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EXECUTIVE SUMMARY

This report provides information on the climate, soils, hydrogeology, and geology of the Project
Study Area.

Historic climate data was collected and analyzed near the Project Study Area to characterize
typical climate conditions that could be expected for the Project. Manitoba has a mid-continental
climate characterized by four distinct seasons. The average annual precipitation is 586 mm, with
most of that (461 mm) falling as rain. There is significant range of temperatures experienced
throughout the year, with the highest monthly mean temperature of 19°C occurring in July, and
the lowest monthly mean temperature of -18°C occurring in January. Extreme daily minimum
and maximum temperatures for the period of record were -48°C in February and 38°C in June.
The most frequent wind direction is from the south, followed by the south-southeast. There is
also a large proportion of wind from the north, north-northwest, and northwest. The winds with
the highest speeds, greater than 7 m/s (25 km/h), mostly come from the northwest, west-
northwest, and north-northwest.

The terrain in the Project Study Area is characterized by level to gently undulating organic
deposits overlying clayey glaciolacustrine sediments, broken by local bedrock ridges and knolls.
Developed mineral soils are very limited, however there are extensive areas of organic terrain
with a variety of marsh, fen, swamp, and bog deposits.

Groundwater resources are limited in the Project Study Area. The unconsolidated deposits
overlying bedrock are typically fine grained and will not produce economical quantities of
groundwater. Exceptions include localized areas of sands and gravels where the hydraulic
conductivity is higher or areas of finer grained soils that are fractured and connected to a source
of recharge water. There are no regional aquifers, and shallow aquifers will typically be of
limited areal extent. Deeper wells may be more aerially extensive with recharge and discharge
areas occurring at greater distances.

The bedrock underlying the Project Study Area is predominantly metasedimentary and
metavolcanic crystalline gneiss of variable mineralogy but almost universally low in hydraulic
conductivity. Occasional areas of bedrock outcrop may be encountered — typically associated
with localized topographic highs.

The Line PQ95 corridor closely follows the alignment of the existing 66 kV transmission line, but
takes advantage of the higher and drier lacustrine deposits and occasional areas of outcrop to
minimize the challenges of tower foundations. However, crossing organic terrain is unavoidable
given the abundance and distribution of this terrain type. There were no significant differences in
soils, hydrogeology, or geology between the three Alternative Routes. Therefore, these features
were not used in the selection of the Final Preferred Route.

No Valued Environmental Components were selected from climate, soils, geology, and
hydrogeology.
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Potential effects from construction of the new 115 kilovolt transmission line, from Powerview-
Pine Falls, Manitoba to Manigotagan and Manigotagan Corner Station, include soil compaction
and rutting, soil erosion and compaction, removal of aggregate materials through creation
and/or expansion of borrow pits; and contamination of soil and groundwater due to spills and
application of herbicides to control vegetation growth.

Based on adoption of Manitoba Hydro’s mitigation measures outlined in their Environmental
Protection Plan, effects to soils, hydrogeology and geology are expected to be minimal.
Residual effects are predicted for loss of aggregate materials from existing or new borrow pits,
and soil compaction at the Manigotagan Corner Station Site. These residual effects will be
permanent, but are anticipated to be minor.

There are 83 quarry leases within the Project Study Area, and competition for existing borrow
pits, and potential new borrow pit locations can be expected, particularly in the northern portion
of the Project Study Area. Several of these quarry leases are held by the East Side Road
Authority for supply of gravel for road construction.

Follow-up and monitoring activities will be implemented to assess the success of the proposed
mitigation measures and to verify the magnitude and extent of residual effects.
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1 INTRODUCTION

1.1 Project Overview

The Lake Winnipeg East System Improvement (LWESI) Transmission Project (the Project) is
required to provide system upgrades in the region east of Lake Winnipeg. The Project will serve
existing and new load growth, and provide firm transformation and adequate voltage support for
the communities located in and around the region. It is expected that this new development will
meet the electrical requirements for at least the next 20 years.

The Project includes the construction of a new 115 kilovolt (kV) transmission line, from
Powerview-Pine Falls, Manitoba to Manigotagan [Pine Falls — Manigotagan 115 KkV
Transmission Line (Line PQ95)], approximately 75 kilometers (km) north of Powerview-Pine
Falls. The project will require the development of a new 115-66 kV transmission station
(Manigotagan Corner Station) west of the intersection of Provincial Road #304 and the Rice
River Road, near the community of Manigotagan. This station will serve as the terminal for the
new 115 kV transmission line as well as the existing 66 kV sub-transmission lines in the
Manigotagan area.

This technical report supports the Environmental Assessment (EA) Report to meet the licensing
requirements of the Manitoba Environment Act for a Class Il License for this project. .

1.2 Report Outline

This report provides information on the climate, soils, hydrogeology, and geology of the Project
Study Area. The report is organized as follows:

e Section 1 gives an overview for the project;

e Section 2 provides a description of the Project Study Area;
e Section 3 summarizes the methods used in the report;

e Section 4 provides a summary of the existing environment;

e Section 5 provides an evaluation of alternative routes and infrastructure from a discipline
perspective;

e Section 6 summarizes potential effects, mitigation measures and residual effects, as well as
a discussion on potential interactions with other projects, and monitoring and follow up
activities;

e Section 7 provides a conclusion; monitoring and follow up activities;
e Section 8 provides a list of references and personal communications; and

e Section 9 provides a glossary of terms.
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2 STUDY AREA

2.1 General Regional Area Description

The Project Study Area includes an area of approximately 2,112 km? and extends from south of
the Community of Powerview-Pine Falls, north to the Community of Manigotagan, and from the
eastern boundary of Lake Winnipeg, to approximately 10 km east of Provincial Road #304.
The Project Study Area contains three Alternate Routes and the Final Preferred Route for
Line PQ95, a 60 m wide right-of-way (ROW) centered on the line route, the Manigotagan Corner
Station and the Pine Falls Generating Station Switchyard. The Project Study Area was chosen
to be of sufficient size to assess any potential project effects on biophysical and socio-economic
components.

2.2 Study Area — Ecological Land Classification

The proposed LWESI Project is situated within the Boreal Shield Ecozone which is the largest
ecozone in Canada. In the province of Manitoba, this ecozone extends northward from the
south-east corner of the province between the east shore of Lake Winnipeg and the Manitoba-
Ontario border and broadly proceeds across the top of Lake Winnipeg from the Manitoba-
Ontario to the Manitoba-Saskatchewan borders. The ecozone is dominated by broadly rolling
uplands and lowlands. The southern extent of the Project Study Area near Powerview-Pine
Falls is situated within the northern portion of the Lake of the Woods Ecoregion. The middle and
northern portion of the project study area is contained within the Wrong Lake Ecodistrict of the
Lac Seul Upland Ecoregion (Smith et al. 1998). The terrestrial Ecoregions and Ecodistricts
encompassing the Project Study Area are presented in Map 1.

3 METHODS
3.1 Data Collection and Analysis
3.1.1 Climate

Climate data was acquired from records at Environment Canada Meteorological stations
(Environment Canada 2012). Two stations near Pinawa, Manitoba were selected because they
were close to the Project Study Area (approximately 40 km south), and had long-term records
for the climate variables required. The Pinawa WRNE (5032162) station was used for daily
temperature and precipitation data. This station had daily data between 1963 and 2011. The
Pinawa (503B1ER) station was used for hourly wind data. This station had wind data between
1988 and 2010.

December 2012 Climate, Soils, Hydrogeology and Geology
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3.1.2 Soil and Geology

Published soil, surficial geology, and bedrock geology maps were used to assess the mineral
soils, surficial geology and bedrock geology of the region. Water well records were obtained
from Manitoba Conservation and Water Stewardship to determine the amount of groundwater
usage in the area and what formations are utilized for water supply. Information on mining
claims and economic mineral potential were obtained from Manitoba Innovation, Energy and
Mines.

3.2 Valued Environmental Component Selection

The environmental assessment was focused on Valued Environmental Components (VECS),
which are aspects of the natural and socio-economic environment that are particularly notable
or valued because of their ecological, scientific, resource, socio-economic, cultural, health,
aesthetic, or spiritual importance. To be considered as a VEC, a component must have the
potential to be adversely affected by project development or have the potential to have an effect
on the Project.

A workshop was held with discipline experts to select VECs for the Project which met one or
more of the following criteria:

o identified regulatory requirements;

e consultation with regulatory authorities;

¢ information derived from published and unpublished date sources;

e information and comment received during the engagement of local communities;
o feedback through the Public Engagement Program; and

¢ biophysical and heritage assessment field surveys.

A preliminary list of VECs was proposed, and revised throughout the EA process which
balanced biophysical and socioeconomic components, and represented both potential positive
and negative effects of the Project.

No VECs were selected from climate, soils, hydrogeology and geology.

December 2012 Climate, Soils, Hydrogeology and Geology
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4 EXISTING ENVIRONMENT
4.1 Overview
4.1.1 Climate

Manitoba has a mid-continental climate characterized by four distinct seasons. Generally,
winters are long and cold, and summers are short and hot. Historic climate data was collected
and analyzed near the Project Study Area in order to characterize typical climate conditions that
could be expected for the Project.

A summary of the daily data at the Pinawa Station is shown in Table 1. The average annual
precipitation is 586 mm, with most of that (461 millimetres [mm]) falling as rain. There is
significant range of temperatures experienced throughout the year, with the highest monthly
mean temperature of 19°C occurring in July, and the lowest monthly mean temperature of -
-8 degrees Celsius (°C) occurring in January. Extreme daily minimum and maximum
temperatures for the period of record were -48°C in February and 38°C in June.

Climate normals from the Winnipeg Richardson International Airport A (5023222) station were
also collected to compare with the averages calculated for the Pinawa station. The Winnipeg
station is approximately 100 km from the Study Area, so is not likely be as representative as the
Pinawa station. However, the climate normals are rated A (meeting the highest Environment
Canada quality level) so any significant variation between the two stations could be an indicator
of problems with the Pinawa data. The Winnipeg normal data are shown in Table 2 and do not
indicate any issues with the summarized Pinawa data as there are no dramatic or unexpected
differences between the two data sets.

December 2012 Climate, Soils, Hydrogeology and Geology
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Table 1: Summary of Climate Data from Pinawa (5032162), 1963 to 2009
Parameter Jan Feb Mar | April | May | June | July | Aug Sept Oct Nov Dec | Total

Average Total
Precipitation (mm) 24 17 26 33 65 96 80 73 66 46 29 27 | 586
Max.Total
Precipitation (mm) 71 57 69 92 | 142 | 218 | 162 | 178 | 160 | 122 | 87 68 | 822
Min. Total
Precipitation (mm) 8 0 3 2 0 24 16 11 2 9 4 9 400
ﬁT‘]’;r)age Rainfall 0 2 8 23 63 96 80 73 66 38 8 1 461
Max.Rainfall (mm) 0 0 0 1 0 24 16 11 2 3 0 0 242
Min.Rainfall (mm) 5 23 46 73 | 142 | 218 | 162 | 178 | 160 | 99 76 21 | 696
ﬁ:‘ﬁ)rage Snowfall 23 | 16 | 18 | 10 2 0 0 0 0 8 2 | 26 | 125
Max.Snowfall (cm) 70 57 46 65 24 0 0 0 5 37 61 68 | 203
Min.Snowfall (cm) 3 0 0 0 0 0 0 0 0 0 0 9 58
Average Min.
Temporature (°C) 23 | 20 | -13 -3 4 10 13 12 7 1 -8 -18 -3
Extreme Min.
Temperature (°C) 44 | 48 | 41 | 29 | -14 -4 1 2 7 16 | 35 | -a0
Average Max. 12 -8 1 10 17 22 25 24 18 10 1 9 8
Temperature
Extreme Max. 10 12 20 33 35 38 37 37 36 29 23 10
Temperature (°C)
Average Mean 18 | -14 7 4 11 16 19 18 12 5 4 14 2
Temperature (°C)

Source: Environment Canada (2012); Min. = minimum, Max. = maximum

Table 2: 1971 to 2000 Climate Normals for Winnipeg Richardson International

Airport (5023222)
Parameter Jan Feb Mar | April | May | June | July | Aug Sept Oct Nov Dec | Total
Average Total
Preciptation (mm) 19.7 | 149 | 215 | 31.9 | 588 | 895 | 706 | 751 | 523 | 36 25 | 185 | 5137
Average Total 0.2 25 75 | 215 | 58 | 895 | 706 | 75.1 | 51.9 | 31 6.1 1.6 | 4156
Rainfall (mm)
Average Total 231 | 142 | 158 | 101 | 08 0 0 0 0.4 5 214 | 19.8 | 110.6
Snowfall (cm)
Average Dally 228 | -187 | -11 | 2.4 | 48 | 107 | 133 | 119 6 03 | -96 |-191| -31
Min. Temp.(°C)
Extreme Min.(°C) 422 | 45 | 378 | 263 | 111 | 33 | 11 | 06 | 72 | 172 | 34 | 378
Average Daily Max. | 157 | g5 | 41 | 103 | 192 | 233 | 258 | 25 | 186 | 108 | 09 | 9.7 | 83
Temp. (°C)
Extreme Max. (°C) 78 | 11.7 | 233 | 343 | 37 | 378 | 37.8 | 406 | 388 | 305 | 239 | 117
(Df(‘:';y Average Temp. | 175 | 136 | -6.1 4 12 17 | 195 | 185 | 123 | 53 | 53 | -144 | 26
ﬁ(‘:ﬁ;ﬁ)@]e Wind Speed| 179 | 167 | 17.7 | 184 | 17.9 | 164 | 146 | 149 | 171 | 18 | 17.4 | 171 | 16.9
’I‘D"."St Freg. Wind s s s s s s s s s s s s s
irection

Max. Hourly Wind
Spoed (kmih) 70 80 81 80 72 80 89 74 71 77 87 78
Max. Gust Wind 106 | 129 | 113 | 106 | 109 | 127 | 127 | 122 | 98 | 119 | 124 | 98
Speed (km/h)
Direction of Max. SE | \wo| N N Nw | w s | nw | nw | w ] w | wo | aw

Wind Gust

Source: Environment Canada (2012); Min. = minimum, Max. = maximum
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A wind rose was generated using WRPIlotView software (Lakes Environmental 2011) and is
shown below (Figure 1).Wind speed and direction data used to generate the wind rose was from
the Pinawa (503B1ER) station. The most frequent wind direction was from the south, followed
by the south-southeast. There was also a large proportion of wind from the north, north-
northwest, and northwest. The winds with the highest speeds, greater than 7 m/s (25 km/h),
mostly came from the northwest, west-northwest, and north-northwest. The wind directions were
generally similar to those indicated in the Winnipeg climate normals.

e

WIND SPEED
(m/s

l:l >= 7.0

6.0- 7.0
50-6.0

—

40-50
3.0- 40

20-30
1.0- 2.0
05-10

OJUNNECON

Calms: 4.74%

Figure 1: Wind Rose for Pinawa (503B1ER) from 1988 to 2010
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4.1.2 Soils

Developed mineral soils are very limited in the region (Map 1). However, there are extensive
areas of organic terrain that have a variety of marsh, fen, swamp, and bog features. Localized
or discontinuous areas of lacustrine clays, silts, and sands have a limited mineral soil horizon.
Shallow and deep mesisols and fibrisols are associated with the peatlands. Gleysolic soils have
developed on the poorly drained areas of glaciolacustrine sediments. Grey luvisolic soils are
associated with the moderately well to imperfectly drained glaciolacustrine blankets and veneers
overlying bedrock (Smith et. al. 1998). Where higher elevation areas have a till cover over
bedrock, there may be moss and lichen development with the possibility of a very limited zone
of acidic mineral soil (Smith et al. 1998).

4.1.3 Hydrogeology

Groundwater resources are limited in the Project Study Area. The unconsolidated deposits
overlying bedrock are typically fine grained and will not produce economical quantities of
groundwater (typically fine grained soils will not release sufficient water to make well
development economical). Exceptions include localized areas of sands and gravels where the
hydraulic conductivity is higher or areas of finer grained soils that are fractured and connected
to a source of recharge water, such as an adjacent river or lake. The bedrock underlying the
Project Study Area is predominantly metasedimentary and metavolcanic crystalline gneiss of
variable mineralogy but almost universally low in hydraulic conductivity. Secondary structure
such as faults and fracture planes represent limited pathways for groundwater flow as long as a
hydraulic connection to a source of recharge water exists.

Development in the area is limited so there is limited groundwater information available. Water
well records that exist were obtained from Manitoba Conservation and Water Stewardship
(2012). Records for 31 wells or test holes were provided within the Project Study Area. Thirteen
were noted as dry, 14 were completed in bedrock and 3 were completed in sands and gravels
above bedrock. For the test holes completed as wells, no detail was provided on the production
capacity of the well or the quality of the groundwater. Most of the wells were probably installed
for residential or recreational use. These applications require limited supply which may be
satisfied with the low yield potential for the overburden and bedrock in the area. It appears that
the majority of the groundwater usage is from limited aquifers within the bedrock.

It is expected that yields, where groundwater is encountered, will generally be low due to the
limited hydraulic conductivity. There are no regional aquifers and because of the limited
resources and demand for groundwater, no broad based aquifer studies have been completed.
Shallow aquifers will typically be of limited areal extent and be bounded hydraulically by
adjacent wetlands or water features. Deeper wells, in particular those in bedrock where more
productive fractures have been encountered, may be more aerially extensive with recharge and
discharge areas occurring at greater distances. Any deeper regional systems would tend to flow
westward with Lake Winnipeg serving as a discharge boundary.

December 2012 Climate, Soils, Hydrogeology and Geology
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4.1.4 Terrain and Surficial Geology

Level to gently undulating organic deposits overlying clayey glaciolacustrine sediments, broken
by local bedrock ridges and knolls, are characteristic of the terrain in the Project Study Area
(Smith et al 1998). Relief is limited. The regional gradient is east to west with localized knolls
reflective of shallow or exposed bedrock. Drainage is poor to imperfect with extensive areas of
organic terrain.

The Alternative Routes pass through areas characterized by glaciolacustrine sediments, organic
deposits, and Precambrian bedrock outcrop (Map 2). The glaciolacustrine sediments are
comprised of clay, silt, and minor sand deposited in Glacial Lake Agassiz approximately 10,000
years ago. Roughly east-west trending lobes of glaciolacustrine deposits are crossed by the
transmission line route at three locations, including near Powerview-Pine Falls at the south end,
at the crossing of the Black River near the Black River First Nation, and in the low-lying areas
around Manigotagan adjacent to the Sandy River, Duncan Creek, the Manigotagan River and
the Wanipigow River. The glaciolacustrine deposits can be expected to range in thickness from
1 mto 20 m. They may appear as massive to laminated deposits.

Organic materials comprised of marsh, fen, swamp, and bog deposits are located in poorly
drained areas crossed by segments of the Final Preferred Route. Two areas crossed by the
Final Preferred Route that are characterized by this terrain include north to northeast of the
Sagkeeng First Nation and to the south of the Sandy River. Such deposits typically range from
one m to five m in thickness and are often underlain by glaciolacustrine materials described
above.

Bedrock outcrop is a prominent feature below a 10 km segment of the preferred route located
south of the O’Hanley River (i.e., the portion of the Final Preferred Route trending northwest).
The bedrock in this area is composed of felsic (tonalitic) gneiss with minor amphibolite.
Occasional areas of bedrock outcrop may be encountered — typically associated with localized
topographic highs. The topography of the underlying bedrock surface will be generally mimicked
in the surface topography except in the low and flat areas occupied by recent organic deposits.

For the most part, the Final Preferred Route takes advantage of the higher and drier lacustrine
deposits and occasional areas of outcrop to minimize the challenges of tower foundations.
However, crossing organic terrain is unavoidable given the abundance and distribution of this
terrain type.

4.1.5 Bedrock Geology

The Project Study Area is underlain by 3 to 2.6 billion year old bedrock of the Superior Province
of the Canadian Shield. This portion of the Canadian Shield is a stable crator created from a
collage of ancient plates and arc terranes that were progressively amalgamated over a period of
more than two billion years.

December 2012 Climate, Soils, Hydrogeology and Geology
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The majority of the bedrock that underlies the Final Preferred Route ROW is granodiorite
gneiss, metasedimentary gneiss, and tonalite gneiss (Map 3). While most of the bedrock in the
area has been subjected to some degree of metamorphism, the rock types are stable and
durable from both a landform perspective and as a foundation unit for hydro towers where the
rock is either exposed or within a reasonable distance of ground surface.

4.2 Aboriginal Traditional Knowledge

An Aboriginal Traditional Knowledge (ATK) study was undertaken to provide relevant
information on local knowledge and land use that were absent from the Project Study Area data
record. Data on ATK was gathered during five workshops that were held in the communities of
Hollow Water, Manigotagan, Black River and Sagkeeng. Workshops were guided by a series of
guestions provided by discipline leads. Information was summarized in a series of map
biographies on traditional and current land use practices, and interview summaries, and land
use maps. Relevant information was integrated into the technical reports which support the EA
Report.

No feedback on climate, soils, hydrogeology, and geology was received through the ATK
process.
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5 EVALUATION OF ALTERNATIVE ROUTES AND
INFRASTRUCTURE

The overall route selection process for the Line PQ95 component is described in Chapter 3.0 of
the EA Report. Evaluation of the Alternative Routes focused on a predetermined set of
evaluation criteria. The evaluation criteria reflected the importance of known factors identified
from various perspectives including socio-economic, biophysical, cost and technical aspects.
These criteria, as well as valuable feedback obtained from the Public Engagement Program,
became the basis from which the Final Preferred Route was identified.

The Manigotagan Corner Station Site was selected on the basis of engineering and technical
criteria. The Preferred Station Site was integrated into the Public Engagement Program and
received favorable feedback from local community representatives.

The section below describes the inputs for Line PQ95 Alternative Routes and the Manigotagan
Corner Station Site from the soil, hydrogeology, and geology perspective.

5.1 Description and Evaluation of Alternative and Preferred
Route
5.1.1 Overview

The ROW for the Final Preferred Route closely follows the alignment of the existing 66 kV line,
but takes advantage of longer spans afforded by the larger towers to improve the alignment.
The Final Preferred Route follows higher and better drained soils and occasional areas of
outcrop to the extent possible to minimize the challenges of tower foundations. The majority of
the non-organic terrain is clays and silts deposited in the latter stages of the last glacial era.
Localized topographic highs may represent outcrops of till and even occasional small areas of
exposed bedrock. However, crossing organic terrain is unavoidable given the abundance and
distribution of this terrain type.

5.1.2 Alternative Routes

There were no significant differences in soil, hydrogeology, or geology between the three
Alternative Routes. Therefore, these features were not used in the selection of the Final
Preferred Route.
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6 EFFECTS AND MITIGATION

6.1 PQ95 Transmission Line

Potential effects from construction of the PQ95 include

¢ soil compaction and rutting from construction of access roads, and vehicle access for
clearing of ROW, transportation and erection of towers;

e |oss of soil due to erosion;
¢ removal of aggregate materials through creation and/or expansion of borrow pits; and

e contamination of soil and groundwater due to spills and application of herbicides to control
vegetation growth.

6.1.1 Soil Compaction and Rutting

Soil compaction and rutting can result from the movement of vehicles and equipment, storage of
materials and placement of towers. Loams, clays and other fine textured soils are most prone
to compaction and rutting.

Effects of soil compaction and rutting can be mitigated by managing equipment traffic routes
and activities for clearing of the transmission ROW, and installation of transmission towers to
minimize the impact. Former access routes from the 66 kV transmission line construction will
be followed wherever possible to avoid disturbing new areas. These areas may require new
clearing but are expected to recover naturally over time.

Construction of new access roads (if required), clearing of ROW, and erection of towers will be
completed under frozen winter conditions to the extent possible to minimize surface
disturbance. Surface disturbance is expected to recover naturally.

6.1.2 Soil Erosion

Erosion of soil can result when vegetation is removed and top soils are exposed to wind and
water. This can occur from activities associated with construction of access roads, tower
installation, water crossings and general access for construction. To mitigate impacts due to
soil erosion, industry best practices will be adopted to avoid or mitigate disturbance to soil, and
vegetation, particularly within riparian zones and on steeper slopes. When working on slopes
adjacent to water courses, silt control from run-off will need to be managed using appropriate
techniques (e.g., silt fences, check dams, diversion berms). Localized re-vegetation measures
may be required where surface scars from equipment traffic are extensive and unlikely to
regenerate or be delayed without some assistance.
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Construction activities will be completed under frozen winter conditions to the extent possible to
minimize surface disturbance. This is expected to minimize the potential for exposure of
mineral soils to wind and water action that could result in erosion. Surface disturbance is
expected to recover naturally.

6.1.3 Loss of Soil and Aggregate Materials

Aggregate materials will be required for upgrading of existing access roads and construction of
new access roads (if required), as well as for tower platforms. This will require removing
additional borrow materials from existing pits, and/or creation of new borrow pits for this
purpose. Effects may include reconfiguration of terrain, removal of aggregate material, and
creation of steep and potentially unstable slopes,

Effects of aggregate removal will be minimized by using existing access roads were possible to
reduce the amount of aggregate material required. Clearing and construction under frozen
conditions will also reduce the amount of material required for access roads. Effects will also be
mitigated by using existing borrow pits where possible and implementing rehabilitation of borrow
sites following use.

6.1.4 Contamination of Soils and Groundwater

Soil and groundwater contamination may occur with accidental spills of fuels and lubricants from
during construction and operation, drilling for tower foundations, and the application of herbicide
for vegetation management of ROW.

Construction and maintenance activities will follow best practices relative to storage and
handling of fuels and lubricants for construction equipment.

Groundwater resources in the area of the new line are not significant or extensive, and are not
considered susceptible to widespread contamination. Construction of the transmission line is
not expected to have a negative impact on either the quality of the groundwater or the
productivity of wells as long as standard mitigation measures are followed.

Manitoba Hydro’s herbicide management program will be followed to ensure operational
practices for vegetation control have minimal environmental impacts on soil or groundwater.

6.2 Manigotagan Corner Station
Potential effects from construction of the Manigotagan Corner Station include:

¢ soil compaction and rutting due to site preparation for station construction;
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¢ loss of soil due to erosion due to removal/disturbance of vegetation and top soil;
e removal of aggregate materials through creation and/or expansion of borrow pits; and

e contamination of soil and groundwater due to spills.

6.2.1 Soil Compaction

The Manigotagan Corner Station Site footprint is approximately 5.5 hectares which will be
cleared and levelled in preparation for construction of the Manigotagan Corner Station. This will
likely result in compaction of soils at the site.

6.2.2 Soil Erosion

Soil erosion is expected to be minimal given that the site is relatively flat and will not likely be
subject to significant erosion.

6.2.3 Loss of Soil and Aggregate Materials

Aggregate materials will be required for preparing the site for construction of the Manigotagan
Corner Station. This will require removing additional borrow materials from existing pits, and/or
creation of new borrow pits for this purpose. Site preparation will likely require transportation
and spreading of aggregate materials to level the site.

Effects of aggregate removal will be minimized by using existing access roads were possible to
reduce the amount of aggregate material required. Effects will also be mitigated by using
existing borrow pits where possible and implementing rehabilitation of borrow sites following
use.

6.2.4 Contamination of Soils and Groundwater

Construction and operation activities will follow best practices relative to storage and handling of
fuels and lubricants for construction and operation phases of the Project.

Groundwater resources in the Project Study Area are not significant or extensive, and are not
considered susceptible to widespread contamination. Construction and operation of the
Manigotagan Corner Station is not expected to have a negative impact on either the quality of
the groundwater or the productivity of wells as long as standard mitigation measures are
followed.
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6.3 Summary

Table 3 summarizes the expected effects, key mitigation measures, residual effects and
significance criteria associated with construction of PQ95 and Manigotagan Corner Station Site.
No residual effects on groundwater and bedrock are expected as a result of the Project. Minimal
residual effects are expected due to loss of aggregate materials from existing and/or new
borrow pits, and soil compaction at the Manigotagan Corner Station Site.
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6.4 Interactions with Other Projects

The spatial boundary for the interactions with other projects is the Project Study Area. Potential
interactions were determined for adverse residual effects to VECs that have the potential to
interact with the effects of other past, current, or future projects and human activities. VECs with
no residual effect or a positive residual effect were not included in the assessment. The
assessment only included adverse residual effects on VECs that overlapped both spatially and
temporally with the effects of other projects and human activities.

Project and human activities were selected for inclusion in the assessment based on the
following criteria:

e Past Projects: Projects within the Project Study Area whose ongoing effects can be
reasonably expected to change in the future and, as a result of those changes, interact with
this Project’s adverse residual effects.

e Current Projects: Projects in construction, development or operation within the Study Area.

o Future Projects: Projects approved for construction/development or in the permitting
pipeline within the Study Area.

e Prospective Projects: Projects announced in the Study Area (e.g., wind farms,
transmission expansion, government vision statements) but not yet moving along a
development or permitting pathway, and any projected changes in land use patterns (e.g.,
changes in agricultural activity).

There are several past, on-going and proposed development projects in the region that currently
has spatial overlap with, or will overlap spatially in the future with the LWESI Project (Table 4).
Of the projects listed only two have the potential to interact with the soils, hydrogeology, and
geology components of the project. Table 5 provides a list of ongoing and proposed projects
within or near the Project Study Area that could potentially interact with the Project.

December 2012 Climate, Soils, Hydrogeology and Geology
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Table 5: Ongoing and Proposed Projects and Activities that could Interact with the
Project
Sector Project Description Location Status Timelines
There are 83 quarry leases within the Project
Study Area, several in close proximity to the
Project; Lease holders include private
- companies, as well as Manitoba Within the .
ggg%?ﬁ::ty 823;?(; ment Infrastructure and Transportation (MIT), and |Project Slg%?]'ggl Zgéigo
P P the East Side Road Authority; Development |Study Area
and expansion of existing and new quarries
is likely, particularly for projects such as the
East Side Road;
. . Construction of a 156 km all season gravel
Transpor@athn & | East Side road along the east side of Lake Winnipeg Nor.th of . 2010to
Communication |Road . Project Ongoing
. from Provincial Road #304 east of Hollow 2014
Infrastructure Authority Study Area

Water to Berens River First Nation;

There are 83 quarry leases within the Project Study Area, and competition for existing borrow
pits, and potential new borrow pit locations can be expected. Construction of the new East Side
Road is underway, and stretches from east of Hollow Water (just north of the Project Study

Area), to Berens River First Nation.

Several quarry leases within the northern portion of the

Project Study Area are held by the East Side Road Authority for supply of gravel for road

construction.

6.5

Monitoring and Follow-Up

Follow-up and monitoring activities will be implemented to:

e assess the success of the proposed mitigation measures; and

o to verify the magnitude and extent of residual effects.

This may involve monitoring potential accidental releases to the soil and groundwater
environment, and extent and nature of borrow pit expansion.
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7 CONCLUSIONS

Based on adoption of Manitoba Hydro’s mitigation measures outlined in their Environmental
Protection Plan (Manitoba Hydro 2012) effects to soils, hydrogeology, and geology are expected
to be minimal. Residual effects are predicted for loss of aggregate materials from existing or
new borrow pits, and soil compaction at the Manigotagan Corner Station Site. These residual
effects will be permanent, but are anticipated to be minor.
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9 GLOSSARY

Arc Terrane: A landmass that originated as an island arc or a microcontinent that was later
added onto a continent.

Alluvial: Pertaining to materials (e.g., clay, silt, sand, and gravel) deposited by running water
including the sediments laid down in riverbeds, floodplains, lakes, and estuaries.

Amphibolite: A grouping of rocks composed mainly of amphibole and plagioclase feldspars,
with little or no quartz.

Ecodistrict: A subdivision of an ecoregion characterized by relatively homogeneous
biophysical and climatic conditions.

Ecoregion: A geographical area characterized by a distinctive regional climate as expressed by
vegetation.

Ecozone: An area of the earth's surface representing large and very generalized ecological
units characterized by interacting abiotic and biotic factors; the most general level of the
Canadian ecological land classification.

Felsic: Silicate minerals, and rocks which are enriched in the lighter elements such as silicon,
oxygen, aluminium, sodium, and potassium.

Fibrisol: Soil composed largely of relatively undecomposed fibric organic material.

Glaciolacustrine: Pertaining to, derived from, or deposited in glacial lakes; especially said
of the deposits and landforms composed of suspended material brought by meltwater streams
flowing into lakes bordering the glacier, such as deltas, kame deltas, and varved sediments.

Gleysolic: An order of soils developed under wet conditions and permanent or periodic
reduction. These soils have low chromas, or prominent mottling, or both, in some horizons.

Gneiss: A type of rock formed by metamorphic processes from pre-existing igneous or
sedimentary rock formations.

Granitic: Referring to a widely occurring type of igneous rock which is granular and crystalline
in texture.

Hydraulic Conductivity: A property of soils or rock that describes the ease with which water
can move through pore spaces or fractures

Luvisolic: An order of soils that have eluvial (Ae) horizons, and illuvial (Bt) horizons in which
silicate clay is the main accumulation product. The soils developed under forest or forest-
grassland transition in a moderate to hydraulic conductivity.

Mineral Soil: Shttp://www.biology-online.org/dictionary/Soiloil consisting primarily of mineral
(sand, silt and clay) material, rather than organic matter.
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Mesisol: A group of soils at a stage of decomposition intermediate between fibrisols and
humisols.

Tonalite: An igneous, intrusive rock, of felsic composition.
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