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settling basin or at the downstream end of the flowline near the forebay. A fry screen
would be feasible at this location because all but the fine sediments would have been
removed in the settling basin. Fish would be routed back to the river in a pipe bypass (18
inch diameter, 2500 feet long, 20 — 30 cfs bypass flow, 250 feet of elevation drop at 8%
slope, maximum velocity of 25 fps). Alternatively, fish could be gravity loaded to trucks
and hauled to the river if the facility is located at the forebay.

The settling basin site is much less feasible than the forebay site but is included here to
provide an option with fry protection that minimizes the exposure of fish to the flume.
Trade-offs between the two sites involve long-term fisheries and cost concerns, and will
require consideration beyond the scope of this assessment. The tradeoff for fisheries is
the effect of fish being exposed to four additional miles of the flume and the holding and
handling involved in trucking versus the potential effects of 2,500 feet of steep, high
velocity bypass pipe and discharge into a potentially unstable river condition. The cost
consideration involves the cost of trucking fish from the forebay site versus lost revenue
due to bypass flow at the settling basin site. Not only is the bypass flow lost to
generation, but since the bypass is far downstream of the diversion, it could not
contribute to the in-stream flow, which would have to be passed at the dam. Based just
on mean monthly flows as shown in Figure 4, the bypass flow would reduce power
generating flow for as much as five months of the year. Since these are mean monthly
flows, the actual reduction may vary from that. The flume would have to have capacity
for the bypass flow in addition to power flow. The diversion water right would also be
affected. (Bates, et al., 2008)

The range of estimated construction costs for this option is $6M to $18M and does not
include lost generating revenue during construction. A construction flume bypass could
be constructed to minimize plant down-time. Additional information needs include
efficacy of sediment management; feasibility of flume bypass during construction;
constructability of the site and the bypass; and, power requirements. (Bates, et al., 2008)

Inclined Fingerling Screen Near Intake

This option would be an inclined plate screen located in the flowline just downstream of
improved or expanded rock chutes. Screen size would be Y4 inch screen opening with 0.8
fps approach velocity. Fish and debris pass over the downstream end of the screen and
are bypassed back to the river. A pair of parallel screens in separate bays may be
required to operate at better efficiency through a wide range of flows and to better
manage bypass flows. The screen would be hinged and could lay flat if it became
overwhelmed with sediment during high flow events. Automatic controls would operate
the screen to maintain the proper depth into bypass at all flowline water levels. Screen
configuration would require seals between the edges of the screen and the flume and a
complex mechanism to control the elevation of the screen. Fish would be routed back to
the river near the base of the diversion dam through a pipe bypass.

The range of estimated construction costs for this option is $4M to $12M, not including
lost generating revenue during construction. A construction flume bypass could be
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constructed to minimize plant down-time though would be expensive for this option
considering the need to reconfigure the section of the flume with the rock chutes as well.
Additional information needs are the same as the Plate Fingerling Screen Near Intake
option. (Bates, et al., 2008)

Inclined Fry Screen Downstream of Settling Basin

This option would be an inclined plate screen located just downstream of the settling
basin or at the downstream end of the flowline at the forebay and would be designed to
fry criteria (3/32 inch screen opening and 0.4 fps approach velocity). Fish would be
routed back to the river through a pipe bypass or gravity loaded to trucks and hauled.

The range of estimated construction costs for this option is $7M to $21M not including
lost generating revenue during construction. A construction flume bypass could be
constructed to minimize plant down-time. Additional information needs are the same as
the Plate Fry Screen Downstream of Settling Basin option. (Bates, et al., 2008).

Improve Existing Forebay Trap and Holding Facilities

This option would improve the existing fish guidance, collection, and holding facilities at
the forebay. It would include improving the guidance net by attaching a permanent float
system or frame, or replacement of the net with a vertical plate screen. Daily hauling to
reduce injury to fish in the trap would optimize hauling operations. The trap would be
reconfigured to narrow the screen channel towards the downstream end, add a
conventional bypass, and add a holding area downstream of the screen bay. The trap
weir would be replaced with a sloping high-velocity screen or finger weir. The sloping
screen would trap fish and the reduced head differential would reduce turbulence and fish
injury in the trap.

The range of estimated construction costs for this option is currently hard to define given
the spectrum of possible improvements. However, it is reasonable to assume that some
level of improvements to the existing facilities could be realized for significantly less
than the four previous options. Making all of the improvements listed above could bring
the cost up to something similar to those for the first and third options. This range does
not include lost generating revenue during construction. If a rigid screen is constructed in
the forebay, no bypass is possible. If an improved net were constructed and attached to
permanent floats, no power down-time would be needed though the fish collection
facilities would be shut down for several months. Additional information needs include
the suitability of the forebay for rigid screen and guidewalls, and the downtime required
for construction. (Bates, et al., 2008)

IDENTIFY PROS AND CONS OF EACH OPTION

Table 3 describes the pros and cons of each chosen option, subject to further analysis.
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1 — Plate Fingerling Screen
Near Intake

2 — Plate Fry Screen
Downstream of Settling Basin
(assume at forebay)

3 — Inclined Fingerling Screen
Near Intake

4 — Inclined Fry Screen
Downstream of Settling Basin
(assume at forebay)

5 — Improve Existing Forebay Trap
and Holing

Consideration Pros Cons Pros Cons Pros Caons Pros Cans Pros Cons
oOM_VM””%:m_ MWQWWMMW © Largest sediment Exposed to Largest mo&:,_o.i Screen seals and Existing trap is a
. at the location is greatest sediment | at the location is mechanical screen known entity
sediment load . . . . .
silt, which should load. silt, which should | operator are operationally
ass through . . ass through complex and
Mozwo:. Articulating Mo&a:. ¢ subject to wear and
screen panel has ST
No additional mechanical No additional
sediment complexity. sediment
management management
needed. Loy sea Bemd :onaowa.
mechanical screen
operator are
complex and
subject to wear
and failure.
Risk to flowline Little risk because Some risk of screen | Little risk because Some risk of screen | No risk to flowline
and facilities of location near plugging causing of location near plugging causing or facilities
intake. spill from flume intake. spill from flume
Cost Lower capital cost If located at High operating cost | Lower capital cost | Operating cost If located at High operating cost Highest operating
than fry criteria settling basin, includes hauling than fry-criteria higher than plate | settling basin, includes hauling cost due to
screens with operating cost from forebay site. screen with long screens because operating cost from forebay site. holding and

trucking or long
bypass facilities

Lowest likely
operating cost

relatively low
though higher
than fingerling
screen because
larger facility

If located at settling
basin, affected by
long bypass and
larger fry criteria
screen

bypass (but likely

higher than a plate
screen in the same
location)

of mechanical and
seal complexities

relatively low
though higher
than fingerling
screen because
larger facility

If located at settling
basin, affected by
long bypass and
larger fry criteria
screen

hauling fish and
pump operation.
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1 — Plate Fingerling Screen

2 —Plate Fry Screen

3 — Inclined Fingerling Screen

4 — Inclined Fry Screen

5 — Improve Existing Forebay Trap

Near Intake Downstream of Settling Basin Near Intake Downstream of Settling Basin and Holing
(assume at forebay) (assume at forebay)
Consideration Pros Cons Pros - Cons Pros Cons Pros Cons Pros Cons
Constructability Good location and If located at settling | Good location and If located at settling Flume bypass
access for basin marginal and | access for basin marginal and during
construction. uncertain construction uncertain construction is
GG constructability. Flume bypass constructability. w_a_v\ ﬁomm:v_w.
. . . . . . ower operations
during construction If located at settling | during construction If located at settling
. . - - . - would have to be
likely feasible. basin long bypass is likely feasible basin long bypass

Local generator
power and
communication
equipment at site.

route across
unknown slope
conditions with no
current access.

If located at settling
basin it is more
isolated than others.
No power or
facilities currently
at site

If located at settling
basin flume bypass

during construction
may not be feasible

Local generator
power and
communication
equipment at site

route across
unknown slope
conditions with no
current access.

If Jocated at settling
basin site it is more
isolated than others.
No power or
facilities currently
at site

If located at settling
basin flume bypass

during construction
may not be feasible

shut down for
some construction




27

RECOMMENDATION

Long-Term

Puget Sound Energy should continue working with the Puyallup Tribe of Indians and the
Washington Department of Fish and Wildlife to evaluate and improve, if studies warrant,
downstream fish passage at the project. Consideration of the full range of fish passage
enhancements will become possible once Puget Sound Energy resolves the question of
their long term commitment to the Electron Hydroelectric Project. Further information is
needed about sediment management, hydrology and hydraulics, the efficiency of the
current fish passage system, and the constructability of some of the fish passage
improvement options. Studies into these issues should go forward as joint funding from
Puget Sound Energy, Puyallup Tribe of Indians, and the State Legislature allow.

Short-Term

In the current economic climate it is recognized that large sums of capital funding needed
for a long-term solution to the fish passage issue may be difficult to procure. Incremental
progress is still obtainable through the following short-term recommendations agreed to
by all members of the work group:

v Additional fish passage studies should be done by WDFW, or a third party,
following the protocols contained in this report. In order for passage studies to
monitor the primary passage period, preparations for monitoring must be
complete by April;

v" Fish passage studies should be initiated in 2009 with 3-way funding from the
Puyallup Tribe, Puget Sound Energy, and the Legislature;

v" Hydrology studies and sediment information are needed to lay the groundwork for
any of the fish screening alternatives, and it is recommended that an appropriate
engineering firm or WDFW’s hydrogeologist be funded to perform these;

v" Detailed hydraulics information relating to the configuration of the intake area
will be needed to support any passage option that involves the diversion dam and
project intake;

v" Further research into the fish passage issue should be jointly funded by the
Legislature, Puget Sound Energy, and the Puyallup Tribe;

v A work session/hearing should be held to discuss downstream fish passage at the
Electron project in the 2009 legislative session;

v" The operators of the project and the fish passage system should consider the
improvements suggested by the engineering team or others that may emerge from
more detailed evaluations of the system or from the studies recommended above;
and,

v' The final report to the legislature and the final report of the engineering team shall
be placed on WDFW’s website.
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All work group members did not agree to the following two recommendations. We
suggest that these proposed recommendations be discussed further for possible
resolution at the work session/hearing to be held during the 2009 legislative session:

v' A public meeting/hearing, chaired by interested legislators (possibly some

combination of Representative Blake and Senator Jacobsen or Representative
McCune and Senator Swecker), should be held in Pierce County to inform the
public and receive public input about the Electron Project;

Expand the horizon of interest groups studying this issue by involving the state
Utilities and Transportation Commission staff in discussions concerning the value
of carbon-free electricity generation and the possibility of additional funding
sources related to carbon-free generation.

FISH PASSAGE MONITORING PROTOCOL

The recommended fish passage monitoring protocol for future studies depends on the
type of fish passage structure or operation that is in place. If the type of fish passage
changes to a screening system, then the fish passage studies would need to be modified.
The recommended course of action would be for representatives of PSE, PTI, and
WDFW to meet and agree upon the study protocol based on the type and location of the

screen.

If the fish passage system continues to be a forebay fish trap, then the following protocol
is recommended to standardize the studies.

1.

Test fish shall be Chinook and coho fingerlings/smolts collected as volitional
outmigrants moving downstream from the acclimation ponds and Chinook and
coho migrant fry.

Fingerling/smolt test fish shall be PIT tagged; the PIT tag detection system shall
consist of three portable FS-2001F Destron Receiver/Coils (or equivalent)
mounted in series on a release pipe or flow return structure. Migrant fry test fish
shall be marked with a temporary marker such as fluorescent dye or other
appropriate marker.

PIT tags used shall be Biomark TX1400ST, or equivalent. PIT tag procedures
shall follow those recommended by the Columbia Basin Fish and Wildlife
Authority PIT Tag Steering Committee (Prentice et al. 1990).

The PIT tag detection system shall be calibrated once per week during the test
schedule by passing ten marked fish through the detection system.
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5. Test fish shall be released into the upper end of the flowline downstream from the
rock chutes.

6. Each monthly test shall consist of 250 chinook fingerlings/smolts, 250 Chinook
migrant fry, 250 coho fingerlings/smolts, and 250 coho migrant fry for a total of
1000 test fish.

7. Two tests shall be conducted, one prior to the June outage and one following the
outage. Test fish shall be released on or about May 1 and July 1 and each test
conducted for the entire month.

8. Recapture rates shall be reported in total and as a daily tally to determine passage
delay.

9. Four hundred (400) experimental control fish (100 of each type of test fish) shall
be held in a floating net pen within the forebay. Control fish shall be examined
weekly for mortalities, shed tags, tag malfunctions, and fish trap retention
throughout the study. Control fish shall be hand-fed hatchery rations on a daily
basis.
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