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A6-44

A6-45

A6-46

A6-44
The river and the lower portions of some tributaries would be able to fully
support Chinook salmon spawning and egg incubation at, or above,
current levels during the year following dam removal.  The river below
the dam is expected to contain higher than current levels of available
spawning habitat for Chinook salmon within 3 to 5 years after dam
breaching.  Additional spawning and rearing habitat for Chinook salmon
would become available in the reservoir reach within this time period.

A6-45
Currently, only two chum salmon have been documented to enter the
White Salmon River.  It is not known if these fish successfully spawned,
and they represent stray fish from a population below Bonneville Dam.
Although a few hundred chum salmon have been documented to pass
over Bonneville Dam during some years, successful spawning by any of
these fish has not been documented.  These fish have the potential to
eventually reestablish a population in the White Salmon River if suitable
habitat is available.  Very little suitable habitat is available at this time, but
the removal of Condit Dam is expected to provide a substantial increase
in suitable spawning substrates and spawning habitat area within 5 years.
Based on 20 years of post-eruption research of stream habitat recovery
in streams draining from Mount St. Helens (Bisson et al. 2005), a 5-year
estimate is conservative and not at all optimistic.

A6-46
The increase in suspended sediments in the Columbia River below
Bonneville Dam immediately following dam breaching may reach levels
of 1,100 to 2,600 ppm (PacifiCorp 2005).  After the initial 6 hours,
anticipated concentrations are expected to drop to 100 to 750 ppm
(PacifiCorp 2005).  After approximately the first week, sustained concen-
trations of suspended sediments would be at background levels, with brief
spikes in concentrations over the first month (PacifiCorp 2005).  Dam
breaching is expected to occur over a month before chum salmon spawn-
ing occurs in the location cited in this comment (Ehlke and Keller 2003),
and levels of suspended sediments would be at essentially background
levels with no effect on spawning chum salmon or incubating eggs in
gravel.
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A6-46
Continued

A6-47

A6-48

A6-49

A6-50

A6-47
Coho are primarily tributary spawners, with only limited mainstem
spawning in larger rivers.  None of the spawning habitat available below
the dam is suitable for coho salmon and the White Salmon River does not
currently support any documented populations of coho salmon (Good et
al. 2005).

A6-48
Impacts to bull trout are discussed in Chapter 4.3.2 of the FSEIS.  Only
two bull trout have ever been reported above the dam and both were
captured in the reservoir behind the dam.  Extensive surveys of the
watershed above the dam have not documented any bull trout spawners
or juvenile bull trout.  If any bull trout remain in the watershed above the
dam, it is below the levels of detection.  No reproducing population of bull
trout is below the dam and the occasional adult bull trout observed in the
White Salmon River below the dam represent foraging migratory bull
trout from other watersheds (i.e. Hood River).  Chapter 4.3.2 of the
FSEIS states that all fish present below the dam would likely be killed by
high levels of suspended sediments immediately after dam breaching.
Bull trout are present, but extremely rare in the Bonneville pool and its
tributaries, even in the Hood River, which has the only known reproducing
bull trout populations in Bonneville Pool tributaries.  Because adult bull
trout would have returned to their natal streams before dam breaching in
October, it is unlikely that any would be present in the lower White
Salmon River when the dam is breached or enter the river until levels of
suspended sediment subside.  Since there is documented suitable spawn-
ing and rearing habitat for bull trout in the White Salmon River above
Condit Dam, dam removal would permit recolonization of the White
Salmon River by bull trout and result in a long-term beneficial impact to
bull trout in the White Salmon River watershed.  Also, please see re-
sponse to Comment A6-41.

A6-49
The Bank Stabilization Plan in the Project Description (PacifiCorp 2004)
outlines steps to be taken to remove unstable sediment that is not scoured
out by river action.  If this plan is implemented, there is no reason to
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expect a decade of high bedload and significant suspended sediment
pulses.  West coast salmonids evolved in and are adapted to a stream
environment with episodic pulses of sediment.  Studies in streams im-
pacted by the eruption of Mount St. Helens have shown that salmonid
populations can and do quickly return to predisturbance levels in the
presence of episodic pulses of sediment after a major debris and sediment
event (Bisson et al. 2005).  Also, please see responses to Comments A6-
20 and A6-31.

A6-50
The DSEIS estimates are based on information published after the
release of the original FERC estimates, and the citations are appropriate.
Estimates that functional spawning habitat would be available within 1 to
2 years is based on available information.  Following the 1980 eruption of
Mount St. Helens, many fishery managers predicted that the recovery of
aquatic organisms and salmonid populations would take decades, as
riverine habitats had been extensively damaged.  Major sections of the
Mount St. Helens volcano rushed downslope as debris flows into the
Toutle River and its tributaries.  These debris flows dwarfed any possible
release of sediments from behind Condit Dam.  The two major Toutle
River tributaries (South Fork Toutle River and Green River) eroded
through mudflow or tephra-fall deposits and returned to preeruption
streambeds within a few years (Bisson et al. 2005).  Suitable spawning
gravel should be present in the White Salmon River within a few years.
The estimate in the DSEIS of one to three years for recovery of spawn-
ing gravels is consistent with the recovery of larger streams in the Toutle
River basin following the eruption of Mount St. Helens.

Returning adult salmon and steelhead were scarce for the first 3 years
after the eruption (Lieder 1989).  Peak suspended sediment concentra-
tions of 1,770,000 mgLl were recorded in the Toutle River and were often
greater than 10,000 mg/L for several years after the eruption, yet some
adult steelhead returned to the river during the first year after the eruption
(Bisson et al. 2005).  Mudflows continued in the Toutle River system for
many years following the 1980 eruption.  Numbers of steelhead redds
(egg deposition sites) observed in the mainstem of the south fork of the
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Toutle River rose from 0 in 1980 to an average of 5.7 redds/km in 1984
and further to 21.5 redds/km in 1987 (Lucas and Pointer 1987).

After an initial population crash due to direct mortality from debris flows,
exposure to high temperatures, and levels of suspended sediments, a rapid
posteruption rebound in primary productivity, aquatic and terrestrial
invertebrate populations, and rearing salmonid populations occurred
(Bisson et al. 2005).  Within 2 to 3 years, productivity and the abundance
of invertebrates and rearing fish reached preeruption levels and by 5
years, productivity and abundances exceeded preeruption levels.  A
gradual return to the range of preeruption abundance occurred after the
initial spike in abundance, with a return to the natural range approximately
15 years after the eruption (Bisson et al. 2005).
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A6-50
Continued

A6-51

A6-52

A6-53

A6-51
Very little experimental data are available that are completely applicable
to natural streams.  The references cited were some of the best avail-
able.  Deposition of fine sediment between gravel particles is a natural
process that happens in riverbeds.  The spikes in sediment concentration
in the White Salmon River described in Section 4.1 Geology, Soils and
Sediment, subsection Flood Scouring, are related to potential major floods
that would provide sufficient movement of bedload sediments to mitigate
the plugging of gravels by fine sediment.  The predicted spikes in sedi-
ment concentration after five years are considered minor compared to the
amount of natural sediment carried by the river during flood stage.
Additional references from Bisson et al. (2005), Lucas and Pointer (1987)
and Lieder (1989) concerning the effects of fines in a natural stream
system have been added to the FSEIS.

A6-52
Implicitly, this comment continues to make the incorrect assumption of
long-term mass wasting as observed at Teton Dam.  As discussed in
Section 4.1 Geology, Soils and Sediments in the FSEIS, there would be
unstable sediments once the dam is removed and those unstable sedi-
ments from any source would be removed, this would minimize long-term
impacts.  The example of long-term mass wasting observed at Teton
Dam is inappropriate when applied to the White Salmon River Canyon.

The reservoir canyon upstream of Teton Dam is located in a steppe/shrub
environment with very little vegetative cover to anchor soils.  Although
both the Teton and White Salmon River Canyons have cliffs of volcanic
rock present, their geological histories and morphologies are quite differ-
ent.  The rim of the Teton River Canyon is surrounded by irrigated fields.
In addition, the Teton River Canyon has a much wider floodplain than the
White Salmon River Canyon, which is largely composed of basalt cliffs.
The Teton River Canyon has extensive terraces of loose soil that are
poorly anchored by vegetation.  There are far fewer terraces present in
the White Salmon River Canyon and they are covered with both conifer
and hardwood forests, which help to stabilize the underlying soil.

As for the sediments deposited in the lake bed, the major objective of
dam removal is to rapidly drain the sediments into the river canyon below
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Condit Dam and release any terraces of loose sediments that remain as
quickly as possible until they reach a stable angle of repose.  Remaining
soil would be revegetated to stabilize it (this was not practical in the high
desert of the Teton River Canyon).  The wider floodplain of the Teton
River Canyon allowed more lateral migration of the river channel, which
undercut sediment deposits, than would be possible in the narrower White
Salmon River Canyon.

Using the Teton Dam failure as an analog for sediment transport phenom-
enon at Condit Dam ignores differences in bedrock strength, distribution
of surficial deposits, and hydraulic differences between the two sites.
The strong nature of the bedrock in the area of Condit Dam is evidenced
by the narrow bedrock channels present downstream of the dam and the
steep bedrock cliffs evident in pre-dam photographs.  The relative lack of
surficial deposits surrounding the Condit reservoir is related to the steep
river gradient, the steep topography surrounding the White Salmon River
in the reservoir area, and the size and geologic characteristics of the
drainage basin.  All of these factors make the situation at Condit Dam
substantially different from the margins of the former Teton reservoir
where river terraces and other low shear strength surficial deposits are
common.  Also, many of the more than 200 landslides that occurred at
Teton Dam were induced when the reservoir filled rather than during and
after the failure.  The continuing blockage of the Teton River channel
with slide debris related to the dam failure retards sediment transport,
providing yet another difference between the two sites.  As a mitigation
measure, PacifiCorp has agreed to dislodge unstable sediment once the
drawdown has been completed.  Removal of unstable sediment is not
limited to reservoir sediment.

A6-53
Section 4.3 of the DSEIS and FSEIS includes a reasonable scenario
addressing the effects to fish from high suspended sediments following
the breaching of the dam.  Fish present below the dam and most of the
fish present in the reservoir are expected to be killed by lethal levels of
sediment in the period immediately following dam removal.  Some may be
displaced to the Bonneville pool.  The effects would be relatively short-
term in comparison to those of Teton Dam, which occurred in a wide
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A6-54

floodplain with extensive terraces of loose soil that are poorly anchored
by vegetation.  There are far fewer terraces present in the White Salmon
River Canyon, and they are covered with both conifer and hardwood
forests, which help to stabilize the underlying soil.  West coast salmonids
evolved in and are adapted to a stream environment with episodic pulses
of sediment.  Studies in streams impacted by the eruption of Mount St.
Helens have shown that salmonid populations can and do quickly return to
predisturbance levels in the presence of episodic pulses of sediment after
a major debris and sediment event (Bisson et al. 2005).

A6-54
Currently, only two chum salmon have been documented to enter the
White Salmon River.  It is not known if these fish successfully spawned,
and they represent stray fish from a population below Bonneville Dam.
Although a few hundred chum salmon have been documented to pass
over Bonneville Dam during some years, successful spawning by any of
these fish has not been documented.  These fish have the potential to
eventually reestablish a population in the White Salmon River, if suitable
habitat is available.  Very little suitable habitat is available at this time, but
the removal of Condit Dam is expected to provide a substantial increase
in suitable spawning substrates and spawning habitat area within 5 years.

Deposition of fine sediment between gravel particles is a natural process
that happens in riverbeds.  The spikes in sediment concentration in the
White Salmon River described in Section 4.1 Geology, Soils and Sediment,
subsection Flood Scouring, are related to potential major floods that would
provide sufficient movement of bedload sediments to mitigate the plugging
of gravels by fine sediment.  The predicted spikes in sediment concentra-
tion after five years are considered minor compared to the amount of
natural sediment carried by the river during flood stage.  Additional
references from Bisson et al. (2005), Lucas and Pointer (1987) and
Lieder (1989) concerning the effects of fines in a natural stream system
and recovery of fish populations have been added to the FSEIS.
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A6-54
Continued

A6-55

A6-56

A6-57

A6-55
Although most of the sediment behind the dam is fine sediment, most of
the fines would be flushed into the Bonneville pool.  There is a century’s
worth of transported gravel bedload collected behind the dam (primarily in
the upper portion and tributary arms of the reservoir).  The river transport
of some of this gravel to the lower river following dam breaching and
continued transport of gravel in the years following dam removal would
provide far more spawning gravel area than is currently present in the
river below Condit Dam.

A6-56
The removal of the reservoir’s warming effect was not considered a
replacement for the thermal refuge currently present in the river below
the dam.  However, thermal refuge habitat above the reservoir would
provide an immediate short-term replacement (as soon as suspended
sediment levels drop in the spring following dam breaching) for thermal
refuge below the dam.  As deposited sediment is cleared from the
reservoir reach and the pools below the dam by the high energy levels of
the steep gradient river channel, additional refuge habitat, exceeding the
current amount, would become available within a few years following
dam removal.

A6-57
These measures are not required in order to maintain thermal refuge.
See response to Comment A6-56.
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A6-58

A6-59

A6-58
Thermal refuge in the White Salmon River and other tributary rivers of
the Columbia River represent refuge from elevated water temperatures
present in the mainstem of the Columbia River, not temperatures present
in the White Salmon River.  River temperatures below the dam site would
be slightly cooler after dam removal, but the pools present in the White
Salmon River below the dam are already sufficiently cool to provide
thermal refuge from elevated water temperatures in the Bonneville pool.
The statement that thermal refuge would change location is a reference
to the conversion of the pool at the mouth of the White Salmon River to a
stream channel (with additional spawning gravel area).  As the high
energy of the steep gradient river channel removes fines from the river
channel, which is presently buried by the reservoir, and pools in the river
below the dam, which would be partially filled by fines after dam breach-
ing, additional thermal refuge habitat would become available to anadro-
mous salmonids.  This refuge would far exceed what is currently avail-
able.

A6-59
The DSEIS and FSEIS do not ignore any of the important facts when it
states that there would be 16.2 miles of accessible thermal refuge
available for anadromous salmonids.  The DSEIS does not state there
would be 16 additional miles of thermal refuge.  The 16.2 miles of thermal
refuge would include the lower 3 miles of river below the dam.  Most of
the pools present below the dam would not be permanently filled.  The
pool at the mouth of the river would be mostly converted to stream
channel, but the other pools would be partially filled with fines for several
years until the high energy force of the high-gradient stream channel
transports the fines to the Bonneville pool.  The falls at RM 2.6 is a
barrier to juvenile salmonid upstream migration, not adult migration.
Thermal refuge in the White Salmon River refers to adult anadromous
salmonids in the mainstem Columbia River entering the White Salmon
River to avoid elevated water temperatures in the Columbia River, not to
juvenile salmonids.  The height of Husum Falls was significantly reduced
during construction of a bridge shortly after the completion of the dam.
Husum falls is no longer a significant obstacle for anadromous salmonids
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A6-59
Continued

A6-60

A6-61

A6-62

and was probably never more than a partial barrier.  The large accumula-
tions of large wood debris that were historically present before the dam
are not likely to be duplicated under present or future conditions and did
not preclude salmon from migrating upstream.  Similar logjams occurred
near the forks of the Skagit River and many other northwestern rivers
and never precluded upstream or downstream salmon migration.  The
reasons why the projected length of time until habitat is useable is sound
have been addressed in responses to comments A6-19, A6-22, and other
responses above.

A6-60
The FSEIS recognizes that critical habitat for several species of salmo-
nids would be adversely modified in the short term.  It also recognizes
that these adverse modifications would be short term and that long-term
impacts to the habitat would be beneficial and miles of additional habitat
would be made accessible to salmonids.  In the case of chum salmon, the
beneficial modifications would occur long before a reproducing population
becomes established and may be necessary for the establishment of a
viable chum salmon population on the White Salmon River.  The same
statement can be made for bull trout and coho salmon.  Long-term
benefits to steelhead and Chinook salmon habitat would far exceed the
short-term modification of steelhead and Chinook salmon habitat.

A6-61
Thermal refuge from elevated temperatures in the Bonneville pool is not
necessary for bull trout during the period following dam breaching to
when suspended sediment levels fall to levels that permit the migration of
bull trout to the upper watershed.  Migratory bull trout are primarily
present in the lower Columbia River mainstem and White Salmon River
during the Chinook salmon smolt out-migration when bull trout enter the
Columbia River mainstem and lower White Salmon River to forage.  By
October, migratory (fluvial) bull trout have returned to their natal streams
to spawn and would not return to the mainstem or tributary rivers until a
smolt out-migration occurs.  As soon as the upper White Salmon is
accessible to migrating bull trout, they would have access to miles of
watershed above the dam site for thermal refuge, spawning, and juvenile
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A6-64

rearing.  Foraging bull trout present in the Bonneville pool during the smolt
out-migration is likely less than a hundred fish and there are sufficient
tributary streams with suitable thermal refuge for the number of bull trout
likely to be present in the Bonneville pool.  Because adult bull trout would
have returned to their natal streams before dam breaching, it is unlikely
that any would be present in the lower White Salmon River when the
dam is breached or enter the river until levels of suspended sediment
subside.  Additionally, most bull trout observations in the Bonneville pool
occur where large releases of salmon smolts occur, such as the hatchery
near the mouth of the Little White Salmon River.  The USFWS Biological
Opinion provides for incidental take of bull trout.

A6-62
Management of the aquatic resources is the responsibility of the appli-
cable state and federal agencies.  Management of woody debris (both
whether to remove it and how to do so) would be coordinated with those
agencies and not subject to unilateral actions.

A6-63
The trade-offs between short-term impacts and long-term benefits have
been discussed for years, and the existence of the Settlement Agreement
is evidence that the trade-offs have been deemed worthwhile by all of the
signatory entities.  Specific actions concerning woody debris are only to
accomplish the long-term benefits and would be done with the approval of
the appropriate agencies that have responsibility for the resources.  There
is no “claimed justification” to be eliminated.

A6-64
See response to Comment  A6-62.


