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Abstract:

Yukon Energy Corporation began the relicensing of their Aishihik Hydro Generation Facility in
1991. The scope of work undertaken to secure a new license has been comprehensive and is
unprecedented in the Yukon Territory. Every effort was made to provide ample opportunity for
the public, regulators and governments to comment on a wide range of issues that pertain to
the water management regime at Aishihik Lake. This project demonstrates that a balance can
be achieved with operating the facility and respecting the importance of the environment.

1. Outline of the Project

The relicensing of the Aishihik Hydro generatingifity was necessary to secure the long-term supply
energy to Yukon electrical customers. The Norti@anada Power Commission (NCPC) completed the
construction of the Aishihik hydro facility in 1978 1987, the Yukon Government purchased the sisset



of NCPC, including the Aishihik facility. At thertie, the supply of electricity to the Yukon became a
territorial responsibility and Yukon Energy Corpiiwa was formed to fulfill this responsibility. Yok
Energy inherited a legacy of unresolved environialesnrtd compensation issues from NCPC.

As a renewable and low cost energy resource, d®y @omponent of the Yukon'’s existing electrical
supply system, Aishihik plays a central role in grevision of electricity to residents, businessd a
industry in the Yukon. On a long-term average, Kighgenerates approximately 105 GWh of electricity
each year. The represents about 30% of the totiiblgnergy of the Whitehorse Aishihik Faro (WAF)
system. A unique and valuable feature of Aishikikhat it is the only hydro facility on the WAF sy
with multi-year storage capability.

Water used to generate electricity at the Facdidynes from the East Aishihik River watershed that
contains Sekulman, Aishihik, and Canyon Lakes. Bedm Lake, which drains into Aishihik Lake,
provides natural storage, and Aishihik and Canyakeks provide regulated storage.

The Aishihik hydro system is composed of three ipdacilities: the Aishihik Lake Control Structur
at the south end of Aishihik Lake; the Otter Fa@ttrol Structure at the south end of Canyon lake;
the Aishihik Generating Station 6 km south of thteeOFalls Control Structure. The generating stai$o
an underground facility containing two turbinestthie feed by a 5.6 km long power canal runningfro
Canyon Lake and a power tunnel.

Overall Aishihik has a very low visual impact. Aiistk was the first underground hydroelectric fayili
north of 60th parallel in the western world.

Aishihik Control Structure~ Aishihik, Yukon

Seasonal Capacity: Summer: 30MW
Winter: 30 MW

Turbine Sizes: #1: 15(1975)

(MW and year builf) #2  15(1975)

Head (m) 175

Control Structures: Storage Control at Aishihik Lake Outlet
Spill Control Dam at Canyon Lake Outlet

Reservoir Area: 3045 sq. km




The Facility has operated for the past 25 yearemuadwater license issued by the Yukon Territorial
Water Board (YTWB). The new water license reflesdisne compromise in order to preserve the health
of the lake and the fish population.

When the corporation began the re-licensing prpjecte volumes of information were compiled
involving over ten years of study. These studiedusled an environmental impact assessment,
legislative requirements, detailed studies on gephwogy, wildlife, aquatic, heritage and
socioeconomics. Final reports were compiled in Madwer of 1998, and the original application was
made to the YTWB in October, 1999. The environnmesdaessment was conducted under the Canadian
Environmental Assessment Act (CEAA). In 1993, Yukemergy formed a Technical Advisory Group
made up of key stakeholders and regulators asntoeyed forward with a proposed program of studies
that was approved by the YTWB in August, 1992. Trsup had significant input into the design and
review of the environmental impact studies.

There were 12 key features of the relicensingaitiite:
- Alicense term to provide long-term security of rigyesupply
- A managed storage range on Aishihik Lake
- A third turbine of five to seven megawatt capaditgtalled inside the existing powerhouse at
some future date
- Downstream flows in the upper E.Aishihik River thall continue to support year-round rainbow
trout habitat
- Clearly stated environmental performance objeciivése license
- Operational constraints on the use of water tomiire the effects of high water
- Operational constraints on the use of water todaymtential significant effects on the lake
whitefish fishery as indicated by monitoring result
- Annual monitoring of the health of the fishery astihik Lake
- Conditional measures to address the effects ofptbgect on access to the lake and wildlife
harvesting
- Shoreline erosion monitoring at sensitive sites
- Heritage sites monitoring and salvage of thosedhaiat risk from erosion. Additional protective
and interpretive measures at selected heritage site
The company received the new water license on Nbee29, 2002, at a cost of approximately $6M.

2. Features of the Project Area

The Aishihik Hydro Electric facility is located ithe Southwest Yukon, approximately Northwest of
Whitehorse. Aishihik Lake occupies a deep glacalley, with a U-shaped typical of large montane
lakes in the area. Aishihik Lake currently serveshe principal for the Hydro Electric Facility.

The project area is located in the Cordilleran atinregion and is climatically classified semi-arid
region. It is sub-arctic continental, characteriisdlarge seasonal and daily in temperature, low to
moderate atmospheric moisture content and low tenabe precipitation.

Mean annual precipitation, of which about two thiisl rainfall, is lower than the Yukon 256 mm. W8nd
are common and relatively strong; extreme windsl tenoccur during months. Extreme temperature



variation has been recorded, both on an annualEstichated 1 in 10 year temperature extremes are
—53.3°C and 28.7°C, a range of 82 °C.

The EastAishihik basin covers an area of
4200 km2 . Its principal hydraulic feature
consists of a series of elongated lakes
named Sekulmun, Aishihik and Canyon
which are connected by relatively short
stream channels that drain in the Aishihik
river. The Aishihik River is a 29 km long
tributary of the Dezadeash River, which
drains into the Alsek system, and finally
empties into the Pacific Ocean at the Gulf
of Alaska. Approximately 7% of the
Aishihik Lake shoreline is comprised of
friable, permafrost rich glaciolacustrine
sediments that are susceptible to erosion.

The Aishihik Lake study area lies within
the Kluane Plateau subdivision of the
Yukon Plateau. The terrain consists of
rolling to undulating hills, with highland
areas around the lake reaching elevations
of 1220 to 1525 m above seal level.
Permafrost is an important factor
influencing the landscape. The study area
is located in the widespread discontinuous
permafrost zone in which 30 to 70% of the
ground is underlain by permafrost which
varies between 1.5 m to as much as 40 m
of ice rich permafrost at the north end of
the lake.

The surficial geology of the study area is domiddig glacial deposits including moraine blanketd an
ridges, glaciofluvial and glaciolacutrine deposRecent alluvial deposits, and erosion and mastngas
features such as mudflows and slumping are alsepte

Lake whitefish is the predominate species in Aighibake. Lake trout, northern pick and round
whitefish are also present. Small numbers of burdaottic grayling , long-nose suckers, pygmy
whitefish and slimy sculpin are also present. Tteuaence of pygmy whitefish (discovered through th
Company’s studies) was the first report of thiscggein the Aishihik system.

The Aishihik Study area is an important traditioteaid use area of the Champagne Aishihik First
Nations People. The richness of the region’s preéam archaeological sites has been recognizeé sinc
the 1940’s and Aishihik sites have made importamitributions to the understanding of the Yukon’s



distant past. Stone tools and the by-productsarfestool manufacture and maintenance are found in
addition to historic period campsites, cabins ainst Nations gravesites.

In the past, the Aishihik people of populated thgion using it on a seasonal basis. During tH& 20
century, a more permanent settlement at the noadhAéshihik Lake was established. This village was
reduced to seasonal and discontinuous use in t6@'sl9Currently, some of the local First Nation
population still practice traditional lifestylesd®al on harvesting, trapping, fishing and hunting.

Part of the old village and graveyard sits on sdandes. Both the wind erosion and permafrost thaw

induced ground subsidence affect this site. Presmniences and the grave yard are located on the
glaciolacustrine terraces above the new village Vilage rests on approximately 12m of sand. There

are eleven identified heritage sites around thenttithe new villages.

There is a spring located south of Aishihik Villat@t provides drinking water for Village residents
when lake levels are high. The source of the spsimgcated at the base of the glaciolacustrirféati a
poorly drained alluvial landform at an elevatiorabbut 915m.

3. Major Impacts

There are several impacts caused by the high vFitetly, certain areas experience shoreline enoisio
fine-grained, permafrost materials when water ek at or close to the FSL (915.16 m) for several
days, combined with severe windstorms.

Comparison of the lake shoreline from 1947 to 18®@2%hotos revealed that wave induced erosion is
taking place along the same shoreline areas expos#te high wind and wave action. Permafrost
degradation known as retrogressive thaw slumpslsasoccurred along the northern shoreline. In 1993
the graveyard southwest of the Old Village expegeherosion and two graves were lost into the lake
when the shoreline slumped.

It has also been identified that there are cenapacts caused by low water effects. Under medaed |
conditions, periodic occurrences of lake level®wed14 m during the open water season are anttipat
Should this occur, several adverse effects have ideatified, including more difficult access tetlake,
increased difficulty in harvesting fish, waterfoahd aquatic furbearers and increased difficulty in
obtaining drinking water at the village.

Under high load, low water levels may persist, lteégyiin increase problems with lake access, itirggt
nets and poor fish harvests at traditional fistéitgs. Those families that traditionally fish ireBbwer
parts of the lake are most affected.

Another problem that was identified was the impactthe drinking water. Availability of domestic
water supply at Aishihik Village is directly affect by operations at the low end of the range. Below
lake elevation of 914 m the village spring dries Tipe effect is seasonal (May through October) chnt
persist for several years in a row. There is a T8®&bability of water levels at or below 914 m in
June-September for 2 or more months in any given ye



Finally, it was determined that low water levelg&vahibiting Recreational Access to water. Whiile t
impact is small during the summer, lake levels Wwedd3.5 m preclude the use of the boat acces®at th
Mile 27 campground and at the north end launcls sités to be noted at this time, that this impaat
greater prior to improvements that are ongoing. derating regime somewhat limits the development
of water-based recreation and tourism opportunitiee to increased difficulty in boat launching and
reduced aesthetic values.

4. Mitigation Measures

In recognition of concerns raised by CAFN and otlers of the
lake, Yukon Energy initiated work in the early 1990 address
these concerns. An impact management plan was apeeklto
avoid, reduce or mitigate the severity of significand likely
environmental impacts. In 1997, the Yukon Governmaiso
issued an order in council. This order effectivebduced the
operating range from 2.7 m (9’) to 2.1 m (7’) bynaving access
to the bottom 0.6 m of the range. Yukon Energy dissigned an
Environmental Mitigation Plan that included a higlater level
management program with self imposed (additionedfrictions
and a low water fish management plan, in recogniiothe fact that both low and high lake levelsde
to be properly managed.

If the company does not need to fill up the
lake due to significant load, they voluntarily
keep the lake about 0.3 m below the high
water limit. If the load justifies FSL storage,
Yukon Energy would attempt to manage the
storage such that FSL levels are achieved
late in the open water season.

The primary objective of managing high

water effects is to reduce the risk of
significant shoreline erosion that can be
caused by wave action. Yukon Energy has
minimized the risk by limiting the amount of

time lake levels are maintained at or near
FSL, there by minimizing the risk of

concurrent/wind/wave action during the
open water season, and by constructing
protective berms to stabilize and protect
shoreline areas subject to erosion.

Yukon Energy has completed the
construction of several erosion protection
berms as part of the re-licensing initiative.



One of the most important aspects of the projed ®&tablishing priority areas in consultation with

CAFN and the Government of the Yukon's HeritageBha as part of a comprehensive heritage
resource mitigation plan. Yukon Energy encountesigmhificant challenges in the construction of the

berms, including working during severe cold tempees in the winter construction season, to ensure
that the heavy operating equipment did not damegsitb/e areas.

The first berm was built in 1992 to the north oflihik village. It protects an extensive glaciolstcine
cliff from further erosion damage and also preventse silt from the cliffs entering the lake watats
that location.

The slope behind the old village gravesite thdedafollowing the 1975 high-water event was covered
by a protective blanket of gravelly material toyenet further erosion. As part of the conditionstu#
existing water license, Yukon Energy continuallynibars all berm sites, including this specific one.

Yukon Energy is also assisting the CAFN in the vettgoment of their traditional home at Aishihik
Village through the ongoing development of a dmgkivater well and a boat access, both of which will
be designed to provide for the needs of the Aikhgeople at all licensed operating levels. These
projects are ongoing and include on site meetinigls thie local village land use committee. Yukon
Energy expects to develop these important mitiggti@jects by summer 2004.

In addition, at the south end of the lake the @gspublic boat ramp is being extended to accomn@oda
the range of lake levels during the open watercgeas

Community Water Well — In consultation with the Goomity, Yukon Energy will build a community
water well, which will provide a higher quality dfinking water for the community. In 2002, Yukon
Energy discovered extensive permafrost at the §8lla drilling program was conducted and a location
free of permafrost was found that would be suitédre¢he well.

The company is also working with the CAFN with tlevelopment and operation of a cultural camp. To
the greatest extent possible, Yukon Energy is ukingl contractors to construct the civil works and
assist with the annual fish monitoring. In addititrere are additional local employment benefiéshe
CAFN will take the lead for the subsistence harmesbitoring of the lake whitefish.

Yukon Energy came to a unique adaptive fish managéemplan, one of, if not the first in Canada. The
agreement is a commitment to ensure the healtheofish population while maximizing the usefulness
of the lake for power generation. The monitorind adaptive fish management plan will detect changes
in the lake whitefish population that could leaduttacceptable decline in the existing fishery. Yuko
Energy’s monitoring program includes collection mtfysical data (lake levels, ice thickness) and
temperature) as well as population data (abundaocelition, age structure, abundance of the spanin
population etc.) The adult lake whitefish populatie being monitored using standard index gillnetti
(sample size consistent with a 1991 initial moiigevent).

The corporation has agreed that if in fact the ge®peration is harming the fish population, the
company will take additional steps to restrict tperation. Conversely, if the gill net testing 002 of
the lake whitefish fishery indicates the fish p@pigin is healthy, then the company may apply to the



YTWB to remove or decrease the operational comtgai

After the results of the 2007 program have beenptieah Yukon Energy and DFO (with participation
from CAFN and YTG) will convene a workshop to catesiwhat all of the data demonstrates regarding
the potential effects of the hydro facility on fishd fish habitat. In addition, there will be amaal
review of the monitoring program.

Yukon Energy contributed to the 1997 Aishihik Awaees Weekend by assisting with the re-opening f
the road to the Village, by having its consultaatmilable to answer questions and by attendance of
senior officials. This provided an informal opparity to discuss relicensing issues with CAFN and
Aishihik people. Yukon Energy discussed ways thatknowledge gained through EIA studies could be
used by CAFN. For example, planning tourism develemt, school curriculum, heritage protection,
environmental monitoring, local works and regiopénning. The results of the archaeology and
heritage research were jointly conducted and shaittd CAFN for their use, out of respect for the
sharing of their cultural knowledge of the Aishilaifea.

5. Results of the Mitigation Measures

The heritage mitigation plan has been successfidrins of minimizing the risk of damage to heritage
resources and sites that may result from the dperat the facility. A component of the plan incesl
salvage of archaeological material at certain .sites

The Aishihik 2000 Site Tour (Jointly conducted bykén Energy and CAFN) was successful in that it
served to familiarize staff of the CAFN with hegasites in the north Aishihik area and heritage si
management issues.

The construction of the erosion protection bermsaddition to protecting the sites, provided local
employment opportunities as CAFN contractors weredhto construct the berms. The berms will
improve the water quality as a result of the rednadf sediment loads entering the lake.

The Aishihik people will benefit from a new boatitech at the lake, thereby improving the accessibili
to the lake and can contribute to increased raoredtand tourism related activities.

As a result of the fish monitoring/measuring, aerapecies of pygmy whitefish was discovered at
Aishihik Lake, and protective measures are in pkga result of the adaptive fish-monitoring pragra
The impact on the lake whitefish has been miniméared controlled.

Aishihik Lake levels have been recorded since #ryd970's. The following illustrates the lake éwv
over time:



FSL: 915.16 m

High water management: 914.86 m
Low Water management 913.70 m
LSL 913.0m

High water management is to be voluntarily enaatadng periods to low power demand on the
Whitehorse Aishihik Faro grid. Low water managemisnt license restriction to keep spring water
levels above or equal to 913.7 for at least 3 yeaes five years.

Yukon Energy has also benefited from the extensiudies conducted over the past years in terms of
increased knowledge in many areas.

6. Reasons for Success
There are social, political and technical reasongte success of the relicensing project.

The new license reflects a compromise from thetiegidicense.The history of the Aishihik project is
controversial. Yukon Energy came to a compensat@amangement with the users of the lake to
account for the past negative environmental impactsthe area.

The relicensing process has established the graakdier the company to build a strong relationship
with the Aishihik community.

This work demonstrates how the planning and coatsoitt with affected First Nations Group, in advance
of project construction can improve the knowledferaployees and ensure that the work is done in an
environmentally friendly manner to effectively rgiite the effect of high water on key heritage sites
the Territory. Working together on the mitigatiomap improved the familiarity with, and the



understanding of, the relative significance of Liegitage sites considered to be at risk. This egrni
opportunity served to enhance heritage resourcagesnent capabilities for the future and also irgure
the design aspects of the berms met with CAFN asritddje Branch approval.

In addition, the significant measures the compaaxy taken with respect to voluntarily managing high
water levels will certainly minimize the impacts waditional ways-of-life at Aishihik.

Yukon Energy has a Fish Act Authorization from DRDd a renewed water license that encourages
adaptive management practices and allows the comigaohange targets in the best interests of the
operation and the Aishihik people.

7. Outside Comments

The relicensing of the Aishihik Facility has beamniroversial from day one. Yukon Energy received
letters of support for the relicensing initiativerh the Yukon Chamber of Commerce, the Whitehorse
Chamber of Commerce, the Chamber of Mines.

“We are also confident that Yukon Energy is sewsitd the environment as demonstrated by the extent
of the environmental studies that have been comduover the past ten years. Our review of the
documents indicates that Yukon Energy does hawmamnonmentally sound plan to relicense the facilit
We also support the reduction of the burning ohhigst diesel fuel in favor of renewable resources,
such as hydro. This leads to long term energy \ahaerate stability”.

The local MLA was originally very vocal against thelicensing application as submitted by Yukon
Energy. At the end of the day, he commented thatas"“a fair decision”.

Initially, the CAFN wanted the lake to be regulatgchatural lake levels and were very opposeddo th
relicensing of the facility. When the decision e tYTWB was rendered, the director of lands and
resources for CAFN commented, “Now there is a mammet regime in place that will allow the lake to

heal”. “And 17 years down the road, | suspect wi lvdive a fully functioning lake that is also being

used as a reservoir, and that is the light atrideoéthe tunnel”.

During the hearing, the former Chief of the CAFNfa time commented that he was pleased that the
YTWB and Yukon Energy took the time to consult wiitle First Nations, as this did not happen when
the facility was originally licensed.

At the conclusion of the agreement with the Depeantinof Fisheries and Oceans, it was publicly stated
by the department “there would likely be no sigr@fit adverse affects on the fish population”.
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8.2 Inquiries

Mr. Hector Campbell, Director Business Development
Yukon Energy Corporation

P.O. Box 5920

Whitehorse, Yukon

Y1A 6S7

Telephone: (867) 393-5331

Tel : +81-3-5275-9824

This case history of hydropower good practice islished for educational and informational purposedy and may
not be used for any other purpose. Duplication éommercial purposes is prohibited. The author(s)this
publication make no express or implied warrantiesaerning this case history, including no warraafyaccuracy or

fitness for a particular purpose.
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