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PRELIMINARY SITING OF A NUCLEAR POWER PLANT

1. E

SaskPower requested the assistance of Stantec Consulting Ltd. {Stantec) in examining
potential candidate sites for a nuclear power plant within two regions — one around Lake

Diefenbaker and the second near Lac La Loche. SaskPower requested that Stantec include
the following in the evaluation:

XECUTIVE SUMMARY

Identify three candidate sites in each of the two regions.

Assess the candidate sites using environmental and cost factors and identify a preferred
site for each region.

Cansider the site criteria established by Atomic Energy Canada Ltd. (AECL).

The assignment includes three phases:

Based upon our review of the two regions, using constraint mapping, we identified three ™
« candidate areas for the Lake Diefenbaker region and two candidate areas for the Lac La |

I Regional Analysis — The objective of this phase was to identify potential
candidate sites for the two regions using readily available data.

ll.  Screening Criteria and Data Collection - The objective of this phase was to

develop a simple comparison methodology for the screening of candidate sites.

HI. Screening of Sites — Based on the screening criteria identified in Phase 2, the
candidate sites for each region are compared and ranked to obtain a preferred
candidate site for each region.

’

+ Loche region. Sites in the Lake Diefenbaker region were chosen primarily due to saveral
desirable attributes, including:

Located on relatively level plains.

Proximity 1o the deeper portion of the lake.

Relatively low population densities in the local rural municipalities.

Minimal conflict with ather jand uses, including parks, cottage subdivisions, protected
areas, and the Reservoir Development Area boundaries.

Avoids the more rugged and potentially unstable valley slopes more characteristic of the
western portion of the lake.

Relatively close proximity to existing highways.

Sites in the Lac La Loche region wers chosen for similar reasons

Using
region

standard criteria and weighting as part of an evaluation matrix, all five sites in both
s were evaluated. All the sites in the Lake Diefenbaker Region scored higher (better)

than the Lac La Loche sites. The two Lac La Loche sites were evaluated o be equal. Site'#1
in the Lake Diefenbaker Region scored highest.

Lake Diefenbaker Site # 1 scored the highest of all alternatives for the following criteria:

+ Temestrial Ecological Impact - Location of New and Future Transmission Lines
Aquatic Ecological Impact - Location of Additional Transmission Lines

Aquatic Ecological Impact

Accommodations for Employees

Regional Amenities For Employees

Transmission Systems - Distance related Power Losses

Transmission Systems - Capital Cost
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Lake Diefenbaker Site #1 also scored as high as any of the other alternatives for the

cﬁteﬁa;

Metearological Conditions

Geotechnical

Terrestrial Ecological Impact - Plant location
Sensitivity to flooding

Abariginal Interests

Archaeotogy and Heritage

Radioactivity

Public Health

Cooling Water - Proximity to lake

Cooling Water - Temperature

Cost of Transportation Construction and Operations

Ironically, the remote location of the Lac La Loche region, compared to Lake Diefenbaker

provide

both positives and challenges, but the advantages are outweighed by the

disadvantages including but not limited to:

Lack of accommodations for employees

Lack of regional amenities for employees

Distance related power losses from transmission systems

Additional capital costs for extending transmission systems

Additional capital and operating costs for expanding transportation infrastructure

% Recommendations’

1.

If SaskPower wishes to advance this project, future studies should be undertaken to
confirm the suitability of the Lake Diefenbaker Region, specifically to assess the

“security of water supply due to competing uses upstream and potential climate

change, and the competing demands for water downstream.
If the above issues are resolved to the satisfaction of all relevant authorities, then

further study is required to select the specific property in the LaKe Diefenbaker Region

for siting the piant.
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2, INTRODUCTION AND STUDY REQUIREMENTS

21. INTRODUCTION

Saskatchewan Power Corporation (SaskPower) is a crown owned, vertically integrated utility
having primary responsibility for generation, transmission and distribution of electricity within
the Province of Saskatchewan. SaskPower's aggregate generating capacity is 3,655
megawatts (MW), which includes 3,206 MW capacity of SaskPower's own facilities — three
coal-fired stations, seven hydro stations, four natural gas stations, and two wind generation
facilities. In addition, they have long-term power purchase agreements with various
cogeneration and wind power projects in the province. SaskPower also maintains 154,269 km
of power fines (12,159 km transmission and 142,110 km distribution).

-
SaskPower operates primarily under the mandate and authority of The Power Corporation Act,
which grants SaskPower the exclusive franchise and the exclusive obligation to supply,
transmit and distribute electricity, as well as provide service to customers. In meeting this
mandate, SaskPower explores many options for providing power 1o their customers. For
example, they are actively involved in green power initiatives, are negotiating power purchase
agreement with other producers, and have recently announced a potential site for the Clean
Coal Project. Should the Clean Coai Project proceed, SaskPower will be owning and
operating an advanced clean coal unit that will be the first of its kind in a utility scale
application in the world.

Nuclear power is a source of energy currently being explored by SaskPower for potential
future development. The potential develapment of a nuclear power plant within Saskatchewan
is stili very much at a conceptual stage. However, to further examine the nuclear option,
SaskPower requested the assistance of Stantec Consulting Ltd. (Stantec) in examining
potential candidate sites for a nuclear power plant (i.e., a preliminary siting evaluation). The
requirements of the study are described in the following section,

22 STUDY REQUIREMENTS

SaskPower requested consulting services to conduct a preliminary screening and site
selection for a nuclear power plant in Saskatchewan. Two ragions were identified ~ one
around Lake Diefenbaker and the second near Lac La Loche.

. Potentially, the Lake Diefenbaker region couid be the site of a CANDU 6 plant configured with
-two steam turbine generators instead of the standard 750MW single steam turbine unit. Plant

output from this option would be split equally between Saskatchewan and Alberta. .

. The Lac La Loche region could be the site of a cogeneration plant pfoducing electricity for

Saskatchewan and steam for potential oil sands development in the region, There is
currently no oil sands development in the region, and the study did not address proximity to
end-point use of the steam in the Lac La Loche region or in North-east Alberta. For the
purpose of this study the assumption is that the electrical output would be half of the nominal
output of a CANDU 6.

SaskPower requested that Stantec generally include the following in the evaluation:

+ Identify three candidate sites in each of the two regions.

» Assess the candidate sites using environmental and cost factors and identify a preferred
site for each region.

* Consider the site criteria established by Atomic Energy Canada Ltd. {AECL). These
criteria include topics such as cooling water requireaments, exclusion zone, seismology,
transmission systems, metearological conditions, and geotechnical conditions.

f:’
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The assignment includes three phases: ntec

Phase | — Regional Analysis

The objective of this phase was to identify potential candidate sites for the two regions usin
readily available data. Various criteria were used to identify the areas having constraints
and/or opportunities for nuclear plant development.

Phase It — Screening Criteria and Data Collection

The objective of this phase was to develop a simple camparison methodology for the

screening of candidate sites. The screening criteria identified should consider enviranmental
concerns, technical feasibility, and costs. '

Phase lll -~ Screening of Sites

Based on the screening criteria identified in Phase 2, the candidate sites for each region are
compared and ranked to obtain a preferred candidate site for each region,

The following sections provide the results of this study. Section 3 describes Phase | Section 4
describes Phase I, and Section 5 provides the results of the Phase 1l site screening.
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3. PHASE | - REGIONAL ANALYSIS

Phase | focused on two regions initially identified by SaskPower as having potential for th
location of a nuclear power facility. The two regions, one near Lake Diefenbaker and the o
near Lac La Loche, were sufficiently large in size that a power plant could potentially be
located at some site within a rather large geographic area (Figure 1). The objective of this
phase was to examine these two large areas and identify possible development constraints
and/or opportunities. Three potential candidate sites for each region were to be identified
through this process. The candidate sites would then be subject to a more detailed
comparison within Phase |l of this study. \

The following sections provide an overview of the methods and assumptions used in this
Phase, as well as a description of the two regions and the criteria used in identifying the
candidate sites. The discussion will also explain why three candidate sites were chosen for
the Laka Diefenbaker region and two were chosen for the Lac La Loche region.

3.4, METHODOLOGY AND ASSUMPTIONS

The Phase | Regional Analysis was completed using existing, readily available information.
Information used included:

s Ecoregion maps and descriptions’

s National Topographic System 1:250,000 and 1:50,000 map sheets. (digital 1:250,000
map sheets were purchased and used a basemap for many of the maps produced in
this report).

» Climate information obtained from Environment Canada

« Regional popuiation data (towns, villages, Rurat Municipalities) cbtained from the 2001
Census of Canada website

» Surficial and bedrock geology digital files obtained from Geological Atlas of
Saskatchewan (www.ir.gov.sk).

» The Atlas of Saskatchewan’

¢ General information on Lake Diefenbaker and the South Saskatchewan River Project,
obtained from the Saskatchewan Watershed Authority website.

« Transmission line and generating facilities map provided by SaskPower.

information from these sources was.compiled in an ArcGIS database and relevant information
was output as a series of maps (Figures 1 to 10). Subsequently, the candidate sites were
selected for each region and illustrated on Figures 11 and 12.

The regional evaluation depended upon a few assumptions. These were:

» The IAEA (International Atomic Energy Agency) Site Evaluation for Nuclear Instailations
(\AEA Safety Standards Series, No. NS-R-S) would serve as a framework for
determining the screening criteria used in Phase !.

» Detailed bathymetry was not readily available and some generat assumptions on iake
depth were made. Based upon a review of existing information it is assumed that the

* Acton, D.F., G.A. Padbury & C.T. Stushnoff. 1998. The Ecoregions of Saskalchewan, Saskatchewan
Environment and Resource Management and Canadian Plains Research Centre. Regina.
2 Fung, Ka-lu (editor). 1999. Atlas of Saskatchewan. University of Saskatchewan. Saskatoan.

o
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deeper portion of Lake Diefenbaker is toward the east and near the Gardiner D
La Loche, if similar to nearby lakes (e.g., Peter Pond Lake), is a large, but relativ
shaliow lake.

. Lac

« SaskPower will commission detailed, site-specific studies {e.g., Geotechnical,
environmental, socio-economic, etc.) prior to finalizing the power plant location.

3.2. DEFINITION OF LAKE DIEFENBAKER REGION

The Lake Diefenbaker region within the agricultural landscape of southern Saskatchewan
differs markedly from the forested environment of the Lac La Loche region. For the purposes
of this study, regional boundaries were arbitrarily chosen to include the lakes, and are
illustrated on Figure 1.

the South Saskatchewan River. This dam controls water flow on the South Saskatchewan
River and is owned and operated by the Saskatchewan Watershed Authority. Another,
smaller dam controls water fiow through an interbasin transfer to the Qu'Appelle River system
to the south. The large reservoir provides water for hydroelectric power generation, irrigation,
and recreation. The reservoir is also important to downstream users such as the City of
Saskatoon, which obtains their water suppiy from this lake. There are also three provincial
parks, several regional parks, and cottage subdivisions along the shore or in close proximity to
the lakeshore,

Lake Diefenbaker is a reservoir that was created by the construction of the Gardiner Dam on \

The lake straddles two ecoregions. The Moist Mixed Grassland ecoregion is located on the
eastern edge of the study area and includes both arms of the reservoir. The remainder of the
lake to the west lies in the Mixed Grassland ecoregion.

Moist Mixed Grassland®

This ecoregion marks the northern extension of open grassland in the province, and is closely
correlated with semi-arid moisture conditions and dark brown soils. Most landscapes are
comprised of glacial till, and have short, steep slopes and numerous undrained depressions or
sloughs, although several large, level glacial lake plains also occur. Native vegetation is
confined largely to non-arable pasturelands, where speargrasses and wheatgrasses, along
with deciduous shrubs such as snowberry, rose, chokecherry, and wolf willow are among the
more commaon species,

Small aspen groves are typicaily found around sloughs and are a characteristic feature of the
landscape, particularly as compared to the drier Mixed Grassland ecoregion, which is largely
treeless. The prairie patholes or sloughs, although less common than in the Aspen Parkland,
pravide a valuable habitat for waterfowl. Mule deer and white-tailed deer are conspicuous
wildlife species. Other notable species include coyote, red fox, badger, Richardson's ground
squirre! and jackrabbit.

The western meadowlark, eastern kingbird, yellow-headed blackbird, piping plover, sharp-
tailed grouse and Franklin's gull are typical birds. Agriculture is by far the dominant jand use,
with cereais being the main crop. Feed grains, forage crops and oilseeds are also grown, but
to a lesser extent than in the Aspen Parkland.

Mixed Grassland

This ecoregion represents the driest area of the province as evidenced by the absence of
native trees and scarcity of wetlands and permanent water bodies. Its diverse landscapes

® The ecoregion descriptions for both the Lake Diefenbaker and Lac La Loche regions were obtained
from the Saskatchewan Conservation Data Centre website (www.sk.biodiversity.ca)

benEy
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include level, glacial lake plains; dune-covered, sandhill areas; the hilly, pothole country along
the Missouri Coteau; and the rolling expanses of native grasstand and intermittent "badhands”
year the United States border. The native grassiands are characterized mainly by
wheatgrasses and speargrasses and, to a lesser extent, by blue grama grass which gains
prominence on extremely droughty soils or under high grazing pressure. Shrub communities
composed of snowberry and wolf willow are found in areas of favourable soil moisture.

Aspen, which is characteristic in and around moist depressions in the Moist Mixed Grassiand
ecoregion, is generally absent here except in valley bottorms and sandhill areas. About half of
the area is cultivated, with the remainder used for extensive grazing of livestock on native or
introduced grasses. Cereals are the main crap on cultivated land, although feed grains,
forages and ocilseeds are also grown.

Pronghorn antelope, white-tailed and mule deer, coyote, jack rabbit, Richardson's ground
squirref, horned lizard, prairie raitlesnake and western painted turtle are typical of the region.
The only Canadian population of black-tailed prairie dog is found here. Characteristic birds
include ferruginous hawk, long-billed curlew, yellow-breasted chat, chestnut-coilared longspur,
burrowing ow! and sage grouse.

Both ecoregions have little natural areas remaining due to the long history of agricultural use.
The Matador Grasslands, located near the western end of Lake Diefenbaker, is an important
natural area that has received provincial protection,

3.3. DEFINITION OF LAC LA LOCHE REGION
Lac La Loche is located within the Mid Boreal Upland ecoregion of the Boreal Plain Ecozone,

Mid Boreal Upland

This ecoregion includes the area in central and western Saskaichewan immediately south of
the Shield, as well as several prominent upland areas known locally as the Thickwood,
Pasquia and Porcupine Hills. Typically, the upland areas are characterized by an ascending
sequence of steeply sloping, eroded escarpments, hilly glacial till plains and |avel plateau-like
tops. The intervening areas are comparatively level, with large, sparsely treed peatlands being
commaon,

Most of the ecoregion is characterized by loamy, gray soils, although near the Shield the soils
are sandy and often poorly drained. The forests grow taller here than on the Shield and
account for the bulk of the province's merchantable timber. Aspen occurs throughout the
ecoregion and is dominant on the south-facing slopes of the major uplands. Where moisture
condilions are favourable, white spruce is often mixed with aspen. Jack pine, in addition to its
usual dominance in sandy areas, is found mixed with black spruce on the plateau-like tops of
the uplands. Black spruce and tamarack dominate the low-lying peattand areas.

Wildlife populations are high and diverse with moose, woodland caribou, mule deer, white-
tailed deer, elk, black bear, timber wolf and beaver being the most prominent, White-throated
sparrow, American redstar, ovenbird, hermit thrush and bufflehead are typical birds. Fish
populations include northem pike, walleye, whitefish, some perch and scattered populations of
lake trout.

La Loche lies within the Garson Lake Plain of this ecoregion, which is a relatively level plain
draining toward Peter Pond Lake. A mosaic of peatlands and intermittent upland areas
characterizes the low-lying, rolling landscape. The peatlands are relatively shallow and often
densely treed with black spruce and tamarack being dominant,

The Clearwater River Provincial Wilderness Park is located within the ecoregion and protects
a portion of the Clearwater River valley.

o 4
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34. REGIONAL COMPARISON

3.4.1. Evaluation Topics

The Phase | evaluation examined the two study regions using a variety of screening criteria
that were based upon a review of the IAEA (International Atomic Energy Agency) Site
Evaluation for Nuclear installations (IAEA Safety Standards Series, No. NS-R-S), information,
identified in the SaskPower Terms of Reference, and our study team's experience with nuclear
facilities in Ontario. The Phase | evaluation topics or screening criteria are identified and

briefly discussed in Table 3-1.

Table 3-1. Phase | Evaluation Topics

Evaluation Topic

Discussion

Ecological Character

Characteristics of the natural environment that may be affected by
potential radiological impacts in operational states and accident
conditions should be investigated. They should also be observed
and monitored through the lifetime of the installation.

Earthguakes and surface
faulting

Earthquakes and surface faulting events are potential hazards that
could disrupt tha operation of the proposed facility and must be
considered.

Surficial geology

Surficial geology will influence site stability, site drainage, and the
related issues of site flooding, slumping, etc.

Climate and Meteorological
Events (Refer to Table 3.2)

Climate and meteorological conditions are important to consider,
particularly extreme events such as tornadoes, fog, blowing snow,
thunderstorms, etc. Extreme weather conditions have the potential
to affect plant operations. Poor weather conditions may also affect
traffic to and from the site.

‘Population density near the power plant is important; particularly in

the event of a severe accident. The general principle is to site the
facility in a sparsely populated area that is far from large population
centres. Some international guidelines suggest that no other land
uses occur within 1 km of the plant site. A protective zone that
extends perhaps 5 km also surrounds the plant site, and within this
zone are land use restrictions.

An emergency planning zona extends for up to 20 km from ihe

Population -plant site. Detailed rescue plans would be made available for this
zone.
For Phase I, a 5 km planning buffer around the villages, towns, and
resort villages near the lakes was used. Additionally, rural
municipal population densities were mapped. Some communities
have no buffer. These are old communities whose populations are
no longer identified individually, but are incorporated within the
locat rural municipality.
=
Ei
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. Evaluation Topic

Discussion

Proximity to Lake and deep

water

The powar generation process will require water, which afsp
requires cooling. Depending upon the process, the cooling may be
done by using cooling towers, or by cycling the water back in
lake. Each method has its own set of environmental issues.
Cooling towers, for example, could deplete the iake of water, as
well as produce excessive ice fog during winter months, which
could then produce safety hazards on nearby transportation routes.
Reacycling water back into the lake has the potential to alter the
aqualic habitat and water temperature distributions within the lake,

the

Transportation

from cooling towers.

Transportation is required to move exiremely heavy materials (e.g.,
boilers, construction materials, etc.) ta the site. Also, waste
materials {spent fuel} wilt need to be transported off-site once
operation begins. Individual loads coming and going may exceed
80 tonnes and a high quality transportation infrastructure is
required. Also, nearby highways may be prone to icing and fogging

Land Use Issbes

power plant.

Relationships with other land uses must he considered in siting the

Regional Amenities

Nuclear power plant operators will be highly trained, have high
wages, and likely will expect high quality regicnal amenities.

Climate and meteoralogical events are considered important location criteria, Table 3-2

provides a comparison of these characteristics for the two regions.
Table 3-2. Climate and Meteorological Information

Criteria

Lake Diefenbaker Area

La Loche Area _

Climate region

Subhurmid continental to the east and Steppe or
serniarid to the west

Subarctic

General Climate

The subhumid continentaf climate has a mean
annual daily temperature of 2.4 °C, a mean July
temperature of 18.4°C, and a mean January
temperature of -16.7 °C. Mean annual precipitation
is approximately 380 mm, with 240 mm of rainfall
occurring from May to September. Summers are
short and warm, with a frost-free period of 110 days.
The semiarid climate characteristic of the more

Mean annuai daily
temperature is 0.3°C.
Mean July
temperatures are 16.3

{ °C and mean January

temperature is —18.9
°C. Mean annual

characteristics western portion of the region has a mean annual pr_?;gggtlon '2:59 rfnT
temperature of 4.0°C, a mean July temperature of | Wo! €% n;m N;aln ta
18.9°C, and a mean January temperature of -12.6 gcct:rr::g rorg ay to
°C. Mean annul precipitation is approximatety 350 a?eps?m ﬂ:‘,‘ d ;,n;m;
mm, with 219 mm of rainfall from May to September. a frost-free period of 91
Summers are short and warm, with a frost-free davs P
period of 112 days. ys.
Lies within the
Permafrost Nane sparadic, discontinuous
zone
o——
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Stantec
.. Criteria Lake Diefonbaker Area La Loche Area
Snowfall {cmiyr) 80-100 120-140 \

_ Dec-Feb 14-20, W Dec-Feb 10-12, NW
Winds (average speed Mar-May 16-20, S Mar-May | 1214, BSE
(kph) and prevailing
direction) Jun-Aug 1418, WANW |  Jun-Aug 10-12, WK

Sep-Nov 16-18, NW Sep-Nov 12-14, NW\
Fog 25-30 Fog 20-26
Blowing snow 20-30 Blowing snow 10
Weather Hazards (mean Freezing rain §-10 1lfr:ee:’mg traln 6-8
annual # of days) Thunderstorms 20-25 th er orm 15-20
Hail 2-3 Hail 2-3
Tornadoes 1-3 Tornadoes 0-1

3.4.2, The Lake Diefenbaker Region
Table 3-3 provides a discussion of the Lake Diefenbaker Region using the topics identified

above.

Table 3-3. Lake Diefenbaker Region — A General Evaluation

Evaluation Topic

Lake Diefenbaker Region

Ecological Character

The region lies within a highly modified agricultural landscape.
However, there remain several areas having significant ecological
qualities. Some of these locations include the sandhills of Douglas
Provincial Park, and the protected grasslands near Matador.

Earthquakes and Surface
Faulting

Lake Diefenbaker lies within the Phanerozoic Basin and the underlying
bedrock is the Bearpaw formation from the Upper Cretaceous.

With the exception of a small “Southem Saskatchewan Source Zone”,
which is located along the Saskatchewan/Montana/North Dakota
border, Saskatchewan lies in the lowest earthquake risk category,
where seismic ground acceleration, if any, should be less than 4
percent of gravity (i.e., Zane 3) (Fung et al 1999).

The Southem Saskatchewan Source Zone is located more than 200 km
southeast of L.ake Diefenbaker and falls within Zone 1, where seismic
ground acceleration should be less than 8 percent of gravity.

Surficial Geology

Lake Diefenbaker is surrounded by a glaciolacustrine plain, hummocky
moraine, and flat to undulating ground moraine. The river valley varies
from relatively gentie siopes (eastern side) to steep, unstable slopes
(e.g., toward the western end). The uplands beyond the valley are often
relatively fiat, stable, not subject to flooding or reservoir level
fluctuations, and may provide good opportunities for site development.

The more western portion of Lake Diefenbaker has steep, unstable
siopes that may prevent building development in close proximity to the
lake. A Reservoir Development Area has been placed along the
shoreline and building development is restricted within this variable
width zone. in some areas the zone extends for several kilometers.

‘uﬁ?’,
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Evaluation Topic

Lake Diefenbaker Reglon

Climate and
Meteorclogical Events

Refer to Table 3-2, which provides a climate summary.

Global climate change may become an issue in the future. Fo
example, Lake Diefenbaker depends upon spring runoff from th
mountains. Should that decrease in the future, the lake may have
difficulty reaching full supply level.

Population

The Lake Diefenbaker area has many communities with smail
populations. Rural municipal population densities are low (often only 1
person per 0.3 km) and no major urban centres are nearby.

Proximity to Lake and
deep water

The east end of Lake Diefenbaker is relatively deep and near the
Gardiner Dam and Coteau Creek Hydroelectric Station, depths are near
58 m at Full Supply Level (FSL).

Close proximity ta the reservoir is possible in some locations, although
the shoreline, particularly to the west, can be steep and unstable. A
Reservoir Development Area of variable width is in place around the
lake and does have some restrictions on building development.

The lake is a multipurpose reservoir used for hydroelectric power
generation, four major irrigation projects, and provides domestic water
for approximately 40% of Saskatchewan (includes water drawn from the
South Saskatchewan River downstream of the reservoir). The
Saskatchewan Watershed Autharity owns and operates the South
Saskatchewan River Project and is directly respansible for its operation
and maintenance. '

Flow in the river downstream of the dam is not allowed to drop below
42.5 m3/s. The lake's operating range from lowest flow to FSL is 11 m,
Detailed studies would be required to determine if a nuclear facility
could operate within the constraints of the South Saskatchewan River
Project.

Transportation

Lake Diefenbaker has several highways in the vicinity, although oniy
Highways 4, 42 and 19 come near or to the lake.

Land Use Issues

Lake Diefenbaker is surrounded by agricultural lands (crops, grazing)
and has numerous recreation sites (provincial parks, regional parks,
cotlage subdivisions) along its shore.

Lake Diefenbaker has land use restrictions within the "Reservoir
Development Area’, a variable width zone that borders much of the
shoreline. Some portions of the shoreline are steep, unstable, and
subject to slumping. This is particutarly noticeable along the western
end of the lake. The RDA poses some constraint to development in
these areas.

The agricultural land use will likely have no influence on the potential
plant development and operation. The recreational areas, however,
may be a patential constraint as these locations have campsites and the
locations could be difficult to evacuate should that be required during an
emergency event.

Regional Amenities

The Lake Diefenbaker area is within a reasonable driving distance of
the cities of Saskatoon, Regina, Moose Jaw, and Swift Current.
Saskatoon and Regina, in particular, provide a full range of goods and
services and have populations greater than 200,000.

—
IENEY
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3.4.3. TheLac LaLoche Region
Table 3-4 provides a discussion of the Lac La Loche region using the topics identified in

Section 3.2.1.

Table 3-4. Lac La Loche Reglon - A General Evaluation

Evaluation Toplc

Lac La Loche

Ecological Character

Lac La Loche lies within the boreal forest of Saskatchewan and is
located south of the Canadian Shield. Peatlands, and a mosaic of bla
spruce, jackpine, and aspen characterize the low-lying area. The
Clearwater River Provincial Wilderness Park, located to the north of Lac
La Loche, protects some of the scenic, unique ecological character of
the region.

Earthquakes and surface
faulting

La Loche lies within the Phanerozoic Basin and the underlying bedrock
is the Mannville Forration of the Lower Cretaceous.

With the exception of a small "Southemn Saskatchewan Source Zone”,
which is located along the Saskatchewan/Montana/North Dakota
border, Saskatchewan lies in the lowest earthquake risk category,
where seismic ground acceleration, if any, should be less than 4
percent of gravity (Fung et al 1999).

Surficial geoclogy

Ground and hummocky moraine and a glaciofluvial terrace surround
Lac La Loche. The topographic relief is low and muskegs are common.
Local flooding may be a potential development concern at some
locations.

Climate and . , ,
Meteorological Events Refer to Table 3-2, which provides a climate summary.
Population The La Loche area has an extremely low population density, with most

people living within the community of La l.oche.

Proximity to Lake and

Little information is available on the Lac L.a Loche bathymetry. It is
known that nearby Peter Pond Lake has very shallow areas and we
assume Lac La Loche may also have large, shallow zones. There are
also muskeg areas in the vicinity of the lake and there may be some

deep water flooding potential at certain |ocations.
There is a potential that Lac La Loche may not be of appropriate depth
for site development, although the lake does have more than adeguate
surface area should cooling towers be used.
. La Loche has one highway (#155). This highway has been used to
Transportation

access the Cluff Lake uranium mine, but may require upgrading should
a nuclear facility be constructed.

Land Use Issues

An Indian Reserve, the community of La Loche, and a portion of the
Clearwater River Wilderness Park border Lac La Loche. The lake is
surrounded by forest and muskeg and land use is primarily associated
with recreational use (canoe trips, fishing) and traditional use {e.g.
trapping, fishing, and hunting). Lac La Loche provides an important
recreational connection to the Clearwater River via the historic Methye
Portage.

There may be some aesthetic incompatibility with the presence of a
nuclear facility within visual proximity to the historic canoe route.

Regional Amenities

La Loche is very isolated and accessible by one northern highway.
Services are limited or non-existent and the nearest city is several hours
drive to the south.

SEAzy
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3.5. HIGHLY DESIRABLE AND REJECTICN CRITERIA

Based upon the evaluation topics presented in Section 3.4 several criteria were identifiechthat
were used to identify potential candidate sites, or exclude (reject) locations within each stu
region. These were:

+ Population densities. Candidate sites were located as far from regional population
cenires as possible. This was based upon a planning or exclusion zone of 5 km
placed around villages, towns, and resort villages (Figure 11).

* Recreation sites. A 5km exclusion zone was placed around provincial and regional
parks. Proximity to recreation sites is considered a rejection criterion.

* Proximity to deep water and/or large surface area. Both lakes have enough surface
area according to calculations made by AECL. Proximity to deep water is considered
a positive criterion.

» Avoidance of unstable slopes. Flat topography (e.g., lacustrine plains, level or gently
undulating ground moraine) is considered a favourable criterion. Proximity to unstable
slopes is considered a rejection criterion.

» Proximity to lakes. All locations are in relatively close proximity to the lakes. The
actual distance from the lake will likely be affected by a range of factors including cost
and the requirement to pipe water to and from the lake during operations. We assume
that the plant will likely be within 500 to 1000m of the lake.

» Transportation. As there are few major highways in proximity to the lakes, the Phase |
evaluation does not consider transportation in any detail. Proximity to transportation
routes is addressed in more detail in the Phase H discussion. However, proximity to
major transportation routes is considered a favourable criterion.

» Existing transmission facilities. Proximity to existing transmission lines is considered a
favourable criterion.

3.5.1. Identification of Candidate Areas

Based upon our review of the two regions and the consideration of the evaluation criteria
described in Sections 3.4 and 3.5, we identified three candidate areas for the Lake
Diefenbaker region and two candidate areas for the Lac La Loche region. The locations are
presented in Figures 11 and 12 and are discussed further in Sections 3.6 and 3.7. These are
not absolute iocations, but represent general areas having potential suitability.

3.6. RESULTS FOR THE LAKE DIEFENBAKER REGION

The three candidate sites in the Lake Diefenbaker region are located within the eastern half of
the lake (Figure 11). The sites were chosen primarily because they displayed several
dasirable attributes, including:

Located on relatively level plains
Proximity to the deeper portion of the lake
Relatively low population densities in the local rural municipalities

Minimal conflict with other land uses, including parks, cottage subdivisions, protected
areas, and the Reservoir Development Area boundaries

—F
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» Avoids the more rugged and potentially unstable valley slopes mare characteristic of the
western portion of the lake

s Relatively close proximity to existing highways

Generally, at this regional evaluation levet, there is little difference between the three sites in
the Lake Diefenbaker Region.. However, Site 1 does have some additional attributes worth
noting. Site 1is located on the eastern shore of the lake approximately midway between the
Gardiner Dam and the Town of Elbow. Compared to Sites 2 and 3, this site is in closer
proximity to existing high voltage transmission linas, Highway 11, and the Coteau Craek
Hydroelectric Generating Station. Site 1 is also more accessible from Saskatoon and Regina,
as well as the larger regional communities such as Etbow and Outlook. This accessibility may
prove beneficial during both the construction and operation phases and may be considered a
positive attribute by potential employees.

3.7. RESULTS FOR THE LAC LA LOCHE REGION

Only two candidate sites were selected for the Lac La Loche region because of the smaller
size of the region and the potential land use constraints associated with the lake. The two
sites (Figure 12) have some similarities. These include being located on relatively flat
moraine, near the lake, within a forested environment, and not within Indian Reserve lands.
Both sites are also located to be as far as possible from Methye Portage and the Clearwater
River Provincial Wilderness Park.

There are potentially significant site differences. Site 1 is located near Highway 155, while
Site 2 is located on the other side of the lake and currently has no access. Site 1 is, therefore,
also more accessible to the community of L.a L.oche and the existing transmission line. Site 1,
however, may be more subject to local flooding as the lands in this area have mare muskeg,
compared to the more upland environment of Site 2. Detailed ecological and geotechnical
investigations would be required to confirm this possibility. -Both sites are also very likely
within traditionally used lands of the local First Nation and there may be significant constraints-
imposed by this fact. Detailed public consultation would be required for both sites to confirm
their suitability.
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4. PHASE 2 - SCREENING CRITERIA AND DATA COLLECTION
41. METHODOLOGY AND ASSUMPTIONS

4.1.1. Methodology

In order to properly evaluate alternatives using a Goals Achievement Matrix, both a scoring
and a weighting system was developed. Scoring is a method of ranking an aiternative's fit
against the evaluative criteria. To do this a scale was created that clearly defines how an
alternative can be scored against the evaluative criteria.

Criteria with quantitative indicators can be scored relatively easily. Alternatives are scored for
each criteria, using the scale, with alternatives scoring higher superior for that criteria.

Qualitative criteria cannot be as easily quantified and in turn scored. In order to alleviate this
problem, alternatives have been scored based on available data plus team experience and
expertise for each qualitative criteria.

For example, a criterion that is very important would have a weighting of say &, whereas a
criteria that is half as important would have a weighting of 3. By its very nature, weighting is
subjective. Having ali four members of the project team participate and reach consensus on
weighting limits the impact of any individual biases,

Table 4-1.Criteria Weighting

Weighting needs to be done for all evaluative criteria, to assign a relative level of importance. \

Weight Definitions
5 Highest Importance
4 fHigh Importance
3 Average Imporlance
2 Low Importance
1 iLowest Impartance

For certain critical criteria, not achieving a minimum benchmark value would eliminate that
alternative as a viable option, no matter the weighting assigned. These are called "Knock-Out
Criteria”. If and where applicable, this scenario would be shown by coloring the cells red in the
definitions and evaluative matrix.

In this analysis, there are two knock out criteria:
1) Cooling Water Temperature achieving a temperature of 25.5 degrees or greater
2) Significant or serious and use constraints that cannot be easily accommodated

Fortunately, neither of these knock-out criteria came into effect at this stage of evaluation, i.e.
no alternatives were eliminated from evaluating these two knock-out criteria.

The methodology we have adopted is based on a very rigorous, comparative approach using
matrix tables. Therefore, throughout the next sections, the reader will be presented with data,
exactly as presented in the evaluative matrix.
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42. ASSUMPTIONS

4.2.4. Technology Assumptions
Table 4-2, Technology Criteria and Assumptions

Criteria - R ~ Assumption

Ability to cool the plant efficiently is assume
to increase tha cioser it is to a lake. This
criteria was scored based on proximity of site
to a lake.

Lower water temperature is assumed to cool
the plant efficiently. This criteria was scored
based on a minimum lake temperature of
25.5°C or lower.

16.1 | Cooling Water; Proximity to lake

16.2 | Cooling Water: Temperature

4.2.2, Cost Assumptions

Cost of transmission lines is directly related to the length of the additional required
transmission lines.

Table 4-3. Cost Criteria and Assumptions

cCriterla. - |/ - _As‘sur'npt'ion.

Power losses over transmission lines are
assumed to be directly correlated with the
17.1 Transmission Systems: Distance | length of transmission line. A shorter

" | related Power Losses transmission line experiences 'ess power loss.
This criteria was scored based on distance of
required transmission lines.
Transmission systern capital costs are
assumed to ba directly correlated with the
172 Transmission Systems: Capital length of transmission line. Capital costs

=1 Cost increase as tha length of the line increases.
This criteria was scored based on distance of
required transmission lines.
Cost of construction and operations of
transportation infrastructure are assumed to
be directly correlated with the length of new
transportation infrastructure. These costs
increase as the langth increases. This criteria
was scored based on distance of required
transportation infrastructure.

19 Site Development: Ease of Land | Land acquisition is assumed o be easier to

18 Cost of Transportation
Construction and Qperations

Acquisition acquire if the land is relatively low cost.
L
= 16




SASKPOWER —~ SASKATCHEWAN
PRELIMINARY SITING OF A NUCLEAR POWER PLANT

® o ¢ o o %
4.2.3. Environmental Assumptions
Table 4-4. Technology Criteria and Assumptions

Crlteria._. ‘ S Assumption

impact on the surrounding population. The

1 Paopulation in Exclusion Zone Exclusion Zone needs to take into account both
{Existing and future plans) the current and future population in the area. This

criteria was scored based on current population

and growth projections in the exclusion zone.*

Moderate and consistent temperatures and, will

2 Metecrological Conditions lower wind speeds, will lower the impact on the \

plant.

Plant operations are assumed to have negati\i

Locating the plant in an area with highly stabie

3.1 | Geotechnical soil conditions is ideal.

The less seismic activity the betier based on
round acceleration data.
The amount of transmission lines is assumed to

3.2 | Seismology

Terrestrial Ecalogical Impact;

; impact the area’s terrestrial ecology. This criteria i
4.1 _l}?::;l;?s:ifoﬁegnaegd Future was scored on the length of required \
transmission lines. \
It was assumed that plant locations should avoid \
4.2 Terrestrial Ecologrcal Impact: Plant | any unique and protected ecological areas,
| location including habitat for rare and endangered
species.

Negative ecological impact is assumed to be
directly correlated with the length of transmission
lines.

5.1 Aquatic Ecological Impact: [ocation
" | of Additiona! Transmission Lines

5.2 Aquatic Ecological Impact: Plant Water intake and outlet structure locations can
= | location riegatively affect important aquatic habitats.

Negative Impact on the aquatic ecology can be

minimized if the lake is deep and contains a large

volume of water.

Sensitivity to fiooding is minimized by significant

elevation above the closest water body

The environmental impact of construction and

7 Transportation Construction and operation of transportation infrastructure is
operations assumed to be directly correlated with the length

of new transportation infrastructure.

Aquatic Ecological impact: Plant
53 .
Operation

6 | Sensitivity to flooding

* The Exclusion Zone is the area surrounding the plant where no poputation should reside after the plant
is operational,

o
¥eney
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4.2.4. Social Assumptions

Table 4-5. Socia! Criteria and Assumptions

Stantec

Criteria

Assumption .
. IThe fewer land use constraints on a site the
8 lLand Use Canstraints petter. €.g. Zoning and Rights of Way \
9 lAccommodations for Better locations will have more, larger and
Empioyees closer lacal communities.
. " Better locations will have more, and a wider
10 g;glﬁ}nﬂe!\smemtles for range of amenities. e.g. Recreation facilities,
ploy Health Care Facilities, etc.
Piant iocations should have minimal impact
11 Aboriginai Interests on Aboriginal land entittements and traditional
kise areas.
. The plant should not be located on or near
12 fArchaeology and Herilage archaeological and heritage sites
Ernissions from a Nuclear Power Plant are
e independent of the site but depend on design
13 Radicactivity nd operation. Radioactivity will therefore be
equally scored in the Evaluative Matrix.
Emissions from a Nuclear Power Plant are
. independent of the site but depend on design
14 Public Heaith nd operation. Public Health will therefore be
qually scored in the Evaluative Matrix.
Transportation ew transporiation infrastructure developed
15 Construction and nd operated for the plant will have a positive
operations impacl on the adjacent communities.

18
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Stantec
4.3. EVALUATION CRITERIA AND DEFINITIONS
4.3.1. Environmental Criteria
Table 4-6. Environmental Criteria and Definitions
Number | ~ Criteria | [ Definition \
1 Popuiation in Exclusion Zone (Existing and Is thair minimal current and planned future population within t
future plans} axciusion zone?
. . Will the meteoralegical conditions have minimal impact on the plant
2 Meteorological Conditions operation?
a4 Geotechnical ::lg:?e location geotechnically able to support the power plant at thlS\
32 Seismofogy Is there minimal risk of seismic actvily? A
41 Terrestrial Ecolagical Impact: Location of New [Will the location of the transmission lings have minimal lerrestrial
' and Future Transmission Lines impact?

Is the plant to be designed and constructed in such a way lhat it has

42 Terrestrial Ecological Impact; Plant location minimal terrestrial impact?
51 Aquatic Ecological Impact: Lacation of Will the location of {he transmission lines hava minimal aquatic
i Additional Transmission Lines Impact?
52 Aquatic Ecological Impact: Planl Operation Will the plant oparation at this location have minimal aquatic impact?
8 Sensitivity to floading Is there minimal risk of flooding?
7 Teansportation Construction and operations Will the construction and operation of new transportation infrastructure

to serva the plant have minimal environmental impact?

4.3.2. Social Criteria \
Table 4-7. Social Criteria and Definitions
Number . Criteria . . 1 .. 'L Definition o
8 Land Use Constraints Can the legal land use constraints be easily accommodated? (Zoning
and land use)
9 Accommodations for Employees le ;:te:' ::fﬁment heusing avaiiable for employees within 50 km of the
. Arg there sufficient amenities availabla for employees in the local
10 Regional Amenities for Employres region? (within 150 K)
’ Wil the plant location have minimal impact an Abariginal land
n Aboriginal Interests entitlements and traditional use areas?
12 Archaegology and Heritage Will the plant have minimal impact on archealogical and heritage siles?
13 Radioactivity {ls the public's risk of radicactivity exposure minimized?
14 Public Health ls the negative risk to public health minimized?
| . . Will the new transportation infrastructure developed and operated for
1
5 Transportation Construction and aperations 1 1ot have 2 posiliva impact on the adjacent communiies?
s
Weney
f o—
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423 Technical Criteria Stantec
Table 4-8.Technical Criteria and Definitions

Number - Criteria T Definition
16.1 Cooling Water: Proximity o lake s the plant close enough to the lake to cool efficientiyX
16,2 Caoling Water: Temperature Is the water temparalure cocler than 25.5 C? N\

4.24 Cost Criteria
Table 4-9. Cost Criteria and Definitions

Number Criteria _ : : Definition ‘
Transmission Systems; Dislance related -
171 Bower ] Total percentaga losses due to the transmission lines \
17.2 Transmission Systems: Capital Cost Cost to build required transmission lines Y
18 Cost of Transportation Consiruction and Cosl to design and construct additional requirerd transportation
Operations infrastructure
149 Site Development: Ease of Land Acquisition Fataﬁvs cost of the land acquisition, based on property tax assessment*\

4.4, SCORING AND WEIGHTING SYSTEM FOR CRITERIA \\
4.41. Weighting \
Table 4-10. Criteria Weighting
Criteria et : Assigned .
Catsgory o . Criteria | Weiahtin Weight Descrlp(ionl
Population in Exclusion Zone (Existing and .
1 future plans) Highest mportance
2 Meteorological Conditions High Importance
3.1 Geotechnical Low Importance
3.2 Seismology Highest Importance
Terrestrial Ecological Impact: Location of New .
4.1 and Future Transmissian Lines High importance

Terrestrial Ecological impact: Plant location
Aquatic Ecological Impact: Location of
Additional Transmission Lines

4.2 High Importance
5.1

5.2 Agquatic Fcological Impact. Plant Operation

6

7

-]

High Importance

High Importanca

Sensitivity to flooding High Importanca

Transportation Construction and operations Low Importance

Land Use Constraints High Importance

9 Accommodations for Employees _Low importance
10 Regional Amenities for Employeas Lowest Importance
11 Aboriginal Inferests Highest Importance
12 Archaeology and Heritage Average Importance
13 Radioactivity Highest imporiance
14 Public Health Highest importance

15 Transportation Construction and operations Low importance

16.1 Cooling Water: Proximity to lake
18.2 Cooling Water: Temperature

Average Importance
Highest Importance

Transmission Systems: Dhstance related
7.
7.1 Power Losses Average Importance
17.2 Transmission Systems. Capital Cost Average Importance
Cost of Transpertation Construction and
18 Operations Average Importance

Nl W W] w e oojalwlo]siolalos]einl B 6] & [edela] o

Low Importance

VEvENS Site Development: Ease of Land Acquisition

S
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4.4.2. Environmental Criteria
Table 4-11. Environmental Criteria Scoring
- : Score
No. Criterla Definition [ 4 3 H 1
Population i Exciusion |Is their minimal curreni and >=1 and <5 »=5 and<10  [>=10 and <25 _
1 Zone (Existing and future |plannad future population within ;1 p;:s an;Jl’ Pacple/ Square |Peoplef Square IPeople/ Square >'ﬁ:r:°:ﬂd
plans) the exciusion zone? h KM KM KM kﬁ
Will (he mateorclogical
2 Meleoralogical Conditions jconditions have minimat impact |Lowest Impacl {Low Impact Average Impact|High Impacl Highest Impact
on the plant operation?
Is the location gactachnically
: Highly Average [Least
31 Geclechnicat able to ﬁuppurl the pawer plant |Most Favorable Favorabla Favorable Nol Faverable Favorab
at Lhis site?
32 Seismola Is there minimal risk of seismic |Lowest Ground |Low ground Average ground|High ground Highest grssnd
) gy activity? Acceleration  |Acceleration Acceleration  |Acceleration Acceleratio \
o o | Wil the tocation of tha
4.1 pact: cair |LANSMIssioN fines have minimal |[Lowest Impact |Low Impact [Average ImpactjHigh Impact Highest impact
and Future Transmission L
Li larrestrial impact?
ines
13 the plant {o ba designed and
5 . congtructed in such a way that it
42 l;e;ar:s_t":aﬁ?:g;:‘ has minimal teiresirial impact? |LowestImpact fLow impact Avarage Impact|High Impact Highest Impacl
) le.. Notin unique or protected
ecoltegical area.
Aqualtic Ecclogical Impact:{will the location of the
51 Location of Addilional  jtransmission lines have minimal |Lowsst Impact [Low Impact Average Impact|High Impact Highest Irmpact
Transmission Lines  {aguatic impact?
i ) "|Wil the plart oparation ai tris
52 Aqualic Ecologpca! Impact: location have minimal aquatic  Lowest Impact ILow Impact Average Impact|High impagt Highast Impact
Plant Operation im ?
6 Sensitivity to flooding s ihere minimal risk of flooding? |Lowest Risk  |Low Risk Average Risk [High Risk Highest Risk
Will the construction and _ _
Transporation aperation of new transporation |<1 km of new >=1and <10 km|>=10 and<25  [>=25 and <50 >=50 km of new
N n of new km of new km of new "
7 Construction and infrastructure to serve the plant |{transporiation f ; transportation
erations have minimal snviranmenta) infrastructure ransportation  ltransporiation  transporiation infrasiructure
o impact? infrastructure  linfrastructure  |infrastructure v
fentine §
N
f ——— 24
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4.4.3. Social Criteria
Table 4-12. Social Criteria Scoring
_ Scomn
No. Criteria Deflnition 8 4 3 2 1
v ot Sttt St
] Is the plant sile frae from land  |No'!anduse  |constraints that |Constraints that
8 Land Uss Constraints usa constraints cansirainis can be easily |can be :1:‘;“"0' be L ; annol be
accommuadaled |accommodated a modatsd |a modated
. Is there sufficient housing Significant [Maderate Insignificant R
] Amé":ﬁda;::s tor available for empioyees in the Hm;’igfm Housing Housing Housing ::;I‘:b' nat
Py withir: 50 km of the plant site? |72 Available Availzble Avallable
’ - |Ara there sufficient amenitias Complete Significanmt Average
10 Reg"’g‘:”’i’:g" for | avaiiable for employees in the  |amenities Amenities Availabiity of  [Few Amenities x:::::’s
piay tocal region? {within 150 K} availability Availabilily Ameanities
'Will the plani localion have
. minimal impact on Aboriginal {
11 Aboariginal Interests 1and eniitlernents and traditional Lowest Impact |Low Impact Average impact]High Impact Highest Impa
use areas?
Will the plant have minimal
12 Archaealogy and Heritage |impact on archeological and Lowesl Impact |Low Impact Average Impact|High Impact Highest Impact
heritage siles?
13 Radicactivity !:xg‘:ssr"':‘rﬁ:i;’::ﬂ; adio2ctvilY |, svest Risk  {Low Risk Average Risk  |High Risk Highest Risk
14 Public Health Is the negafive risk to public |, oci Risk  |Low Risk Average Risk  |Migh Risk Highest Risk
health minimized?
Will the new transportation _ - -
Transportation infrastructure developed and >=50 km of :zisfmd <50 : 1gfand<25 :f 1 and <10 km <1 km of new
15 Construction and  |operated for the planthaves | o~ m ol new m of new new  liansportation
arations ssitive impact on the adiacent transpertation |transpariation |iransperiation {lransporialion infrasinclure
operal zommu-:iti::? d infrastructure  [infrastructura  |infrastructure  |infrastructure
4.4.4 Technical Criteria
Table 4-13.Technical Criteria Scoring
. Scors L
No. Criterla Dofinition -~ . [ 4 ‘ 3 2 1
Cooaling Water: Proximity | s the plant close enough tothe | 0-1 km. From | 1-2km. From | 2-5km. from | 5-18 km. from | >10 ke, from
18.1 {a Lake lake o cool sfiicientiy? lake lake lakg lake lake
Coaling Water: is the water temperature cacler R o
162 Tempeialure {than 25.6 €7 [Below25.5  |NA NA NA b
Pt
beary
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4.4.5 Cost Criteria
Table 4-14.Cost Criteria Scoring
Scors .
No. Criterla Definition [] 4 3 2 1
Transmission Sysiems: N
Distance Related Power | Total percentage losses dueto | Zone 0, <4% | Zone 1, 4-8% Zone 3 Zane 4 \ Zone §
17.1 Losses the transmission lines
172 Transmission Syslema: |Cost ta build required 0-20 KM of new :2:0 KM ot :2:0 KM of 60-80 KM of new| >8(\{d;of new
Capital Cost Iransmission knes Consiruction Construction Construction Construction Cansiyuction
Cost of Transportalion |Cost to design end constuct  |<1 km of new :,’:‘xd <10 km ::gfe::u:zs ::‘2;?1"; <50 250 ke of new
18 Caonslruclion and additional required transpontaion|transportation iransportation 1ransp aion [transportatian Iransportition
Operations infrastructuse infrastruciure infrastructure  linfrastructurs  linfrastructue infrasirucire
, _— Land should be |Land acquisition |Land
g | SiteDevelopment: Ease bR:s":';":n’"’:; d:f“;:“‘”""’“"" Land should bs ';:;:;?‘;ﬁ‘ acquired with |should be acquisition
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4.5, DATA GATHERING CHALLENGES AND ANOMALIES
4.5.1. General Site Data Challenges

The intent of this early stage siting evaluation was to identify the general location of nuclear
power plant and to compare on a refative basis the quality of multiple locations. !t is too early
in the life cycle of this potential project to identify an exact location for the plant. Al alternatives
investigated were therefore general areas within a region.

In many casaes it was difficult to gather data for an aiternative because the exact site was not
yet identified due to the fact that the report was evaluating general areas. For example when
evaluating geotechnical issues of a potential plant location there ara usuaily significantly
different gectechnical conditions within the general area. One specific site within the larger
general area could be geotechnically excellent for plant siting while another specific site in the
same general area may not be suitable at all for a nuclear plant.

It is therefore important for the reader to note that all data was gathered for the purpose of
general siting and that significant additional information will need to be both gathered and
evaluated for locating the plant at a specific site. '

4.5.2. Lac Laloche Data Challenges

Due to the remote location of the Lac La Loche region there is considerably less information
available about the region than the more southerly and mors populated Lake Diefenbaker
region. Very little information was found about the fake itself. For this reason and because
primary research was not part of the scope of this study, evaluative information was estimated

in a few cases. Evaluations were based on such factors as |ocal similar information and
axperience,

Itis important to note that because this study was evaluating different alternatives on a relative
basis, evaluations can still be valid without specific data as long as all assumptions are clearly
stated and applied to all allernatives equally.
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For example, without gathering exact data it is clear to see that Lac La Loche has a smaller
surface area for evaporative coaling than Lake Diefenbaker does. This allows the two
alternatives to be scered on a relative basis. L.ac La Loche sites would score lower than La
Diefenbaker because ii has a lowar total surface area.

46, INFORMATION SOURCES FOR CRITERIA

All information utilized for this study was secondary data. Primary data was not gathered.

Maps were the single largest source of Information source utilized in this analysis. Maps
provided information on criteria such as:

s Geotechnical
+ Transmission Systems
» Transportation construction and operations

Exampies of the types of maps utitized are:
+ Switching Maps
« Surficial Geology Maps
« Road Maps
+ Land Use Maps

Other sources of information include:
+ Land assessment
s Local Community information sites
+ Atomic Energy of Canada Limited
» Sask Power

A listing of sources utilized is included in section 3.1
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Stantec
5.1.2. Site 1 Summary
Site #1 scored the highest overall, with a cumulative score of 322

Site #1 scored the highest of all aiternatives in every category of criteria, except Technical,
where the scores were the same for every alternative.

Site # 1 scored the highest of all alternatives for the following criteria:
4.1 Terrestrial Ecological Impact - Location of New and Future Transmission Lines
5.1 Aquatic Ecological Impact - Location of Additional Transmission Lines
5.2 Aquatic Ecological Impact - Plant Operation
9 Accommodations for Employees

10 Regional Amenities For Employees

17.1 Transmission Systems - Distance related Power Losses

17.2 Transmission Systems - Capital Cost

Site #1 scored as high as any of the other alternatives for the following criteria:
2 Metearological Conditions
3.1  Geotechnical
4.2 Terrestrial Ecological Impact - Plani location
6 Sensitivity to flooding
11 Aboriginal Interests
12 Archaeology and Heritage
13 Radioactivity
14 Public Health
16.1  Cooling Water - Proximity to lake
16.2 Cooling Water - Temperature \
18 Cost of Transportation Construction and Operations

5.4.3. Site 2 Summary
Site #2 scored the third overall, with a cumulative score of 298,

Site #2 did not score the highest of all alternatives in any category of criteria, except technical
where all alternatives scored the same.

Site # 2 scored the highest of the Lake Diefenbaker alternatives for the social criteria of
Transportation construction and operations, meaning that the adjacent communities would
greatly benefit from the transportation infrastructure that would need to be added:

Site #2 scored as high as any of the other alternatives for the following criteria;
2 Meteorological Conditions
3 Geotechnical
4.2 Terrestrial Ecological Impact - Plant iocation
6 Sensitivity to flooding
1% Aboriginal Interests
12 Archaeology and Heritage
13 Radioactivity
14  Public Health
16.1  Cooling Water - Proximity to lake
16.2  Cooling Water - Temperature

oo |
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5.1.4. Site I Summary
Site #3 scored second overall, with a cumulative score of 301.

Site #3 did not score the highest of all alternatives in any category of criteria, except for
technical where all the alternatives scored the same.

Site #3 scored as high as any of the other alternatives for the following criteria:
2 Meteorological Conditions
3 Geotechnical
42 Terrestrial Ecological Impact - Plant location
6 Sensitivity to flooding
11 Aboriginal Interests
12 Archaeology and Heritage
13 Radioactivity
14 Public Health
16.1 Cooling Water - Proximity to lake
16.2 Cooling Water - Temperature
18 Cost of Transportation Construction and Operations
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Z

Stanitec

522, Summary

Both sites in the Lac La Loche region scored identically for all criteria, with a cumulative scare
of 231 each.

The Lac La Loche sites did not score higher than the Diefenbaker sites in any category of
criteria, except for Technical wheare all the alternatives scored the same.

The Lac La Loche sites scored higher than the Diefenbaker sites on the following criteria,
mostly related to its remate location:
1 Population in Exclusion Zone \
3.2 Seismology
8 Land Use Constraints
15 Transportation Construction and Operations (social benefits)
19  Site Development - - Ease of Land Acquisition

ironically, the prime disadvantages of the Lac La Loche region, compared to Lake Diefenbaker
are also related to its remote location, including but not limited to:
* accommodations for employees
regional amenities for employees
distance related power iosses from transmission systems
additional capital costs for extending transmission systems
additional capital and operating costs for expanding transportation infrastructure

5.23. Recommended Preferred Site
There is no preferred sight in the La Loche region.:

f Sm— 33
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53. RECOMMENDATIONS

5.3.4. Recommended Region
The preferred region is Lake Diefenbaker without considering end use for the plant.

5.3.2. Recommended Prefarred Site

The preferred site is site #1 at Lake Diefenbaker subject to further investigation.
There is no praferred sight at Lac ta Loche subject to further investigation.

5.3.3. Other Recommendations

If SaskPower wishes to advance this project, Reason(s)
future studies should be undertaken to confirm
the suitability of Lake Diefenbaker and Lac la
Loche for providing condenser cooling water,
while still meeting other local needs and/or
regulatory requirements. , The table below
summarizes those specific water issues that
need to be assessed Factor for Further Data
Gathering Analysis

Ensuring sufficient distance between cooling Lake Diefenbaker which supplies about
water discharge and water extraction for 40% of Saskatchewan's domestic water
drinking purposes drawn from the South Saskatchewan
River downstream
Morphametric data (mean depth) and fiushing To date, only maximum depth data was
rates for both lakes available for Lake Diefenbaker
Seasonal information on the water temperature | It's unclear whether the lake thermally
profiles for both lakes stratifies in summer or if temperature is

uniform from top to bottom. This factor
could impact the adequacy of water for
cooling purposes and aquatic life

2. If the above issues are resolved to the satisfaction of all relevant authorities, then further

study is required to select the specific praperty for siting the plant, with at least the following
parameters examined at the micro scale:

* Land ownership

* Geotechnical conditions

* Lake bathymetry in the vicinity of the plant intakes and outlets
* Terrestrial ecalogical impact

* Aquatic ecological impact

» Aboriginal interests

¢ Archaeology and heritage resources
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3. If nat aiready dgvelqped, SaskPower should develop a pro-active communications strategy
regarding this project, in the event that news is leaked to the media

) /
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