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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The Rook | Project (Project) is a proposed new uranium mining and milling operation that is 100% owned
by NexGen Energy Ltd. (NexGen). The Project would be located in northwestern Saskatchewan,
approximately 40 kilometres (km) east of the Alberta-Saskatchewan border, 130 km north of the town of La
Loche, and 640 km northwest of the city of Saskatoon. The vegetation inventory baseline program is a
component of a comprehensive baseline program that documents the natural and socio-economic
environments in the anticipated area of the Project. Information obtained through database searches and
field surveys will be used alongside Indigenous Knowledge in the Environmental Assessment and
cumulative effects assessment, to inform Project planning, and for developing future monitoring programs
and reclamation plans.

The vegetation inventory baseline program was conducted to obtain comprehensive information
characterizing terrestrial environments, wetlands, and aquatic and terrestrial vegetation communities, and
to document species of conservation concern (SOCC) and associated habitats in near vicinity to the Project
(Site Study Area [SSA]) and a broader Local Study Area (LSA). The SSA consisted of an area 25 km? in
size encompassing the entire proposed Project footprint, and the LSA consisted of an area 225 km?
surrounding and including the SSA. To meet study objectives, SOCC database searches, terrestrial and
aquatic vegetation inventory surveys, and wetland classifications were completed.

A list of 276 plant species with conservation concern was compiled from database searches of the Mid-
Boreal Upland and Athabasca Plain ecoregions, none of which were listed by Committee on the Status of
Endangered Wildlife in Canada or on Schedule 1 of the Species at Risk Act. The Hunting, Angling and
Biodiversity of Saskatchewan (HABISask) database search identified four provincially rare plant species
within 30 km of the centre of the SSA; the W.P. Fraser Herbarium and Species at Risk Public Registry
database searches yielded no results. The four species previously found within 30 km of the SSA were all
located in wetland or shoreline habitats. None of these species were found during field surveys completed
in 2018.

Two terrestrial vegetation inventory surveys were conducted in the SSA and LSA in June and August 2018,
and one aquatic vegetation inventory survey was completed in Patterson Lake near the Project in August
2018. Vegetation community and ecosite data, and rare plant and weed location, distribution, and
abundance were recorded. A total of 164 terrestrial transects and 103 aquatic sampling points were
surveyed in the SSA and LSA. Terrestrial vegetation surveys were completed using straight-line transects,
and aquatic surveys were completed using a grid-sampling method. A total of 114 plant species were
detected across both the terrestrial and aquatic vegetation inventory surveys. The dominant habitats within
the SSA and area of the proposed Project consisted of regenerating and recently burned jack pine (Pinus
banksiana) stands. Other vegetation communities present within the SSA include wetlands and moist
mixedwood/deciduous forests. The aquatic vegetation inventory survey revealed that littoral zones in the
four surveyed locations in Patterson Lake are largely non-vegetated.
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EXECUTIVE SUMMARY

A total of three provincially ranked rare plant species were identified during the vegetation inventory
surveys, including two terrestrial plants and one aquatic plant. Both terrestrial rare plant species were
sedges (Carex spp.), and were found growing in bogs, shrubby rich fens, and in moist forest areas. The
aquatic plant water lobelia (Lobelia dortmanna) was found floating in Patterson Lake during the aquatic
survey, but was not found growing in any of the shallow littoral areas searched.

Wetland classifications identified a total of 15 wetlands within the SSA and LSA and of these, 13 were within
the SSA, 4 were in the immediate vicinity of the Project footprint, and 2 were directly inside the proposed
Project footprint.
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INTRODUCTION

1.0 INTRODUCTION

The Rook | Project (Project) is a proposed new uranium mining and milling operation that is 100% owned
by NexGen Energy Ltd. (NexGen). The Project would be located in northwestern Saskatchewan,
approximately 40 kilometres (km) east of the Alberta-Saskatchewan border, 130 km north of the town of La
Loche, and 640 km northwest of the city of Saskatoon (Figure 1.0-1). The Project would reside within
Treaty 8 territory and within the Métis Homeland. At a regional scale, the Project would be situated within
the southern Athabasca Basin adjacent to Patterson Lake, along the upper Clearwater River system
(Figure 1.0-2). Access to the Project would be from an existing road off Highway 955. The Project would
include underground and surface facilities to support the extraction and processing of uranium ore from the
Arrow deposit, a land-based, basement hosted, high grade uranium deposit.

The vegetation inventory baseline program represents a component of a comprehensive baseline program
that documents the natural and socio-economic environments in the anticipated area of the Project. The
vegetation inventory baseline program was undertaken to provide context from which terrestrial
environment effects from the Project can be assessed in the Environmental Impact Statement (EIS).

Since exploration at the Project commenced in 2013, NexGen has engaged regularly and established
relationships with local First Nations and Métis Groups (collectively referred to as Indigenous Groups) and
northern communities, specifically those closest and with greatest access to the proposed Project. NexGen
respects the rights of Indigenous Peoples and the unique relationship Indigenous Peoples have with the
environment, and recognizes the importance of full and open discussion with interested or potentially
affected Indigenous communities regarding the development, operation, and decommissioning of the
proposed Project. Engagement activities to date, as well as future planned engagement activities, reflect
the value NexGen places on meaningful engagement with Indigenous and northern communities who could
be potentially affected by the proposed Project. Engagement mechanisms have included, but are not limited
to: meetings with leadership, workshops and community information sessions, Project site tours,
establishing Joint Working Groups to support the gathering and incorporation of Indigenous and Métis
Knowledge throughout the Environmental Assessment (EA) process, and providing funding for Traditional
Land Use (TLU) Studies' to understand how the proposed Project may interact with the Indigenous
communities’ traditional use of the anticipated area of the Project.

Feedback received during engagement activities was documented for contribution to the EIS for the Project;
examples of feedback received include discussion of concerns, interests, potential adverse effects,
mitigation, and design alternatives. Many baseline studies were initiated in advance of formal engagement
on the EA for the Project; however, engagement during the execution of baseline studies has helped inform
the understanding of baseline conditions and confirmed components of the natural and socio-economic
environments that required study. A summary of feedback related to the vegetation inventory baseline
program is presented in Appendix A of the Vegetation Baseline Road Map (Annex VII).

Canada North Environmental Services (CanNorth) was retained to complete baseline investigations for
select study components (SCs) for the Project. The details of studies conducted between June and August
2018 to characterize vegetation communities in terrestrial and aquatic environments are presented herein.

"Traditional Land Use (TLU) Studies include all land use studies developed by the Project’s affected Indigenous Groups, including
Traditional Land Use and Occupancy studies, Traditional Knowledge and Use studies, and Indigenous Rights and Knowledge studies,
henceforth referred collectively as TLU Studies.
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INTRODUCTION

1.1 Study Objectives

The objective of the vegetation baseline program was to obtain comprehensive information to characterize
terrestrial environments, wetlands, and aquatic and terrestrial vegetation communities, and to document
species of conservation concern (SOCC) and the associated habitats in study areas surrounding the
Project. Study components were chosen for their potential to be selected as a valued component (VC)
during the EA process, based on best practices for baseline characterization (ENV 2014; IAAC 2019; CNSC
2020). Valued components are those attributes that are scientifically, ecologically, historically,
economically, socially, and culturally important to the government, Indigenous Groups, the public, the
proponent, and other stakeholders (ENV 2014). Additionally, “the applicant or licensee should identify all
biological species at risk (i.e., endangered, threatened, special concern, extirpated at a federal, provincial
or municipal level) known to occur in the area or where the site is within the range of the species” (CNSC
2020).

A lifecycle approach was undertaken for the development and implementation of the Project baseline
program that factored in data needs in the short and long term. This information is important for use in the
EA and Project planning, and is also integral for developing future monitoring programs. Baseline data
would be essential to compare with data obtained once the mine is operational and post-closure, and would
inform future reclamation efforts, which was an aspect identified by during community feedback (WD Lewis
& Associates Ltd. 2019). Furthermore, baseline vegetation surveys would provide pertinent data on the
presence and abundance of traditional food and medicine types that were identified as important by
Indigenous Groups in the region through TLU studies and Joint Working Groups (WD Lewis & Associates
Ltd. 2019; YNLR 2020; Origins Heritage Consulting Inc. 2020). The information collected through desktop
and field studies will be used alongside Indigenous Knowledge to provide a comprehensive and inclusive
data set.

To meet study objectives, the following desktop and field studies were completed as part of the vegetation
inventory baseline environment investigations for the Project:

e SOCC database searches;
e vegetation inventory surveys; and
e wetland classification.

Studies completed provided quantitative data collected using accepted standards of good scientific practice
and up-to-date sampling procedures and equipment (ENV 2017a). The study design and objectives,
methods, and results of each component of the vegetation baseline program conducted by CanNorth in
2018 are detailed in Sections 2.0, 3.0, and 4.0. Species nomenclature and common names used in this
report follow the Saskatchewan Conservation Data Centre (SKCDC) taxa lists for vascular plants (SKCDC
2018), with the exception of select species used by McLaughlan et al. (2010) to describe forest ecosites,
for which the common names used by McLaughlan are followed (e.g., jack pine [Pinus banksianal).

1.2 Study Area
1.21 Ecoregion Description

The Project footprint lies within the Boreal Plain Ecozone, with some portions of the Local Study Area (LSA;
described below) extending into the adjacent Boreal Shield Ecozone. The Project footprint is within the
Firebag Hills landscape area of the Mid-boreal Uplands Ecoregion, whereas the LSA is encompassed by

NexGen Energy Ltd. — September 2021
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two ecoregions; the Firebag Hills landscape area of the Mid-boreal Uplands Ecoregion and the McTaggart
Plain landscape area of the Athabasca Plain Ecoregion.

The Firebag Hills landscape area of the Mid-Boreal Upland Ecoregion is characterized by variable
elevational gradients, ranging from 480 metres (m) to 580 m above sea level, with both strong and gentle
rolling morainic hills (Acton et al. 1998). All water in this landscape area drains westward through the
Clearwater River and associated watercourses. Regosolic soils are found predominantly on the eroding
slopes of watercourses, whereas Dystric Brunisoic soils are found on more stable slopes and in the upland
sections on top of sandy glacial till and glaciofluvial deposits. The vegetation on the northern part of this
area is characterized by shrubby jack pine forests that possess lichen understoreys, a consequence of
frequent forest fires and the sandy soils that lie beneath (Acton et al. 1998). Conversely, the poorly drained
depression areas consist of tamarack (Larix laricina) and black spruce (Picea mariana) peatlands.

The McTaggart Plain landscape area of the Athabasca Plain Ecoregion has northward sloping hills from
the southern point of this area, ranging from 540 m to 450 m above sea level (Acton et al. 1998). Sandy
glaciofluvial deposits and eskers are abundant in the area, where Brunisolic soils can be found on the well-
drained slopes and overtop the glacial till plains. Organic soils, Gleysolic soils, and Cryosolic soils dominate
the poorly drained depression areas and large flat bogs, with permanently frozen Cryosolic soils
occasionally present. Jack pine and black spruce stands dominate the slopes of many eskers, whereas
open jack pine forests are exclusive to sandy glaciofluvial areas. The depression/boggy flat areas are
covered in dense black spruce forests with stunted trees (Acton et al. 1998).

1.2.2 Vegetation Study Area

Study areas established for the terrestrial vegetation inventory investigations and wetland classifications
conducted by CanNorth in 2018 were determined based on the deposit location, the preliminary site layout,
regulatory requirements (provincial [ENV 2017a] and federal [IAAC 2019]), and consideration of study area
sizes from other baseline investigations completed for other northern mining developments in
Saskatchewan (e.g., CanNorth 2010; 2013a,b; AREVA 2016). Investigations were focused in a Site Study
Area (SSA), as well as a LSA, which are centred on the Arrow deposit (Figure 1.2-1). The SSA consisted
of an area 25 square kilometres (km?)(5 km x 5 km) encompassing the entire proposed Project footprint,
whereas the LSA consisted of an area 225 km? (15 km x 15 km) surrounding and including the SSA
(Figure 1.2-1).

The SSA included the area where the deposit is located, and ultimately where the construction and mine
operations would occur. The SSA area was where effects (i.e., total area subject to vegetation and soll
disturbance, which may have direct and indirect effects on vegetation and wildlife) are expected to occur
on the terrestrial environment (GS 2014). The LSA included the area surrounding the SSA where there is
reasonable potential of direct and/or indirect effects on the terrestrial environment from the Project activities
(GS 2014). The SSA and LSA boundaries are of an appropriate scale and location for assessment of effects
on potential VCs resulting from existing and planned activities (CanNorth 2010; GS 2014; IAAC 2019). Note
that these baseline study boundaries were defined at the beginning of the baseline field studies to inform
the field study designs; however, the SSA and LSA vary from those chosen for EA conducted when the
Project design was finalized.

Select areas of Patterson Lake located near the Project were the focus of the aquatic vegetation inventory
survey. Patterson Lake discharges into Patterson Creek (part of the Clearwater River) and then flows east
through a series of lakes including Forrest, Beet, and Naomi lakes as it makes its way through the
Clearwater River system. The Clearwater River extends approximately 300 km, and is located in both

NexGen Energy Ltd. — September 2021
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Saskatchewan and Alberta. It also runs through Clearwater Provincial Park, and has been granted

Canadian Heritage River status.

95 800 05 610 15
0 05
Ecozone: Boreal Shield
Ecoregion: Athabasca Plain
Landscape: McTaggart Plain
6400 6400
Ecozone: Boreal Plains
Ecoregion: Mid-boreal Uplands [
Landscape: Firebag Hills
o 3
9 95
B290 839()
85 [Forrestil’ake, 85
=
§ 6380
g ’
sk - ; ) 3
© 595000mE 500 05 810 15
Map Sources: Natural Re§ou.rces Canada "CanVec"; Esri et.al.
[ Footprint of Proposed Infrastructure ~ —— Highway e et e e,
Refer to text for full details & disclaimer.
File: 3008-R52  Client: NexGen Energy Ltd
D Local Study Area Creek 28 /Jul /2021  Geomatics: CB/CC  Reviewed by: SK
Site Stlldy Al‘ea 0 NAD 1983 UTM Zone 12North 6,000m
d Original document scale 1:137.556
(=% Ecoregion Boundary = . ¥
CanNorth | >

Figure 1.2-1:  Site and Local Study Area for the Vegetation Baseline Studies, 2018
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2.0 DATABASE SEARCHES
21 Study Objectives

To meet regulatory guidance and scientific best practices, database searches were completed to aid in
describing terrestrial and aquatic environmental conditions (ENV 2014; IAAC 2019; CNSC 2020). The
objectives of the database searches were to summarize ecosites, habitat boundaries, waterbody locations,
and historical and geographical data on rare vascular plant SOCC found in the SSA and LSA. Results from
database searches were used to plan the in-field terrestrial and aquatic vegetation surveys and wetland
classifications, as well as inform field biologists of habitats which are likely to contain SOCC within the SSA
and LSA.

2.2 Methods

Prior to field surveys, a list of federal and provincial vascular plant species with conservation concern was
compiled. To identify any SOCC that may occur within the SSA and LSA, database searches were
completed using the Hunting, Angling and Biodiversity of Saskatchewan (HABISask) mapping application
(ENV 2018), the W.P. Fraser Herbarium (SASK 2018), and the Species at Risk Public Registry
(SARPR 2018). Search areas used for the HABISask and W.P Fraser Herbarium database results
encompassed a 30-km radius from the centre of the SSA. The list of provincially rare vascular plants that
occur in the Mid-Boreal Upland and Athabasca Plain ecoregions was reviewed to determine if any protected
species may occur within the LSA (including the SSA) (SKCDC 2018).

Search results for SOCC included species considered federally and/or provincially rare or sensitive that are
expected to occur in the study areas, as well as previously recorded occurrences of rare, at-risk, and
protected species in the vicinity of the LSA. Federally rare or sensitive species are designated as
endangered, threatened, special concern, not at risk, or extirpated under Schedule 1 of the Species at Risk
Public Registry (SARPR 2018). Provincially rare or sensitive species are designated S1 (critically
imperiled/extremely rare), S2 (imperiled/very rare), S3 (vulnerable/rare to uncommon), SH (historically
present without recent verification), SNR (species not yet provincially ranked), or SU (provincial status
uncertain due to insufficient information) by the SKCDC (2018, 2021).

2.3 Results

The HABISask database search identified four provincially rare plant species within 30 km of the centre of
the SSA and with potential to occur within the SSA or LSA; the W.P. Fraser Herbarium and Species at Risk
Public Registry database searches yielded no results (SASK 2018; SKCDC 2018; Table 2.3-1). English
sundew (Drosera anglica), hair-like beaked-rush (Rhynchospora capillacea), and horned bladderwort
(Utricularia cornuta), which are all provincially-ranked S3, have been observed within 30 km of the centre
of the SSA, but at least 10 km from the border of the LSA. Heart-leaved twayblade (Listera cordata var.
cordata), which is provincially-ranked S3, has been observed within approximately 1 km of the LSA.
Although no provincially rare plants have been documented within the SSA or LSA, due to the remote
location of the Project the absence of observation information in HABISask may reflect lack of previous
survey effort in the area rather than an absence of rare species. All four of the rare vascular plant species
previously found within 30 km of the Project grow in wetland habitats, which was taken into consideration
when designing the vegetation inventory and rare plant surveys. Two hundred and seventy six (276)
provincially rare plants are known to occur in the Mid-Boreal Upland and Athabasca Plain ecoregions and
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have potential to occur within the SSA or LSA (SKCDC 2018, 2021; Appendix A, Table 1). None of the plant
species identified in these database searches are federally listed by Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) or on Schedule 1 of the Species at Risk Act (SARA) (SARPR

2018).

Table 2.3-1:

of the Rook | Project

Provincially Rare Vascular Plant Species Known to Occur within 30 km of the Centre

Provincial Rank and Activity Restriction

e Common BB .
Scientific Name Name SKCDC | Protected Restrlc_:ted S_etback Habitat
Activity Distance
Rank Aspect
Dates (m)
Marly shores, fens, and
Drosera anglica English sundew S3 Occurrence Year round 30 drainage tracks in peat
bogs?.
Moist to wet calcareous
Rhy'nchospora Hair-like 33 Occurrence Year round 30 fens, seeps over limestone
capillacea beaked-rush or calcareous rock, and
marsh meadows?.
Moist to wet, mossy
. ) spruce or mixedwood
Listera cordata Heart-leaved S3 Occurrence Year round 30 forests, swamps, and
var. cordata twayblade
sphagnaceous bogs and
fens®.
Utricularia cornuta Horned S3 Occurrence Year round 30 Peaty or muddy shores
bladderwort and bogs®.

Source: Scientific, common names, and provincial rank from SKCDC (2021); Activity restriction guidelines for high-disturbance activities as

per ENV (2017b).

SKCDC = Saskatchewan Conservation Data Centre. S2 = Imperiled/very rare; S3 = Vulnerable/rare to uncommon.

aSource: FNA 2018.

®Source: Harms and Leighton 2011.

°Source: Looman and Best 1979.
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VEGETATION INVENTORY AND RARE PLANT SURVEY

3.0 VEGETATION INVENTORY AND RARE PLANT SURVEY
3.1 Study Objectives

To meet regulatory guidance and scientific best practices, field surveys were completed to assist in
describing terrestrial and aquatic environmental conditions (ENV 2014; IAAC 2019; CNSC 2020). The
objectives of the vegetation inventory and rare plant surveys conducted in summer 2018 were to confirm
and expand upon ecosite and plant communities data from database searches, meet Saskatchewan
Ministry of Environment (ENV) guidelines for sampling effort in each habitat found within the area of the
Project, and to document occurrences of terrestrial and aquatic vascular plant species, including rare and
weedy species (ENV 2017a; GS 2010). Surveys were also used to determine which habitats in the LSA
have the highest potential to support rare plant populations and gather abundance and distribution data on
rare plant occurrences, as SOCC are a potential VC for the EA (ENV 2017a; CNSC 2020).

3.2 Methods

Two terrestrial vegetation inventory surveys were conducted in the LSA between 6 and 13 June 2018, and
14 and 21 August 2018. An aquatic vegetation inventory survey was completed between 15 and 17 August
2018. The surveys were conducted in accordance with the CanNorth Standard Operating Procedures
(SOPs) for terrestrial and aquatic vegetation inventory surveys, which conform to ENV guidelines, and
account for potential VCs (ENV 2014; ENV 2017a). A Species Detection Research Permit (#18SD005) was
obtained from ENV, Fish and Wildlife Branch.

Terrestrial vegetation inventory surveys focused on community composition by identifying and documenting
distribution and abundance for vascular plant species present, including the presence of rare/sensitive
species and weed species listed under The Weed Control Act (GS 2010). Survey locations were determined
prior to the commencement of field work, and were based on available ecosite information. Survey locations
were aimed to proportionally sample all habitat strata present within the SSA as per the formula provided
by ENV (2017a) below, along with select areas of the LSA.

y = (0.8x/z) + (40/z)

where:

« "y" is the number of 100 m transects;

« "z" is the total transect width (e.g., for a two-person team) in m; and
+ "x" is the area of each habitat strata in hectares (ha) (ENV 2017a).

Habitat strata were based on McLaughlan et al. (2010) mapping layers provided by the author and the
Saskatchewan Research Council (SRC; see Section 7.0 for mapping sources). Survey effort was based on
the total habitat area of the SSA, not the Project footprint shown in figures, as the footprint was in a
preliminary draft stage during the field planning period. Initial survey calculations were used as a rough
guide for survey effort (i.e., minimum total number of transects to be completed) with the expectation that
in situ habitat strata may be different than the habitat predicted by the McLaughlan mapping model due to
the model’s predictive power and changes in the land cover composition over time, such as disturbance
(i.e., fire, mining exploration, flooding, etc.). Additionally, the mapping model used for McLaughlan (2010)
habitat strata is based on a coarse scale (1:20000 to 1:50000) that does not always account for small,
unique ecosites on the landscape. As per ENV (2017a) guidelines, all habitat strata within a Project footprint
should be sampled a minimum of once, and those ecosites on the landscape that were not identified through
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preliminary desktop searches (i.e., small and unique ecosites) were adequately sampled to meet this
requirement when observed in situ. The area of the Project lies on the boundary of two ecozones, Boreal
Plain and Boreal Shield. Boreal Shield was selected as the primary habitat strata to use for preliminary
planning based on available mapping layers, aerial imagery, and previous data collected in the Patterson
Lake area. McLaughlan (2010) provides ecozonal synonyms, or comparable ecosites found in different
ecozones, which can be useful in a transition zone such as the area of the Project if in situ transects prove
to be a poor fit for either ecozone.

Surveys were conducted by two qualified botanists via straight-line transects, twice in a growing season for
detection of early- and mid-season blooming species (ENV 2017a). Transects are the required sampling
unit because they are repeatable, reduce bias, allow calculation of search effort, reduce errors, and are
more likely to detect rare plants (Henderson 2009; ENV 2017a). Width and length of transects are
determined by the habitat within the survey area. Transect length for forested sites is 100 m, with the
maximum width between 4 m to 8 m (2 m to 4 m per person). Transect width is based on the most cryptic
(difficult to observe) potential target species and height and depth of vegetation in the habitat. If cryptic
species are unlikely and vegetation is short or sparse, transect widths may be wider, while areas with higher
potential for cryptic, rare species and dense vegetation require narrower transects (ENV 2017a). These
dimensions were used along with ecosite and habitat data from aerial photographs and database search
results to calculate the number of transects required (ENV 2017a). All transects were at minimum 10 m
apart, as per ENV guidelines, and the minimum area in ha sampled per habitat stratum was 3% of the total
habitat area, as per ENV guidance at the time of field planning, as the Project footprint had not been
finalized.

A total of 164 terrestrial vegetation inventory transects (Figure 3.2-1; Table 3.2-1), each 100 min length, at
85 locations, were surveyed fulfilling recommended sampling effort criteria required by ENV (2017a). A total
of 79 transect locations were surveyed twice, with the exception of six transect locations surveyed only
during the second field visit within the proposed airstrip when the location of the footprint had been updated.
These surveys within the proposed airstrip were conducted in a single habitat stratum which had already
been surveyed thoroughly enough to meet ENV requirements, and therefore conducting only one survey is
not expected to impact data quality. Differences between predicted and completed transects in Table 3.2-1
are related to the presence of unique (unpredicted) ecosites on the landscape, previous landscape
disturbances, and the Project footprint adjustments made just before and during in-field vegetation surveys.
Where unique ecosites were encountered within polygons predicted to be of a different ecosite type,
additional vegetation inventory surveys were completed in these unique habitat strata; conversely, where
an ecosite comprised less area than expected from desktop studies, survey effort for that habitat stratum
was correspondingly reduced in favour of capturing vegetation community composition of unique ecosites
encountered.

NexGen Energy Ltd. — September 2021
Vegetation Baseline Report 2 10 CanNorth



VEGETATION INVENTORY AND RARE PLANT SURVEY

Patterson
Lake

Patterson
Lake

— R Map Sources: Natural Resources Canada "CanVec"; Esti et.al.
©  Vegetation Inventory ke | "World Imagery - Clarity"

H Refer to text for full details & disclaimer
N 1 Patterson | ake
\:| Footprint of Proposed Infrastructure T G File: 3008-R18  Client: NexGen Energy Ltd
E I | Study A / 28 /Jul /2021 Geomatics: CC  Reviewed by: KW
.ocal Study Area Yol B NAD 1983 UTM Zone 12North 1,100m
Lake
Site Study Arca Original document scale 1:24.,000

Lake T
e

: F
Forrest
Lake

Figure 3.2-1: Location of Terrestrial Vegetation Inventory Transects, Summer 2018
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Figure 3.2-1: Location of Terrestrial Vegetation Inventory Transects, Summer 2018 (cont’d)
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Figure 3.2-1: Location of Terrestrial Vegetation Inventory Transects, Summer 2018 (cont’d)
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Table 3.2-1:  Habitat Strata and Survey Effort for Rook | Terrestrial Vegetation Inventory Surveys

Minimum
. Area of Surve Predicted . Number of
PLZ‘:)';t;d Str_atqm Area_er TW?:&“ Formula Used® Minimum I{Inat‘?i’tt:xlt Transects
Stratume Within Habitat (m) y=(0.8x/z)+(40/z) Number of Strata Comr_)lettzd
SSA (ha) Stratlf)m Transects In Field
(ha)
BS03 816 24.5 8 =(0.8%24.5/8)+(40/8) 7 BS03 21
BS04 511 15.3 8 =(0.8*15.3/8)+(40/8) 7 BS04 7
BS13 21 0.6 8 =(0.8*0.6/8)+(40/8) 5 BS13 2
BS14 33 1.0 8 =(0.8*1.0/8)+(40/8) 5 BS14 3
BS17 104 3.1 4 =(0.8*3.1/4)+(40/4) 11 BS17 12
BS18 81 24 4 =(0.8*2.4/4)+(40/4) 10 BS18 13
BS22 58 1.7 4 =(0.8%1.7/4)+(40/4) 10 BS22 -
BS24 6 0.2 4 =(0.8*0.2/4)+(40/4) 10 BS24 1
BS5 6
BS10 3
Unpredicted ) ) ) ) ) BS15 1
Ecosite BS16 4
BS21 2
BS23 2
Revegetating/
Regenerating 262 7.9 4 =(0.8*7.9/8)+(40/8) 12 Burn® 8
Burn®
Total 77 85

LSA = Local Study Area; SSA = Site Study Area.

aSource: Habitat strata based on mapping layers provided by McLaughlan et al. (2010) and the Saskatchewan Research Council (SRC).
Landcover types unsuitable as terrestrial plant habitat (i.e., water, roads) are omitted.

®Calculated as 3% of the total number of ha per habitat stratum in the site study area.

°Source: ENV (2017a); x = minimum area in ha per habitat stratum; z = transect width; y = minimum number of transects required.

9Where habitat strata differed in situ from those predicted from desktop studies, survey effort for predicted habitat strata was reduced in favour
of capturing vegetation community composition of unique ecosites encountered.

°Regenerating/revegetating burn; treed vegetation <20 years old.
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ENV (2017a) recommends the completion of aquatic vegetation surveys for projects within 45 m of
semi-permanent or permanent wetlands, including lakes and large waterbodies. Consequently, aquatic
vegetation inventory surveys were conducted in four survey locations in Patterson Lake, within close
proximity to existing (e.g., exploration camp dock) and potential future site operations. Each location had a
rectangular grid/array of sampling points, with the points extending from the shoreline outwards into the
lake, ending at the maximum depth most likely to support aquatic plant populations. A total of 103 sampling
points were surveyed within these four survey locations (Figure 3.2-2). As per previous research and
regulatory standards (Madsen 1999; ENV 2017a), the arrays had at least four sampling points per hectare
of the littoral zones, with points spaced 25 m to 70 m apart. The number of points per array was dependent
on the size of the littoral zones, with larger zones having more sampling points. At each sampling point, the
presence and identification of any existing submerged, floating-leaved, and emergent vegetation was
recorded.

All species observed during terrestrial and aquatic vegetation inventory surveys were recorded. Where field
identification of a plant specimen was not possible, photographs were taken of the specimen and habitat
and confirmed upon return from the field trip. Specimen collection was only completed if necessary for
identification and if the collection resulted in a loss of less than 4% of the local population (ENV 2017a).
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Results
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33 Results

A total of 114 plant species were detected across both the terrestrial and aquatic vegetation inventory
surveys within the SSA and LSA (Appendix A, Table 2). The dominant habitats within the SSA and the area
of the proposed Project consisted of regenerating and recently burned jack pine stands (Appendix B,
Photo 1). These vegetation communities tend to have very low species diversity, being almost exclusively
dominated by jack pine and common ericaceous shrub species (e.g., bearberry [Arctostaphylos uva-ursi,
Labrador tea [Rhododendron groenlandicum], blueberry [Vaccinium myrtilloides], mountain cranberry
[Vaccinium vitis-idaea ssp. minus]), and green alder (Alnus viridis ssp. crispa). The forest floors of these
communities have a greater proportion of lichens than mosses and are typically covered with needle litter,
woody debris, and rocks. To a lesser extent, mature jack pine-dominated forests were also observed within
the SSA and LSA (Appendix B, Photo 2). These are similar to the regenerating stands, but differ in tree
height and canopy cover, tend to have greater green alder cover, and have more mosses on the forest floor
than lichens. Other vegetation communities present within the SSA and LSA include wetlands (see
Section 4.3) and moist mixedwood/deciduous forests.

A total of three provincially rare plant species were identified in the SSA during the vegetation inventory
surveys; two of these were terrestrial species, and one was aquatic (Figure 3.3-1). The terrestrial rare plants
included two rare sedge species: Hudson Bay sedge (Carex heleonastes) and beautiful sedge
(C. concinna) (Appendix B, Photos 3 and 4). Both sedge species are provincially ranked as
S3 (vulnerable/rare to uncommon) (SKCDC 2018; Table 3.3-1). Over 50 individuals of beautiful sedge and
one individual of Hudson Bay sedge were observed. Both rare sedge species were observed growing in
moist habitats (i.e., bogs, fens, moist woods) (Table 3.3-1).

Outside of the proposed disturbance area of the Project, vegetation communities in the SSA or LSA are
largely undisturbed from anthropogenic sources. Thus, additional rare plant populations may also exist in
areas of high habitat potential within the SSA or LSA, as only a portion of available habitat was surveyed.
These vegetation inventory surveys do not preclude the potential for additional rare plant species to be
present (i.e., due to variable emergence between years). A detailed vegetation table denoting terrestrial
plant species found per transect is provided in Appendix A, Table 3.
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Figure 3.3-1: Provincially Rare Plant Species Observed in Site Study Area, Summer 2018
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Table 3.3-1: Provincially Rare Plant Species Observed in the Site Study Area, Summer 2018
™ i g
. Common SKCDC Study . UTM Coordinates
Scientific Name N Rank Count A Habitat
ame an rea Easting | Northing
Carex Hudson Bay s3 1 SSA Shrubby rich fen | 604581 | 6389094
heleonastes sedge
50+ SSA Shrubby bog 603984 6394070
. Beautiful Lakeshore/moist
Carex concinna sedge S3 2 SSA coniferous 603974 6394157
1 SSA Moist mixedwood 602978 6391074
Lobelia Water lobelia s3 1 SSA Aquatic/lake 603402 | 6391316
dortmanna shoreline

Source: All scientific, common names, and provincial ranks from SKCDC (2018a) with the exception of water lobelia (see footnote b).
a) UTM = NAD83, Zone 12U.

b) Floating fragment only, no rooted specimen found. Species ranking from SKCDC (2021).

SKCDC = Saskatchewan Conservation Data Centre; S3 = vulnerable/rare to uncommon; SSA = Site Study Area.

The aquatic vegetation inventory survey revealed that littoral zones in the four surveyed locations in
Patterson Lake are largely non-vegetated. Four different areas were sampled, and of the 103 sampling
points visited, plant occurrences were documented at only 16 points (Figure 3.3-2; Appendix A, Table 4).
Area 1 was sampled at 25 points for a total of three observed species: sago pondweed (Stuckena pectinata)
ranked S4; narrow-leaved bur-reed (Sparganium angustifolium), ranked S4; and a floating fragment of
water lobelia (Lobelia dortmanna), ranked S3 (SKCDC 2021), detected at a single survey point (Appendix
B, Photo 5). No rooted specimens of this species were detected at any sampling points and the source of
the floating fragment was unknown. Area 2 was sampled at 23 points with one species observed: spiny-
spored quillwort (/soetes echinospora), ranked S4. Area 3 was sampled at 23 points for a total of four
observed species: sago pondweed; narrow-leaved bur-reed; northern pondweed (Potamageton alpinus),
ranked S4; and yellow cowlily (Nuphar variegata), ranked S4. Area 4 was sampled at 32 points for a total
of three observed species: sago pondweed, spiny-spored quillwort, and narrow-leaved bur-reed.

Although none of the rare plant species listed in Table 2.3-1 are listed under SARA or protected under The
Wildlife Act (GS 1998; SARPR 2018), they are provincially rare (S3). All provincially ranked plant species
have recommended activity restriction setback distances. For high disturbance activities such as mining
developments, there is a recommended year-round setback of 30 m for all S1 through S3 species (ENV
2017b).

No weeds listed under The Weed Control Act (GS 2010) were observed within the LSA or SSA. American
mistletoe (Arceuthobium americanum) was observed in eight transects within the LSA (Table 3.3-2), four
of which were near the area of the proposed Project (Figure 3.3-3). American mistletoe is a parasitic plant
that grows on pine trees, with jack pine being the main host in Saskatchewan. Although this is a native
species, it is considered to be a problematic forest pest that can infest large areas of pine forests (GS 2016).
The most recognizable symptom of mistletoe infestations is the prolific growth of infected branches known
as “witches’ broom” (Appendix B, Photo 6). American mistletoe uses trees of any age as hosts, with younger
trees and seedlings being more susceptible to mortality from infection. Ultimately, mistletoe infestations can
kill large volumes of trees and can produce a substantial fire hazard (GS 2016).
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Figure 3.3-2: Patterson Lake Aquatic Vegetation Inventory Survey Results, August 2018
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Figure 3.3-2: Patterson Lake Aquatic Vegetation Inventory Survey Results, August 2018 (cont’d)
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Figure 3.3-2: Patterson Lake Aquatic Vegetation Inventory Survey Results, August 2018 (cont’d)
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Table 3.3-2:  American Mistletoe (Arceuthobium americanum) Observations, Summer 2018

L. UTM Coordinates?
Transect Description Stand Age Study Area . -
Easting Northing
SSA/Near
VI_011 Regenerating/recent burn 0-5 years Project 605005 6393332
Footprint
SSA/Near
VI_018 Regenerating/recent burn 6-20 years Project 604477 6391766
Footprint
SSA/Near
VI_021 Mature/old-growth > 100 years Project 603865 6391505
Footprint
SSA/Near
VI_033 Regenerating/recent burn 0-5 years Project 605263 6393444
Footprint
VI_047 Mature/old-growth > 100 years SSA 604102 6389822
VI_059 Mature/old-growth > 100 years SSA 603902 6389627
VI_060 Regenerating/recent burn 6-20 years SSA 604056 6389453
VI_063 Mid-succession 21-60 years LSA 603647 6389346

a) UTM = NADS83, Zone 12U.
SSA = Site Study Area, LSA = Local Study Area.
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Figure 3.3-3: American Mistletoe Observed in the Site and Local Study Areas, Summer 2018
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4.0 WETLAND CLASSIFICATION
4.1 Study Objectives

To meet regulatory guidance and scientific best practices, wetland classifications were completed to assist
in describing terrestrial environmental conditions (ENV 2014; IAAC 2019; CNSC 2020). The objectives of
the wetland classification surveys conducted in summer 2018 were to confirm and expand upon information
obtained from database searches, classify wetlands and associated ecosites, and determine which
wetlands were found within the area of the Project, SSA, and LSA. Wetland habitats have a high potential
for use as habitat by SOCC, and are considered a potential VC for the EA.

4.2 Methods

Wetland classifications were completed primarily in the SSA and in select areas of the LSA to verify
preliminary desktop habitat classification. All wetlands were classified using CanNorth’s SOP for northern
wetland classification, which is derived from a combination of the Canadian Wetland Classification System
(Warner and Rubec, Eds., 1997), Smith et al. (2007), and McLaughlan et al. (2010). Due to incomplete
alignment of boreal wetlands in Saskatchewan with any of these classification systems, both the Smith—
type wetland and the McLaughlin—type ecosite were recorded. Wetland classifications were conducted
between 6 and 13 June 2018, in conjunction with the first round of vegetation inventory surveys.

Several environmental conditions including hydrology, nutrient availability, geology, and climate interact to
dictate wetland vegetation communities. Therefore, plant species can be used to identify wetland classes
and ecosite type. Dominant tree and shrub species and associated percent cover were recorded at each
sampled wetland to identify the wetland classification, sub-category, and ecosite type based on Smith et al.
(2007) and McLaughlin et al. (2010), respectively. A legend defining the boreal wetland classifications and
their sub-categories is presented in Appendix A, Table 5.

4.3 Results

A total of 15 wetlands were classified within the SSA and LSA. Of these 15 wetlands, 13 were within the
SSA, 4 were in the immediate vicinity of the area of the Project, and 2 (Wetlands 5 and 13) were located
within the proposed Project footprint. Wetland 5 was within the originally proposed camp expansion location
(Figure 4.3-1; Table 4.3-1). Through the Project design refinement process, the proposed camp location
has now been moved closer to the mining operations, eliminating the associated potential impacts to the
aforementioned wetland. Wetland 13 remains within the boundary of the currently proposed Project
footprint.

Field ecologists identified three classes of wetlands, including bogs (10 observances), fens (3
observances), and swamps (2 observances) (Table 4.3-1). The bogs were classified further into two sub-
categories (i.e., shrubby and treed bogs) and two corresponding ecosite types (i.e., BS18 and BS17)
(Appe