
mapped ecosite phases were described in the Integrated Application, CRERCIfgstem for
northern Alberta (Beckingham and Archibald 1996) was used as the bakis ¥egetation map
with some modifications (e.g., use of structural stage categorieadoregosite phase).

Based on the known or apparent habitat requirements of each species, tisepneutiet the
ability of the land surface to provide the necessary life requisité® c&fpecies. Habitats were
categorized into high-, moderate- and low-quality sites, based on the mquiél Gvhere
possible, model performance was evaluated and validated using actuabgelvations.

23.2.3 Zones of Influence

As discussed in the 2010 Al Project Update, Appendix L, Section L2.1.1, reduced habitat
effectiveness is addressed in the habitat modelling by reducing the hahitatwithin the zone
of influence of a particular activity on a specific species. Incorjpgraéduced habitat
effectiveness in the modelling process used in this response is véay.slime size and shape of
the zone of influence depends on the sensitivity of the species in question emertsiey and
duration of the activity. Consequently, zones of influence can be highly leagimong species
and areas. To reflect reduced habitat effectiveness because of sestsmbadce within a zone
of influence, a disturbance coefficient (i.e., reduction factor) wasealta the wildlife habitat
rating values within the zone to reduce the overall suitability of diamiues.

Zones of influence (i.e., setbacks) used for short-eared owl, rusty blacktdiveeatern toad
were derived from Environment Canada (2009), whereas zones of influenceéolaGearbler,
common nighthawk and olive-sided flycatcher were provided by Paul Gregoire,
Environment Canada (Gregoire 2010, pers. comm.).
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23.2.4 Yellow Rail

Yellow rail nests exclusively in wetland habitat, favouring areas shallow water and dense
sedges, and few shrubs or trees (COSEWIC 2001). In northern Alberta, thesereade most
typically met by open fens or marshes, or to a lesser extent by the opeof paesl but
patterned fens. Bogs generally lack the open wet areas and rich gragnowil favoured by
yellow rail. Presence of woody vegetation (both shrubs and trees) isreedeto yellow rail,
therefore only wetland types largely lacking a woody component are suitabl

Key biophysical parameters used in the model included:

wetland type
wetland size

No zones of influence were used in the yellow rail HSI model described in the
2010 Al Project Update, Appendix L.

23.2.5 Short-Eared Owl

Short-eared owl typically nests on the ground in open treeless ardaassyrasslands,
rangelands, dry marshes, farmlands, low-arctic tundra, brushy fieldsrastidiearings
(Fraser et al. 1999, COSEWIC 2008b). Most nests in British Columbia aregnieattaral areas
in shrubby grass fields with grasses 25 to 90 cm tall (Campbell et al. 19¢0H)(1975)
reported that among 65 nest sites in Saskatchewan, 55% were in grasslamdsteddfide fields,
14% in hayland and 6% in low shrubland. In Montana, 85% of short-eared owl eests w
surrounded by grass, 8% by forbs and 7% by grass/forbs (Wiggins et al. 2006, bitejynktost
of the vegetation (90%) around these nests was less than 50 cm tall. fl$itereshe
short-eared owl tends to be on relatively dry ground that might be slightbtetie(Clark 1975;
Clayton 2000).

Response to developed areas by short-eared owl is generally negativdealiites being
attributed primarily to the loss or conversion of suitable breeding hébitadustrial and housing
developments, or intensive agriculture. Short-eared owls generalbr piesting in large
grassland areas (Herkert et al. 1999), and rarely occur in habitatplashehan 100 ha
(Dechant et al. 1998; Wiggins 2004, Internet site), although they are noted) megiatches as
small as 28 ha (Herkert et al. 1999). Herkert et al. (1999) indicatehibiteared owls might
respond more to the total amount of grassland in a landscape than thersitrégchial grassland
patches, and thus could use small blocks of habitat if they occur near nemsivexgrassland
areas.

Key biophysical parameters used in the model included:

structural stage
shrub and forb cover (by ecosite phase)
minimum patch size

Zones of influence for short-eared owl were based on setback distancesghbyvide
Environment Canada (2009).
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23.2.6 Common Nighthawk

Common nighthawks use a variety of habitats for nesting throughout its raefpzré?t habitats

are open and semi-open areas with little ground cover, and include open cerfideesty short

grass prairies, recently logged or burned-over areas, forest cleadickys outcrops, rock

barrens, peat bogs, marshes, meadows, dry shrublands, pastures, sand dunes, themehes an
around cities and towns (COSEWIC 2007a; Semenchuk 1992; Campbell et al. 2006; FAN 2007,
Poulin et al. 1996). Thinned forests might also provide habitat for nighth&iaks et al. 2004).
Natural non-vegetated sites might be preferred over non-vegetaedisturbed by human

activities.

Key biophysical parameters used in the model included:

structural stage
canopy cover (as a surrogate for ground cover/bareground)
disturbance type (i.e., certain disturbance footprints might be used fimghest

Zones of influence for common nighthawk were based on a recommended 100-m sethack fr
high-level activities (Gregoire 2010, pers.comm.). Setbacks from gihes bf activities were
based on professional judgement and literature searches.

23.2.7 Olive-Sided Flycatcher

Across their range, olive-sided flycatchers typically occur in camifeand mixed-coniferous
forest (Altman and Sallabanks 2000; COSEWIC 2007b; Kotliar 2007). They are found in
boreal forest, montane and subalpine areas. Primary nesting habitatsrali@dsuccessional
open and semi-open coniferous forests (0 to 40% canopy cover), as well asdgesshear
natural openings such as ponds, lakes, rivers and meadows, and near anthropagegs ope
such as clearcuts (Altman and Sallabanks 2000; COSEWIC 2007b; Kotliar 20p3)nGa
old-growth coniferous forests provide suitable habitat, whereas claseg@ycconiferous forests,
including young (pole-sapling) and mature forests that lack gaps or edgesd, @s eelwood
forests, are considered poor habitats (COSEWIC 2007b; Kotliar 2007). Clemndut¢her young
(0 to 10 years old) forests are used if they contain snags or residueddisgAltman and
Sallabanks 2000; COSEWIC 2007b). Similarly, recent (0 to 30 years old) buctnaidered
important habitat, likely because of the creation of forest openingsdgechabitat, as well as
availability of snags and live trees (Altman and Sallabanks 2000; GOSE007b;

Kotliar 2007). Based on the above, an important characteristic of olive-sydattfier habitat is
the juxtaposition of mature or old trees and forest openings (Kotliar 2007). Egwaétthhough
they can be abundant in clearcuts, birds nesting in these habitats caeneepleigher nestling
mortality and lower nest success than those in natural forest opemioggtt increased
predation, suggesting these habitats are ecological traps (Robertson and Hitto 200

In the boreal forest, olive-sided flycatchers occupy open bogs, muskeg and swarimzgetbhy
spruce and tamarack (Altman and Sallabanks 2000). They have been identifiesribex of
western boreal forest habitats, including young jack pine (burnt), mataiedpeuce, lowland
black spruce with boggy openings, balsam fir and white birch, trembling asgepifa (5 to

9 years old), and jack pine—trembling aspen (20 years old) stands {KIrki896). In Alberta,
Semenchuk (1992) characterized their habitat as semi-open coniferous atvfooikdorests,
often near water, as well as bogs and muskegs, open areas with snags (e.g., buthkeks) c
and lakes with standing dead trees.
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Key biophysical parameters used in the model included:

canopy cover and composition (i.e., coniferous vs. deciduous)
edge vs. interior habitat
structural stage

Zones of influence for olive-sided flycatcher were based on a recommendedsEiBack from
high-level activities (Gregoire 2010, pers.comm.). Setbacks from gihes bf activities were
based on professional judgement and literature searches.

23.2.8 Canada Warbler

Canada warblers are known to breed in a variety of forest types (i.e., degidooierous and
mixedwood forests) that have a well-developed shrub layer and structurafijezdiorest floor
(COSEWIC 2007a). In Alberta, Canada warbler habitat includes thick standléoaf and alder
along streams, as well as mesic deciduous and mixedwood forests tall&0 tmeand
characterized by tall, rich deciduous undergrowth (Semenchuk 1992). The spgbielse more
abundant in older mixed forests near water (FAN 2007), and can also be ablomtant a
forest-clearcut edges (Song 1998). Schieck and Nietfeld (1995) reported kigisses in

older than 120-year-old aspen-dominated mixedwood forest, low-density 50 to 65-year-old
mixedwood forests and no detections in 20- to 30-year-old mixedwood forest. Thegmiged
that warbler abundance was significantly and positively associatetheittensity of birch trees.

Canada warbler can occur in younger stands (Bennett et al. 2000), but matwickfanests are
preferred (Campbell et al. 2001; Campbell et al. 2007b). Preferred sitea tedvg2.5 to 3.5 m),
rich shrub understorey, most commonly dominated by green alder but also wath gpbb., rose,
aspen saplings, red-osier dogwood, mountain ash and saskatoon (Camph2005ts.
Non-woody plants less than 50 cm are common at sites with Canada warbler, aahel incl
bunchberry, kinnikinnick, horsetail spp., fireweed, grasses, mosses, cowppims,
lily-of-the-valley and twinflower (Campbell et al. 2007b). Soil moistune loa wet or dry,
although moist and wet sites likely provide the greatest understorey cgemiaR or floodplain
sites are often occupied, but upland areas are also used frequentlyifay (Bennett et al.
2000). Nesting habitat is often on moderate to steep slopes, but adjacent dlaramao used
(e.g., 0 to 75° mean = 17° from 103 occupied sites, Campbell et al. 2007b). Suitable sites are
often characterized by wind-thrown trees (Enns and Siddle 1996), although abundsat coa
woody debris is not a prerequisite (Campbell et al. 2007b). Canada warblen igeotieded from
forest edge habitats with high shrub cover, especially along transmisss, pipelines, seismic
lines, roads and other linear rights-of-way (Campbell et al. 2007b).

Key biophysical parameters used in the model included:

shrub cover

structural stage

moisture regime

canopy cover and composition

Zones of influence for Canada warbler were based on a recommended 100-mfsetivack
high-level activities (Gregoire 2010, pers.comm.). Setbacks from gihes bf activities were
based on professional judgement and literature searches.

23.2.9 Rusty Blackbird

Habitat requirements of rusty blackbird are consistent acrossige in western North America.
In general, this species nests in conifer forest wetlands, includingWwitlg®r without ponds),
fens, muskegs, swamps and wet shrubby meadows (Avery 1995, Internet site; COEB/IC
Shaw 2006, Internet site).
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It also uses shrubby riparian areas along the margins of lakes, beaver pensisyi creeks in
coniferous and mixedwood forests (Semenchuk 1992; Avery 1995, Internet site; Ganabel
2001; COSEWIC 2006; FAN 2007). Most nest sites are associated with water aedocsnif
forests (Campbell et al. 2001), although wet, open areas in mixedwood foredtoarsed
(Semenchuk 1992; Avery 1995, Internet site; FAN 2007). This species also usksedisireas
near water, such as burns and clear-cuts where there is dense conif@nbis@verall, rusty
blackbird uses riparian areas almost exclusively, whereas uplandifbeeistr habitats are rarely
used (LaRue et al. 1995; COSEWIC 2006), and alpine wetlands are not used ((ZOEE).
Nests are generally built over or near water in a tree or shruby(A986, Internet site;

Shaw 2006, Internet site).

Key biophysical parameters used in the model included:

canopy composition

moisture regime

structural stage

distance to waterbodies and wetlands

Zones of influence for rusty blackbird were based on setback distances provided by
Environment Canada (2009).

23.2.10 Western Toad

Breeding sites for western toad consist of both natural and attifopiatic habitats, with or
without tree or shrub canopy cover, coarse woody debris or emergent vegetation
(COSEWIC 2002). Breeding sites include ponds, stream edges or the shalgiwswof lakes
(Olson 1992; Reimchen 1992; Corkran and Thoms 1996), as well as in ditches and road ruts
(Gyug 1996; Wind and Dupuis 2002). Despite annual changes in water depth, aduthiigizd
oviposit in the same locations within breeding sites each year (Olson 1992).

Outside the breeding season, adult toads move to summer ranges that can ingshttiandl
breeding and/or non-breeding wetland habitats (Jones 1999). Adult westkrmibbaisperse
into both forested areas and wet shrublands (Poll et al. 1984). Dwestern toads appear to
favour habitats with dense shrub cover, where they are protected fromatesiend predation
(Bartelt and Peterson 1994, Davis 2000). Toads are often found in clearcutsglanwour
these habitats to closed canopy forests (Ward and Chapman 1995; Gyug 1996).

Key biophysical parameters used in the model included:

distance to waterbodies and wetlands (i.e., breeding sites)
shrub cover
moisture regime

Zones of influence for western toad were based on setback distances provided by
Environment Canada (2009).

23.3 Results
23.3.1 Habitat Availability — LSA

Table 23-1 provides LSA habitat availability estimates for all 8AiRted species for
pre-industrial, Baseline Case, Application Case and closure assessemntios, including
changes in habitat availability relative to the Baseline Case.
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Table 23-1 Comparison of SARA-Listed Species for Ha  bitat Availability in the LSA
Application Case
Pre- Baseline (Full Buildout) Application Case (Closure)
Development Case Total Change Percent Total Change Percent
SARA-listed Habitat Conditions (A) (B) (B—Az) Change ©) (C-A) Change
Species Class [km?] [km?] [km?] [km?] [%] [km?] [km?] [%]
Yellow rail High 7 5 1 -4 -80 2 -3 -60
Moderate 0 0 0 0 0 0 0 0
Low 0 0 0 0 0 4 4 100
Total 7 5 1 -4 -80 6 1 20
Short-eared High 1 0 0 0 0 0 0 0
owl Moderate 4 1 0 -1 -100 0 -1 -100
Low 27 3 1 -2 -67 2 -1 -33
Total 32 4 1 -3 -75 2 -2 -50
Common High 6 16 2 -14 -88 38 22 138
nighthawk Moderate 3 5 1 -4 -80 30 25 500
Low 29 25 5 -20 -80 7 -18 -72
Total 38 46 8 -38 -83 75 29 63
Olive-sided High 0 0 0 0 0 0 0 0
flycatcher Moderate 6 2 0 -2 -100 1 -1 -50
Low 24 7 3 -4 -57 8 1 14
Total 30 9 3 -6 -67 9 0 0
Canada High 29 11 7 -4 -36 7 -4 -36
warbler Moderate 19 9 5 -4 -44 6 -3 -33
Low 20 15 7 -8 -53 15 0 0
Total 68 35 19 -16 -46 28 -7 -20
High 42 10 3 -7 -70 29 19 190
Rusty Moderate 5 7 2 -5 -71 3 -4 -57
blackbird Low 5 18 5 -13 -72 6 -12 -67
Total 52 35 10 -25 -71 38 3 9
High 18 2 1 -1 -50 6 4 200
Western toad Moderate 50 9 4 -5 -56 27 18 200
Low 9 14 5 -9 -64 41 27 193
Total 77 25 10 -15 -60 74 49 196

23.3.2 Habitat Availability — RSA

Table 23-2 provides RSA habitat availability estimates for all S4iRed species for
pre-industrial, Baseline Case, Application Case and Planned DevelopmensSizsssreent
scenarios, including changes in habitat availability relative to theliBagCase and the project’s
contribution to overall cumulative habitat loss.

Table 23-2 Comparison of SARA-Listed Species Habita t Availability in the RSA
Application Case Project
Pre- Baseline (Full Buildout) PDC Contribution
Development Case Percent Percent (B/C)
SARA-listed Habitat Conditions (A) (B) (B—AZ) Change ©) (C-A) Change Percent
Species Class [km?] [km?] [km?] [km?] [%] [km?] [km?] [%] [%]
Yellowrail | pigh 68 54 50 -4 7 46 -8 -15
Moderate 0 0 0 0 0 0 0 0
Low 0 0 0 0 0 0 0 0 50
Total 68 54 50 -4 -7 46 -8 -15
Short-eared High 46 29 29 0 0 28 -1 -3
owl
Moderate 180 139 138 -1 -1 129 -10 -7
Low 1,019 760 759 -1 0 716 -44 -6 4
Total 1,245 928 926 -2 0 873 -55 -6
Common High 224 240 225 -15 -6 196 -44 -18
nighthawk 22
Moderate 134 163 159 -4 -2 143 -20 -12
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Table 23-2 Comparison of SARA-Listed Species Habita  t Availability in the RSA (cont’d)
Project
Pre- Baseline Contribution
Development Case (B/C)
SARA-listed Habitat Conditions (A) Application Case Percent
Species Class [km?] [km?] (Full Buildout) PDC [%]
Low 1,372 1,233 1,214 19 2 1,126 -107 -9
Total 1,730 1,636 1598 -38 2 1,465 171 -10
Olive-sided High 3 2 2 0 0 2 0 0
flycatcher
Moderate 282 221 220 -1 0 199 22 -10
Low 924 695 692 3 0 625 70 -10 4
Total 1,209 918 914 -4 0 826 -92 -10
Canada High 784 511 507 -4 1 443 -68 13
warbler
Moderate 631 501 497 -4 1 450 51 -10
867 747 738 -9 1 668 79 11 o
Total 2,282 1,759 1742 17 -1 1,561 -198 -11
High 1,674 1,269 | 1,262 7 1 1,175 -94 7
Rusty Moderate 183 249 244 5 2 216 -33 13 y
blackbird Low 168 225 211 14 6 183 -42 -19
Total 2,025 1,743 1717 26 1 1,574 -169 -10
High 707 474 472 2 0 436 -38 -8
Western Moderate 1,698 1,121 1,117 -4 0 1,017 -104 -9 ,
toad Low 584 602 593 -9 1 533 -69 11
Total 2,989 2,197 2,182 -15 -1 1,986 -211 -10
23.4 Summary
23.4.1 LSA
The analysis concluded that available habitat (i.e., low-, moderate- anguitighility habitat) of
SARA-listed wildlife species in the LSA has declined an averag®&f relative to pre-industrial
conditions (ranging from an increase of 21% for common nighthawk to a decline 0bB88% f
short-eared owls) (see Table 23-2). These increases/declinesedesbkely on estimated
changes in habitat from direct losses from industrial footprints aeat losses in adjacent
zones of influence from sensory disturbance. In the case of common nighthawk, huwizesact
(e.g., logging) have increased available habitat. Overall, in the Ba€elses available habitats
in the LSA for SARA-listed species average 55% of their pre-indussials (ranging from 13%
for short-eared owl to 121% for common nighthawk).
During active project operations and under a simultaneous full buildout s;eharproject is
predicted to result in an average reduction in available halotatisef species in the LSA of 84%,
relative to pre-industrial levels, resulting in total predictedides from pre-industrial levels
ranging from 72% for Canada warbler to 97% for short-eared owl. Or altelyatn the
Application Case, available habitat in the LSA for SARA-listed spenresages 16% of
pre-industrial levels (ranging from 3% for short-eared owl to 28% faa@a warbler).
The closure plan is anticipated to restore habitat values. Comparetievpplication Case, the
closure landscape is predicted to result in overall increasesilable habitat for most
SARA-listed species, although they will remain below pre-induseials for all species except
for common nighthawk.
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In the closure landscape, available habitat in the LSA for SARédlispecies relative to
pre-industrial levels ranges from 6% for short-eared owl to 96% fstewetoad. A significant
increase is expected for the common nighthawk because of its prefemehaesfground for
nesting.

The estimated declines in habitat in the LSA for the Application Gaseonsidered to be
conservatively high as estimates of habitat loss assume simultandwsidout of the project,
without the benefits of progressive reclamation. This greatly aiaes the percentage of the
LSA that would have active industrial development and associated effeatitdlife. In

addition, the assessed habitat conditions represent an immature eddiamtiscape only seven
years post-closure, when the revegetation communities have not reactetusasistage to be
of value to many of the species. Habitat values are expected to imprirechadbitat matures
into older structural stages.

23.4.2 RSA

The analysis concluded that available habitat of SARA-listed féldpecies in the RSA has
declined an average of 20% relative to pre-industrial conditions (rafrgimgncreases of 5% for
common nighthawk to decreases of 26% for western toad). These changesedrediely on
estimated changes in habitat of SARA-listed species, including theses from industrial
footprints and indirect losses in adjacent zones of influence fromrgadisturbance. Overall in
the Baseline Case, available habitats in the RSA for SARA-ligietles average 80% of their
pre-industrial levels (ranging from 74% for western toad to 95% for conmigbithawk).

The project is predicted to contribute an additional 1% reduction itablahabitat in the RSA
for SARA-listed species, relative to pre-industrial levels, raegylh total predicted changes from
pre-industrial levels ranging from increases of 8% for common nigkthaaeclines of 27% for
western toad. Or alternatively, in the Application Case, availabl¢dtsin the RSA for
SARA-listed species average 79% of pre-industrial levels (ranging 78% for western toad to
92% for common nighthawk).

The Planned Development Case is predictedsalt in reductions in available habitat ranging
from 15% (common nighthawk) to 34% (western toad), relative to pre-indusiriditions. In
other words, in the Planned Development Case, available habitats iBA®RSARA-listed
species average 72% of pre-industrial levels (ranging from 66% foenvdetd to 85% for
common nighthawk).

The estimated declines in the RSA are considered to be conservhiijrehs estimates of
habitat loss assume simultaneous full buildout of all known and planned develsponehe
RSA, without the potential benefits of progressive reclamation. grbatly overestimates the
percentage of the RSA that might have active industrial developmentsauibsesd effects on
wildlife.
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Question 26

For each species listed federally under SARA or listed as “sensi”, “at risk”, or
“may be at risk” in the General Status of Alberta Wild Species 2005 #t may occur
in the RSA (see Table L1-3 in Appendix L Wildlife Supporting Information 2010),
indicate how the project is likely to affect these species:

a. include in your assessment the combined effects of habitass, direct mortality
and reduction in habitat suitability (i.e. noise, edge effect anftagmentation of
the habitat);

b. provide any measures, other than habitat reclamation, that may be used
specifically to mitigate effects on species at risk.

Response:
26.1 Background

Based on the requests of the Joint Review Panel in their June 21, 201hietter
following response provides additional information on species listed thBpecies at
Risk Act{SARA) that might occur in the RSA. Species included in this resporise are

yellow rail (Coturnicops noveboracensis
short-eared owlAsio flammeus

common nighthawk@hordeiles minor
olive-sided flycatcher@ontopus coopeyi
Canada warbleMilsonia canadens)s
rusty blackbird Euphagus carolings
western toadBufo boreas

For a list of SARA-listed species not included in this assessmeriheseesponse to
Question 20.

The effects of cumulative land use development on habitat availabilittydf@pecies in
guestion were evaluated for a number of different temporal and asddaiadeuse
scenarios for the RSA. The implications of human-related mortalitidsecsustainability
of the species in the RSA have also been considered.

As discussed in the June 24, 2010 submission to the Joint Review Panels TEPJ i
proposing to develop additional information on provincially listed speciegguést to
project approval. Final information requirements on species listéskeasitive,

“At Risk” or “May Be At Risk” in theGeneral Status of Alberta Wildlife Species 2005
document or species listed only by COSEWIC (i.e., and not yet listed under S¥ilRA)

be determined in conjunction with Alberta Environment and ASRD should the project be
approved.
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26.1.1 Assessment Scenarios/Approach

The assessment for this response looked at cumulative effects on [&Stdisspecies for
three distinct assessment scenarios (periods), where the combin&ifedfacll known,
relevant human-related disturbances on the landscape were considessda3sessment
scenarios included:

pre-industrial disturbance — to address predisturbance (1965)

Baseline Case (existing and approved projects at full buildout) — tessddr
project startup

Application Case (existing and approved projects plus Joslyn North MijecRal
at full buildout) — to address 2037

Planned Development Case (existing and approved project, plus Joslyn Nagth Min
Project, plus disclosed projects, all at full buildout)

The latter case combined the effects of all known relevant human distesbarthe
RSA. In addition, to ensure that the assessment is conservative, sthassecases,
assumed that all identified projects in the RSA were at full buildadtftzat no
reclamation had occurred.

26.2 Assessment Methods

The Joint Review Panel has asked that the effects of habitat lostntlirgality and
reduced habitat suitability be assessed as combined effects, ratheritidivicisal
effects. To accommodate the effects of noise and other sensoryatiseston wildlife,
the habitat modelling reflects cumulative losses of habitat &il#tijan the RSA using
recognized buffers of reduced habitat values surrounding actual festpirigisturbance.
Although these zones of influence contain intact native vegetation conditoes
habitat values were assigned to these zones, where appropriate, tdireflecel of
sensory disturbance in these areas, and to reflect their lower gbtenti
suitability/attractiveness for wildlife. Consequently, the assesnt accounted for the
effects of both direct habitat alteration from disturbance footprimisraiirect habitat
loss from sensory disturbance adjacent to footprints.

Combining the effects of reduced habitat availability with incredgedt mortalities to
estimate overall effects is problematic, as the two effectssepreery different
cumulative issues pertaining to wildlife. A change in habitat awéitladoes not equate

to direct animal mortalities, as it is possible that some wildlifesteccessfully relocate

to other less disturbed portions of their range. Reduced habitat augildbés represent

a reduction in the long-term capability of the land to support wildlife, ypidélly fewer
numbers of animals mat be expected to occupy the same unit of land after disturbanc
Consequently, potential sources of direct wildlife mortality sourcesliacussed below,
and their relative influence on population sustainability is comparédtiat of habitat
change.

26.3 Results
26.3.1 Habitat Loss

For a discussion of the combined effects of habitat loss and reduced hataitalitsui
see the response to Question 23.
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26.3.2 Direct Mortality Risk
26.3.2.1 Birds

Clearing associated with mine site preparation and operations is #tesg@otential
cause of bird mortality. Such activities during the breeding seasonstdnime
destruction of nest sites, nest abandonment from sensory disturbance arafiolestf
foraging areas for the nesting pairs. Adult birds are generally mobile leitmagoid
mortality, but young-of-the-year (YOY) with limited flight capability arghe are
vulnerable.

Other potential human-related causes of mortality during project apesat the RSA
include:

collision with vehicles, buildings, powerlines, etc. (events that priynaffect
adults)
exposure to problematic chemicals

Natural predation, nest parasitism and disease are obvious naturalafauseslity
contributing to cumulative mortality rates. Outside the breedingse#®e bird species
in question are subject to mortality risks during migration and overwigténiat likely
exceed those associated with the nesting season, and which are notatplemiith
available information.

Mortality rate information is not available from resource agenciesher otlevant
sources. Therefore, there is no accurate way to assess actuéitymates from
human-related causes for any of the species in question. Howeveretinedl of
occurrence can be considered, based on project design and proposed mitigation.

Because of the wet terrain in the project area, drainage and claetivites associated
with site preparation for the mine will be generally restrictetthédrozen winter period,
outside the breeding season for most bird species. Merchantable timber mjetie p
footprint will be removed by Al-Pac, following their operational guideliroes f
environmental protection. Any localized clearing required during the brebitthg
season would be preceded by pre-disturbance nesting surveys design tandepeotect
active nests identified in the area to be affected.

Collisions with industrial structures and exposure to chemicals aretege be minor
sources of mortality for the species in question during project operaiibihsthe
exception of utility corridors leaving the site, the majority of priopaictures will be
centrally situated within active mining operations, where a lack rafctitte habitat and
sensory disturbance will discourage use of the area by the species. As tienspafties
in question are attracted to large open waterbodies as resting or stagiagluring
migration, the open water portions of tailings areas are not a lik&lyorthese species,
and the closed-circuit operational water management plan will preeoggsraffected
waters from entering wetland or stream features outside the projetbpiment area.
From an emissions perspective, the ecological risk assessmer for th

Integrated Application, Volume 4, CR6b did not identify unacceptable risks dbfevil
from cumulative emissions with the proposed emission-control measpkxe.

With such design and mitigation in place, it is unlikely that the leveffett of
mortalities from the above sources on population levels would be measuaibist the
effect of habitat loss on population levels.

As discussed in the response to Question 20, the predicted effects of babitat |
population levels are very conservative, as they assume that lost bgbages to direct
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bird losses, which is not the case. Therefore, it is consideretth¢hedmbined effects of
habitat loss, sensory disturbance and direct mortality have been adecomteiysd in
the assessment.

26.3.2.2 Western Toad

Clearing and drainage associated with project site preparation amtiapeare the
greatest potential cause of mortality to western toads. As wesetats, if present, will be
year-round residents, they could be directly impacted during breeding, suonaggnd
and overwintering. However, since the majority of clearing and draindigeceir

during the frozen ground period, direct mortalities would be greatest during the
dormant, overwintering period.

Other potential human-related causes of mortality during project apesati the RSA
include exposure to problematic chemicals. Similar to the discussibirdst the open-
water portions of tailings areas will not provide attractive habitatthese species while
operating, and the closed-circuit operational water management plan wadhpre
process-affected water from entering wetland or stream featusideotite mine
development area. Canadian Oil Sands Network for Research and Development
(CONRAD) research has demonstrated the capability of amphibian sfgebregd
successfully in process-affected water. Potential breeding habétttyitl be available
on the closure landscape seven to ten years after closure (see theadspo

Question 22), is expected to support water and sediment quality suitadieghibians.

The effect of emissions on amphibians is poorly understood and warrants raiiside
future monitoring initiatives. However, aquatic and soils monitoring imeg@mn has not
indicated shifts in the pH or chemistry of these media that might be detaine
amphibians. In addition, the ecological risk assessment for the Intkguapéication,
Volume 4, CR6b did not identify unacceptable risks to wildlife from cunudati
emissions with the proposed emission-control measures in place.

With such design and mitigation in place, it is unlikely that the leveffett of
mortalities from the above sources on population levels would be measurabks dte
effect of habitat loss on population levels. In the case of toads, diretthass can be
reasonably equated to direct mortality, if this species is presdrd prdoject area.
Predicted effects of habitat loss on toad population levels reportegl ieghonse to
Question 20 are considered very conservative (high), given the fafshtatads have
been reported during baseline surveys in the oil sands region in the vicithg/iject,
and that the project falls at the extreme northeast end of the knowrofahgespecies.
Therefore, there is confidence that the combined effects of habgatérssory
disturbance and direct mortality have been adequately combined in thenasses

26.4  Significance Determination

Determining significance is best done in the context of acceptedroesobjectives or
ecological thresholds for the resource in question. A project or cuveuddfect is
considered significant when it exceeds a threshold of what is considesgdedute.
Several initiatives in the oils sands region are working to edtaipbials and thresholds
for biodiversity (CEMA 2007; Carlson and Stelfox 2007). At this time, however
thresholds for wildlife habitat have not been developed for the reginenoBjectives and
thresholds developed for wildlife focused primarily on harvesting (e.g.,nwuatid
trapping), which is not the effect of greatest concern for thiggtro

In the absence of established thresholds for wildlife habitat, the 201@&tPUpdate,
Appendix L, Section L1.2.6.4, defines a significant effect as one thieig to result in
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Table 26-1

the long-term or irreversible loss of wildlife diversity in the RSA Ha tase of the
SARA-listed species, that would equate to threats to the sustdinabthese species in
the RSA.

The discussion on vegetation in the response to July 2010 Al Question 19a deshsibe
using a significance criterion based on regional biodiversity is consistéritay
commitments by the governments of both Canada and Alberta and management of the
Lower Athabasca Region. This rationale applies equally to wildifeo vegetation.

Overall, determining significance is a challenge when both local écal@nd officially
recognized thresholds are absent. In response to the Joint Revievg Baastions on
significance criteria, appropriate ecological thresholds fonta@ing landscape
diversity were identified from the literature, and conservativecguitionary) values were
selected for comparison with assessment results. For a descripthentiofdsholds used
for significance determination, see the response to July 2010 Al Question 19b.

26.5 Conclusions

For a summary of estimated residual habitat availability in the REgpfeies at risk for
the temporal assessments scenarios considered, relative nolgseial conditions, see
Table 26-1.

Percentage of Residual Habitat in the RS A Relative to Pre-Industrial
Conditions

Planned
Species Baseline Application Development

Yellow rail 79% 74% 68%

Short-eared owl 75% 74% 70%

Common nighthawk 95% 92% 85%

Olive-sided flycatcher 76% 75% 68%

Canada warbler 7% 76% 68%

Rusty blackbird 86% 85% 78%

Western toad 74% 73% 66%

Residual habitat availability for the SARA-listed species inRfamned Development
Case range from 66% for western toad to 85% for common nighthawk for the RSA.
These values remain above the 60% threshold for habitat change édientifhe
response to July 2010 Al Question 19a for wildlife, where severe declines ilatmm
disproportionate to habitat loss can occur. Therefore, neither projectsefior full
buildout cumulative effects of the Planned Development Case are expeattettohe
sustainability of the species in the RSA, although changes to the distmibéiti
occurrence and abundance of these species in the RSA are expected to occu

TEPJ acknowledges that the SARA-listed species potentiallgtaffédy the project
warrant more rigorous management strategies than many of the more comdtida wil
species. Resource agencies are responding to this need. The Federah@nt is
undertaking an evaluation of critical habitat of selected specieshamhgdwer Athabasca
Regional Plan (LARP) specifically acknowledges species at iglagement concerns.
Once management plans are finalized for such species, it is antidipatedoject plans
and operations that are within or take place very close to criticabhaliitbe subjected
to requirements under SARA. However, TEPJ is confident that responsieleg®ent
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of the Joslyn North Mine Project can continue, notwithstanding thentubsence of
such requirements, without affecting the sustainability and any fréooery options of
the potentially affected species, for the following reasons:

The species of concern occupy large geographic ranges and ecological cendition
and are less vulnerable than species dependent on site-specific, hsgidjed
habitats or limited geographic range (e.g., whooping cranes).

The bird species of concern are migratory, wintering well south of tyecparea.
Threats to population levels and limitations to recovery are often dadibgt
conditions in overwintering areas or migration corridors, rather thaniimtioge
expansive breeding areas.

The Alberta Government has recently announced plans for the protectiotoof up
20% of the area within the LARP for conservation initiatives. Suciatives will
work to provide greater habitat security for species at risk inrd#e a

As discussed, the Planned Development Case used to make the finaheisseas
the likely severity of cumulative effects is highly conservativeyasng the
simultaneous full buildout of all projects without reclamation. Residuatdtasalues
in the RSA will realistically remain well above those presented ifindengs.

The project has a relatively compact footprint situated immeyiatiacent to an
existing, operating mine. Therefore, the project partially falls withé zone of
influence of the operating mine, where the reduced habitat valuedyatneat.
Similarly, the project does not require any major new accesstiicage thereby
avoiding additional habitat fragmentation in the area. These chasticiereduce the
project’s incremental contributions to cumulative pressures on the &gredsc

The habitats currently supported in the project development arearanson
throughout the RSA and no unique or restricted ecological features ectedff

26.6 Mitigation Measures Other Than Reclamation

The spatial aspects of mineable oil sands development are dictatedibyattion of the
ore reserves, and the need for overburden and tailings disposal and manageasént a
close proximity to the pit limits. Therefore, there is limited &pilo modify project
layout, and hence the focus for habitat mitigation for wildlife is omiteand

reclamation designs for the closure landscape.

TEPJ will continue to work with resource agencies to investigaitng and siting
options for utility corridors and other localized ancillary facilitiesvoid critical habitat,
where possible, as the critical habitat requirements of speciek bédsme better
defined. TEPJ is also investigating ecological offset opportsnitiéhe oil sands area as
compensation for project disturbance. These offsets to date have focusettiao w
habitats, which would represent potential benefits to several of th&-8s8tRd species
dependent on such habitats. However, they might also provide opportunitiabifat h
protection and enhancement for those species with mature forest resquseiEPJ
expects to discuss such opportunities with resource management agesrtiey become
better defined.

In addition to TEPJ’s participation in regional monitoring initiativesluding ABMI
and regional terrestrial monitoring, project-specific on-site monitaxifidpe
implemented to:
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assess the success of habitat recovery and wildlife recolonization dosinesc
landscape

guide ongoing reclamation activities
contribute information to SARA and LARP initiatives
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