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THE ALCAN PROPOSAL

Alcan proposes to proceed with a second stage of development of
tbe existing Nechako-Kemano hydro~ iectric diverlion. Initially, Alcan
indicated the second stage would involve complete divers ion of the Necbako
River above Kenney Dam but subsequen tly the Company has modified thia
concept because of the various environmental concerna that were railed. The
Company now proposes a schedule of flows to provide for other resource Ulera
on Nechako River includ ing ma intenance of hab i t at for chinook salmon and
tranaportation flow and r iver t eoperature control for protection of aockeye
aallllOn. The proposed schedu le i ncludes a continuous diacharge of 1100 cta lO Ve
of 50°F water at the Nechako-Cheslatta confluence during the adult sockeye
migration period and provision for flows up to 6000 cfs at 50°F, which would
be uled in response to weather forecasts to limit the occurrencea of Nechako
River t~eratures above Stuart River higher than 68°F and eli.inate
occurrence of temperatures higher than 71°F. The source of this cooling
water would be a blend of sur face water from the Cheslatta system (including
Skina Lake spillway), which would be impounded by a dam at the outlet of
Murray Lake, and cold water from the reservoir in the vicin ity of Eenney
Dam. The mean monthly flows proposed by Alcan would be only 9 to 31% of the
pre-diverlion flows at Fort Fraser.

The Kemano Completion Proposal would include construction of
additional power generation capacity, a second diversion tunnel from tbe
relervoir, a dam and tunnel to divert water into the Nechako relervoir from



the Skeena system, cold-water re lease facilities at Kenney Dam, and a dam to
store water for relesse into Nechako River from the Cheslatta system. The
existing diversion reduced the averag e discharge of upper Nechako River
above the Nautley River to about 66% of the natural, pre-d iversion flow
from about 7100 cfs to 4700 c fs . Alcsn's 1983 propossl would reduce the
averag~ flow to about 16% of the natural, pre-d iversion condition.

SOCKEYE AND PINK SALMON RESOURCES POTENTIALLY AFFECTED

The Nechako system is a very important sockeye producer. In the
past 4-year cycle (1979-82), sockeye that originated in the Nechako system
produced an average annual commercial catch of 1.05 million sockeye and
these stocks also contributed an average of about 136,000 sockeye annually
to the native Indian food fishery. On t he bas is of Iske rearing capacity,
it has been estimated that the Nechako system could produce an additional
commercial catch of 4.6 million s~ckeye annua lly or about 53% of the total
Fraser River sockeye potentisl .

The Nechako River stocks would be directly affected by the project
and downriver populations of both sockeye and pink salmon could also be
affected. The commercial catch of all Fraser River sockeye stocks averaged
5.6 million prr year in the 4-year period 1979-82. The catches averaged
about 9.0 million per year for the period 1894-1913 and it has been proposed
that these historical catches should again be achieved through enhancement
of existing stocks.

The commercial catch of Fraser River pink salmon in 1981 was over
13 million pinks, the largest since 1913, and the escapement of 4.5 million
spawners was the largest on record. It has been estimated that pink salmon
runs as large as 29 mill ion fish are possible, based on available spawning
ground area, and commer c i a l catches of about 22 million fish can therefore
be expected.

Sockeye migrate up the Fraser and Nechako Rivers from June through
September to spawn i n streams tributary to Takla, Trembleur and Stuart Lakes
in the Stuart River system and to Francois and Fraser Lakes in the Nautley
River system. Thes~ fish are affected during their migration through
Nechako River as a result of a ltered environmental conditions owing to the
existing diversion and the effects could be more severe under the proposed
discharge regime. Downriver populations of sockeye and pink salmon could
also be adversely affected by the project as a result of environmental
changes in the Fraser River migrat ion route and in the major pink salmon
spawning area in the main stem of the Fraser between Hope and Chilliwack as
well as by changes in estuarial cond it ions.

THE NECHAKO RIVER TEMPERATURE PROBLEM

On the basis of analyses of probable changes in environmental
cond i t i ons , it appears that the most significant effect of the project on
sockeye salmon would be temperature increases in Nechako River. The
migration of adult sockeye through Nechako River would not be physically
obstructed as a result of the flow reduction. However, temperature would be
a serious concern because the small residual flow would result in higher
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water tempe r atures during the ear ly part of the annu a
period - fro~ about Jul y 10 to Augus t 20 .

sockeye mi gr at i on

AGequat e t erep er atur e cont r o l could be obt c in ed ~ith t he proposed
cold water out l et at Kenney Dam but t he ?olume of cold wa t er Al cen proposes
to discharg e ~ould not be su f fic i ent to preven t an i nc r ea s e in t he G~eaonal

average te~peraturp ~u= ing sockeye migr ation . This i ncrease i s a concern
because Nechako Ri ver t empera ture s are usua l ly wel l cbov~ the optimum for
sockeye migr~ tion. Tes ts have s hown that the physio l03ical performance of
sockeye reaches a ~aximum at about 59°F. As t ~cpe~atu res incres se beyond
this optimum, t he effec ts become progressively more adverse and beyond 68°F
the risk of ex t rece consequences increase~ substantially. The adverse
effects of high tecperatures include increased susc ept i b i l i t y to diseaae,
reduced swimning abilit y, pre~ture depletion of energy ctorea and other
effecta that reduce aockeye production by caus ing pre-spauning m~rtalitiea

both on the Migrat i cn route and on the spawning r,r ounds .

Water temperatures were measured for t he 3- yea r period prior t o
construction of Kenney Dam and comparison of thes e temperatures with
measurements made durinc operation of the Kemano I diver sion indicates the
effect of the reduced f low. Air temperatures were above Qvera&e during tbe
pre-diversion m~asurcmen t per iod and wa t er t emperatures wou ~ci t her e for e tend
to be higher t han aver age. Despite this warmer tha~ usuo l ~eather , the
highest me~n da ily Cemper a t ur e i n the pre-d ivers ion per iod exceeded 63°F on
only 1 dar. Dur ing Kemano I oper ation , ~hen d i scharg es "erc gener a l l y
reduced, te~ora tures exceeded 68°F in 15 of 27 yea rs, re~ch i~3 as high as
77.3°F in 1971. I n some years t her e were many day s ~hen te~eratures

exceeded 68 °F. I t has been est imated that t he avera~e Ju ly-Augus t flow
reduction of 4348 cfs during Kemano I operation caused an averc~ e tempera
ture increas e of 0.7 °F i n Nechako River above Stuar t ~ iver dur ing the
sockeye migration period.

~he :lo~i r egime proposed by Al cnn for th~ Ke~~r. ~ Completion
Project would ceus e a fur t her tempera ture inc rea~ . of r~cut 0 . 9°F on
average . The f requenc ~' of temperatu r es abov e 6 S o~ ~ou ld be r~duced compared
to the Kem~n~ I regi~e end a l l temperatures above 71°F t'oul d . e el i~inated.

Under the l:e=ano I r ez ime , the peak temperature oc cur~enc~ was i n t he 62
63°F ran& ~ but un1er Alcon 's pr oposal this peak wou l~ be chi ft ed upwards to
the 66-67°F r ange. El imin at ion of temperatures higa er t han 7lo~ w~u ld be an
advantage ove r the ~e~ano I reg ime but thp propos ed te~perature control
would not provide adequa t e fisheries protect ion because it uOllld not rea tore
the natural tenger~ turc r eg i me . The f r equency of t empcr3tur eB ~bove 68°F
would be greater than under natural conditions and t he ave=3~e temperature
would be h ieh~r t han both natural conditiona and the Kema~o I cond i tions.

The adve r se temperatures in t he Nechako Ri ver ~eu lJ be a
consequence of Alcan' c propoaal but this prob lem coul d be correc ted
would provide cuf ficicnt cold wat er from the res ervoir.
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OBSTRUCTION TO ADULT SALMu.i MIGRATION IN TIlE fRASER RIVER

The Fraser River d ischarge would be reduced by 2000 to 9000 cfs
during the latter part of the socke ye and pink salmon migration in September
and October when these fiah are occasionally obstructed by low-water condi
tions. This f low reduct ion would lower the river levels 0.7 to 3.0 ft at
Hell's Gate, wh ich would cause the ex ist ing f ishways to become inoperative
at earlier dates than previously occurred. Similar passage problems would
occur at Bridge River Rapids fishways and at natural low-water obstructions
such as China Bar Rapids and Saddle Rock. The fish might also have in
creased difficulty entering tributary spawning streams. These problems
would have to be corrected by construct ing fishway s or other passages.

OTHER POSSIBLE PROBLEMS

The following additional possible effects of the project upon the
Fraser River sockeye and p ink salmon resources were considered in the
analyses and it was concluded that the risk of serious loss would be
relatively minor :

1. Introduct ion of predators, competitors, fish parasites or diseases
into the Fraser system f r om divers ion of Skeena water.

2. Diversioc of return ing Nechako River sockeye to Kemano River i ns t ead
of the Fraser system.

3. Delay of adult sockeye migration owing to increased temperature
difference at the Nechako-Fraser and Nechako-Nautley confluences .

4. Increased
migration

predation loss of seaward migrants because
and changed environmental conditions.

of slover

5. Increased water pollut ion owing to discharge reduction.

6. Increased
the Seton
level.

mortal ity of seaward migrating sockeye and pi .k salmon ' at
Creek hydroe lectric plant owing to lower Fraser River

7. Occasional increase in water temperatures at Hell's Gate as a result
of reduced discharge .

8. Reduction of pink salmon
Fraser River between
discharge.

spawning ground area in the main stem of the
Hope and Chilliwack because of reduced

9. Later entry of some late-run sockeye into the Fraser River from
Georgia Strait owing to reduced discharge.

10. Marine survival could be affected as a result of reduced Fraser River
flow and changed estuarial conditions.
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CONCLUSIOil

Because of the probable serious consequences of sdverse Nechako River
temperatures and the possibility that the other threats to sockeye and pink
salmon production would be more serious than indicated by availahl~

information, the Commission concluded that the Kemano Completion Proposal as
submitted by Alcan would not provide adequate fisheries protection.
However, since the present Alcan proposal ir.corporates temperature control
ss originally requested by the fishery agencies for the Kemano I project,
this capability could be utilized to reduce the risks attributsble to high
water temperatures by improving the temperature regime obtainable under the
Iemano I scheme.

RECOMMENDATIONS

1. To provide adequate temperatures during the sockeye migration period,
it was recommended that the average monthly base flows outlined in
the Alcsn proposal be the minimum permissible, with additional water
provided to control the mean daily Nechako River temperatures above
Stuart River to a maximum of 68°F (rather than 71°F as proposed by
Alcan) and to provide July 10-August 20 mean temperatures equal to
the estimated pre-diversion condition, 0.7°F lower than the average
measured during Kemano I (rather than O.9°F higher as proposed by
Alcan). These measures would also offset increased heating below
Stuart River and the effects of reduced flows in increasing tbe
severiq' of environmentsl stressors such as s!'atial restriction,
increased pollu tant levels and other factors.

2. To avoid obstructing the upstream migration of adult sockeye and pink
salmon, it was recommended that measures nec essary to remedy obstruc
tions to the migration of adult sockeye snd pink salmon in the
Nechako and Fraser Rivers attributable to reduced water levels due to
the Nechako divenion be funded by Alcan.

3. To obtain most efficient management of the fish and water resources
of Nechako River it was recommended that a permanent Task Force be
established, involving Alcan and all of the fishery agencies, to plan
the most ef f i c i ent regulation of releases from the reservoir and tbe
Cheslatta system and to evaluate all aspects of fish protection, with
the cost of r es ea r ch and monitoring funded by Alcan.

4. Recognizing that all of the possible adverse effects of the proposal
might not have been foreseen or might not be resolvable, it vas
recommended that if the Task Force found that there were 101lel in
lockeye and/or pink salmon production attributable to the Kemano
Completion Project despite the most efficient use of the provisionl
made for fish protection, Alcan be required to compensate for reduced
fish pr oduction by enhancement of these resources in the affected
producing ar eas .
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