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1 INTRODUCTION

This Mill Pond Decommissioning Plan (“Plan”) describes the measures that the Pend Oreille
County Public Utility District (“PUD” or “Licensee”) will perform to decommission Mill Pond
Dam pursuant to the FERC order regarding the surrender of its license for the Sullivan Creek
Project. It is expected that FERC will require the Plan measures as a condition to its order
approving surrender of the Sullivan Creek Project license (“License Surrender Order”). The
timeframe for completing the Plan removal and restoration measures is within 5 years of FERC’s
issuance of the License Surrender Order.

Once additional site specific information has been gathered, the PUD will revise the Plan to
include final site specific design and adaptive management provisions. This final Mill Pond
Dam Removal and Restoration Design Plan (“Final Design Plan”) will be developed in
consultation pursuant to Section 1.1.6 below with Seattle City Light (“SCL”), the permitting
agencies, Kalispel Tribe, and subject to the approval of the USDA Forest Service (“USFS”) and
Washington State Department of Ecology (“Ecology”) prior to filing it with FERC. The Final
Design Plan shall be completed and filed with FERC no later than 24 months following issuance
of FERC’s License Surrender Order.

Upon completion of the Final Design Plan removal and restoration measures, PUD shall prepare
a report documenting the completion of the removal and restoration measures, including as-built
drawings of the work, for submittal first to USFS and Ecology for agency approval, and then to
FERC. Upon FERC’s approval of the as-built drawings, confirmation that the work required by
the Final Design Plan has been completed, and termination of the License, Seattle City Light
(“SCL) will be required pursuant to the terms of its new license for the Boundary Project to
provide monitoring and maintenance as specified in Boundary License Article 9(F).

The Mill Pond, Mill Pond Dam and log crib dam are contributing elements to a site eligible for
listing on the National Register of Historic Places as an historic district. A Memorandum of
Agreement (“MOA”) will be executed among PUD, SCL, SHPO, USFS, Kalispel Tribe, and
other interested parties to address adverse effects of the proposed Mill Pond Dam removal to
National Register of Historic Places eligible resources.
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1.1. Mill Pond Dam Removal, Sediment Management, and Site Restoration

Within five years of FERC’s issuance of the License Surrender Order, including authorization
for the decommissioning of Mill Pond Dam, PUD shall remove Mill Pond Dam and the
associated log crib dam, manage sediment, restore the stream channel, implement site
restoration measures for the Affected Area, and conduct short term monitoring and maintenance
as outlined in the following subsections and as detailed in the Mill Pond Dam Removal and
Restoration: Alternatives Analysis and Evaluation of Recommended Alternative (McMillen
2010) (the “McMillen Report”). PUD shall provide semi-annual status reports on Mill Pond
Dam removal activities to the Parties to the Sullivan Creek Settlement Agreement.

The Affected Area shall include the stream channel, floodplain, and upland areas, from
immediately downstream of Mill Pond Dam to Outlet Creek, and shall include any areas
impacted by restoration or construction activity. PUD shall implement these activities through
SCL as a cooperating agency pursuant to an Interlocal Agreement between PUD and SCL.
Except as expressly provided references to “PUD” below include SCL as PUD’s cooperating
agency under an Interlocal Agreement.

1.1.1. Scope

PUD shall remove both the concrete and log crib dams and artificial foundations to facilitate
natural stream functions in Sullivan Creek. PUD shall also remedy any barrier to upstream fish
passage caused by the construction, operation, or removal of Mill Pond Dam (not including any
natural barriers that may be present at the site). PUD shall use the wooden material from the log
crib dam* in stream channel restoration efforts, as appropriate, or dispose of the material off-site.
PUD shall take appropriate measures to protect fish in Sullivan Creek during the dam removal
and site restoration activities. PUD shall remove the minimum amount of sediment from Mill
Pond necessary to facilitate dam removal and site restoration and permanently dispose of
sediment not left in place or placed in the on-site depositional zone at a non-National Forest
System (“NFS”) site.

If possible, the existing bridge to the heritage interpretative site will be retained; but if necessary
PUD shall construct and install a new bridge that meets USFS standards. PUD, not SCL, shall
be directly responsible for any and all cultural resources assessments and subsequent monitoring,
and mitigation actions deemed necessary as the result of implementing the Final Design Plan for
Mill Pond Dam removal, sediment management, and site restoration.

PUD shall implement specific measures related to site restoration at the Mill Pond site as
described in the McMillen Report to meet the following objectives:

e Restore the Mill Pond reservoir inundated area. Restoration shall include
revegetation of the inundated area to plant communities consistent with the site and
surrounding vegetation. The inundated area is defined as the area when the water

! After both the concrete and log crib dams have been formally recorded based on the Historic American Buildings
Survey (“HABS”) and the Historic American Engineering Record (“HAER”).
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surface elevation is 2,520 feet NAVD 88, i.e., the average water surface elevation
when the concrete dam was completed.

e Restore the Affected Area, to a self-functioning system consistent with the Sullivan
Creek channel upstream and downstream of Mill Pond. The restored stream channel,
floodplain, and upland area will be designed to function up to, and including a flood
event having a 100-year flood recurrence interval.

e Provide for the prevention, suppression, containment, eradication and/or control of
invasive, non-native plant species in the Affected Area.

o Stabilize sediment left in place within the Affected Area.

e Deposit sediment material removed during site restoration in locations and at
elevations to avoid mobilization and transport into the restored stream channel during
flows up to, and including a flood event having a 100-year flood recurrence interval.
Permanently dispose of sediment not left in place or utilized in restoration efforts at a
non-NFsS site.

e Implement floodplain and upland area restoration measures to prevent erosion and
run-off of sediment materials into the restored stream channel during large rain
events.

e [Initiate stream restoration activities as soon as practicable after the start of dam
removal activities so that the restoration and removal activities occur concurrently.

e Restore Sullivan Creek between Mill Pond and the confluence with Outlet Creek in a
downstream direction.

e Remove Mill Pond dam and the associated crib dam in dry conditions behind the
coffer dam.

e Restore the Affected Area, including any wetland areas receiving temporary direct
impacts from equipment trampling. These areas shall be planted with native
vegetation and restored to their pre-construction condition upon completion of
restoration activities.

1.1.2. Background Information

Mill Pond, located at RM 3.5 on Sullivan Creek, was created when a log crib dam was
constructed in 1909 by the Portland Cement Company. The un-gated concrete dam, built in
1921 just below the log crib dam, is 134 feet long and about 55 feet high and historically
maintained the water surface elevation of Mill Pond at approximately 2,520 feet NAVD 88. In
1956, the powerhouse was shut down because of maintenance problems with the wooden flume
that conveyed water from Mill Pond to the powerhouse. In 1958, the Federal Power
Commission, now FERC, licensed the Project as a non-generating project, with provisions for

Sullivan Creek Hydroelectric Project Pend Oreille PUD
FERC No. 2225 3



adding generating capabilities. In 1973, the supporting pillars were removed from the top of the
dam creating an open spillway and establishing the current elevation at 2505.7 feet.

Mill Pond Dam is a complete barrier to the upstream movement of resident fish (SCL 2009).

Mill Pond Dam has altered the natural sediment transport processes in Sullivan Creek by
trapping all bedload material behind the dam (USFS 1996). This has created a condition where
Sullivan Creek downstream of Mill Pond Dam is sediment depleted (USFS 1996). Therefore,
the sediment transport capacity exceeds the sediment supply in the reach below the dam, which
has resulted in a lack of appropriately sized spawning gravel for local trout populations and
extensive armoring of the bed surface. Mill Pond Dam has also altered to some extent the
downstream transport of LWD (USFS 1996).

Warm water temperatures, measured at approximately RM 1.7 by R2 Resource Consultants
(1998), demonstrated the warming effect of Mill Pond Dam on waters discharged from Sullivan
Lake and flowing towards the mouth of Sullivan Creek. During the summer months, water
temperatures can exceed 16 °C, with Mill Pond Dam increasing water temperature by
approximately 2.0 to 2.4 °C (Doug Robison, WDFW, pers. comm. 2009).

Benefits of Mill Pond Dam removal and associated site restoration will include elimination of the
man-made barrier to upstream fish passage, an increase in the quantity and quality of habitat for
native salmonids, restoration of downstream transport of coarse sediment and LWD, and benefits
to water quality in the form of reduced summer water temperatures due to reductions in water
surface area and increases in water velocity in the area of Mill Pond.

In 2009 a Mill Pond Bathymetry and Sediment Evaluation was conducted by Tetra Tech for SCL
and the PUD in support of the decommissioning of the Sullivan Creek Project. The results of
bathymetry and evaluation were documented in Mill Pond Bathymetry and Sediment Evaluation
Final Report (Tetra Tech 2009). The results of the field investigation activities are summarized
below:

* No abrupt grade changes (“falls”) are evident in the exposed channel.

* The prior creek channel is still evident within the pond everywhere except in the SE
corner of the pond where the current delta deposits have filled it in.

* The sub-bottom data did not resolve the channel where it is buried within the in-filled
area by the delta.

* The pond bottom sediments did contain some biogenic gas that limited sub-bottom
acoustic energy penetration.

* There is no clear stratigraphic layer evident in the data (discontinuity) that defines the
transition between pre and post impoundment sediments.

* Sub-bottom data were not obtained all the way down to bedrock.

 The amount of fine grained sediment located behind the dam is estimated to be 465,800
cubic yards.

* The lithology of Mill Pond is dominated by silt underlain by coarse sand or gravel.

* The analytical results showed no detections above screening levels.
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During the Boundary Relicensing Settlement Process, SCL contracted with McMillen LLC to
develop and evaluate alternatives for the removal of Mill Pond Dam. After a review of the
available Mill Pond information and conducting a site visit to determine site access, constraints,
and materials availability, five conceptual alternatives were identified that considered immediate
construction impacts and post-construction issues. The available information that was reviewed
included the documents listed in the references section of the McMillen Report.

Each of the five alternatives was evaluated to identify the strengths and weaknesses. Evaluation
criteria included construction issues, environmental impacts, cultural/community impacts,
design, and cost. This evaluation is described in detail in section 6, Recommended Alternative
Environmental Analysis, of the McMillen Report.

The recommended alternative for the removal of Mill Pond Dam consisted of a combination of
two of the alternatives and is considered to be the most effective for removal of the log-crib and
concrete dams while reducing environmental impacts. The procedures to be implemented under
the recommended alternative are discussed in section 1.1.3. The conceptual drawings for the
recommended alternative are contained in the McMillen Report.

1.1.3. Procedures

PUD shall develop a more site specific Final Design Plan. The Final Design Plan will provide
detailed guidance for the removal of Mill Pond Dam, the management of sediment during and
after dam removal, and the restoration of the affected area including Sullivan Creek from Mill
Pond to its confluence with Outlet Creek. The Plan shall also include a short term compliance
and effectiveness monitoring program. This Final Design Plan shall be developed in
consultation with SCL, the permitting agencies, Kalispel Tribe, and subject to the approval of the
USFS and Ecology. PUD shall file the detailed Final Design Plan with FERC no later than 24
months following issuance of the License Surrender Order. PUD shall implement the Final
Design Plan upon FERC approval. Long term monitoring and maintenance will be performed by
SCL pursuant to Article 9(F) of the Boundary License.

1.1.3.1. Dam Removal

This section provides an overview of procedures that will be undertaken to remove Mill Pond
Dam and restore the Sullivan Creek channel from Mill Pond Dam to the confluence of Sullivan
and Outlet creeks. Additional detail regarding these procedures, including a description of the
construction sequence and conceptual engineering drawings, can be found in the McMillen
Report. PUD shall implement a dam bypass and gradual flow release approach for removal of
the log-crib and concrete dams at the site. Mill Pond reservoir will be drained and diverted to
Sullivan Creek below the dam through the installation of a main siphon pipe located through the
dike to the west of the dam. The reservoir will be lowered approximately 20 to 25 feet by this
means.

PUD shall be responsible for undertaking appropriate measures to mitigate for impacts to
heritage resources as a result of removal of Mill Pond Dam. The PUD shall be responsible for an
archaeological survey and monitoring within the Area of Potential Effect prior to and during
stream restoration activities. The PUD will consult with the Washington State Historic
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Preservation Office, the USFS, FERC, Kalispel Tribe, and other entities required by Section 106
requirements to develop mitigation measures to address adverse effects of the proposed Mill
Pond Dam removal to National Register of Historic Places eligible resources. The agreed upon
mitigation measures will be expressed in an MOA to be signed by the PUD, the USFS, SCL, the
Kalispel Tribe, the Washington State Historic Preservation Officer and the Advisory Council on
Historic Preservation (if they choose). Implementation of the MOA will conclude the Project’s
National Historic Preservation Act Section 106 requirements.

A cofferdam will be installed upstream of the log-crib dam to keep incoming water out of the
dam removal area, and a siphon and/or pump will be used to drain the water in between the
concrete dam, log crib dam and cofferdam areas. Once the concrete and log crib dams are
visible, PUD can implement measurements, photos and other recording methods to complete
necessary Historic American Buildings Survey (“HABS”) and Historic American Engineering
Record (“HAER”) assessments as partial mitigation for adverse effect to the Historic District.
Because of the high water velocity in the main siphon pipe, downstream fish passage would
involve unacceptable injury and mortality. Therefore, fish exclusionary devices will be placed in
the vicinity of the main siphon pipe inlet to prevent fish mortality. As part of the construction of
the coffer dam, a decanting tower upstream of the cofferdam, connected to a low-level pipe
through the bottom of the coffer dam will be installed. The decanting tower and pipe will allow
the lowering of the reservoir level down to the base of the coffer dam, approximately an
additional 15 feet in elevation.

After the dam area has been dewatered and stabilized and the HABS/HAER assessments are
complete, the concrete dam will be removed using a concrete diamond wire saw. Large blocks
of concrete will be cut out of the dam and removed using a crane and/or excavator. Concrete
produced from the dam removal process will be disposed of off-site at a non-NFS location.
After the concrete dam is removed, the log-crib dam will be removed using an excavator, and the
spoils (including logs) disposed of or utilized in an approved manner. Following removal of
both dams, the stream channel through the dam removal area may be reconstructed to the
designed configuration or stabilized to withstand the flow out of the decant tower and pipe
through the coffer dam. Water behind the cofferdam that has not been siphoned downstream
may then be released using the decant tower and outlet gate on the cofferdam, lowering the
reservoir level approximately another 15 feet.

In conjunction with the lowering of the reservoir through the main siphon pipe, the streambed in
the upper portion of Reach 2, into Reach 3 (shown and described in the McMillen Report) will
be excavated and stabilized to prevent head cutting in the upstream channel, and to establish the
flow of Sullivan Creek into a stable channel as the reservoir surface elevation drops. The drop in
the reservoir surface elevation will occur at such a rate that the suspension of sediment in the
reservoir from the excavation activities is held at acceptable levels. Once the original streambed
is found in the excavation of the new channel, the old streambed can be used as the stable
channel for flows within the construction period. As the reservoir surface is lowered to a point
that fish are concentrated enough to trap and relocate, this work shall start to relocate fish out of
the construction area.
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As the reservoir surface elevation is lowered and the sediment deposited on the reservoir bottom
dries and is suitable for moving into the fill areas, the final excavation and shaping of the
streambed and floodplain in Reach 2 may occur. Where excavation has the potential to extend
into the pre-dam (1909) soil surface, archaeological monitoring will take place. Once the level
of the reservoir surface reaches the bottom of the coffer dam, the coffer dam may be removed
and the stream channeled through that area. Placement of sediment in the fill areas and
restoration work would take place after the sediment material is dry enough to work with and
operate equipment on.

The Final Design Plan will include a contingency plan to address the event that more than one
construction season is needed to complete the stream channel restoration work. The contingency
plan should provide protection from flood flows for all the un-stabilized portions of the reservoir
and/or stream channel to minimize erosion and movement of sediment downstream.

1.1.3.2. Sediment Management During Construction

By lowering the reservoir water surface level in a controlled manner with the main siphon pipe,
the volume of sediment entering into suspension will be minimized, thereby preventing a large
downstream sediment release. As the water level is lowered, the PUD shall sequence reservoir
lowering and upstream streambed construction in the upper end of Reach 2 and Reach 3 to
minimize any diversions from the proposed stream alignment, head cutting in the alluvial
material in Reach 3 (which extends approximately 0.25 miles upstream from the delta) or
mobilization of sediment into the lowering reservoir.

The PUD shall install initial erosion control measures in the affected area, monitor them and
implement corrective measures in accordance with an approved Storm Water Pollution
Prevention Plan (“SWPP”). Measures will be taken to work in the dry when excavating the
proposed streambed and floodplain. BMPS will be followed according to the NPDES general
permit requirements to limit sediment resulting from construction activities in Sullivan Creek.
Where water is concentrated in channels on the soil surface whether from storm runoff or stream
flow (Sullivan Creek, or stream flow from side channels running into the reservoir area), the
channel will be armored effectively to limit erosion of the channel bottom.

The proposed stream channel and floodplain construction will require excavation and grading of
approximately 40,000 cubic yards of material, which will be deposited and graded into the fill
areas shown in the McMillen Report. The remaining 360,000-380,000 cubic yards of sediment
above the proposed floodplain will be stabilized in place. Excavation of sediment will occur in
the dry through the use of a bypass pipe to divert flow around the work site. Sediment material
will be deposited in fills of minimal depth, on historic terraces with low gradient slopes, away
from the proposed floodplain, to avoid mobilization and transport into the restored stream
channel during flows up to, and including a flood event having a 100-year recurrence interval.
The PUD shall stabilize fill areas where excavated sediment is stored on site in a geotechnically
stable configuration. The PUD shall compact fill material to a level balanced between a density
ideally suitable for growing plants and the most geotechnically stable, maximum density of the
fill material.
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Following grading and compaction of the newly created upland and floodplain habitat, the PUD
will implement final erosion control measures according to the SWPP. These measures may
include grass and forb seeding, mulch and/or erosion control fabric application, sediment traps
including coir logs and silt fence, and other means to limit erosion of the constructed site until
permanent vegetative cover is in place. Native trees, shrubs, forbs and grasses will also be
installed in the fall for increased stabilization. A second phase of revegetation is expected the
following spring to ensure site stabilization and long-term successful restoration.

1.1.3.3. Site Restoration

Stream and Floodplain Restoration

Site restoration will occur in dry conditions under a controlled low water elevation via the
reservoir siphon and the use of bypass pipes to channel flow around the immediate work area.
PUD shall use a reference reach design process to determine stream morphology and streambed
material values for design of Reaches 1, 2 and 3. The proposed streambed and floodplain will be
designed to withstand velocities of a flood event having a 100-year recurrence interval.

PUD shall utilize the existing stream channel alignment as the new stream channel wherever it
shows on the Mill Pond bathymetry map in Reach 2, and where it is determined that the existing
stream channel is in a stable condition considering current hydrology.

PUD shall design in-stream structures with the goal of protecting stream banks, to minimize
streambed degradation and the forming of terraces directly adjacent to the streambed, and to
provide roughness in the channel to lower water velocities.

PUD shall design Reach 3 with a hydrologically connected streambed and floodplain. In Reach
3, the floodplain is intended to be the existing wetland areas adjacent to the proposed streambed
where possible. In conjunction with the proposed streambed, PUD shall design restoration and
stabilization measures within Reach 3 of Sullivan Creek to prevent head-cutting in the creek that
could dewater the southern wetland areas. Monitoring and adaptive management are to be
implemented and measures such as grade controls (e.g. rock weirs) are to be considered to
maintain the existing wetland water surface elevation.

PUD shall design the bankfull channel to carry the effective discharge and highest frequency
flood levels (2-year flood events). In Reach 1, where the channel is the steepest, there will be no
floodplain because it is confined in bedrock. In Reaches 2 and 3, there will be a floodplain to
provide riparian habitat and wood species recruitment. Above the designed floodplain, the
channel will taper up approximately 1:3 to an upland area.

PUD shall install and anchor logs, branches and root wads (LWD) in the stream channel and
floodplain to provide flow resistance in varied flow conditions, habitat complexity, bank
protection, sediment filtering, and mimic natural floodplain dynamics. Engineered LWD jams
will be anchored in appropriate locations to provide roughness and flow dissipation. The LWD
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jams will serve as an alternative to extensive rock treatments and are expected to provide more
varied aquatic habitat than would be provided by rock structures.

PUD shall place rock weir structures and appropriately sized stream bed material in the stream
channel for hydraulic stability, increased roughness, increased habitat complexity, fish passage,
and to provide fish resting locations. The weirs will be used to dissipate energy and create pools.
They will be spaced approximately five to seven channel widths apart to avoid backwatering
effects and allow for the existence of intervening riffles or shallows between structures.

Prior to the placement of any instream structure, the PUD shall consult with and obtain the
approval of the USFS, Ecology and WDFW. Where needed, PUD shall treat the steepest and/or
narrowest portions of the new stream channel with several large boulder clusters to provide flow
energy dissipation and fish resting habitat and refugia. These will be designed in a manner
similar to a step-pool ladder to allow fish passage under the majority of stream flow conditions.
The structures are expected to provide ample resting opportunities and assist fish traveling
upstream.

Upland Restoration

PUD shall implement stabilization and erosion control measures in the upland areas. These
measures shall be detailed in an Erosion and Sediment Control Plan developed during the
design phase and include items similar to those described in the McMillen Report (Section 5.2.2
Upland and Depositional Area Sediment Management).

Revegetation

The generalized revegetation approach for the area that is exposed after the removal of both
dams is described below. The proposed revegetation plan will consist of creating diverse fish
and wildlife habitat, providing stream shading during the summer months, and controlling stream
bank erosion and moderating water velocities in Sullivan Creek. All vegetation and seeding
shall meet USFS standards and requirements.

The PUD shall revegetate with native plants suitable for the specific location — streambank,
floodplain and upland locations. Native plant material propagated from seeds, roots or cuttings
taken from plants in a similar elevation band within the Pend Oreille County shall be utilized.

The revegetation areas are divided into four planting zones depending on soil hydrology and
position within the riparian valley. Hydroseed will be applied to areas on the site that are not
extremely saturated with water or receive regular flows from flood events. The hydroseed will
be primarily designed for erosion control purposes; however, native herbaceous species approved
by the CNF will be used to add habitat value to the site. The four zones are listed and described
below and their proposed location within the restoration area is depicted in the Conceptual
Alternatives Report.
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e Riparian Zone: This zone is designed for areas adjacent to Sullivan Creek and includes
portions of the streambank above the edge of the stream channel up to the 5-year flood
elevation. Native riparian plants will be selected and a native herbaceous seed mix will
be used to meet both the CNF standards for native plants and weed control. Live stakes
and potted plants will be installed in this zone.

e Wet Zone: This zone is designed for wetland areas near the inlet of Sullivan Creek into
Mill Pond and will include the areas from the edge of the stream channel up to the 2-year
flood elevation. Plantings in this zone will consist of live stakes collected from native
trees and native shrubs from the surrounding area and native containerized plants that
meet the standards of the CNF. The wet zone will be designed to be inundated when the
stream reaches the 2-year flood elevation.

e Upland Zone: This zone is designed for areas above the 5-year flood elevation and will
include upland trees and shrubs. However, plants suited to riparian conditions (those that
can withstand variable hydrology) will be intermixed near the bottom of the upland zone
to reduce water velocities and add roughness during elevated flows. Upland areas that
are not adjacent to streams will use plants suited for drier conditions. This zone will also
be underseeded with a native herbaceous seed mix that meets the native plant standards
of the CNF.

e Sediment Depositional Zone: This zone is designed for areas above the 100-year flood
elevation where sediment removed from the channel has been placed in compacted
layers. The soils are expected to be sterile and have little structure, other than the
structure developed by the placement and compaction process. The planting plan
developed during the final design will address soil fertility as well as developing a plant
community that can progress through the successional stages. This zone will not be
exposed to channel flows and will likely be graded to reduce upslope soil erosion
entering the stream. Therefore, the plant community will be selected to resist localized
surficial erosion while providing the other characteristics expected from upland zones in
the area. Trees and shrubs will be suited to drier conditions and meet the CNF native
plant and weed control standards. This zone will also be underseeded with a native
herbaceous seed mix.

A program will be implemented to provide for the prevention, suppression, containment,
eradication and/or control of invasive, non-native plant species, as appropriate, within the area of
restoration and revegetation.

1.1.4. Compliance, Effectiveness, and Adaptive Management
1.1.4.1 Compliance and Short Term Effectiveness Monitoring

PUD, in consultation with SCL, the permitting agencies, Kalispel Tribe, and subject to the
approval of the USFS and Ecology, shall develop protocols for collecting compliance and
effectiveness monitoring information. PUD shall begin compliance monitoring in the same
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construction season as the completion of dam removal, sediment management and site
restoration activities covered by this Plan. At a minimum, compliance monitoring will include
documentation collected during implementation of the Plan, such as survey data, records of
purchased materials (LWD pieces, ballast, etc), and photographs of the site before and after dam
removal and implementation of site restoration measures. PUD shall develop a compliance
report, subject to review and approval by the USFS and Ecology, which will be filed with FERC
no later than one year after completion of the dam removal, sediment management and site
restoration activities.

PUD shall monitor the effectiveness of the work in the Affected Area starting one year after
completion of dam removal, sediment management and site restoration, and in the two following
years, such that there will be effectiveness monitoring activities for three consecutive years
following compliance monitoring. Based upon effectiveness monitoring results, additional
stabilization work and/or repair of existing restoration measures may be needed to maintain the
streambed and the constructed floodplain and uplands in their designed configuration. PUD shall
develop an effectiveness monitoring report, subject to review and approval by USFS and
Ecology, which will be filed with FERC within one year of the completion of effectiveness
monitoring activities.

For areas suitable for establishing vegetation, mitigation planting success and any remedial
measures shall achieve at least 80 percent survival of trees and shrubs and 50 percent canopy
cover of native species after 3 years from the date of planting. Grasses, forbs, shrubs, and trees
shall be planted to achieve the desired structure and function for site-specific habitat conditions.

1.1.4.2 Adaptive Management

The actual number, type, size, design and location of each structure to be placed within Sullivan
Creek are not known at this time. As the original stream channel is excavated, the underlying
composition of the streambed may or may not be sufficient to maintain its integrity without the
addition of structure. The Plan incorporates this structure in its design. PUD shall, in
consultation with the SCL, the permitting agencies, Kalispel Tribe, and subject to the approval of
the USFS and Ecology evaluate and modify the placement of instream structure based upon
surveys of the newly uncovered stream channel. Modifications shall be based upon stream
conditions which will indicate where and what type and size of structure is necessary and
determine the objective of the structure.

1.1.5. Reporting and Schedule

The reporting and implementation schedule for Mill Pond Dam removal, sediment management,
and site restoration is summarized in Table 1.
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Table 1. Reporting and implementation schedule for Mill Pond Dam removal, sediment management
and site restoration.

PM&E Measure Activity Schedule
Implementation Planning Years 1 — 2 (after issuance of License Surrender Order)
Implementation Years3-5

Upon completion of dam removal, sediment
management and site restoration activities; develop
Compliance Monitoring and Reporting report, subject to USFS and Ecology approval, and file
with FERC within 1 year of completion of removal,
management and restoration activities.

Starting one year after completion of dam removal,
sediment management and site restoration, and in the
Effectiveness Monitoring of Site Restoration two following years, such that there will be
effectiveness monitoring activities for three consecutive
years following compliance monitoring.

Develop report within one year following completion of

Effectiveness Monitoring Report effectiveness monitoring, subject to approval by USFS
and Ecology, and file with FERC.

Completion of all requirements of this Plan; FERC Upon Approval of Final Effectiveness Monitoring

confirmation that license has been surrendered Report

Long term monitoring and maintenance Per SCL’s Boundary License

In the event that the Sullivan Creek License is not surrendered within the above timeframe,
monitoring and maintenance obligations will be performed by SCL as a cooperating agency
pursuant to an Interlocal Agreement between PUD and SCL until such time as FERC confirms
surrender of the Sullivan Creek license.

1.1.6. Consultation and Dispute Resolution Processes

The following procedures govern the conduct of any consultation under this Plan and resolution
of any disputes regarding the interpretation or implementation of this Plan, other than
consultation under Section 106 of the National Historic Preservation Act or disputes relating
thereto.

1.1.6.1. Consultation

PUD will conduct consultation on the development and the implementation, including adaptive
management, of the Final Design Plan with SCL, the permitting agencies, the Kalispel Tribe,
Ecology, and USFS. These consulting parties will convene as needed to develop the Final Design
Plan for submittal to Ecology and the USFS for approval prior to filing with the Commission.

1.1.6.2. Federal Advisory Committee Act

Participation in this consultation process by state or federal agencies does not affect their
statutory responsibilities and authorities. Issues involving the exercise of agencies’ specific
authorities can be discussed, but decisions are not delegated to the consulting parties. The

Sullivan Creek Hydroelectric Project Pend Oreille PUD
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consulting parties do not provide consensus advice to any federal agency (consistent with the
Federal Advisory Committee Act).

1.1.6.3. Consensus

The consulting parties will try to reach agreement, including an agreement on the Final Design
Plan, by consensus. Consensus is achieved when all consulting parties cast a supportive or
neutral “vote” or have abstained from a decision.

1.1.6.4. Dispute Resolution

If consensus is not achieved, a consulting party may choose to elevate the issue for dispute
resolution as provided in Section 9 of the Sullivan Creek Settlement Agreement. The party
objecting to a given element of the Final Design Plan must provide a rationale, supporting
documentation, and a proposed resolution of the issue for review.

1.1.6.5. Impact of Dispute Resolution and Agency Approval Process on FERC
Filing Deadlines

If the dispute is not resolved prior to the date the Licensee is required to file the Final Design
Plan with the Commission, the Licensee shall make the filing and shall describe to the
Commission how the Licensee’s filing accommodates any comments and recommendations of
the consulting parties. If the Licensee’s filing does not adopt a recommendation, the filing will
include the Licensee’s reasons based on Project-specific information. If any necessary agency
approval has not been obtained, the Licensee also shall provide an explanation of why the
approval was not obtained. The Licensee shall provide the Commission with a copy of any
comments and recommendations provided during consultation. Consulting parties may submit
their own comments to the Commission.

Implementation of the Final Design Plan shall not proceed until the Licensee has received
approval on the Final Design Plan from Ecology and the USFS.

1.1.6.6. Consultation Process

Where this Plan requires consultation on the Final Design Plan and reports required by this Plan
to be filed with the Commission (collectively, “Work Products”), PUD shall strive to, at a
minimum, provide consulting parties with a draft of any proposed Work Product for at least

60 days to review and comment (which PUD may reasonably extend upon request of a voting
member if needed to facilitate consultation). At the conclusion of this review period, if needed,
PUD shall convene at least one meeting to discuss the draft Work Product and attempt to reach
consensus. If consensus is achieved, PUD shall file with the Commission the Work Product and
documentation of all consultations, any concerns and responses thereto, and any other written
comments provided to PUD.

Sullivan Creek Hydroelectric Project Pend Oreille PUD
FERC No. 2225 13



Seattle City Light

Mill Pond Removal and
Restoration: Alternatives
Analysis and Evaluation of
Recommended Alternative

Morton D. McMillen
Project Manager

March 2010



Seattle City Light Mill Pond Removal and Restoration

TABLE OF CONTENTS

SECHON L INTOTUCTION. ......oiiiee ettt ettt sttt e te et e saesaeeseesaeeneenaeaneas 1
OO o U] oo - SRS URROPTR 1
O T o1 SRR URROTTR 1
O T Tod (0| (o1 oo PSR 1
SECLION 2 PEITINENT DALA. ... ..ccueiiiitisiiitiiiesiei ettt bbbttt bt nnenne e 3
2.0 INEPOTUCTION ...t b bbbttt b bbb 3
2.1 DALA SOUICES ...veiieieiee ettt ettt ettt ettt ettt bt e s he e s st e et e e be e ebe e sbe e eb b e eb b e eh bt e mbeeebeesbeeeaeeenneenbeaeas 3
2.2 PEITINENE DALA. .. .eceeeiiieeeie ettt ettt esee s e teebe e s e s eeeneenteeneeneenaeeneeneeaneas 3
N T Yo% 14 T o OSSPSR 3
2.2.2 PhySICAl DESCIIPLION ..eeiveiiieiieiiitiee sttt ettt sttt ettt et e ee et e seesaeeeesaeeneenaenneas 4
PG T o Y0 = U] T o7 Yo (] oo | 4
SECLION 3 DESIGN CIITEITA .. .cveeviiiiitiiteete ettt bbbttt sttt e 7
K20 (011 0o 104 o o PSS RPRSSR 7
T8 A B Tt o[ [ O 1 (=) T OSSOSO PER RO URUPTUSRORRON 7
3.1.1 Sediment ManAQEIMENT.........coiiierieieieieeiieie sttt bbbt bbb ne e 7
3.1.2 ChanNEl DESIGN ...ttt bbbttt n e 7
3.1.3 In-Stream ConStruCtion WINGOW ..........ccueiririrerierieieieesee st sse s 8
3.1.4 Exposed Sediment TreatMENT .........c.coviieii it ste e sre s be e s resreesbesre s 8
3.1.5 WhiteWater RECIEALION. ... ...iiveiiitiiie ittt se ettt e tesneesaeste e e e saesreetenres 9
3.1.6 Engineering-During-CoNStrUCTION. .........c.ccciiiieiiii ettt ere s 9
3.1.7 Adaptive ManagEMENT ........cccvoiiiiiieie ettt ettt te e e et e sbeesa e besaeesbesbeeneesresraenbesreas 9
Section 4 Conceptual Alternatives DeVEIOPMENT ..........ccoiiiiiiiiiii e 10
O T 1011 oo [ od o o TSR 10
4.1 ARErNatives DESCIIPLION ......ciiiicii ettt s re et besae e e 10
4.1.1 Alternative 1 — Total Bypass, WOrK iN DIY .......ccccciiiiiiiiiiicicsece e 10
A 111 DESCHIPLION ..ttt bbbt n ettt nb et e 10
4.1.1.2  Hydraulic CoNAItIONS........cccveiiiiiiiciesiece ettt sttt s re et ne e e e 11
4.1.1.3  Sediment ManagemMeNnt ..........coiieieiieie ettt ne et sae e e e e 11
I I S = T To] oo [or= | I [ 1o (ot £ ST SS 11
4.1.2 Alternative 2 — Dam Bypass, Channel Sediment FIUsh ...........cccccooeviviiii e, 12
I R I 11~ 4 14 o) o TSR 12
4.1.2.2  Hydraulic CoNAItIONS.........ccveiiiiieieiicie et resne e 12
4.1.2.3  Sediment MaNagEMENT ........ciuiiiieiiisie sttt ettt 13
o S =] To] oo [or= I [ o ot £ 13
4.1.3 Alternative 3 — BIOW aN0 GO .....cooviiiieiiiiiiie ettt s 13
4131 DESCHIPLION ..ttt bbbttt b bbbt ettt bbb 13
4.1.3.2  Hydraulic CoNIitiONS..........c.coiiiiiiiiiiie ettt s be e resre e 14
4.1.3.3  Sediment ManagemeNnt .........cccooieiiiieiie ettt st be et sre et sbeere b srens 14
4.1.3.4  BiologiCal IMPACTS......cciiiiiiiiieieiees e 15
4.1.4 Alternative 4 — Incremental REMOVAL ............cccoveiiiiiiiiiiiiec e 15
4141 DESCIIPLION ..ottt et e et et be e et e s be et esbeetbesbesbeenbesbeeaeeresreens 15
4.1.4.2  Hydraulic CONAITIONS........cceiieiiieiiiiiie st 15
4143  Sediment ManagEMENT ........ciiiiieieieeirie sttt sttt be e 16
4.1.4.4  Biological IMPACES......ccciiiiiiiiiiece e et st s re e b ae s 16
4.1.5 Alternative 5 — Dam Bypass, Gradual Flow Release...........cccccovvviveiecic i, 16
4151 DESCHIPLION ..eviitiiiieieiti ettt etttk bbb bbbttt bbb 16
4.1.5.2  Hydraulic CoNItIONS.........cc.oiiiieiiiice ettt re et 17
4.1.5.3  Sediment Management .........ccovoiieiiiiiie ettt st b re et s re e renne s 17
4154  BiologiCal IMPACTS......cciiiiiiieiiieiee e 17

Report Page i March 2010



Seattle City Light Mill Pond Removal and Restoration

4.1.6 AIErNAtiVe 6 — INO ACLION ....c.eiiiiicieise ettt 18
g I T R I 11~ 4 14 o) o TP 18
4.1.6.2  Hydraulic CONGITIONS.........ccviiiiieieieee et 18
4.1.6.3  Sediment Management ..........ccociveieiiiie ettt renre e 18
4.1.6.4  Biological IMPACES......cc.ciiiiiiiiiieie sttt e e st neerenre e 18
4.2 AIernatives EVAIUALION..........ccoviiiiiee ettt st ae e 18
O R Y - [NV [ O 41 (< T USSR 18
Section 5 Recommended AREINALIVE. ..........cccveii i 20
o3 O 1011 oo [ o{ £ o o ST SR 20
5.1 CONSIIUCTION SEOUEBINCE.....c.eeiuieieeiteeieeeteeiie st et ettt et e teeseestesteesteste e e e sbesseeneesaeeseeseeaneeneesseans 20
5.2 Sediment ManageIMENT..........cociiiriiieieisii ittt sttt nn e 23
TN = 7= Tod (o {01 V] Vo IO OSSP TOPRTRP 23
5.2.2 AJUItIONAL STUGIES....cuveveeeeeiieieiieeie ettt re et sae e e neens 24
5.2.3 Upland and Sediment Disposal Area Sediment Management...........cccooeveveviverienesiveneenennns 24
5.2.4 Delta Treatment - Mechanical Screening and Stabilization............ccccoeevviviiiiiiiicienn, 26
5.3  Sediment Transport Within Channel...........ccccooiiiiii i 26
5.3.1 Dam Removal Sediment Release and Extent of Transport..........cccccovevveveiecvieceseceneenenn, 27
5.3.2 Phase 1: Initial RECOVErY (0 — 3 YEAIS) ..c.eciiiieiiirieieieeeiete et 27
5.3.3 Phase 2: LONG TEIM RECOVEIY ....eciiiiiciiiciice ettt ste ettt st et e te et besneennesre e 27
5.3.4 Downstream Channel Sediment Transport Capacity ..........cccceveveiveeiisieene s e e 28
5.3.5 QUANTITALIVE ASSESSIMENT ... .iiiiiieiiieiesteeiesteseete e st e ste et e te e stesreestesteeeesreaseeseesreeneenseans 28
5.3.6 Redistribution of Upstream Delta Gravels............ccocooeiiiiiiiiiiieeeee e 29
5.4 RESIOTAtION PIAN ....cueiiiiiiiiiiiiesiesie ettt b et sae e ens 30
5.4.1 Plan and Profil......c.oiiiiiiiie et 30
I B O (0 TSR 1= ox o] SR 31
D43 FRALUIES ...ttt ettt ettt et b e sb e sh e e s R et e R bt e bRt e R e e R e e b et eRr e nn e reenre e e 31
5.4.3.1  Large Woody DEDIIS .....ccooiiiiic ettt e 31
oI 0 T oo Tox [ = (0] (=T od 1 o] o U US 32
5.4.3.3  Fish Passage Boulder CIUSTEIS........c.oiiiiiiiiieie e 32
5.4.3.4  EroSion CONLIOL ......cuiiiiiiiiiie ettt sttt see e e e e 32
5.4.3.5  Stabilization Upstream of Mill Pond Delta ............cccccovvieiiiiiiciiie e, 32
5.4 4 REVEJEIALION. ......eiieiie ettt sttt et e b et et e et reene e renreens 32
oI Ot R - 01T T 7o U 33
oI T Ao [0 [ Lo gt IS (T [T S 34
Section 6 Recommended Alternative Environmental AnalysiS.........c.ccoovirinineininininise e, 35
(G20 1011 oo [0 o{ £ o] o PR T 35
6.0.1 Background and PUIPOSE ........coeiirieiieieie ettt sttt seesne e seeeneennenneens 35
6.0.2 MELNOUOIOGY .....veeieieeieie bbbttt 35
6.0.3 Data COIECLION / REVIBW .......ccuiiieieiieieieete sttt see e 35
6.0.4 GENEIAl SELLING....c..iiiiciiiiiieece ettt st e e be et sbe e e s besae e sbesbeenbesbeeaeebesaens 35
6.0.5 Study Area and General DefiNItiONS .........ccocvviiiiiiiieiee e 36
6.1  Geological and SOIl RESOUITES........ccueiiiieiiiiiiriisie st 37
6.1.1 Affected ENVIFONMENT.......cooiiiieiiieeee e 37
6.1.1.1  Geological and SOil CharaCteriStiCs..........ccoivieiiiiiiieiesiere s s 37
6.1.1.2  Site CharaCteriStICS .. .iiveiiiiiieieeiee sttt ste e sbesreeneesrenneens 39
6.1.1.2.1 T o] o OSSR 39
6.1.1.2.2 SUTIVAN CIEEK ...ttt et eneene s 40
6.1.1.3  GeologiCal / SO HAZAIGS .........cccoieiieiiieicceis e 40
6.1.1.3.1 ENVironmental Hazards ...........ccooveiiiieenieiiee e 41
6.1.1.4  River Bank / Shoreling Er0SION .........cooiieieieisici et 41
6.1.1.5  Accumulated Sediment / Sediment TranSPOrt..........cccoovrereiniinininene e 41

Report Page ii March 2010



Seattle City Light Mill Pond Removal and Restoration

6.1.1.6  EXisting Erosion Control MEASUIES..........ccceiverierieeieseseeie st ste s sre e sre e 42
0 0 T T 1] 19 To ] o o ST 43
6.1.2 ENVIronmMental EFFECTS.........oooiiiiieiciee e e 43
6.1.2.1  Effects of the Recommended Alternative on Geology and Soils ...........ccccccceveveiennenn, 43

6.1.2.2  Effects of the Recommended Alternative on Sediment Accumulation and Transport. 44
6.1.2.3  Effects of the Recommended Alternative on Sediment/Hazardous Waste Removal and

DISPOSAI ot b ettt bbb 44
6.1.2.4  Effects of Recommended Alternative on Soil Erosion..........cccccovvievvsieereie e, 44
6.1.2.5  Protection, Mitigation and ENNanCement ............ccoov e 44
6.1.2.6  CUMUIALIVE EFFECES ....o.eiiiie e s 45
6.1.2.7  Unavoidable AdVErSe IMPACTES.........ccoviiriiiiirieiieeeiee st 45
6.1.2.8  Consistency with Comprehensive Plans...........cccccveociiiiciiie v, 45
6.2 AQUALIC RESOUICES. ... ccueiviitieiteitectie st ete e ste e e teste e st e s beeseesbeste e besbeeeesbesasesbesteesbesbeessenbessens 46
6.2.1 Affected ENVIFONMENT.......cciiiiiiie ettt et sbe e s sbeebeenbeeebeesree e 46
B.2.1.1  WVALEr RESOUICES ... ..eieiveeeitreeiitee ettt e st e e tee e st e e ste e e stbeesateeetee e sateeesseeesseeesnbeeesnbeesnreeentees 46
6.2.1.1.1 General Aquatic Habital.............ccovoiiiiiicic e 46
6.2.1.1.2 Water Quantity and FIOW REGIME.........ccoviiiiiie e 48
6.2.1.1.3 (@011 1] O =T PSSO OTRRTRRRPPRR 48
6.2.1.1.4 SUITIVAN CIEEK ...ttt st enenne s 48
6.2.1.1.5 T o] o OSSPSR 49
6.2.1.1.6 NOIh FOrK SUTTIVAN CrEEK .......ecvieieiiree ettt 49
6.2.1.1.7 ANNUAL RUNOTT PALEINS.....cvieieeii e 49
6.2.1.1.8 Storage and Release of Project INFIOW ... 49
6.2.1.1.9 WaALET RIGNTS. ..o 49
6.2.1.1.10  WaLer QUAITTY ...c.veueeiieiieiieiist sttt 50
6.2.1.1.10.1  Washington State Water Quality Standards.............cccccvvvivirieniieniesieciese e, 50
6.2.1.1.10.2 L= 0] 0 1=] LT PSR 51
6.2.1.2  FiSNEIIES RESOUITES ...c.vieuveieeieesiesieeiestestee e steetee e steeseeste s e e seesteeeesaeaseeseesseeseenneaneeneenes 54
6.2.1.2.1 FISN SPECIES. ... 54
6.2.1.2.2 INVEItEDrate SPECIES .....veivie et 65
6.2.1.2.3 Rare, Threatened and Endangered Aquatic SPECIES.........ccvvvvviiveriveerieie e 66
6.2.1.2.4 e I T o[- PSS 67
6.2.1.2.5 Recreational Value of FISNErY...........cco oo 68
6.2.1.2.6 Management Objectives — Essential Fish Habitat...........c..cccocvivveviiiccniecc 68
6.2.1.2.7 Sport Fishery MaintenanCe..........ccuuiiiiiiiieieieeee st 69
6.2.1.2.8 TS IS (0 1od (] o PSS 69
6.2.1.2.9 WWEBLIANGS. ...ttt seeete e e saeeneas 69
6.2.2 ENVIronmMENtal EffECE........cciiiii e bbb b 70
B.2.2.1  WWALEI RESOUICES ... .eiitieieeiiiie ettt ettt sttt ettt et sab e b et e e st e e sbeesbneenneaneen 70
6.2.2.1.1 401 Water Quality CertifiCation..........cccocveiiiieiiiicicce e 70
6.2.2.1.2 Effects of the Recommended Alterative on Water Quality Parameters................... 70
6.2.2.1.3 Water Quality Monitoring PIans ..o 71
6.2.2.1.4 Effects of the Recommended Alternative on Water ReSOUICEeS .........ccccovververeerennnan 71
6.2.2.1.5 Changes in Minimum Flow to protect Water Quality..........cccccovveviiiieiiciciiiecnn, 73
6.2.2.1.6 Effects of the Recommended Alternative on Wetlands ............cccooevevviveivieeseenne, 73
6.2.2.2  FISNEIY RESOUICES.....ccuviitietieiteitieiteste et steste et e ste e st e et e stesbeesbesbesseesbesbeesresbeeseesbesreenre e 73
6.2.2.2.1 Effects of the Recommended Alternative on Fish ResSoUrces.........cc.ccocvvvverieiennnn 73
6.2.2.2  Effects on Management Goals and Essential Fish Habitat..............cc.cccocooevniiiiiniennnne, 74
6.2.2.3  CUMUIALIVE EFFECIS ...ooviiiieece et 74
6.2.2.4  Unavoidable Adverse EffECtS.......ccciiiiiiiiieeies e 74
6.2.2.5  Consistency with Comprehensive Plans...........ccoccoiiiiiiiieice e 74

Report Page iii March 2010



Seattle City Light Mill Pond Removal and Restoration

6.3 TErTESIrIAl RESOUICES. ... .cuiiiiiiiitiiteieeee ettt 75
6.3.1 ATFFeCted ENVIFONMENT ... ..ottt sttt neesae s e saeeneeneenee e 75
6.3.1.1  BOtaniCal RESOUITES .......eeiiieieierieeiie sttt ee ettt st e st e e e e saeeseeseeeneeneesee e 75
6.3.1.1.1 Dominant Cover Types and Plant SPECIES ........ccvcvviveieii i 76
6.3.1.1.2 Rare, Threatened, and Endangered Plant SPecies.........ccoocevevieiivevivesciece e 78
6.3.1.1.3 Commercial, Recreational or Cultural VValue of Plant Species...........cccccoevvvrnrnnenn. 83
6.3.1.1.4 Noxious Weeds and Invasive Plant SPECIES..........ccovvriririiinieieeee e 83
6.3.1.2  WIilAIITe RESOUICES ....o.vveeieieciie ettt sttt sa e sre e e e nne e 85
6.3.1.2.1 Wildlife HADITAL........cooeieeceeee e e 86
6.3.1.2.2 MAMIMEIS ...ttt see et et sne e e seeenes 86
6.3.1.2.3 BIIAS ...ttt nes 88
6.3.1.2.4 Amphibians and REPLIIES .........ccvciiiiiic e 90
6.3.1.2.5 Commercial, Recreational or Cultural Value of Wildlife Species..........ccccevenenne.n. 91
6.3.1.2.5.1  Culturally SignifiCant SPECIES..........ccuviiiiiiriiiieee e 93
6.3.1.2.5.2 CNF Management INdiCatOr SPECIES.........cererreririieieiisiesieste st 93
6.3.1.2.6 Rare, Threatened and Endangered Wildlife Species........cccccvvvveviie i 95
6.3.2 Environmental EFffECtS........cccoviiiiiiiecce e e 102
6.3.2.1  BOtaniCal RESOUICES .....ccveviiiieriiiteiieeriesiesiestesteeiestesae e sseeseestesseeseesseeneeseessaensesseanens 102
6.3.2.1.1 Dominant Cover / Plant SPECIES........c.cviiiiiieiiieeie ettt s 102
6.3.2.1.2 Rare Threatened and Endangered Plant SPeCIeS........cccccvvvvevieiiiieevececce e 103
6.3.2.1.3 Noxious Weeds and Invasive Plant SPECIeS..........ccccoveriiiiiniiniinineseseeeeees 104
6.3.2.14 CUMUIALIVE EFFECIS....ciiiecece et 104
6.3.2.1.5 Unavoidable AdVerse IMPaCLS ........cccoceiiiieieiiee ettt 104
6.3.2.1.6 Consistency with Comprehensive Plan ... 104
6.3.2.2  WIilAIITe RESOUICES ....ovveviiiiiiieie sttt ettt ste et e e nne e e 105
6.3.2.2.1 IMIBMIMAIS ...ttt ettt ettt renns 105
6.3.2.2.2 BHTAS ...ttt 106
6.3.2.2.3 AmMphibians and RePLilES ... 106
6.3.2.2.4 Rare Threatened and Endangered Wildlife SPecies........cccooevvvviveieivcce e, 107
6.3.2.2.5 CUMUIALIVE EFFECES....ceiieieece e 107
6.3.2.2.6 Unavoidable AdVErse IMPACES ........cccccveieiiiieicieece e 107
6.3.2.2.7 Consistency with Comprehensive Plan ..o 107
6.4  Threatened and Endangered SPECIES.........cueiiiiereieeieie ettt nneas 108
6.4.1 ATfected ENVIFONMENT.......ccoiiiiiiiiieei e 108
B.4.1.1  CANAGA LYNX .ottt 109
6.4.1.1.1 Background and ReqUITEMENTS ..........cccueiiiiiiee e 109
6.4.1.1.2 Habitat DescCription and USE ...........oiiiieiiiiiee e 109
6.4.1.1.3 OCCUITENCE 1N PrOJECT ATBA .....eeviiieiisiesieete ettt 109
6.4.1.1.4 Critical HabItat..........ooeieieeeee e 109
6.4.1.1.5 RECOVEIY PIANS.....cuiitiiiie ettt et sttt s re et saa e 109
6.4.1.2  WOoOdIand CaribOU..........c.couiiieiiiiiieiece e e e sresta e sreanees 110
6.4.1.21 Background and REQUITEMENTS ..........covviiiiiiiie e 110
6.4.1.2.2 Habitat Description and USE ........ccccciciiiiiicccecee et 110
6.4.1.2.3 OCCUITENCE IN PrOJECE ATBA ....vcvicvieie ittt sttt sttt 111
6.4.1.2.4 Critical HabDItat..........cccveveiiie e s 111
6.4.1.2.5 RECOVEIY PIANS.....ccuiiiiiiciee ettt st sttt s reere e 111
B.4.1.3  GrIZZIY BRAN.....cui ittt sttt sttt sttt re et re e nas 111
6.4.1.3.1 Background and REQUITEMENTS ..........cceiiriiiiiiiresicse s 111
6.4.1.3.2 Habitat DeSCription and USE ..........cooiieieiieiiiiesesiene s 112
6.4.1.3.3 OCCUITENCE IN PrOJECE ATBa .....ccvicviciecieee sttt et 112
6.4.1.34 Critical HaDITaL.........cccoveieiieieieee et nes 112

Report

Page iv March 2010



Seattle City Light Mill Pond Removal and Restoration

6.4.1.3.5 RECOVEIY PIANS......c.iiiiiciic ettt ene s 112
G 2 T I | SR 113
6.4.14.1 Background and ReqUITEIMENTS ..........cccueuiiiiieiesee e 113
6.4.1.4.5 RECOVEIY PIANS ...ttt st sreene s 115
6.4.2 EnVIronmental EFTECES. ..o e 115
6.4.2.1  Terrestrial SPECIES IMPACKS. ......eciiiieieieee st eneas 116
6.4.2.1.1 CANAAA LYNX 1ttt 116
6.4.2.1.2 WoOodIand CariBOU ..........coviiiiiie e 117
6.4.2.1.3 LT VA |V =TT SR 118
6.4.2.1.4 Terrestrial Species Consistency with Recovery and Comprehensive Plans........... 119
6.4.2.3  AQUALIC SPECIES IMPACTS.....ccuiiiiiiiiieieise e 119
6.4.2.3.1 BUIT TTOUL ...ttt ettt erennas 119
6.4.2.3.2 Aguatic Species Consistency with Recovery and Comprehensive Plans............... 121
6.5  Recreation and Land USE .........cccveiieiiiiiie ettt et ettt beenra et 122
6.5.1 Affected ENVIFONMENT.......cooiiiiie ettt sbe e b s s sabe s be e beenreenteas 122
6.5.1.1  EXisting Recreational USES..........cccviiiiiiiii ittt st 122
6.5.1.2  Existing Recreational Facilities...........cccoeveiiiiiii i 123
6.5.1.3  Fishing and Migratory Game SEaSONS............ccrurirerrerierieisisiesiesre s 125
6.5.1.4  Recreational Whitewater Boating RESOUICES .........ccccvveiieiiieieeieiese et 125
6.5.1.5  Land OWNErship and USE ........cccccviiiiiiiieie et sttt st 126
6.5.2 ENVIronmMental EFfECTS........ccciviiiiiee s 127
6.5.2.1  Effects of the Recommended Alternative on Recreation ReSOUrces.........c..ccecveveenee. 127
6.5.2.2  Measures to Provide for the Recreation Needs at the Site...........cc.ccocvrvrerercininnnn. 128
6.5.2.3  Effects 0n Land USe PatterNS........c.coceiiveiereieeiesesee e see e e sie e seessee e e neeseas 128
6.5.2.5  Unavoidable AdVErSe IMPACES.........cccoveieiriiiiinie it 129
6.5.2.6  Consistency with Comprehensive Plan ... 129
6.6 ACSINELIC RESOUITES .. .ovvivieiieiiiiieiesie sttt sttt ane e 129
6.6.1 ATFfeCted ENVIFONMENT......cii ittt ettt sre s et aesteaneeneas 129
6.6.1.2  Visual and Aesthetic Quality and Character of the Project Area .........ccccocvevvvvvvennnnn. 129
6.6.1.3  PUDIC VIBWING POINTS .....ocuiiiiiiieeiie ettt nneas 130
6.6.2 ENVIronmental EFFECTS. ..o s 130
6.6.2.1  Effects of the Recommended Alternative on Aesthetic RESOUICES ...........ccocvverveeene. 130
6.6.2.2  CUMUIALIVE EFFECIS ....ceiieieeie ettt 131
6.6.2.3  Unavoidable AAVEIrSe IMPACES.........cciiiiiiieiiiecie e enes 131
6.6.2.4  Consistency with Comprehensive Plans...........ccoooviiiinineneeese s 131
6.7 SOCIOBCOMOMICS ..veeueieietiesieeteesieseeateeteste e ee s et eseeseesteeseesteeseeneesteaneeneeaseeeesaeaneeseesseeneeseeanens 131
6.7.1 ATFFECted ENVIFONMENT......coiiieiie ittt sttt seeseeeneeseeeneas 131
6.7.1.1  Existing Social and ECONOMIC CONAItIONS .........ccevieiiiriiiiiiie e 131
6.7.1.2  Population and DemographiCs.........c.ccceiiiiieiiiieeie et st eae s 132
6.7.2 Environmental EFffECtS........cocoi i e 132
6.7.2.1  Effects of the Recommended Alternative on Economic and Social Resources.......... 132
6.7.2.2  CUMUIALIVE EFFECES ...oiiiiiiii et 133
6.7.2.3  Unavoidable AdVErse IMPACES........cccoviiiiiieiiiiee ettt 133
6.7.2.4  Consistency with Comprehensive PIans...........ccccciieiiiiiicie e 133
6.7.2.5  ENVIrONMENTAl JUSTICE. ....uviiiiiiieiie ettt st et es 133
Section 7 Conclusions and ReCOMMENTALIONS .........ccviererierieieieieeee e 134
4O T O3 Tod [0 o] SRS 134
7.1 RECOMMENUALIONS ... ccuiiiieiieitieiie sttt ettt et e e e e teese e testaeeesteeseeseestaenaeseenneas 134
SECHION 8 RETEIEINCES. ... evieieitieie ettt te e e s e e se e e ste e e e steeseestesteeneenrenneas 135

Report Page v March 2010



Seattle City Light

Mill Pond Removal and Restoration

LIST OF TABLES

Table 2-1. Sullivan Creek Hydrologic Data near Mill PONd Dam..........ccocooviiriiinciieinen e 5

Table 2-2. Flood Magnitude for Sullivan Creek, Gage #12398000 (near Metaline Falls) ............c.cccveee.ee. 6

Table 2-3. Estimated Streamflow at Mill PONA DaM..........ccociiiiiiiiiiiieee e 6

Table 4-1. Approximate Hole DiSCharge RALE..........ccccueuiiiiiiiiie et 14

Table 4-2. Mill Pond Removal Alternatives Evaluation MatriX...........cccooeriiininennininsisene s 19

Table 5-1. Approximate Timeframe for Phase 1 Construction SEqUENCING ........cccevveveiiereiecie e 20

Table 5-2. Parameters used in Preliminary Bankfull Channel Design Geometry...........ccocvvveiievvieenennns 29

Table 5-3. Plant Z0ONe DESCHIPLIONS. .......iiiiieieiitieie ettt sttt st te e e tesseeseesaeaneeseeeneeneeneeas 33

Table 6-1. S0ils TypPes iN the STUAY ATEA ......coiiiiiieieieiee et 38

Table 6-2. Periodicity, Life History, and Spawning and Rearing Habitat of Fish Species...........c..cc......... 56

Table 6-3. RTE AQUALIC LISt ........ooiiieiiieie ettt sttt st e e e sne e seeeneeneenne s 67

Table 6-4. NWI Wetland ClassifiCation...........c.cueiiiiiiiiiireicse s nne s 77

Table 6-5. RTE PIANE LISt.....cciiiiiiiieiicisie ettt te et sae et na et e ste e e e seeeneenaenae s 80

Table 6-6. Pend Oreille County NOXIOUS WEEAS ........cuciuiiieiiiiiiiie ettt ettt sre st saesae s 84

Table 6-7. Pend Oreille County Small Game HarVESL...........ccooviiiiiiieiiise s 92

QLI Lo RO T O VL Y 1 ST 93

Table 6-9. RTE WIlAITE LISt .....c.ciiieieieicisese ettt enes 97

Table 6-10. Federally Listed Species and Critical Habitat within Pend Oreille County............ccccccveue.n. 108

Table 6-11. Selkirk Caribou Seasonal HabitatS ...........c.cccviieiiiiieie i 110

FIGURES

Figure 2-1. Stage/Discharge Rating Curve for Lower Sullivan Creek..........ccccooviiiiiiiiiiiiiicce 6
DRAWINGS

Drawing 1 Vicinity Map

Drawing 2 Stream and Lake Map

Drawing 3 Alternative 1 — Total Bypass, Work in Dry

Drawing 4 Alternative 2 — Dam Bypass, Channel Sediment Flush

Drawing 5 Alternative 3 — Blow and Go

Drawing 6 Alternative 4 — Incremental Removal

Drawing 7 Alternative 5 — Dam Bypass, Gradual Flow Release

Drawing 8 Baseline Study Area Map

Drawing 9 USGS Topographic Quadrangle Map

Drawing 10  Surficial Geology Map

Drawing 11 USDA NRCS Soils Map

Drawing 12 Water Quality Map

Drawing 13 NWI Wetlands and Streams Map

Drawing 14  Rare, Threatened and Endangered Species Map

Drawing 15 Land Cover and Use Map

Drawing 16 Developed Recreation Sites Map

Drawing 17 Land Ownership Map

Drawing R-1  Site Plan & Index of Drawings

Drawing R-2  Plan Sheet Schedule

Drawing R-3  Potential Fill Areas for Excavated Channel Floodplain

Drawing R-4  Siphon System Plan & Elevation

Drawing R-5  Decanting Tower Plan & Elevation

Drawing R-6  Demolition Plan & Elevation

Report Page vi March 2010



Seattle City Light

Mill Pond Removal and Restoration

Drawing R-7

Drawing R-8

Drawing R-9

Drawing R-10
Drawing R-11
Drawing R-12
Drawing R-13
Drawing R-14
Drawing R-15
Drawing R-16
Drawing R-17
Drawing R-18
Drawing R-19
Drawing R-20
Drawing R-21

Appendix A
Appendix B
Appendix C
Appendix D

Reach 1 Downstream - Plan & Profile Sta 1+00 — 16+00

Reach 2 Directly Upstream - Plan & Profile Sta 16+00 — 32+00

Reach 3 Delta - Plan & Profile Sta 32+00 — 44+50.5

Typical Cross Sections of New Channel 1

Typical Cross Sections of New Channel 2

Typical Cross Sections of New Channel 3

New Channel Details 1

New Channel Details 2

Stabilization & Erosion Control Concept Plan

Typical Cross Section for Construction & Permanent Stabilization — Reach 2
Typical Cross Section for Construction & Permanent Stabilization — Reach 3
Erosion & Sediment Control Details 1

Erosion & Sediment Control Details 2

Revegetation Plan

Delta Plan View

APPENDICES

Hydraulic Calculations
Photographs

Geotechnical Investigations
SWPPP Elements

Report

Page vii March 2010



Seattle City Light Mill Pond Removal and Restoration

SECTION 1
INTRODUCTION

1.0 Pur pose

McMuillen, LLC (McMillen) prepared this Alternatives Analysis and Evaluation of Recommended
Alternative report to develop and evaluate alternatives for the removal and restoration of Mill Pond Dam
on Sullivan Creek. Conceptual dam decommissioning techniques are discussed and evaluated, a
Recommended Alternative is selected, and an environmental analysis is performed on the Recommended
Alternative.

11 Scope

McMillen’s scope of work for the conceptual alternatives design phase of the Mill Pond Removal and
Restoration project includes the following elements:

Task 1

Review the available information developed by EES Consulting, Inc. in January 2009, information
provided at the U. S. Institute's Sullivan Creek Project Website, information provided by Seattle City
Light (SCL) and information provided by the Colville National Forest (CNF). Determine other
information needs and request from SCL prior to the site visit.

Task 2

Perform a site visit to investigate site access and materials availability (large woody debris [LWD] and
rock). Document the site visit with notes describing observations, photos, constraints, and the proposed
alternatives that were developed on site.

Task 3

Prepare a report supported by drawings for five construction alternatives and one no action alternative.
Develop a concept description, including how it has been successfully applied at other locations and
conceptual level drawings. A Recommended Alternative will be chosen for dam removal. McMillen will
attend an agency meeting regarding the removal of Mill Pond Dam. McMillen will incorporate comments
from SCL and the agencies and submit the revised report to SCL.

Task 4
Prepare an environmental analysis of the Recommended Alternative that will describe the affected
environment and determine environmental effects within the Study Area.

This Alternatives Analysis and Evaluation of Recommended Alternative report describes the alternatives
development, details of the selection process and work effort, and conceptual designs for each alternative.
The Recommended Alternative will be described in greater detail than the other alternatives to aid in the
engineering design phase.

12 Background

Mill Pond Dam is located in Pend Oreille County, Washington and is owned by the Pend Oreille County
Public Utility District No. 1 (PUD). The Sullivan Creek Hydroelectric Project (originally the Sullivan
Creek Project), Federal Energy Regulatory Commission (FERC) No. 2225, was constructed in 1909 by
the Inland Portland Cement Company. The Sullivan Creek Hydroelectric Project was comprised of
Sullivan Lake and Dam, Mill Pond and Dam, a flume and canal between Mill Pond and the powerhouse,
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and the Sullivan Creek Powerhouse. Power generation at the powerhouse was discontinued in 1958 after
severe maintenance issues occurred on the wooden flume. Pend Oreille PUD began maintaining the
project on November 25, 1958 under a FERC non-power license and purchased the project in 1959. The
project is located on National Forest System land and this use was authorized under the FERC non-power
license. The 50-year FERC non-power license for Pend Oreille PUD expired on October 1, 2008.

The existing Mill Pond Dam does not perform hydroelectric functions or store water within the Sullivan
Creek system. Pend Oreille County PUD, acting through SCL as a cooperating agency under an
Interlocal Agreement, is proposing to remove Mill Pond Dam and restore the natural stream channel of
Sullivan Creek.
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SECTION 2
PERTINENT DATA

2.0 I ntroduction

Section 2 presents the data sources where information was obtained and pertinent data related to the
project used to support the conceptual alternatives design development.

2.1 Data Sour ces

The data presented within this section was collected from Pend Oreille County PUD, EES Consulting,
Inc., SCL, the U.S. Institute’s Sullivan Creek Project website, and the CNF. A complete list of references
used is located in References section. The majority of the data used in the preparation of these conceptual
alternative designs was obtained from the following sources:

As-built Drawings for Mill Pond Dam.

Sullivan Creek stream flow data.

FERC Project No. 2225 licensing documents.

FERC Project No. 2144 relicensing documents.

SCL, Sullivan Creek Hydroelectric Project Existing Information Analysis, Revised 2008.

Tetra Tech (2009i), Mill Pond Bathymetry and Sediment Evaluation, June 30, 2009.

HDR, Sullivan Creek Hydroelectric Project Hydrology Information Phase | and Il Study, 1992.

Washington Department of Fish and Wildlife (WDFW), Draft Fishway Guidelines for

Washington State April 25, 2000.

e National Marine Fisheries Service, Anadromous Salmonid Passage Facility Design, February
2008.

e Site visit conducted on November 11, 2009 to Mill Pond Dam.

2.2 Pertinent Data
Specific pertinent data which was reviewed and summarized include, but was not limited to the following:

Geographic location

Aerial photographs

Dam physical characteristics

Hydrologic and hydraulic conditions
Sedimentation and bathymetry information

2.2.1 Location

Mill Pond Dam is located in Pend Oreille County, Washington approximately three miles east of Metaline
Falls, Washington. The dam is located on Sullivan Creek in the CNF. The pond itself is located in a
valley and a dam and dike are situated on the western edge of the pond. Access to the dam is provided on
CNF land via Sullivan Lake Road off of State Highway 31. This pond is situated approximately one mile
downstream of Sullivan Lake and Dam and approximately three miles upstream of Boundary Reservoir.
The specific location of Mill Pond is depicted on Drawing 1, Vicinity Map.
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2.2.2 Physical Description

Mill Pond Dam was originally constructed by Inland Portland Cement Company in 1909 out of a log-crib
which was filled and surrounded by earth and rocks. The log-crib dam was originally built to divert water
through a three-mile wooden flume which exited the pond at the southwestern corner. This wooden
flume transported water to a powerhouse on Sullivan Creek (upstream of the Highway 31 Bridge) which
created electricity for the town of Metaline Falls. A new concrete dam was constructed in 1922
approximately 100 ft below the log-crib dam. The dimensions of the new dam were approximately 130 ft
long by about 55 ft high. The log-crib dam was not removed and the top of dam is approximately 5 ft
below the surface water elevation of the pond (at the November site visit). The powerhouse was
shutdown in 1956 due to maintenance problems with the wooden flume. Mill Pond has not been used for
hydroelectric power generation since then.

The water level of Mill Pond remains relatively constant at 2,506 ft above mean sea level (fmsl). There
are no existing gates on the dam and all of the water that enters the pond flows over the spillway. A log
boom is present upstream of the dam to prevent LWD from flowing over the spillway. The dam has been
retrofitted several times to date and the dam is now 134 ft long by 55 ft high with an 84 ft long ogee
spillway. An earthen dike is present along the left abutment of Mill Pond that is 850 ft long which leads
over to the abandoned wooden flume inlet. The wooden flume has deteriorated and the majority of it is
missing from the original alignment.

Lower Sullivan Creek (downstream of the confluence with Outlet Creek) follows a plane-bed
geomorphology defined as moderate to high slopes in relatively straight channels. Several places along
the streambanks have eroded due to lack of sediment directly downstream from Mill Pond Dam, the
creation of roads, and an incising channel. The substrate in Lower Sullivan Creek is comprised mainly of
larger cobbles and boulders and lacks the smaller gravels and sediment suitable for fish spawning. The
gravel and sediment that travels in Upper Sullivan Creek and Outlet Creek is captured in Mill Pond and
does not transport downstream of the dam.

2.2.3 Hydraulic/Hydrology

The location of stream and lake features within the vicinity of Mill Pond is depicted on Drawing 2,
Stream and Lake Map. Mill Pond is located approximately one mile downstream of Sullivan Lake Dam
and approximately 0.5 miles downstream from the confluence of Upper Sullivan Creek and Outlet Creek.
There are no other major impoundments upstream of Mill Pond other than Sullivan Lake Dam. Pend
Oreille PUD stores water in Sullivan Lake during the spring and releases water during the summer and
fall to give Lower Sullivan Creek and Outlet Creek augmented stream flows. The Lower Sullivan Creek
hydrograph is partially controlled by Sullivan Lake Dam and Mill Pond Dam, while the remainder is
natural discharge from Upper Sullivan Creek and associated tributaries.

Table 2-1 provides a summary of the mean monthly discharge through Mill Pond Dam based on three
previous hydrologic studies and the sum of Outlet Creek and Upper Sullivan Creek. Peak flow occurs in
May and June and then tapers to annual low flow in August and September. It is assumed that these
flows can be partially controlled due to the operation of upstream Sullivan Lake Dam.
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Table 2-1. Sullivan Creek Hydrologic Data nhear Mill Pond Dam

Annual
Data Source Jan | Feb | Mar | Apr | May | June |[July | Aug | Sept | Oct | Nov | Dec Average
iggg)HDRSt”dy(lg?’l' 55.4 | 53.6 | 70.2 | 242.9 | 781.1 | 630.4 | 188.3 | 85.8 | 63.8 | 665 | 73.9 |68.8 |198.4
132‘1‘)&“0'3’ (1926- 71 |67 |76 |227 |e40 |565 |170 |74 |68 |76 |72 |87 |1828

1983 FERC Application
(1928-1968) 56 |56 |66 221 | 764 |534 |148 |68 |48 |65 57 71 179.5

Outlet Creek 48.3 1301|246 |249 |33 130.6 | 46.3 | 23.2 | 28 212.3 | 203.5 | 76 73.4

Upper Sullivan Creek 37.8 316 | 46.7 | 334.9 | 366.2 | 403.2 | 97.7 |49.2[36.6 | 38.1 |424 [395 |127.0

Sum of Outlet and 86.1 | 61.7 | 71.3 | 350.8 | 399.2 | 533.8 | 144 | 72.4 | 64.6 | 250.4 | 2459 | 1155 | 200.4
Upper Sullivan Creek

Total Average 67.1 | 59.6 | 70.9 | 262.7 | 646.1 | 565.8 | 162.6 | 75.1 | 61.1 | 114.5 | 112.2 | 85.6 | 190.3

United States Geological Survey (USGS) Stream Gage #12398000 is located on Lower Sullivan Creek
just east of Highway 31. The gage data was used to develop a stage/discharge curve based on peak flows
in Sullivan Creek (Figure 2-1). This stage/discharge data represents a typical stream section on Lower
Sullivan Creek and will be used as a reference for channel design when developing flow volumes through
the Mill Pond site.

Peak flows from the Sullivan Creek gage (#12398000) were used to determine the flood frequency
through PKFQWin (USGS software). The peak discharges were estimated according to Bulletin 17B
requirements and presented in Table 2-2. Using a flood recurrence interval of 1.5 years, the bankfull
discharge on Lower Sullivan Creek is estimated to be 1,043 cubic feet per second (cfs). At the gage
location, the drainage area is 142.5 square miles. The drainage area at Mill Pond Dam is approximately
127 square miles. Based on the ratio of drainage areas, the bankfull discharge at Mill Pond Dam is
estimated at 986 cfs; the 100-year event is estimated at 4,323 cfs (Table 2-3).
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Figure 2-1. Stage/Discharge Rating Curve for Lower Sullivan Creek

Table 2-2. Flood Magnitudefor Sullivan Creek, Gage #12398000 (near Metaline Falls)

Flood Flow (cfs) | 95% Confidence Limits
Event Minimum Maximum
1.5-Year 1,043 855 1,237
2-Year 1,309 1,098 1,559
5-Year 2,048 1,708 2,583
10-Year 2,594 2,116 3,437
25-Year 3,342 2,640 4,707
50-Year 3,940 3,040 5,791
100-Year 4,571 3,448 6,991

Table 2-3. Estimated Streamflow at Mill Pond Dam

Flood Event Flow (cfs)
2-Year 986
10-Year 2,453
100-Year 4,323

Report

Page 6

March 2010



Seattle City Light Mill Pond Removal and Restoration

SECTION 3
DESIGN CRITERIA

3.0 I ntroduction

Section 3 presents the basic design criteria for the dam removal project at Mill Pond. These criteria
served as the foundation for preparing dam removal alternatives, conceptual design drawings,
development of construction sequencing for each alternative, and the selection of the Recommended
Alternative.

31 Design Criteria

General design criteria were used to prepare the conceptual designs of each alternative. The following
paragraphs present a brief discussion of specific elements of the dam removal and stream restoration
process to be considered for the project.

3.1.1 Sediment Management

The dam removal design requires the development of a sediment management plan to consider
engineering and environmental issues during and post-construction. In general, sediment management

alternatives can be grouped into three categories (or a combination thereof) to include:

e River Erosion: This management option allows the creek to erode sediments through natural
processes through the reservoir bed material.

o Mechanical Removal: This management option involves large equipment for dredging or
excavation and disposal at an appropriate location.

e Engineered Stabilization: This management option describes an engineered river channel through
the reservoir sediments with erosion protection to stabilize sediments outside of the channel in the
long term.

3.1.2 Channel Design
The following terminology applies to the channel design:

o Bankfull Channel: Geomorphic concept describing the primary channel cross-sectional area
below the floodplain elevation; conveys the effective discharge (primary sediment load).

o Floodplain: Relatively flat, depositional surface adjacent to the channel; overflowed during
moderate peak flow events (2-year flood); planted with riparian vegetation. For purposes of this
study, the design floodplain includes the 100-year flood event.

e Upland: Area above the floodplain elevation, vegetated to control hillslope erosion. For
purposes of this study, the upland area will include anything above the 100-year flood event.

The new stream channel formation will include techniques involving either natural river erosion,
engineered stabilization, or a combination of both. Engineered stabilization involves excavation of a
channel and placement of stabilization features in the floodplain and upland areas to promote plant
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survival. The channel design will be based on data that includes, but is not limited to: historical aerial
photographs, unregulated river reaches in the vicinity with similar features, stage/discharge data for
bankfull stage determination, and fluvial geomorphologic characteristics.

Channel design will be developed in the engineering design phase with conceptual aspects only included
at this design level. Design criteria for the final channel restoration will include a process-based design
based upon the following information:

Downstream channel geometry and bankfull determination,

Upstream channel geometry and bankfull determination,

Historical aerial photographs,

Reference reach surveys,

Topographic survey information ,

Sediment budget and grain-size determination for bedload material,

Bioengineering structures for grade stability where necessary (rock vane weirs, large woody
debris, boulder clusters), and

e Aguatic habitat.

3.1.3 In-Stream Construction Window

The regulatory agencies have developed approved in-water work windows for fish protection in
freshwater lakes and streams in Washington. These in-water construction work windows specify the
starting and ending dates that construction is allowed to occur below the ordinary high water mark of a
lake or stream. The approved in-water construction work window for the removal of Mill Pond Dam
during any given year is listed below:

e Mill Pond - July 1 through August 15
e Sullivan Creek - July 1 through August 31

These dates specify the time when impacts to fish and aquatic life is minimized from construction
activities. Variances can be made to these dates to begin in-water work earlier or extend beyond,;
however, the permitting agencies must agree to these variances prior to construction outside of the work
window.

314 Exposed Sediment Treatment

Erosion and sediment control design criteria will follow national and state guidelines for large parcel
construction sites. The following standards will serve as the general design criteria for the sediment
stabilization at the Mill Pond Dam and reservoir site:

e Stormwater Management Manual for Eastern Washington, Washington State Department of
Ecology (Ecology), Publication No. 04-10-076, September 2004;

e Federal Clean Water Act (FCWA, 1972, and later modifications 1977, 1981, 1987);

¢ National Pollutant Discharge Elimination System (NPDES) permit program, delegated from the
U.S. Environmental Protection Agency (EPA) to the State of Washington by Chapter 90.48 of the
Revised Code of Washington (RCS);

e Water quality criteria for surface and ground waters (Washington Administrative Code (WAC)
Chapters 173-201A and 200);

e Sediment Management Standards (WAC, Chapter 173-204); and

e Construction activity permit procedures (WAC, Chapter 173-226).
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3.1.5 Whitewater Recreation

Design considerations to create safe whitewater recreation passage through the restored portion of
Sullivan Creek will be addressed during the engineering design phase of the Mill Pond dam removal
project. American Whitewater offered to assist in the design phase by providing review for safe
whitewater passage on Sullivan Creek.

3.1.6 Engineering-During-Construction

Due to the large amounts of exposed sediment that will occur during the lowering of the Mill Pond water
surface, engineering and construction management during construction activities will be included in the
engineering design phase. The provision of engineering during construction will provide the resources
and expertise needed to review, analyze, evaluate, and provide technical assistance for design related
issues that arise during the construction performance period. This includes, but is not limited to,
answering contractor questions, review of construction submittals for conformance to design
requirements, participating in resolving design issues, and providing guidance on document discrepancies.

3.1.7 Adaptive Management

Adaptive management is necessary in natural channel restoration design to allow physical and ecological
reaction time to environmental modifications. This process involves adjusting management direction as
new information becomes available. The second phase of the dam removal project will heavily involve
monitoring and adaptive management principles. Through adaptive management, specific problems can
be focused on and corrected. Adaptive management will be used to determine the extents of upstream
grade control and mechanical stabilization to avoid overuse of artificial stability measures.

The following design criteria for monitoring, evaluating, and applying adaptive management principles
will be followed for the channel and bank stability portion of the project:

e Stream Habitat Restoration Guidelines. WDFW, United States Fish and Wildlife Service
(USFWS) and Ecology. September 2004.

o Stream Corridor Restoration: Principles, Processes, and Practices. Federal Interagency Stream
Restoration Working Group, August 2001.

e The WES Stream Investigation and Streambank Stabilization Handbook. U.S. Army Engineer
Waterways Experiment Station (WES), October 1997.
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SECTION 4
CONCEPTUAL ALTERNATIVES DEVELOPMENT

4.0 I ntroduction

Section 4 outlines the conceptual alternatives development design efforts and development process for the
proposed engineering and construction activities associated with the Mill Pond Dam removal and
restoration. One of the alternatives in this section will be recommended for further analysis and will be
described in detail in Section 5.

4.1 Alternatives Description

Five potential alternatives for removing the log-crib and concrete dam at Mill Pond and one no action
alternative were developed by McMillen. The five different approaches outlined in the following
paragraphs consider immediate construction impacts as well as post-construction issues. Construction
impacts include cofferdam and dewatering requirements, anticipated sediment removal methods, water
quality impacts, fish salvage during construction, disposal areas, and general construction requirements.
Post-construction issues include impacts on downstream habitat and aquatic resources from sediment
transport, impact on the surrounding riparian areas during dam removal, and stream restoration efforts.
Impacts may occur both upstream and downstream from the dam. Four of the five dam removal
techniques have been utilized or are under consideration in the Pacific Northwest by government agencies
and various private utilities. A description of each alternative is presented in the following paragraphs
and depicted in Drawings 3 through 7.

411 Alternative 1-Total Bypass, Work in Dry
4.1.1.1 Description

Alternative 1 consists of diverting all flow in Sullivan Creek into a bypass pipe before it enters Mill Pond
and is depicted in Drawing 3, Alternative -1 Total Bypass, Work in Dry. An inlet structure on Sullivan
Creek will be installed at the upstream end of Mill Pond. The pipe will lie along the northern edge of the
pond to the existing dike west of the dam. A notch in the dike will be excavated and the pipe will be laid
through the dike and then drop into Sullivan Creek downstream of the dam. An energy dissipation
structure will be installed on the end of the pipe to prevent excessive scouring or impacts to the stream. If
required, the pipe will be buried into the pond floor to obtain gravity flow to deliver the Sullivan Creek
discharge. The two additional tributaries that enter into Mill Pond, Elk Creek and an unnamed tributary,
will also be piped to divert flows out of the pond area.

Once the flows have been diverted, the Mill Pond water level will be dropped using a siphon pipe over the
dam or dike. Once the dam area has been dewatered and stabilized, the concrete dam will be removed
using a concrete diamond wire saw. The pedestrian bridge will be removed prior to the start of the
concrete dam removal activities. The concrete saw will cut large blocks of concrete out of the dam and
these blocks will be removed using a crane. Once the concrete dam is removed, the log-crib dam will be
removed using an excavator. The newly exposed upland bare areas will have been drained prior to
excavation and stream restoration work. Sediment excavated out of the stream channel area will be
graded, reseeded, and stabilized in the western portion of the pond adjacent to the dike.

Elk Creek Dam removal in southwest Oregon was designed by McMillen using the same flow bypass
technique. This dam removal project was unigue in that the river was flowing through the original dam
diversion tunnel. The creek was diverted through the diversion tunnel and a 48-in diameter temporary
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diversion pipe. It reentered the stream downstream of the project limits. This allowed demolition and
restoration activities to be accomplished in the dry. Once restoration activities were complete, the river
was restored to its original channel. The project construction occurred in 2008-2009 resulting in a well
formed stream channel and riparian area.

4.1.1.2 Hydraulic Conditions

During dam demolition, Sullivan Creek will be continuously bypassed around Mill Pond. The reservoir
level will be dropped using a siphon and or dewatering pumps to provide a completely dewatered work
area throughout the Mill Pond site. This alternative will release Mill Pond through a siphon at a rate of
roughly 150 to 200 cfs (Appendix A), which will empty the reservoir in approximately one week. The
extra 200 cfs above typical seasonal flow that enters Lower Sullivan Creek will have no downstream
impact since this reach of stream typically flows between 500 to 600 cfs as the mean average in the
months of May and June. The upstream creek flows will be continuously bypassed through a pipeline
placed along the northern edge of Mill Pond. The only portion of Lower Sullivan Creek that will be dry
during construction activities will be from the point of diversion upstream to the outlet of the bypass pipe
downstream of the dam. Due to the high velocity of water in the bypass and siphon pipes, downstream
fish passage will not be obtainable. Therefore, fish screens or exclusion nets will be placed upstream of
all diversion inlets.

4.1.1.3 Sediment Management

By lowering the reservoir over one week versus a large surge, the majority of sediment will not
experience the critical shear velocity required to enter into suspension. The majority of the sediment will
remain in place during removal of both the timber crib and concrete dams. The newly exposed sediment
should dry sufficiently to be removed or graded with excavators during the in-water construction
window. The reconstructed stream channel will be dredged with a suction dredge or a drag line, or using
an excavator if conditions are dry enough.

Construction of the new river channel following dam demolition will further allow the overbank sediment
time to dry before it is graded, compacted and stabilized. The river channel will require excavation of
approximately 40,000 cubic yards of material, which will be disposed of and graded into the southwest
and north central sides of the existing reservoir.

Following gradation and compaction of the newly created upland and floodplain habitat, the area will be
seeded and coir fabric will be placed for stabilization through the first winter and spring runoff season.
Plants will also be installed in the fall for increased stabilization. Best Management Practices (BMP’s)
will be followed to reduce sediment erosion into the downstream watershed during and after
construction. A second phase of revegetation will be necessary the following spring to ensure
stabilization and restoration with adaptive management.

4.1.1.4 Biological Impacts

Alternative 1 involves placing two, 4-ft pipes to divert flow around the dam and release it back into
Lower Sullivan Creek downstream of the dam. The temporary cofferdam and bypass pipe inlet in Lower
Sullivan Creek upstream of the pond will require significant disturbance of the streambed and the
surrounding area (wetlands and vegetation) for access and construction.

Approximately 3,500 ft of pipe will be required to divert flows around Mill Pond Dam. The risk of pipe
failure and/or malfunction increases as the amount of pipe increases. A major sediment release could be
triggered from a pipe failure leading to negative impacts downstream in Lower Sullivan Creek. This
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sediment release could possibly impact fish and macroinvertebrates, their habitat or their spawning areas
in the stream downstream of the dam. This option allows some flood storage in Mill Pond if a storm
event occurred during dam removal. However, the amount of storage would depend on the amount of the
log-crib dam that has been removed.

Alternative 1 will also require clearing of existing vegetation on the dike for the diversion and siphon pipe
access, in the vicinity of the delta, and at the campground for construction access.

4.1.2 Alternative 2—Dam Bypass, Channel Sediment Flush
4.1.2.1 Description

Alternative 2 consists of diverting Sullivan Creek through bypass pipes located on the dike to the west of
the dam and is depicted in Drawing 4, Alternative 2 - Dam Bypass, Channel Sediment Flush. A
temporary sediment cofferdam will be installed upstream of the log-crib dam to keep water out of the dam
removal area. The pedestrian bridge will be removed prior to the start of the concrete dam removal
activities. Once the dam area has been dewatered and stabilized, the concrete dam will be removed using
a concrete diamond wire saw. Large blocks of concrete will be cut out of the dam and removed using a
crane. Once the concrete dam is removed, the log-crib dam will removed using an excavator.

Once both dams have been removed, water will be allowed to pool behind the cofferdam. During the first
storm event of the year, the cofferdam will be breached allowing sediments to flush downstream. There
will be no excavation of sediment in the pond area prior to diverting water back into the main channel.
Once the channel has flushed itself in the new alignment, restoration activities will be performed to
stabilize the area.

Marmot Dam in northwest Oregon was removed in 2007 using this technique. During the first large
storm event in the early winter, the cofferdam was breached allowing the sediment to be flushed from the
reservoir and re-distributed downstream. Gold Ray Dam in southwest Oregon will also be removed using
this approach. However, metal cofferdams will be used instead of a sediment dam and the channel will be
allowed to redistribute sediment behind the dam during the first large storm event in the fall.

4.1.2.2 Hydraulic Conditions

Similar to Alternative 1, Alternative 2 will release water through two, 4-ft-diameter siphons over the
existing dike with the difference being that the reservoir will not empty. During dam removal, Sullivan
Creek will be bypassed around the existing dams through siphon pipes and an outlet structure located on
the dike structure. The water surface elevation will be lowered and a coffer dam will be constructed
upstream to allow both the concrete and the log-crib dam to be removed in dry conditions. The flow from
Lower Sullivan Creek and the two tributaries will be allowed to drain into Mill Pond with water surface
elevations being controlled downstream through the temporary siphon pipes. Due to the high velocity of
water in the siphon pipe, downstream fish passage will not be obtainable. Therefore, fish screens or
exclusion nets will be placed on the siphon pipe inlet.

Following demolition of the log-crib and concrete dams, the coffer dam will be breached during the first
storm event and the water in Mill Pond released downstream. By allowing Mill Pond to drain suddenly
past the former dam sites, the river will erode into a newly formed river channel. The channel will form
naturally and a surge of silt-laden water will be released downstream. The surge may be controlled by
incrementally removing the coffer dam in order to prevent a discharge that would exceed a specified flood
level, such as the bankfull discharge of 986 cfs.
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4.1.2.3 Sediment Management

The new river channel will be initially formed through erosion of the silt-laden reservoir substrate, which
will release an estimated 20,000 cubic yards of material into Lower Sullivan Creek. After the river
channel has formed itself with the release of the stored water, excavators can be used to further excavate a
terraced floodplain, grade, compact, and stabilize the upland and floodplain sediments. This alternative
does not allow the design of the channel alignment due to the potential of a storm event dictating the
discharge and shear velocity when the coffer dam is released.

Following gradation and compaction of the newly created upland and floodplain habitat, the area will be
seeded, planted and coir fabric will be placed for stabilization through the first winter and spring runoff
season. BMP’s will be followed to reduce sediment erosion into the downstream watershed. A second
phase of revegetation will be necessary the following spring to add additional stabilization and restoration
measures with adaptive management.

4.1.2.4 Biological Impacts

Alternative 2 involves allowing the stream to flush out pond sediments without mechanical removal.
Sullivan Creek is not a flash-flood system and flows vary depending on the amount of snowmelt and
rainfall during the winter and spring. Excessive flows during typically low-flow seasons can result in
sediment transport during sensitive spawning times, which may destroy reds, macroinvertebrates, and
vegetation. However, the stretch of stream below the dam has been documented to lack sediment and
smaller gravels primarily due to sediment deposition in Mill Pond. This alternative could improve long-
term fish habitat downstream of the dam with the release of large amounts of sediments and gravels from
the project area with a resulting redistribution in sediment starved areas downstream.

Alternative 2 will also require clearing of existing vegetation between the dike and Lower Sullivan Creek
downstream of the dam for the siphon pipe access, in the vicinity of the delta, and at the campground for
construction access. The site may be clear of vegetation for a year in some areas while waiting for a large
enough storm event to flush sediments downstream; thus, increasing the risk of noxious weed infestation
within disturbed areas.

413 Alternative 3—Blow and Go
4.1.3.1 Description

This technique involves mining a tunnel at the base of the concrete dam and placing an explosive charge
in the tunnel and is depicted in Drawing 5, Alternative 3 — Blow and Go. The charge will be detonated to
create a hole in the bottom of the dam ranging from two to eight ft in diameter. The reservoir water and
accumulated sediment behind the concrete dam will then flow out through the hole and continue down
Lower Sullivan Creek.

The log-crib dam is proposed for removal prior to the concrete dam removal. The pedestrian bridge will
be removed prior to the start of the concrete dam removal activities. A siphon pipe will be installed,
similar to Alternative 2, to drain the reservoir enough to expose the top of the log-crib dam. Sullivan
Creek will be bypassed through the siphon pipe during mining of the tunnel through the concrete dam and
removal of the timber crib dam. This exposed portion, as well as the inundated portion of the dam, will
then be removed using an excavator. Once the dam has been sufficiently removed to allow the majority
of the water to drain from the pond, the concrete dam will be removed with controlled explosive charges
as discussed in the previous paragraph. Once the concrete dam area has been dewatered and stabilized,
the remaining portions of the concrete dam will be removed using a concrete diamond wire saw. The
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concrete saw will cut large blocks of concrete out of the dam and these blocks will be removed using a
crane. When the channel has flushed itself in the new alignment, restoration activities will be performed
to stabilize the area.

Condit Dam in southwest Washington is proposed for removal using this technique in 2010. A charge
will be placed in the bottom of the dam and detonated allowing the dam to break and all of the water
behind the dam to flush down through the stream system. This flushing action will redistribute sediment
and gravels in the downstream river section.

4.1.3.2 Hydraulic Conditions

Before completely removing the existing concrete dam, the water surface elevation will be lowered as
much as possible through the siphons. Due to the lack of precision in the size of hole that will be formed,
it will be challenging to control the amount of water discharged in one episode. Again the precision of
removal speed is unknown which makes it difficult to predict how much water and sediment will be
released downstream. Table 4-1 shows some estimates of discharge based on a 5 to 8-ft diameter hole in
the base of the concrete dam with both 20 ft and 60 ft of water above the hole. With the use of a siphon
pipe, the water column can be lowered at least 10 ft. A pump can be used to further lower the water
surface elevation once the siphon pipe is ineffective. Due to the high velocity of water in the siphon pipe,
downstream fish passage will not be obtainable. Therefore, temporary fish screens will be placed on the
siphon pipe inlet.

Table 4-1. Approximate Hole Dischar ge Rate

Diameter Depth of water Flow Velocity
(ft) (ft) (cfs) (ft/s)
5 20 500 36
5 60 800 62
8 20 1200 36
8 60 2000 62

4.1.3.3 Sediment Management

Similar to Alternative 2, the new river channel will be formed through erosion of the silt-laden reservoir
substrate. However because the discharge will be higher with an immediate release, a higher volume of
sediment will be released downstream. If the water levels are drawn down prior to dam demolition, the
sediment management plan will be similar to Alternative 2. If the water levels remain high, the potential
to erode sediment throughout the reservoir area exists. This could occur as rill erosion or as a mass
wasting event. Estimates of sediment discharges range from 20,000 to 40,000 cubic yards with this
alternative.

After the river channel has formed through erosion, the remaining upland and floodplain sediment will be
graded and compacted as in all the alternatives. Similarly, the area will be seeded, planted and coir fabric
will be placed for stabilization through the first winter and spring runoff season. BMP’s will be followed
to reduce sediment erosion into the downstream watershed. A second phase of revegetation will be
necessary the following spring to add additional stabilization and restoration measures with adaptive
management.
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4.1.3.4 Biological Impacts

Alternative 3 involves flushing a large volume of water down the stream system at one time. Sullivan
Creek is not a flash flood system and flows vary depending on the amount of snowmelt and rainfall
during the winter and spring. Excessive flow during typically low-flow seasons can result in sediment
transport during sensitive spawning times, which may destroy redds, macroinvertebrates, and vegetation.
This excessive release of sediment from the pond may also infill portions of the stream creating non-
suitable habitat for survival of fish and macroinvertebrate. However, the stretch of stream below the dam
has been documented to lack sediment and smaller gravels primarily from it settling out in Mill Pond.
This alternative could improve fish habitat downstream of the dam from the addition of sediments and
gravels.

This alternative will also require clearing of existing vegetation between the dike and Lower Sullivan
Creek downstream of the dam for the siphon pipe access, in the vicinity of the delta, and at the
campground for construction access.

414 Alternative 4 —Incremental Removal
4.1.4.1 Description

This technique involves removing the concrete dam in vertical segments allowing a portion of Mill Pond
and accumulated sediment to be lowered with each removed segment of the dam and is depicted in
Drawing 6, Alternative 4 — Incremental Removal. This approach controls the amount of water and
sediment released downstream within any given point of time during the year. The pedestrian bridge will
be removed prior to the start of the concrete dam removal activities. A cofferdam would be built to
isolate a portion of the concrete dam from the pond and allow removal of the dam segment in the dry.
The concrete dam will be removed using a concrete diamond wire saw. The concrete saw will cut large
blocks of concrete out of the dam and these blocks will be removed using a crane. Once the dam segment
has been removed, flow would be diverted to the lower segment and the higher segment would be isolated
with a cofferdam and then removed. This procedure would continue until the concrete dam has been
completely removed. A siphon pipe would also be installed on the dike as discussed in the previous
alternatives to help reduce water forces on the dams and control water elevation in the pond.

Once the concrete dam is removed, the log-crib dam would be removed in incremental segments also
using an excavator. This would allow water to gradually flow over the dam as the elevation is lowered.
Once the dams have been removed, the restoration work can begin on the upstream and downstream
portions of the pond area and stream.

The Elwa River Dam in northwestern Washington is proposed for removal in 2012 and will utilize the
incremental dam removal technique. This technique is proposed because the dam is very tall and narrow
and bypass options are limited due to limited access and space on the abutments of Elwa Dam.

4.1.4.2 Hydraulic Conditions

By removing the dam incrementally, the hydraulic conditions would be similar to Alternative 2 where the
water levels will initially be lowered using a siphon over the existing dike to expose portions of both
dams. A 4-ft-diameter siphon would be used to send approximately 150 cfs downstream (Appendix A)
until the log-crib dam was exposed sufficiently to begin removal. The flow from Lower Sullivan Creek
and the two tributaries will be allowed to drain into Mill Pond with water surface elevation being
controlled downstream through the temporary siphon. Due to the high velocity of water in the siphon
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pipe, downstream fish passage will not be obtainable. Therefore, fish screens will be placed on the siphon
pipe inlet.

Incremental removal will allow controlled flow through Lower Sullivan Creek, where we can maintain
discharge at a certain level (for example, near the estimated bankfull flow or 985 cfs).

4.1.4.3 Sediment Management

The new river channel will be formed through erosion of the silt-laden reservoir substrate, which will
release approximately 20,000 cubic yards of material into Lower Sullivan Creek. After the river channel
has formed itself with the release of the stored water, excavators can be used to grade, compact, and
stabilize the upland and floodplain sediments.

Following gradation and compaction of the newly created upland and floodplain habitat, the area will be
seeded, planted and coir fabric will be placed for stabilization through the first winter and spring runoff
season. BMPs will be followed to reduce sediment erosion into the watershed. A second phase of
revegetation will be necessary the following spring to add additional stabilization and restoration
measures with adaptive management.

4.1.4.4 Biological Impacts

Alternative 4 involves lowering the level of Mill Pond in increments as segments of both dams are
removed, allowing control of downstream sediment release. This alternative will prevent an excessive
increase in water or sediment with a surge event, thereby preventing erosion that may disrupt fish and
macroinvertebrates habitat downstream.

This alternative will also require clearing of existing vegetation between the dike and Lower Sullivan
Creek downstream of the dam for the siphon pipe access, in the vicinity of the delta, and at the
campground for construction access.

4.15 Alternative 5—Dam Bypass, Gradual Flow Release
4.1.5.1 Description

Alternative 5 involves a combination of Alternatives 1 and 2 to remove both the log-crib and the concrete
dam in dry conditions behind a coffer dam. The work elements associated with this alternative are
depicted in Drawing 7, Alternative 5 — Dam Bypass, Gradual Flow Release. This alternative consists of
draining the existing Mill Pond reservoir and diverting Sullivan Creek through a siphon bypass pipe
located on the dike to the west of the dam. A cellular cofferdam will be installed upstream of the log-crib
dam to keep incoming water out of the dam removal area, while a siphon and/or pump will drain the
water in between the concrete and cofferdam areas. A decanting tower will be installed upstream of the
cofferdam with a low-level pipe located through the bottom of the dam to drain the pond following dam
demolition. After the dam area has been dewatered and stabilized, the concrete dam will be removed
using a concrete diamond wire saw. Large blocks of concrete will be cut out of the dam and removed
using a crane and/or excavator. Once the concrete dam is removed, the log-crib dam will removed using
an excavator.

Following removal of both dams, the water behind the cofferdam not siphoned downstream will be
released using the decant tower and outlet gate on the coffer dam. Channel restoration will occur in dry
conditions with controlled low-level water via the pond siphon. The cofferdam will then be removed and
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Sullivan Creek will be routed through the restored area. After the channel is realigned, restoration
activities will be performed on the remainder of the site to stabilize the area.

4.1.5.2 Hydraulic Conditions

The hydraulic conditions in this option will be similar to that of Alternative 2, in which water levels will
be lowered in an initial release through siphons over the dike. A cofferdam will allow a dry construction
area. Following demolition of the two dams, a decanting tower upstream of the cofferdam will release
water from a surface outlet in a controlled flow, preventing a large sediment release. The flow from
Lower Sullivan Creek and the two tributaries will be allowed to drain into Mill Pond with water surface
elevations being controlled downstream through the temporary siphon. The stream flow will be bypassed
through the siphon structure during the dam removal process. Due to the high velocity of water in the
siphon pipes, downstream fish passage will not be obtainable. Therefore, fish screens or exclusion nets
will be placed on the siphon pipe inlet.

4.1.5.3 Sediment Management

By lowering the water in a controlled manner with an upstream surface inlet at the coffer dam, the
sediment entering into suspension will be minimal, thereby preventing a large downstream sediment
release. The majority of reservoir sediment will either remain in place or be transported to the area
contained by the cofferdam, which will act as a sedimentation pond. The newly exposed upland sediment
should dry sufficiently during dam demolition to be removed with excavators during the in-water
construction window. The reconstructed stream channel can be dredged with a suction dredge or a drag
line, or using an excavator if conditions are dry enough.

When the water surface elevation is lowered through the siphon structure, the river channel will begin to
form in the upstream portion by eroding the finer sediments downstream. This will allow the overbank
portion of the new channel to begin to dry during dam removal. If necessary, a pump can be used to
further lower the reservoir storage so the river channel can be exposed, the sediments begin drying, and
channel construction can begin. The river channel will require excavation and grading of approximately
40,000 cubic yards of material, which will be disposed of and graded into the southwest and northern
sides of the existing reservoir. Or, if it is decided to allow some channel formation to occur through river
erosion with runoff events, portions of the 40,000 cubic yards could be released downstream.

Following gradation and compaction of the newly created upland and floodplain habitat, the area will be
seeded and coir fabric will be placed for stabilization through the first winter and spring runoff season.
Plants will also be installed in the fall for increased stabilization. BMPs will be followed to reduce
sediment erosion into the downstream watershed during and after construction. A second phase of
revegetation will be necessary the following spring to ensure stabilization and restoration with adaptive
management.

4.1.5.4 Biological Impacts

This alternative involves controlling the downstream sediment release. This alternative will prevent an
excessive increase in water or sediment with a surge event, thereby preventing erosion that may disrupt
fish and macroinvertebrates habitat downstream.

This alternative will also require clearing of existing vegetation between the dike and Lower Sullivan
Creek downstream of the dam for the siphon pipe access, in the vicinity of the delta, and at the
campground for construction access. The site will be temporarily bare of vegetation while waiting for
plant establishment which could increase the risk of noxious weed infestation within disturbed areas.
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416 Alternative6—No Action

4.1.6.1 Description

The No Action Alternative is defined as not implementing actions proposed under this analysis. The dam
would not be removed, Mill Pond would remain in its existing condition and stream restoration would not
occur.

4.1.6.2 Hydraulic Conditions

Hydraulic conditions with the Study Area would remain as a passive system.

4.1.6.3 Sediment Management

Sediment management would not be conducted. Therefore, sediment would continue in the delta, behind
Mill Pond Dam and there would continue to be no transport of sediment to the Lower Sullivan Creek.

4.1.6.4 Biological Impacts

Increased water temperatures, reduced dissolved oxygen and reduced sediment loads would perpetuate
the lack of potential fish spawning and rearing habitat.

4.2 Alternatives Evaluation

Each of the six alternatives described above was evaluated to assist in determining which alternative is the
preferred method for dam removal. This alternatives evaluation was not the deciding factor for the
Recommended Alternative selection, but was only used in helping to identify the strengths and
weaknesses of each alternative.

421 Evaluation Criteria

The following criteria were used in the evaluation of each alternative: construction issues, environmental
impacts, cultural/historical, design and cost. Each of the sub-criteria was given a qualitative ranking
based on McMillen’s judgment: Good, Fair, Poor; or High, Moderate, Low. Table 4-2 presents the
evaluation matrix used in helping determine the Recommended Alternative.
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Table 4-2. Mill Pond Removal Alter natives Evaluation Matrix

Evaluation
. Alternative 2 — . Alternative 5 —
Criteria 'ﬁ_lg?’ajngt%z;_ Dam Bypassand | Alternative3 — All:]irrr;?nlgi;_ Dam Bypass, | Alternative 6 —
Work in Dry _Channel Blow and Go Removal Gradual Flow No Action
Sediment Flush Release
Construction
Access Good Good Good Good Good N/A
Safety Good Good Fair Fair Good N/A
Environmental Impact
Water Quality Good Fair Poor Fair Fair Poor
Downstream Erosional Low Low High Low Low Low
Impact
Fish Fair Fair Poor Good Fair Poor
Wildlife Good Good Fair Good Good Fair
Plants Good Good Fair Good Good Good
Cultural/Community
Historical preservation High High Moderate High High High
Cement kiln leachate Low Low
flood potential* Low Low Moderate Low
Road protection Good Good Poor Good Good Good
Flood Safety Good Good Fair Good Good Good
Design
Complexity High Moderate High High High N/A
Proven Technology Good Good Good Good Good N/A
Cost
Capital High High Low High High N/A
Monitoring Same Same Same Same Same N/A
*Cement kiln leachate treatment facility located in Metaline Falls, photo in Appendix B.
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SECTION S
RECOMMENDED ALTERNATIVE

50 I ntroduction

The Recommended Alternative for the removal of Mill Pond Dam is Alternative 5. This alternative
consists of a combination of Alternatives 1 and 2 that will provide the best opportunity for removal of the
log-crib and concrete dam while reducing potential environmental impacts. Potential impacts to the
surrounding environment and downstream of Mill Pond in Lower Sullivan Creek will be reduced by using
Alternative 5 to minimize clearing of vegetation, minimize in-stream and in-wetlands work, and allowing
gradual release of water and sediments from Mill Pond into Lower Sullivan Creek. This section presents
a more in-depth analysis of the Recommended Alternative.

The stream restoration area has been broken into three reaches for analysis in this conceptual report as
outlined below:

e Reach 1: Station 1+00 through 16+00 (Drawing R-7)
e Reach 2: Station 16+00 through 32+00 (Drawing R-8)
e Reach 3: Station 32+00 through 44+50.5 (Drawing R-9)

Requests have been made by the reviewing agencies (CNF, Ecology, WDFW and American Whitewater)
to break the stream restoration area into seven reaches. This conceptual design will be analyzed
according to the three reaches described above; however, the stream restoration area will be broken into
additional reaches during the future engineering design phase of the project as requested.

5.1 Construction Sequence

The Recommended Alternative involves a combination of Alternatives 1 and 2 to remove both the log-
crib and the concrete dam. Table 5-1 provides an estimated timeframe schematic for the Phase 1 dam
removal, initial channel construction, and upland stabilization. A more detailed schedule of construction
sequencing will be included as part of the engineering design phase. Attempts will be made to complete
instream construction within the agency-specified in-water construction work windows. However,
special allowances and or extensions may be requested to complete the proposed construction activities
within the work season due to difficulty in drying the sediment for on-site or off-site disposal.

Table5-1. Approximate Timeframe for Phase 1 Construction Sequencing

Activity

Jan.

Feb.

Mar.

Mobilization/Site Preparation

Water Decanting

Dam Removal®

Nov. | Dec.

Stream Channel Restoration?

Upland Restoration

In-water Work Window?

! Construction activity involves working in-water.
2 In-water work defined from United States Army Corps of Engineers regulations.
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Drawings R-1 through R-21 illustrate the conceptual level construction and channel restoration associated
with the Recommended Alternative. The work elements for the Recommended Alternative will be
completed during two work seasons and include the following activities:

1.
2.

3.

10.

Mobilize to the project site.

Construct a temporary access bridge across the river immediately upstream from the concrete
dam.

Remove the existing pedestrian bridge in one piece using a crane.

Construct erosion control measures and BMPs to allow access to the dike and dam with minimal
soil disturbance. Construct a siphon release structure on the left abutment allowing the reservoir
to be drawn down 20 to 25 ft (Drawing R-4). This will also function as the Sullivan Creek bypass
past the dams during the dam removal process. The inlet will be placed in the lowest portion of
the pond upstream of the log-crib dam, and will be located through the dike near the dam with the
outlet located in Sullivan Creek downstream of the dam. The inlet will have a temporary fish
screen and the outlet will have an energy dissipation device to prevent excessive scouring in the
downstream streambed. A siphon rating curve has been developed to determine the pipe size
necessary to lower the reservoir water levels and is included in Appendix A.

Construct a cellular coffer dam upstream of the log-crib dam, designed with a decant tower
release gate and removable stop logs. The decant tower will be installed on the upstream side of
the cofferdam with an outlet pipe located at the invert of the channel. This low-level outlet pipe
will be placed at the bottom of the cofferdam during installation.

Once the siphon pipe has dropped the Mill Pond water level low enough, the water trapped
between the concrete dam and the log-crib dam, and the log-crib dam and the coffer dam will be
pumped out prior to start of construction. Fish will be salvaged from this area and transported to
an agency-specified release point.

The existing log-crib dam and concrete dam will be removed in dry conditions. Creek flows will
be bypassed through the siphon during construction. The concrete dam will be removed using a
concrete diamond wire saw and a demolition hammer. The large concrete blocks and debris will
be removed using an excavator and disposed of off-site at an appropriate disposal site.

Once the dams have been removed, an additional 15 ft of water will be gradually decanted from
Mill Pond using the removable stop logs on the coffer dam at a rate determined in engineering
design phase that minimizes the negative impacts of sediment release. This gradual lowering will
allow the top layer of the water column to release downstream preventing transport of sediment
and gravels in the lower layers of the water column. Once the dam removal is complete and the
flows in Sullivan Creek are re-established, both the fine and coarse sediments will be transported
downstream as intended in the final design of the project. Once Mill Pond is drained, Sullivan
Creek flows will be routed through the low-level outlet gate for the remainder of construction
until the cofferdam is removed.

Install channel BMPs and perform channel work. As the sediments become exposed due to
lowering of pond water levels, the sediments will begin to dry. As these sediments begin to dry,
multiple silt fences and multiple temporary stormwater retention berms (sediment basins) will be
constructed around the disposal area perimeter.

Excavate sediment out of the stream channel alignment following reservoir decanting. If
possible, this would be done coinciding with dam removal during the in-stream construction
window (timing to be determined in the engineering design phase). Construction activities in the
stream channel will be performed along the edges and in the stream channel itself. The final
design will determine exact excavation methods.

a. If some streamwork is done in wet conditions, a boat mounted vacuum dredge or similar
can be used for the in-stream work to create the designed floodplain and channel
geometry. The dredged slurry can be pumped from the channel onto the sloped sediment
disposal areas (Drawing R-3), with the draining water being captured by temporary
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11.

12.
13.

14.
15.

16.

17.

18.
19.

20.

21.
22.

sediment slurry catch basins (as shown on Drawing R-15 and R-18). The process will
rotate the slurry deposition throughout the sediment basins to allow drying time needed
before placement and stabilization of sediment on the disposal areas can begin. The size
and number of the temporary sediment basins will be determined based on the reservoir
drawdown capability and provided in detail in the final engineering design. The dredge
will be used to prevent rill erosion of the channel. Based on agency preferences and
design considerations, the remaining sediment within the channel may be washed
downstream and will be determined in the engineering design phase. As the disposal
areas become dry, the sediment will be moved and graded according to methods
discussed in Appendix C.

b. Certain stream restoration activities will be performed in the dry and the stream will be
diverted around these areas using a stream bypass system to be installed upstream of each
construction area. Flow would then be diverted around construction activities before re-
entering Sullivan Creek downstream. Further detail of this stream bypass system will be
described during the engineering design phase of the project.

Install rock weirs/riffles intended to control or moderate channel incision between the sediment
flushing stage and the restoration efforts in Phase 2. Not all of the restored stream channel will
require structural stabilization. Portions of the channel that are noted to be stable following
construction will be left and the unstable portions will be structurally stabilized using the methods
described below. Specific reaches of the restored channel that will be stabilized structurally or
naturally will be determined after further geotechnical and bathymetric studies are performed as
well as engineering-during-construction observations and through adaptive management. The
rock weirs/riffles will be engineered to provide channel stability and fish habitat as well as safe
whitewater recreation passage.

Install slope protection consisting of bio-degradable coir fabric within the 100-year flood plain.
Install a layer of cobbles from the delta area on the stream channel floor, if necessary, to
moderate the channel incision between the sediment flushing stage and the restoration efforts in
Phase 2. Cobbles will be sized based on permissible shear stress information obtained during
future data collection to proceed the engineering design phase. The existing delta gravels can be
screened on-site to select the pre-determined cobble size to resist erosion during a selected flood
event. Information to be collected in order to determine grain size includes upstream channel
gradient and geometry.

Regrade soil surface to create a floodplain area.

Install LWD and large boulders along the banks and in the stream for stability and fish habitat,
with whitewater recreation safety also in mind.

Install erosion control measures to control sediment movement and stabilize the banks until
sufficient vegetation has been established. Erosion control measures include coir matting,
hydromulching, hydroseeding, compacting, and installing quick-rooting vegetation.

Unforeseen flood events that may cause excessive erosion on the site will be controlled by either
maintaining the cofferdam or a flow bypass pipe throughout construction, to be determined in the
final engineering design. Once restoration is complete, the flow bypass or coffer dam and low-
level pipe will be removed.

Remove the siphon structure.

Regrade existing contours to create “upland areas” with smooth transitions to the surrounding
topography.

Fill depressional areas with excavated material to create “sediment disposal areas” exhibiting
upland conditions. These areas will be stabilized using the methods described in Appendix C and
D.

Install vegetation and habitat structures in the upland, riparian and wetland areas.

Restoration efforts outside of the channel in the upland and surrounding areas will occur as the
reservoir water levels lower and the bed becomes exposed.
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23.
24.

25.

26.

27.

28.
29.

Demobilize from the project site.

The stabilized site will be subject to storm events and natural stream flow (partially regulated by
Sullivan Lake Dam) for several months following dam removal and temporary stream
stabilization work. Once the flood season has ended the following spring, a second phase will
apply adaptive management activities which will include planting the riparian area with plants
meeting project goals and objectives as well as meeting CNF standards for native plants and weed
control. These plantings will shade Sullivan Creek, stabilize the banks, provide future small and
LWD input to the channel, and cover for aquatic organisms. Another important function of the
riparian plantings is to roughen the channel banks, reducing velocity and promoting recruitment
of LWD.

The floodplain from the 100-yr water surface edge to the riparian area will be planted with a
variety of plants that provide different characteristics than the riparian area plantings. This
palette of plants will be selected to provide stability to the floodplain with terrestrial organism
benefits while meeting CNF native plant and weed control standards. The floodplain vegetation
should also provide a long term source of LWD. Roughness in the channel and 100-year
floodplain will include the placement of LWD, boulders, erosion control and vegetation.
Conceptual placement of roughness structures includes both the floodplain and river channel and
is depicted in Drawings R-8, R-9, R-16, and R-17. Specific details of the locations, quantities
and types will be provided during the engineering design phase of the project.

Upland planting will focus on reestablishing an upland plant community that provides the
opportunity for an appropriate successional plant community to develop. The plant community
planned during the engineering design phase will address the effects of several feet of fine
sediment (deposited during Mill Ponds existence) overlaying the native fluvially deposited
gravels, sands and silts. The plant community will provide terrestrial organism habitat, erosion
protection and function in concert with the existing upland vegetation in the area. Plants chosen
for this zone will meet CNF native plant and weed control standards.

Sediment disposal area planting plans developed during the engineering design phase will have
diverse goals. One of the goals is to stabilize up to five feet of sediment placed in a
geotechnically stable manner; i.e. sediment that is excavated, dried and compacted to 80-90
percent of maximum density. The other goal is to develop a plant community that functions in a
similar manner as the upland area and over time becomes indistinguishable from the surrounding
upland areas. Additional geotechnical studies will provide information necessary to detail the
stabilization techniques. Appendix C includes a discussion of slope stability on the sediment
disposal areas.

Remove the temporary access bridge.

Install a pedestrian bridge.

If the removal and restoration of Mill Pond Dam takes longer than one season to complete, contingency
actions will be implemented to stabilize the construction site between seasons. These contingency actions
will provide protection from flood flows for all the unstabilized portions of the reservoir and/or stream
channel to minimize erosion and movement of sediment downstream.

5.2

521

Sediment M anagement

Background

Based on a previous study (Tetra Tech 2009i), the total volume of fine-grained sediment currently
impounded upstream of Mill Pond Dam is likely in excess of 400,000 cubic yards. Because the relative
width of the existing reservoir is much greater than Lower Sullivan Creek, not all of this sediment will be
transported downstream. Only that sediment within the actual bankfull stream channel flow path
(including delta) is expected to be mobilized. Outside of the bankfull flow path, the sediments will be
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graded, compacted, and planted to stabilize slopes. The new channel floodplain will be sized to carry
flood events having a 100-year recurrence interval (4,300 cfs). It is only within the new bankfull Sullivan
Creek channel alignment that the fine sediment will be transported downstream to eventually be deposited
in Lower Sullivan Creek and Boundary Reservoir. This volume is estimated to be between 20,000 and
40,000 cubic yards. The remaining 360,000-380,000 cubic yards of sediment in and above the floodplain
will be stabilized and revegetated and will not be transported downstream. The larger sediment size
classes (cobbles and gravels) will be transported as bedload to be temporarily deposited in low flow
events and eventually become part of the natural sediment regime. Over time, pre-dam sediment
transport regimes will be re-established (although somewhat regulated by Sullivan Lake Dam discharge
operations) and much of the downstream creek channel character will be restored to pre-dam stream bed
conditions.

5.2.2 Additional Studies

The sediment analysis presented in this section was performed using existing information of the Mill
Pond area. This information was limited to the Mill Pond Bathymetry and Sediment Evaluation (Tetra
Tech 2009i) and existing topographic information. Further studies may be required to obtain the
necessary site and sediment characteristics during the engineering design phase of the project. A
description of the studies that may provide engineering design for Mill Pond Dam removal Alternative 5
is located in Appendix C. These studies may include, but are not limited to, the following:

Topographic and bathymetric survey (Mill Pond, upstream and downstream channel reaches);
Grain-size distribution and other soil characteristics analysis to determine sediment budget;
Hydraulic modeling (HEC-RAS) to predict areas of backwater effects and roughness elements; and
Geotechnical studies to include depth to bedrock, potential for erosion, and slope stability analysis.

5.2.3 Upland and Sediment Disposal Area Sediment M anagement

This area includes all reservoir sediment above the 100-year floodplain that will either be in the Sediment
Disposal Zone or the Upland Zone (as shown in Drawing R-3, R-15, and R-20). The use of BMPs will be
followed according to the National Pollutant Discharge Elimination System (NPDES) permit
requirements to limit movement of sediment into the Sullivan Creek system due to construction activity.

Sediment will be placed in the disposal areas of Reaches 2 and 3 using the process outlined below:

1. The dredged or excavated wet sediments will be pumped or hauled from the channel onto the
sloped sediment disposal areas, with the draining water being conveyed through silt fences and
into temporary excavated sediment slurry catch basins (stormwater retention berms), shown on
Drawings R-15 and R-18.

2. The process will rotate the slurry deposition throughout the sediment basins to allow drying time
needed before placement and stabilization of sediment on the disposal areas can begin. The size
and number of the temporary sediment basins will be determined based on the reservoir
drawdown capability and provided in detail in the final engineering design.

3. Based on agency preferences or design parameters, the remaining sediment within the channel
may be washed downstream and will be determined in the engineering design phase.

4. As the sediment in the disposal areas becomes dry, it will be graded and compacted according to
methods discussed in Appendix C.

Once the sediment has been placed in the disposal area (as specified in Drawing R-3), the stabilization
and erosion control in the upland areas will include the following concepts (additional details to be
included in an Erosion and Sediment Control Plan during the engineering design phase):
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11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.
22.

23.

Apply temporary and permanent soil stabilization measures on all disturbed areas as grading
progresses. Measures will include recommended BMPs from Ecology and the Stormwater
Pollution Prevention Plan (SWPPP).

Construction activities must avoid or minimize excavation and creation of bare ground from
October 1 through May 31.

During wet weather periods, temporary stabilization of the site must occur at the end of each
work day if rainfall is forecasted in the next 24 hours.

All erosion and sediment controls not in the direct path of work must be installed prior to any
land disturbance.

Preserve existing vegetation and re-vegetate open areas when practicable before and after grading
or construction.

All temporary sediment controls are to remain in place and maintained until permanent vegetation
or other permanent covering of exposed soil is established.

Sediment controls must be installed and maintained on all down gradient sides of the construction
site at all times during construction.

Temporary stabilization or covering of soil stockpiles must occur at the end of each work day or
other BMPs must be implemented to prevent turbid discharges to surface waters.

Develop and maintain onsite a written spill prevention and response procedure.

. Any used or toxic or other hazardous materials must include proper storage, application and

disposal off-site.

The permittee must properly prevent and manage hazardous waste, liquid waste, or other toxic
substances discovered or generated during construction.

Significant amounts of sediment which leave the site on vehicle tires must be cleaned up within
24 hours and placed back on the site, stabilized or properly disposed of at another location. The
cause of the sediment release must be found and prevented from causing a reoccurrence of the
discharged sediment within the same 24 hours. Any in-stream clean up of sediment shall be
performed according to Ecology and CNF within required time frame.

Sediment must not be intentionally washed into storm sewers, drainage ways, or waterbodies.
Dry sweeping must be used to clean up released sediments.

Granular fertilizer shall not be used.

Sediment must be removed from behind sediment fence when it has reached a height of 1/3 the
height of the fence above ground, and before fence removal.

Sediment must be removed from behind bio bags and other barriers when it has reached a height
of 2 in and before BMP removal.

Removal of trapped sediment in a sediment basin or sediment trap must occur when the sediment
retention capacity has been reduced by 50 percent, and at completion of the project.

Ecology must approve any treatment system and operational plan that may be necessary to treat
contaminated construction dewatering or sediment and turbidity in stormwater runoff.

Should all construction activities cease for 30 days or more, the entire site must be temporarily
stabilized using vegetation or a heavy mulch layer, temporary seeding, or other method.

Should construction activities cease for 14 days or more on any significant portion of a
construction site, temporary stabilization is required for that portion of the site with straw,
compost, or other tackified covering that will prevent soil or wind erosion until work resumes on
that portion of the site.

All sediment barriers shall be installed immediately following establishment of finished grade.
Long term slope stabilization measures shall include the establishment of permanent vegetative
cover via seeding with a CNF approved mix and application rate.

Use BMPs such as check-dams, berms, and inlet protection to prevent runoff from reaching
discharge points.
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24. Long term slope stabilization measures shall be in place over all exposed soils by October 1 of
the construction season.

25. Surface layers of upland areas are to be disked and recompacted to 80 to 85 percent prior to
seeding.

26. Coir blankets will cover all exposed slopes of 2% or greater following compaction.

27. Wattles will be installed on sloped surfaces to control surficial erosion.

28. Silt fencing will be installed parallel to new channel on right and left banks above floodplain area.

29. All vegetation and seeding will meet CNF standards and requirements.

30. Additional BMP measures will be determined in a final Erosion and Sediment Control Plan.

As outlined in the Stormwater Management Manual for Eastern Washington (Ecology 2004), grading and
soil stabilization in the Mill Pond Area will follow the twelve elements for construction SWPPP
development. The twelve elements of a SWPPP are described in detail in Appendix D.

524 Delta Treatment - Mechanical Screening and Stabilization

In order to ensure stabilization of the floodplain and redistribution of the delta gravel material that exists
outside of the new channel, some mechanical removal will be required (to be determined in the
engineering design phase based on additional data collection). This will involve excavation of the delta
gravels located outside of the new channel floodplain. These gravels will be screened in the construction
process to separate the fines from the gravel substrate. The gravel will then be redistributed within the
channel confines directly downstream of the delta. This gravel redistribution allows the desirable gravel
material to be used within the bankfull channel for immediate stabilization and aquatic habitat
improvement. The fine sediments will be graded into the restored sediment disposal areas (Drawing R-3).
This will also decrease lateral channel migration thereby protecting the delta area wetlands. The stream
channel through the delta and further upstream will be left to form naturally with some amount of natural
incision to be expected. Structural stabilization such as rock weirs or boulder cluster support will only be
considered in reaches that appear to be degrading or eroding and will be addressed through adaptive
management. More information regarding treatment of this area will be known following additional data
collection and determined in the final engineering design. Site specific guidelines for screening and
stabilization will be prepared during the engineering design phase.

53 Sediment Transport within Channel

Sediment will be removed from the restored stream channel using a combination of mechanical removal
and natural removal. Initial natural flushing of sediment would occur immediately following removal of
the dam due to the river incising through the sediment deposits. This incision process and sediment
flushing would continue until a stable channel gradient is reached upstream from the dam site. The time
for that to occur would be highly dependent on the grain size and the depth to bedrock (unknown
parameters at this time). Sediment concentrations will be much higher than natural bedload conditions
during the first high flow following dam removal, and then will decrease toward natural levels with each
subsequent high flow.

After the stream channel has been allowed to flush sediment, monitoring will be performed to determine
the unstable stream reaches and excess sediment disposal areas. The monitoring will provide the basis for
developing methods and locations for applying adaptive management techniques to stabilize and restore
the channel functions. Following the initial sediment surge during the first high flow event, there will be
a gradually shifting river alignment, the average of which will be fairly stable over a long stretch. Fine
sediment will move downstream more rapidly than coarse sediment. Over the long term, finer grain
sediment is expected to be transported through the downstream reaches of Sullivan Creek without
aggrading the channel, as even the lower gradient reaches are steep enough to provide the required stream
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power and turbulence to move the fine grain sediment to the reservoir. A brief summary of the expected
sediment transport mechanisms and timeline is presented in the following paragraphs.

531 Dam Removal Sediment Release and Extent of Transport

The rate of sediment release can be controlled to a certain extent by controlling the rate of dam removal,
reservoir drawdown, conducting the work during the low-flow period and installing stream bypasses in
the sections of stream that will be restored structurally. A slow rate of dam removal will reduce the short-
term effects of suspended sediment and turbidity. A higher rate of release may increase the suspended
sediment concentrations; however, the duration of high turbidity may be shortened. Drawing down the
pond in increments (described previously) should prevent deep incision of the delta and erosion of large
volumes of delta sediment. The larger-size cobble sediments in the delta area, outside of the new channel
and floodplain, will then be excavated and screened to use as erosion protection or gravel substrate.
Cobbles located outside of the new channel and floodplain will be screened to eliminate fines with the
larger, more stream habitat suitable gravels being placed back into the stream channel.

5.3.2 Phasel: Initial Recovery (0—3Years)

A portion of the reservoir sediment will flush downstream immediately following removal of the
cofferdam. As the cofferdam and low-level outlet pipe are removed, the stream will seek the lowest base
level and begin incising through the sediment deposits behind the dam. The incision and sediment
flushing will continue until a stable stream gradient is reached upstream from the dam site. Sediment
concentrations in the stream will be much higher than natural conditions during the first high flow or
flush following dam removal.

The majority of the reservoir sediment within the new channel will be transported downstream in the first
few years. The volume and timing of sediment transport depends on the frequency and magnitude of
high-flow periods following dam removal. A series of high-flow years would reduce the time required
for the creek system to reach equilibrium, while a series of low-water years would increase the time
required for the creek system to reach equilibrium. Most sediment will be transported during high flows.
Flows in the Mill Pond reach and Lower Sullivan Creek can also be partially regulated through the
control of Sullivan Lake Dam discharges. Following the first year, relatively low sediment concentration
and transport rates will occur between high flows (near natural levels).

The sediment eroded from the flushing of Mill Pond would temporarily deposit in pools and eddies in
Lower Sullivan Creek. Sediment deposition in pools and eddies would most likely occur during low-flow
periods. High-flow periods would then scour and transport fine sediment from pools until the fine
sediment reaches Boundary Reservoir and may be deposited in the existing delta at the mouth of Sullivan
Creek. This delta may move further into and through the Boundary Reservoir depending on changes in
the operating water surface of the Boundary Reservoir, flows in Sullivan Creek and flows in the Pend
Oreille River. However, the extent of sediment transport cannot be determined until further analysis is
performed.

5.3.3 Phase2: Long Term Recovery

It is estimated that the sediment transport regime for Lower Sullivan Creek will follow a natural pattern
after the first few years following dam removal. However this could be extended due to periods of low
flow occurrence. The amount of time for the sediments to reach Boundary Reservoir depends on the

frequency and magnitude of high-flow events. Precluding a drought period or repetitive low-flow years
following dam removal, most of the sediments will reach Boundary Reservoir within the first few years.
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However, if long periods of low flows occur it could take several years for the majority of reservoir
sediment to be transported downstream from the Mill Pond site.

5.34 Downstream Channe Sediment Transport Capacity

The gradient of Sullivan Creek is generally steep until it reaches the confluence with the Pend Oreille
River (Boundary Reservoir) near Metaline Falls. Approximate channel gradients estimated from USGS
topographic maps are:

0.6 percent between Sullivan Lake outlet and Mill Pond inlet,

0.7 percent between Mill Pond inlet to just below Mill Pond Dam,

2.4 percent downstream of Mill Pond Dam to the Highway 31 bridge, and
2.1 percent between the bridge and the confluence with Pend Oreille River.

To remain in suspension, the settling of suspended particles must be balanced by the upward movement
of sediment due to turbulent fluctuations in steady conditions. The steep slope between Mill Pond Dam
and Boundary Reservoir will maintain the Sullivan Creek’s upward turbulence and therefore its capacity
to transport sediment until it reaches the low velocities in Boundary Reservoir. Boundary Reservoir will
become the deposition zone for the majority of fine sediments released following Mill Pond dam removal.
The fine sediment will be carried in suspension into the reservoir or deposited at the existing delta at the
mouth of Sullivan Creek. Gravels and cobbles that are conveyed through Lower Sullivan Creek are most
likely to deposit at the Sullivan Creek delta where it flows into Boundary Reservoir.

5.35 Quantitative Assessment

Channel characteristics influence channel hydraulics and sediment transport potential. The new channel
alignment is based on a conceptual cross-section to contain the bankfull flow derived from available
hydrology and creek gradient information (Table 5-2). The floodplain is designed to carry the 100-year
flow. The following information characterizes sediment within Mill Pond:

1. Sediment sampling indicates that the pre-dam creek channel is still evident within the pond
everywhere except in the southeast corner of the pond where the current delta deposits have filled
the historic channel.

2. Sediment thickness as interpreted from the Tetra Tech (2009i) profiling data had a maximum of
12.4 ft and an average of 4.8 ft. The total sediment volume is estimated at approximately 466,000
cubic yards (Tetra Tech 2009i).

3. Core logs show that the upper 3.8 to 6.5 ft consist of silt, underlain by either poorly graded sand,
well-graded sands, or gravels. Aside from the delta, the soil type of the surface samples is
dominated by silt.

4. Eight (8) samples were documented based on the Unified Soil Classification system. A grain size
distribution was not completed; quantitative sediment transport requires a grain size distribution.

5. The sediment that is estimated to be within the new bankfull channel area is estimated to be
20,000 to 40,000 cubic yards, with an additional 20,000 cubic yards within the 100-year
floodplain area. The floodplain area will be excavated, graded, stabilized, and planted. The final
Mill Pond dam removal and channel restoration design will determine how much of the 20,000 to
40,000 cubic yards of sediment will be excavated.
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Table 5-2. Parametersused in Preliminary Bankfull Channel Design Geometry

Bankfull Flow Manning's Channel Width | Depth*
Reach Reach Name (Q1s) n Gradient (ft) (ft)
(cfs) (ft/ft)
1 Downstream 986 0.07 0.03 40 3.13
Directly
2 Upstream 986 0.07 0.013 50 3.52
3 Delta 986 0.05 0.011 70 2.47

* Assuming a confined floodplain.

Predicting channel formation through an impounded mass of sediment following dam removal is a
difficult task and may yield very little valuable information. Most sediment transport models are rather
primitive from the standpoint of predicting downstream effects of reservoir evacuation; they do not
handle the mixed grain sizes and staged export of materials very well (The Heinz Center 2002).
However, the fate of the released sediment downstream of the removed dam can be predicted. Due to the
steepness of the downstream reach and the channel’s confined nature, released sediment is expected to
travel rapidly through Lower Sullivan Creek.

5.3.6 Redistribution of Upstream Delta Gravels

Deltas are depositional zones that form where flowing water is slowed by an intercepting flatter gradient
water body, resulting in deposits of coarser materials (sand and gravels). Such deposits are influenced by
the particle size distribution, flows, the sediment volume, and the water surface elevation of the static
water body. The sources of sediment supply to the Mill Pond delta are Upper Sullivan Creek, Outlet
Creek and their tributary watersheds. The delta is composed of both bedload and wash load (suspended
sediment), although the primary component is coarser grains as most of the wash load continues
downstream for deposition in the reservoir.

Since the existing delta does not have a defined channel, a defined channel will have to be constructed to
divert flow in the appropriate location of the new stream channel. The channel geometry and location
will be determined based on historical aerial photographs, similar reference reaches, surveyed
topographical data, flow parameters, agency input, and professional judgment. Depth and length of
channel construction through the delta will be determined based on geotechnical and topographical survey
data to be collected before final design. Based on survey results and additional data, the determination
will be made whether to allow natural stabilization or mechanical stabilization of this area during the
initial dewatering of Mill Pond. This analysis and decision will be made during the engineering design
phase of the project.

A temporary flow bypass pipe will be installed to allow channel construction in dry conditions when
required. Excavators will be used to temporarily stockpile the gravels and cobbles, which will be later
screened (as described in Section 5.2.4) and used for bed stability material.

Following removal of Mill Pond dam, the water surface elevation will drop, altering the forces
maintaining the delta erosion and deposition regime. Two primary forces will disrupt the delta upon dam
removal:

1. River incision (head-cutting) from the dam site.
2. Changes in the water velocity regime (the water surface currently has a very flat slope- after the
dam removal the water surface slope will mimic the channel slope).
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Upon removal of the dam, the river will incise a new channel that will move upstream as it seeks a natural
slope stabilization point. As the channel incises, localized velocities will increase due to decreasing
channel cross-sectional area, increasing depth and increased water surface slope. This results in
downstream transport of sediment particles, including the coarser material in the delta. Based on the
provided reservoir bottom information (Tetra Tech 2009i), a natural slope grade-break may exist in Reach
3 which may likely become a natural stop for the incision point. If a natural incision point does not exist,
the channel formation will continue upstream until an equilibrium point is reached. This process could
impact the existing wetlands surrounding the delta.

Due to the changes in water velocity, permanent deposition in the delta will most likely discontinue.
Upon dam removal, the delta will no longer be a location where flowing water meets static water.
Instead, it will become part of a continuous river channel and the material that makes up the delta will
become part of the bedload transported downstream. Due to the size of the material, the coarser bedload
will likely not make it all the way to Boundary Reservoir after the initial flush of sediment, but instead
become deposited in natural pools and gravel bars in Lower Sullivan Creek. The smaller silt material
could be expected to be transported through Lower Sullivan Creek and into Boundary Reservoir and may
be deposited at the Sullivan Creek delta.

Lower Sullivan Creek is a steep channel characterized by large cobbles with a relatively flat bottom.
Gravels released from the reservoir delta would help restore suitable fish habitat in downstream reaches.
These are the desirable gravels that can provide improved fish and aquatic habitat to the “sediment
starved” portions of Lower Sullivan Creek. Inevitably, a portion of the delta material will reach
Boundary Reservoir and potentially be deposited in the Lower Sullivan Creek delta. Downstream from
Mill Pond, the riverbed primarily consists of boulders, cobbles, and bedrock (Appendix B-Photograph
13). Gravels trapped in the upstream delta of Mill Pond (Appendix B-Photograph 6) are desirable to
provide suitable fish habitat and a healthy aquatic ecosystem. With dam removal, some of this delta
gravel will be redistributed in the downstream reaches and on downstream point-bars which have
previously eroded. The bed-material load will increase and is expected to result in a more dynamic
channel in the alluvial reaches of Lower Sullivan Creek. Following dam removal, pools may aggrade but
velocities in the riffles will likely be too high for significant or long term aggradation.

54 Restoration Plan

The following sections describe the proposed conceptual restoration plan for the removal of both the log-
crib and concrete dams as well as the draining of Mill Pond. Additional details, plan view, section view,
and profiles are shown in Drawings R-7 through R-20. As this is just a conceptual plan, additional details
will be developed as part of the engineering design phase when additional information becomes available.
All restoration and re-vegetation will be developed in cooperation with the CNF.

541 Plan and Profile

The Sullivan Creek plan and profile of the Recommended Alternative is shown on Drawings R-7 through
R-9. Reference reaches of Lower Sullivan Creek were used to determine the channel and bankfull widths
as well as the grade for restoration purposes. During the engineering design phase of the project,
reference reaches in Upper Sullivan Creek will also be examined to supplement the design process. The
bottom of the channel may be layered with selectively placed cobbles (depending on existing conditions)
to begin stabilization of the channel bed. This material will be washed in-situ or screened prior to
placement to expose more of the cobbles and seal the bottom of the channel. Boulder clusters and LWD
will be placed in Reach 1 downstream of the dam to provide instream habitat, stabilize sediment and
dissipate energy as flows move through the former dam location and the narrow canyon section. Rock
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weirs will be used in the pond area for energy dissipation on steeper portions and around meanders.
Several LWD structures will be placed and partially anchored to increase habitat complexity and begin
recruitment for additional willows and riparian vegetation. Pools and riffles will be formed into the
cobble material. Multiple structures will be used to provide increased complexity and channel stability in
varied flow conditions.

54.2 Cross Sections

The majority of the earthwork will be concentrated on constructing a new stream channel and floodplain.
Cross sections of the stream channel and floodplain are shown on Drawing R-10, R-11, R-12, R-16, and
R-17. The configuration presented provides several key features. The bankfull channel will be designed
to carry the effective discharge and highest frequency flood levels (2-year flood events). In Reach 1,
where the channel is the steepest, there will be no floodplain because it is confined in bedrock. Boulder
clusters will be used in this area. In Reaches 2 and 3, there will be a terraced floodplain to provide
riparian habitat and woody species recruitment. Above the designed floodplain, the channel will taper up
approximately 1H:3V to an upland area. Surface treatments will consist of stream cobbles, large
boulders, rock weirs, coir geotextile, plantings, and strategic placement of LWD structures.

54.3 Features

Features of the restoration design will mimic the natural environment of Sullivan Creek and other local
streams and will include fish habitat as well as channel stabilization elements. Natural channel design is
based on the premise that “natural” channels tend toward equilibrium between channel form and sediment
and hydrologic inputs (Leopold and Maddock, 1953). Additional data is required for a process-based
natural channel design that will incorporate physically based governing relationships to determine channel
geometry and form. Data to be used in the design of a natural channel includes the computation of a
sediment budget, discharge duration, historical aerial photographs, and reference reach information.

Roughness in the channel and 100-year floodplain will include the placement of LWD, boulders, erosion
control and vegetation. These features are summarized in the following paragraphs; however, specific
details of the locations, quantities and types will be provided during the engineering design phase of the
project.

5.4.3.1 Large Woody Debris

Lower Sullivan Creek has lower densities of LWD than Upper Sullivan Creek due to the presence of Mill
Pond Dam blocking downstream movement over the past 100 years. The number of LWD structures in
the restored channel and floodplain will be similar or larger than the natural levels in Upper Sullivan
Creek. The LWD will also recruit additional wood and seed stock that will be transported downstream to
eventually increase Lower Sullivan Creek’s LWD densities.

LWD in the form of logs, branches, and root wads are designed to provide flow resistance and mimic
natural floodplain systems where trees are commonly observed inside and outside of the meander belt
width of the channel. LWD provides channel stability, habitat complexity, varied flow velocities, and
wood recruitment. Its presence is necessary for proper riparian-wetland functioning due to its ability to
dissipate stream energy and thereby reducing erosion and improving water quality, filter sediments,
capture bedload, aid in floodplain development, improve floodwater retention and ground water storage,
recruit additional wood to help stabilize stream banks, and support greater habitat complexity and
biodiversity. It will encourage additional wood species recruitment which will provide detritus and
stream shading.
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In certain locations, the LWD will act as engineered log jams with anchoring to provide roughness and
flow dissipation. The log jams are an alternative to extensive rock treatments and should provide more
varied habitat features than rock structures. The primary function for LWD placement is for channel
stability and fish habitat complexity; however, whitewater recreation safety will be considered during the
design process.

5.4.3.2 Rock Protection

Rock weir/riffle structures and stream cobbles will be placed in the stream channel for hydraulic stability,
increased roughness, increased habitat complexity, fish passage, and fish resting locations. The weirs will
be used to dissipate energy and create pools. They will be spaced at least five to seven channel widths
apart to avoid backwatering effects and allow intervening riffles or shallows between structures.

5.4.3.3 Fish Passage Boulder Clusters

Numerous areas within the steepest portions of the new stream channel will be treated with several large
boulder clusters to provide flow energy dissipation and fish resting and refugia. These will be designed
similar to a step-pool ladder to allow fish passage in the majority of stream flow conditions. The
structures are expected to provide ample resting opportunities and assist fish traveling upstream. The
primary function for boulder cluster placement is for channel stability and fish habitat complexity;
however, whitewater recreation safety will be considered during the design process.

5.4.3.4 Erosion Control

Erosion control measures listed in Section 5.2 will be used within the channel to minimize temporary and
permanent erosion. Additional features included within the bankfull channel will be installed to minimize
channel gradient and bank erosion, as shown in Drawings R-13 through R-20. These measures will
primarily consist of cobbles, boulders, rock weirs, coir fabric, log jams, and vertical posts and/or root
wads. The application of native hydroseed will also aid in reducing erosion susceptibility. Details will be
developed further in the engineering design phase with submittal of an Erosion and Sediment Control
Plan.

5.4.3.5 Stabilization Upstream of Mill Pond Delta

Stabilization efforts may be necessary upstream of the delta in Mill Pond (up to Station 62+00) to prevent
head-cutting of the stream and erosion of the banks. As discussed previously, the channel through the
delta will be restored to natural-like conditions tending towards equilibrium and managed through
adaptive management. This will require additional data collection such as topography and reference
reach surveys and the development of a sediment budget. Because this area has not been examined in
detail in this conceptual report, it will be further analyzed and developed in the engineering design phase
to include appropriate stabilization efforts, if required.

54.4 Revegetation

The generalized revegetation approach for the area that is exposed after the removal of both dams and
dewatering of Mill Pond is described below. Proposed revegetation plans will consist of creating diverse
fish and wildlife habitat, providing stream shading during the summer months, and controlling stream
bank erosion and moderating water velocities in Sullivan Creek. The restoration planting designs will be
approved by the CNF landscape architect for aesthetics and native plant use and will be designed to
replicate habitat conditions within the Sullivan Creek watershed.
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5.4.4.1 Planting Zones

The revegetation areas outlined in this report have been divided into four planting zones depending on
soil hydrology and position within the riparian valley. Hydroseed will be applied to areas on the site that
are not extremely saturated with water or receive regular flows from flood events. The hydroseed will be
primarily designed for erosion control purposes; however, native herbaceous species approved by the
CNF will be used to add habitat value to the site. The four zones are listed and described below and their
proposed location within the restoration area is depicted on Drawing R-20.

Riparian Zone: This zone is designed for areas adjacent to Sullivan Creek and includes portions of the
streambank above the edge of the stream channel up to the 5-year flood elevation. Native riparian plants
will be selected and a native herbaceous seed mix will be used to meet both the CNF standards for native
plants and weed control. Live stakes and potted plants will be installed in this zone.

Wetland Zone: This zone is designed for wetland areas near the inlet of Sullivan Creek into Mill Pond and
may include several areas from the edge of the stream channel up to the 2-year flood elevation. Plantings
in this zone will consist of live stakes collected from native trees and native shrubs from the surrounding
area and native containerized plants that meet the standards of the CNF. The wetland zone will be
designed to be inundated when the stream reaches the 2-year flood elevation.

Upland Zone: This zone is designed for areas above the 5-year flood elevation and will include upland
trees and shrubs. However, plants suited to riparian conditions (those that can withstand variable
hydrology) will be intermixed near the bottom of the upland zone to reduce water velocities and add
roughness during elevated flows. Upland areas that are not adjacent to streams will use plants suited for
drier conditions. This zone will also be underseeded with a native herbaceous seed mix that meets the
native plant standards of the CNF.

Sediment Disposal Zone: This zone is designed for areas above the 100-year flood elevation where
sediment removed from the channel has been placed in compacted layers. The soils are expected to be
sterile and have little structure, other than the structure developed by the placement and compaction
process. The planting plan developed during the engineering design phase will address soil fertility as
well as developing a plant community that can progress through the succesional stages. This zone will
not be exposed to channel flows and will likely be graded to prevent upslope runoff from entering this
sediment disposal zone. Therefore, the plant community will be selected to resist localized surficial
erosion while providing the other characteristics expected from upland zones in the area. Trees and
shrubs will be suited to drier conditions and meet the CNF native plant and weed control standards. This
zone will also be underseeded with a native herbaceous seed mix.

Table 5-3 lists the native woody and herbaceous plant species proposed for each zone. Restoration
planting designs will be approved by the CNF landscape architect for aesthetics and native plant use.

Table 5-3. Plant Zone Descriptions

Common Name Scientific Name Layer
Riparian Zone

Black cottonwood Populus balsamifera ssp trichocarpa | Tree
Sitka alder Alnus viridis spp. sinuata Tree
Western red cedar Thuja plicata Tree
Ninebark Physocarpus malvaceus Shrub
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Common Name Scientific Name Layer
Nootka rose Rosa nutkana Shrub
Red-osier dogwood Cornus sericea Shrub
Thimbleberry Rubus parviflorus Shrub
Bentgrass Agrostis sp. Herb
Sedges Carex sp. Herb
Wetland Zone

Black cottonwood Populus trichocarpa Tree
Western red cedar Thuja plicata Tree
Sitka alder Alnus sinuata Tree
Red-osier dogwood Cornus sericea Shrub
Willow sp. Salix spp. Shrub
Sedges Carex sp. Herb
Upland Zone

Douglas-fir Psuedotsuga menziesii Tree
Grand fir Abies grandis Tree
Lodgepole pine Pinus contorta Tree
Paper birch Betula papyrifera Tree
Western larch Larix occidentalis Tree
Mockorange Philadelphus coronarius Shrub
Rocky mountain maple | Acer glabrum Shrub
Serviceberry Amelanchier arborea Shrub
Snowberry Symphoricarpos albus Shrub
Thinleaf huckleberry Vaccinium membranaceum Shrub
Bentgrass Agrostis sp. Herb
Pinegrass Calamagrostis rubescens Herb
Strawberry Fragaria sp. Herb

55 Additional Studies

As mentioned in Section 5.2.2, additional studies may be necessary to determine the sediment fate and
transport and delta channel design. In addition to the above mentioned sediment and stream
surveys/studies, potential additional surveys/studies may include, but are not limited to, the following:

analysis,

Wildlife and fish study,
Botanical study,
Recreational use study,
Aesthetic study, and
Cultural resource study.

Wetland and ordinary high water mark delineation,

Topographic and bathymetric survey (Mill Pond, upstream and downstream channel reaches),
Grain-size distribution analysis to determine sediment budget,

Sediment transport modeling to predict rate, extent, and effects of sediment movement,
Geotechnical studies to include depth to bedrock, potential for erosion, and slope stability
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SECTION 6
RECOMMENDED ALTERNATIVE ENVIRONMENTAL ANALYSIS

6.0 I ntroduction

The information presented in Sections 1 through 5 identified five construction alternatives for the removal
of Mill Pond Dam and one no action alternative. Section 6 documents the existing site conditions and the
effects on the environment from implementing the Recommended Alternative (Alternative 5) as described
in detail in Section 5.

6.0.1 Background and Purpose

As previously stated in Section 1.2, Mill Pond Dam is part of the Sullivan Creek Hydroelectric Project
which was constructed in 1909 by the Inland Portland Cement Company. Use of the powerhouse
associated with Mill Pond Dam was discontinued in 1958 due to issues derived from the lack of
maintenance. Pend Oreille PUD began maintaining the project on November 25, 1958 under a FERC
non-power license and purchased the project in 1959. The 50-year FERC non-power license for Pend
Oreille PUD expired on October 1, 2008 but they still own and manage the Sullivan Creek Hydroelectric
Project.

The existing Mill Pond Dam no longer performs hydroelectric functions and does not actively store water
within the Sullivan Creek system. Pend Oreille County PUD, through SCL as a cooperating agency
under an Interlocal Agreement, is proposing to remove Mill Pond Dam and to restore the natural stream
channel of Sullivan Creek and the associated riparian and upland habitat through the dam reach. The
information presented within this section is intended to provide a baseline understanding of the existing
site conditions as well as analyze the potential effects the Recommended Alternative may have on human
health and the environment. The section will also provide the foundation for FERC’s National
Environmental Policy Act (NEPA) analysis.

6.0.2 Methodology

The environmental analysis presented in this section follows the FERC NEPA standards as outlined in
their guidance document Preparing Environmental Documents - Guidelines for Applicants, Contractors,
and Saff (FERC 2008). The information in this section is a summary of existing reports that were
previously developed by others for the Sullivan Creek Hydroelectric Project and the Boundary Project as
well as readily available information from federal, state, and local agencies that pertained to the Study
Area and adjacent properties. No additional project related studies were conducted as part of this
environmental analysis.

6.0.3 Data Collection / Review

McMillen obtained and reviewed available data from federal, state, and local agencies in conjunction with
previous reports obtained from Pend Oreille PUD, SCL and the CNF. A complete bibliography of the
reports that were reviewed during this environmental analysis is provided in Section 8.

6.04 General Setting

Mill Pond Dam is located in Pend Oreille County, Washington approximately three miles east of Metaline

Falls, Washington. The dam is located on Sullivan Creek in the CNF. The pond itself is located in a
valley and the dam and dike are situated on the western edge of the pond. Access to the dam is provided
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on CNF land via Sullivan Lake Road off of State Highway 31. The pond is situated approximately one
mile downstream of Sullivan Lake and Dam and approximately three miles upstream of Boundary
Reservoir. The specific location of Mill Pond Dam is depicted on Drawing 1.

Mill Pond Dam is located in the Selkirk Mountains. The regional climate for this area is considered to
have both continental and maritime air mass influence. Winters are relatively long due to the influence of
the Canadian Arctic and summers are generally warm with light rainfall. Daily temperatures can range
from 15 degrees Fahrenheit (°F) to 30°F in the winter and 46°F to 76°F in the summer. Annual
precipitation varies from approximately 15 to 25 inches in the valleys and up to 40 inches in the
mountains.

The topography of the region is steep, rugged and mountainous. Vegetative cover within the general
vicinity of Mill Pond (Study Area) primarily consists of coniferous forest with intermixed patches of
deciduous forest which is typical in this region. The average pool elevation of Mill Pond is
approximately 2,513 fmsl, occupies approximately 63 acres and depths reach up to approximately 35 ft.
The dam is 134 ft long by 55 ft high with an 84-ft long ogee spillway. An earthen dike is present along
the left abutment of Mill Pond that is approximately 850 ft long. From Mill Pond, Sullivan Creek flows
west for approximately three miles to the confluence with the Pend Oreille River near the town of
Metaline Falls. The two main tributaries that flow into Mill Pond are Upper Sullivan Creek and Outlet
Creek (includes Harvey Creek). Lower Sullivan Creek drains the Sullivan Creek Watershed as well as
the Harvey Creek Watershed. The two watersheds include a combined estimated area of approximately
142.5 square miles. A detailed physical description of the dam and hydraulic/hydrology characteristics of
Sullivan Creek are presented in Sections 2.2.2 and 2.2.3.

6.0.5 Study Areaand General Definitions
The baseline Study Area for the project includes the following areas and is depicted on Drawings 8 and 9:

e 100 ft around the edge of Mill Pond,

e 100 ft from each side of Lower Sullivan Creek from Mill Pond Dam to the confluence of the
Boundary Reservoir, and

e 100 ft from each side of Lower Sullivan Creek starting at the delta area in Mill Pond and
extending 500 ft upstream.

At times throughout this environmental analysis, a broader geographic area than the above mentioned
baseline Study Area may be required to properly address particular project elements and affected
resources. If the resource warrants a modified Study Area, it will be described at the beginning of each
resource section. The following terms are used throughout Section 6 to define resources in the Study
Area and resource related impacts from the implementation of the Recommended Alternative.

o Affected Environment: Briefly describes the existing environment based on information from
existing documents, study reports and available information.

e Environmental Effects: Describes the impacts to resources from the Recommended Alternative.

e Cumulative Impacts: Identifies those resources for which cumulative effects have been identified
and indicates whether the proposed action would contribute to such cumulative effects.

e Unavoidable Adverse Impacts: Characterizes any adverse impacts that will occur despite the
implementation of the Recommended Alternative.
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6.1 Geological and Soil Resour ces

The modified Study Area for geological and soil resources include the following area (Drawings 10 and
11):

e 0.25 miles around Mill Pond and Lower Sullivan Creek starting at Mill Pond Dam.
6.1.1 Affected Environment
6.1.1.1 Geological and Soil Characteristics

The Study Area is located within the Okanogan Highlands physiographic province. Geology in this area
resulted from volcanism, intrusion of granitic rock, and deformation and metamorphism of accreted
marine sediments (William et al. 1995; Alt and Hyndman 1984, as cited by SCL 2009a). Continental
glaciation approximately 20,000 to 10,000 years ago (Stoffel et al. 1991, as cited by SCL 2009a) deeply
eroded the bedrock and left areas of thick glacial and post glacial sediments. The Pend Oreille River in
this province bisects the Selkirk Mountains and cuts through Metaline Limestone and Ledbetter Slate.

The underlying geology within the Sullivan Creek drainage is metamorphic and mostly metasedimentary
(marine metasediments, metaconglomerates, metacarbonate, quartzite and argillites) with rocks that have
been folded and sheared by a number of faults (USFS 1996). The predominate bedrock unit in the Mill
Pond area is Maitlen Phyllite and valuable mineral deposits, including lead, zinc, gold and limestone, can
be found in the general area of the Sullivan Creek watershed. Placer gold historically was mined along
Sullivan Creek (USFS 1996) and recreational small suction dredge mining still continues. Glacial
material generally fills the valley bottoms and many upland slopes in the Sullivan Creek drainage (USFS
1996).

The soils in the drainage are formed from colluvial bedrock material, glacial material, and volcanic ash
(USFS 1996). Erosion throughout the drainage primarily occurs in the form of landslides, and the
channel is deeply entrenched and confined as it cuts through a rock canyon (USFS 1996; Andonaegui
2003, as cited by SCL 2009a). Sections of Sullivan Creek downstream and upstream from Mill Pond
Dam are historically prone to landslide activity (USFS 1996; Andonaegui 2003, as cited by SCL 2009a).
Throughout the Sullivan Creek drainage, channels primarily comprise narrow V- or U-shaped valley
forms (Rosgen A and B channel types) and do not and did not historically have many oxbows, backwater
habitat, or ponds (USFS 1996; Andonaegui 2003, as cited by SCL 2009a).

Surficial geology within the boundary of the Study Area was collected from the Washington Department
of Natural Resources ([DNR] 2005) and is presented in Drawing 10, Surficial Geology Map. The
following geologic units were identified within the Study Area:

Qqgd: Quaternary continental glacial drift

Qqgl: Quaternary glaciolacustrine deposits
Cph(m): Maitlen Phyllite

OCcb(d): Metaline formation, bedded dolomite
Kig(s): Monzongranite

Predominate soil types and characteristics (USDA 1992) identified in the Study Area include the
following as listed in Table 6-1 and presented on Drawing 11:
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A brief description of the predominate soil types in the immediate vicinity of Mill Pond where

Table 6-1. Soils Typesin the Study Area

Nizlkl)er Soil Name
1 Ahren loam, 2 to 20 percent slopes
2 Ahren loam, 20 to 40 percent slopes
3 Ahren loam, 40 to 65 percent slopes
4 Aits loam, high precipitation, 0 to 15 percent slopes
6 Aits loam, high precipitation, 25 to 40 percent slopes
7 Aits loam, high precipitation, 40 to 65 percent slopes
16 Belzar silt loam, high precipitation, 40 to 65 percent slopes
17 Belzar, high precipitation-rock outcrop complex, 5 to 40 percent slopes
20 Bonner silt loam, 0 to 10 percent slopes
22 Borosaprists, ponded
50 Hartill-rock outcrop complex, 40 to 65 percent slopes
55 Inkler gravelly silt loam, 0 to 20 percent slopes
56 Inkler gravelly silt loam, 20 to 40 percent slopes
59 Inkler-rock outcrop complex, 40 to 65 percent slopes
60 Kaniksu sandy loam, 0 to 15 percent slopes
61 Kaniksu sandy loam, 15 to 40 percent slopes
63 Kiehl gravelly silt loam, 0 to 10 percent slopes
65 Manley silt loam, 40 to 65 percent slopes
70 Martella silt loam, O to 5 percent slopes
73 Martella silt loam, 25 to 40 percent slopes
86 Newbell silt loam, 0 to 25 percent slopes
87 Newbell silt loam, 25 to 40 percent slopes
90 Newbell stony silt loam, 40 to 65 percent slopes
94 Newbell-rock outcrop complex, 40 to 65 percent slopes
99 Pits
110 Riverwash
113 Rock outcrop
119 Rock outcrop-Orthents complex, 40 to 65 percent slopes
122 Rubble land
127 Sacheen variant silt loam
128 Scotia fine sandy loam, 0 to 7 percent slopes
129 Scotia fine sandy loam, 7 to 15 percent slopes
139 Smackout loam, 40 to 65 percent slopes
142 Threemile silt loam, 0 to 25 percent slopes
143 Threemile silt loam, 25 to 40 percent slopes
144 Threemile silt loam, 40 to 65 percent slopes
145 Typic Xerorthents, 30 to 65 percent slopes
159 Waits loam, 40 to 65 percent slopes
160 Waits-rock outcrop complex, 25 to 40 percent slopes
162 Xerochrepts-Aquic Xerofluvents complex, 0 to 5 percent slopes
163 Water

construction and restoration activities will occur is presented below. The soils consist primarily of silt,
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sand, clay and muck (muck defined as very fine silt and organics) and the particle size of these soils is a
direct function of the Mill Pond Environment. Currently, the velocity of stream flow through Mill Pond
is reduced by the presence of the dam. As stream velocity is reduced, sediment load or suspended soil
load drops out with the largest soil particles — small diameter gravel, coarse sand dropping out first,
followed by smaller diameter soil particles (silt/clay) followed last by muck. Removal of the dam will
provide a consistent stream velocity through the Mill Pond area. A consistent stream velocity will carry
larger sediment loads through this area. Future soil particles in the Mill Pond area (post dam removal)
will consist of more gravel (aggregate diameter ranging from 0.5 to 3 inches in size).

e Aits: The Aits soil unit consists of silt to sandy loam at shallow depths of less than 12 in,
becoming a gravelly loam to very gravelly clay loam from 12 to 60 in of depth.

o Bonner: The Bonner soil unit consists of gravelly silt loam to a depth of 24 in. From 24 to 60 in
the Bonner changes to very cobbly loamy sand that is extremely gravelly sand.

o Borosaprists: The Borosaprists soil unit consist of bottom Mill Pond sediments or muck at 40 to
60 in of depth the muck changes over to a very fine sandy loam, silt loam and silty clay loam.

e Hartill-rock: The Hartill-rock unit consists of silt loam to 5 in becoming a very sandy to gravelly
loam or a very gravelly silt loam from 5 to 60 in. At some locations the Hartill rock changes to
unweathered bedrock at 36 in within the Mill Pond Area. At 42 in or deeper, in those areas not
underlain by bedrock, the Hartill-rock soil unit contains very cobbly sandy clay loam to very
gravelly silt loam.

o Inkler: The Inkler soil unit consists of a very gravelly loam, gravelly silt loam, to very cobbly
loam. The Inkler soil unit is consistent from 0 to 60 in.

e Smackout: The Smackout soil unit consists of gravelly sandy clay loam — gravelly silty clay loam
to gravelly loam to 60 in.

o  Xerochrepts-Aquic Xerofluvents Complex: The Xerochrepts-Aquic Xerofluvent complex consists
of Gravelly silty loam to sandy loam. At 20 in of depth the Xerochrepts becomes extremely
gravelly loamy sand to gravelly sand. The Aquic Xerofluvents complex portion is silt loam. At
20 in the Aquic Xerofluvents changes to a stratified very cobbly sand to sandy loam.

6.1.1.2 Site Characteristics
6.1.1.2.1 Mill Pond

Mill Pond is a man-made feature impoundment which occurs in a low gradient segment (approximately
0.5 percent) of the Sullivan Creek corridor. The surrounding valley bedrock at Mill Pond consists of
Maitlen Phyllite of Paleozoic-Precambrian age, but the slopes immediately adjacent to the pond are
formed in glacial till of Pleistocene age. The Pleistocene age is from 2.5 million to 12,000 years before
present time. The Pleistocene covers the most recent period of repeated glaciations in North America.
The side slopes range from about 20 to 40 percent. Soils within the Study Area include Bonner,
Smackout and Xerochrepts-Aquic Xerofluvents on the south side and Aits on the north side, all of which
formed over glacial till and are deep to bedrock (USDA 1992). Because water levels do not fluctuate
significantly in Mill Pond, riparian vegetation and topsoil generally occur to the water’s edge (SCL 2008).
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The Mill Pond impoundment feature consists of an earthen dike and concrete dam structure. The earthen
dike is approximately 850 ft long by approximately 50 ft wide and located to the west of the concrete
dam. The concrete dam structure is approximately 100 ft long by 10 ft wide and 50 ft tall with a fixed-
elevation outlet spillway. Outlet Creek flows into Sullivan Creek prior to emptying into Mill Pond. A
large sediment depositional area is located at the inlet of Mill Pond where bed-load in Sullivan Creek has
deposited. Based on historical aerial photos, much of the bed-load in Mill Pond was deposited prior to
the 1960’s. A large portion of the material appears to have originated from a series of landslides and road
failures upstream in the main stem of Outlet and Sullivan Creeks. The depositional area at the mouth of
Mill Pond is approximately 1,500 ft long, by approximately 500 ft wide, and covers approximately 17
acres. Most of the soil deposits are well-vegetated with alder and shrubs. The shape and condition of the
submerged portions of these deposits are unknown. Once the dam is removed, these deposits under the
surface water will be exposed (SCL 2008).

6.1.1.2.2 Sullivan Creek

Sullivan Creek can be divided into two segments below Mill Pond. The first segment is approximately
0.9 miles long and extends from Mill Pond Dam to the confluence with North Fork Sullivan Creek. This
gradient is low to moderate and is surrounded by Maitlen Phyllite bedrock. The soils through this reach
generally consist of Bonner silt loam and Kiehl loam, found on the low floodplain, and Newbell silt loam,
Aits loam, Threemile silt loam and Waits loam, which are found on the upland slopes. The low gradient
stream meanders in a moderately confining valley ranging from approximately 100-to-300-ft wide.
Landslides have occurred where the stream has undercut the upland slopes. The soil(s) in the upland
slopes consists of fine to medium grained sand and silty loams, to very gravely clay loams with limited to
no cohesion. In the spring of 1997, the Sullivan/Outlet stream undercut the adjacent valley hill slopes,
causing a landslide that closed Sullivan Lake Road (SCL 2008).

The second or lower segment of Sullivan Creek extends from the confluence with North Fork Sullivan
Creek to the confluence with Pend Oreille River (Boundary Reservoir) at Metaline Falls and is
approximately 2.35 miles in length. The gradient increases, the canyon become incised, and the stream
straightens through this reach of stream. The channel is bedrock controlled with the lower slopes
dominated by rock outcrops, while the upper slopes are composed of rock outcrops and glacial till
deposits. During the years of the hydropower supply flume operations (1909-1956), landslides in the
upper slopes of this area destroyed or damaged the flume system to the powerhouse several times (SCL
2008).

6.1.1.3 Geological / Soil Hazards
As noted in previous reports:

o Old landslide scars are visible along Outlet/Sullivan Creek between Sullivan Lake Dam and Mill
Pond. The narrow valley constrains the meanders, causing slumps along the canyon walls.
Landslides along Sullivan Creek are discussed in newspaper articles dating from the late 1800°’s
(SCL 2008).

e Landslides below Mill Pond Dam have occurred where the stream has undercut the upland slopes.
In the spring of 1997, Sullivan Creek undercut the adjacent valley hill slopes, causing a landslide
that closed Sullivan Lake Road (SCL 2008).

o During the operation of the hydropower project (1909-1956), landslides in the upper slopes of
this area destroyed or damaged the flume system to the powerhouse several times (SCL 2008).
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The predominate geological soil hazard within the Study Area is the potential for landslides in the upland
slope soil units along the stream embankments below and above Mill Pond. Within the Study Area, once
water levels have been lowered, the potential for soft, cohesion-less, or saturated soil slumps in the
original Sullivan Creek channel embankments are possible. There are no other known or identified soil
hazards. There are no mapped faults, fissures, or voids in the Study Area (DNR 2005).

6.1.1.3.1 Environmental Hazards

The Mill Pond bottom sediments did contain some biogenic gas (naturally occurring) that limited sub-
bottom acoustic energy penetration. Three surface sediment samples were selected and analyzed for
dioxins and furans in the Sediment Evaluation (Tetra Tech 2009i). The toxicity equivalency quotient
(TEQ) was calculated by multiplying the analytical result for each congener by the toxicity equivalency
factor (TEF). The TEFs used were from the World Health Organization (Van den Berg et al. 1998, as
cited by Tetra Tech 2009i). Very few dioxin and furan congeners were detected above the method
reporting limit, consequently the TEQs calculated for each sample were very low and did not exceed
screening level concentrations. The same surface sediment samples were also analyzed for 17
Polybrominated Diphenyl Ethers (PBDE) congeners. None of the samples analyzed for PBDES were
detected above the method reporting limit (MRL). The MRL is the lowest amount of an analyte in a
sample (soil or water) that can be quantitatively determined with stated, acceptable precision and
accuracy under stated analytical conditions (i.e. the lower limit of quantitation). Therefore, laboratory
analyses are calibrated to the MRL, or lower.

6.1.1.4 River Bank / Shoreline Erosion

Characteristics of the geology and soils relevant to erosion are described in the Erosion Study Final
Report (Tetra Tech 2009a). The erosion susceptibility of the primary geologic units in the Study Area is
identified as:

Quaternary glacial deposits (Till): These glacial deposits are unconsolidated and susceptible to erosion by
all erosional processes. Samples collected for the Erosion Study Final Report (Tetra Tech 2009a)
indicated that the till ranged from boulder gravel with sand to gravely sand with minor fines to silty sand.

Quaternary lacustrine/alluvium: The Quaternary alluvium/lacustrine deposits are slightly compacted but
still moderately susceptible to erosion by wave action, pond fluctuations and stream currents. The
lacustrine/alluvium is composed of silty sand with approximately 10 to 20 percent clay.

Common or Road Fill: The composition and erodibility of fill varies depending on the mix of fill
materials. In most road locations adjacent to Mill Pond, the fill was placed on the side of an already steep
slope and left at the angle of repose of the fill material. The material can be susceptible to erosion from
road runoff or wave action if not protected by riprap.

Riprap: The riprap placed in the Mill Pond area is imported from local gravel pit sources. Gravel in the
Mill Pond area originates from the Quaternary glacial deposits. The rip rap is not susceptible to erosion
due to its large size (diameter) or specific gravity (mass or weight).

6.1.1.5 Accumulated Sediment / Sediment Transport
Past land management activities within the Study Area have created excessive sediment transport from

the upper watershed with subsequent deposition of coarse particles within the transition zone and finer
clays and silts into the lacustrine zone of Mill Pond, thereby decreasing pool volume of the reservoir over
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time. Mill Pond Dam intercepts large woody debris and all sizes of sediment load being transported
downstream to lower reaches of Sullivan Creek (SCL 2009a).

In addition to the altered sediment transport processes resulting from the presence of Mill Pond Dam,
Sullivan Creek morphology and hydrology have been affected by the release of water from Sullivan Lake
Dam, channel straightening activities, Sullivan Lake Road, and the historic removal of large woody debris
from the Sullivan Creek drainage (USFS 1996, as cited by SCL 2009a). For example, according to the
USFS, the Sullivan Creek channel between the North Fork Sullivan Creek confluence (RM 2.35 in
Sullivan Creek) and Mill Pond Dam (RM 3.25) most likely historically consisted of pool-riffle
morphology. Now this reach has a predominately plane-bed morphology, likely the result of altered
sediment transport processes, channel straightening activities, Sullivan Lake Road, and removal of large
woody debris. The CNF (1996, as cited by SCL 2009a) also notes that these same activities have altered
the stream morphology of Sullivan Creek from Mill Pond upstream to Gypsy Creek. In 1971, the CNF
estimated that sediment was being deposited into Mill Pond at the rate of 2,000 to 2,500 cubic yards per
year (SCL 2009a).

Sediment accumulation as interpreted from the bathymetry profiling data in Mill Pond (Tetra Tech 2009i)
shows a maximum thickness of 12.4 ft, with an average thickness of 4.8 ft. The isopac of Mill Pond
shows a sediment volume of approximately 465,800 cubic yards. This thickness likely underestimates the
post-impoundment sediment thickness in areas where biogenic gas is present, but it could also
overestimate the thickness in areas where greater penetration was achieved, since there is no clearly
identified stratigraphic layer evident in the data (discontinuity) that defines the transition between pre-
and post-impoundment sediments in Mill Pond. The CNF estimated in 1971, that sediment was being
deposited into Mill Pond at the rate of 2,000 to 2,500 cubic yards per year.

The average length of sediment recovered in core drilling completed on Mill Pond is 6 ft with an average
recovery percentage of 81 percent. The core logs show that in most of the Mill Pond cores, the upper 3.8
to 6.5 ft consist of silt (ML), underlain by poorly graded sand (SP) of well-graded sands (SW) or gravels
(GW). The well-graded gravels (GW) identified in the cores potentially outlines the separation between
historical sediments (Pre Mill Pond Dam) and sediments deposited in Mill Pond after the construction of
the dam in 1909.

The dam at Mill Pond has changed the amount of sediment and bed load entering Lower Sullivan Creek.
Given the background of landslides in this terrain, it is unclear to what extent this may have increased
down cutting or lateral cutting, thereby potentially increasing the amount or size of landslides below Mill
Pond (SCL 2009a). An evaluation of sediment transport in Sullivan Creek during and post construction
activities is located in Section 5.

6.1.1.6 Existing Erosion Control M easures

Sullivan Lake Dam operations have changed the magnitude of the peak flow events into Outlet Creek and
downstream in Lower Sullivan Creek. The two streams would have peaked at or near the same time,
primarily in the spring season and during heavy rain storm events. With dam operations at Sullivan Lake
and at Mill Pond, the spring flow velocity from Outlet and Sullivan Creeks are significantly reduced so
the overall peak flow(s) is half of what occurred under pre-dam conditions. Study Report 14 for the
Boundary Hydroelectric Project (Tetra Tech 2009c) indicate that some stream reaches with the Study
Avrea are receiving heavy amounts of sediment while others are experiencing a deficit of sediment due to
trapping of bed-load material behind the Mill Pond Dam. With a reduction of peak flows, the extent, size,
and frequency of stream bank erosion and landslides have been reduced along the lower Sullivan Creek
corridor (SCL 2008).

Report Page 42 March 2010



Seattle City Light Mill Pond Removal and Restoration

6.1.1.7 Seismology

Based on historical data from the National Geophysical Data Center ([NGDC] 2009), the Study Area has
never had a registered seismic event. However, one registered seismic event occurred in 1939 at Sullivan
Lake. The Sullivan Lake seismic event was so small that it did not register over one magnitude on the
Modified Mercalli Intensity scale. Metaline Falls has reported 10 seismic events since 1936. Only two
seismic events of magnitude 4 or higher were noted and they occurred in 1942 and 1946. The last
reportable seismic event was in 1983 and no other seismic events have been reported in Metaline Falls
since then (NGDC 2009).

6.1.2 Environmental Effects
6.1.2.1 Effectsof the Recommended Alter native on Geology and Soils

Temporary and permanent direct effects will be created by the implementation of the Recommended
Alternative. These direct effects will include:

Temporary Direct Effects

e Erosion: The potential for erosion to occur during the implementation of the Recommended
Alternative would increase during dam removal and stream restoration activities. Removal of
sediment plugs, movement of heavy machinery over newly exposed shoreline, and earth moving
activities will increase the potential for sediment movement.

o Shallow Translational Slides: Shallow translational slides can be initiated by removal of toe
support or by saturated soils within or at the base of the slope. This may occur with the
“draining” activities associated with the stream restoration process.

e Slumping: Slumping is a deep-seated, rotational mass movement of material that may occur in
more homogeneous, fine-grained sediment areas and can also be initiated by removal of toe
support or saturated soils within or at the base of the slope during project implementation.

e Raveling :Raveling is the grain-by-grain movement of material down slope that may occur on
hills with loose materials. It often occurs in unconsolidated material on steep slopes when
vegetative cover is removed or not yet established and could increase as areas are exposed and
restored.

e Rills/qullies: Rills and gullies may form if surface runoff becomes concentrated and has enough
energy to erode and transport soil particles. Again, this type of erosion often occurs when
vegetative cover is removed or not yet well established.

o Trampling: Trampling will increase in locations where people or machinery work on the site,
trample vegetation, and scuff or agitate underlying soils.

o Road Erosion: Road erosion occurs on unpaved road surfaces (temporary construction roads
within Mill Pond construction site) and on road-fill embankment slopes. The roads in this
category include temporary construction-related roads within the Mill Pond Area and the paved
roads located between Sullivan Lake Dam and the Mill Pond area. There are approximately four
miles of paved roads adjacent to Sullivan Creek. Potential erosion may occur on the fill
embankments that are immediately adjacent to Sullivan Creek during pond dewatering activities.
However, severe erosion is not expected due to the installment of rip rap along the majority of the
roads. Additional rip rap may need to be installed on the lower embankment portions after Mill
Pond water levels are lowered.
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Permanent In-direct Effects:

e The stream banks above Sullivan Creek are densely vegetated with coniferous forest and riparian
plant communities. The USFS described the banks along Sullivan Creek as “generally stable”
(USFS 1996). However, sections of the Study Area are historically prone to landslide activity
(USFS 1996; Andonaegui 2003, as cited by SCL 2009a). The Recommended Alternative may
result in very localized increased velocities in Lower Sullivan Creek from the aggradation of
pools and eddies which may cause minor erosion along the banks. Unforeseen factors such as
excessive snow melt or precipitation events may contribute to erosion during the project.

6.1.2.2 Effectsof the Recommended Alter native on Sediment Accumulation and Transport

An evaluation of sediment transport in Sullivan Creek corridor during and post construction activities in
the Mill Pond area is located in Section 5.3.

6.1.2.3 Effectsof the Recommended Alter native on Sediment/Hazar dous Waste Removal and
Disposal

The Mill Pond bottom sediments did contain some biogenic gas (naturally occurring). Three surface
sediment samples were selected and analyzed for dioxins and furans in a previously completed Sediment
Evaluation (Tetra Tech 2009i). Very few dioxin and furan congeners were detected above the method
reporting limit.  The same surface sediment samples were also analyzed for 17 Polybrominated Diphenyl
Ethers (PBDE) congeners. None of the samples analyzed for PBDEs were detected above the method
reporting limit. Therefore, hazardous waste removal or disposal is not anticipated during the
implementation of the Recommended Alternative based on the Tetra Tech 2009 sampling event.

6.1.2.4 Effects of Recommended Alter native on Soil Erosion

To increase the retention of desirable sediment sizes within portions of the Sullivan Creek corridor,
utilization of large woody debris or other enhancement measures will be required. A full description of
methods for controlling soil erosion is identified in Section 5.2.

6.1.2.5 Protection, Mitigation and Enhancement

The environmental measures proposed below are designed to reduce erosion where important resources
are at risk and to mitigate for Project-related erosion losses within the Study Area.

Bank and slope stabilization practices that may be used:

Hydro-seeding,

Wattle placement,

Re-establishing live cuttings/stake willows and dogwood,
Installation of seeded erosion control blankets,

Minor slope grading,

Anchoring of slope toes,

Prevent surface runoff from disturbed areas during construction, and
Tree revetments.
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All stabilization techniques should be carefully planned to minimize further destruction of established
vegetation along the shorelines. A list of suggested BMPs to protect and stabilize potential soil erosion in
the Mill Pond Area is outlined in Section 5.2.3.

6.1.2.6 Cumulative Effects
Cumulative effects in the Study Area may result from, but are not limited to, the following items:

e Change in water management at Sullivan Lake Dam,
e Alternations to land and stream management that may include:
0 Stream restoration
0 Bank stabilization
0 Forestry activities (clear cuts)
0 Road construction
e Change in recreation management requirements in Sullivan Creek and Sullivan Lake.

These items may alter the Study Area flow regimes resulting in stream bank erosion and increasing the
potential for landslides. Future agency project actions outside the scope of this project are unforeseeable
at this time and the impacts from them are unknown.

6.1.2.7 Unavoidable Adverse Impacts

The unavoidable adverse impacts on geological and soil resources in the Study Area may include both
temporary and long term erosion. However, erosion is expected to be minimal because erosion control
structures (BMPs) will be installed in potential erosion areas with Mill Pond to reduce impacts. Localized
erosion during pond dewatering and construction activities in the Mill Pond area may include under
cutting of banks, shallow translational slides, slumping, raveling, rills/gullies, trampling and non-project
road erosion. Long term erosion of the Study Area may include the development of new erosion areas
along the Sullivan Creek Corridor from the Sullivan Lake Dam outlet to the Historical Power House at
Metaline Falls as the overall gradient of this corridor will return to pre-1909 conditions.

6.1.2.8 Consistency with Comprehensive Plans

The geology and soils related management goals and policies associated with relevant comprehensive
resource management plans were reviewed to assess Project consistency. The Recommended Alternative
for the Study Area will comply with the following comprehensive plans.

e CNF Land and Resource Management Plan (CNF 1988) - The CNF land and resource
management plan contains a number of forest-wide standards and guidelines related to soils and
erosion. These were reviewed, and the Recommended Alternative was determined to be
consistent with the Land and Resource Management Plan guidelines applicable to Project
activities and erosion, including:

o National Forest system lands will be managed under the principle of multiple use and
sustained yield without permanent impairment of land productivity.

0 Identify areas of high soil erosion or mass failure potential and evaluate probable impacts
of resource development.

o Comply with State requirements in accordance with the Clean Water Act through the
selection and implementation of BMPs. These BMPs include practices to prevent or
minimize erosion and runoff from roads, protection of riparian areas, and prompt
revegetation of disturbed areas (CNF 1988).
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0 Revegetate cut and fill slopes and other large areas of disturbed soil as quickly as
possible with vegetation suitable for the management goals of the area.

0 Suspended and bed load sediment and/or changes in bank stability caused by
management activity will be considered excessive and mitigation will be implemented.

o0 Emphasize the protection and improvement of soil, water, vegetation, fish, and wildlife
resources while managing riparian areas.

6.2 Aquatic Resources

The Study Area for aquatic resources includes the baseline Study Area (Drawings 8 and 9).
6.2.1 Affected Environment

6.2.1.1 Water Resources

6.21.1.1 General Aquatic Habitat

Aquatic habitat in Sullivan Creek and its tributaries ranges from fair to excellent in quality. Limiting
factors in this stream include scarcity of in-stream LWD and pool habitat, substrate embeddedness and
marginal summer water temperatures on main Sullivan Creek. These limiting factors can be traced back
to past historic riparian logging, stream cleaning and the location of the existing road system. The habitat
of the tributaries of Sullivan Creek above Mill Pond tends to be more complex and of better quality with
steep gradients being the limiting factor (SCL 2008).

Land Management Activities

Past land management activities initiated excessive sediment transport from the upper watershed with
subsequent deposition of coarse particles within the transition zone and finer clays and silts into the
lacustrine zone of Mill Pond, thereby decreasing pool volume of the reservoir over time. Very little
habitat data exists on Mill Pond reservoir.

Considerable timber harvest has occurred in the Sullivan Creek watershed (USFS 1996, as cited by
WSCC 2003). From 1955 through the mid-1970s, extensive logging occurred in the watershed using the
Idaho Jammer system. Jammer “roads” were built every 100-500 ft and trees were yarded to these roads.
Generally the “roads” had no culverts or other drainage structures, and were closed after harvest (USFS
1996, as cited by WSCC 2003). Some channel straightening from RM 0.5 — 2.1 and riprapping and
gabion placement was undertaken along Sullivan Creek as far back as the 1950s to mid-1960s. Evidence
was found of one section of Sullivan Creek being straightened in 1962 under a federal work program.
Aerial photo interpretation confirms that Sullivan Creek is straighter today than it was in 1949 (USFS
1996, as cited by WSCC 2003). Historically, Sullivan Creek appears to be prone to landslide activity,
especially where the stream channel intercepted slide areas. The armoring and straightening were
apparently done to stop small rotational slides along the valley sides and to protect U.S. Forest Roads
2200 and 2220 (Sullivan Creek Road) where construction of roads cutting the toe of slopes, may have
reactivated old slide areas. Also, in the 1970s riprap was placed and LWD was removed to prevent lateral
migration of the stream after high flows damaged the road. Currently, the channel has deepened
somewhat and stabilized. Mid-channel bars have generally disappeared. Bank cutting and lateral
migration have generally ceased (some bank cutting continues due to dredging. The extent to which this
has been exacerbated by human-induced activities in the watershed, like timber harvest, road widening,
channel straightening, and bank armoring, is uncertain (USFS 1996, as cited by WSCC 2003).

Debris torrents within Sullivan Creek, triggered by road systems associated with extensive jammer
logging from 1955 through the mid-1970s, put a lot of bedload and organic debris into Sullivan Creek
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(combined with probable surface erosion from the jammer logging). Aerial photo examinations by the
CNF showed evidence of several hundred-year-old landslides in road cuts made along U.S. Forest Rd.
2212 near Totem (RM 10.75) and Rainy creeks (RM 11.7) (USFS 1996, as cited by WSCC 2003).

Portions of Sullivan Creek from the North Fork Sullivan Creek (RM 2.35) upstream to Gypsy Creek (RM
13.8) have been straightened (USFS 1996, as cited by WSCC 2003). Evidence was found that a section
of channel was straightened in 1962 under a Federal work program. Aerial photo interpretation by the
CNF, comparing 1949 and 1972 photos confirmed that the channel is straighter today than in 1949, and
that the straightening was done in the late 1950s to mid 1960s.

Upstream of Mill Pond Dam (RM 3.25), the riparian areas along Sullivan Creek and Harvey Creek and its
tributaries have been heavily logged historically. Past harvest and wildfires have removed most of the
largest components of the riparian stands (old growth), although species composition of the vegetation
community is primarily composed of species expected of the natural community. The riparian areas are
also continuous in nature with limited road crossings. Portions of the riparian areas have been replaced
by CNF and county road systems limiting the total riparian area from historic levels (USFS 1999, as cited
by WSCC 2003). Sullivan Lake Road and USFS Road 2220 are located within a major portion of the
Sullivan Creek valley bottom. While the riparian vegetation is not at climax conditions, over 50 percent
of the existing vegetation is what would be expected of these conditions. The riparian area is presently
providing adequate shade, detritus, and LWD for the stream system. In some areas, particularly valley
bottoms, the width of the existing riparian buffer may not be adequate to filter all the sediment that leaves
the road surfaces during the year (USFS 1999, as cited by WSCC 2003).

Large Woody Debris

Mill Pond Dam also intercepts large woody debris and gravel being transported downstream (SCL 2008),
resulting in a deficit conditions downstream. Woody debris is generally located in Sullivan Creek below
Mill Pond Dam. High winter flows through the steep-walled canyon appear to flush woody debris out of
the lower system (CES 1996, pg. 25, as cited by WSCC 2003). Nine out of 19 reaches of Sullivan Creek
had less than 20 pieces per mile of LWD. LWD occurred in low densities in Sullivan Creek (McLellan
2001, pg. 119, as cited by WSCC 2003). The riparian areas along Sullivan Creek have been historically
harvested and have roads located within some of the riparian areas. Dams on Sullivan Lake and on
Sullivan Creek have prevented and continue to prevent the downstream movement of large wood into
Lower Sullivan Creek. Upstream of Sullivan Lake and Mill Pond dams, the ability of the existing
riparian areas to provide future recruitment source for LWD in the long term is good (USFS 1996, as
cited by WSCC 2003).

Woody debris removal in Sullivan Creek and channel straightening in portions of Sullivan Creek from
North Fork Sullivan Creek (RM 2.35) upstream to Gypsy Creek (RM 13.8), may have contributed to a
more simplified channel (USFS 1996, as cited by WSCC 2003). Woody debris jams were removed in the
1970s to reduce lateral migration and bank cutting around the jams (USFS 1996, as cited by WSCC
2003). Low LWD levels are causing major channel instability. Historically, Sullivan Creek had large
debris jams that stored sediment, provided bank armoring, deepened the channel, and provided resistance
to flow. Historic riparian harvest, road building, and dispersed recreation have greatly diminished the
supply of LWD that make up debris jams.

Bedload/Embeddedness

The reaches of Sullivan Creek that were surveyed by the CNF (RM 0 — 21) had embeddedness levels of
less than 35 percent. The natural level of embeddedness is not known for these channels and geologic
types due to lack of reference streams (USFS 1999ce, pg. 9, as cited by WSCC 2003). Flooding and
scouring in Sullivan Creek are likely occurrences in Lower Sullivan Creek. Stream flows in the Sullivan
Creek reach downstream of the powerhouse (RM 0.6) are not regulated. High flows during snowmelt are
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typical and can exceed 1,000 cfs during times of the year when bull trout eggs and alevins are still in the
gravel (CES 1996, pg. 25, as cited by WSCC 2003).

In Lower Sullivan Creek, downstream of Mill Pond Dam (RM 3.25), channel bedload material is
deficient. All bedload sediment, and most suspended sediment that enters Mill Pond, is deposited behind
the dam (USFS 1996, as cited by WSCC 2003). A delta has developed in Mill Pond, estimated to contain
72,719 cubic yards of material (cited to Jones 1977, an unpublished USFS rept. on Sullivan Creek
watershed, in USFS 1996, as cited by WSCC 2003). Spawning habitat upstream of Mill Pond (RM 3.25)
is poor due to the lack of habitat to trap spawning gravels (USFS 1996, as cited by WSCC 2003).

6.21.1.2 Water Quantity and Flow Regime

The Sullivan Creek watershed receives hydrology from rainfall and snowmelt in the Selkirk Mountains
(Tables 2-1, 2-2 and Figure 2-1). Two major tributaries, Harvey Creek and Sullivan Creek originate at
the peaks of the Monumental and Salmon Mountains at an elevation of approximately 5,711 and 6,400,
Creek which is fed by Sullivan Lake. Lower Sullivan Creek begins at the confluence of Upper Sullivan
Creek and Outlet Creek (Drawing 2), and flows into Mill Pond. Downstream from Mill Pond Dam,
approximately 1.5 miles, Sullivan Creek is joined by the North Fork Sullivan Creek before it continues on
for another approximate 1.5 miles to the confluence of Pend Oreille River (Boundary Reservoir) near
Metaline Falls, Washington.

Flows in Lower Sullivan Creek are partially regulated by the Pend Oreille County PUD at Sullivan Lake
Dam on Outlet Creek. The PUD stores water in Sullivan Lake during the spring and summer and releases
these stored volumes typically between the beginning of October and the end of December (Tetra Tech
2009c¢) until the lake reaches its natural level.

6.21.1.3 Outlet Creek

Flows in Outlet Creek are currently controlled by Sullivan Lake Dam. Sullivan Lake was a natural lake
in this watershed and Harvey Creek, which has a total drainage area of approximately 52 square miles
(SCL 2008), flowed into this lake. Prior to the construction of Sullivan Lake Dam peak flows for Outlet
Creek typically occurred in the spring. The construction of the dam raised the existing water level by
approximately 24 ft (31,000 acre-ft) and now peak flows occur in October with minimum flows occurring
in August due to the controlled release from Sullivan Lake Dam by Pend Oreille County PUD. Typical
maximum flows in Outlet Creek range from approximately 100 cfs to approximately 300 cfs (SCL 2008).
The flow regime in Outlet Creek is controlled by the outflow of Sullivan Lake Dam. Average monthly
flows vary from a low of approximately 23 cfs in August to a high of approximately 212 cfs in October
(HDR 1992) as referenced in Table 2-1.

6.2.1.1.4 Sullivan Creek

Sullivan Creek drains the Sullivan Creek Watershed and the Harvey Creek Watershed which is
approximately 142.5 square acres in size. Maximum flows for Upper Sullivan Creek occur in May and
June primarily from snowmelt, and minimum flows occur in the fall or winter (SCL 2008). Typical
maximum flows in Sullivan Creek range from approximately 500 to approximately 900 cfs (SCL 2008).
Average monthly flows for Sullivan Creek vary from a low of approximately 31 cfs in February to a high
approximately 403 cfs in June (HDR 1992) as referenced in Table 2-1. Since Mill Pond dam does not
actively control water outflow, the estimated monthly flows entering Mill Pond are directly released back
into Lower Sullivan Creek. The average annual flow in Lower Sullivan Creek is approximately 198 cfs
measured near the mouth of Lower Sullivan Creek (HDR 1992). Average monthly flows can vary from a
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high of approximately 781 cfs in May to a low of approximately 53 cfs in February as referenced in Table
2-1. Flood flows in Sullivan Creek can range from approximately 1,045 cfs at the 1.5-year peak flow to
approximately 4,570 cfs at the 100-year peak flow as referenced in Table 2-2.

6.2.1.1.5 Mill Pond

Mill Pond is formed by a man-made impoundment on Sullivan Creek. Mill Pond Dam has approximately
1,962 acre-ft capacity and covers approximately 80.5 acres at its normal peak elevation of approximately
2,505.7 ft (SCL 2008). Maximum inflows into Mill Pond typically occur in May or June, with minimum
inflows occurring in September (HDR 1992). Average monthly flow just downstream of the confluence
of Sullivan Creek and Outlet Creek is approximately 200 cfs and can vary from a low of approximately
62 cfs in February to approximately 533 cfs in June as referenced in Table 2-1.

6.2.1.1.6 North Fork Sullivan Creek

Approximately 9,700 ft below Mill Pond dam, the North Fork Sullivan Creek joins Lower Sullivan Creek
(CES 1994). Previous reports that were reviewed as part of this analysis did not identify flow rates or
volumes for the North Fork Sullivan Creek. Additional research of available data through the USGS
historical gauging stations and real time data webpage (USGS 2010) indicated that there have been no
formal reports or gauging stations developed for the North Fork Sullivan Creek. Previous reports that
were reviewed as part of this analysis did not identify flow rates or volumes for the North Fork Sullivan
Creek. Additional research of available data through the USGS historical gauging stations and real time
data webpage (USGS 2010) indicated that there have been no formal reports or gauging stations
developed for the North Fork Sullivan Creek.

6.2.1.1.7 Annual Runoff Patterns

The Study Area is located within the Selkirk Mountains and the surrounding landscape is rugged and
abrupt. Harvey Creek originates near Monumental Mountain and Sullivan Creek originates near Salmo
Mountain. Annual precipitation in the project region varies between approximately 15 to 25 in in the
valleys and up to approximately 40 in in the mountains (SCL 2008). Annual runoff flows tend to increase
in the spring due to snowmelt and gradually decrease over the summer and into the fall.

6.2.1.1.8 Storage and Release of Project I nflow

Under the Sullivan Creek Hydroelectric Project License, Pend Oreille County PUD stores and releases
approximately 31,000 acre-ft of water every year from Sullivan Lake stores water during the summer
months prior to its release in October (SCL 2008). However, none of this stored water is used for
hydroelectric power generation associated with the Sullivan Creek Hydroelectric Project. Mill Pond Dam
is passive and does not actively control water storage and release. Mill Pond’s inflow and outflow are
considered to be equal.

6.2.1.1.9 Water Rights
Available water rights information within the vicinity of the Study Area includes:
e Pend Oreille County PUD (1994c¢) holds three water rights on Sullivan Creek. Two of which are
for power production purposes (110 cfs and 550 cfs) and one is for municipal water supply from

the North Fork Sullivan Creek for the Town of Metaline Falls (2.5 cfs). The water right for the
110 cfs has no minimum instream flow requirements while the 550 cfs water right requires a
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minimum instream flow of 10 cfs as recorded at the Highway 31 Bridge over Sullivan Creek and
is to be maintained from April 1 to September 30 every year (Pend Oreille County PUD 1994c).
e Three private water rights, pertaining to surface withdrawal, exist along Sullivan Creek. These
three water rights are allocated 0.3 cfs for domestic water supply purposes (Pend Oreille County
PUD 1994c).
e CNF holds two water rights for subsurface withdrawal for a total of 40 cfs for domestic and
irrigation purposes, as recorded with Ecology (Pend Oreille County PUD 1994c).

6.2.1.1.10 Water Quality
6.2.1.1.10.1  Washington State Water Quality Standards

Section 303(d) of the federal Clean Water Act requires Washington State to periodically prepare a list of
all surface waters in the state for which beneficial uses (such as for drinking, recreation, aquatic habitat,
and industrial use) are impaired by pollutants. These are water quality limited estuaries, lakes, and
streams that fall short of state surface water quality standards, and are not expected to improve within two
years.

Waters placed on the 303(d) list require the preparation of Total Maximum Daily Loads (TMDLSs), a key
tool in the cleanup of polluted waters. TMDLs identify the maximum amount of a pollutant to be allowed
to be released into a water body so as not to impair uses of the water, and allocate that amount among
various sources. In addition, even before a TMDL is completed, the inclusion of a water body on the
303(d) list can reduce the amount of pollutants allowed to be released under permits issued by Ecology.

Ecology’s assessment of which waters to place on the 303(d) list is guided by federal laws, state water
guality standards, and the Policy on the Washington State Water Quality Assessment. This policy
describes how the standards are applied, requirements for the data used, and how to prioritize TMDLSs,
among other issues. The goal is to make the best possible decisions on whether each body of water is
impaired by pollutants, to ensure that all impaired waters are identified, and that no water bodies are
mistakenly identified.

Washington's Water Quality Assessment lists the status of water quality for a particular location in one of
5 categories recommended by EPA.

e Category 1: Meets tested standards for clean waters: placement in this category does not
necessarily mean that a water body is free of all pollutants. Most water quality monitoring is
designed to detect a specific array of pollutants, so placement in this category means that the
water body met standards for all the pollutants for which it was tested. Specific information
about the monitoring results may be found in the individual listings.

e Category 2: Waters of concern: waters where there is some evidence of a water quality problem,
but not enough to require production of a water quality improvement project (also known as a
TMDL) at this time. There are several reasons why a water body would be placed in this
category. A water body might have pollution levels that are not quite high enough to violate the
water quality standards, or there may not have been enough violations to categorize it as impaired
according to Ecology’s listing policy. There might be data showing water quality violations, but
the data were not collected using proper scientific methods.

e Category 3: Insufficient data: this category will be largely empty. Water bodies that have not

been tested will not be individually listed, but if they do not appear in one of the other categories,
they are assumed to belong here.
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e Category 4: Polluted waters that do not require a TMDL.: waters that have pollution problems
that are being solved in one of three ways:

o0 Category 4a - has a TMDL: water bodies that have an approved TMDL in place and are
actively being implemented.

o Category 4b - has a pollution control program: water bodies that have a program in place
that is expected to solve the pollution problems. While pollution control programs are
not TMDLs, they must have many of the same features and there must be some legal or
financial guarantee that they will be implemented.

o Category 4c - is impaired by a non-pollutant: water bodies impaired by causes that
cannot be addressed through a TMDL. These impairments include low water flow,
stream channelization, and dams. These problems require complex solutions to help
restore streams to more natural conditions.

e Category 5: Polluted waters that require a TMDL.: the traditional list of impaired water bodies
known as the 303(d) list. Placement in this category means that Ecology has data showing that
the water quality standards have been violated for one or more pollutants, and there is no TMDL
or pollution control plan. TMDLSs are required for the water bodies in this category.

This assessment represents the integrated report for Sections 303(d) and 305(b) of the Clean Water Act.
The Section 305(b) report, required by the Federal Clean Water Act, describes the current conditions of
the state's waters to the U.S. Congress and the public. It is a state-wide assessment of the status of all the
state's waters, whereas the 303(d) list reports just on impaired Category 5 waters of the state. Waters
placed under Category 5 require the preparation of a plan to improve water quality by limiting pollutant
loads. A map showing the location of impaired waters within the Study Area is located on Drawing 12,
Water Quality Map (Ecology 2008).

e Waters identified as 303(d) Category 5:
0 Within the study area
= Upper and Lower Sullivan Creek above Mill Pond - Dissolved Oxygen (DO)
= North Fork of Sullivan Creek at the confluence with Sullivan Creek - DO
0 Adjoining the study area
= Pend Oreille River — pH, Water Temperature, and PCBs
= North Fork of Sullivan Creek upstream of the confluence with Sullivan Creek -
DO
e Waters identified as 305(b) Category 4a:
0 Within the study area
= Lower Sullivan Creek — Water Temperature
0 Adjacent to the Study Area

6.2.1.1.10.2  Temperature

Temperature water quality parameters in the Sullivan Creek drainage have been identified above and
beyond Ecology’s parameters. However, a TMDL has been prepared for this parameter in Sullivan
Creek. The following exerpt is from Ecology’s website pertaining to why Sullivan Creek is listed as a
Category 4a stream for Temperature (Ecology 2008).

“Location ID [2220] -- between 7/29/2004 and 10/18/2004 there were 12 occurrences in
which the 7-day mean of daily maximum values (7DADmax) exceeded the temperature
criterion for this waterbody, (criterion = 17.5°C); the maximum exceedance during this

period was 18.89°C for the 7-day period ending August 19, 2004. Colville National
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Forest Temperature TMDL Study unpublished data shows a 7-day mean of daily
maximum values of 16.9 from continuous measurements collected in 2002. Colville
National Forest data (submitted by Albertus Wasson on 16 December 2002) at the station
named “Sullivan Site 1 @ Pwr” show no excursions beyond the criterion from
measurements collected in 1994. Part of the Colville National Forest Fecal coliform
Bacteria and Temperature TMDL, approved by EPA on 08/05/2005. This waterbody is
part of a TMDL study that will determine whether or not excursions are due to natural
conditions. Murray (Ecy, ERO 2003) believes the high temperatures are a natural
condition due to the influence of Sullivan Lake and Mill Pond. No management activities
are causing a temperature increase.”

Although water quality data is relatively limited for the Study Area, water temperature data was obtained
from the document titled Sudy No. 14 Assessment of Factors Affecting Aquatic Productivity in Tributary
Habitats (Tetra Tech 2009¢) which focused on Boundary Reservoir. However, the report did include the
following water temperature data for various reaches along Sullivan Creek and the following data
presented below is referenced from the Tetra Tech (2009¢) document and Ecology (2005).

Temperatures at approximate RM 0.0

From August 15 through October 27, 1996, and again from July 25 through November 11, 1997,
hourly recordings of water temperatures were collected at the outlet of Sullivan Creek into
Boundary Reservoir. The 7-day average maximum temperature during the period of record was
16.9°C (62.4°F) between August 24 and 30, 1996.

During bull trout incubation, rearing, and spawning periods (September 15 — December 30 with
peak from October 1 — November 30) in Lower Sullivan Creek, the CNF calculated the 7-day
average maximum temperatures to be 9.6°C (49.2°F), 18.3°C (64.9°F), and 14.9°C (58.9°F),
respectively.

Temperatures at approximate RM 0.6

Between May 19, 1993, and October 17, 1997, stream temperatures were recorded weekly, and
the maximum temperature was 19.7°C (67.4°F) recorded in July and August 1994. The minimum
stream temperature between May 1993 and October 1997 was -4.8°C (23.3°F) recorded in
February 1994. During the stream temperature recording from May 1993 to October 1997, the 7-
day average minimum temperature was -1.8°C (28.8°F) (January 4 through 10, 1995), and the 7-
day average maximum temperature was 24.7°C (76.4°F) (July 22 through 29, 1994).

Temperature at approximate RM 1.7

Throughout the 1997 monitoring period, warm water temperatures, measured at approximately
river mile (RM) 1.7, demonstrated the warming effect of Mill Pond Dam on waters discharged
from Sullivan Lake through the mouth of Sullivan Creek into Boundary Reservoir. From August
15 through October 27, 1996, and again from July 25 through November 11, 1997, hourly
recordings of water temperatures were collected midway between the Lime Lake Road turnoff
(approximately RM 1.2) and the North Fork confluence with Sullivan Creek (RM 2.35). The 7-
day average maximum temperature during the period of record was 14.0°C (57.2°F) between
August 1 and 7, 1997. A difference of nearly 6.5°C (43.7°F) in the maximum daily temperature
was determined between the thermograph stations at the mouth of Sullivan Creek (RM 0.0) and
the station at approximately RM 1.7.

Temperature upstream of RM 2.35

Between June 28 and October 19, 2000, the water temperature of Sullivan Creek (upstream of
RM 2.35) was measured with an electronic thermograph. The maximum temperature recorded
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for lower Sullivan Creek in 2000 was 18.86°C (66.0°F) on August 9, and the minimum was
4.93°C (40.87°F) on September 23. The 7-day average maximum temperature during the period
of record was 18.2°C (64.8°F) between August 8 and August 14, 2000. The CNF deployed a
thermograph at the CNF boundary on Sullivan Creek from July 24 to October 28, 2002, and
determined the 7-day average maximum temperature to be 17.1°C (62.8°F).

Temperature downstream of RM 3.25

o During the summer months water temperatures can exceed 16°C (60.8°F), with release from Mill
Pond Dam increasing water temperature by approximately 0.5 to 1°C (32.9 to 33.8°F). The CNF
TMDL reported average July — August flow to be 0.02 m3/s (0.76 ft3/s). Pickett (2004) reported
that Sullivan Creek required a TMDL. The POSRT documented elevated stream temperature as a
bull trout habitat limiting factor.

e Temperature at approximately RM 3.25: Stream temperatures were collected at Mill Pond Dam
(RM 3.25) from March 1, 1993 to June 26, 1993, and again from August 13, 1993 to October 17,
1995, and the maximum temperature recorded was 18.9°C (66.0 °F) recorded in July 1994. The
minimum stream temperature during the period of record was -0.8°C (30.6°F) recorded in January
1995. Throughout both stream temperature recording periods, the 7-day average minimum
temperature was -0.5°C (31.1°F) (January 2 through 8, 1995), and the 7-day average maximum
temperature was 18.3°C (64.9°F) (July 24 through 30, 1994).

Temperature at Mill Pond
o Water temperatures of Mill Pond were the lowest of the three lakes (Mill Pond, Browns Lake, and

Ledbetter Lake) surveyed in 2003, which ranged from 10 °C to 20 °C (50°F to 68°F). Thermal
stratification was only recorded in July with an epilimnetic temperature of 16 °C (60.8 °F), with
thermocline between 5 and 8 meters below water surface, and a hypolimnetic temperature of 13
°C (55.4°F). Short water residence time in the reservoir likely limits stratification, and outflow
from Sullivan Lake filling Mill Pond maintains lower temperatures than the other lakes in the
survey.

6.2.1.1.10.3  Dissolved Oxygen

Dissolved Oxygen water quality parameters in the Sullivan Creek drainage have been identified above
and beyond Ecology’s parameters. The following excerpt is from Ecology’s website pertaining to why
Sullivan Creek is listed as a Category 5 stream for Dissolved Oxygen (Ecology 2008).

“A rationale submitted by Albertus Wasson on 16 December 2002 suggests the low
dissolved oxygen values are a natural condition caused by a lower atmospheric pressure
at higher elevations and warm temperatures that reduce the saturation potential. This
waterbody is part of a TMDL study that will determine whether or not excursions are due
to natural conditions. Ecology staff reviewed this listing in 2003 for natural conditions,
but could not rule out the possibility that human activities contributed to the excursion(s).
Colville National Forest data (submitted by Albertus Wasson on 16 December 2002) at
the station named 'Sullivan Site 5 Bridge' show excursions beyond the criterion from
measurements collected in 1993, 1994, and 1996.”

6.21.1.104  Sediment Evaluations
A bathymetry and sediment evaluation study was completed for Mill Pond titled Mill Pond Bathymetry

and Sediment Evaluation (Tetra Tech 2009i). This report indicated that none of the samples collected
from the sediment of Mill Pond exceeded the Washington State Screening Levels. The analytical results
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for the metals samples did not show statistically significant increases with depth or across horizons on
Mill Pond. Pyrene (n = 2) and fluoranthene (n = 2) were the only poly-aromatic hydrocarbons (PAHS)
detected. Only two semi volatile organic compounds (SVOCs), 4-methylphenol and chrysene, were
detected above the method reporting limit (19 micrograms per kilogram [pg/kg]) and the two detections
(at 20 pg/kg) slightly exceeded the laboratory reporting limit. Neither polychlorinated biphenyls (PCBs)
nor pesticides were detected above the method reporting limit.

Three surface sediment samples were selected and analyzed for dioxins and furans. The toxicity
equivalency quotient (TEQ) was calculated by multiplying the analytical result for each congener by the
toxicity equivalency factor (TEF). The TEFs used were from the World Health Organization (Van den
Berg et al. 1998, as cited by Tetra Tech 2009i). Very few dioxin and furan congeners were detected
above the method reporting limit, consequently the TEQs calculated for each sample were very low and
did not exceed screening level concentrations. The same surface sediment samples were also analyzed for
17 PBDE congeners. None of the samples analyzed for PBDEs were detected above the method reporting
limit (Tetra Tech 2009c).

6.2.1.2 Fisheries Resources

According to information obtained from Bonneville Power Administration’s (BPA) 2006 Resident Fish
Socking Satus above Chief Joseph and Grand Coulee Dams 2002 through 2003 Annual Report (BPA
2006), seven species of fish were collected from Mill Pond in 2003. These species included brown trout
(Salmo trutta), cutthroat trout (Oncorhynchus clarki lewisi), rainbow trout (Oncorhynchus mykiss),
mountain whitefish (Prosopiumwilliamsoni), kokanee (Oncorhynchus nerka), redside shiner
(Richardsonius balteatus) and longnose sucker (Catostomus catos).

Six species of fish were observed in Sullivan Creek below Mill Pond Dam during snorkel surveys
conducted in 2000. Cutthroat trout, rainbow trout, brown trout, mountain whitefish, largescale sucker,
and sculpin (Myoxocephalus spp.) were observed, although all were at low densities (<3 fish/100 m2)
(McLellan 2001, as cited by BPA, 2006).

Rainbow trout are the only species that have been planted by the WDFW in the area since 1939; with
annual plants of approximately 10,000 fish occurring since 1974 (WDFW unpublished hatchery records,
Appendix 2, as cited by BPA 2006). Rainbow trout were absent from the summer sample and only
accounted for approximately 12 percent of the relative abundance (n=3) in the fall sample. It is unknown
whether limiting factors such as habitat conditions or inter/intraspecific competition, entrainment over
Mill Pond Dam, or an inability to capture fish with the available equipment lead to the low capture rates
that were observed. Zooplankton abundance and biomass were very low and only two species Bosmina
and Diacyclops exceeded 5 ug/l (Black et al. 2005, Appendix 1, as cited by BPA 2006). Lack of
zooplankton abundance is likely due to short water retention times, and most likely limits fishery
production. This was reflected in the low relative weights and condition factors observed in the fish
species surveyed from Mill Pond. Relative weights of gamefish in Mill Pond were the lowest of the three
lakes surveyed in 2003, and lower than many other lakes that have been surveyed (Connor et al. 2003b,
KNRD unpublished data, as cited by BPA 2006).

62121 Fish Species

The following is a list of fish species that have been identified within or adjacent to the Study Area
(Sullivan Creek watershed) and their attributes are listed in Table 6-2 (SCL 2008).

o Bull trout (Salvelinus confluentus)
o  Westslope cutthroat trout (Oncorhynchus clarki lewisi)
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Inland redband trout (all species)

Mountain whitefish (Prosopium williamsoni)
Slimy sculpin (Cottus cognatus)

Largescale sucker (Catostomus macrocheilus)
Redside shiner (Richardsonius balteatus)
Longnose sucker (Catostomus catos)

Burbot (Lota lota)

Rainbow trout (Oncorhynchus mykiss)

Brown trout (Salmo trutta)

Brook trout (Salvelinus fontinalis)

Kokanee (Oncorhynchus nerka)

Umatilla dace (Rhinichthys umatilla)

River lamprey (Lampetra ayres)

Pacific lamprey (Lamperta tridentata)
Western brook lamprey (Lampetra richardsoni)
Pygmy whitefish (Prosopium coulteri)
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Table 6-2. Periodicity, Life History, and Spawning and Rearing Habitat of Fish Species

Species Spawning Habitat Spawn Period Timeto Hatch Optimal/M ax Juvenile Rearing Habitat Optimal/Max Typical Max Size (in)
(month/day) or Emergence Spawning Rearing Lifespan (year)
(days) Temperature Temperature
- : Sep 15 — Dec 30 ) A : . Resident: 6 -12
Bull Trout Riverine; redQs in (peak from Oct 1 - 165 — 235 35.6 — 39.2°F Small fish, benthic with cover; large fish, large pools and <59 °F 5_7 Adfluvial- 23.8 at
gravel, pool tailouts " lakes
Nov 30) Age 7
Westslone ?r:vi';c:; ;Sgg;;gg Mar 15 - Jun 15 50°E/43 — Resident: Stream pools, gravel, rubble, boulder, overhead
P Y - (peak from Apr 1 - 49 -63 o cover Adfluvial: Same as resident for 1 to 4 yr, older fish 60°F/70°F 4-5 12.6 at Age 5
Cutthroat trout found in pool . 63°F -
- May 31) lake habitats
tailouts
. . . Mar 1 - Jun 30 o
Redband trout Rivers; redds in (peak from Apr 1- | 50 days at 50°F 36 - 68°F Lakes and streams <70 FO/32 - 6 22.2
gravel, pool tailouts 80°F
May 31)*
Mountain Gr?r;/se :;r;g:ai\sn?sr?d Oct 15 - Jan 15 Riffles in summer, large pools or runs in winter in streams;
g ! (peak from Nov 1 - 30 at 48°F 40 - 45°F ' - . ' 48 - 52°F 8 17.1at Age 8
Whitefish shoals along lake Dec 31) Gravel bars at mouths of tributaries
shorelines
Mottled: 20 — 30
Slimy sculpin Under Rocks Mott_led:_Feb - Jun at_50—_60 F 41— 50°F Lakes and streams; benthic; rubble, gravel, or rocky 55 55°F [70°F 4-5 2-3atAged
Slimy: Spring Slimy: 28 at substrates
46°F
Tailouts with fine
Riverine; Pool gravel and Sand
tailouts with fine substrate;
Largescale gravel and s.and occasmnal_ly. 14 46 — 55°F Lakes and streams; weedy sha_llows by day, deeper Max: 85°F 8_15 22.2at Age 8
sucker substrate; Along shoreline of offshore by night
occasionally along lakes Apr 10 — Jul
shoreline of lakes 15 (peak from Apr
30 - Jun 24)*
Gravel, stream . .
' o Rivers and lakes, slow to moderate current; aquatic
Redside shiner bott(_)ms or April-July ra ZO F- 58 — 64°F vegetation; in stratified waters at depth during summer; Surr:mer 5‘? n 4-5 5.7 at Age 5
vegetation along 73°F - - 68 °F /75 °F
; overwinter in deep water
lake shorelines
Apr 10— Jul 15 8 at 59°F; 11 at
Longnose Rivers: swift riffles, (peak from Apr 30 50°F; 1-2 wks 41 — 48°F Lakes and streams; weedy sha_llows by day, deeper Max:80.6° F 8_19 20.2 at Age 8
sucker gravel substrates - Jun 24)* before offshore by night
emergence
Lakes and rivers
. - 71 at 34°F, 28 -
Burbot under ice, 1 -9 ft of Winter - Early 35 at 39°F, 30 at 33 - 35% Shallows and stream channels up to 15 45
water, over sand spring 43°F
and gravel
Rainbow Trout Rivers; redd_s in February — June 50 at 50°F 36 — 68°F Lakes and streams <10 F°/32 B 6 22.2
gravel, pool tailouts 80°F
Brown Trout Rivers; redd§ in October — 50 at 50°F 45 — 55°F Lakes and streams 65— 705 F/81 5in F"end Qrellle 1_3.6 in Pend_
gravel, pool tailouts December F tributaries Oreille tributaries
Rivers; redds in August — o o . 55— 66°F/ <
Brook Trout gravel, pool tailouts December 144 at 35°F 40 -50°F Spring fed headwater ponds and streams 77 5°F 3 7.1
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Species Spawning Habitat Spawn Period Timeto Hatch Optimal/M ax Juvenile Rearing Habitat Optimal/M ax Typical Max Size (in)
month/day or Emergence awning earing ifespan (year
h/d E i Reari Lif
(days) Temperature Temperature
Kokanee gfa'\‘/’eelr ”;% Orleg?f’oh’l . Sgpetfe“:nb;er iy 56— 84 41-55°F Lake pelagic zone 50°F 4 16.7-17.7
Cobble or stone
Umatilla Dace " elzgisgln; 3\;(: m Latesﬁﬁqrmeg rand No Data No Data No Data No Data No Data 2-4
productive waters
Freshwater streams,
River. Pacific migrate out to the
’ ! ocean, and return to . o Low stream velocity where sediments are soft and rich in )
B?Sgkvl\f:wtwerpe fresh water as Spring 2 — 3 weeks 50 - 60°F dead plant materials. No Data 2-3Years 6 - 40
prey mature adults to
spawn.
Cool lakes and
V\%%é?é h mstt)[]er?tr;]isngzs E?:égr?\ege_r No Data No Data No Data No Data No Data 4-5
regions
Note:

*Fish spawning periodicities for the Project area as reported in Appendix 3 of Mainstem Aquatic Habitat Modeling Final Report (SCL 2009a). Sources: Bjornn and Reiser (1991);
Bonar et al. (2000); Craig, J. F. (1996); McMahon et al. (1984); Rieman and Mcintyre (1993); Scott and Crossman (1973), as cited by SCL 2009.
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Bull Trout

Bull trout and Dolly Varden (Salvelinus malma), both members of the char family, are similar in
coloration, morphology, and life history, making distinction between the two species difficult without the
use of electrophoretic samples or measurements of morphometric characteristics (WDFW 1998, as cited
by SCL 2006). The State of Washington has established identical protective measures and management
for the two species. Five Distinct Population Segments (DPS) of bull trout (Klamath River, Columbia
River, Jarbidge River, Coastal-Puget Sound, and St. Mary-Belly River) were listed as threatened under
the Endangered Species Act (ESA) by the USFWS on October 28, 1999. These population segments are
geographically isolated from one another by natural and man-made barriers, and there is no genetic
interchange between them. Bull trout populations in the Pend Oreille River and its associated tributaries
are part of the Columbia River DSP. Dolly Varden was likewise proposed as threatened under the ESA
due to their similarity of appearance to bull trout (66 FR 1628, as cited by SCL 2006). The WDFW
includes bull trout as a state candidate species. Candidate species include fish and wildlife species that
the WDFW will review for possible listing by the state as endangered, threatened, or sensitive. Within
the Columbia River DPS, bull trout exhibit resident and adfluvial life history strategies (69 FR 59996; 64
FR 58910, as cited by SCL 2006). Bull trout spawn in cold, clear streams with complex channel
characteristics. Juvenile rearing in streams occurs for 1 to 4 years. The migratory forms then begin to
move downstream to take up residence in lakes (adfluvial) or remain in their natal (resident) or larger
mainstem rivers (fluvial). Maturity occurs at age 4 to 7 years with spawning migrations to the natal
stream. Bull trout are iteroparous and spawn annually or in alternate years (SCL 2006).

Spawning in most bull trout populations occurs in September and October, though it may occur in August
at elevations above 4,000 ft in the Cascades and as late as November in coastal streams (Goetz 1989;
Craig 1997, as cited by SCL 2006). Most adfluvial populations spawn only every second year, while
resident char may spawn every year (Armstrong and Morrow 1980; USFWS 1998, as cited by SCL
2006). Spawning habitat is characterized by low gradient, uniform flow, and a gravel substrate 0.25 to
2.0 in in diameter (Wydoski and Whitney 2003; Fraley and Shepard 1989, as cited by SCL 2006).
Groundwater influence and proximity to cover are also reported as important factors in spawning site
selection (Fraley and Shepard 1989, as cited by SCL 2006). Studies conducted throughout the species
range indicate that spawning occurs in water from 0.75 ft to 2.0 ft deep (Wydoski and Whitney 2003;
Fraley and Shepard 1989, as cited by SCL 2006) and often occurs in reaches fed by streams, or near other
sources of cold groundwater (Pratt 1992, as cited by SCL 2006).

Rieman and Mclntyre (1993, as cited by SCL, 2006) indicate that optimum bull trout embryo incubation
temperatures are between 35.6°F and 39.2°F (2 to 4°C). These relatively cool incubation temperatures
mean that bull trout generally require a long period of time from egg deposition until emergence.
Embryos incubate for approximately 100 to 145 days and often hatch in late winter or early spring. The
alevins remain in the streambed, absorbing the yolk sac, for an additional 65 to 90 days, and emergence
from the streambed occurs in late winter/early spring (Pratt 1992, as cited by SCL 2006). Long
incubation times may result in higher susceptibility to fine sediment levels in spawning substrates, but the
extent to which sediment intrusion into the gravels reduces embryo survival and affects bull trout
populations is not entirely known (Rieman and Mclintyre 1993, as cited by SCL 2006). Bull trout fry are
usually found in shallow, slow backwater side channels and eddies, in close proximity to instream cover
(Pratt 1984, as cited by SCL 2006). These characteristics are similar to those reported for other species of
salmonids (Fraley and Shepard 1989, as cited by SCL 2006). Juveniles are primarily bottom dwellers and
are found among interstitial spaces in the substrate (Fraley and Shepard 1989; Pratt 1992, as cited by SCL
2006). Sub-adults are often found in deeper stream pools or in lakes in deep water with temperatures less
than 59°F (15°C) (Pratt 1992, as cited by SCL 2006). In the proposed rule for designating critical habitat
(69 FR 35768, as cited by SCL 2006), bull trout are described as opportunistic feeders that migrate
between patches based upon the available foraging opportunities. Consequently, habitat utilization during
rearing can be variable and dependent upon available food sources. In a riverine or lacustrine setting, bull
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trout may forage on a variety a terrestrial and aquatic insects, zooplankton, and small fish. Larger bull
trout are predominantly fish-eaters.

Summer water temperatures in the Pend Oreille River reservoirs are considered to be too warm for bull
trout (Stovall 2000, as cited by SCL 2006), except in thermal refugia near the outlets of coldwater
tributaries such as Sullivan Creek (69 FR 59996, as cited by SCL 2006).

Bull trout have rarely been observed in Boundary Reservoir between the years 1980 to 2008 (SCL 2009a)
and only four observations have been made in Sullivan Creek (SCL 2009a; USFWS 2002). The first
observation was made in 1994 of a dead adult female in Sullivan Creek below Mill Pond Dam during a
snorkel survey (USFWS 2002). The second observation was a char species made in 1993; however, the
exact species could not be identified (Andonaegui 2003, as cited by SCL 2009a). The third observation
was of a gutted bull trout carcass on the bank of Sullivan Creek in 1993; however, it is unknown if the
fish was captured in Sullivan Creek or caught somewhere else and discarded there by the angler (CES
1996, as cited by SCL 2009a). The fourth observation was of another char species made in 2007,
however, the exact species could not be identified (SCL 2009ab, as cited by SCL 2009a). The CNF has
suggested that aquatic habitat upstream of Mill Pond would contribute to the recovery of bull trout in the
Pend Oreille River if migration barriers were removed (USFS 2000b, as cited by SCL 2006).

In the final rule designating critical habitat for bull trout (70 FR 56212-56311), the USFWS identified
short sections of lower Sullivan Creek as critical habitat. However, a proposed revision to bull trout
designated critical habitat was issued on January 14, 2010 (75 FR 2270-2431). This revision now
includes the entire reach of Sullivan Creek as critical habitat. Under the previous critical habitat
boundaries, Boundary Reservoir was not listed but the proposed revision now lists the Pend Oreille River
as critical habitat also.

The Northeast Washington Unit (NWU) Recovery Team for bull trout considers Sullivan Creek to be
important for the recovery of bull trout in the Pend Oreille River (SCL 2006). Recovery goals for NWU
include the establishment of a local migratory bull trout subpopulation in Sullivan Creek and habitat
connectivity between Sullivan Creek and other potential or existing local subpopulations in the unit (SCL
2006).

Westslope Cutthroat

Westslope cutthroat trout is one of three cutthroat species found in Washington State, the other two being
coastal cutthroat trout (Oncorhynchus clarki clarki) and Lahontan cutthroat trout (Oncorhynchus clarki
henshawi). Westslope cutthroat trout are native to the vicinity of the Study Area. Historically, Westslope
cutthroat trout had a broad distribution across the western United States including many tributaries in the
upper Columbia River such as the Kootenai River, Clark Fork River, the Spokane River above Spokane
Falls, and the Missouri River (68 FR 46989, as cited by SCL 2006). Based upon early accounts of
cutthroat trout being harvested in the river, the USFWS concluded that Westslope cutthroat trout were
likely present throughout the Pend Oreille River. In April 2000, the USFWS determined that Westslope
cutthroat trout were not at risk of becoming threatened or endangered, although several populations had
reduced abundance from historical numbers as a result of habitat degradation and other threats. Later that
year a suit was filed regarding the decision and in 2002 the USFWS was ordered to reconsider the
decision. In August 2003 (68 FR 46989, as cited by SCL 2006), USFWS completed its reanalysis and
again determined that listing was not warranted at that time. Although Westslope cutthroat trout are not
listed under the ESA and are not State listed as either an endangered or candidate species by WDFW
(1999), the Upper Columbia River Fish and Wildlife Office (UCRFWO) of the USFWS and the CNF list
them as a species of concern (UCRFWO 2005; USFS 20004, as cited by SCL 2006).
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Westslope cutthroat trout begin spawning at age 4 or 5, and individuals generally spawn every other year.
Westslope cutthroat trout spawn from March through July, when water temperatures warm to
approximately 50°F (USFWS 1999, as cited by SCL 2006). Fry emergence is usually complete by the
end of August. Similar to bull trout, Westslope cutthroat trout can exhibit resident, adfluvial, or fluvial
life history patterns. Resident Westslope cutthroat trout generally mature at a smaller size than fluvial or
adfluvial fish (Wydoski and Whitney 2003, as cited by SCL 2006). The USFWS (1999, as cited by SCL
2006) suggested that Westslope cutthroat trout that spawned in tributaries to the Pend Oreille River were
historically either fluvial or resident fish and under current conditions the fluvial form may have
converted to the adfluvial form. Juvenile trout that exhibit the resident or adfluvial life history pattern
usually spend time rearing in natal streams before outmigration. During the summer, juvenile cutthroat
trout rear in low velocity riffles, pool tailouts, and runs. Fall can be a period of movement between
summer rearing habitat and overwintering habitat. Winter habitat for juveniles consists of pools and side
channels in association with woody debris. USFWS (1999, as cited by SCL 2006) suggested that
Westslope cutthroat trout are usually found in the cooler upper extents of tributaries, but suggested this
utilization could be driven by competition (from other trout such as rainbow trout and brook trout that are
less tolerant of cooler, higher gradient streams) rather than a preference for that habitat type. Currently,
there are no federal or state plans specific to the conservation of Westslope cutthroat trout because the
species has not been listed under state or federal laws. However, state and federal agencies continue to
monitor the status of Westslope cutthroat trout within their jurisdictions.

Cutthroat trout were observed and identified during surveys in 1993, 1994, and 1995 of Sullivan Creek
between the mouth (RM 0.0) and Mill Pond Dam (RM 3.25) (CES 1996, as cited by SCL 2009a). From
snorkel surveys in Sullivan Creek downstream of Mill Pond Dam, McLellan (2001, as cited by SCL
2009a) found cutthroat trout density to be less than 1 fish/100 m%

Inland Redband Trout

The Columbia River redband trout, a subspecies of rainbow trout, is native to the Fraser and Columbia
River drainages east of the Cascade Mountains to barrier falls on the Pend Oreille, Spokane, Snake and
Kootenai rivers (Allendorf et al. 1980; Behnke 1992). Logging, mining, agriculture, grazing, dams, over
harvest and hybridization and competition with other trout contributed to the decline of redband trout
abundance, distribution and genetic diversity in the Columbia River Basin (Williams et al. 1989; Behnke
1992). Consequently, many populations are restricted to isolated headwater streams that may serve as
refugia until effective conservation and rehabilitation strategies are implemented. Long-term persistence
of these populations is threatened by loss of migratory life history forms and connectivity with other
populations which are critical to maintaining genetic diversity and dispersal among populations (Rieman
and Mclntyre 1995).

Although redband rainbow trout are native in some systems in Eastern Washington, the Pend Oreille
County PUD states they have seen no documentation of native redband rainbow trout in the Pend Oreille
River system between Albeni Falls and Boundary dams. Rainbow trout have been planted heavily in the
Pend Oreille River and tributaries. Although their spawning time is different than bull trout, brook trout
and brown trout, rainbow trout could prove to be formidable competitors in areas such as lower Sullivan
Creek (POPUD, 1/29/03 final draft report review comment, March 2003, as cited by WSCC 2003).

Umatilla Dace

Umatilla dace is listed as a state candidate species but has no federal status. The following is summarized
from Wydoski and Whitney (2003, as cited by SCL 2006). Umatilla dace are usually found in streams
and associated with the bottom. Even relatively large Umatilla dace are less than 4 in in length. Similar to
leopard dace and Lake Chub, Umatilla dace have a scattered distribution. In Washington, they have been
found in the Columbia, Yakima, Okanogan, Similkameen, Kettle, Colville, and Snake rivers. No
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documented observation of this species has occurred in the Pend Oreille River or its tributaries (SCL
2006).

River, Pacific, and Western Brook Lamprey

All three listed lamprey are genetically and morphologically similar to one another and overlap in ranges
(Mecklenburg et al. 2002). The general body is elongate and eel-like with fins, caudal fin with a dark
gray blotch, lobed and connected to an anal fin-like fold (anal fin well-developed in female, weakly
developed in male). The mouth is generally jawless and consists of a rounded oral sucker with teeth
present on and around the tongue. Body size and color are the most important distinguishing
characteristics of each species, but arrangement of teeth is most useful at the generic level.

Young lamprey filter feed on algae and microscopic organisms in stream water from burrows in sediment.
Adults are can be parasitic on various fish species including Pacific herring, American shad, steelhead
and other various species of salmon. Adults attack fish in salt or fresh water, feeding mainly on muscle
tissue and body fluids (Roos et al. 1973, Bond et al. 1983).

Based on the data reviewed for this environmental analysis, there are no documented occurrences of
lamprey within the Study Area. However, further review may be required to support this conclusion.

Pygmy Whitefish

Pygmy whitefish is listed as a state sensitive species but has no federal status. The following is
summarized from Wydoski and Whitney (2003, as cited by SCL 2006). Pygmy whitefish usually inhabit
deep lakes or reservoirs with water temperatures less than 50°F (10°C). Relict populations of pygmy
whitefish are scattered across North America. In Washington, they have been found in 15 lakes. In Pend
Oreille County they are present in Sullivan Lake and historically were found in Diamond, Horseshoe, and
Marshall Lakes, but are currently extirpated in the latter three lakes. No documented observation of this
species has occurred within the Study Area.

Mountain Whitefish

Next to rainbow trout, mountain whitefish was the second most common fish species observed during snorkel
surveys of Sullivan Creek in 1997 (R2 Resource Consultants 1998, as cited by SCL 2006). Mountain
whitefish were observed in Lower Sullivan Creek during surveys conducted in 1994 and 1995 (CES 1996, as
cited by SCL 2006). From snorkel surveys in Sullivan Creek downstream of Mill Pond Dam, McLellan
(2001) found the average mountain whitefish density to be greater than 1 fish/100 m?.

Slimy Sculpin
The slimy sculpin is native west of the Continental Divide. It prefers clear, cold, rocky streams but will

also be found along cobbly shorelines of lakes. All freshwater sculpins are spring spawners. The males
select spawning sites on the undersides of rocks. The female is courted, enters the nest, and deposits a
mass of adhesive eggs upside down on the ceiling of the nest. The male then guards the nest and newly-
hatched young sculpins with vigilance.

The back and sides are brown to black with mottling; dark bands are often present. The underside is
white. The first dorsal fin is fringed with orange on breeding males. No palatine teeth are present. Pelvic
fins have 3 or 4 soft rays; if a fourth (inner) ray is present, it is usually two-thirds or less the length of the
longest. Food is comprised of mostly immature aquatic insects and invertebrates, but also includes any
small fish available (Brown 1971).

Spawning occurs in spring (Brown 1971). Incubation is in 30-40 days at 48-50 degrees F. They may
become sexually mature at 2 years (Weisel 1957). Populations in northern Saskatchewan spawned in
early May at 46 degrees F. with eggs hatching in 4 weeks (Scott 1973).
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Based on the data reviewed for this environmental analysis, there are no documented occurrences of slimy
sculpin within the Study Area. However, they are found in Sullivan Lake and further review may be
required to support this conclusion.

Largescale Sucker

The largescale sucker is native to the Pacific Northwest, occurring from British Columbia south to
Oregon and is widespread in the Columbia River system. This species is found in the Spokane, Pend
Oreille, and Kootenai River systems. It occurs in the slower-moving portions of rivers and streams, and
in lakes. Largescale suckers spawn in the spring in shallow water over sandy areas of streams or the
sandy or small gravel shoals of lakes. Females may produce up to 20,000 adhesive eggs. The young feed
upon small zooplankton until they become bottom dwellers. Then they feed on benthic aquatic
invertebrates, diatoms, and other plant material. This species reaches a length of 24 in and 7 pounds in
parts of their range.

Based on the data reviewed for this environmental analysis, there are no documented occurrences of
largescale suckers within the Study Area. However, further review may be required to support this
conclusion.

Redside Shiner

Redside shiners are generally found in runs and flowing to standing pools of headwaters, creeks, and
small to medium rivers, lakes, and ponds (Scott 1973). Schools area usually found in areas that are over
mud or sand and often near vegetation (Scott 1973). Fry feed on diatoms, copepods, ostracods, and other
small planktonic and demersal crustaceans. Diet changes to terrestrial and aquatic insects, algae,
mollusks, fish eggs (including their own), and small fishes like other redside shiners, other minnows, and
trout. These species are preyed upon by mergansers, loons, and mink.

Based on the data reviewed for this environmental analysis, there are no documented occurrences of
redside shiners within the Study Area. However, they are found in Sullivan Lake and further review may
be required to support this conclusion.

Longnose Sucker

The longnose sucker has a reddish-brown, dark brassy green, or gray to black upper body and the underside is
usually white. The lateral line, which is complete, is usually brownish-black, except during the breeding
season when it turns reddish. Breeding males also develop tubercles (small bumps) on the head, anal fin, and
the lower lobe of the caudal (tail) fin. The longnose sucker has an elongated, round body with a somewhat
long snout. The mouth has large lips that are lined with papillae (small fleshy projections), which create
suction for ingesting food. There are no teeth located on the jaws. Instead, there are pharyngeal teeth (teeth
in the pharynx area, which is the beginning of the digestive tract) that are used by pressing food against a hard
pad of cartilage. The caudal fin (tail) is forked with rounded lobes. Longnose suckers have been measured up
to 25 in. The longnose sucker belongs to a group of fish (Cypriniformes, which also include the lake chubs)
that have a unique feature called the Weberian apparatus. The Weberian apparatus is made up of four to five
modified vertebrae in the head that connect the ear to the swim bladder, which aids in sensing sound and
pressure changes.

Longnose suckers spawn between May and July depending on location. They sometimes travel to streams
with gravel bottoms and cold water. They can also spawn and thrive in lakes or ponds. Unlike salmon, the
longnose sucker does not build a nest for fertilized eggs. Instead, the fertilized eggs fall into crevices in the
gravel. During spawning, which usually occurs during the daylight, the male grasps the female with his
pelvic fins while they vibrate to release both eggs and sperm at the same time. A female can produce up to
60,000 eggs. The eggs, which are yellow in color, take up to about two weeks to hatch, depending on water
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temperatures. They remain as sac fry in the gravel for another one to two weeks before they begin to move
around and feed. By October, longnose suckers have left the spawning areas and have moved downstream or
to lakes to over-winter. Some longnose suckers spawn every year, while others skip years. The age at which
a longnose sucker reaches sexual maturity varies depending on location, but can be as soon as two to three
years old.

The longnose sucker feeds primarily on the bottom of streams or lakes. It swims slowly along the bottom in
search of invertebrates, which include insects, mollusks, snails, and crustaceans, and sometimes eats aquatic
plants, algae and fish eggs. Its large lips enable it to suck up its food. Longnose suckers are a source of food
for other larger fish, some mammals, and birds.

Based on the data reviewed for this environmental analysis, there are no documented occurrences of
longnose suckers within the Study Area. However, further review may be required to support this
conclusion.

Burbot

Burbot are demersal fish found in deep temperate lake bottoms and slow moving cold river bottoms between
4°C and 18°C (Riede 2004; Cohen et al. 1990). Primarily found deeper in lakes. These fish often dwell
among benthic refugia such as roots, trees, rocks, and dense vegetation (Cohen et al., 1990; Riede, 2004;
Scott and Crossman, 1973).

Burbot are large fish known to grow to as much as five ft in length and weigh up to 75 pounds (Ibs). These
fish are yellow, light tan, or brown with dark brown or black patterning on the body, head and most fins. The
underbelly and pectoral fins are pale to white (Cohen et al. 1990). The first dorsal fin is short and is followed
by a long second dorsal fin at least six times the length of the first and joined to a rounded caudal fin. Burbot
have neither dorsal nor anal spines and have 67 to 96 soft dorsal rays, and 58 to 79 soft anal rays (Cohen et al.
1990). Gill rakers are short, pectoral fins are rounded, and caudal fins have 40 rays. Like other cods, burbot
are also characterized by a single barbel located on the chin (Cohen et al. 1990).

Burbot are opportunistic piscivores with a diverse diet. They hide amongst available refugia in their
epibenthic habitat such as rocks and fallen logs, and use ambush tactics to capture prey. They are crepuscular
or nocturnal and seek shallow water to feed. During times of low activity, they congregate in deep holes
(Riede 2004; Scott and Crossman 1973). In the winter, these fish migrate upstream and form spawning
aggregations (Cohen et al.1990).

Based on the data reviewed for this environmental analysis, there are no documented occurrences of
burbots within the Study Area. However, they are found in Sullivan Lake and further review may be
required to support this conclusion.

Rainbow Trout

In Sullivan Creek, rainbow trout were the most common fish species observed during snorkel surveys in
1997 (R2 Resource Consultants 1998, as cited by SCL 2006). Electrofishing activities followed the
snorkeling surveys in 1997 resulted in an intermediate amount of cutthroat captured in Sullivan Creek (R2
Resource Consultants 1998, as cited by SCL 2006). Rainbow trout were documented by the CNF (1996,
as cited by SCL 2006) as found only in the mainstem of Sullivan Creek up to the confluence of Rainy
Creek (Rainy Creek is beyond the focus Study Area). Rainbow trout were observed in lower Sullivan
Creek during surveys in 1993, 1994, and 1995 (CES 1996, as cited by SCL 2006). From snorkel surveys
in Sullivan Creek downstream of Mill Pond Dam, McLellan (2001, as cited by SCL 2006) found rainbow
trout density to be greater than 1 fish/100 m?. Within the stretch of Sullivan Creek downstream of Mill
Pond Dam (RM 3.25), rainbow trout can be found in this habitat competing for food and habitat, and
interbreeding with cutthroat trout (Shuhda 2007, as cited by SCL 2006).
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Brown Trout

Brown trout are known to occur in Sullivan Lake and throughout Sullivan Creek both downstream and
upstream of Mill Pond dam, though not in its tributaries, except for Outlet Creek (T. Shuhda, USFS, pers.
comm., 2002; CES 1996, Appendix B, as cited by WSCC 2003). Two adfluvial populations of brown
trout are found in Sullivan Creek from the mouth upstream to the confluence of Rainy Creek (RM 11.7).
The first population comes up from the Boundary Reservoir reach of the Pend Oreille River to spawn in
Sullivan Creek downstream of Mill Pond (RM 3.25; USFS 1996, pg. 1-13, as cited by WSCC 2003).
However, biologists working for the Pend Oreille County PUD believe the lower chutes and cascades at
RMs 0.6 and 0.65 on Sullivan Creek are barriers to upstream fish passage limiting the upper extent of fish
use for salmonids entering Sullivan Creek from Boundary Reservoir (POPUD 1/29/03 final draft report
review comments, March 2003, as cited by WSCC 2003). Furthermore, a study conducted by Waterfall
Engineering (2008) concluded that fish barrier at RM 0.65 is passable by bull trout 18 in or larger at flow
conditions less than 99 cfs.

The second population comes up from Mill Pond to spawn in upper Sullivan Creek and its tributaries, up
to the confluence of Rainy Creek (USFS 1996, as cited by WSCC 2003). Brown trout have also been
found in Outlet Creek which the CNF considers the main spawning grounds for brown trout saying
spawning habitat above Mill Pond in main Sullivan Creek is limited (USFS 1996, pg. I-14, as cited by
WSCC 2003). Biologists working for the Pend Oreille County PUD suspect that fish in Outlet Creek
either come down from Sullivan Lake when the Sullivan Lake Dam gates are open or migrate upstream
from Mill Pond (POPUD 1/29/03 final draft report review comments, March 2003, as cited by WSCC
2003). Also, Biologists working for the Pend Oreille County PUD have seen extremely large brown trout
spawning at the confluence of Sullivan Lake and Harvey Creek (POPUD 1/29/03 final draft report review
comments, March 2003, as cited by WSCC 2003). Streams have not been stocked with non-native
salmonid fish species in eastern Washington streams since the mid-1980’s (USFS 1996, as cited by
WSCC 2003).

Brook Trout

Brook trout have been observed in Sullivan Creek (R2 Resource Consultants 1998; McLellan 2001;
Andonaegui 2003, as cited by SCL 2006). In the CNF (1996, as cited by SCL 2006) watershed assessment of
Sullivan Creek, eastern brook trout were found throughout Sullivan Creek, spawning and rearing in tributary
habitats, with very little spawning occurring in the mainstem of Sullivan Creek. From snorkel surveys of 55
sites within 20 stream reaches, McLellan (2001, as cited by SCL 2006) found brook trout density to be less
than 1 fish/100 m2. Brook trout were observed between the mouth of Sullivan Creek (RM 0.0) and Mill Pond
Dam (RM 3.25) during fish surveys conducted in 1993, 1994, and 1995 (CES 1996; Andonaegui 2003, as
cited by SCL 2006). Brook trout were not observed in Sullivan Creek downstream of Mill Pond Dam (RM
3.25) during snorkel surveys conducted between August 7 and August 16, 2000 (McLellan 2001, as cited by
SCL 2006). Within the stretch of Sullivan Creek downstream of Mill Pond Dam (RM 3.25), brook trout can
be found in this habitat competing for food and habitat, and interbreeding with bull trout (Shuhda 2007, as
cited by SCL 2006). R2 Resource Consultants (2006, as cited by SCL 2006) also reported the presence of
brook trout in Sullivan Creek.

Brook trout are found throughout Sullivan Creek, Copper Creek, first mile of Deemer Creek, Fireline,
Kinyon, Mankato and Stony creeks. Brook trout are thought to use the tributaries for spawning and
rearing habitat with very little spawning occurring in Sullivan Creek (USFS 1996, Sullivan Creek
Watershed Assessment, as cited by WSCC 2003). Streams have not been stocked in eastern Washington
since the mid-1980s (USFS 1996, as cited by WSCC 2003).

During snorkeling fish surveys conducted between August 7 and August 16, 2000, brook trout were only
observed upstream of the Mill Pond Dam and not downstream, although both areas were surveyed.
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Brook trout were observed from the lowest reach above the Mill Pond upstream to the headwaters.
Brown trout were also observed (McLellan 2001, pg. 82, 83, as cited by WSCC 2003). During 1995 fish
surveys, CES detected brook trout from the mouth upstream to the headwaters (CES 1996, Appendix B,
as cited by WSCC 2003).

Kokanee

Kokanee is a landlocked form of sockeye known. Upon emergence from gravel, fry at first tends to avoid
light, hiding during the day and emerging at night. Kokanee are confined to lake-stream systems where
most of its life is spent. They feed mainly on plankton, but also take insects and bottom organisms.
Kokanee, wherever they are native, have been derived from anadromous populations, and each kokanee
population apparently has evolved independently from a particular sockeye run. The lifespan of the
kokanee varies from two to seven years in different stocks. The kokanee is primarily a sport fish but also
makes excellent food and in some areas well regarded as food for large trout.

There are kokanee in Mill Pond that use Sullivan Creek for spawning and rearing habitat (WSCC 2003).
It is unclear whether the kokanee are a remnant population of sockeye from before the damming of the
Pend Oreille River or if they had been stocked (USFS 1996, as cited by WSC, 2003). Streams have not
been stocked with kokanee in eastern Washington streams since the mid-1980’s (USFS 1996, as cited by
WSCC 2003). For the Sullivan Creek kokanee to be a remnant population of Columbia River sockeye,
there would need to have been salmonid fish passage at Z Canyon (RM 19.0) and Metaline Falls (RM
26.5) on the Pend Oreille River. Sullivan Creek flows into the Pend Oreille River at RM 26.9, upstream
of Metaline Falls. It is most commonly accepted that upstream anadromous fish passage on the Pend
Oreille River was limited by Metaline Falls (WSCC 2003).

6.21.2.2 Invertebrate Species

The masked duskysnail (Lyogyrusn. sp. 2) is identified by the CNF as sensitive while the WDFW list this
species as having a monitor status. There is no federal listing for this species at this time. According to
available data (BLM 1998), Masked duskysnail has only been documented at 4 sites in two kettle lakes,
Curlew Lake in Ferry County, Washington, and Fish Lake, which is partially within Wenatchee National
Forest, Chelan County, Washington (Chiwawa LSR, as cited by BLM 1998).

The masked duskysnail is a species that has not been studied in detail and there is little information
available on the ecology of the species. All Hydrobiidae snails have gills that make them dependent upon
dissolved oxygen in the water in which they live. It is a cool water, periphyton feeder (i.e., feeds on the
algal and microbial film on aquatic macrophytes) and likely on detritus. Burke (pers. comm., as cited by
BLM 1998) indicated that both lakes inhabited by this species are highly eutrophic with an abundant
growth of aquatic macrophytes and algae. Burke (pers. comm.) speculated this may be an unhealthy
situation for the species, but further studies on the basic ecology of the species are necessary. Individuals
overwinter as adults and do not disperse widely, so populations remain localized in their distribution.
Major predators are probably amphibians, turtles, sculpins, and trout. Typically, many individuals may
be infected with trematode parasites (BLM 1998). The Masked duskysnail has not been documented
within or adjacent to the Study Area.
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6.2.1.2.3 Rare, Threatened and Endanger ed Aquatic Species

This section discusses rare, threatened and endangered (RTE) aquatic species that are known to occur or
could potentially occur in the Study Area. RTE species include all taxa with federal or state protective
status and is categorized in one of the following groups:

o Federal Species — Wildlife species listed by the USFWS.

o Listed or Proposed Species - Species that are listed and protected under the ESA of 1973,
as Endangered or Threatened, or proposed for listing.

o Candidates - Species for which the USFWS has sufficient information on their biological
status and threats to propose them as endangered or threatened under the ESA, but for
which development of a proposed listing regulation has not occurred because of other
higher priority listing activities. Candidate species receive no statutory protection under
the ESA. However, the USFWS encourages the formation of partnerships to conserve
these species.

0 Species of Concern - Species that do not have protection under the ESA but that are of
management concern to the federal land managers.

e State Species — Wildlife species listed by the WDFW.

o Endangered - Any wildlife species native to the state of Washington that is seriously
threatened with extinction throughout all or a significant portion of its range within the
state.

0 Threatened - Any wildlife species native to the state of Washington that is likely to
become an endangered species within the foreseeable future throughout a significant
portion of its range within the state without cooperative management or removal of
threats.

0 Candidates - Include fish and wildlife species that the Department will review for
possible listing as State Endangered, Threatened, or Sensitive. A species will be
considered for designation as a State Candidate if sufficient evidence suggests that its
status may meet the listing criteria defined for State Endangered, Threatened, or
Sensitive.

0 Sensitive - Any wildlife species native to the state of Washington that is vulnerable or
declining and is likely to become endangered or threatened throughout a significant
portion of its range within the state without cooperative management or removal of
threats.

o Monitor — Wildlife species that are not classifies under other listings, but are monitored
for status and distribution. They are managed by WDFW, as needed, to prevent them
from becoming endangered, threatened, or sensitive.

e CNF Species - Species on the Regional Forester Sensitive Status Species (RFSSS) list for the
CNF (USFS 2008). Species on this list are listed only as Sensitive. The RFSSS list does not
include species already protected under the ESA.

All of the information documented in this section is compiled from exiting studies and lists within the
vicinity of the Study Area. Table 6-3 identifies the wildlife species on the CNF RFSSS list for the CNF
(USFS 2008), USFWS Pend Oreille County list (USFWS 2009) and the WDFW PHS list (WDFW
2009a). Species identified in this list are discussed in sections 6.2.1.2.1 and 6.2.1.2.2.
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Table 6-3. RTE Aquatic List

L CNF USFWS | WDFW
Common Name Scientific Name Status! | Statu€ | Status® Occurrence
Fish
Bull Trout Salvelinus confluentus S SoC C Present below Mill Pond Dam
Pacific lamprey Lamperta tridentata - SoC - Unknown
Pygmy whitefish Prosopium coulteri S SoC S Present in Sullivan Lake
Redband trout Oncorhynchus mykiss S SoC - Present in Sullivan Creek
River lamprey Lampetra ayresi - SoC C Unknown
Western brook lamprey Lampetra richardsoni - SoC M Unknown
Westslope cutthroat trout | Oncorhynchus clarki lewisi S SoC M Present in Sullivan Creek
Umatilla dace Rhinichthys umatilla S - C None
Slimy sculpin Cottus cognatus - - M Sullivan Lake
Invertebrate
Masked Duskysnail | Lyogyrus sp. 2 | s | - | ™M |None
Notes:
'CNF Status:
S = Sensitive.

2USFWS Status:

E = Endangered

T = Threatened

SoC = Species of Concern
SWDFW Status:

E = Endangered

T = Threatened

C = Candidate

S = Sensitive

M = Monitor

6.2.1.2.4 Fish Passage

Together, the Sullivan Creek and Harvey Creek drainage areas make up the Sullivan Creek watershed and
encompass all tributaries draining into Sullivan Creek. Sullivan Creek ultimately drains into the
Boundary Reservoir portion of the Pend Oreille River. Habitat capable of supporting strong and
significant populations of native fish species exists throughout the Sullivan Creek watershed, however
there is disagreement over the extent to which the natural cascades and chute at RM 0.6 and 0.65 on
Sullivan Creek currently block fish passage into the Sullivan Creek watershed. Bull trout have not been
documented as occurring upstream of the uppermost natural cascades/chute at RM 0.65. The extent to
which bull trout could have successfully utilized Sullivan Creek habitat historically is unknown (WSCC
2003). A recent study concluded that the barrier at RM 0.65 would be passable by bull trout 18 in or
larger under low flow (99 cfs) conditions; but at high flows (1,528 cfs), the falls is a complete fish
passage barrier (Powers 2008).

When flows in Sullivan Creek are below 99 cfs, bull trout may pass upstream through the cascades and
chutes at RM 0.65 (Powers 2008). However, Mill Pond Dam and Sullivan Lake Dam block fish passage
between habitat in the upper Sullivan Creek and Harvey Creek drainages and the mainstem Pend Oreille
River system. Fish passage into North Fork Sullivan Creek is blocked by a natural falls just downstream
of the North Fork Sullivan Creek Dam (RM 0.25) and this dam does not provide fish passage. Fish
passage up into Sullivan Creek is blocked at RM 3.25 by Mill Pond Dam. Fish passage up Outlet Creek
into Sullivan Lake and the Harvey Creek Watershed is blocked 0.5 miles upstream at Sullivan Lake Dam.
Outlet Creek flows into Sullivan Creek at RM 5.3 (WSCC 2003).
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Mill Pond Dam is currently a barrier to upstream fish passage. There is downstream fish passage at Mill
Pond Dam via the spillway but the mortality rate of fish passing over the spillway is unknown. The
original log-crib dam was constructed in 1909 with a wooden fish ladder (USFS 1996, as cited by WSCC
2003). However, in the early 1920s, the log crib dam was replaced by a concrete structure and the fish
ladder was not replaced (T. Shuhda, pers. comm. cited in POCD 2001b, Part 2, pg. 6, as cited by WSCC,
2003).

6.2.1.2.5 Recreational Value of Fishery

A survey conducted during the SCL Boundary Dam relicensing process (Tetra Tech 2009h), asked local
area residents (147 respondents) to identify where they went fishing. Sullivan Lake and Mill Pond was
identified as the second and third most frequented areas behind Boundary Reservoir. Additional
information regarding recreational resources is provided in Section 6.5.

According WDFW (2009b) 2003 records/surveys indicated that:

e 3,121 angler trips were made to the CNF from May to November.
e Requiring an estimated 11,235 (+£1,060) hours of effort (travel and preparation)
e That resulted in the harvest of:

0 3,526 (+312) Kokanee

0 113 (x11) Rainbow trout

0 35 (x5) Cutthroat trout

0 30 (x4) Burbot

0 71 (x10) Longnose suckers
Estimates made by WDFW (2009b) regarding the economic value of the fishery further indicated the
following:

¢ In 2006 the average cost associated with a fishing trip to the area was estimated at $27.00.
¢ In 2008 the average cost associated with 3,121 fishing trips to the area was estimated at $28.45.
0 Generating an estimated annual revenue of approximately $88,792 (which is
underestimated because it did not factor in the winter Burbot fishery opportunities).

6.2.1.2.6 Management Objectives— Essential Fish Habitat

There are no proposed or designated essential fish habitat areas within the Study Area. The Magnuson-
Stevens Fishery Conservation and Management Act (MSA) is a federal law that governs marine fisheries
management. The MSA, as amended by the Sustainable Fisheries Act of 1996, established procedures
designed to identify, conserve, and enhance essential fish habitat for those species regulated under a
federal fisheries management plan. The MSA, as amended, defines essential fish habitat as those waters
and substrate necessary for fish use in spawning, rearing, feeding, or growth to maturity. The MSA
requires federal agencies to consult with National Marine Fisheries Service to determine whether a
proposed action would adversely affect essential fisheries habitat. Freshwater essential fish habitat for
salmon in the Pacific Northwest includes all water bodies currently or historically accessible to salmon,
except areas upstream of certain impassable man-made barriers. The upstream extent of essential fish
habitat in the Upper Columbia River system was identified as Chief Joseph Dam in Appendix A to
Amendment 14 to the Pacific Coast Salmon Plan (Pacific Fishery Management Council 1999). The
Study Area is located upstream of Boundary Dam which is located 215.5 miles upstream of Chief Joseph
Dam. Furthermore, since there are no proposed or designated essential fish habitat areas with the Study
Avrea, there are no managed species to address with the Study Area.

Report Page 68 March 2010



Seattle City Light Mill Pond Removal and Restoration

6.21.2.7 Sport Fishery Maintenance

Sterile triploid rainbow trout have been historically planted in the vicinity of the Study Area to increase
sport fishing harvest while minimizing the risk of hybridization with native species. Planting triploid
rainbow trout as part of a recreational fish enhancement program can help balance the demands for both
consumptive fishing opportunities and conservation of native stocks (Tetra Tech 2009h). The planting of
sterile triploid rainbow trout in Boundary Reservoir by SCL has ceased and there are no plans to restart
this program under the proposed Boundary Reservoir settlement agreement.

6.2.1.2.8 Fish Stocking

Rainbow trout is the only species that has been planted in Mill Pond since 1939; with annual plants of
about 10,000 fish occurring since 1974. According to WDFW hatchery planting records, there have been
29 releases of hatchery rainbow trout and Westslope cutthroat trout by WDFW into Sullivan Lake since
1981 (Pend Oreille County PUD 1994b). According to previous reports, 292,946 were planted in
Sullivan Lake from 1981 through 1986, while 282,883 Westslope cutthroat trout were planted during the
same time period. There are no records of fish release into Sullivan Creek during the same time period.

6.2.1.29 Wetlands

National Wetland Inventory (NWI) Maps obtained from the USFWS (2010) identified seven different
types of wetland and deepwater habitats within the Study Area as depicted on Drawing 13, NWI
Wetlands and Streams Map. A description of the wetland classes identified within the Study Area is
presented in Section 6.3.1.1.1.

Previous reports indicate that wetlands within portions of the Study Area were delineated in September
1994 with the results presented in the Sullivan Hydroelectric Project License Amendment. However, this
wetland delineation report was not identified during the existing document review. In May 1996, the
Study Area was re-examined to confirm the previous wetland delineation and to accurately map these
wetlands area (CES 1996). The 1996 wetland delineation was conducted under the guidance of the 1987
Environmental Laboratory, Corps of Engineers Wetland Delineation Manual which states hydrophytic
vegetation, hydric soils, and wetland hydrology must be present (all three parameters) to define an area as
a wetland.

The 1996 report indicated that the 1994 report identified 11 wetlands within the Study Area; however, the
1996 delineation only identified eight wetlands within the Study Area because three of the previous
identified wetlands did not meet all three parameters as required by the 1987 Corps Manual as defined
above. The 1996 delineation report identified a total of 3.78 acres of wetlands within the Study Area.
However, a breakdown of specific wetland classification types and areas was not provided. The wetlands
identified in the NWI map (Drawing 13) were drawn from aerial photograph interpretation by the
USFWS and may not reflect existing wetland conditions within the Study Area. Further wetland
investigations may be required to identify the extent of wetlands within the Study Area.

A further discussion of wetlands is provided in section 6.3.1.1.1. No other wetland delineations or
updates have been identified in the Study Area since the 1996 report was completed.
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6.2.2 Environmental Effect
6.2.2.1 Water Resources
6.22.1.1 401 Water Quality Certification

As part of the FERC license surrender requirements and/or subsequent permitting requirements for the
removal and restoration of Mill Pond, Pend Oreille County PUD must apply for certification under
Section 401 of the Clean Water Act. The application for Section 401 certification requires
characterization of existing water quality conditions in the Study Area and an assessment of whether
water quality meets Ecology regulatory standards. Potential water quality concerns for the Study Area
appear to be limited to DO, and water temperature, with the potential of turbidity/sediment transport. The
Recommended Alternative has the potential to impact water quality downstream of Mill Pond Dam. In
support of Section 401 certification, potential impacts must be evaluated. Although some historical
information exists, additional and ongoing data collection and analysis of specific water quality
constituents may be needed to evaluate potential effects related to the Recommended Alternative. In
addition, data on the productivity of the Study Area may be needed to support evaluations of potential
effects on with regards to aquatic habitat and fauna. Additional studies will be specifically designed to
meet Ecology certification requirements.

6.2.2.1.2 Effects of the Recommended Alterative on Water Quality Parameters

Water quality parameters that appear to be the most significant to the Study Area include DO, water
temperature and turbidity. The removal of Mill Pond Dam in conjunction with planned stream restoration
and enhancement activities would have a significant effect on these three parameters.

Temperature
The removal of Mill Pond Dam will allow flows in Lower Sullivan Creek to pass through the former

pond area without becoming impounded. This new flow regime will reduce the amount of time that
radiant heat is allowed to penetrate the surface layer of water in the pond. This permanent direct impact
on the flow regime of Lower Sullivan Creek will reduce temperatures and potentially improve fish
habitat. Revegetation of stream banks within the former pond reach with native riparian, wetland, and
upland plant species will also assist with shading, cover, and cooling effects. Permanent indirect effects
of temperature reduction will include the potential to attract more fish species into Sullivan Creek from
Boundary Reservoir from colder water temperatures.

Dissolved Oxygen

The historical stream bed that will be restored through the pond reach may increase DO levels through
natural flows that were not present in the impounded condition. The installation of LWD, boulders and
riffles will cause greater amounts of oxygen to diffuse in the water column. The removal of Mill Pond
will also remove slack water areas where DO may be reduced. However, depending on the outcome of
TMDL for Sullivan Creek, the listed reaches may be naturally DO deprived areas due to its elevation in
the Selkirk Mountains. Further studies should be performed to identify the cause for low DO in Sullivan
Creek.

Turbidity
Water quality issues are anticipated due to suspended sediment concentration and turbidity in the short

term (during construction and post-dam flood flows). Temporary direct impacts from the release of fine
lakebed sediment (silt- and clay- sized material) will affect water quality of Sullivan Creek from Mill
Pond to the confluence of Boundary Reservoir. This effect will be primarily noticeable immediately
following dam removal when the flow is switched from the bypass pipe to the new channel as well as
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during the dewatering of Mill Pond. The first few high flow events may cause temporarily high-turbid
downstream waters, which will decrease in intensity with each flood event until a natural regime is
established (estimated to occur after the first several years).

6.2.2.1.3 Water Quality Monitoring Plans

Water quality monitoring plans and procedures may be developed in accordance with local, state, and
federal standards prior to the implementation of the Recommended Alternative. The plan will most likely
include details regarding revegetation effectiveness, stream structure effectiveness, temperature reduction,
fish passage effectiveness, LWD retention, DO, and sedimentation/bedload monitoring.

6.2.2.1.4 Effects of the Recommended Alter native on Water Resour ces

The volume and caliber of sediment supplied to a given river reach can significantly influence the quality
and availability of aquatic habitat. High sediment loads that exceed the transport capacity of a river may
cause excessive deposition of fine-grained sediment, which can lead to a variety of impacts on aquatic
ecosystems: 1) reduced quality of spawning gravels due to deposition of excess fine material; 2)
decreased stability of river substrate and associated loss of invertebrate habitat; 3) increased turbidity; and
4) pool filling and general channel aggradation, resulting in shallower, warmer flows with less spatial
variability of depth and velocity. The current conditions of Lower Sullivan Creek that will be potentially
impacted from increased sediment releases are unknown. Further studies are recommended to determine
susceptible areas that may be impacted from high sediment loads.

Redistribution of Upstream Delta Gravels

Deltas are depositional zones that form where flowing water is slowed by an intercepting flatter gradient
water body, resulting in deposits of coarser materials (sand and gravels). Such deposits are influenced by
the particle size distribution, river flows, the sediment volume, and the water surface elevation of the
static water body. The sources of sediment supply to the Mill Pond delta are Sullivan Creek and its
tributary watersheds. The delta is composed of both bedload and wash load (suspended sediment),
although the primary component is coarser grains as most of the wash load continues downstream for
deposition in the reservoir.

Following removal of Mill Pond dam, the water surface elevation will drop, altering the forces
maintaining the delta erosion and deposition regime. Two primary forces may disrupt the delta upon dam
removal: (1) river incision (head-cutting) from the dam site and (2) changes in the water velocity regime.
Upon removal of the dam, the river may incise a new channel that will move upstream as it seeks a
natural slope stabilization point. As the channel incises, localized velocities will increase due to
decreasing channel cross-sectional area and increasing depth. This results in downstream transport of
sediment particles, including the coarser material in the delta. Based on the provided reservoir bottom
information (Tetra Tech 2009i), a natural slope grade-break exists in Reach 3 which may likely become a
natural stop for the incision point. If so, the incision point would not move upstream of the existing delta.
Stabilization features such as rock weirs or rock riffles in the existing delta area will be provided in the
final design.

Due to the changes in water velocity, permanent deposition in the delta will most likely be discontinued.
Upon dam removal, the delta will no longer be a location where flowing water meets static water.
Instead, it will become part of a continuous river channel and the material that makes up the delta will
become part of the bedload transported downstream. Due to the size of the material, the coarser bedload
will likely not initially make it all the way to Boundary Reservoir, but instead become temporarily
deposited in natural pools and gravel bars in Lower Sullivan Creek and will be deposited into Boundary
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Reservoir at a later time once sediment concentrations in Sullivan Creek has stabilized. The smaller silt
material could be expected to be transported through Lower Sullivan Creek and into Boundary Reservoir.

In order to ensure stabilization of the floodplain and redistribution of the delta gravel material that exists
outside of the new channel, some mechanical removal will be required. Mechanical removal and extent
of excavation will be determined in the final engineering design. Excavation of the delta channel gravels
will be screened in the construction process to separate the fines from the gravel substrate. The gravel
will then be redistributed within the channel confines directly downstream of the delta. This gravel
redistribution allows the desirable gravel material to be used within the bankfull channel for immediate
stabilization and aquatic habitat improvement. The fine sediments will be graded into the restored post-
dam removal upland areas. This will also decrease lateral channel migration thereby protecting the delta
area wetlands.

Lower Sullivan Creek Aquatic Habitat

Lower Sullivan Creek is a steep channel characterized by large cobbles with a relatively flat bottom.
Gravels released from the reservoir delta would help restore suitable fish habitat in downstream reaches.
These are the desirable gravels that can provide improved fish and aquatic habitat to the “sediment
starved” portions of Lower Sullivan Creek. Inevitably, a portion of the delta material will reach
Boundary Reservoir and perhaps be deposited in the Lower Sullivan Creek delta. Downstream from Mill
Pond, the riverbed primarily consists of boulders, cobbles, and bedrock (Appendix B-Photograph 13).
Gravels trapped in the upstream delta of Mill Pond (Appendix B-Photograph 6) are desirable to provide
suitable fish habitat and a healthy aquatic ecosystem. With dam removal, some of this delta gravel will be
redistributed in the downstream reaches and on downstream point-bars which have previously eroded.
The bed-material load will increase and is expected to result in a more dynamic channel in the alluvial
reaches of Lower Sullivan Creek. Following dam removal, pools may aggrade but velocities in the riffles
will likely be too high for significant aggradation.

Downstream Sediment Impacts

Due to the high gradient downstream of Mill Pond dam, it is predicted that sediment and turbidity effects
will be highest the year following dam removal, and then will be minimal after the first year high flow
season. The effects will be temporary; following the initial flush in the first year, a more normalized
sediment regime will develop. Sediment related impacts to downstream river infrastructures could occur,
however a survey of downstream infrastructure is necessary to make this determination. Noticeable
impacts would likely not last more than a few years as the sediment in Mill Pond will eventually be
relocated to Boundary Reservoir. Between the Highway 31 bridge and confluence with Boundary
Reservoir, the flow divides around an island. At certain flows, this island will become a depositional
zone for Mill Pond sediments. That location is a dynamic area due to the wide range of Boundary
Reservoir elevations and variation in Sullivan Creek flows. The final deposition location for the fine Mill
Pond sediments will be in Boundary Reservoir. Coarser materials (sands and gravels) will be transported
as bedload (versus washload) down Lower Sullivan Creek, temporarily depositing in pools until final
deposition in the confluence area with Boundary Reservoir.

Over the short term, the release of fine lakebed sediment (silt- and clay- sized material) will affect water
quality. Water quality issues are primarily related to suspended sediment concentration and turbidity in
the short term (during construction and post-dam flood flows). This affect will be primarily noticeable
immediately following dam removal with the flow switched from the bypass pipe to the new channel.
The first few high flow events may cause temporarily high-turbid downstream waters, which will
decrease in intensity with each flood event until a natural sediment transport regime is established over
the first several years of post-dam removal stream flows.

Report Page 72 March 2010



Seattle City Light Mill Pond Removal and Restoration

6.2.2.15 Changesin Minimum Flow to protect Water Quality

No changes in flow are anticipated at this time. Flows will remain similar to the existing conditions after
implementation of the Recommended Alternative.

6.2.2.1.6 Effects of the Recommended Alter native on Wetlands

According to the NWI map and aerial photographs, there are numerous wetlands located within the Study
Area. However, these wetland areas generally are present along the edges of Mill Pond and at the
confluence of Sullivan Creek and Boundary Reservoir with interspersed wetland areas along the banks of
Lower Sullivan Creek. The wetland complex at the outlet of Sullivan Creek into Boundary Reservoir will
not experience temporary or permanent direct impacts from the implementation of the Recommended
Alternative. The extent of wetlands associated with Sullivan Creek below Mill Pond are unknown at this
time but it is anticipated that wetlands, if present, will not receive temporary or direct impacts since the
hydrology pattern in Sullivan Creek will remain constant after the implementation of the Recommended
Alternative. Impacts to wetlands from increased sediment in Lower Sullivan Creek are anticipated to be
minimal due to the fact that the coarser material will drop out in Sullivan Creek bed and the finer
sediment will be carried into Boundary Reservoir during elevated flow conditions. The wetland complex
at the outlet of Sullivan Creek into Boundary Reservoir is constantly changing due to the seasonal flow
regime of Sullivan Creek and variable water level of Boundary Reservoir. These wetlands are not
expected to be impacted above existing conditions from the transport of sediment out of Mill Pond into
Boundary Reservoir.

Wetlands associated with Mill Pond (size currently unknown) will receive both temporary and permanent
direct impacts. The wetlands on the edge of Mill Pond that are not associated with the inlet will be
drained from Mill Pond dewatering and restored to an upland condition resulting in a permanent loss of
these wetlands. The inlet of Lower Sullivan Creek into Mill Pond contains a wetland complex that is the
result of sediment deposits over the past 100 years. The reach of Sullivan Creek approximately 0.25
miles upstream of the inlet will be restored and stabilized to prevent head-cutting in the river. Portions of
this wetland complex will be temporarily impacted from restoration activities and other portions will be
permanently impacted from the dewatering of Mill Pond. Wetland areas receiving temporary direct
impacts from equipment trampling will be planted with native vegetation and restored to their original
condition upon completion of restoration activities.

There are areas of scrub-shrub wetlands located in and around the Mill Pond delta that provide important
terrestrial and aquatic habitat. Due to the natural grade break, it is anticipated that the incision point will
not travel beyond the outlet of the southern riverine wetland located at the upstream end of Mill Pond. It
is difficult to predict with the available information if the channel will continue incising to affect drainage
of the riverine wetland. The channel design can prevent this with grade control (such as rock weirs) to
maintain the existing wetland water surface elevation.

6.2.2.2 Fishery Resources
6.2.2.2.1 Effects of the Recommended Alter native on Fish Resour ces

Temporary direct impacts to fish will likely occur during the dewatering of Mill Pond. Fish trapped in
Mill Pond during dewatering activities will be trapped and relocated to another portion of Sullivan Creek.
The risk of injury or mortality increases to fish the more they are disturbed and handled by humans. Fish
handling may injure or kill fish species during trapping and/or transport. Screening structures will be
present on the siphon pipe inlet so that fish are not sucked into the pipe which may harm them. Fish
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screens will also be placed upstream of the construction area in Sullivan Creek so that fish are not allowed
to enter the work area.

Implementation of dam removal and stream restoration activities will, in the long term, significantly
improve the general water quality of the Study Area. The Recommended Alternative will return Sullivan
Creek to its historical channel which will allow an increase in the occurrences of sediment transport
downstream to other sediments starved reaches, increase DO through the natural movement of water
through a stream channel and increase LWD recruitment capabilities downstream of Mill Pond Dam.
Water temperatures would also be reduced significantly due to the decrease in transport time.
Revegetation of the corridor adjacent to the restored channel will also increase the amount riparian habitat
and refugia for spawning, rearing to increase the quantity and quality of juvenile fish species. Dam
removal could also potentially increase fish passage into new upstream habitat. All of these affects are
considered to be positive impacts to the overall fishery of the Study Area.

6.2.2.2 Effectson Management Goals and Essential Fish Habitat

As stated above in Sections 6.2.1.2.6 and 6.2.1.2.7, there are no proposed or designated essential fish
habitat areas with the Study Area. Therefore, there are no effects on management goals or essential fish
habitat.

6.2.2.3 Cumulative Effects

Actions performed outside of the scope of the Recommended Alternative by the CNF, USFWS or
WDFW in regards to fish management may affect the presence and quality of aquatic resources in the
Study Area. Potential actions that may impact Lower Sullivan Creek include road maintenance,
restoration activities, fish supplementation, Sullivan Lake Dam operation and management plan
alterations upstream of the Mill Pond. The long-term effect on aquatic habitat and fishery resources from
this project will be beneficial and would therefore not contribute to adverse cumulative effects.
Furthermore, removal of Mill Pond Dam could contribute to improved genetic diversity by providing the
connectivity from the stream reaches below Mill Pond and the large watershed of Sullivan Creek above if
a natural barrier does not occur.

6.2.2.4 Unavoidable Adver se Effects

Following the implementation of the Recommended Alternative, the open water fishery will be altered to
a riverine fishery. This action will permanently eliminate open water fishing resources. Fish trapped in
Mill Pond during dewatering will required to be relocated to other portions of Sullivan Creek. The
likelihood for fish injury or mortality will increase as human handling increases. Fish injury or mortality
will likely occur as a result of the removal of Mill Pond Dam and restoration of Sullivan Creek. Sediment
transport will increase during the removal and restoration process; but should only be temporary and the
restored stream channel should return to pre-dam conditions within two to ten years depending on stream
flows.

6.2.2.5 Consistency with Comprehensive Plans

Section 303, part (d) of the Clean Water Act requires that each state compile a list of surface waters
within their jurisdiction that are not achieving water quality criteria. Once a water body is included on the
list, a total maximum daily load (TMDL) study is required to address the water quality problem. The
United States Environmental Protection Agency (EPA) has promulgated regulations (40 CFR 130) and
developed guidance for establishing TMDLs. The primary objectives of the TMDL study are to examine
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pollutant sources and determine the pollutant reductions (allocations) necessary to achieve the water
quality criteria.

The aquatic resource related management goals and policies associated with comprehensive resource
management plans were reviewed to assess the implementation of the Recommended Alternative
consistency. The Recommended Alternative will result in a condition that is consistent with the
following relevant comprehensive plans.

e CNF Land and Resource Management Plan (CNF 1988) - The CNF land and resource
management plan includes a number of forest management goals relevant to aquatic resources:

o Continual improvement in the Forest's environmental performance and the prevention of
pollution and resource degradation through monitoring, compliance checks, evaluation
and adaptive management.

o Complying with all laws, regulations, policies and executive orders applicable to the
Forest's environmental aspects.

o Implementing and maintaining a framework that guides and documents compliance and
accomplishments.

6.3 Terrestrial Resources

The modified Study Area for terrestrial resources includes the original boundaries as well as the following
areas (Drawing 14, Rare, Threatened and Endangered Species Map):

e 0.5 miles around Mill Pond for wildlife with large home ranges.
6.3.1 Affected Environment
6.3.1.1 Botanical Resources

This section describes the botanical resources in the Study Area and also integrates discussion of
surrounding habitat as they relate to botanical resources, and rare, threatened, and endangered plant
species. Information outlined in this environmental analysis pertaining to botanical resources was
obtained from the following sources:

SCL Boundary Dam relicensing documents and studies.

Pend Oreille County PUD Sullivan Creek Hydroelectric Project relicensing documents and
studies.

DNR Washington Natural Heritage Program (WNHP).

CNF documents and data for the Sullivan Lake Ranger District.

Land cover GIS data obtained from the United States Geological Survey ([USGS] 2001).
2009 Aerial Photographs.

Field reconnaissance’s to the Study Area.

The following botanical studies have been performed in the following portions of the Study Area:

¢ Boundary Hydroelectric Project Sudy 16 Inventory of Riparian Trees and Shrubs (Tetra Tech
and Beck Botanical Services 2009a) at the confluence of Sullivan Creek and Boundary Reservoir.

e Boundary Hydroelectric Project Sudy 17 Rare, Threatened, and Endangered (RTE) Plant
Foecies Inventory (Tetra Tech and Beck Botanical Services 2009b) at the confluence of Sullivan
Creek and Boundary Reservoir.
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e Pend Oreille County PUD Sullivan Creek Project Exhibit E —Wildlife and Botanical Resources
(Pend Oreille County PUD 1994a) for the entire Study Area.

e Pend Oreille County PUD Sullivan Creek Hydroelectric Project Response to FERC' s Additional
Information Request (Pend Oreille County PUD 1996) for the entire Study Area.

6.3.1.1.1 Dominant Cover Typesand Plant Species

Dominant cover types and plant species within the Study Area consists primarily of coniferous forest,
riparian plant communities along Lower Sullivan Creek and wetlands surrounding Mill Pond. General
descriptions of each of the dominant cover types as well as applicable locations were retrieved from the
Boundary Dam relicensing documents (SCL 2006 and 2009a) and applied to the Study Area. A basic
land cover map depicting the approximate location of land cover types within the vicinity of the Study
Area is depicted in Drawing 15, Land Cover and Use Map. These dominant cover types and plant species
are presented below:

Coniferous Forest

The vegetation surrounding Mill Pond and Lower Sullivan Creek is primarily composed of coniferous
forest outside of the riparian corridor within the Study Area. These conifer stands typically consist of
Douglas-fir (Psuedotsuga menziesii), western white pine (Pinus monticola), western larch (Larix
occidentalis), lodgepole pine (Pinus contorta), ponderosa pine (Pinus ponderosa), western red cedar
(Thuja plicata), western hemlock (Tsugaheterophylla) and grand fir (Abies grandis). However, in the
majority of the conifer stands, Douglas-fir is co-dominant with western larch and one or more species of
pine (Pinus spp.) and grand fir. Black cottonwood (Populus trichocarpa), paper birch (Betula papyfira)
and quaking aspen (Populus tremul oides) also often occur in these stands. Timber harvest has occurred in
the project vicinity and has influenced the age and composition of the forest. The forest canopy and
forest floor appear to be disturbed in numerous places due to various aged selective logging and clear-
cutting activities.

Shrub and Grass Meadows

Breaks in the forest canopy include shrub and grass meadows that typically occupy extremely small
portions of the overall landscape within the Study Area. The shrub cover in the meadows and in sparser
amounts in the coniferous forest include mock orange (Philadel phus lewisii), ocean spray (Holodiscus
discolor), beaked hazelnut (Corylus cornuta), mallow ninebark (Physocarpus malvaceus), Oregon grape
(Berberis aquifolium), serviceberry (Amelanchier alnifolia), raceme pussytoes (Antennaria racemosa),
thimbleberry (Rubus parviflorus) and bearberry (Arctostaphylos uva-ursi). Frequently observed
herbaceous species include colonial bentgrass (Agrostis stolonifera), bracken fern (Pteridium aquilinum),
Canadian goldenrod (Solidago canadensis), cow clover (Trifolium pratense), woods strawberry (Fragaria
virginiana), orchard grass (Dactylis glomerata), and smooth brome (Bromus inermis).

Lacustrine/Littoral

The Mill Pond impoundment occurs in a low gradient segment of Lower Sullivan Creek and because the
pond level does not fluctuate significantly, riparian vegetation and topsoil occur to the waters edge. There
are six cover types associated with littoral habitats and they include:

Rock bottom,
Unconsolidated bottom,
Aguatic bed,

Rocky shore,
Unconsolidated shore, and
Emergent.
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The only lacustrine/littoral habitats within the Study Area are located along the edge of Mill Pond and at
the confluence of Sullivan Creek and Boundary Reservoir. Rock bottom is present around the concrete
dam structure. Aquatic Bed cover type includes shallow water areas that are characterized by the
presence of aquatic vegetation. Such species may include Eurasian water milfoil (Myriophyllum
spicatum), coonwort (Ceratophyllum demersum) and elodea (Elodea canadensis). The littoral zone
includes unconsolidated shoreline, emergent, and rocky shoreline cover types. In some areas of
unconsolidated bottom, emergent and rocky shoreline, old alluvial bars and islands have created sandy
banks with a shallow gradient. However, these areas seldom exceed 1 to 5 percent plant cover and more
often occur as scattered individual plants. These plants may include St John’s wort (Hypericum
perforatum), ox-eye daisy (Chrysanthemum |eucanthemum), Atkinson’s tickseed (Coreopsis
atkinsoniana), common tansy (Tanacetum vulgare), fringed loosestrife (Lysimachia ciliata), plantain
(Plantago lanceolata) white sweetclover (Mélilotus alba) and Canada thistle (Cirsium arvense) in
generally rocky substrates. Littoral zone species observed on finer-textured substrates include yellow flag
(Iris psuedacoras), forget-me-not (Myosotis laxa), common sneezeweed (Helenium autumnal), mudwort
(Limosella aquatica), and water pygmyweed (Crassula aquatica).

Wetland

A formal wetland delineation has not been conducted within the Study Area. Wetland habitat within the
Study Area generally consists of scrub-shrub and emergent wetlands. The wetlands associated with Mill
Pond are typically semi-permanently flooded with active growth in the summer. The wetlands associated
with Lower Sullivan Creek are riverine that become flooded during elevated flows in Lower Sullivan
Creek. The wetland complex at the outlet of Lower Sullivan Creek into Boundary Reservoir is flooded
depending on the level of the reservoir and flow in Lower Sullivan Creek. Wetland locations and
classifications within the Study Area, as defined by the USFWS NWI system (USFWS 2010), are
presented in Drawing 13, NWI Wetlands and Streams Map, and listed in Table 6-4:

Table 6-4. NWI Wetland Classification

NWI Description

Classification

L1UBH Lacustrine, Limnetic, Unconsolidated Bottom, Permanently Flooded

L1UBHH Lacustrine, Limnetic, Unconsolidated Bottom, Permanently Flooded,
Diked/Impounded

L2USC Lacustrine, Littoral, Unconsolidated Shore, Seasonally Flooded

PSS1C Palustrine, Scrub-Shrub, Broad-leaved Deciduous, Seasonally
Flooded

PUSCx Palustrine, Unconsolidated Shore, Seasonally Flooded, Excavated

R3UBH Riverine, Upper Perennial, Unconsolidated Bottom, Permanently
Flooded

R3USC Riverine, Upper Perennial, Unconsolidated Shore, Seasonally
Flooded

Forested wetlands include open stands of mature black cottonwood trees that grow along the riparian
corridor of Lower Sullivan Creek. The open and discontinuous cottonwood tree canopy provides ample
light to support black hawthorn (Crataegus Douglasii) and reed canarygrass in the understory. The
species diversity was fairly high despite the prevalence of reed c