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EXECUTIVE SUMMARY

The British Columbia Hydro and Power Authority (BCHPA) is presently negotiating a
reservoir coordination agreement with Bonneville Power Administration (BPA) to utilize
the storage of water in reservoirs controlling the Columbia River, beyond that covered
under the existing Columbia River Treaty and the existing Non-Treaty Storage Agreement.
This summary report has been produced as a background document for public information
and discussion on the proposed changes in reservoir operation.

The intent of a new agreement for use of non-treaty storage is to optimize power
generation over the whole length of the Columbia River within licence and power
transmission restraints. Currently, 2.47 x 10° m3 (2.0 million acre feet (MAF)) of Mica
Reservoir non-treaty storage is being utilized under the present Non-Treaty Storage
Agreement, which expires in 1993. BCHPA proposes to make an additional 3.71 x 10° m3
(3.0 MAF) of non-treaty storage behind Mica Dam available for use under the proposed
new agreement. This water can be used to generate additional hydroelectric energy at both
Mica and Revelstoke Dam generation facilities as well as at U.S. facilities along the
Columbia River.

This report summarizes the findings of an assessment of the potential environmental
impacts of four alternate reservoir operating regimes, including effects on water quality,
fish, wildlife, heritage resources, and water-based uses relating to settlements, forestry,
agriculture and recreation in the areas adjacent to Mica and Arrow Lakes Reservoirs.
Each regime was compared to an associated base case. The comparisons were selected to
bound potential impacts and determine the sensitivity of resources to each regime. Actual
operation is likely to be a combination of or variation on these basic regimes at different
times during the agreement. Each regime utilizes the total non-treaty storage (6.18 x 10°
m? (5.0 MAF)) behind Mica Dam and tests, in order, different assumptions for energy
loading scenarios including medium loads and opportunity energy sales (Regime 1),
changes in energy production priorities, termed Alternate Resource Order (Regime 1,
ARO), more active marketing of energy, termed Alternate Operating Scenario (Regime 1,
AQS) and firm energy sales (Regime 2).
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Physical data on the alternate reservoir operating regimes were supplied by BCHPA in
conjunction with BPA, consisting of statistical distributions of monthly reservoir elevations
and outflows from Mica and Arrow Lakes Reservoirs. These data were subsequently put
into graph and summary table format by Triton Environmental Consultants Ltd. for use in
the comparative analyses. The statistical data were generated by BPA’s System Analysis
Model (SAM), which simulated operation of the U.S. Pacific Northwest and B.C. power
systems on a monthly basis.

Environmental Resources and Resource Uses

Mica Reservoir

Mica Reservoir is licensed to be operated between a minimum elevatior. of 707 m (2320 ft)
and a maximum elevation of 754 m (2475 ft) (an operating range of 47 m (155 ft)). It
currently is operated between approximately 735 m (2411 ft) and full pool. The reservoir is
a deep, cold, nutrient-poor lake, with low biological productivity. Rainbow trout, kokanee,
Dolly Varden char and Mountain whitefish are the most important and abundant sport fish.
Due to the steepness of the slopes above the reservoir and in the drawdown zone itself,
Mica Reservoir does not provide good habitat for most species of wildlife. Most waterfowl
use occurs in the few areas of flat or gently-sloping shoreline around the reservoir.

Forestry is the dominant resource industry in the region and large areas of Crown Land
near the reservoir are held under various forest tenures. Valemount and Golden are the
major employment, transportation, retailing and service centers for the region. None of the
communities in the area utilize the reservoir as a water supply source.

Poor soils, a short growing season and distance to markets severely limit agricultural
activity in the Mica Reservoir area. Recreation activity on and around the reservoir is light
and confined mainly to the local population, although use has been slowly increasing over
the years.

Arrow Lakes Reservoir

The Arrow Lakes Reservoir extends from Revelstoke in the north to Castlegar in the south.
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The reservoir presently has a minimum elevation of 420 m (1378 ft) and a normal
maximum elevation of 440.1 m (1444 ft), an operating range of 20 m (66 ft).

The Arrow Lakes Reservoir is deep and has fairly low biological productivity, although it is
slightly more productive than Mica Reservoir. Rainbow trout, Dolly Varden char and
kokanee are the principal sport fish. The Arrow Lakes occupy a deep north-south oriented
valley which forms a natural migration route for many birds during spring and fall. The
species of importance are primarily waterfowl and other aquatic/wetland species.

The largest communities are Revelstoke at the north end of Upper Arrow Lake, the City of
Castlegar at the south end of Lower Arrow Lake, and Nakusp near the Narrows area.
None of the communities except Castlegar use the reservoir as a source of water supply.

Forestry sustains most of the labour force in the area. The majority of land surrounding
the reservoir is within Tree Farm Licence (TFL) #23 and provides logs to area sawmills.
The majority of the logs go to Westar Timber’s sawmill just north of Castlegar. The Celgar
Pulp and Paper Company operates a water intake just upstream of Hugh Keenleyside Dam
which supplies process and drinking water to its pulp mill near Castlegar, the Westar
sawmill, and drinking water to Castlegar itself.

At present, there is limited agriculture in the Arrow Lakes area, mostly in the vicinity of
Edgewood, Nakusp and Burton.

The Arrow Lakes Reservoir is large, scenic and more accessible than Mica Reservoir, and
provides numerous recreation opportunities. Recreational use by both residents and

tourists is increasing.

Downstream Area

Flows released from Hugh Keenleyside Dam control Columbia River water levels in the
reach upstream of the confluence with the Kootenay River. Flows are greatest during
winter in response to downstream water demands and decline to a low in March-April.
The river provides resident fish with year-round, mostly open-water habitat with high
rearing potential. Rainbow trout, kokanee, Dolly Varden char, whitefish and burbot are
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the principal sportfish species. Because the flows are controlled and the spring freshet has
been reduced, the river provides relatively stable habitat conditions for aquatic/riparian
wildlife although riparian habitats are of limited extent. Relatively small numbers of birds,

primarily migrants and wintering birds, utilize the river.

Trail is the largest community downstream of Castlegar and is the location of Cominco’s
large smelter, refinery and fertilizer complex. Cominco uses water from the river for its
smelting and fertilizer complex at Trail and the Village of Warfield (population 1840) and
the Tadanac subdivision of Trail also obtain their water from this intake. Effluent from
these industrial complexes and from Castlegar’s sewage treatment facility is discharged to
the Columbia River. The major industrial user of the river, other than as a source of water,
is the Westar Timber Corporation, which stores logs on the river prior to transporting them

by water into its sawmill.

There is very little active agriculture in the vicinity of the Columbia River.

The river is considered to have moderate recreation capability. At present, there are few
developed recreation facilities. The river is mainly used for recreation by regional
residents.

Impact Assessment

Physical Effects

Regime 1 (Medium Load) Compared to Base Case (Medium Load)

With Regime 1 (medium load), the average elevation of the Mica Reservoir decreases
during all times of the year, and the annual operating range increases by up to 6.4 m (21 ft)
compared to the Base Case (medium load).

In the Arrow Lakes Reservoir, the annual average elevation difference between Regime 1

and the Base Case (medium loads) is 0.07 m (0.3 ft). Average elevations range from a
decrease of 0.03 m (0.1 ft) in March, to an increase of 0.2 m (0.7 ft) in early April.
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Average outflows from Hugh Keenleyside Dam increase in August through December and
decrease January through July. With Regime 1, the highest average flow increase (235.7
m3/s (8322.1 ft3/s)) occurs in September, while the highest average flow reduction (116.8
m3/s (4124.5 ft3/s)) occurs in April.

Regime 1 (ARQ) Compared to Base Case (ARO)

Under Regime 1 (ARO), the average elevation of the Mica Reservoir decreases, and its
annual operating range increases by up to 6.7 m (22 ft) compared to the Base Case (ARO).

In the Arrow Lakes Reservoir, the annual average elevation difference between Regime 1
(ARO) and the Base Case (ARO) is 0.03 m (0.1 ft). Average changes in elevation range
from no change in March, and June through August, to a 0.12 m (0.4 ft) increase in late
April. No changes in maximum and minimum elevations will occur.

Average outflows from Hugh Keenleyside Dam generally increase in August through
December and decrease in January through July, compared to the Base Case (ARO). With
Regime 1 (ARO), the highest flow increase (225 m3/s (7944.5 ft3/s)) occurs in September,
while the highest flow reduction (123.3 m3/s (4354.7 ft3/s)) occurs in late April.

Regime 1 (AOS) Compared to Base Case (AOS)

Under Regime 1 (AOS), the average elevation of Mica Reservoir decreases and its annual
operating range increases by up to 7.8 m (25.6 ft) compared to the Base Case (AOS).

In the Arrow Lakes Reservoir, the annual average elevation difference between Regime 1
(AOS) and the Base Case (AOS) is 0.07 m (0.22 ft).

Average outflows from Hugh Keenleyside Dam generally increase in August through
December, and decrease in January through July, compared to the Base Case (AOS). With
Regime 1 (AOS), the highest average flow increase (215 m3/s (7591.7 ft3/s)) occurs in
September, while the highest average flow reduction (108.5 m3/s (3833.1 ft3/s)) occurs in
late April.
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Regime 2 (Medium Loa mpared to B e (Medium Loa

Under Regime 2 (medium load), the average elevation of the Mica Reservoir decreases at
all times of the year, and the annual operating range increases by up to 3.4 m (11.1 ft)
compared to the Base Case (medium load).

In the Arrow Lakes Reservoir, the annual average elevation of the reservoir with Regime 2
(medium load) decreases by 0.03 m (0.1 ft) compared to the Base Case (medium load).

Average outflows from Hugh Keenleyside Dam generally increase in August through
January, early April and June, and decrease in February, March, late April and May,
compared to Base Case (medium load) outflows. Under Regime Z, the highest flow
increase (101.0 m3/s (3565.4 ft3/s)) occurs in September, while the highest flow reduction
(80.4 m3/s (2839.4 ft3/s)) occurs in February.

Biological Effects

Water Quality

The only area where water quality is a concern at present is the reach of the Columbia
River downstream of Hugh Keenleyside Dam, due mainly to the effects of the Celgar pulp
mill effluent. As the Celgar pulp mill near Castlegar will be required to comply with B.C.
guidelines for effluent toxicity by 1991, future water quality will be improved compared to
what it is today.

Fish and Fish Habitat

Mica Reservoir

The capability to predict the effects of water-level changes on aquatic biota in lower
trophic levels is poor, however, changes in plankton production can be expected with
implementation of any of the regimes. The generally lower reservoir levels should not
adversely affect access to tributaries by spawning fish, except in three rivers. Migration
barriers on the Wood and Beaver Rivers and Foster Creek would be exposed at various
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times with all regimes. The extent and severity of this potential impact is difficult to assess
since the proportion of the total fish population utilizing the three streams for spawning
and rearing purposes is not known. However, it is likely that these three streams only
contribute between 5 and 10% of the overall fish production of the reservoir.

The current drawdown zone does not provide productive fish habitat. Therefore, it is
unlikely that reduced overall reservoir levels will have any effect on the amount of
available rearing habitat in the reservoir or its tributaries. Due to the steep-sided slope of
the reservoir and the effects of drawdown, shoreline spawning is already extremely limited
and would remain so under both base case and alternate regime conditions.

Arrow Lakes Reservoir

For all regimes, the projected Arrow Lakes Reservoir elevations are very similar to the
associated base case elevations. Increased entrainment of plankton, benthic invertebrates
and fish from the Arrow Lakes during periods of rapid discharge is not expected to
significantly affect the biological productivity of fish resources of the Arrow Lakes
Reservoir. Overall, there are no anticipated impacts on fish utilizing the Arrow Lakes

Reservoir.
Downstream Area

The different regimes will result in elevated outflows during August to December from the
Arrow Lakes Reservoir compared to the base cases. There will likely be minor beneficial
effects downstream of the Hugh Keenleyside Dam as increased outflows result in increased
numbers of juvenile fish and invertebrates from Lower Arrow Lake being entrained over
the dam to the downstream area.

Decreased outflows from Hugh Keenleyside Dam during the period January through July
would result in small decreases in overall discharge in the Columbia River downstream of
the dam which, in turn, could adversely affect important sport fish rearing and/or spawning
habitat in the Columbia River below Hugh Keenleyside Dam. Eggs deposited during the
high water period may become exposed when late winter - early spring downward
fluctuations in water depth occur.
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Wildlife Resources
Mica Reservoir

At present, variations in reservoir level, combined with other factors such as steepness of
terrain, severely limit production of aquatic/wetland wildlife at Mica Reservoir.
Therefore, increased annual ranges in reservoir level due to any of the reservoir operating
regimes would have little incremental effect compared to the associated base cases.
Generally lower reservoir levels at times when waterfowl, shorebirds and other species are
migrating along the Rocky Mountain Trench should have no adverse impact because those
birds primarily rest on sandbars and mudflats and such habitats will still be available.

Arrow Lakes Reservoir

With all regimes, differences between Arrow Lake elevations and the associated base case
conditions are small. Slight, if any, incremental impacts on wildlife habitat or on waterfowl

occurrence will result.
Downstream Area

With the alternate reservoir operating regimes, differences in average monthly outflows
from Arrow Lake Reservoir compared to their associated base case flows are slight.
Resulting changes in water depth and channel width in the Columbia River will be minor
and are expected to have no measurable impact, positive or negative, on wildlife habitats or
populations along the river.

Resource Uses
Forestrv

Mica Reservoir

The problems forest companies experience with fluctuating reservoir levels, particularly
with low levels, during June through October when water-based forestry activities occur on
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Mica Reservoir, will be exacerbated if any of the regimes are implemented. As average
elevations are substantially lower with Regime 1 (AOS) than with any other proposed
operating regime, this regime will generally have the greatest impacts on forest industry
activities in the area. With lower elevations, some barge points, log dumps and dewatering
sites will require modification by lengthening ramps and skids, which would add to
operating and maintenance costs. Some companies may have to delay start-up until July
and may have difficulties even then, particularly with Regime 1 (AOS).

Arrow Lakes Reservoir

The very small differences in average reservoir elevations between all the regimes and their
associated base cases, coupled with the fact that the range of elevations will not change,
will result in slight, if any, impacts on water-based forestry activities, over and above those
presently experienced.

Downstream Area

Present problems encountered by Westar in navigation, log storage and mill feeding
operations may be exacerbated by the changes in outflows with all regimes. Incremental
impacts may occur due to more frequent daily flow changes from the implementation of
alternate regimes.

Recreation
Mica Reservoir .

The relatively large decreases in reservoir levels during June through September under the
different regimes compared to their associated base cases will cause access problems and
an unattractive exposed drawdown area which will detract from the recreational appeal of
the area. With several years with Regime 1 (medium load and ARO) and in the majority
of years studied with Regime 1 (AOS), average June elevations are below the level at
which protruding stumps create navigation hazards. The problem would not occur with
Regime 2 (medium load).

225N I



Under the base cases, all boat launch ramps would be usable only from June through
September. With the alternate regimes, none of the existing ramps except for Westar’s
barge points will be usable in May under average conditions, and several will not be usable
during other recreation months, particularly June, in some years. With all alternate
regimes and base cases, minimum elevations are generally always too low for use of the
boat launch ramps, particularly at the private resorts in the southern half of the reservoir
(at Esplanade Bay and Beavermouth Creek) and recreation sites at the northern end.

Sport fish populations may be affected by the alternate regimes, which may compound
access and navigation impacts on recreational fishing.

Arrow Lakes Reservoir

The very slight differences in Arrow Lakes elevations between all four alternate regimes
and their associated base cases are not expected to affect recreation. No measurable
impacts are predicted on sport fish and wildlife, therefore recreational fishing and hunting

will not be affected by the change in operating regime.
Downstream Area

With all regimes, the slight changes in median monthly outflows projected compared to the
associated base case should not affect recreation facilities as they have been constructed to
accommodate changes in flows. However, recreational boaters could experience
navigation and access difficulties during prolonged periods of minimum or maximum flows

under both alternates and base case.
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1.0 INTRODUCTION

The British Columbia Hydro and Power Authority (BCHPA) is presently negotiating a
reservoir coordination agreement with Bonneville Power Administration (BPA) to utilize
the storage of water in reservoirs controlling the Columbia River, beyond that covered
under the existing Columbia River Treaty and the existing Non-Treaty Storage Agreement.
This summary report has been produced as a background document for public information
and discussion on the proposed changes in reservoir operation.

The intent of a new agreement for use of non-treaty storage is to optimize power
generation over the whole length of the Columbia River within licence and power
transmission restraints. Currently, 2.47 x 10° m? (2.0 million acre feet (MAF)) of Mica
Reservoir non-treaty storage is being utilized under the present Non-Treaty Storage
Agreement, which expires in 1993. BCHPA proposes to make an additional 3.71 x 10° m3
(3.0 MAF) of non-treaty storage behind Mica Dam available for use under the proposed
new agreement. This water can be used to generate additional hydroelectric energy at both
Mica and Revelstoke Dam generation facilities as well as at U.S. facilities along the
Columbia River.

Triton Environmental Consultants Ltd. (formerly Envirocon Pacific Ltd.) was contracted by
BCHPA to assess the potential environmental impacts of changes in operation of the Mica
and Arrow Lakes Reservoirs as a result of alternative reservoir operating regimes involving
the use of non-treaty water storage.

The purpose of this report is to summarize the findings of an assessment of the potential
environmental impacts of the alternate regimes, including effects on water quality, fish,
wildlife, heritage resources, and water-based uses relating to settlements, forestry,
agriculture and recreation. The detailed report is available from BCHPA upon request.

Environmental baseline and resource use information is briefly described in this report and

the potential impacts of four alternative reservoir operations compared to associated base
cases are discussed. The different regimes are described in Section 2.0.
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Increased use of the non-treaty storage under negotiation between BCHPA and BPA
would affect water storage in Mica Reservoir, impounded by Mica Dam and, consequently,
operation of the Arrow Lakes Reservoir, impounded by Hugh Keenleyside Dam.
Therefore, only these reservoirs are considered in this study. As the Revelstoke Canyon
Power Project is operated as a run-of-river plant, and no change in its operation is
contemplated under the proposed Non-Treaty Storage Agreement, it is not included in this
study. Also, as the Revelstoke Reservoir extends almost to the base of Mica Dam, the
small reach of the Columbia River below Mica Dam has not been considered in detail.
However, the river system downstream of Hugh Keenleyside Dam has been considered in
detail. The proposed agreement would not affect operation of projects on the Kootenay

River system.

The cumulative effects of the use of additional non-treaty storage on any other energy
projects which may be developed on the Columbia River, such as the proposed Murphy
Creek project, have not been addressed in this report but will be addressed in other

individual project studies.
2.0 DESCRIPTION OF OPERATING REGIMES

Physical data on alternate reservoir operating regimes were supplied by BCHPA in
conjunction with BPA, consisting of statistical distributions of monthly reservoir elevations
and outflows from Mica and Arrow Lakes Reservoirs. Semi-monthly data were supplied
for April and August as the reservoirs reach minimum and maximum levels during these
months, respectively, and data on any of the potential changes in the timing of the
achievement of these levels were required. These data were subsequently put into graph
and summary table format by Triton for use in the comparative analyses. The statistical
data were generated by BPA’s System Analysis Model (SAM), which simulated operation
of the U.S. Pacific Northwest and B.C. power systems on a monthly basis. The SAM model
incorporates statistical methods to simulate variations due to uncertainties in regional
loads, thermal plant performance and streamflows. For each study case, a 20-year (1989-
2008) simulation was run a total of 200 times, each time with a random selection of each
variable. The result was 200 data points for each month of the study (240 months) for each
parameter of interest (eg. Mica and Arrow elevations and outflows).
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The data represent a statistical time series of possible outcomes for each regime in
response to changes in both operating conditions and variations in reservoir inflows over
the twenty year period. These statistical distributions cover the range of expected variation
in each parameter for the assumed operating regime. The impact assessment is based
mainly on projected median reservoir levels and outflows averaged over the 20-year study
period. However, extreme minima and maxima have also been considered.

The SAM model attempts to simulate the actual operation of the power systems based on
simplified decision criteria. The SAM model is intended to provide a reasonable indication
of the range of operations expected for the non-treaty storage so that the SAM results can
be used to assess the sensitivity of environmental resource impacts to different operating
regimes. However, SAM does not predict the actual operation of the non-treaty storage,
but rather gives and indication of the probability that the operation will be within certain
limits for a particular operating regime.

The SAM studies examined two generic operating regimes: Regime 1 based on using non-
treaty storage for opportunity sales, and Regime 2 based on using non-treaty storage as a
firm resource. The operation of the non-treaty storage will not necessarily follow either of
these generic regimes for the full term of the proposed agreement. Actual operation is
likely to be a combination of or variation on these basic regimes at different times during
the agreement.

The comparisons made for the assessment are indicated in Table 2.1.
2.1  No Action - Base Case Regime

The Base Case regime assumes that no new agreement is negotiated and that BCHPA
continues to operate the reservoirs under the terms of the Columbia River Treaty and the
current Non-Treaty Storage Agreement, which expires in 1993. The latter agreement calls
for the use of 2.47 x 10? m? (2 MAF) of storage behind Mica Dam, divided equally between
BCHPA and BPA. Base Case energy production is based on medium or average forecast
loads.
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TABLE 2.1

Comparisons Made in the Impact Assessment

Energy Load
No Action Proposal Scenario
Base Case Vs. Regime 1 Medium Loads
- 247 x 10° m3 (2.0 MAF) - 6.18 x 10° m3 (5.0 MAF) - opportunity sales of
of non-Treaty storage of non-Treaty storage energy
used to 1993. used to 2008.
Base Case (ARO) VS. Regime 1 (ARO) Alternate Resource
-2.47 x 10° m3 (2.0 MAF) - 6.18 x 109 m3 (5.0 MAF) Order
of non-Treaty storage of non-Treaty storage - change in priority
used to 1993. used to 2008. of energy production
from facilities
Base Case (AOS) VS. Regime 1 (AOS) Alternate
-2.47x 10° m3? (2.0 MAF) - 6.18 x 10° m3 (5.0 MAF) Operating Scenario
of non-Treaty storage of non-Treaty storage for opportunity
used to 1993. used to 2008. sales
- more active use of
non-Treaty storage
Base Case VS. Regime 2 Medium Loads

-2.47x 10° m3 (2.0 MAF)
of non-Treaty storage
used to 1993.

- 6.18 x 10° m3 (5.0 MAF)
of non-Treaty storage
used to 2008.

- use non-Treaty
storage as a firm
resource

Cross reference to comparison in BPA’s Environmental Assessment:

L. Base Case (ARO) vs. Regime 1 (ARO) is BPA’s base case comparison under the
"Opportunity Storage" proposal.

)

Base Case (AOS) vs. Regime 1 (AOS) is designated by BPA as the sensitivity
comparison under the "Alternative Dispatch Criteria".

3 Base Case vs. Regime 2 is BPA’s base case comparison under the "Firm Resource"
proposal.

)
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22 Non-Treaty Storage Agreement Alternative Operating Regimes

Under the operating regimes described below, the use of non-treaty is assumed to be
expanded to 6.18 x 10° m3? (5 MAF) and the period of operation is assumed to extend to
2008.

Regime 1

This regime assumes that the non-treaty storage would be used for opportunity sales by
BPA and BCHPA. The intent is to store water in non-treaty storage during high runoff and
poor market conditions, and release it at another time for generation to serve higher
valued markets. The storage is not reserved to serve firm load, but serving firm load is not
precluded. As with the Base Case, energy production is based on medium or average
forecast loads.

Alternate Resource Order (ARQ)

Current operating strategies for energy production assume that energy will be produced at
different plants based on operation priorities. Changes to the priority given energy
production at different plants could also affect the reservoir operations. Therefore, the
environmental sensitivity of these changes is tested by making a comparison between
current operating conditions and an alternate policy. These are designated the Alternate
Resource Order (ARO) Base and Regime 1 cases, respectively.

BPA have indicated that the operation priorities under the ARO case are the more likely
priorities that would be adopted for operation of U.S. projects.

Alternate Operating Scenario (AOS)

The strategies adopted by BCHPA and BPA for utilizing non-treaty storage to make
opportunity sales may result in more active use of non-treaty storage. Therefore, a
comparison is made in this report of the environmental consequences of more active and
frequent use of non-Treaty storage under the Base Case, No-Action Scenario and Regime
1 to assess the sensitivity of environmental resources.
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Regime 2

Under this operating regime, the use of non-treaty storage and term of agreement are the
same as in Regime 1. However, the storage is assumed to be used as a firm resource by
both BCHPA and BPA for the entire 20 year period to 2008. It is expected that the use of
expanded non-treaty storage space would start by using Regime 1 and could potentially
change to Regime 2 when additional resources are needed to meet firm load. By studying
both alternatives, potential environmental effects can be bounded without specifying the
exact time when the change may occur. The decision to use non-treaty storage as a firm
resource may be made by either BPA or BCHPA independently of each other.

3.0 PROFILE OF ENVIRONMENTAL RESOURCES AND RESOURCE USES

The Columbia River in Canada flows north along the Rocky Mountain Trench for
approximately 314 km (195 miles) to Big Bend where it makes a 180 degree turn around
the northern end of the Selkirk Mountains. The river then flows south through the Arrow
Lakes and crosses the international border just south of Trail, B.C. (Figure 3.1).

The Columbia system in Canada is controlled by five large dams (one, the Libby Dam, is
located in the U.S.), and a number of smaller, run-of river dams. The two largest reservoirs
in the system are the Mica Reservoir, impounded by Mica Dam, and the Arrow Lakes
Reservoir, behind Hugh Keenleyside Dam. Figures 3.2, 3.3, 3.4, and 3.5 show the Mica
Reservoir, Arrow Lakes Reservoir and the Columbia River below the Hugh Keenleyside
Dam to the U.S. border. '

3.1 Mica Reservoir

Mica Dam, completed in 1973, presently has a generating capacity in the powerhouse of
1736 megawatts (MW) from four generators. There is potential to install two more
generators in the powerhouse for a potential total generation capacity of 2604 MW. The
reservoir is licensed to be operated between a minimum elevation of 707 m (2320 ft) and a
maximum elevation of 754 m (2475 ft) (an operating range of 47 m (155 ft)). It currently is
operated between approximately 735 m (2411 ft) and full pool. The reservoir usually
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Figure 3.1 Columbia River System

Valemount

Columbia L.

Duncan L.




7 Figure 3.2
4‘7 A 10 20 20
&9

Mica
Reservoir

L)
suiS

SULLIVAN
ARM

v
o

a4

KINB"S/rs :
-

REVELSTOKE

LAk,

I « R COUUMBIA &, M

. Q

3 2 STATION
[ rty
SR/ N




2e3%°

REVELSTOKE

Figure 3.3 Upper Arrow Lake

il el

Halcyon Hot Springs

Hatfway R.

3
8




q
&g,
0, N\,
4 %
ANE
¥
5

Figure 3.4
e N
Arrow ‘

Lower Arrow Lake 9
Park

~ferry
-

East
Arrow Park

C.
>
AN
WHATSHAN vﬂ‘e < ‘
LAKE v //
. S,
%ow C.
o
2. C
z 9 “
ole - )
= i A
fery N2 Q |
“~X
Edgewood
S A
oanington
o " 10 20 3p
S\ )
P -
" eo¥
Hugh
Keenleyside
© 2\ 3
S \ *
af
gnieids ©
CASTLEGAR®

m



Hugh
Keenleyside
Dam

BALFOUR

M L
\ i ROBSON RASPBERRY
@

BROW LAKE \\/? R

LOWER
————

6 & - -
\ < Brilliant Dam

CASTLEGAR' S

. ¢ QOTSCHENIA

2
%

.

)

=
<Q
c BLUEBERRY 3
0B CREEK >
o P

CHINA CREEK

GENELLE

.

S,

4‘.
©
>

Figure 3.5

Columbia River below
/ | Keenleyside Dam

RIVERVALE

WARFIELD

ROSSLAND

. e = PG
US.A.



reaches its lowest point in April and fills during May through August. The rate of filling
varies with the rate of inflow. During those years when inflow is sufficient to fill the
reservoir, the full pool level is usually attained in July or August.

There is limited knowledge of the use of Mica Reservoir and its tributaries by fish. The
reservoir is a deep, cold, nutrient-poor lake, with low biological productivity. Rainbow
trout, kokanee, Dolly Varden char and mountain whitefish are the most important and
abundant sport fish. Lack of shallow areas coupled with the extensive annual drawdown
limits fish habitat in the lake itself. Many streams tributary to Mica Reservoir are steep,

ephemeral and have little or no spawning habitat.

Most of the tributaries which contain good spawning habitat accessible to migrating fish are
large, cold, glacial streams more suited to the propagation of cold water fish species such as
mountain whitefish and Dolly Varden. Kokanee have successfully colonized the lake in
recent years via stocks which had been introduced into Windermere Lake to the south.
Kokanee spawning appears to be confined to small, non-glacial streams in the southern
portion of the reservoir (Figure 3.6) and throughout the Columbia River as far south as
Windermere Lake. Three streams, Beaver River, Wood River, and Foster Creek have
been identified as having fish migration barriers which could be exposed and cause
problems for migrating fish under certain reservoir operating conditions.

Due to the steepness of the slopes above the reservoir and in the drawdown zone itself, and
the annual fluctuations in water level, Mica Reservoir does not provide good habitat for
most species of wildlife. The reservoir is usually ice-covered from January to April. While
information on wildlife occurrence and abundance is limited, small numbers of waterfowl,
shore birds and birds of prey such as bald eagles and ospreys utilize the reservoir at certain
seasons. River otters are likely the only fur-bearing mammals associated directly with the
reservoir. Beaver and muskrat inhabit some wetland areas adjacent to the reservoir. Most
waterfowl use occurs in the few areas of flat or gently-sloping shoreline around the
reservoir such as Valemount Flats and Columbia Reach Island (Figure 3.7).

The vast majority of land bordering the reservoir is Crown Land although there are a few
small isolated privately-held lots. BCHPA owns land around the Mica Dam and has some
property at the north end of the reservoir near Valemount. Forestry is the dominant
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resource industry in the region and large areas of Crown Land near the reservoir are held
under various forest tenures.

Rugged physiography, severe climate and lack of access limit settlement to the Valemount
area at the north end of the reservoir and from Bush Lakes south to Golden at the
southern end of the reservoir. Valemount (population 1161)! and Golden (population
3584) are the major employment, transportation, retailing and service centers for the
region.

Heritage surveys were not conducted prior to creation of the Mica Reservoir. Only one
prehistoric and one historic site have been identified to date.

Forestry sustains most of the labour force in the area. The major operator in the northern
portion of the reservoir (Canoe Reach) is Slocan Forest Products, which operates a large
sawmill at Valemount. Canadian International Timber Corporation operates a small
sawmill bordering the reservoir approximately 13 km (8 mi) south of Valemount. Westar
Timber Corporation is a major operator in the central reservoir area. Their logging
operations supply a sawmill located in Malakwa, west of Revelstoke. Evans Forest
Products is the major operator in the southern portion of the reservoir (Columbia Reach),
supplying a large sawmill at Donald Station and a plywood plant at Golden. These
companies all use the reservoir for transporting logs. Figure 3.8 indicates the locations of
forest company facilities.

Poor soils, a short growing season and distance to markets severely limit agricultural
activity in the Mica Reservoir area.

Recreation activity on and around the reservoir is light and confined mainly to the local
population due mainly to lack of road access and facilities. Accumulations of wood debris
create hazards for boating. To address this problem, BCHPA has recently implemente-d a
debris removal program. Floatirig debris is collected and burned. Most collection has
taken place in the northern end of the reservoir where there is greater accumulation of
floating debris. If future reservoir levels are high enough, the program will be expanded to

1 All population figures are from the Statistics Canada 1986 Census.
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include debris removal from beaches which will alleviate the problem to a large extent.
However, protruding stumps in certain areas during low water years will remain a
navigational hazard. Recreational use of the reservoir has been slowly increasing over the
years. Figure 3.9 indicates the location of recreation facilities.

32 Arrow Lakes Reservoir

The Arrow Lakes Reservoir is comprised of two former lakes: Upper and Lower Arrow
Lakes, and a small section of river south of Nakusp known as the Narrows. The reservoir is
impounded by the Hugh Keenleyside Dam, completed in 1968. A navigation lock was
installed within the dam to allow log transport to the Westar Timber sawmill at Castlegar
and access through the dam for recreational boat traffic. There are no power generation
facilities at present, although the potential for low-head generation is currently being
explored. The reservoir presently has a minimum elevation of 420 m (1378 ft) and a
normal maximum elevation of 440.1 m (1444 ft), an operating range of 20 m (66 ft). The
reservoir reaches its lowest point in late March or early April and usually starts to fill in
mid-May, reaching its highest level during the latter half of July. Drawdown often begins in
early August.

The Arrow Lakes Reservoir is deep and has fairly low biological productivity, although it is
slightly more productive than Mica Reservoir. Rainbow trout, Dolly Varden char and
kokanee are the principal sport fish. Rainbow trout stocks declined from pre-
impoundment levels due to the creation of this reservoir and those further upstream which
have blocked access to spawning habitat. To offset this decline, two enhancement projects
have been constructed with funding from BCHPA; a kokanee and rainbow trout spawning
facility at Hill Creek managed by the provincial Fish and Wildlife Branch and a kokanee
spawning facility at Bridge Creek maintained by Revelstoke residents (Figure 3.10). The
Hill Creek Hatchery was a result of compensation for creation of the Revelstoke Reservoir.
In addition, BCHPA and the Revelstoke Rod and Gun Club enhanced the lower portion of
Moses Creek in 1989. These enhancement measures have done much to offset the decline
in sport fish populations experienced after the creation of this and upstream reservoirs.
Many of the streams tributary to the Arrow Lakes have natural barriers to upstream
migration within a few hundred meters of the reservoir. Most of these streams have too
little natural habitat to justify the expense of bypassing the barrier.
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The Arrow Lakes occupy a deep north-south oriented valley which forms a natural
migration route for many birds during spring and fall. The species of importance are
primarily waterfowl and other aquatic/wetland species. Smaller numbers of birds nest in
the area and are present through the summer. Key wildlife species are the Canada goose,
dabbling ducks, such as mallard and teal, ospreys, coots, and muskrats. Vegetated
waterfowl habitats are largely above the 435 m (1427 ft) level, where shorelines are flat to
gently sloping. Such conditions occur mainly at the north end of the reservoir (the former
floodplain of the Columbia River), at the Narrows between the two lakes and at stream
deltas elsewhere around the reservoir. Up to 6000 waterfowl may use these locations
during migration. Nest flooding due to rising water levels in spring is a limiting factor for
waterfow] production in most areas of the reservoir.

Approximately 67% of the land flooded by the reservoir was privately owned prior to
development of the facilities. BCHPA undertook a major program of land acquisition and
rebuilt several communities in new locations. Much of the land bordering the reservoir has
now been returned to private ownership or transferred to the Crown, although B.C. Hydro
still retains a number of land parcels.

Suitable land for settlements in the vicinity of the Arrow Lakes is limited to the narrow
remnants of the Columbia Valley bottom along the reservoir, creek fans, alluvial benches

and the flatter sections of tributary valleys.

The population of the Arrow Lakes region has fluctuated considerably from the time of
early settlement. At present, the largest communities are Revelstoke (population 8279) at
the north end of Upper Arrow Lake, the City of Castlegar (population 6385) at the south
end of Lower Arrow Lake, and Nakusp (population 1410) near the Narrows area.
Revelstoke and Castlegar act as sub-regional employment, transportation, retail and
service centers. There are three ferries traversing the reservoir: the Galena Bay/Shelter
Bay ferry on Upper Arrow Lake, the Needles/Fauquier ferry on Lower Arrow Lake, and
the Arrow Park/East Arrow Park ferry crossing the Narrows area (Figures 3.3 and 3.4).
None of the communities except Castlegar use the reservoir as a source of water supply.
There are only two domestic household water supply licences issued for the reservoir itself.
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A total of 110 heritage sites have been identified around the Arrow Lakes Reservoir.
Many of the sites have suffered erosion impacts since inundation; several sites were
excavated prior to flooding.

The majority of land surrounding the reservoir is within Tree Farm Licence (TFL) #23
owned by Westar Timber Corporation. Logs from TFL #23 are transported,
predominantly by water to a large sawmill just north of Castlegar. Figures 3.11 and 3.12
indicate the location of Westar’s log dumps and storage areas. Westar also supplies small
sawmills at Nakusp and at Poplar Creek. Westar experiences problems with log.dumping,
storage, removal and transport when reservoir levels are at about 427 m (1401 ft) or lower.
The Celgar Pulp and Paper Company operates a water intake just upstream of Hugh
Keenleyside Dam which supplies process and drinking water to its pulp mill near Castlegar,
the Westar sawmill, and drinking water to Castlegar itself.

At present, there is limited agriculture in the Arrow Lakes area, mostly in the vicinity of
Edgewood, Nakusp and Burton. This light agricultural activity involves mainly stock raising
and production of forage crops. In the northern region, productivity and range of crops are
limited by climate and topography. Distance to markets limits agriculture in the overall
region. No irrigation or stock watering licences have been issued with the reservoir as the

source of supply.

The Arrow Lakes Reservoir is large, scenic and more accessible than Mica Reservoir, and
provides numerous recreation opportunities. Figures 3.13 and 3.14 indicate recreation
sites. As noted, stocks of hatchery-raised sport fish are an important component of
recreation use by both residents and visitors. The dominant use season is May through
September, with most use occurring during June, July and August. Recreational use by
both residents and tourists is increasing. However, at present, in years when the reservoir
does not fill, access to the water is often difficult and the unattractive exposed drawdown
area discourages water and foreshore use. Boating is also affected, particularly in the
northern part of Upper Arrow Lake and the Narrows area. As well, dust problems are
experienced in some communities near large expanses of drawdown area. B.C. Hydro has
initiated seeding programs near the affected communities to mitigate this problem.
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