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5.0 ENVIRONMENTAL AND SOC 10 -ECONOMIC SCAN

This chapter provides a high-level environmental and socio-economic scan of relevant conditions in the
vicinity of the Project, as required to address items set out in the Pr oponent Pestion@MD,/ de
Description of the Existing Environment and Socio-Economic Conditions. It is comprised of a summary of
existing and known evolving conditions in respect of the following:

e Overview

e Environmental Conditions

e Socio-Economic Conditions

e Existing and Plannead Developments

The description of the Existing and Planned Developmentsincludes a description the existing Mayo hydro
plant, its associated facilities as well as operation of the existing facility (including water levels and flows).
Beyond the existing Mayo facility, there are a variety of past and current projects and activities that
comprise the existing and evolving built environment in the Project Study Region. These projects are
identified in Section 5.4.2.1, and along with proposed and future known p rojects, form the basis of the
cumulative effects assessment in Chapter 7.

The chapter focuses on conditions and relevant developments that exist as a backdrop for the Project.
Specific baseline conditions of identified VCs for the purposes of assessment consider this existing
condition as well as the expected evolution of conditions in the future without the Project, and are
addressed in Chapter 7.

51 OVERVIEW

The Mayo Hydro Enhancement Project is proposed to occur within an existing environmental and
socio-economic setting that has seen considerable development and activity over a sustained period of
time. Of particular note, a dominant feature of the existing conditions arises from the presence and
influence of the existing Mayo hydro facility. This facility was constructed in 1951 and is currently owned
and operated by Yukon Energy. It has been in continuous operation for the past 58 years.

The existing conditions provide a key input for the selection of valued components, for the baseline
analysis of each valued component, for determining relevant projects to be considered in the cumulative
effects assessment, and for the assessment of Project effects, cumulative effects and mitigation which is
detailed in Chapter 7.
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Chapter 3 of this Project Proposal sets out the key geographic areas of focus for the assessment work,
including the specific Construction Footprint Area, and the larger Project Study Region.

Further detail in respect of the existing conditions is provided in the reports contained in Appendices
associated with Chapter 7 as follows:

e Agquatic Existing Conditionsi Appendix 7A
e Terrestrial Existing Conditionsi Appendix 7B
e Socio-Economic Settingi Appendix 7C

e Heritage Resourcesi Appendix 7D

5.2 EXISTING ENVIRONMENTAL SETTING

The Mayo region is situated within the Boreal Cordillera ecozone and is bordered to the north by the

Wernecke Mountains, and by the Stewart Plateau to the south. To the west of the Stewart Plateau is the
Tintina Trench, a linear, geological fault and large valley. The topography around Mayo is characterized
by tablelands and rolling uplands with wide u-shaped valleys (Smith et al 2004).

Elevation, slope, aspect, precipitation, fire cycles and permafrost influence vegetation and wildlife habitat
around Mayo. Following is a description of the general physiography, surficial geology, soil conditions and
climate of the Mayo region, as well as the vegetation, fish and wildlife and water resources of the area.

5.2.1 General Physiography, Surficial Geology/Soil Conditions and Climate

Mayo sits in the Selwyn Basin, a geological region characterized by chert, shale and schist, which
transects the Yukon, parallel to the Tintina Trench (Roots, 2006a). The Selwyn Basin has several granite
masses with nearby gold-tipped veins rich in silver, lead, zinc and quartz. The mountains in the area are
sedimentary and metamorphic rock, underlain and case-hardened by granite (Roots, 2006b).

In the Quaternary ice age, parts of central and western Yukon were uncovered by ice, and formed a cold,
dry habitat corridor known as Beringia. Fossil evidence from Beringian flora and fauna are found around
Mayo and present-day descendants of plants and animals from Beringia exist in the region (Burn, 2006a).
More recent glaciations which left deposits of sediment and moraine in the Mayo area were the McConnell
glaciation and the Reid glaciation (Burn, 2006b).
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The Mayo region is underlain by discontinuous permafrost, which covers 50 to 90% of th e ground below
the active layer. The permafrost layer can thaw and cause sinking or slumping of the active layer,
evidenced by the fdrunkeno forest near Wareham Lake and the thermokarst lakes near the Halfway lakes
(Burn, 2006¢).

Mayo is relatively dry and experiences extreme temperature variations and temperature inversions, where
the higher elevations can be warmer than low lying valleys. There is relatively little wind, save at higher
altitudes. Average monthly temperatures measured in Mayo between 1904 and 2001 are -25.8°C for
January and 15.4°C for July. About 42% of the precipitation in Mayo is snowfall, which begins
sporadically in the late fall and leaves about 40cm on the ground by March. The melt period occurs
primarily in May, and lakes and rivers in the valley bottoms flood in May and June. The summer is
generally a season of higher precipitation than the spring, due to evaporation from lakes and
transpiration from vegetatio n. April has an average monthly precipitation of 11.0mm, while the average
for August is 47.2mm (Burn, 2006d)

Preliminary analysis of erosion conditions on Mayo Lake using topographic maps, photos and video
evidence of the | a k shérsline areas indicates that the majority of the shoreline is characterized by
relatively low bluffs that experience relatively low rates of erosion. About 26% of the shoreline has hard
surfaces such as bedrock, which experience very slow rates of erosion. The remainder of the shoreline
consists of varying types of sediment materials which are more susceptible to erosion, depending on
water level and wave conditions. There is a wide range of materials in this remaining shoreline, h owever,
including coarser sediments that are less susceptible to erosion, and fine-grained materials that are highly
susceptible to erosion. The shoreline areas most susceptible to erosion on Mayo Lake are the bluffs at the
west end of Mayo Lake. See Figure 5-1 for locations of shoreline areas most susceptible to erosion.
Appendix 5A provides a more detailed analysis of existing shoreline conditions.
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Figure 5-1
Erosion condition s along the Mayo Lake shorelin e
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5.2.2 Water Resources and Aquatic Species in the Region

Water Resources

Hydrology

The Mayo River is located in the Stewart River basin that drains into the upper Yukon River. The
headwaters of the Stewart River originate in the Werneke and Hess Mountains. In the Project Study
Region, the Mayo River flows out of Mayo Lake into the Stewart River just south of the Village of Mayo.
Mayo Lake itself is fed by numerous creeks and tributaries, including the Keno-Ladue River which runs
into the Roop Lakes north of May 0o L RdomAdng as well as Granite, Edwards and Nelson creeks

The peak discharge of water into the Stewart River drainage system occurs in May and June from
snowmelt. Inflows slow considerably in July and August (depending on the year). There is relatively little
natural lake storage in this region during the peak discharge. After the ground freezes in December and
the surface is covered with snow, deep groundwater is the only ongoing source of water.
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Water levels on the Stewart River tend to peak between May 17th and June 25th, at times resulting in
floods. Sediment loads in rivers are lowest in winter and highest during the spring runoff season. Freeze
up begins in October and is usually complete in December (Burn, 2006e).

The Mayo River flows downstream of Mayo Lake are partially regulated by Yukon Energy for the purposes
of power generation. Flows upstream of Mayo Lake are modified by the permitted operation of Mayo
Lake as a storage reservoir, and releases are regulated by Yukon Energy except whea the lake is at or
above the licenced Controlled Maximum Level. Up to one third of the Mayo River inflows to Wareham
Lake come from uncontrolled local inflows downstream of Mayo Lake with natural unmodified seasonal
flows. As a result, Wareham Lake and the lower Mayo River retain a substantial natural spring freshet.

See Appendix 5B - Mayo Generating Station Hydrometric Data for a detailed summary of hydrometric
data sources.

Groundwater

The Project Study Region currently experiences an active water table that results in groundwater
exchange with surface water sources such as the Mayo River and Mayo Lake and causes groundwater
upwelling into back channels in many areas surrounding the Mayo River. During spring, summer and fall,
groundwater can provide a cooling influence on surface water sources. In the winter, groundwater

provides a warming influence that can keep areas of river environment from freezing. As a result, winter
open water occurs in places on the local rivers, including the Mayo River. This groundwater effect can be
seen by winter open water occurring in areas where the current is not otherwise fast enough to prevent
ice from forming.

Aerial monitoring of winter snow cover across the Project Study Region during 2008 showed many areas
in the main river channel and in back and side channels where groundwater had melted surface snow
and ice, indicating the possible presence of groundwater influences in the specific location. The aerial
monitoring supported comments provided during public consultation that indicate groundwater influences
are very active in Zone 1 of the Mayo River region adjacent to the Village of Mayo. Other areas with
indications of groundwater influence are seen in the lower Mayo River (downstream of the Wareham
Dam), as well as a high level of open water occurring near the outlet of Edwards Creek and a few small
areas at Roop Lakes.

Edwards Creek which empties into Mayo Lake near the Roop Lakes, does not freeze completely and as
such, the stream can be difficult to cross during the winter months. The rest of the Roop Lakes area
experiences extensive ice coverage, although small areas of groundwater discharge were observed
throughout the wetland complex. Open water was also noted in Granite Creek near its outlet to Roop
Lakes which may be an indication of groundwater inputs.

No potential groundwater influences were identified in the specific area of Zone 2, between the existing
powerhouse and the proposed powerhouse, or along the Upper Mayo River between Wareham Lake and
Mayo Lake.
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See Appendix 7A for a more detailed discussion of groundwater in the Project Region.

Water Chemistry

Lakes in the Mayo region tend to have a neutral PH, buffered by calcium carbonate, which originates
from local bedrock. Nutrient levels in lakes in the region are generally low and overall productivity is
limited by lake size and depth (i.e., the amount of shallow littoral area). Nitrogen levels are low and
phosphorous levels are low to moderate in Mayo Lake making it less productive thus less capable of
supporting zooplankton and phytoplankton (oligotrophic).

River Channel

The lower Mayo River exhibits specific characteristics in respect of channel structure and profile. A
summary of survey data compiled by Yukon Energy through the lower Mayo River can be found in
Appendix 5C. The survey data reflects flows during the summer of 2008 ranging from high flow

conditions down to approximately 11.2 cms. Consideration of water levels that would arise when flows
are below this level can be extrapolated from the data, and also subjected to ground-truthing during
future low flow events.

Aquatic Species

The water bodies around Mayo are habitat for anadromous, or ocean dwelling fish that spawn inland, as
well as non-anadromous fish that stay in local lakes and rivers year round. Chinook salmon migrate up
the Yukon River from the ocean and reach the Stewart and Mayo Rivers by mid-July-August. They spawn
in tributary streams to the Stewart on gravelly river bottoms (redds). The alevins hatch in the late
winter/early spring and feed on their yolk sacks. Fry (yolk sack used up) can move into tributaries and

smaller creeks and clearer larger streams to feed in the spring and summer. They rear in freshwater for a

year before migrating down the Yukon River to the ocean. In fou r to seven years, Chinook salmon return

as adults to the same rivers and creeks to spawn, and die shortly afterwards. The McQuesten and Mayo
rivers are prominent spawning rivers in the Stewart River Watershed. Some Chinook reach the
headwaters of the Stewart River upstream of Mayo, however, many do not get farther than Fraser Falls,

about 60 km upstreamoft he vill age (O&dDonoghue, 2006 a)

In 2004, the First Nation of Na-Cho Nyak Dun (NND) completed a pilot side channel restoration project
with the goal of improving juvenile Chinook salmon rearing opportunities in the lower Mayo River. Two
side channels were lowered to increase habitat and groundwater recruitment into the channels. A five
year post construction monitoring program (2009 being the last year) i s being conducted to determine
the biological and physical success of these projects. One site (Site B, located near Mcintyre Park) has
been used by notable densities of juvenile Chinook throughout most of the year. The groundwater inputs
to this channel provide warmer water temperatures in the fall and early winter compared to adjacent,
natural habitats. As such, this channel appears to be especially valuable to juvenile Chinook during this
critical time of year. Through the conduct of these projects, nota ble knowledge of Chinook rearing and
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channel restoration has been gained that will help guide future channel restoration/enhancement projects
throughout the Yukon.

Chum salmon are known to migrate the Stewart River and spawn in the late summer/fall on bac k sloughs
or tributaries with gravelly bottoms, o ften near groundwater sources. The eggs hatch in late winter/early
spring, and the juveniles head back to the ocean that spring, returning to the sea for three to four years
before making the trip back as adult spawners. There is inconsistent documentation on the use of the
Mayo River by chum salmon most of which is anecdotal (see Appendix 7A).

Lake trout, a non-anadromous char, live in the deepest, coolest lakes of the Mayo Region, including Mayo
Lake, Jand Lake, Williamson, Minto, Ethel, Big Kalzas and Little Kalzas. They generally spawn in
September on rocky shoals or lake battoms and hatch in the spring. Juveniles grow slowly and do not
reach sexual maturity until they are between 9 and 11 years old. They can weigh over 25kg, and are
piscivorous, in that they tend to prefer eat ing whitefish and cisco. Lake trout do not die after spawning
and have a long lifespan. In some lakes, the adults feed on aquatic invertebrates and remain smaller in
size, and develop a reddish flesh ( O6 D o n 02606a). e ,

There are five species of non-anadromous fish in the whitefish family around Mayo, including lake
whitefish and round w hitefish, which live in most lake s, larger rivers and creeks in the region. Least cisco
are smaller and swim in schools. The inconnu is the largest whitefish in the region, and tends to live in
the Stewart and Pelly rivers, but is less abundant. Broad whitefish are known to migrate relatively far to

spawn, and to over-winter in larger water bodies ( @6noghue, 2006a).

Arctic grayling are also common in the watercourses, as are northern pike. Northern pike prefer shallow,
weedy sloughs and lake shoals. They can eat smaller furbearersand waterfowl, and even other p ike, as
they are extremely territ orial. Lake chub, longnose sucker, and burbot are also widely distributed,
however, the slimy sculpin is the fish with the most extensive geographical reach in the Mayo area, as
they are found in virtually all creeks, rivers and lakes ( O6 D o n 02006a). e ,

5.2.3 Vegeta tion and Wildlife Common to the Region

5.2.3.1 Vegetation

Typical northern boreal forest is present at elevations up to approximately 1,500 m with shrubs and

lichen dominating in alpine areas (Smith et al. 2006). Extensive shrub lands are present at mid elevations
and in valley bottoms due to cold air drainage. The most common forest type is comprised of open black
spruce with a moist feathermoss understory or a drier understory comprised of lichens. On warmer and

better drained sites, white spruce and occasionally aspen or lodegpole pine are present. Throughout the
region, paper birch is found scattered throughout and is usually found in cooler locations. Due in part to
the high frequency of thunderstorms within the region, forest fires are frequent and result in m ixed
canopy forests. The high incidence of fires often results in extensive stands of lodegpole pine and
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occasionally aspen. Steep, south facing slopes along the large rivers (including the Stewart River) within
the ecoregion are inhabited by grassland communities which are remnants of the last glacial period.

The forests at lower elevations tend to include stands of balsam popular growing among white spruce,
with an understory of willow, rose, Labrador tea, northern comandra, bluebells, and lowbush cranberry.
At mid-elevations, white and black spruce are populous, with the typical underbrush being willow,
Labrador-tea and rose. Lodgepole pine grows in recently burned areas and in drier, sandier soils along
with other pine species. Sub-alpine fir and black spruce are indigenous to the lower reaches of north-
facing slopes and paper birch also prefers ridges where the temperature is lower. Aspen can be found on
warmer, south-facing slopes. Growberry, blueberry and bearberry are also boreal plants in the area
(O6 Do n o B06k. ,

Postfire secession tends to begin with grass and fireweed, followed by willow, then aspen and pine
emerge, or black spruce, if the site is wetter. The aspen are eventually succeeded or replaced by white
spruce ( O6 Do n o20606h).e ,

In the Project Study Region, localized wetlands include the Frog Ponds behind the Mayo airport, which
are marshes with bulrushes and cattails, two wetland complexes north of Wareham Lake along the Mayo
River, one towards Janet Lake, and another to the south of the Halfway Lakes, as well as smaller
wetlands north of Wareham Lake along the Mayo River. The Roop Lakes wetland complex on the north
eastern Roop Arm of Mayo Lake, fed by the Keno-Ladue River, and Granite Creek, is another wetland
within the Project Study Region, as is the wetland at the south end of the Nelson Arm of Mayo Lake.
Neither the Roop Lakes wetland nor the wetland at the southern end of Nelson Arm has a specific
designation by Yukon Environment.

Within the Construction Footprint Area, there are several small woodland bogs located near Five Mile
Lakes. Bogs produce peat, are precipitation fed, and are often populated with sphagnum moss and
feather moss (Appendix 7B).

Larger wetland complexes in the Mayo area outside the Project Study Region are located along the
Stewart River at Horseshoe Slough and at U Slough. McQuesten Lake is also the site of a large wetland
complex. Larger wetland complexes in the region tend to be a mixture of different wetland types.
Horseshoe Slough has been designated a Habitat Protection Area under the Yukon Wildlife Act and is
described in the Nacho Nyak Dun Final Agreement. The Community Based Fish and Wildlife
Management Plan, Nacho Nyak Dun Traditional Territory, identifies Devil dés EI
as an important moose calving and waterfowl nesting site.

5.2.3.2 Birds

The Tintina Trench, west of the Mayo region, is an important migratory flyway for many bird species.
Many migratory birds stop to nest in the area, including a number of boreal -breeding shorebirds,
waterfowl, flycatchers, warblers and sparrows.
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The airport near Mayo is a popular nesting area for Canada Goose. Waterfowl nest in wetlands in late

April and May. Roop Lakes and other wetlands are important breeding habitat for species such as

American Wigeon, Mallard, Green-winged Teal, Northern Pintail, Ring Necked Duck, and Lesser Scaup.

Common, Red-throated and Pacific Loons, and Horned and Red-necked Grebes nest near smaller water

bodies near Mayo in the summer. Buffleheads and Redbreasted Mergansas are known to nest along

|l akes and rivers in the region, and Barrowbds Gol deneyeé
lakes. Other resident birds in the Mayo area include corvids, grouse, owls, woodpeckers, finches,

grosbeaks and chickadees. The Rusty Blackbird breeds in wetlands and are considered as regular

occurrences in the Mayo area. The Oliveessi ded Fl ycatcher (considered a #ds
Canadian Endangered Species Council) is not recorded in the Birds of the Yukon database; howeer there

has been one record on the Mayo Landing Breeding Bird Survey route (see Appendix 7B for further

details).

The Yukon Governmentds Wildlife Key Areas Database ide
Study Region:

e WKA | D 2726ci bir e d urasngthe Miay®dRiver from the Stewart River to 6km
upstream of Wareham Lake; and

e WKA ID 2734 for Bald Eagle summer nesting at the eastern end of Roop Arm in Mayo Lake.

Bald Eagle, Golden Eagle, Northern Goshawk and Gyrfalcon are raptors living year round in the area,
while Osprey, Red-tailed Hawk, Northern Harrier, Sharp-shinned Hawk, American Kestrel, Merlin and
Peregrine Falcon are all summer residents ( O 6 D o n 02§06a). €Peregrine falcon nest on cliffs, usually
near water and would be expected to be found within the Project Study Region along the lower Mayo
River.

5.2.3.3 Mammals

Nineteen rodent species are resident in the Mayo region. Red squirrels are found in spruce or pine
stands, and northern flying squirrels are found in dense, low elevation forests. Least chipmunks tend to
live near waterbodies. Arctic ground squirrels and hoary marmots are often in the alpine tundra. B eavers
are found in watercourses throughout most of the area, from lowland marshes to subalpine creeks.
Muskrats are also found in creeks, rivers and streams. A number of smaller rodents and voles are
present, including meadow and tundra voles, deer mice, and bog lemmings Shrews, including the masked
shrew, the dusky shrew, and the pygmy shrew can be found at most elevations and in most types of
vegetation covQae6d. O6Donoghue,

Snowshoe hares tend to be found in dense shrub thickets near wetlands and shorelines, and in areas
with regenerating vegetation in burns less than 30 years old. Porcupines are also found in the area. Red
fox, wolf and coyote are abundant in the area. Coyotes moved into the area from the south around the
turn of the twentieth century ( O6 D o n 02006d). e ,
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Least weasels and emine live in the Mayo region, hunt small rodents, and tend to f luctuate in population.
Marten are larger and live in old forests. Mink live near watercourses and wetlands. River otters are an
aquatic member of the weasel family, common to the large creeks and rivers in the Mayo area.
Wolverines, which travel extensively to hunt and mate, are rarely seen residents. Lynx, another seldom-
seen, local animal, stock snowshoe hares in wet places where willows grow and burned out forests. Lynx
populations follow the snowshoe hare cycle ( O6 D o n 02606d). e ,

Black bears and grizzly bears ae resident, and are often sighted at the junction of the Mayo and Stewart

Rivers. Grizzlies and black bears hibernate for about seven months of the year. Black bears hibernate in
forested areas, where they stay most of the year. Grizzlies hibernate on sout-facing slopes at higher
elevations, and tend to spend the summer and fall in the subalpine. The bears feed primarily on berries,
plant shoots and roots, turning to fish and other animals, particularly when berries are scarce
( Ob6 Do n 02006d). & black bear den located in the western portion of the Construction Footprint Area

appeared active with fresh scat found in the vicinity of the den ; and a black bear was encountered by a
geotechnical drilling crew while working at the proposed location of the new powerhouse in August 2008.
Black bear scat and tracks were observed in the northern and western portions of the Project Study
Region.

Moose are widely dispersed in the Mayo area, with an estimated 200 animals per 1000km?. Calving occurs
in late May in densely forested shoreline habitat, and the summer is spent feeding on plants and shoots
in wetlands and along streams and creeks, or in recently burned patches. They mate in mid-September
and then move to higher altitude willow thickets, where they form feedi ng groups, descending back into
dense spruce forests along the larger rivers by mid-winter ( O 6 D o n c2§06d). e ,

Caribou used to be more abundant within the broad Mayo region. The Ethel Lake woodland caribou herd
to the south of the Stewart River, which nhumbers about 300 animals, and the Clear Creek woodland
caribou herd to the north and west of McQuesten River (northwest of Mayo), numbering about 900
animals, are the closest herds. Neither of these herds frequent the Project Study Region. Mule deer are
often sighted along the Silver Trail highway between Wareham Lake and Stewart Crossing They prefer
open south-facing bluffs and open areas such as the Mayo airport ( O6 D o n 02§06d).e ,

5.3 EXISTING SOCIO -ECONOMIC CONDITIONS

The dominant socio-economic conditions in the Mayo region relate to the Village of Mayo and the First
Nation of NND, as well as various resourcerelated developments. Appendix 7C provides the Socio-
Economic Setting in greater detail; the following provides a high -level scan.

5.3.1 Resource Use

The Project Study Region is characterized by relatively extensive use of the local resources, both for
domestic traditional and for commercial purposes.
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5.3.1.1 Traditional and Domestic Resource Use

Hunting, trapping and fishing are important to the community of Mayo a nd to NND for both traditional
and domestic purposes. The Mayo River and Mayo Lake are used both directly for resource use, as well
as indirectly by providing access to resource use areas.

Hunting for species such as moose, beaver, porcupine, ducks, and gouse is common in the Project Study
Region, and the Mayo River and Mayo Lake offer varying degrees of access to hunting areas. Moose are a
species of particular importance to the community, and the 2002-2007 Community-Based Fish and
Wildlife Management Phn *(First Nation of Nacho Nyak Dun et al., 2003) suggests that management
planning for moose reflect the fact that moose densities in the Mayo area are about 200 moose per 1000
km?, which is higher than much of rest of the Yukon. Concern voiced through the public consultation
program identified increased pressure on moose hunting within the broad Mayo region, including the
Project Study Region primarily due to the voluntary closure of McQuesten Lake to moose hunting, and
due to southern Yukon hunters trav eling to the Mayo region to hunt.

Fishing occurs at various locations along the Mayo River, as well as on Mayo Lake. Species of importance

to the community include Chinook salmon, lake trout, lake whitefish, northern pike and Arctic grayling.

Chinook salmm are a commercially important species in the Yukon, and are also of traditional importance

to First Nations. Only very limited salmon fishing occurs on the Mayo River. Salmon harvest on the

Stewart River is common, although harvests on the Stewart River have decreased in recent years, with

NND reporting a 27 per cent lower catch in 2007 than the average catch between 1997 and 2006 (Yukon

River Joint Technical Committee, 2007). NND member s fdo not understand or
release management, and feel that all fisht hat are caught should be kept and
Nacho Nyak Dun et al., 2003).

Trapping within the area provides economic and sustenance benefits for trappers. The Project Study
Region in the vicinity of Mayo Lake and the Mayo River includes portions of registered trapping
concessions fRTQx) #84, # 85, #86, #89, and RTC#407 which is a community trap ping concession
Local stakeholders identified beaver, marten, muskrat and lynx as species of importance for trapping.
Summary trapping data® from Yukon Environment suggest that mink, squirrel, weasel, and wolf have
been trapped in recent years.

Collection of berries along with other medicinal plants occurs throughout the Project Study Region,
including along the Mayo Lake access pad and inland from the shores of Mayo Lake.

! The next Community-Based Fish and Wildlife Management Plarfor the traditional territory of NND was being prepared at the time
of writing this report. Personal communication with the regional biologist indicated there were no wildlife issues of concern in the
next plan that were of relevance to the project area.

2 Trapping data from Yukon Environment is released in blocks of ten RTCs. Since the community trapping concession is used
infrequently, the data provides was for 11 RTCs including # 73, #74, # 84, #85, #86, #87, #89, #90, #92, #95, #407.
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5.3.1.2 Other resource use

Much of the other resource use is based on the natural surroundings of Mayo. Tourism, outfitting and

outdoor recreation all use the Village of Mayo as stopping/starting points for activities. Mayo is part of the

Silver Trail i a scenic drive that features not only the mining history of the region, but also offers views

of the Stewart River and local wildlife. Mayo is also a jumping off point for activities such as wilderness

canoeing in the Peel River watershed, and outfitting in the Peel River and the upper Stewart River
drainage systems. The Project is located in Rogue Rive]

5.3.1.3 Mining and other private/commercial land use

Mining has played a major role in the Mayo area historically, and continues to be active.

Placer mining occurs on numerous tributaries of Mayo Lake and the Mayo River. Although the total

number of placer mining operations has decreased over the years, it remains an important activity to

manyresi dents of the Mayo area. fAThe majority of-rub,he Mayo
with deep commitments to the | and and the industryo
typically begins with the spring thaw, and continues over the summer until the freeze-up in fall

(approximately 120 days). The mouth of Mayo Lake is the site of leases and properties where miners with

claims along Mayo Lake launch their barges or boats. For a complete table of mining activity within the

Project Study Region see Table 5-1 of this chapter, and for maps showing placer claims see Appendix 2B.

There are numerous placer claims on the tributaries of the Mayo River and Mayo Lake, ranging from

smaller family-run operations to larger operations with staff of up to 6-10 people.

There are two fairly active placer miners at Mayo Lake within the Project Study Region who access their
claims during the summer by boat and barge; and if necessary, by snowmobile or truck in the winter

(generally considered more expensive than using a barge). The main season for placer mining activity is
late May/early June up until late October i depending on ice and water levels. The water needs to have
risen with the spring freshet to a point where the barges can float, and access at t heir placer claims is
close enough to enable off-loading of equipment. The barges are usually parked at the west end of the

lake to over-winter (personal communication, Wozniak and Barchen, 2008).

Other commercial land uses in the Project Study Region include the Mayo airport, a commercial land
treatment facility for contaminated soils near Five Mile Lake, a silt and clay quarry on the Janet Lake
Road, and two gravel pit reservations. There is also a quartz claim near the bridgehead north of the
Village of Mayo on the eastern bank of the Mayo River. Private land uses within the Project Study Region
include a small lot owned by the Canadian Broadcasting Corporation at the south end of Wareham Lake,
two fee simple lots used for agricultural purposes at the War eham bridgehead, and a residential
agreement for sale at Wareham Lake. Within the Construction Footprint Area, there is a large lot owned
by Yukon Energy Corporation, and two lots owned by a private citizen. NND First Nation Settlement Land
parcel C-48B and privately owned lot 88, are just outside the southern boundary of the Construction
Footprint Area. NND Settlement Land Parcel S153B1 is near the eastern boundary of the Construction
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Footprint Area. Further description of privately held parcels in the Project Study Region up the Mayo River
and at Mayo Lake are listed in Appendix 2A and described in Appendix 7C.

5.3.2 Local and Regional Economy

Although NND have lived throughout the Mayo area for generations, the community of Mayo began to
establish itself with t he arri val of gold seekers in the | ate 180
established in 1903 as a river settlement and port that served the transportation requirements of the

mining industry att he Keno mining distri ct hembds activd rholstoksivenar ked o
mining in the region (Mayo Historical Society, 1990) .
the expansion of the silver mines and the supporting businesses and government offices that sprang into

service the mines, as well as jobs with highways and public works, road maintenance camps, and

employment with the Northern Canada Power Co mmi ssi on al | resulted in Mayobd
communityo (Bleiler, 2006, pg. 119).

Today, Mayo is no longer a primarily mineral-based economy. The community has recognized that
diversification is necessary, and is promoting options such as tourism to strengthen local activity.
Accommodation, food services, guiding and outfitting, and retail services provide work for local residents .
Government services, including First Nation, territorial, and municipal administration provide over a third
of jobs in the community. Placer mining and mineral exploration continue to be part of the local economy
(Yukon Community Profiles, 2004).

Statistics Canada (2007) found that approximately 77 per cent of the eligible population of Mayo (i.e.,
>15 years) are active in the labour force, compared to approximately 78 per cent Yukon -wide. The
unemployment rate for Mayo was reported at approximately 17 pe r cent, compared to nine per cent
Yukon-wide. One of the reasons for these differences resides with the fact that little work available in
Mayo is full-time and year round, reflecting the importance of seasonal work to the economy (Yukon
Community Profiles, 2004).

5.3.3 The Social and Cultural Context

Traditionally, NND fancestors I|lived on the | and, mai n
ani mal s, and (the) peopleé People would travel l ong d
caribou, mountai n s heep, sal mon, |l ake fish and beavers, and

relationship with the animal that was honoured by certain traditions that need to be observed in order for
that relationship to remain s6rongo (Peter and Hogan,

A heritage resource assessment of the Construction Footprint Area and shoreline inspection of Mayo Lake
revealed several prehistoric artifacts, including lithic flakes and scrappers i items largely associated with
traditional camps. The First Nation adapted to the dramatic changes that followed the early arrival of

early explorers, traders, and later prospectors. Today, NND have taken on elements of both First Nation
and non-First Nation culture. While people are more often educated and employed in the mainstream
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system, they continue to practice their culture and traditional pursuits through the traditional teachings of
their Afamilies, Elders and the communityo (Peter and |

Today, the Chief and Council of NND often work in close cooperation with the Village of Mayo Mayor and
Council. The two governments hold joint counci.l meetin
i mportancedo (Cooper and Lecki, 2006, pPg. 130) . The two
centre, which is among the many services that the two communities share. In addition, provisions under

the NND Umbrella Final Agreement have resulted in the establishment of the Mayo District Renewable

Resources Council whereby members of NND and the Mayo conmunity make recommendations on fish

and wildlife management within the Mayo District.

J.V. Clark School recently reopened its doors after major building improvements, including academic
classrooms, a First Nations craft room, library, and gym/fithess complex that is used by the entire
community. The school offers kindergarten through Grade 12, and for the 2008/2009 academic year had
76 students enrolled (Yukon Bureau of Statistics, 2008). Yukon College shares space in the overall
building envelope, offering skills training and general educational upgrading services to the community.

Health services are provided at the Mayo Health Centre, which has a staff of three public health nurses,
and a doctor who divides his time between Mayo, Pelly Crossing, and CGarmacks. Mayo acts as the
medical evacuation point from Pelly Crossing to Elsa, and each community has its own ambulance.
Policing is provided by the RCMP. There is a volunteer fire department with two fire trucks.

The Village of Mayo has a shallow source well which is water chlorinated for drinking. The Village
contracts water hauling and septic services from NND, which has a water tanker and two 2 septic trucks.
The village contracts these services from NND. Residents are responsible for hauling their own waste,
although NND does offer pick-up services for some of its members. Raven Recycling offers drop-off
recycling services to both the Village of Mayo and NND. The municipal landfill and sewage lagoon were
both designed for a population estimate of 2000, and are unlikely to reach capacity in the near future.

Some cather businesses and services offered in Mayo include:

e Bedrock Motel

e Binet House Interpretive Centre

e Duncan Creek Gold Dusters

e Ewing Transport Ltd.

e Golden Heart Acres Bed & Breakfast
e Heartland Services

e K.P. Auto

e Kris' Small Repairs
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e Mayo Bigway Foods

e Mayo Chinese Restaurant

e Mayo Laundromat

e Mayo Petroleum

e Mayo Taxi and Bus Service

e Mount Joy Wilderness Adventures
e North Star Motel

e Rick's Enterprises

e Silver Trail Inn / Halfway Lakes

e Wil fods mBontract.i
e Wind River Adventures

e Winterchild Jewellery

e Yukon Gold Mining

e Yukon Energy Corporation (service & maintenance)
e Yukon Liquor Store

(Village of Mayo, 2008; Canadian Phone Directories Inc. (2006))

5.4 EXISTING AND PLANNED DEVELOPMENTS

The Project Study Region contains a relatively extensive list of developments, including the existing Mayo

Hydro Generation facility and related infrastructure ( Bxisting Facilityd ) . I'n addition, there a
developments and projects that are either licenced to occur, or are in the process of being reviewed for

licencing. As noted in Section 3.2.3.2 of Chapter 3, the assessment approach considers other projects and

activities which may potentially act cumulatively with effects of the Project and affect sel ected VCs. The

cumulative effects assessment identified all inputs from other projects that could act in concert with

effects of the principal Project and influence the VCs indentified, including:

e Past, present and likely future projects and activities in the area that ma y affect identified
VCs; and

e Other existing or anticipated pressures (direct or indirect) on identified VCs.

The Mayo Hydro Enhancement Project is proposed to occur within this context of existing and planned
developments, and as such their presence is relkevant to the assessment of effects from the Proposed
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Project. Section 5.4.1 below describes the Existing Facility; and Section 5.4.2 Other Existing and Planned
Developments.

5.4.1 The Existing Mayo Hydro Generation Facility

The Existing Facility, with an installed capacity of 5.4 megawatts, consists of structures at Mayo Lake and
Wareham Lake. The facility is licenced under Water Licence HY99012, a Type A Class 2 licence which
expires December 31, 2025. A copy of the Water Licence is provided in Appendix 2D.

5.4.1.1 Existing Facility Components

The Existing Facility consiss of the following components:

e Mayo Lake Components : Mayo Lake is a96 km? naturally-occurring lake with a maximum
depth of 120 meters. The outlet of Mayo Lake is controlled by a six meter high, rock-filled,
timber-crib structure ( i May o Lake C 0 n.t An ootiginaB Maya takes €omntéo)
Structure was built over a two year period in 1951 and 1952, and was entirely replaced by
the existing structure constructed in 1988 and 1989. The current control structure has three
valves that regulate flows out of Mayo Lake. When the lake is at high water levels, the
structure serves to spill excess water. The licenced storage range on Mayo Lake is 2.59
metres, from a controlled maximum mean daily water surface elevation of 665.84 metres
(full s u p F$Ly Yo b eontrelled minimunii elevation of 663.25 metres® (lower supply
| e v e ILSLO. rThe fivater licence requires that a minimum flow of 2.8 cms is maintained
downstream of the Mayo Lake Control Structure.

*The Mayo Lake Water Licence elevations are in |Imperial measur emen
controlled maximum of 2211.5 feet and a controlled minimum of 2203.0 feet.
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Figure 5 -2
Mayo Lake Control Structure

e Wareham Lake Components : Wareham Lake is a man-made reservoir which serves as the
headpond for the existing Mayo Generating Station. The majority of the Existing Facilities are
located at and downstream of Wareham Lake, including an earth-fill dam, a concrete
spillway, intake structure and tunnel, surge tower, and generating station. The earth-fill dam
is 32 meters high, with an elevation difference of 36 meters between the reservoir and the
powerhouse used to generate electricity. Two generating units are installed, with nameplate
ratings of approximately 2.7 Megawatts each, with a total annual generation capability of
approximately 38.4 GW.h per year. The licenced storage range of the Wareham Lake
reservoir is 2.29 metres, ranging from a controlled maximum of 574.50 metres, and a
controlled minimum of 572.21 metres’. The water licence also requires that a minimum
release of 2.8 cms is maintained in the river channel downstream of the powerhouse. Yukon
Energy now adjusts spills at the Wareham Spillway in accordance with a ramping procedure
so as to ensure flow changes downstream of the spillway occur in a managed fashion. See
Appendix 5-D.

In addition to the water control structures and powerhouse, the existing fac ility comprises an access
road, a substation that provides 66/69 kV transmission to Elsa, Keno, Stewart Crossing, and Dawson City,
12.5kV distribution to Mayo, and various other infrastructure related to the original construction and
ongoing operation of t he Existing Facility.

4 The equivalent Imperial measurements cited in the Licence are 1901.5 feet for the controlled maximum and 1894.0 feet for the
controlled mini mum, measured using Yukon Energy Corporationds datum
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Figure 5 -3
Top of Wareham Spillway

Figure 5 -4
Wareham Powerhouse
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5.4.1.2 Existing Facility = Water Levels and Flows

The operation of the Existing Facility in any given year reflects the specific power loads needing to be
served, and the storage capacities of the system in relation to the inflows being experienced at any given
point in time. The operation of the system refl ects distinct seasonal patterns.

The hydrology of the system upstream of Mayo Lake is not affected by the Existing Facilities. Inflows to
Mayo Lake are measured by Yukon Energy inclusive of direct precipitation and net of evaporation (i.e.,
inflows available for outflow °) as follows:

e Annual inflows to the | ake amced ¥agemgeddndal imflowmd | i on c L
rate of 14.1 cubic omsd,)with20 year variabildyciralinating a mmge A
from 238 mcm (average flow rate of 7.6 cms) in the lowest inflow or drought year, to 653
mcm (20.8 cms) in the highest inflow year .

e Inflows are very low through t he early months of the calendar year (2.0 to 3.8 cms),
increasing dramatically in the last week of April or the first week of May.

e On average, approximately 51% of annual inflows occur in May and June (225 mcm, or 41.4
cms), with the last week of May being the average highest inflow for the year (the highest
recorded single week of inflows is over 80 mcm, or 136.0 cms).

e Average inflows are relatively steady for July to September, comprising an additional 132
mcm (16.8 cms) or a further 30% of annual inflows .

e The remaining 7 months (October to April) contribute on average only 19% to annual inflows
or 87 mcm (4.8 cms)

The Existing Facilities permit the releases from Mayo Lake to be managed as a system. To guide
decisions on use of the water, Yukon Energy has adopted a set of Water Management Objectives which
reflect the necessary balance that must be maintained :

e Use water before non-renewable energy sources such as diesel to produce power for Yukon
Energyds customer needs

e Optimize the water in order to minimize el ectri city costs to Yukon Ene
e Respect and protect the environment through a sustainability focus

e Utilize the Corporationds water management resour

5 Inflows available for outflow is a measurement for each period in questio n of the amount of water released from the lake, plus the
net change in lake storage over the same period.
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To facilitate this water management , Y u kcorment \Eatee ficgnged germits storage of
approximately 256 mcm in the operating range of Mayo Lake (from the controlled Full Supply Level
( FFSLO )to Low Supply Level ( IiSLO) or approximately 100 mcm per metre of lake elevation). Over the
period May to September, water management activities focus on the following aspects:

e Average or higher conditions: Under these conditions, inflows total 357 mcm or higher
during the 5 month period, of which at least 37 mcm are required to be released to meet
minimum outflow levels (2.8 cms through the Mayo Lake control structure). Consequently, in
average or above average flow years Yukon Energy has the capability to fully refill the lake
during this 5 month period even in the event the lake is at LSL to start the period. Actual
operation will depend on power requirements during the summer months, but with Yukon
winter-peaking power profiles (and in particular with future interconnection to the WAF
system), storage is prioritized during this period.

e Low to e xtreme low flow co nditions: In the lowest inflow year recorded since 1987 on
the Mayo system, (calendar year 1998), the five month inflows to Mayo Lake total only 181
mcm, of which 37 mcm is required to be released to meet minimum flow constraints. In this
situation, only 144 mcm is available to be put into storage (slightly under 1.5 metres of
elevation). Consequently, water available for power generation the following winter will be
less than under average or above average flow conditions.

Downstream of Mayo Lake, thereisa substanti al unregul ated #dAvhehcal 6 i nf
contributes up to one third of the total inflows to Wareham Lake . This includes the tributaries of Minto,

Duncan and Davidson aeeks. These local flows, in combination with the managed outflow s of Mayo Lake,

comprise the waters available to be used at Wareham to generate power. Wareham Lake, similar to Mayo

Lake, does have a licenced FSL and LSL; however given the much smaller size of Wareham, and the

incentives to maintain Wareham at as high a level as practical to maximize head from the generation

station, this range does not permit any notable use of seasonalstorage similar to Mayo Lake.

The seasonal pattern of Wareham local inflows parallels the inflows to Mayo Lake, but approximately one
half the magnitude.

Flows at Wareham are released downstream by one of two routes i either through the Generating
Station or through the Wareham Spillway.

e Generating Station:  The currently installed generating station can permit a design flow of
up to approximately 18 cms through both hydro units®.

e Spillway: The spillway is used to release all flows that cannot be used in the generating
station, or stored at Mayo Lake. Typically water is released through the spillway begining in

5 At any given time, the maximum flow rate is affected by the head which is dependent on the level of Wareham Lake and the leve |
of the plant tailwat er, as well as other flow and load characteristics.
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May and continues to fall freeze-up (often much earlier). Efforts are made to m inimize or
eliminate the need to spill in winter , due to operational constraints.

Given the capacity of the Generating Station, Wareham local inflows plus minimum releases from Mayo
Lake are typically sufficient to supply power requirements from early May through June. During years of
average flow conditions at Mayo Lake, May and June inflows are sufficient to increase lake storage levels
towards FSL (assuming low to LSL lake levels at the end of April), and some degree of managed or
unmanaged release from Mayo Lake (over and above the 2.8 cms minimum release) would typically
begin. Consequently, Wareham spills typically continue throughout the summer and are sustained until
September or October.

5.4.1.3 Existing F acility Loads

The loads on the Mayo plant have varied greatly since it was brought into service in the 1950s. For much
of the life of the plant, the loads necessitated full utilization of the hydro system to ensure sufficient
supply to retail and industrial loads. Since the closure of the Keno mine in 1988/89, the plant has been
operated below its full capacity.

During the period of the United Keno Hill Mine operation, the plant typically operated near its then full
capacity (30-35 GWh), and the licensed storage range at Mayo Lake was largely used each year.

After the closure of the mine and up until the Mayo -Dawson line was energized in 2003, the plant
generated power only for local loads in Mayo and Keno (typically in the order of 8 GW.h) as well as any
periodic dewatering or water treatment activity at the mine site (brin ging total annual loads to
approximately 15 GW.h in high load years). The consequence of this lower load level is that only

approximately 1 metre of May o WUsadkeach gear tegacdiess sfénflowss t or ag e

In addition, winter flows (once spills had stopped for the season) reflected only plant flows driven by the
lower load condition. Consequently, winter flows were routinely sustained at or below 5 -6 cms,
particularly for night hours.

Since the Mayo-Dawson line went into service in 2003, the plant has provided power to Dawson and
Stewart Crossing in addition to the existing loads in Mayo, Elsa, and Keno. The Mayo hydro facility
continues to operate somewhat below its maximum hydro capability, typically using approximately 1.5 to
2.0 metres of Mayo Lake storage range each year, although this can vary to a degree depending on
inflows.

A summary of the historical load conditions are set out in Figure 5-5.

Chapter 5 Page5-21 Environmental and Socio-Economic Scan



Mayo Hydro Enhancement Project Project Proposal Submission
February 2009

Figure 5 -5
Mayo H ydro 1980 to 2009

Mayo Hydro generation 1980-2007 and forecast to 2009
(Keno mine closedin 1988, Mayo-Dawsonline started 2003)
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The relationship between loads on the Mayo power station and the levels of Mayo Lake over the course
of each year can be seen in Figure 5-6, which shows how annual variation in lake levels was reduced as
loads on the power station declined with the closure of the Keno mine, and subsequently increased with
the interconnection of the Mayo -Dawson transmission line.
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Figure 5-6
Mayo Lake Storage Range 19 82 - 2007

At the present time, the Mayo plant serves basically 100% of the loads on t he Mayo-Dawson system. This
means that all load variability from hour-to-hour, including daily load variations and winter variability

linked to temperature, is reflected in varying plant flows. Further growth in the system necessitating
baseload diesel gereration (or alternatively interconnection of the WAF system) will likely provide for a

more stable operating regime for the Mayo plant flows, as the addition of other units to the generating

mix would provide opportunities to use other generatorstoabsorb | oad fiswi ngso.

5.4.2 Other Existing and Planned Developments

Outside of Yukon Energyb6s Existing Facilities, a
the existing and evolving built environment in the Project Study Region. These active and planned
developments primarily reflect mining developments (including exploration) or general infrastructure.

As noted in Section 3.2.3.2, a identification of existing and future projects or activities is required for the
purposes of cumulative effects analysis. Accordingly, projects identified in this section include:
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