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A6-11

A6-12

A6-13

A6-14

A6-11
Ecology disagrees.  A number of the flaws in assumptions and logic of the
comments are discussed in responses to specific comments below.

A6-12
The DSEIS analysis involved more than the G&G Associates report.  As
discussed below, there is no basis to conclude that blockages will not be
avoided or minimized and that any blockage would not be adequately and
timely removed.  In addition, mitigation measures to provide active
sediment removal after the reservoir is drained would prevent impacts
from extending beyond the predictions.

Woody debris is assumed to be present in the sediment behind Condit
dam.  However, it is not correct to assume that this debris would likely
block the drainage tunnel.  Larger wood sections, such as those that can
be observed in photographs taken prior to reservoir filling, show as freshly
cut logs that would have floated to the lake surface as the lake formed.
Given the value of these logs, it is highly unlikely that they were left to
become waterlogged and sink to the bottom.  However, even if larger
logs were prevented from floating during reservoir filling or if water-
logged logs are present, it is unlikely that the flow velocity during the
initial breaching of the dam would have sufficient tractive force to
mobilize many of them.

In any event, preventive measures to avoid wood debris blockages and
contingency measures to address any blockages that might occur are
provided.  As described in Section 4.1.3 Geology, Soils and Sediments,
Mitigation Measures and Section 4.3.2 Aquatic Resources Impacts in the
FSEIS, to prevent large wood fragments from building up, a crane with a
clamshell bucket would be used to remove sediment and woody material
from the area directly in front of the tunnel prior to opening the tunnel to
release the reservoir water.  To further prevent trapping of woody debris
within the tunnel itself during drawdown, PacifiCorp has proposed to
make the tunnel bell-shaped with the larger end of the bell downstream
(see FSEIS Section 3.2.2).  This geometry would prevent wood pieces
from being wedged inside the tunnel and trapping other pieces that could
block the tunnel.  If debris blocks the tunnel entrance, a crane on the dam
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A6-14
Continued

A6-15

could be used to clear it.  Should the tunnel block despite these measures,
explosives would be used to clear the blockage.

A6-13
The G&G Associates Sediment Behavior Analysis Report (2004a)
provides the range of expected sediment movement. The mitigation and
contingency measures (described in the FSEIS) to prevent blockage and
the proposed active measures to ensure that the sediment moves out of
the reservoir in a timely manner provide a greater certainty of the suc-
cess in a time frame that minimizes impacts.

A6-14
See the responses to Comments A6-12 and A6-13.

A6-15
See response to Comment A6-13.
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A6-16

A6-17

A6-18

A6-16
Please see response to Comment A6-12.  Note that it is not the hydraulic
head that would move the wood, but the movement of the water.  The
design, mitigation, and contingency measures are expected to be adequate
to overcome the debris jams or the consequences if they occur.

A6-17
Please see responses to Comments A6-12 and A6-16.  In addition,
consider that there are further opportunities to refine the plan to avoid or
mitigate problems.  Final design of the drain tunnel is likely to further
reduce the likelihood of plugging.  In addition, the contractor will have the
opportunity to use any experts he chooses to solve the problems, including
demolition experts.

A6-18
Please see responses to Comments A6-12, A6-13, and A6-16.
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A6-18
Continued

A6-19

A6-20

A6-19
Please see responses to Comments A6-12, A6-13, and A6-16.  In addi-
tion, please note that because of the preventative, mitigative, and contin-
gency measures, the assessment of impacts is not “fully dependent” on
the tunnel remaining open during the initial flushing of the reservoir.  The
modeling assumptions can be met if the fine sediments in the lower part
of the reservoir are flushed during the days and weeks after the draining
of the reservoir or are compensated for with other active mitigation
measures if needed.

A6-20
Landslides like those that occurred after the failure of the Teton Dam are
not expected with the removal of Condit Dam.  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 different.  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 an-
chored 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
Condit Dam and release any terraces of loose sediments 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-
ena at Condit Dam ignores differences in bedrock strength, distribution of



42

33757695 agencies.pmd

A6-20
Continued

A6-21

A6-22

A6-23

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.

A6-21
The kinds of sediment erosion processes mentioned in the comment, if
applied as variations in the modeling, would provide relatively narrow
variations in model results.  Much more important to the downstream
impacts is the active sediment mitigation measures proposed.

A6-22
Following the 1980 eruption of Mount St. Helens, many fishery managers
predicted that the recovery of aquatic organisms and salmonid populations
would take decades because 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 dwarf by many orders of magnitude any possible release of
sediments from behind Condit Dam.  The two major Toutle River tributar-
ies (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).  Therefore, suitable spawning gravel
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should be present in the White Salmon River within a few years.  The
estimate of one to three years for recovery of spawning 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 mgLl 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
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 the 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).

As described in the responses to Comments A6-12 and A6-13, reasonable
measures to prevent tunnel blockage would be taken and the hypothetical
follow-on effects in the comments are speculative.

A6-23
See the responses to Comments A6-12 and A6-13.  In addition,
PacifiCorp had a new bathymetric survey conducted and the accumu-
lated sediment recalculated in 2006 (Finley Engineering Company 2006).
The calculated quantity in the reservoir, based on comparing the 1912
contours with the 2006 contours, is 2,296,218 cubic yards, which is very
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A6-23
Continued

A6-24

A6-25

A6-26

A6-27

similar, but slightly less than the 2.4 million cubic yards used in the G&G
Associates analyses (2004a).

A6-24
See responses to Comments A6-12, A6-13, A6-16, and A6-20.

A6-25
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.  Also see the responses to
Comments A6-12, A6-13, and A6-16.  Particularly note that the active
measures of dislodging unstable sediment slopes would limit the length of
time when high sediment load in the river could be expected.

A6-26
The specific volume of sediment that would be eroded is unknown,
because the sediment and flow at the time of dam breach are unknown.
For this reason, upper and lower estimates of eroded sediment were
given to bracket the potential volume of sediment eroded.  Several
different time periods after dam removal were analyzed, including near,
mid-, and long term.  The volume of eroded sediment used to analyze
suspended sediment impacts for each of these was the volume that
created the largest effect for each time period.

The Sediment Behavior Analysis Report (G&G Associates 2004a) gave
the range of potential eroded sediment volume for the first year after dam
breaching of 2.2 to 1.6 million cubic yards.  Details are thoroughly
discussed in the Sediment Behavior Analysis Report starting at page 38.
When considering near-term (first year) total suspended sediment (TSS)
concentrations it would be conservative to assume the higher volume of
2.2 million cubic yards would be eroded.  When considering long term
(beyond three years after dam removal) TSS affects, it would be conser-
vative to assume the lower volume (1.6 million cubic yards) of sediment
would be eroded in the first year, thereby, leaving a larger volume of
sediment available for erosion in the long term erosion analysis.


