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1 INTRODUCTION

Manitoba Infrastructure (Ml) is currently developing options to address ongoing flood issues in
the Assiniboine River and Lake Manitoba watershed basins. As part of this endeavour, Ml initiated
the Assiniboine River & Lake Manitoba Basins Flood Mitigation Study. This study, which was
completed in 2011, included several components. In particular, the "Assiniboine River & Lake
Manitoba Basins Flood Mitigation Study Lake Manitoba & Lake St. Martin Outlet Channels
Conceptual Design - Stage 1 - Deliverable No: LMB-01" (KGS Group 2014) and the "Assiniboine
River & Lake Manitoba Basins - Flood Mitigation Study LMB & LSM Outlet Channels Conceptual
Design - Stage 2" (KGS Group 2016) were key to identifying future flood protection initiatives for
the Assiniboine River and Lake Manitoba watershed basins.

The Stage 1 and Stage 2 Conceptual Designs prepared by KGS and MI included the three
following components:

o further development of the Lake St. Martin Outlet Channel (LSMOC), which involves
development of a channel in the area referred to as Reach 2 and completion of the channel
referred to as Reach 3;

e construction and operation of a new channel from Lake Manitoba (LM) to Lake St. Martin
(LSM) to increase flow capacity and expedite movement of flood waters between these
waterbodies; and

e construction and operation of an All Season Road (ASR) in the area of the Lake St. Martin
Outlet Channels to facilitate year-round vehicle, crew and equipment access to the Lake
St. Martin Outlet Channels.

These three main components formed the overall Ml Lake Manitoba and Lake St. Martin Access
Road and Outlet Channels Project (the Project) at the time of this writing. Ml later engaged M.
Forster Enterprises (MFE) and a team of professional consultants to conduct desktop and field
investigations at varying spatial scales near the Project to provide information on the existing
environmental conditions for each of the three Project components listed above. The intent of
these investigations was to describe the baseline conditions in vicinity of the Project to support a
future Environmental Impact Assessment (EIA). While the overall Project will require approval
and licensing under the federal Canadian Environmental Assessment Act (CEAA) and the
Manitoba Environment Act, the realignment and construction of an ASR for construction access
will require regulatory approval and licensing from the Province of Manitoba.

Desktop and field investigations were initiated in September 2015 to collect and document
information on the existing environmental conditions in the proposed Project area in support of
the future Environmental Impact Assessment (EIA). At the time of this writing, Ml had evaluated
a number of different conceptual route options for the LMOC and selected two preferred route
options for the LMOC, referred to as the LMOC Route C and LMOC Route D. As such, the
examination of existing environmental conditions for the LMOC was completed for the LMOC
Route C, which would be located south of the Fairford River and roughly parallel the southern
border of the Pinaymootang First Nation (FN); and the LMOC Route D, which would run from an
inlet on Watchorn Bay in LM to the outlet of Birch Creek on LSM (KGS Group 2016).
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During meetings and discussions with Ml in April 2016, Ml indicated that the Reach 2 alignment
and dike options described for the original LSMOC component of the assignment were being
revisited. A total of four channel alignment and/or dike options were proposed to be investigated
instead of the original one Reach 2 dike option. These additional alignments were referred to as
Option 1, Option 2, Option 3 and Option 4. As such, the areas proposed for the four alignments
were added to the 2016 desktop and field investigations for the LSMOC component of the Project.
Other than the proposed lengths and locations, there were no other data available for the
additional conceptual options at the time of this writing.

2 ABORIGINAL TRADITIONAL KNOWLEDGE

It is recognized that there are many plant species, wildlife species, fish species and areas of
cultural significance to many First Nations peoples, and that these plants, wildlife, fish and areas
of significance will vary by the practices of each First Nation, and their gathering locations. It is
recognized that First Nations people have a special relationship with the earth and all living things
in it. This relationship is based on a profound spiritual connection to the environment that guided
indigenous peoples to practice reverence, humility and reciprocity. First Nations people have
relied on many species of plants, wildlife and fish for subsistence needs and cultural values that
extend back thousands of years. In regard to the collection and use of Aboriginal Traditional
Knowledge (ATK) for the baseline investigations, Ml and First Nations consultations were ongoing
at the time of this writing, and ATK for plants, wildlife, fish and areas of cultural significance in the
Project Study Area had yet to be compiled.

3 STUDY AREA AND SPATIAL BOUNDARIES

The Project study area is located in central Manitoba in the region referred to as the ‘Interlake’ as
it lies between LM and Lake Winnipeg. Given that the information collected for the baseline
studies would be used in the environmental assessment for the overall Project, the study design
for the baseline studies included the establishment of appropriate study area spatial boundaries.

For the purposes of environmental assessment, the spatial boundaries for a project are typically
described for three spatial scales: a Project Footprint (PF), a Local Study Area (LSA) and a
Regional Study Area (RSA). The PF is the physical space or directly affected area on which the
Project components or activities are located; the LSA is the area beyond the Project footprint in
which Project effects are measurable; and the RSA is the area beyond the LSA within which most
indirect and cumulative effects would occur (CEAA 2015).

As noted above, the overall Project was presented by Ml as having three components and
included: 1) construction and operation of the LMOC; 2) further development of the LSMOC; and
3) construction and operation of an ASR in the area of the LSMOC. The ASR and LSMOC
components are linked as the ASR needs to be in place before the LSMOC works can be
undertaken, and sections of the ASR and LSMOC options are contiguous or in close proximity on
the landscape. The overall Project will require both federal and provincial approval and licensing,
whereas the construction and operation of the ASR will only require provincial regulatory approval
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and licensing. In addition, Ml requires the ASR to be in place to provide access for construction
and operation of the LSMOC options. As such, Ml required the baseline information for the ASR
in advance of the baseline information for the LSMOC options, to allow MI to secure approval and
licensing from the Province of Manitoba for the ASR component of the Project.

This need for the ASR baseline information prior to the LSMOC and LMOC baseline information
was met by preparing three separate reports for Ml: one report for the ASR, one report for the
LMOC, and one report for the LSMOC. This approach was used to resolve the timing needs for
the Project, but because some sections of the ASR and LSMOC occupy the same area on the
landscape, and the LMOC is in proximity to the LSMOC and ASR, it also resulted in a spatial
overlap when the LSA and RSA boundaries were determined for each of the three components.
Figure 1 illustrates the PF, LSA and RSA for the three Project components, and shows the overlap
that occurred. Figure 2 provides an illustration of the location of the proposed lengths and
locations for the conceptual Options 1 to 4. As noted above, other than the proposed lengths and
locations, there were no other data available for the additional conceptual options at the time of
this writing. The rationale and determination for the study area boundaries are further described
below. Note that the spatial boundaries selected for the EIA can be modified as desired from the
spatial boundaries selected for the baseline investigations; however, the data provided for the
three Project components were collected using the spatial boundaries indicated below.

3.1 Project Footprint

The PF for each of the project components was designated as the area encompassed by the
length and width of the Right of Way (RoW) for each of the proposed channel routes/options, i.e.,
LMOC Route C, LMOC Route D, LSMOC Reach 1, LSMOC Reach 3, and LSMOC Options 1 to
4. For the LMOC route options, the PF also included the areas in LM and LSM that could
potentially be affected by the use of cofferdams during construction, and by the installation of a
permanent groyne in LM. For the ASR, the PF was designated as the total length of the ASR
times the total width of the proposed RoW for the ASR.
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Figure 2: Illustration of Lengths and Locations of the Conceptual Options 1to 4

3.2

Local Study Area

The LSA for the project components was designated as the total length of each of the proposed
channel routes/options/ASR with a width of 5 km from either side of the centreline of the proposed
route/options/ASR for all environmental components except vegetation. This 5 km width on either
side of the proposed routes/options/ASR was selected based on:

Published guidance documents and environmental assessment criteria for air quality,
greenhouse gas (GHG) emissions, noise, vibration and human health (e.g., Health Canada
2011);

The need to include waterbodies and watercourses where aquatic organisms and/or their
habitat may be affected by the works associated with the construction and operation of the
routes/options/ASR (e.g., by changes in flow patterns);

Published literature on the potential local disturbance effects of roads on moose (Alces
alces) (Laurian et al. 2008; Silverberg et al. 2003; Wasser et al. 2011; Yost and Wright

2001);

The need to encompass wildlife movements, including Species At Risk (SAR), within the
area of the proposed routes/options/ASR,;
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¢ The need to provide an understanding of the existing socio-economic features of the area
surrounding the proposed routes/options/ASR; and

¢ The need to provide quantitative and qualitative information on the Heritage Resources
within and surrounding the area of the proposed routes/options/ASR as required under
existing legislation and in accordance with environmental assessment requirements.

For vegetation, the LSA was designated as the total length of the each of the proposed channel
routes/options/ASR with a width of 1 km from either side of the centreline of the proposed channel
routes/options/ASR to reflect the mostly sessile nature of plants, but also include areas of
potential seed dispersal, new growth or colonization.

3.3 Regional Study Area

The RSA was designated as the total length of each of the proposed channel routes/options/ASR
with a width of 20 km from either side of the centreline of the proposed channel
routes/options/ASR for all environmental components except vegetation. This 20 km width on
either side of the proposed channel routes/options/ASR was selected based on the guidelines,
criteria and legislation described above for the LSA, and to capture the area of a typical moose
home range, which has been cited as having a size of 40 km? (Hundertmark 1997).

For vegetation, the RSA was designated as the total length of each of the proposed channel
routes/options/ASR with a width of 5 km from either side of the centreline of the proposed channel
routes/options/ASR to allow for the assessment of vegetation at a community level, if required.

As noted above, the use of these spatial boundaries for the RSA and proximity of the Project
components resulted in some overlap with the areas potentially affected by the proposed LMOC,
and the existing and planned LSMOC and ASR. As a result of this overlap, the information
presented for the RSA in each of the three report assignments (LMOC report; LSMOC report;
ASR report) was similar for many of the environmental components, e.g., climate, air quality,
GHGs, noise and vibration, and socio-economic setting.

4 BIOPHYSICAL ENVIRONMENT

The following information provides a summary of the findings on the existing biophysical
conditions within the study areas established for the baseline desktop and field investigations for
the Project.

4.1 Climate

Climate can be defined as the generally prevailing weather conditions of a region throughout the
year, and is typically described by variables such as air pressure, cloud cover, humidity,
precipitation, hours of sunshine, temperature, wind speed and wind direction. Environment and
Climate Change Canada (ECCC) has collected climate normals data for several areas within
Canada from 1961 to 1990, 1971 to 2000 and 1981 to 2010. The ECCC weather station closest
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to the RSA with the most recent climate normals data, i.e., from 1981 to 2010, is located in Lundar,
Manitoba at Latitude 50°45' N and Longitude 97°56' W at an elevation of 266.7 m.

The 30 year climate normals report an average annual temperature of 1.9 degrees Celsius (°C),
with a maximum of 18.3°C in July, and a minimum of -18.1°C in January (Government of Canada
2016a). Mean annual precipitation is 480.2 millimetres (mm), of which 385.5 mm falls as rain with
the remainder 94.7 mm as snow (approximately 20 percent [%]). Precipitation falls primarily as
snow during the winter months, with the greatest snowfalls occurring in November, December
and January. Precipitation occurs mainly as rain during the spring, summer and fall seasons, with
overall levels of precipitation peaking in June, July and August.

The large lakes within and around the RSA have an influence on the climate and weather. The
basin size and position of LM, Lake Winnipegosis and Lake Winnipeg result in the creation of lake
and land breeze circulations that can cause highly variable winds in the area (Environment and
Climate Change Canada [ECCC] 2016a). The presence of the three large, shallow lakes creates
the effects of land and lake breezes and evaporative cooling, which can have a direct influence
on temperatures experienced on and off shore (ECCC 2016a).

Wind roses for the north basin of LM show that the prevailing wind directions on all parts of the
north basin are southeasterly, southerly, westerly and northwesterly from July through August,
and that the prevailing wind directions on all parts of the north basin are southeasterly, southerly,
westerly, northwesterly and northerly from September through November (ECCC 2016a). Wind
roses over the Narrows of Lake Winnipeg from June through August show that the prevailing wind
directions on all parts of the Narrows are northwesterly, northerly, southeasterly and southerly
during this period, and that the prevailing wind directions on all parts of the Narrows are southerly,
westerly, northwesterly and northerly from September through November (ECCC 2016a).

4.2 Climate Change

The effects of climate change in Manitoba have been reported to include warmer temperatures,
changes in rainfall and water availability, declining snow and ice cover, and extreme weather
events that can lead to increased risk of flooding and erosion in spring, and increased risk of
droughts in summer (Government of Manitoba 2012a). These climate change effects could lead
to declines in agricultural and ecological productivity, and warmer temperatures may cause
permafrost thawing and erosion, which will put northern roads, railways and other community
infrastructure at risk and result in a shorter winter road season (Government of Manitoba 2012a).

To address climate change issues, the government of Manitoba enacted The Climate Change
and Emissions Reductions Act in 2008, which set a target of reducing greenhouse gas (GHG)
emissions to six per cent below 1990 levels by 2012, and required the province to report on
whether emissions in 2010 were less than they were in 2000 (Government of Manitoba 2012a).
Manitoba also released Beyond Kyoto in 2008, an action plan on climate change that outlined
over 60 actions to reduce GHG emissions and adapt to the impacts of climate change across
multiple sectors including energy, transportation, agriculture, municipalities, businesses and
government operations. The Government of Manitoba is responding to the effects of climate
change using three main areas of focus:
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e reducing Manitoba’s GHG emissions
e adapting to the anticipated impacts of climate change

e collaborating and sharing best practices with other jurisdictions

Other means of offsetting the potential effects of climate change include the maintenance,
creation or expansion of ‘carbon sinks’. Carbon sinks are processes that remove greenhouse
gases from the atmosphere and store them long-term in another form, for example the storage of
CO- (carbon dioxide) in perennial vegetation such as shelterbelts and woodlots, and in soils as
organic matter (Government of Manitoba 2016a). Hundreds of billions of tonnes of carbon are
also sequestered in wetlands as peat or soil in the expanses of swamps, marshes, fens and bogs
that cover many areas of Manitoba (Manitoba Water Caucus 2016), including sections of the
Project study area.

4.3 Greenhouse Gas Emissions

Climate change has been linked to GHG emissions that contribute to atmospheric increases in
levels of CO; and other gases (e.g., methane [CH4], nitrous oxide [N2O]) that increase global
temperatures, change climate and precipitation patterns, and increase the frequency of extreme
weather events (ECCC 2016b). Environment and Climate Change Canada (ECCC) currently
tracks six GHG substances as part of Canada’s efforts to identify, quantify and reduce sources of
GHGs. The six substances are CO,, CH4, N2O, sulphur hexafluoride (SHs), perfluorocarbons and
hydrofluorocarbons (ECCC 2016b). Each GHG has a different global warming potential (GWP)
and persists for a different length of time in the atmosphere; as such, GHG emissions from
different types of gaseous compounds are converted into CO- equivalents to be compared and
tracked over time (Climate Change Connection 2016).

Manitoba was the 7" largest emitter of GHGs in 1990 and 2005, and the 8" largest emitter of
GHGs in 2014, in comparison to all other provinces and territories (ECCC 2016c¢).

ECCC also monitors GHGs under the Greenhouse Gas Emissions Reporting Program (GHGRP),
which is Canada’s legislated, publicly accessible inventory of facility-reported GHG data and
information. The most current data set available at the time of this writing was the summary for
the year 2014 (ECCC 2016d). In 2014, there were 12 facilities in Manitoba reporting under the
GHGRP. These facilities are located about 200 to 500 km from the Project area, with the
exception of the Graymont limestone and gypsum processing plant, which is located within the
RSA on Provincial Trunk Highway (PTH) 239 between the towns of Steep Rock and Faulkner.
This facility reported the 4th highest level of overall GHG emissions in Manitoba in 2014 (ECCC
2016d).

Other sources of GHGs in the RSA are likely from agricultural and recreational activities; vehicles
travelling PTH 6, which is the main highway in the area and an important route to Thompson,
Manitoba; and vehicle use on the other municipal roads and trails throughout the area. Pollutants
emitted from motor vehicles include NOx (nitric oxide and nitrogen dioxide), CO (carbon
monoxide), volatile organic compounds, and to a lesser extent SO, (sulphur dioxide) and
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particulate matter. These compounds are monitored under provincial and federal air quality
guidelines and legislation, which are discussed below in the air quality section.

Infrastructure within the LSA for the proposed LMOC Route C and LMOC Route D includes:

e sections of paved highway, gravel roads and dirt trails;

e a portion of the Manitoba Hydro BiPole Il transmission lines;

e rural residential areas, farm properties and vacation properties;

¢ the Fairford dam and fishway;

e wastewater treatment lagoons;

e small businesses and services such as convenience stores and gas stations;

e the Roviera resort and campground at Fairford;

e Watchorn Provincial Park; and

e quarries located on the west side of PTH 6 at Hilbre and south of PTH 6 along the
Pinaymootang FN border.

Communities within the LSA include Fairford, Hilbre, Birch Bay, Grahamdale and a portion of the
Pinaymootang FN.

It is expected that there are minor GHG emissions released related to the operation of services
and residences in the LSA; however, the human population and amount of overall development
and commercial activity in the area is of low density versus more populated urban areas. Land
use conversion from vegetation to the wetted channel and associated structures of the LMOC
could contribute to GHG emissions for the Project due to loss of carbon sequestration. However,
this land use conversion will only occur in limited sections of the PF area, and additional areas of
vegetation, including wetland areas, are present throughout the PF, LSA and RSA.

Within the LSA for the proposed LSMOC and ASR, infrastructure is limited to the existing
municipal road, forestry road, winter roads, the LSMOC Reach 1 and LSMOC Reach 3. The town
of Spearhill and a portion of the Dauphin River FN are the only human settlements within the LSA.
Human activities within the LSA are limited to access by truck, All Terrain Vehicle (ATV) or
snowmobile for hunting, fishing or other recreational use. Based on the low population and limited
use of the area, the existing environment for GHG emissions in the LSA was considered to be
low.

Land use conversion from vegetation to the wetted channel and associated structures for the
LSMOCs and from vegetation to the permanent gravelled road surface for the ASR could
contribute to GHG emissions for the Project due to loss of carbon sequestration. However, this
land use conversion will only occur in limited sections of the PF area, and additional areas of
vegetation, including wetland areas, are present throughout the PF, LSA and RSA.

4.4 Air Quality

In Manitoba, air quality issues are mostly local in nature and are primarily related to odour and
other pollutants such as wind-blown dust released from specific local sources or activities.
Emissions from the metal smelters in Flin Flon and Thompson and smoke from forest fires tend
to be the most significant sources of air pollution in northern Manitoba (Government of
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Manitoba 2009). Southern Manitoba has also experienced poor air quality on occasion due to
smoke from forest fires or crop residue burning. Air quality within the RSA is affected by the
commercial, agricultural, recreational, rural, transportation and urban activities that occur in the
region, as well as from naturally occurring forest fires.

The Province of Manitoba and Environment Canada operate air quality monitoring stations in the
cities of Brandon, Flin Flon, Thompson, and Winnipeg, Manitoba. The air quality monitoring
stations closest to the Project area are located in the City of Winnipeg at 65 Ellen Street and at
299 Scotia Street. Air quality parameters that are monitored include: carbon monoxide (CO);
particulate matter less than or equal to (<) 10 microns (PMqt); particulate matter < 2.5 microns
(PMa2s), nitric oxide (NO); nitrogen dioxide (NO>); nitrogen oxides (NO); ground level ozone (O3);
sulphur dioxide (SO-); wind direction; and wind speed (Government of Manitoba 2016b).

The Manitoba Ambient Air Quality Criteria (Government of Manitoba 2016c) provides the
maximum tolerable, maximum acceptable and maximum desirable concentrations of air pollutants
required to protect and preserve air quality for human health. Comparison of the air quality
parameters at the City of Winnipeg monitoring stations for various dates in 2016 to the Manitoba
Ambient Air Quality Criteria indicated that the measured parameters do not exceed the maximum
acceptable level and meet the “maximum desirable” concentrations for parameters that have this
value defined.

Environment and Climate Change Canada has also developed the “Air Quality Health Index”
(AQHI), an index that is based on the relative risk to human health that can be caused by a
combination of common air pollutants (ECCC 2016e). These pollutants include ground-level Os,
PM25 and NO..

The AQHI data summarized for Winnipeg for the period from 1987 to 2008 indicates good air
quality for the majority of the time, with one episode of very poor air quality that occurred during
2002 that was likely due to smoke from burning crop residue in surrounding agricultural land
(Government of Manitoba 2009).

The RSA is located approximately 200 km northwest of the City of Winnipeg and has a much
lower density of population and development than the City of Winnipeg and surrounding areas.
As such, it is expected that the ambient air quality within the RSA is of similar or higher quality
than the ambient air quality for the City of Winnipeg. The RSA for the project is in a more forested
landscape than the City of Winnipeg, and therefore may experience greater frequency of smoke
from forest fires. The RSA includes and is adjacent to agricultural areas, which may also result in
air quality effects due to the burning of crop residues.

As previously noted, the human population and amount of overall development and commercial
activity in the LMOC LSA is of low density versus more populated urban areas. Existing effects
on air quality in the LMOC LSA include emissions and dust due to traffic on PTH 6 and other local
municipal, gravel and dirt roads and trails, including ATV and snowmobile activity; naturally
occurring or human induced forest fires; emissions and dust from quarrying and quarried rock
processing activities; odours, emissions and dust from farming activities; emissions from boating
and other water-based activities; emissions from home heating, maintenance and other
residential activities; and emissions from intermittent air traffic.
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Within the LSA for the proposed LSMOC and ASR, the level of human activities and development
is very low, with air quality effects limited to intermittent use of the municipal, forestry and winter
roads by trucks, ATVs or snowmobiles, and naturally occurring or human induced forest fires.

45 Noise and Vibration

Existing noise and vibration levels in the RSA are expected to be typical of an area that consists
mainly of forest, wetland and grassland areas with a transportation corridor and small urban and
rural centers, cottage areas, and the presence of commercial, recreational and transportation
activities. Existing sources of noise and vibration in the RSA include use of light and heavy
vehicles and equipment; quarrying activities; processing activities at the Graymont plant; farming
activities; recreational vehicles and activities (e.g., fishing, boating, hunting, snowmobiling, use of
ATVs); occasional air traffic; wind and wave action along shoreline areas; and bird migration,
nesting and breeding activities.

The Canadian National (CN) rail line that runs adjacent to PTH 6 and the spurs to Spearhill and
Steeprock have been abandoned since 1997 (Transport Canada 2016) and are no longer a
source of noise in the RSA. Planned upgrades to sections of PTH 6 have the potential to
contribute to noise and vibrations in the RSA. The upgrades to PTH 6 are part of a five-year plan
by the Manitoba Government and include paving of 19.5 km of asphalt from 1.6 km south of
Moosehorn to the Steep Rock Junction at PTH 239 in the RSA (Government of Manitoba 2013).

Within the LSA for the LMOC Route C and LMOC Route D, sources of noise and vibration include
road use, construction and maintenance activities by light and heavy vehicles and equipment;
quarrying activities; farming activities; recreational vehicles and activities (e.g., fishing, boating,
hunting, snowmobiling, use of ATVs); occasional air traffic; wind and wave action along shoreline
areas; livestock; and bird migration, nesting and breeding activities. The PF and LSA for the
LSMOC and ASR are located away from many of the sources of noise and vibration in the RSA,
which is expected to result in an existing environment of low ambient noise and vibration in the
PF and LSA for the LSMOC and ASR.

Traffic noise objectives have not been established in Manitoba for provincial highways; however,
highway traffic noise is indirectly controlled by Transport Canada under the Motor Vehicle Safety
Regulations (C.R.C., c. 1038) Schedule V.1 — Noise Emissions (Standard 1106), which defines
maximum permissible sound levels (PSL) for individual categories of vehicles (Government of
Canada 2016b).

Based on studies conducted on common noise levels and typical human reactions, noise levels
in the vicinity of a highway can be in the range of 50 to 70 decibels (dB), although actual noise
levels would be dependent on the volume of traffic, speed of the traffic and distance from the
roadway. Road construction equipment noise ranges between about 76 dB and 89 dB at 15 m
from the equipment. Noise control guidelines for land use planning are provided through
Manitoba’s Guidelines for Sound Pollution for daytime and nighttime acceptable and desirable
noise levels in residential areas (MCWS 1992). For residential areas, the maximum desirable
level is 55 dB during the day and 45 dB at night. For road construction, the industrial maximum
desirable level would be used, which is 70 dB day or night.
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D. J. Martin (1977) conducted a study on ground vibrations due to construction noise generated
by different types of equipment on different types of soils and surfaces. The study found that
vibration levels at 10 m from equipment such as an earth-moving plant and sheet-piling rig were
above the threshold of human perception and could cause disturbance to people. However, the
levels were much lower than the levels that could likely cause architectural damage to buildings.
The results showed that the major sources of vibration in road construction were the tracked
earthmoving plant, compaction plant and intermittent impacting plant. Rubber-tired equipment did
not generate ground surface vibration levels high enough to be detected by human subjects. At
distances greater than 10 m, ground attenuation effects may reduce the vibration levels to values
below human sensitivity.

Vibration assessments typically measure vibration in terms of the Peak Particle Velocity (PPV),
which is the maximum speed at which the ground particle moves due to the vibration, and is
expressed as either millimeters or inches per second (Explosives and Rockwork Technologies
Ltd. 2002). The PPV threshold for the perception of ground vibration is about 0.51 mm/s (0.02
in/s) for most people (The World of Explosives 2016). Ground vibration limits may be expressed
as a single value; however, it is more likely that the limits will vary based on frequency as the
limits are typically designed for the protection of property and structures.

The construction and operation of the proposed LMOC, LSMOC and ASR may require the need
for quarried rock and excavation in bedrock areas. The noise and vibration from a production blast
has been estimated as 128 dBa at 500 m, with a PPV of 1.3 mm/s at 500 m and an air blast (i.e.,
the wave of highly compressed air spreading outward from an explosion) of 119.4 dBa at 500 m
(Explosives and Rockwork Technologies Ltd. 2002). As such, there will be instances during
construction where noise and vibration levels may temporarily increase for short periods of time
within the PF and sections of the LSA that are in proximity to the PF. Based on data on the
attenuation of noise and vibration over distance, this increased noise and vibration level is not
expected to extend to the entire LSA or to the RSA. Noise and vibration levels may also increase
temporarily and locally during the operational phase of the proposed LMOC due to vehicle or
equipment use in the PF.

4.6 Terrain and Topography

The RSA traverses two Ecoregions, the Mid-Boreal Lowlands (148) and the Interlake Plain (155);
and four Ecodistricts: Sturgeon Bay (676), Waterhen (718), Gypsumville (720), and Ashern (723)
(Smith et al 1998). The LMOC Route C LSA is located within the Gypsumville (720) and Ashern
(723) Ecodistricts, and the LMOC Route D LSA is located mainly within the Ashern (723)
Ecodistrict. The LSA for the LSMOC and ASR is located mainly within the Sturgeon Bay (676)
and Ashern (723) Ecodistricts.

The Gypsumville (720) Ecodistrict is located in a small area surrounding LSM between Lake
Winnipeg and LM and has a mean elevation of about 251 metres above sea level (masl) (Smith
et al. 1998). The physiography of the region is mostly level to ridge till plain, partly covered with
thin, glaciolacustrine clay deposits. Vegetation is dominated by forest stand mixtures of trembling
aspen (Populus tremuloides), balsam poplar (Populus balsamifera), and white spruce (Picea
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glauca), while Jack pine (Pinus banksiana) prevails on drier sites (Smith et al. 1998). The principal
sources of water in the Ecodistrict are groundwater, and surface water from LSM. Topography
within the Ecodistrict includes slopes of zero to 2% that are 50 m to 150 m long, with an overall
gentle slope towards the northeast of approximately 0.7 m/km from LSM (Smith et al 1998).

The Ashern (723) Ecodistrict is located between LM to the west and Lake Winnipeg to the east
and has a mean elevation of about 274 masl (Smith et al. 1998). The Ecodistrict slopes very
gently toward Lake Winnipeg and westward toward LM (Smith et al. 1998). The physiography is
the outcome of Glacial Lake Agassiz’s retreat; wave action and iceberg scouring resulted in ridges
of coarse-textured small rock (cobble and gravel) and finer-textured depressions (Smith et al.
1998). Forest stand vegetation is dominated by trembling aspen in the ridge areas, but often
associated with balsam poplar and white spruce whose distribution is much affected by forest
fires (Smith et al. 1998). Willow (Salix spp.), sedge (Carex spp.), and meadow grass (Poa spp.)
occur in the poorly-drained depressions.

Groundwater, the principal source of water in the Ecodistrict, is from shallow sand and gravel
aquifers associated with the glacial till deposits (Smith et al. 1998). Smith et al (1998) describes
the topography in the Ecodistrict as a northwest-southeast trending, ridge and swale topographic
pattern, with grooved ridges ranging from about 400 m to 800 m wide and slopes that are usually
less than 5% and range in length from 50 m to over 200 m. The land surface in the Ecodistrict
slopes gently eastward toward Lake Winnipeg and westward toward LM at approximately 0.6
m/km, with local relief between ridges and swales of approximately 0.5 m to 3.0 m (Smith et al
1998).

The Sturgeon Bay (676) Ecodistrict encompasses most of the North Basin of Lake Winnipeg
(Smith et al., 1998). The ecodistrict slopes gently northeastward toward Lake Winnipeg (Smith et
al. 1998). The physiography is the outcome of Glacial Lake Agassiz’s retreat; wave action and
iceberg scouring resulted in ridges of coarse-textured small rock (cobble and gravel) and finer-
textured depressions (Smith et al. 1998). Black spruce (Picea mariana) dominates forest stands
due to extensive bogs/fens (peatlands) and poorly-drained mineral soils (transitional areas)
(Smith et al. 1998). Associated vegetation varies from mosses (e.g., Sphagnum spp.), ericaceous
shrubs (e.g. Labrador Tea [Rhododendron groenlandicum]), swamp birch (Betula pumila), sedge,
willow, and tamarack (Larix laricina) depending if characterized as a peatland or as a transitional
area. Groundwater, the principal source of water in the ecodistrict, is from shallow sand and gravel
aquifers associated with the glacial till deposits (Smith et al. 1998).

For the proposed LMOC Route C, elevation was found to rise from about 249 masl at LM to about
256 masl at approximately 3.5 km inland, and remains above 252 masl until the area around
PTH 6, after which the ground surface falls quickly to about 246 masl to LSM (KGS Group 2016).
For the proposed LMOC Route D, the elevation ranges upstream of PTH 6 from about 248 masl
to about 252 masl near PTH 6, from where the ground surface then falls quickly to about 245.5
masl to LSM (KGS Group 2016).

The elevation in the LSA for the proposed LSMOC and ASR is about 218 masl in the area of the
proposed LSMOC Reach 3 Johnson Beach/Willow Point outlet, rising to an elevation of about 295
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masl along the ridge that encompasses a section of the forestry road, and lowering to about 282
masl at the end of the municipal road.

4.7 Geology and Soils

The geology of the RSA is composed of layers of Devonian, Silurian and Ordovician carbonates
and sandstone formed during the Paleozoic era that overly or onlap with Precambrian granites or
gneisses (Leybourne et al. 2007). The LSM area is a region of great geological interest as it was
struck by a meteor during the Jurassic, Triassic or Permian period (Lapenskie and Bamburak
2015; Leybourne et al. 2007; McCabe 1971). The LSM meteorite impacted dolomitic Ordovician
to Devonian carbonates, basal sandstones and underlying Precambrian rock formations
(Lapenskie and Bamburak 2015; Leybourne et al. 2007; McCabe 1971).

The LSM impact structure was described by McCabe (1971) as a crypto-explosion crater
consisting of a crater or hole 22.4 km in diameter and more than 350 m deep, with a central core
3.2 km to 4.8 km in diameter, consisting of highly shock-metamorphosed Precambrian gneiss that
was uplifted by at least 213 m, and is exposed in the centre of the crater. At the crater rim, lower
Paleozoic and Precambrian rocks have been uplifted by about 213 m or more and are exposed
in outcrop near The Narrows of LSM; beyond the crater rim is a structurally uplifted belt extending
for about 22.4 km (McCabe 1971). The geological history of the area also resulted in large
deposits of limestone, dolomite and gypsum, many of which have been mined for use as
foundations and building structures, aggregate materials, cement, wallboard and Plaster of Paris
(Government of Manitoba 2016d).

Over time, areas within the limestone, dolomite and gypsum deposits become dissolved, forming
what is referred to as karst topography, which produces a variety of features such as underground
drainage systems, sinkholes and caves (Bilecki 2003). These sinkholes and caves can provide
wildlife habitat for a variety of species as dens, hibernacula and resting areas (Bilecki 2003). The
Paleozoic boundaries mainly encompass the Interlake Plain (155), Mid-Boreal Lowlands (148),
and a small portion of the Lake Manitoba Plain (162) Ecoregions, as defined by Smith et al. (1998),
and the RSA is located just south of the localized permafrost zone (Lockery 1984). The surficial
geology can be described as very calcareous, stony (cobble or gravel), water-worked glacial till
that is deep to shallow (20-30 m) over limestone bedrock (Smith et al. 1998).

Soils within the RSA are heavily influenced by the geology of the area. Chernozemic dark grey
surface horizons result, as well as soils composed of luvisol, brunisol and organic matter (Mills
1984). The soils in the Gypsumville (720) Ecodistrict are typically imperfectly-drained, dark grey
chernozems developed on strongly calcareous, loamy to clay glacial till; poorly-drained gleysol
and black chernozem soils occur on shallower areas (Smith et al. 1998). The Ashern (723)
Ecodistrict is comprised of dominant soils in the higher ridges that are imperfectly-drained, dark
chernozems developed on strongly calcareous, loamy to clay loam glacial till, while the low areas
are dominated by poorly-drained gleysols to shallow, slightly decomposed organic soils (Smith et
al. 1998). The soils associated with the Sturgeon Bay (676) Ecodistrict are very poorly-drained
shallow to deep moderately-decomposed mesisols dominate soils, but local areas of very poorly-
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drained sphagnum fibrosols and imperfectly-drained brunisols on glacial till ridges also occur
(Smith et al. 1998).

Geotechnical investigations conducted in 2015 showed that the stratigraphy along the proposed
LMOC Route C generally consisted of a thin layer of topsoil overlying till materials including silt
and clay till, silt till, clay till, and then bedrock; and that the stratigraphy along the proposed LMOC
Route D generally consisted of a thin layer of topsoil overlying till materials including clay till, silty
clay till, silt till, or sandy clay till with layers of sand, and then bedrock (KGS Group 2016). Along
the proposed LMOC Route C, limestone bedrock was encountered in all boreholes at approximate
depths ranging from 1.4 m to 6.1 m (KGS Group 2016). Along the proposed LMOC Route D,
limestone bedrock was encountered in one borehole located about 2.6 km inland from LM at an
approximate depth of 20.7 m, and extended to the end of the borehole at an approximate depth
of 22.3 m; all other boreholes investigated in 2015 along the Route D alignment were terminated
prior to reaching bedrock (KGS Group 2016).

In 2011, KGS Group drilled soil data cores in specified areas surrounding LSMOC Reach 1 and
LSMOC Reach 3 (KGS Group 2013a). Results from the drilling identified that the surface soils
were typically 0.75 to 0.90 m of organic peat underlain by silty clay till layers. Some gravel and
clay was encountered followed by limestone granite bedrock at approximately 9.75 m (KGS
Group 2013a). Additional soil surveys were completed in 2015 by KGS Group on the existing
access road along the alignment of the existing winter roads to LSMOC Reach 1 and LSMOC
Reach 3 (KGS Group 2016). Soils were found to be composed of a peat layer underlain by silty
clay and silt till over boulders or dense silt till. The layers ranged from 0 to about 1.5 m of peat,
0.5 m to 1.5 m of silty clay, 1.5 m to 3.0 m of silt till, with boulders or dense silt till found at depths
of about 3.8 m to 5.2 m (KGS Group 2016).

4.8 Vegetation

The desktop and field investigations for the vegetation studies included:

o classification of the vegetative cover classes in the Project study area using the Earth
Observation for Sustainable Development of Forests (EOSD) Land Cover Classification (LCC)
spatial database;

e wetland classification using the “Classification of Natural Ponds and Lakes in the Glaciated
Prairie Region” (Stewart and Kantrud 1971) for the LMOC study area, and the Ducks Unlimited
Canada's “Enhanced Wetland Classification” (Ducks Unlimited Canada 2014) for the LSMOC
and ASR study area;

¢ identification of plant species of conservation concern, plant species of significance to First
Nations, and invasive plant species; and

e ground and aerial surveys to collect and document the existing vegetation communities and
plant species found within the Project study area.
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48.1 LMOC

Four prominent land cover types were identified within the 5 km RSA for the proposed LMOC:
modified grassland, tilled cropland, marsh wetlands and aspen dominant hardwood stands. Land
use in the area is predominantly agricultural, consisting mainly of grazing and hay pastures with
some cultivated croplands.

No species at risk or species of conservation concern were observed along the proposed LMOC
Route C or LMOC Route D alignments during the 2016 field surveys. However, the shoreline
habitats of LM at the LMOC Route C and LMOC Route D inlets were characteristic of the rocky
shorelines at Steeprock, where previous observations of long-fruited parsley (Lomatium
macrocarpum) and hairy-fruited parsley (Lomatium foeniculaceum) have been recorded. A small
shrubby sphagnum bog along the proposed LMOC Route D alignment also provides habitat
suitable for rare orchid species that have known occurrences within the RSA (i.e. ram’s-head
lady’s-slipper [Cypripedium arietinum]), though none were observed.

Seneca root (Polygala senega) and pasture sage (Artemisia frigida) were two plant species
identified during the 2016 field surveys that may be of significance to First Nations. Seneca root
was widespread and abundant within the hayfields and grazed pastures along the proposed
LMOC Route C alignment, and was found mainly adjacent to wet meadows and along forest
edges. Pasture sage was only found at a few locations within open grasslands habitat and within
the heavily grazed pastures near the proposed outlet at LSM. Seneca root was only found in one
area along the proposed LMOC Route D alignment within a smooth brome hayfield adjacent to a
wet meadow zone of a large permanent wetland complex.

Twenty-three and 19 invasive species were identified along the proposed LMOC Route C and
LMOC Route D, respectively. No principal invasives or category 1 invasive species were observed
along either of the alignment options. Scentless chamomile (Tripleurospermum perforate) and ox-
eyed daisy (Leucanthemum vulgare) are considered Tier 2 noxious weeds under the Manitoba
Noxious Weed Act (NWA) and category 2 listed species by the Invasive Species Council of
Manitoba (ISCM) and were identified within several hayfields and pastures. Other moderate and
minor invasive species were observed along both channel alignments along roadsides and within
tame hayfields and grazing pastures where livestock activity and human disturbance is frequent.
The frequency and abundance of invasive species varied with the degree of disturbance.

4.8.2 LSMOC and ASR

The 5 km vegetation RSA for the proposed LSMOC and ASR lies within a large depression area
that is widely covered by an expansive graminoid dominant rich fen characterized by floating
sedge and buckbean (Menyanthes trifoliate) mats with patches of common reed grass
(Phragmites australis), bog birch (Betula glandulosa) and willows. Scattered throughout the large
fen network are ‘islands’ of treed and shrubby sphagnum bogs dominated by Labrador tea
(Rhododendron groenlandicum), pitcher plant (Sarracenia purpurea), bog laurel (Kalmia polifolia),
bog cranberry (Vaccinium oxycoccos), and three-leaved false Solomon’s seal (Maianthemum
trifolium).
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Some scattered upland mixedwood and coniferous forests were present on sandy moraine ridges.
The majority of the existing Access Road follows the upland moraine ridge, which ranges from
moist aspen and white spruce dominating mixedwood forests with a heavy willow and hazel
(Corylus spp.) shrub layer, to dry, open jackpine stands with creeping juniper (Juniperus
horizontalis) and herbaceous dominant understory.

The existing Reach 1 channel between LSM and Big Buffalo Lake is comprised of upland
mixedwood forest with some areas of black spruce and tamarack sphagnum bogs, and a large
expansive floating fen surrounding Big Buffalo Lake.

The area along the proposed Reach 2 dike option north of Big Buffalo Lake is composed of a
black spruce dominant transitional upland forest-treed bog habitat with pockets of true shrubby
and treed sphagnum bogs throughout. The majority of the area where the proposed Options 2, 3
and 4 of Reach 2 are located is one large graminoid rich fen connected to Big Buffalo Lake with
small pockets of treed and shrubby sphagnum bogs.

The existing Reach 3 channel heads north from Buffalo Creek and passes through predominantly
black spruce and tamarack sphagnum bog habitats. The area along the Johnson Beach option is
primarily comprised of expansive black spruce/tamarack treed sphagnum bogs, whereas the
habitat along the Willow Point alignment was composed largely of shrubby and open sphagnum
bog habitat with few trees. As both alignment options reach Lake Winnipeg, the sphagnum bog
habitats give way to hardwood riparian communities, coastal marshlands and sedge meadows.

One species of conservation concern listed by the MBCDC, the dragon’s mouth orchid (Arethusa
bulbosa), was identified during the vegetation surveys (Photograph 1).

Photograph 1:  Dragon’s mouth orchid (Arethusa bulbosa) observed within shrubby bog habitat at LSMOC plot
13. Photographed on June 10, 2016 by S. Gray Environmental Services Inc.

This orchid has a status of S2 under the MBCDC, i.e., a plant species that is rare throughout its
range or in the province (6 to 20 occurrences) that may be vulnerable to extirpation. This species
was found within a treed black spruce bog along the Reach 1 channel, just south of Big Buffalo

17



Lake Manitoba & Lake St. Martin Outlet Channels & Access Road
Summary of Baseline Studies March 2017

Lake and at several locations along the Willow Point option of the Reach 3 channel within open
sphagnum bogs. The habitats in which the dragon’s mouth orchids were found are common
habitat types throughout the RSA. Although not encountered during the 2016 field surveys, there
is a potential to encounter green adder’'s mouth orchid (Malaxis unifolia), ram’s-head lady’s-
slipper, and/or other species of conservation concern that have similar habitat preferences.

Seneca root was observed during the field surveys and was identified as a species of significance
to First Nations (NHLS 2016). This species was mainly found along the existing access road within
dry upland jackpine dominant forest and along the edge of open pastures. There were 12 invasive
species identified during the field surveys. These species were found predominantly along the
disturbed banks of the existing emergency channel of Reach 1 and Reach 3, and along the
shorelines of LSM and Lake Winnipeg, where human and animal traffic are more prevalent. One
species identified as a Tier 2 noxious weed under the NWA and a category 2 species by the
ISCM, scentless chamomile, was observed in a fairly isolated location along the municipal road
and within the tame pasture to the north of the municipal road.

49 Wildlife and Wildlife Habitat

The desktop and field investigations for wildlife and wildlife habitat included:

e examination and classification of the wildlife habitat types in the Project study area using the
Earth Observation for Sustainable Development of Forests (EOSD) Land Cover Classification
(LCC) spatial database and the Forest Resource Inventory (FRI);

o selection of key wildlife species of interest in the RSA using the process for VEC selection
defined by CEAA, information collected during the desktop studies, and previous knowledge
of the area;

¢ habitat modelling and habitat evaluation for selected key species to document and quantify
existing habitat for these species within the Project study area;

o field studies conducted in the fall of 2015, winter of 2015-16, spring 2016, summer 2016 and
fall 2016:

0 an aerial survey of the Project area was conducted in October 2015;

o0 winter 2015-16 surveys included an aerial moose, elk, and white-tailed deer survey, and
an aerial multispecies survey;

0 spring 2016 surveys included an aerial shoreline survey, a Piping Plover survey, an avian
Point Count survey, bird nest (egg) searches, a raptor nest and heron rookery survey, an
amphibian Point Count survey and a reptile hibernacula survey; and

0 investigations for Ecologically Sensitive Site (ESS) such as mammal dens, mineral licks,
snake and/or bat hibernacula, rookeries, and nests were conducted in the winter, spring,
summer and fall.

Data were gathered from various agencies and sources to provide historical context to mammal,
avian, reptile and amphibian presence and distribution within the RSA. Habitat modelling was
conducted for moose, elk, white-tailed deer, American beaver, American marten, and 20 key bird
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species identified as Species At Risk or species of special interest due to their provincial
conservation status, federal migratory bird status and/or socio-economic value. The fire history
for the area was collated and reviewed to examine changes in vegetation on the landscape over
time due to fire activity, which can influence the quality and availability of browse and other habitat
conditions for moose and other wildlife. The desktop studies also included a l