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Application for hydropower license for the Boundary Hydroelectric
Project, FERC Project No. 2144-038; and Application for surrender of
license for the Sullivan Creek Project, FERC Project No. 2225-015

Final Environmental Impact Statement
Federal Energy Regulatory Commission (Commission)

On September 29, 2009, the City of Seattle, Washington (Seattle) filed
application to relicense its 1,003-megawatt (MW) Boundary
Hydroelectric Project, located on the Pend Oreille River in Pend Oreille
County, Washington. The project produces an average of 3,572.8
gigawatt-hours (GWh) of energy annually. The project occupies
609.24 acres of federal lands managed by the U.S. Department of
Agriculture, Forest Service (Forest Service) on the Colville National
Forest, and 329.35 acres of federal lands managed by the U.S. Bureau
of Land Management.

On March 29, 2010, Seattle and the Public Utility District No. 1 of
Pend Oreille County (District) jointly filed an offer of settlement,
consisting of two comprehensive settlement agreements, a joint
explanatory statement and a request to consolidate the processing of
Seattle’s relicensing of the Boundary Project with the District’s
surrender of its license for the Sullivan Creek Project. Subsequently,
on April 2, 2010, the District filed an application to surrender its
license for the Sullivan Creek Project, located on Sullivan Lake and
Sullivan and Outlet Creeks in Pend Oreille County, Washington. The
District operates the Sullivan Creek Project as a storage facility for
downstream generation; it does not generate electricity. The project
occupies 522 acres of federal lands managed by the Forest Service.

The two separate, but interdependent settlement agreements detail the
measures that Seattle would implement to address the effects of
continued load-following operations of the Boundary Project and the
District’s orderly disposition of the Sullivan Creek Project. The
Boundary settlement agreement includes obligations for addressing
water quality issues, evaluating and providing fish passage for resident
salmonids, reducing fish entrainment, improving aquatic habitat,
stocking fish for recreational purposes, conserving native fish,
groundwater well-decommissioning, acquiring and managing land for
wildlife, and other measures for recreation and cultural resource
enhancement and protection. Under the Sullivan Creek settlement
agreement, the District would retain and operate under a Forest Service
Special Use Authorization the Sullivan Lake dam and lake; install a
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new cold-water release intake at Sullivan Lake dam; remove Mill Pond
dam, restore the site and the stream channel, and conduct short-term
monitoring and maintenance in accordance with its Mill Pond
Decommissioning Plan to ensure the restored channel is functioning as
designed. These settlement agreements, and the measures contained
therein, are intended to provide significant benefits to resources within
the Pend Oreille River and its tributaries, while retaining Seattle’s
operational flexibility and reducing costs of the Sullivan Lake Project
surrender on Pend Oreille rate payers.

This final EIS assesses the effects of the approval and implementation
of both settlement agreements and staff modifications to those
agreements. The staff’s recommendation is to relicense the Boundary
Project as proposed, with certain modifications and additional measures
to improve administration of the license. The staff also recommends
approval of the surrender application as proposed, with certain
modifications to mitigate adverse effects to cultural resources and
improve Commission oversight and administration of the surrender.

David Turner

Federal Energy Regulatory Commission
Office of Energy Projects

888 First Street, NE

Washington, DC 20426

(202) 502-6091

This final Environmental Impact Statement (EIS) on the relicense of
the Boundary Project and the surrender of the Sullivan Creek Project is
being made available to the public on or about September 15, 2011, as
required by the National Environmental Policy Act of 1969.

! National Environmental Policy Act of 1969, as amended (Public Law [Pub. L.]
91-190, 42 United States Code [U.S.C.] 4321-4347, January 1, 1970.



FOREWORD

The Federal Energy Regulatory Commission (Commission), pursuant to the
Federal Power Act (FPA)? and the U.S. Department of Energy Organization Act® is
authorized to issue licenses for up to 50 years for the construction and operation of non-
federal hydroelectric development subject to its jurisdiction, on the necessary conditions:

That the project...shall be such as in the judgment of the Commission will
be best adapted to a comprehensive plan for improving or developing a
waterway or waterways for the use or benefit of interstate or foreign
commerce, for the improvement and utilization of water-power
development, for the adequate protection, mitigation, and enhancement of
fish and wildlife (including related spawning grounds and habitat), and for
other beneficial public uses, including irrigation, flood control, water
supply, and recreational and other purposes referred to in Section 4(e)...*

The Commission may require such other conditions not inconsistent with the FPA
as may be found necessary to provide for the various public interests to be served by the
project.> Compliance with such conditions during the licensing period is required. The
Commission’s Rules of Practice and Procedure allow any person objecting to a licensee’s
compliance or noncompliance with such conditions to file a complaint noting the basis
for such objection for the Commission’s consideration.®

Likewise, in considering the surrender of one of its licenses, the Commission must
ensure that, in the Commission's judgment, the decision and disposition of the license
will adequately protect the public interest.

216 U.S.C. §791(a)-825r, as amended (2006).
*Public Law 95-91, 91 Stat. 556 (1977).

%16 U.S.C. §803(a) (2006).

°16 U.S.C. §803(g) (2006).

°18 C.F.R. §385.206 (2010).
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EXECUTIVE SUMMARY

On September 29, 2009, the City of Seattle, Washington (Seattle) filed an
application to relicense its 1,003-megawatt (MW) Boundary Hydroelectric Project
No. 2144, located on the Pend Oreille River in Pend Oreille County, Washington. The
project produces an average of 3,572.8 gigawatt-hours (GWh) of energy annually. The
project occupies about 609 acres of federal lands managed by the U.S. Forest Service
(Forest Service) on the Colville National Forest, and about 329 acres of federal lands
managed by the U.S. Bureau of Land Management (BLM).

On March 29, 2010, Seattle and the Public Utility District No. 1 of Pend Oreille
County (District) jointly filed an offer of settlement, consisting of two comprehensive
settlement agreements, a joint explanatory statement, and a request to consolidate the
processing of Seattle’s relicensing of the Boundary Project with the District’s surrender
of its license for the Sullivan Creek Project No. 2225. The agreements describe the
measures that Seattle would implement to address the effects of continued load-following
operations of the Boundary Project and the District’s orderly disposition of the Sullivan
Creek Project license.

On April 2, 2010, the District filed an application to surrender its license for the
Sullivan Creek Project, including Sullivan Lake dam and Mill Pond dam. Sullivan Lake
dam is located at the terminus of Sullivan Lake. The discharges from Sullivan Lake flow
into Outlet Creek, which joins Sullivan Creek about one-half of a mile downstream from
the dam. Mill Pond dam is located on Sullivan Creek about 1.5 miles downstream from
Sullivan Lake dam. Sullivan Creek flows into the Boundary reservoir. The District
operates the Sullivan Creek Project as a storage project for downstream generation in
accordance with the Pacific Northwest Coordination Agreement, but not for its own
production of energy. The Sullivan Creek Project occupies 522 acres of federal lands on
the Colville National Forest.

Signatories to the settlement agreements include Seattle, the District, Forest
Service, U.S. Fish and Wildlife Service (FWS), U.S. National Park Service, Bureau of
Indian Affairs (BIA), Washington Department of Fish and Wildlife (Washington DFW),
Washington Department of Ecology (Ecology), Kalispel Tribe of Indians (Kalispel
Tribe), Selkirk Conservation Alliance, The Lands Council, American Whitewater, Town
of Cusick, Washington, Rick Larsen, and Al Six. The settlement agreements include a
suite of measures intended to significantly improve aquatic and terrestrial habitat
conditions in the portion of the Pend Oreille River impounded by the Boundary Project
and its tributaries, particularly Sullivan Creek, while retaining Seattle’s operational
flexibility and reducing costs of the Sullivan Lake Project surrender on Pend Oreille
County rate payers.

Through an off-license agreement between Seattle and the District, Seattle, on
behalf of the District, would remove Mill Pond dam and restore Sullivan Creek from Mill
Pond dam to Outlet Creek, and share equally with the District in the cost to install a cold-
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water release structure at Sullivan Lake dam. Both measures are integral to the settling
parties’ objectives of improving aquatic habitat in Sullivan Creek, the largest tributary to
the Pend Oreille River at the Boundary Project. Nonetheless, as a condition of the
Federal Energy Regulatory Commission’s (FERC or Commission) approval of the
District’s surrender, the District ultimately would be responsible for implementing these
measures, which are expected to be completed within eight years of the Commission’s
order approving the surrender. The surrender would become effective and the
Commission’s oversight of the Sullivan Creek Project would cease when the Commission
issues a letter stating that all of the conditions of the surrender have been fulfilled. Asa
component of its comprehensive Fish and Aquatic Management Plan (FAMP), Seattle
would continue to monitor and maintain the restored channel through the term of the
Boundary license, along with the other enhancement measures it would put in place in
Sullivan Creek, to ensure the effectiveness and continued benefits to aquatic resources in
the watershed.

Public Involvement and Areas of Concern

Before filing its license application, Seattle conducted pre-filing consultation using
the integrated licensing process. Commission staff conducted scoping as part of the pre-
filing process to determine what issues and alternatives should be addressed. We
distributed a scoping document to interested parties on June 19, 2006, soliciting
comments, recommendations, and information on the project. Based on the comments
received, we issued a revised scoping document on September 28, 2006. The District
consulted with various resource agencies, tribes, and non-governmental organizations to
develop its surrender application and the settlement agreement.

On May 11, 2010, following the filing of Seattle’s and the District’s settlement
agreements and motion to consolidate the proceedings, the Commission solicited scoping
comments on the surrender of the Sullivan Creek Project and issued notice of a
June 10, 2010, technical conference to be held in Spokane, Washington, to discuss the
joint settlement agreements and the scope of issues to be addressed in a combined
environmental assessment for both projects. Based on the comments received at the
technical conference and in response to the Commission’s July 6, 2010 Notice of
Application Ready for Environmental Analysis and Soliciting Comments,
Recommendations, Preliminary Terms and Conditions, and Preliminary Fishway
Prescriptions (REA notice) for both projects (to the extent applicable), Commission staff
determined that relicensing of the Boundary Project may constitute a major federal action
significantly affecting the quality of the human environment. On September 16, 2010,
the Commission noticed its intent to prepare an EIS; the notice was published in the
Federal Register on September 22, 2010.

Commission staff issued its draft environmental impact statement (draft EIS) for
the proposed relicensing of the Boundary Project and the proposed surrender of license
for the Sullivan Creek Project on April 8, 2011. Staff held public meetings in Metaline
Falls and Spokane, Washington on May 10 and 11, 2011 to solicit comments on the draft
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EIS. Staff requested written comments on the draft EIS be filed by May 31, 2011. Staff
received comments from U.S. Environmental Protection Agency, U.S. Department of
Agriculture — Forest Service, Washington Depart of Fish and Wildlife, Seattle City Light
Department, Pend Oreille County Public Utility District, Washington Department of
Ecology, U.S. Department of the Interior, Kalispel Tribe of Indians, Ms. Carol Jean
Merrill, Sweet Creek Ranch Residents, Mr. Larry Gragg, et al., and National Marine
Fisheries Service. In appendix C of this final EIS, we summarize the written and oral
comments received; provide responses to those comments; and indicate, where
appropriate, how we have modified the text for the final EIS.

The primary issues associated with the relicensing of the Boundary Project are the
effects of reservoir fluctuations on aquatic and terrestrial habitats and the fish and
wildlife they support, erosion associated with project-related operations and recreation,
the influence of project operations on reservoir temperatures and total dissolved gas
(TDG) levels in the tailrace, upstream fish passage, fish entrainment and mortality,
improvements to recreation facilities, and protection of cultural resources. The primary
Issues associated with the surrender of the Sullivan Creek Project are: (1) erosion and
sedimentation; (2) site restoration related to removal of Mill Pond dam; (3) recreational,
aesthetic, and cultural effects associated with the loss of Mill Pond; and (4) Sullivan Lake
operational influences on elevated water temperatures in Sullivan Creek, available
aquatic habitat in Outlet and Sullivan Creeks, and kokanee spawning habitat and access
to that habitat in Sullivan Lake and its tributaries.

This EIS assesses the effects of both settlement agreements, staff modifications to
those agreements, and other alternatives for relicensing the Boundary Project and
surrendering the license for the Sullivan Creek Project. Those alternatives are
summarized below.

Boundary Project
Project Description

The Boundary dam impounds the Pend Oreille River to create a 1,794-acre
reservoir at a normal full pool elevation of 1,994 feet North American Vertical Datum
(NAVD) 88. The project directs flow from the forebay through six penstocks leading to
an underground power plant containing six Francis turbine/generator units, numbered 51
through 56. Six draft tubes discharge water from the turbines into the tailrace
immediately below the dam. When the reservoir is at full pool and inflow exceeds the
hydraulic capacity of the project (56,000 cubic feet per second—-cfs), flows are spilled
through two spillways and six low level sluice gates. To reduce TDG under normal, non-
spill operations, Seattle voluntarily implements a practice of operating Units 55 and 56
above 125 MW and sequencing their startup and shutdown so that Units 55 and 56 are the
last units to be brought on line and the first units to be shut down. Electricity produced at
the project is carried through six three-phase, 230-kilovolt (kV) transmission lines to a
Bonneville Power Administration (BPA) substation immediately adjacent to the project.
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The project operates in a load-following mode, generating electricity during peak-
load hours from available water. The project typically begins generating in the early
morning hours and continues to generate throughout the day, rising and falling in
response to customer demand, with peaks experienced in the morning and evening.
Power produced at the project serves the District’s and Seattle’s retail load, with any
excess power produced sold on the secondary market.

The reservoir has an active storage of 40,843 acre-feet between elevations 1,994
feet and 1,954 feet, which are the elevation operating constraints of the current license.
However, the project primarily operates between the elevations of 1,994 feet and 1,974
feet (using 27,000 acre-feet of storage), with the additional storage between 1,974 feet
and 1,954 feet reserved for extreme load requirements. To improve recreation access
from Memorial Day through Labor Day, Seattle voluntarily limits the forebay pool to a
water surface elevation of no lower than 1,984 feet from 6:00 a.m. to 8:00 p.m. and a
water surface elevation of no lower than 1,982 feet from 8:00 p.m. to 6:00 a.m.

The existing project boundary encloses about 2,720 acres that includes three
project recreational facilities Seattle maintains and operates: the Forebay Recreation
Area, the Tailrace Recreation Area/Machine Hall Visitor’s gallery, and the Visa House.

Proposed Facilities

Seattle proposes to upgrade the turbine runners, rewind the generators, and replace
the step-up transformers in Units 55 and 56 within the first four years following issuance
of a new license. Seattle estimates that the upgrades would increase project generation
by 39,838 MWh, but would not increase the authorized installed capacity beyond what is
currently authorized. Under the settlement agreement, Seattle would continue to operate
the project as it currently does. Seattle also proposes revisions to the project boundary to
re-establish the buffer zone in the portion of the Boundary reservoir downstream of
Metaline Falls, incorporate lands owned and managed by Seattle for the benefit of
wildlife, recreation and project operations, and to include portions of some roads that are
used primarily or solely for the project purposes of operation or access to project
recreation facilities. Seattle’s revisions would enlarge the project boundary to about
3,263 acres, 966 acres of which would be federal lands.

Proposed Environmental Measures

In accordance with the settlement agreement, and as stipulated by Forest Service’s
4(e) conditions and U.S. Department of Interior’s (Interior)’s section 18 prescriptions,
Seattle would implement the following measures to protect, mitigate and enhance water
quality, and aquatic, wildlife, recreation, and cultural resources:

e Implement a Fish and Aquatics Management Plan (FAMP), which includes the
following components to improve water quality and fish habitat, provide passage
of resident fish and bull trout, reduce entrainment, and foster the recovery of bull
trout and conservation of native resident fishes: (A) mainstem fish community
and aquatic habitat measures, (B) upstream fish passage, (C) measures to reduce
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project related entrainment mortality, (D) tributary non-native trout suppression
and eradication, (E) tributary fish community and aquatic habitat measures, (F)
Mill Pond dam site monitoring and maintenance, (G) native salmonid conservation
program, (H) recreational fish stocking program, and (I) a fund for habitat
improvements in tributaries to Sullivan Lake.

Implement the following plans to improve and monitor water quality: (A) Aquatic
Invasive Species Control and Prevention Plan, (B) Dissolved Oxygen Attainment
Plan, (C) Fish Tissue Sampling Plan, (D) Temperature Attainment Plan, and (E)
TDG Attainment Plan.

Establish a Boundary Resource Coordinating Committee and the following work
groups as needed to consult on the implementation and long-term monitoring and
maintenance of environmental measures: Fish and Aquatics Work Group, Water
Quality Working Group, Terrestrial Resources Work Group, Recreation Resources
Work Group, and Cultural Resources Work Group.

Implement a Terrestrial Resource Management Plan (TRMP), which consists of
the following programs to improve terrestrial habitats for wildlife: (A) Erosion
program, (B) Habitat Management, Enhancement, and Protection Program, (C)
Integrated Weed Management Program, (D) Rare, Threatened or Endangered
Plant Species Program, (E) Wildlife Program, and (F) Shoreline Management
Program.

Within 5 years of license issuance, acquire and manage approximately 158 acres,
consisting of highly diverse riparian and upland habitat and about 13,022 lineal
feet of varying habitats immediately adjacent to water features for the benefit of
federally listed wildlife, big game, and other area wildlife.

Implement a Recreation Resource Management Plan (RRMP), which consists of
the following programs to enhance recreational opportunities: (A) Recreation
Facility Capital Improvements Program, (B) Recreation Facility Operations and
Maintenance Program, (C) Shoreline Dispersed Recreation Management Program,
(D) Recreation Monitoring Program, (E) Travel And Public Access Management
Plan, and (F) Multi-Resource Interpretation and Education Program. Capital
improvements include upgrading existing project facilities, extending the boat
launch and adding a vault toilet at the City of Metaline’s waterfront park, adding
two overlooks and a trail connecting the overlooks, and adding a Metaline Falls
portage trail and boater access.

Implement a Groundwater Monitoring Well and Road Decommissioning Plan to
close groundwater monitoring wells and roads to wells no longer needed to serve
project purposes.
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e Implement a programmatic agreement and Historic Properties Management Plan
(HPMP) to protect cultural resources.

Alternatives Considered

This EIS considers the following alternatives: (1) Seattle’s proposal as outlined
above, (2) Seattle’s proposal with staff modifications (staff alternative), (3) the staff
alternative with mandatory conditions, and (4) no-action alternative.

The staff alternative includes all of Seattle’s proposed measures, except for
conducting fish tissue sampling, implementing the recreational fish stocking program,
and establishing a fund for habitat improvements in tributaries to Sullivan Lake. The
staff alternative also includes a recommendation for Seattle to prepare and implement an
operation compliance monitoring plan to document compliance with proposed reservoir
limits and to modify the RRMP to include a more definitive schedule for completing the
proposed capital improvement recreation projects. The staff alternative with mandatory
conditions is identical to Seattle’s proposal with staff’s recommended operation
compliance monitoring plan and modifications to the recreation plan. Under the no-
action alternative, the project would continue to operate under the terms and conditions of
its existing license, and no new environmental protection, mitigation, or enhancement
measures would be implemented.

Project Effects
Staff Alternative

Aquatic Resources —Reservoir fluctuations would continue to affect the quality
of aquatic habitat. Implementing the FAMP would improve aquatic habitat in the project
reservoir and in its tributaries. For example, adding 1,500 cubic yards of gravel in the
upper reservoir just below the District’s Box Canyon (FERC Project No. 2042) dam
would enhance native mountain whitefish spawning habitat; excavating a 1,800-foot-long
channel would connect mainstem flow with several isolated pools in the “Cobble Sisters’
area of the Boundary reservoir to reduce trapping of fish as reservoir elevations drop;
adding 1,700 cubic feet of large woody debris (LWD) to tributary deltas would increase
habitat complexity in these areas; and adding LWD, stabilizing channels, replacing
culverts, and planting riparian vegetation in Sullivan, Linton, and Sweet Creeks and other
tributaries to the reservoir would improve native salmonid habitat. Restoration and
conservation of native resident fish would be promoted through the eradication of non-
native trout from the tributaries and planting of native fish species raised at a new
hatchery constructed, operated, and maintained by Seattle.

Further, adding a trap-and-haul facility at the Boundary Project, in conjunction
with the fishways that are expected to be built within the next decade at the upstream Box
Canyon Project and at the U.S. Army Corps of Engineers’ Albeni Falls dam, would
reconnect habitats and the migratory pathways of bull trout and other native salmonids
from Boundary dam upstream to Lake Pend Oreille in Idaho. Given the complexity of
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flows in the tailrace, Seattle would gather additional information to appropriately site and
design the facility, with installation occurring by year 14 of the license. Measures to
reduce entrainment would also benefit the fishery.

Sequencing the operation of Units 55 and 56 and structural modifications to the
project would reduce TDG levels, which is expected to benefit resident fish and bull trout
downstream of the project. Implementation of the aquatic invasive species monitoring
plan would help prevent zebra mussels and other invasive species from colonizing the
reservoir and reducing the quality of existing habitats. The program would also result in
the removal of macrophyte beds that could entrap fish when reservoir elevations drop.
Monitoring of dissolved oxygen and temperature would allow Seattle to document
compliance with water quality conditions, evaluate the benefits of the tributary habitat
Improvement measures at reducing mainstem temperatures, and determine if other
measures are needed to achieve compliance with water quality standards.

Implementation of an operation and compliance monitoring plan would provide a
mechanism to document compliance with Seattle’s proposed summer impoundment
levels and assist the Commission in it’s oversight of the license.

Terrestrial Resources — Reservoir fluctuations associated with load following
operations would continue to influence the development, distribution, and species
composition of riparian and upland habitats within and adjacent to the fluctuation zone;
would continue to result in the loss of wildlife habitats through erosion; and would
continue to influence habitats occupied by rare plant species. Implementation of the
TRMP would offset these effects by actively managing 749 acres of Seattle-owned lands
within the project boundary for the benefit of wildlife and plant communities; monitoring
and controlling noxious weeds on all project lands to protect existing habitats; monitoring
populations and distribution of rare plants to determine if specific management actions
are warranted; monitoring nesting bald eagles, peregrine falcons, and bank swallows to
evaluate project-related recreation disturbance and to determine the need for management
actions; and acquiring and managing about 158 acres of riparian and upland habitat and
about 13,022 lineal feet of various habitats adjacent to stream channels to benefit
federally listed species and big game. The shoreline management program would protect
terrestrial resources from shoreline land uses incompatible with management objectives.

Threatened and Endangered Species —The suite of proposed measures
proposed in the TRMP could have long-term benefits for the grizzly bear, Canada lynx,
and woodland caribou.

Recreation Resources — Implementation of the RRMP would enhance
recreational opportunities at the project through upgrading the Vista House and Tailrace
Recreation Area with accessible vault toilets and pathways, and updated signage in the
Visitor’s Gallery near the Tailrace Recreation Area; developing a new trailhead, trail and
viewpoint at Peewee Falls and Riverside Mine Canyon; constructing a new trail
connecting Peewee Falls and Riverside Mine Canyon viewpoints (Eastside Trail);
developing Metaline Falls Portage Trail and boater access; extending Metaline
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Waterfront Park boat launch and adding accessible parking, toilets, and paths to the park;

adding, as appropriate, fire rings, picnic tables, tent pads, watercraft landing sites, bulletin
boards, and primitive sanitation systems to six dispersed recreation sites. Boating would

be improved in the reservoir through the control of aquatic macrophytes. Through staff’s
modification to the plan, these measures would be completed under a defined schedule.

Land Use — The proposed boundary modifications would bring in lands that are,
and would continue to be, used to meet project purposes of operation and maintenance,
recreation access, and wildlife management; would adjust the project boundaries to
include a buffer zone consistent with Commission policies and provide greater protection
of environmental resources under the new license; and would include roads used
primarily or solely for project purposes. Removal of groundwater monitoring wells and
spur roads used to access the wells that are no longer needed for project purposes would
reduce in a small way the number of roads in the area which would benefit wildlife and
conform to Forest Service land management guidelines.

Cultural Resources — Implementation of the HPMP would ensure protection of
cultural resources.

No Action Alternative

Under this alternative, the project would continue to operate under the terms and
conditions of the existing license, and no new environmental protection or enhancement
measures would be implemented. We use this alternative to establish baseline conditions
against which we evaluate the other alternatives and judge the benefits and costs that
might be required under a new license.

Conclusions

Based on our analysis, we recommend licensing the project as proposed by Seattle
with staff’s modifications (i.e., staff’s alternative).

In section 4.2 of the EIS, we estimate the likely cost of alternative power for each
of the four alternatives identified above. Our analysis shows that during the first year of
operation under the no-action alternative, project power would cost $97.2 million, or
$20.20 per megawatt-hour (MWh) less than the likely alternative cost of power. Under
the proposed action, project power would cost $68.7 million, or $19.24/MWh less than
the likely alternative cost of power. Under the staff alternative, project power would cost
$68.9 million, or $19.30/MWh less than the likely alternative cost of power. Under the
staff alternative with mandatory conditions, project power would cost $68.7 million, or
$19.22/MWh less than the likely alternative cost of power.

We chose the staff alternative, as the preferred alternative because: (1) the project
would provide a dependable source of electrical energy for the region (3,612,588 MWh
annually); (2) the project could save an equivalent amount of fossil-fueled generation and
capacity, which may help conserve non-renewable energy resources and reduce
atmospheric pollution, including greenhouse gases; (3) the recommended environmental
measures proposed by Seattle, as modified by staff, would adequately protect and
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enhance environmental resources affected by the project. The overall benefits of the staff
alternative would be worth the cost of the proposed and recommended environmental
measures.

Sullivan Creek Project
Project Description

The Sullivan Creek Project was constructed in 1909 by the Inland Portland
Cement Company to supply electricity to Metaline Falls. It consisted of Sullivan Lake
dam, Sullivan Lake, Mill Pond dam, Mill Pond, an intake structure on Mill Pond, a
wooden flume, a canal, a tunnel, and powerhouse. The project, which operated to
generate power under a Forest Service permit, was decommissioned in 1956 after a
portion of the project’s wooden flume collapsed. The turbines were removed from the
powerhouse in 1958 and the turbine bays filled with rocks and gravel; the intake on Mill
Pond was removed; and the remaining facilities were abandoned in place. The Federal
Power Commission (now the FERC) issued a license for the project to the District in
1958 as a storage project benefiting generation at downstream projects, with the
possibility of restoring generation at the site if it were economically feasible to do so.
The District did not restore the project’s generating facilities during the term of the
license. The District’s license for the Sullivan Creek Project expired on October 1, 2008,
and the project is currently under an annual license.

Sullivan Lake is fed by Harvey, Noisy, and Hall creeks; flow from Sullivan Lake
discharges into Outlet Creek, which joins Sullivan Creek about one-half of a mile
downstream from Sullivan Lake dam. The District maintains Sullivan Lake at full pool
(elevation 2,588.66 feet) from June 1 through September for recreation. Starting on
October 1, the District begins lowering Sullivan Lake to reach an elevation of 2,565 feet,
typically by December 31, at which time outflow to Outlet Creek is equal to inflow.
About 31,000 acre-feet of water is released to provide storage for spring run-off and
downstream generation. The lake is maintained at about 2,565 feet until April 1, when
the spillway gates are closed and the reservoir is slowly raised to full pool, typically by
May 31. A minimum flow of 10 cfs is maintained in Outlet Creek from discharges and
leakage year-round.

Mill Pond dam consists of a 134-foot-long, 55-foot-high concrete dam, with an
850-foot-long earthen dike. Mill Pond dam has an uncontrolled spillway located in the
center of the dam that passes all flow captured from Sullivan Creek and Outlet Creek.

Project Proposal and Environmental Measures

The District proposes to remove Mill Pond dam, and retain and operate Sullivan
Lake dam under a special use authorization (SUA) from the Forest Service. The
inoperable wooden flume, canal, tunnel, and powerhouse would be left in place. Once
the FERC license is terminated, which would occur following the removal of Mill Pond
dam and restoration of Sullivan Creek (about 8 years after the Commission’s order
authorizing the surrender), the Sullivan Lake dam would come under the authority of the
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Washington State Dam Safety Office and the Forest Service. The District would
continue to be responsible for all dam operations and maintenance under the terms of the
Forest Service special use authorization.

Within three years of the Commission’s surrender order, the District would install
and maintain a cold water release structure on Sullivan Lake dam to lower summer and
fall temperatures in Sullivan Creek; the District would screen the intake to prevent fish
entrainment. The District would increase instream flows to improve aquatic habitat and
provide whitewater boating opportunities in Outlet and Sullivan Creeks; manage
operations to control maximum discharge rates, up-ramping (no more than 80 cfs per
day) and down-ramping rates (limited to 10 cfs per hour), and achieve temperatures in
Sullivan Creek below the confluence of Outlet Creek that do not exceed 14 °C or change
average daily temperatures by more than 2 °C when flows are less than 14 °C to protect
and improve aquatic habitat in Sullivan Creek; begin lowering Sullivan Lake the day
after Labor Day (about one month sooner) to improve kokanee spawning habitat in
Harvey Creek; and install gages and temperature monitoring devices to document
compliance with lake elevation targets, discharge flows, ramping rates, and temperatures.
To help ensure that there is adequate water to refill Sullivan Lake in the spring and
provide for minimum discharge requirements, the District would maintain a minimum
winter pool elevation of 2,570 (five feet higher than currently operated); then, as it does
now, it would begin refilling the reservoir by April 1 to reach full pool by May 31,
subject to hydrologic conditions, discharge constraints, and operating emergencies
beyond the control of the licensee. During high run-off years (120% of long-term
average); Sullivan Lake would be held at elevation of no higher than 2,575 feet until May
20 to facilitate mobilization of sediment at the confluence of Harvey Creek and Sullivan
Lake to improve fish access in Harvey Creek (Harvey Creek bedload mobilization
project). If the District releases storage from Sullivan Lake from June through September
to support the Department of Ecology’s Columbia River Supply Program, as proposed, it
would manage the releases so as not to exceed two-times the minimum flow requirement,
ensure flows are released at a steady rate, and conform to temperature and ramping rate
constraints to protect aquatic habitat in Sullivan Creek.

The District would remove Mill Pond dam and restore Sullivan Creek from Mill
Pond dam up to its confluence with Outlet Creek. Restoration would include stabilizing
sediments left in place, revegetating the inundated area to native plant communities,
controlling noxious weeds, and restoring the stream channel and adjacent uplands to a
natural riverine environment consistent with the Sullivan Creek channel upstream of, and
downstream from, Mill Pond. The restored stream channel, floodplain, and upland area
would be designed to function up to, and including a flood event having a 100-year flood
recurrence interval. The newly constructed stream channel banks would be stabilized
with keyed-in logs, root wads and large boulders, and then planted with native
herbaceous and woody riparian species. The District would complete a Department of
Archaeology and Historic Preservation (DAHP) Level Il mitigation documentation report
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of Mill Pond dam facilities prior to removing the dam to mitigate the long-term loss of
historic structures eligible for listing on the Natural Register.

Alternatives Considered

This EIS considers the following alternatives: (1) the District’s proposal, as
described above, (2) the District’s proposal with staff modifications (staff alternative),
and (3) no-action, meaning that the project would continue to operate with no changes.

The staff alternative includes all of the District’s proposed measures, except that
there would not be a requirement to release flows to support Ecology’s Columbia River
Basin Water Supply Program as contemplated by the settlement. While we do not object
to the water supply program releases so long as they conform to the discharge constraints
described above, we do not contemplate the need to authorize the releases. The staff
alternative also slightly modifies the characterization of Sullivan Lake operations to
include specific lake elevation requirements, subject to hydrologic conditions, discharge
requirements, and operating emergencies beyond the licensee’s control. In addition, the
staff alternative includes the following additional measures: the development of a
Sullivan Lake Operation Compliance Monitoring Program; development of a more
detailed revegetation plan to be filed with the final Mill Pond Decommissioning Plan;
and completion of DAHP Level Il mitigation documentation of all elements of the
Sullivan Creek Historic District (in addition to Mill Pond dam) found on District-owned
lands, within the project boundary. The Commission would retain jurisdiction over the
Sullivan Creek Project until the Commission has determined that the District’s work
required by the Mill Pond Decommissioning Plan has been completed; however, once the
Commission ends it jurisdiction over the Sullivan Creek Project, the Commission can no
longer ensure that the District would operate the Sullivan Lake dam in a manner that
complies with the lake level and flow requirements of the settlement.

Project Effects
Staff Alternative

Aquatic Resources — Water temperatures in Sullivan Creek would be enhanced
by installing and managing discharges through the cold water release structure at Sullivan
Lake dam; managed flow releases would prevent temperatures from exceeding state
water quality standards and help achieve temperatures closer to those preferred by native
salmonids, including bull trout. Screening the cold water release structure would reduce
entrainment loss from the lake. Constraints on maximum flow discharges and ramping
rates would reduce scour, prevent rapid changes in flows, reduce the potential for
stranding, prevent thermal shock, and decrease energy demands on fish that occupy
Outlet and Sullivan Creeks. Higher and more consistent minimum flows would increase
available fish habitat, reduce adverse effects of dewatering spawning substrate, and
enhance the forage base for fish. Lowering Sullivan Lake earlier in the fall would make
Harvey Creek kokanee spawning beds available sooner, potentially increasing kokanee
spawning success and reducing redd superimposition. The Harvey Creek bedload
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mobilization project may reduce sediment buildup at the head of Sullivan Lake,
improving access for kokanee and cutthroat trout to habitats in Harvey Creek. Based on
the draft Forest Service special use authorization conditions contained in the settlement
agreement, the above benefits would likely continue after the license surrender becomes
effective; however, because the Commission would no longer have any authority over the
District, it could not guarantee that the measures would continue to be implemented or
maintained.

An operation compliance monitoring plan would provide a mechanism to
document compliance with the various flows, reservoir levels, and temperature
requirements, facilitating the Commission’s oversight of the operations until the
surrender becomes effective.

Removing Mill Pond dam and restoring Sullivan Creek from the dam to the
confluence with Outlet Creek would remove a fish passage barrier in the vicinity of the
Boundary Project, providing potential access to 16 miles of spawning, rearing,
overwintering, and foraging habitat. This action would also restore sediment and LWD
transport to the lower portion of Sullivan Creek, increasing habitat complexity and
available spawning gravels for resident trout, including bull trout. These measures would
help promote recovery of bull trout in the lower Pend Oreille River.

Terrestrial Resources — Construction activities would result in minor, short-
term disturbances of wildlife and the loss of about one-half of an acre of upland
coniferous forest. Removal of Mill Pond would result in the conversion of a 63-acre lake
preferred by waterfowl and other lake-oriented wildlife to a natural stream preferred by
riparian obligate and dependant species. The District’s Mill Pond Decommissioning Plan
contained a general description of the types of plantings that would be used in different
hydrologic zones around Sullivan Creek, and a commitment to control noxious weeds.
Staff’s recommendation to develop a detailed revegetation plan would ensure that the
final Mill Pond dam removal plan contains sufficient information to ensure the efficacy
of the planting program.

Threatened and Endangered Species — Removal of Mill Pond dam and
restoration of Sullivan Creek would remove a fish passage barrier in the vicinity of the
Boundary Project, providing potential access for bull trout to 16 miles of spawning,
rearing, overwintering, and foraging habitat. Deconstruction activities may disturb
woodland caribou, grizzly bear, and lynx, but effects would be short-term, minor and not
detectable because of limited use of the area.

Recreation — Because Sullivan Lake would begin to be lowered about one month
earlier, recreational access to Sullivan Lake would be reduced from the day after Labor
Day to October 1, relative to existing operations. Effects would be minor because the
drawdown would occur after the primary recreation season and because the District
would repair the existing docks and ramps to ensure they continue to function under the
new operations; the repairs would be made prior to implementing the new operations.
Whitewater boating on Sullivan Creek would be enhanced by providing flows between
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180 and 220 cubic feet per second (cfs) on at least three weekends in September or
October, subject to available water; flows would be posted online one week in advance.
Removal of Mill Pond would eliminate a lake fishing opportunity.

Cultural Resources — All cultural resources associated with the Sullivan Creek
Historic District on District-owned lands within the project boundary would be properly
recorded before removing Mill Pond dam and before federal oversight is terminated.

No Action Alternative

The District would continue to operate the Sullivan Creek Project as it does now.
Mill Pond dam would not be removed. Environmental conditions would remain the same
and no enhancement of environmental conditions would occur.

Conclusions

Based on our analysis, we recommend surrendering the project as proposed by the
District with staff’s modifications (i.e., staff’s alternative).

In section 4.2 of the EIS, we compare the cost of the District’s proposal with that
proposed by staff. Surrendering the license as proposed by the District would cost
$18,180,920 ($1,034,720 annualized over 30 years, including annual operations and
maintenance). Staff’s operation compliance monitoring plan would cost about $20,000
(or $1,020 annualized over 30 years) to develop and implement. DAHP Level Il
mitigation documentation of the remaining contributing elements to the Sullivan Lake
Historic District would cost $50,000 ($2,550 annualized over 30 years). These two
measures would bring the total cost for the surrender of the Sullivan Creek Project to
$18,258,420 ($1,038,670 per year). Staff’s revegetation plan would not increase the cost
of dam removal because the District contemplated developing more detail than provided
in its draft plan.

We chose the staff alternative as the preferred alternative because: (1) the
District’s proposal would foster the orderly disposition of the District’s license; (2)
removal of Mill Pond dam and restoration of Sullivan Creek would help promote the
recovery of the listed bull trout and enhance conditions for native salmonids; (3)
installation of the cold water intake and changes in operation of Sullivan Lake would
improve aquatic habitat in Sullivan Creek and complement Seattle’s and the state’s
efforts to reduce temperatures in the Pend Oreille River; (4) continued operation of
Sullivan Lake would continue to provide for established recreation; (5) DAHP Level Il
mitigation documentation would mitigate adverse effects on cultural resources; (6) the
proposal would restore federal lands; and (7) additional staff measures would assist the
Commission with its oversight of the license until the surrender becomes effective and
would further protect environmental resources.
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1.0 INTRODUCTION

As described further below, the Commission received an application to relicense
the City of Seattle’s (Seattle) Boundary Hydroelectric Project No. 2144 (Boundary
Project) and an application to surrender the Public Utility District No. 1 of Pend Oreille
County’s (District) Sullivan Creek Project No. 2225 (Sullivan Creek Project). Seattle and
the District also jointly filed settlement agreements resolving issues in their respective
proceedings. While these are separate actions before the Commission, the measures
proposed in the interdependent settlement agreements are intended to provide significant
benefits to resources within the Pend Oreille River and its tributaries, while retaining
Seattle’s operational flexibility for the Boundary Project and reducing costs of the
Sullivan Lake Project surrender on Pend Oreille rate payers. This Environmental Impact
Statement (EIS) assesses the effects of the actions associated with implementing the
settlement agreements, as well as staff’s modifications and recommendations related to
both agreements.

1.1  APPLICATIONS

1.1.1 Boundary Hydroelectric Project License

On September 29, 2009, Seattle filed an application to relicense its 1,003.253-
megawatt (MW) Boundary Hydroelectric Project, located on the Pend Oreille River in
Pend Oreille County, Washington (figure 1-1). The Boundary Project is operated in a
load-following mode that shapes available water to deliver power during peak-load hours.
The project produces an average of 3,572.8 gigawatt-hours (GWh) of energy annually.
The project currently occupies 938.59 acres of federal lands, 609.24 acres managed by
the U.S. Department of Agriculture, Forest Service (Forest Service) on the Colville
National Forest, and 329.35 acres managed by the U.S. Bureau of Land Management
(BLM).

Seattle proposes to continue to operate the project in a load-following manner, but
with formalization of currently voluntary measures, including water surface elevation
restrictions from Memorial Day to Labor Day for recreation enhancement, and turbine
unit sequencing to reduce total dissolved gas (TDG) production associated with non-spill
operations.

The project has six turbine generating units numbered Unit 51 through 56. Seattle
proposes to upgrade the turbine runners in Units 55 and 56 to increase turbine efficiency.
The turbine runner upgrades would be performed concurrently with planned electrical
generator rewinds and step-up transformer replacements. Seattle estimates that the
project generation would increase by 39,838 MWh after completion of the upgrades.
Seattle also plans to rewind the generators and replace the runners and transformers for
Units 51 through 54 during the new license term; however, maintenance activities for
these turbines are not anticipated to result in an increase in capacity or generation.
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Figure 1-1. Location of the Boundary and Sullivan Creek Projects (Source:

application, as modified by staff).

1.1.2 Surrender of Sullivan Creek Project License

On April 2, 2010, the District filed an application to surrender its license for the
Sullivan Creek Project, located on Sullivan Lake, and Sullivan and Outlet Creeks in Pend
Oreille County, Washington (figure 1-1). Sullivan Lake was a natural glacial lake that is
fed by Harvey, Noisy, and Hall Creeks. Construction of the Sullivan Lake dam raised the
natural elevation of Sullivan Lake. Outlet Creek flows from Sullivan Lake and joins
Sullivan Creek approximately 0.5 miles downstream of the dam. Sullivan Creek joins the
Pend Oreille River within the Boundary reservoir and is the largest tributary to the



Boundary reservoir. The Sullivan Creek Project occupies 522 acres of federal lands
managed by the Forest Service.

The District obtained a license from the Federal Power Commission, the FERC’s
predecessor, in 1958 to operate the Sullivan Creek Project as a storage project for the
benefit of generation at downstream projects. The conditions of the license included the
possibility of restoring the project’s generating capabilities later if it were economically
feasible to do so, but it was later determined that resuming generation at the project
would not be economic, and plans to rebuild the project were never implemented. The
District continues to operate the Sullivan Creek Project as a storage facility for
downstream generation in accordance with the Pacific Northwest Coordination
Agreement. The District’s license for the Sullivan Creek Project expired on October 1,
2008. Itis currently operating under annual licenses.

A detailed description of the District’s proposal is provided later. In brief, the
District proposes to remove Mill Pond dam, and retain and operate Sullivan Lake dam
under a SUA from the Forest Service. Other components of the project would be left in
place after appropriate cultural resource documentation. Once the FERC license is
terminated, the Sullivan Lake dam would come under the authority of the Washington
State Dam Safety Office and the Forest Service for regulation of dam safety.

1.1.3 Boundary and Sullivan Creek Settlement Agreements

On March 29, 2010, Seattle and the District jointly filed an offer of settlement,
two comprehensive settlement agreements, a joint explanatory statement, and a request to
consolidate the processing of Seattle’s relicensing of the Boundary Project with the
District’s surrender of its license for the Sullivan Creek Project. The offer consists of two
separate, but interdependent settlement agreements detailing the measures that Seattle
would implement to address the effects of continued load-following operations of the
Boundary Project and the District’s orderly disposition of the Sullivan Creek Project.

The settlement agreements were reached among Seattle, the District, Forest Service, U.S.
Fish and Wildlife Service (FWS), U.S. Bureau of Indian Affairs (BIA), U.S. National
Park Service, Washington Department of Ecology (Ecology), Washington Department of
Fish and Wildlife (Washington DFW), Selkirk Conservation Alliance, Kalispel Tribe,
Town of Cusick, Washington, the Lands Council, American Whitewater, Allan Six, and
Richard Larsen (Settlement Parties).

The Boundary settlement agreement includes obligations for evaluating and
providing fish passage for resident salmonids, reducing fish entrainment, improving
aquatic habitat, stocking fish for recreational purposes, conserving native fish,
groundwater well-decommissioning, acquiring and managing land for wildlife, and other
measures for recreation and cultural resource enhancement and protection.

Under the Sullivan Creek settlement agreement, the District would retain and
operate under a Forest Service SUA the Sullivan Lake dam and lake; install a new cold-
water release facility at Sullivan Lake dam; and remove Mill Pond dam and restore the
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site and downstream stream channel and conduct short-term monitoring and maintenance
in accordance with its filed Mill Pond Decommissioning Plan. The Boundary and
Sullivan Creek agreements are linked in that the removal of Mill Pond dam would be
carried out by Seattle through an off-license, inter-local agreement with the District; both
the District and Seattle would share equally the responsibility for installing cold-water
release facility at Sullivan Lake dam, and Seattle would continue to monitor and maintain
the restored Mill Pond dam site and stream channel following the termination of the
District’s license to ensure that restored stream channel is functioning as designed.
Linking of these settlement agreements, and the measures contained therein, is intended
to provide significant benefits to resources within the Pend Oreille River and its
tributaries to the Boundary Project, while retaining Seattle’s operational flexibility and
reducing costs of the Sullivan Lake Project surrender on Pend Oreille rate payers.
Additional detail on Seattle and the District’s proposals are provided below.

1.2 PURPOSE AND NEED FOR POWER
1.2.1 Boundary Project

1.2.1.1 Purpose of Action

The purpose of the action is to authorize the continue operation and production of
1,003 MW hydroelectric power. The Commission must decide whether to issue a license
to Seattle for the project and what conditions should be placed in any license issued. In
deciding whether to issue a license for a hydroelectric project, the Commission must
determine that the project will be best adapted to a comprehensive plan for improving or
developing a waterway. In addition to the power and developmental purposes for which
licenses are issued (e.g., flood control, irrigation, and water supply), the Commission
must give equal consideration to the purposes of energy conservation; the protection,
mitigation, and enhancement of fish and wildlife (including related spawning grounds
and habitat); the protection of recreational opportunities; and the preservation of other
aspects of environmental quality.

Issuing a new license for the Boundary Project would allow Seattle to generate
electricity at the project for the term of a new license, making electric power from a
renewable resource available to its customers.

This EIS assesses the environmental and economic effects associated with
continued operation of the project and alternatives to proposed project. Important issues
assessed in the EIS include water quality (dissolved oxygen and total dissolved gas), fish
passage, fish habitat improvements, wildlife habitat enhancements, recreation facility
improvements, land and shoreline management, and cultural resource protection
measures. Based on the analysis, the EIS also includes recommendations to the
Commission on whether to issue a new license, and if so, recommends terms and
conditions to become a part of any license issued.



1.2.1.2 Need for Power

The Boundary Project would provide hydroelectric generation to meet part of
Washington’s power requirements, resource diversity, and capacity needs. Following the
proposed turbine runner upgrades in Units 55 and 56 and rewinding of the generators, the
project would have an installed capacity of 1,003 MW and generate an average of
approximately 3,612,588 megawatt-hours (MWh) per year.’

The North American Electric Reliability Corporation (NERC) annually forecasts
electrical supply and demand nationally and regionally for a 10-year period. The
Boundary Project is located in the Northwest subregion of the Western Electricity
Coordinating Council region of the NERC. According to NERC’s 2010 forecast, winter
peak demands and annual energy requirements for the Northwest subregion are projected
to grow at rates of 1.1 percent and 1.2 percent, respectively, from 2010 through 2019
(NERC, 2010). NERC projects resource capacity margins (generating capacity in excess
of demand) will remain above the target reserve margins of 18.6 percent for summer and
20.0 percent for winter during the 10-year forecast period, including estimated new
capacity additions. Over the next 10 years, the Northwest subregion estimates that 1,158
MW of future planned capacity will be brought on line.

We conclude that power from the Boundary Project would help meet a need for
power in the Northwest subregion in both the short and long term. The project provides
low-cost power that displaces non-renewable, fossil-fired generation and contributes to a
diversified generation mix. Displacing the operation of fossil-fueled facilities may avoid
some power plant emissions and creates an environmental benefit.

1.2.2 Sullivan Creek Project

1.2.2.1  Purpose of Action

The purpose of the proposed action is the surrender of the Sullivan Creek Project
license and removal of certain project facilities. The Commission must decide under
what conditions the license for the Sullivan Creek Project, including the removal of
project facilities, can be appropriately surrendered to ensure the protection of the natural
and human environment and the restoration of occupied federal lands.

This EIS assesses the effects associated with the approval and implementation of
the Sullivan Creek settlement agreement, including removing Mill Pond dam. The
principal issues addressed in the EIS include erosion and sedimentation, water quantity

" The generation presented here includes the average generation based on the
average gross amount of annual generation reported by Seattle to the Commission for
October, 1999, through September, 2010 (3,572,750 MWh), plus the anticipated increase
of 39,838 MWh from the increased efficiency to turbines 55 and 56 following their
upgrades.



and quality, bull trout restoration, resident salmonid habitat improvements, recreation,
and cultural and historic resource protections.

1.2.2.2  Need for Action

The Sullivan Creek Project was constructed by the Inland Portland Cement
Company in 1909 to provide electricity to the city of Metaline. The project operated
under a Forest Service permit until it was damaged in 1956. The District subsequently
acquired the project and obtained a license in 1958 to operate the Sullivan Creek Project
as a storage project for the benefit of generation at downstream projects, with the
possibility of restoring generation at the site. Although the District made several attempts
to restore generation at the site, each attempt was abandoned because the proposals
proved uneconomic. In 2003, the District informed the Commission of its intent not to
seek a new license. The Commission issued a notice seeking applications from other
interested entities, but no such applications were filed. On July 18, 2007, the
Commission determined that a license was not required to continue to operate the project
as a storage project because its effect on downstream generation was not significant,® but
that a surrender application was required for the orderly disposition of project facilities.
Thereafter, the District filed a proposal for the surrender of the license and removal of
project facilities.

The District proposes to remove Mill Pond dam and restore the natural channel of
Sullivan Creek previously inundated by Mill Pond to provide for fish passage and
suitable fish habitat through the entire length of Sullivan Creek. The District also
proposes to add a cold water release facility to Sullivan Lake dam to further enhance fish
habitat downstream of the convergence of Outlet Creek and Sullivan Creek. Removal of
Mill Pond dam and habitat enhancements within Sullivan Creek would enhance habitat
critical to the recovery of the bull trout, as well as improve habitat conditions for resident
salmonids.

1.3 STATUTORY REQUIREMENTS

1.3.1 Boundary Project

The license for the Boundary Project is subject to numerous requirements under
the Federal Power Act (FPA) and other applicable statutes. Major statutory requirements
are summarized in table 1-1 and described below.

8 See Public Utility District No. 1 of Pend Orielle County. 120 FERC 162,045
(July 18, 2007). Also see Public Utility District No. 1 of Pend Orielle County. 124 FERC
161,064 (July 18, 2008); and Public Utility District No. 1 of Pend Orielle County. 122
FERC 1 61,249 (March 20, 2008) for a detailed review of the procedural history of the
surrender of the license



Table 1-1. Major statutory requirements for the Boundary Hydroelectric Project.

Requirement

Agency

Status

Section 18 of the FPA
(fishway prescriptions)

U.S. Department of the
Interior (Interior) — Fish
and Wildlife Service
(FWS);

FWS prescribed upstream and
downstream fishway measures
for bull trout, westslope
cutthroat trout, and mountain
whitefish and reserved its
authority to prescribe fishways
on September 2, 2010; it
amended its prescriptions to be
consistent with the Boundary
settlement agreement on October
5, 2010. Interior filed modified
prescriptions on August 1, 2011.

Section 4(e) of the FPA
(land management
conditions)

Forest Service

The Forest Service provided
preliminary conditions on
August 24, 2010.

Section 10(j) of the FPA

Washington Department
of Fish and Wildlife
(Washington DFW);
FWS

Washington DFW filed section
10(j) recommendations on
September 3, 2010; FWS on
September 2, 2010 and amended
its recommendations on October
5, 2010 to be consistent with the
Boundary settlement agreement.

Clean Water Act water
quality certification

Washington Department
of Ecology (Washington
Ecology)

Application for water quality
certification was filed with, and
received by, Washington
Ecology on July 25, 2011.
Certification is due by July 25,
2012.

Coastal Zone
Management Act

Ecology

Coastal consistency review not
required.




Requirement Agency Status

On April 11, 2011, we requested
concurrence from FWS on our
“not likely to adversely affect”
determinations for bull trout and
its critical habitat, Canada lynx,
Endangered Species Act EWS grizzly bear, gray wolf, and
consultation woodland caribou. In a letter
filed June 6, 2011, FWS did not
concur with the finding for bull
trout. By letter dated June 8,
2011 we initiated formal
consultation with FWS.

Commission staff will execute

. o Washington State programmatic agreement with
National Historic o . 2.
Preservation Act HISFOI’IC Preservation Fhe SHPO requiring

Officer (SHPO) implementation of Historic

Properties Management Plan.

Pacific Northwest Power Recommendations in this EIS

. Northwest Power and are consistent with the
Planning and ! . . .
. Conservation Council applicable provisions of the
Conservation Act
program.

1.3.1.1 Federal Power Act
Section 18 Fishway Prescriptions

Section 18 of the FPA provides that the Commission shall require the
construction, operation, and maintenance by a licensee of such fishways as may be
prescribed by the Secretaries of Commerce or Interior, as appropriate. On September 2,
2010, Interior timely filed preliminary fishway prescriptions for the Boundary Project.
Interior amended its preliminary prescriptions on October 5, 2010, to conform them to
proposed license articles 9(B) and 9(C) contained in the Boundary settlement agreement.
Interior filed modified prescriptions on August 1, 2011, acknowledging that their October
5, 2010 prescriptions were unchanged and should be considered final. These conditions
are described in section 2.1.2, Seattle’s Proposal.

Each of Interior’s filings requests that a reservation of authority to prescribe
fishways for bull trout, westslope cutthroat trout, mountain whitefish, and any other fish
to be managed, enhanced, protected, or restored to the Pend Oreille River Basin during
the license term be included in any license issued for the project.




Section 4(e) Conditions

Section 4(e) of the FPA provides that any license issued by the Commission
for a project within a federal reservation shall be subject to and contain such conditions
as the Secretary of the responsible federal land management agency deems necessary
for the adequate protection and use of the reservation. The Forest Service filed 9
preliminary conditions on August 24, 2010. These conditions are described under section
2.1.2.5, Modifications to the Seattle 's Proposal—Mandatory Conditions.

Section 10(j) Recommendations

Under section 10(j) of the FPA, each hydroelectric license issued by the
Commission must include conditions based on recommendations provided by federal and
state fish and wildlife agencies for the protection, mitigation, and enhancement of fish
and wildlife resources affected by the project, unless the Commission determines that the
recommendations are inconsistent with the purposes and requirements of the FPA or
other applicable law. Before rejecting or modifying an agency recommendation, the
Commission is required to attempt to resolve any such inconsistency with the agency,
giving due weight to the recommendations, expertise, and statutory responsibilities of
such agency.

Washington DFW and FWS timely filed on September 3, 2010 and September 4,
2010 (amended on October 5, 2010), respectively, recommendations under section 10(j).
FWS amended its recommendations on October 5, 2010 to be consistent with the terms of
the Boundary settlement agreement. \WWe summarize these recommendations in table 5-2,
analyze them in the appropriate resource sections in section 3, and present our
conclusions in section 5.1.2, Comprehensive Development and Recommended
Alternative. We also discuss and address the agency recommendations in section 5.1.4,
Recommendations of Fish and Wildlife Agencies.

1.3.1.2 Clean Water Act

Under section 401 of the Clean Water Act (CWA), the Commission may not issue
a license authorizing the construction or operation of a hydroelectric project unless the
state water quality certifying agency has either issued a water quality certification for the
project or has waived certification by failing to act within a reasonable period of time, not
to exceed one year. On September 2, 2010, Seattle applied to Washington Ecology for
401 water quality certification. Ecology received the letter on September 3, 2010. On
July 25, 2011, Seattle withdrew and refiled its request for certification. Ecology received
the certification application on July 25, 2011. Ecology has not acted on the request. The
certification is due by July 25, 2012.

1.3.1.3 Endangered Species Act

Section 7 of the Endangered Species Act (ESA) requires federal agencies to ensure
that their actions are not likely to jeopardize the continued existence of endangered or
threatened species or result in the destruction or adverse modification of the critical
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habitat of such species. Three wildlife species and one fish species listed as threatened or
endangered under the ESA may occur in the project vicinity: Canada lynx, grizzly bear,
woodland caribou, and bull trout.? Critical habitat has been designated for bull trout that
includes project waters and tributaries to project waters. No federally listed or proposed
threatened or endangered plant species are known to occur in the project vicinity. Our
analyses of project effects on threatened and endangered species are presented in section
3.7, Threatened and Endangered Species, and our recommendations in section 5.1.2,
Comprehensive Development and Recommended Alternative.

In the draft EIS, we concluded that relicensing of the Boundary Project may affect
but is not likely to adversely affect the bull trout and its critical habitat, Canada lynx,
grizzly bear, and woodland caribou. On April 11, 2011, we requested FWS’ concurrence
with our determinations. On June 6, 2011, FWS responded by indicating that it did not
concur with our finding for bull trout. FWS cited a lack of information on the project and
its effects on the species. FWS also determined that, while not having completed a
thorough review of the EIS, three activities would adversely affect bull trout, including
trap-and-haul operation, operation of the turbines, and fish surveys. Moreover, FWS says
that it has not reviewed the draft EIS to determine whether there is sufficient information
in the record to concur on staff’s finding for bull trout critical habitat, Canada lynx,
grizzly bear, gray wolf (which are no longer subject to section 7 consultation), and
woodland caribou. FWS indicates that it will coordinate with Seattle and the District to
obtain the necessary information to complete an accurate biological assessment. On June
8, 2011, we initiated formal consultation with FWS.

1.3.1.4 Coastal Zone Management Act

Under section 307(c)(3)(A) of the Coastal Zone Management Act (CZMA), the
Commission cannot issue a license for a project within or affecting a state’s coastal zone
unless the state CZMA agency concurs with the license applicant’s certification of
consistency with the state’s CZMA program, or the agency’s concurrence IS conclusively
presumed by its failure to act within 180 days of its receipt of the applicant’s
certification.

The project is not located within the boundary of a designated Coastal Zone
Management Program, which includes the nine coastal counties in Washington.*® On

% The draft EIS also considered project effects on the gray wolf. On May 5, 2011,
after issuance of the draft EIS, FWS removed the Northern Rocky Mountain distinct
population segment of the gray wolf, which includes eastern Washington, from the list of
threatened and endangered species. Thus, consultation on the gray wolf is no longer
necessary.

19 Washington’s Coastal Zone Management Program (CZMP) defines the State’s
coastal zone to include the 15 counties with marine shorelines: Clallam, Grays Harbor,
Island, Jefferson, King, Kitsap, Mason, Pacific, Pierce, San Juan, Skagit, Snohomish,
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January 13, 2011, Ecology notified Seattle that a CZMA certification will not be required
for the Boundary Project (email from Marcie Mangold, Ecology to Barbara Greene, City
of Seattle, Seattle City Light Department).

1.3.1.5 National Historic Preservation Act

Under section 106 of the National Historic Preservation Act (NHPA) and its
implementing regulations, federal agencies must take into account the effect of any
proposed undertaking on historic properties, and afford the Advisory Council on Historic
Preservation (Advisory Council) a reasonable opportunity to comment on the
undertaking. Historic properties are districts, sites, buildings, structures, traditional
cultural properties (TCPs), and objects significant in American history, architecture,
engineering, and culture that are eligible for inclusion in the National Register of Historic
Places (National Register).

To meet the requirements of section 106, the Commission intends to execute a
Programmatic Agreement (PA) for the protection of historic properties from the effects of
the operation of the Boundary Hydroelectric Project. The terms of the PA would ensure
that Seattle addresses any effects on historic properties identified within the project’s area
of potential effects through the implementation of Seattle’s Historic Properties
Management Plan (HPMP).

1.3.1.6  Pacific Northwest Power Planning and Conservation Act

Under section 4(h) of the Pacific Northwest Power Planning and Conservation
Act, the Northwest Power and Conservation Council developed the Columbia River
Basin Fish and Wildlife Program to protect, mitigate, and enhance the operation of the
hydroelectric projects within the Columbia River Basin. Section 4(h) states that
responsible federal and state agencies should provide equitable treatment for fish and
wildlife resources, in addition to other purposes for which hydropower is developed, and
that these agencies shall take into account, to the fullest extent practicable, the program
adopted under the Pacific Northwest Power Planning and Conservation Act.

To mitigate harm to fish and wildlife resources, the Council has adopted specific
provisions to be considered in the licensing or relicensing of non-federal hydropower
projects (Appendix B of the Program). The provisions that apply to the proposed project
call for specific plans for: improving fish passage and aquatic habitat, decreasing TDG
and improving water temperatures, reducing fish entrainment, building fish hatchery

Thurston, Wahkiakum, and Whatcom counties. The CZMP applies to activities within
the 15 counties as well as activities outside these counties, which may impact
Washington's coastal resources. Most, but not all, activities and development outside the
coastal zone are presumed to NOT impact coastal resources (see:
http://www.ecy.wa.gov/programs/sea/czm/fed-consist.html).
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facilities, and acquiring and managing wildlife habitats. Our recommendations in this
EIS are consistent with the applicable provisions of the program, listed above.

1.3.2 Sullivan Creek Project

Major regulatory and statutory requirements associated with the surrender of the
Sullivan Creek Project are summarized in table 1-2 and described below.

Table 1-2. Major statutory requirements for the Sullivan Creek Project.

Requirement

Agency

Status

Clean Water Act water
quality certification

Washington Department
of Ecology (Washington
Ecology)

The District withdrew and

refiled its original application for
water quality certification on
April 1, 2011. Certification is
due by April 1, 2012.

Endangered Species Act
consultation

U.S. Department of the
Interior — Fish and
Wildlife Service (FWS)

On April 11, 2011, we requested
concurrence from FWS on our
“not likely to adversely affect”
determinations for bull trout and
its critical habitat, Canada lynx,
grizzly bear, gray wolf, and
woodland caribou. In a letter
filed June 6, 2011, FWS did not
concur with the finding for bull
trout. By letter dated June 8,
2011, we initiated formal
consultation with FWS..

Coastal Zone
Management Act

Ecology

Coastal consistency review not
required.

National Historic
Preservation Act

Washington State
Historic Preservation
Officer (SHPO)

Commission staff will execute
memorandum of agreement with
the SHPO requiring
implementation of a treatment
plan for all contributing
elements of Sullivan Creek
Historic District.

1321

Clean Water Act

If a surrender application involves an activity that may result in a discharge, the
applicant must request water quality certification from the water quality certifying agency
that the proposed action will comply with applicable requirements of the CWA. The
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District submitted its request for certification on April 2, 2010 and Ecology received the
request on April 6, 2010. On April 1, 2011, the District withdrew and resubmitted its
request for certification. Ecology has not acted on the request. The certification is due
by April 1, 2012.

1.3.2.2 Endangered Species Act

As noted above for the Boundary Project, three wildlife species and one fish
species listed as threatened or endangered under the ESA may occur in the project
vicinity: Canada lynx, grizzly bear, woodland caribou, and bull trout. Critical habitat has
been designated for bull trout that includes project waters and tributaries to project
waters. No federally listed or proposed threatened or endangered plant species are known
to occur in the project vicinity. Our analyses of the effects of the proposed surrender on
threatened and endangered species are presented in section 3.7, Threatened and
Endangered Species, and our recommendations in section 5.2.2, Recommended
Alternative.

In the draft EIS, we concluded that the proposed actions to be taken in connection
with surrendering the Sullivan Creek Project may affect, but are not likely to adversely
affect, the bull trout and its critical habitat, Canada lynx, grizzly bear, and woodland
caribou. On April 11, 2011, we requested FWS’ concurrence with our determinations.
On June 6, 2011, FWS responded by indicating that it did not concur with our finding for
bull trout. FWS cited a lack of information on the project and its effects on the species.
FWS also determined that, while not having completed a thorough review of the EIS,
three activities would adversely affect bull trout, including trap-and-haul operation,
operation of the turbines, and fish surveys."* Moreover, FWS says that it has not
reviewed the draft EIS to determine whether there is sufficient information in the record
to concur on staff’s findings for bull trout critical habitat, Canada lynx, grizzly bear, gray
wolf (which are no longer subject to section 7 consultation), and woodland caribou. FWS
indicates that it will coordinate with Seattle and the District to obtain the necessary
information to complete an accurate biological assessment. On June 8, 2011, we initiated
formal consultation with FWS.

1.3.2.3 Coastal Zone Management Act

As noted above for the Boundary Project, the Sullivan Creek Project is not located
within the boundary of a designated Coastal Zone Management Program and actions
taken in connection with surrendering the license would not directly affect resources
within the boundary of a designated coastal zone. Under the terms of the settlement

™ In finding that it did not concur with our not likely to adversely affect
determination, FWS did not distinguish between the actions of relicensing the Boundary
Project and the surrender of the Sullivan Creek Project, noting without elaboration that
additional information would be needed to initiate formal consultation.
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agreement and the terms of a memorandum of agreement (MOA) with Ecology’s Office
of the Columbia River, the District may sell or lease at least 5,000 acre-feet (ac-ft) of
water from storage in Sullivan Lake for use during the summer months (June 1 to August
31) outside the Sullivan Creek drainage. This water would be used for the benefit of
downstream resources all the way to the ocean. However, Ecology already considered
the beneficial effects in its Columbia River Programmatic EIS™ and Lake Roosevelt
Supplemental EIS;* and relative to the volume of water (millions of acre-feet)
considered under the Columbia River Program, the effects the District’s discharges on
coastal resources would be small and difficult to quantify. Therefore, we find that
surrendering the project license would not affect coastal resources, and thus are not
subject to Washington coastal zone program review. As a result, no consistency
certification is needed.

1.3.2.4 National Historic Preservation Act

To meet the requirements of section 106, the Commission intends to execute a
MOA for the protection of historic properties from the effects of surrendering the license
for the Sullivan Creek Project. The MOA would provide for a treatment plan to address
any potential adverse effects to historic properties that might result from the license
surrender.

1.4 PUBLIC REVIEW AND CONSULTATION

The Commission’s regulations (18 CFR, sections 5.1-5.16) require that applicants
consult with appropriate resource agencies, tribes, and other entities before filing an
application for a license or to surrender its existing license (18 CFR 16.8). This
consultation is the first step in complying with the Fish and Wildlife Coordination Act,
the Endangered Species Act, the National Historic Preservation Act, and other federal
statutes. Pre-filing consultation must be complete and documented according to the
Commission's regulations.

1.4.1 Scoping

Under the Commission’s regulations, issuing a licensing decision for a
hydroelectric project generally requires preparation of either an environmental
assessment (EA) or an environmental impact statement (EIS), in accordance with the
National Environmental Policy Act of 1969. Before preparing this EIS, we conducted
scoping to determine what issues and alternatives should be addressed in the
Commission’s environmental analysis. On June 19, 2006, the Commission issued a

12 The EIS can be found on Ecology’s web page at:
http://www.ecy.wa.gov/programs/wr/cwp/eis.html.

3 The EIS can be found on Ecology’s web page at:
http://www.ecy.wa.gov/programs/wr/cwp/cr Ikroos.html.
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scoping document (SD1) to interested agencies and others regarding the relicensing of
Seattle’s Boundary Project. The Commission issued notice of SD1 in the Federal
Register on June 29, 2006. Two scoping meetings, both advertised in The Spokesman-
Review (Chronicle)-Pend Oreille, were held on July 18 and 19, 2006, in Spokane and
Metaline Falls, Washington, respectively, to request oral comments on the project. A
court reporter recorded all comments and statements made at the scoping meetings, and
these are part of the Commission’s public record for the project. In addition to comments
provided at the scoping meetings, we received written comments from Ecology (filed
August 29, 2006), the Selkirk Consolidated School District (September 1, 2006), FWS
(September 6, 2006), Colville Confederated Tribes (September 1, 2006), and Forest
Service (September 7, 2006). A revised scoping document addressing these comments
was issued on September 28, 2006.

On May 11, 2010, following the filing of Seattle’s and the District’s settlement
agreements and motion to consolidate the proceedings, the Commission solicited scoping
comments on the surrender of the Sullivan Creek Project and issued notice of a June 10,
2010, technical conference to be held in Spokane, Washington, to discuss the joint
settlement agreements and the scope of issues to be addressed in a combined
environmental assessment for both projects. The Commission published notice of the
scoping meeting and technical conference in the Federal Register on May 18, 2010, and
in The Spokesman-Review (Chronicle)-Pend Oreille. The meeting was transcribed by a
court reporter and the comments are part of the record. In addition to the oral comments,
written comments were filed by Pend Oreille County on June 25, 2010, but were latter
withdrawn on October 4, 2010, after reaching a off-license agreement on payments in
lieu of taxes with Seattle. Comments were also filed by Ecology on June 30, 2010. This
EIS addresses Ecology’s comments.

Based on the comments received at the technical conference and in response to the
Commission’s July 6, 2010, Notice of Application Ready for Environmental Analysis and
Soliciting Comments, Recommendations, Preliminary Terms and Conditions, and
Preliminary Fishway Prescriptions (REA notice) for both projects, Commission staff has
determined that relicensing of the Boundary Project may constitute a major federal action
significantly affecting the quality of the human environment. On September 16, 2010,
the Commission issued notice of its intent to prepare an EIS; the notice was published in
the Federal Register on September 22, 2010. No additional comments were received.

1.4.2 Interventions

1.4.2.1 Boundary Project

On October 28, 2009, the Commission issued a notice that Seattle had filed an
application to relicense the Boundary Project. This notice set December 28, 2009, as the
deadline for filing protests and motions to intervene. In response to the notice, the
entities identified below filed motions to intervene; none filed in opposition to the
project. Pend Oreille County filed a protest to relicensing the Boundary Project on
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December 24, 2009, but withdrew the protest on October 4, 2010, and now supports the
relicensing of the Boundary Project.

Intervener Date of Filing
Kalispel Tribe of Indians January 22, 2010
Public Utility District No. 1 of Pend Oreille January 20, 2010
County

Pend Oreille County December 24, 2009
U.S. Department of the Interior December 22, 2009
Washington Department of Ecology December 1, 2009
Washington Department of Fish and Wildlife November 25, 2009
U.S. Forest Service November 20, 2009

1.4.2.2 Sullivan Creek Project

On July 6, 2010, the Commission issued a notice that the District had filed an
application to surrender its license for the Sullivan Creek Project. This notice set
September 6, 2010, as the deadline for filing protests and motions to intervene. In
response to the notice, the following entities filed motions to intervene; none filed in
opposition to the project:

Intervener Date of Filing
American Whitewater July 19, 2010
Ecology July 21, 2010
Washington DFW July 21, 2010
Kalispel Tribe of Indians July 22, 2010
Seattle City Light July 27, 2010

The Lands Council July 29, 2010
Selkirk Conservation Alliance August 3, 2010
Forest Service August 26, 2010
Interior September 1, 2010

1.4.3 Comments on the License Application

A ready for environmental analysis notice soliciting comments, recommendations,
preliminary terms and conditions, and preliminary fishway prescriptions for the
Boundary Project was issued on July 6, 2010. The following entities filed comments:
Sweet Creek residents (on August 9 and September 3, 2010), Forest Service
(August 24, 2010), Interior (September 2, 2010), and Washington DFW
(September 3, 2010). On October 5, 2010, Interior filed revised conditions consistent
with the proposed settlement agreement. On October 19, 2010, Seattle filed reply
comments to Forest Service, Interior, Washington DFW, and Sweet Creek resident’s
comments.
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On July 6, 2010, the Commission also issued a ready for environmental analysis
notice for the surrender of the Sullivan Creek Project, soliciting comments and
recommendations on the surrender. The following entities filed comments and
recommendations: Forest Service (on August 26, 2010), Interior (September 2, 2010),
and Washington DFW (September 3, 2010).

1.4.4 Settlement Agreements

As stated previously, on March 29, 2010, Seattle and the District filed settlement
agreements for the relicensing of the Boundary Hydroelectric Project and the surrender of
the Sullivan Creek Hydroelectric Project and a motion to consolidate the application
processes. The Commission issued notice of the filing of the settlement agreements on
April 1, 2010, requesting comments on the settlement agreements to be filed by
April 19, 2010. Although no comments were filed in response to the notice, the
settlement parties supported the settlement agreement in their comments in response to
the ready for environmental analysis notice described in section 1.4.3, Comments on the
License Applications.

1.45 DraftEIS

Commission staff issued its draft environmental impact statement (draft EIS) for
the proposed relicensing of the Boundary Project and the proposed surrender of license
for the Sullivan Creek Project on April 8, 2011. Staff held public meetings in Metaline
Falls and Spokane, Washington on May 10 and 11, 2011, respectively, to solicit
comments on the draft EIS. Staff requested written comments on the draft EIS be filed
by May 31, 2011.

The following entities and individuals filed comments on the draft EIS.

Commenting Entity Date Filed
U.S. Environmental Protection Agency (EPA) May 20, 2011
Forest Service May 27, 2011
Washington DFW May 27, 2011
Seattle May 27, 2011
The District May 27, 2011
Ecology May 31, 2011
U.S. Department of the Interior (Interior) May 31, 2011
Kalispel Tribe May 31, 2011
Ms. Carol Jean Merrill May 31, 2011
Sweet Creek Ranch Residents (Sweet Creek residents) June 6, 2011

17



Mr. Larry Gragg, et al. June 6, 2011
National Marine Fisheries Service (NMFS) June 8, 2011

We also received comments from several residents and agency representatives
during the May 10 and 11, 2011 meetings. We summarize the substance of the
comments received, provide responses to those comments, and explain how the text of
the draft EIS was modified, as appropriate, to address the comments in appendix C.
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2.0 PROPOSED ACTION AND ALTERNATIVES
2.1 BOUNDARY PROJECT

2.1.1 No-Action Alternative

The no-action alternative is the baseline from which to compare the proposed
action and all action alternatives assessed in the EIS. Under the no-action alternative, the
project would continue to operate under the current terms and conditions of its existing
license. The no-action alternative also assumes continued implementation of any existing
voluntary environmental measures.

2.1.1.1  Existing Project Facilities

The Boundary Project includes: the 340-foot-high, 740-foot-long concrete arch
Boundary dam impounding a 1,794-acre reservoir at a normal full pool elevation of 1,994
feet™ with 40,843 acre-feet of active storage between elevations 1,994 feet and 1,954
feet; two 50-foot-wide, 45-foot-high spillways fitted with radial gates, one on each
abutment; a 26-foot-wide, 9-foot-high hinged-leaf skimmer gate adjacent to the left
spillway (no longer in service); seven 21-foot-high, 17-foot-wide, low-level vertical
fixed-wheel sluice gates15 In the dam; a 35-foot-wide, 57-foot-high sluice maintenance
gate on the upstream face of the dam; power intake facilities excavated on the left
abutment area of the dam, which consist of an approximately 800-foot-long, 300-foot-
wide forebay, a trashrack structure across the entrance to the forebay, and the portal face
with six 30-foot-wide, 34-foot-high horseshoe-shaped tunnels extending to intake gate
chambers; six penstocks, each of which has a 165-foot-long, 24-foot-wide, 34-foot-high
section at the intake to a 26-foot-diameter concrete-lined section, and a 150-foot-long, 26
to 20-foot-diameter steel-lined section; an underground power plant containing a 477-
foot-long, 76-foot-wide, 172-foot-high machine hall with six Francis turbine/generator
units with a total authorized generating capacity of 1,003.253 megawatts (MW); six draft
tubes that discharge water from the turbines into the tailrace immediately below the dam;
six horseshoe-shaped transformer bays for six three-phase, 230-kilovolt (kV)
transmission lines; and appurtenant facilities.

Three Seattle-owned and -managed recreation areas are within the project
boundary: the Forebay Recreation Area, the Tailrace Recreation Area/Machine Hall
Visitors’ Gallery, and the Vista House. The existing generating features, recreation
facilities, and proposed additions to the project boundary in the vicinity of the dam and
powerhouse are shown on figure 2-1.

4 All elevations that refer to the Boundary Project in this document are listed as
North American Vertical Datum 88 (NAVD 88) unless otherwise noted.
1% The sluice gates have a crest elevation of 1,795.5 feet.
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Figure 2-1. Location of existing and proposed project features in the vicinity of
Boundary dam for the Boundary Hydroelectric Project, FERC No. 2144, Washington
(Source: staff).
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2.1.1.2 Project Safety

The project has been operating for about 50 years under the existing license, and
during this time, Commission staff has conducted operational inspections focusing on the
continued safety of the structures, identification of unauthorized modifications, efficiency
and safety of operations, compliance with the terms of the license, and proper
maintenance. In addition, the project has been inspected and evaluated every 5 years by
an independent consultant, and a consultant’s safety report has been submitted for
Commission review. As part of the relicensing process, the Commission staff would
evaluate the continued adequacy of the proposed project facilities under a new license.
Special articles would be included in any issued license, as appropriate. Commission
staff would continue to inspect the project during the new license term to assure
continued adherence to Commission-approved plans and specifications, special license
articles relating to construction (if any), operation and maintenance, and accepted
engineering practices and procedures.

2.1.1.3  Existing Project Operation

Dams within the Clark Fork-Pend Oreille River system are highly regulated with
flows controlled by upstream hydroelectric and storage projects. The Boundary Project is
the eighth project of eleven hydroelectric and storage projects in this river system, and is
located immediately downstream of Box Canyon dam. The Boundary Project has a small
active storage capacity relative to average daily river flow, and has no control or
influence over the flow releases that it receives from upstream hydroelectric and storage
projects. Therefore, releases from the Boundary Project for downstream users are heavily
influenced by upstream project operations. The project is not operated for flood storage.

The project diverts water from the forebay through the power intake facilities
excavated on the left abutment area of the dam. At the intake, flows pass into the
concrete- and steel-lined penstocks, which bring the flows to the turbine/generator units
in the power plant. The total hydraulic capacity of the turbine/generators is 56,000 cfs.
The draft tubes discharge the water from the turbines into the tailrace immediately below
the dam.

When inflows exceed the hydraulic capacity of the project and the water surface
elevation is at or near the maximum surface water elevation of 1,994 feet, the spillway
gates are opened until half of their discharge capacity-- about 54,000 cfs--is reached. If
additional flows need to be passed through the project, the sluice gates--each with a
discharge capacity of 36,000 cfs--are opened one at a time, with the gates in the center of
the dam opened first to avoid eroding the abutments on either side of the dam. The total
discharge capacity of the two spillways and the seven sluice gates is 360,000 cfs. The
sluice gates are also available to quickly draw down the reservoir to elevation 1,974 feet
if needed.

Under the current license, the project operates in a load-following mode,
generating electricity during peak-load hours from available water. Through an
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agreement with the Bonneville Power Administration (BPA), power produced at the
Boundary Project enters the grid at a BPA substation immediately adjacent to the project,
and BPA provides an equivalent amount of power to Seattle, which satisfies between 35
and 45 percent of Seattle’s electricity requirements. The project typically begins
generating in the early morning hours and continues to generate throughout the day,
rising and falling in response to customer demand, with peaks experienced in the morning
and evening. The average amount of electricity generated at the project is 3,572.8
gigawatt-hours. Power produced at the project serves the Pend Oreille PUD and Seattle
retail load, with any excess power produced sold on the secondary market.

The inflow to the Boundary reservoir averages 13,000 cfs in August and averages
49,700 cfs in June, with minimum and maximum inflows recorded between 6,400 cfs and
118,800 cfs, respectively. The project can operate between elevations 1,994 feet and
1,954 feet; however it primarily operates between the elevations of 1,994 feet and 1,974
feet (with a storage capacity of approximately 27,000 acre-feet), with the additional
storage between 1,974 feet and 1,954 feet reserved for extreme load requirements. Any
storage capacity left vacant in the reservoir is filled on a voluntary basis if there is
adequate water available from upstream releases. During the summer recreation
season,™® Seattle voluntarily limits the forebay pool to a water surface elevation of no
lower than 1,984 feet from 6:00 a.m. to 8:00 p.m. and a water surface elevation of no
lower than 1,982 feet from 8:00 p.m. to 6:00 a.m.

Seattle makes 48,000 kilowatts of energy available to the District from the
Boundary Project at cost to meet the District’s load requirements of its present or
potential customers. Seattle also compensates the District for encroachment of the
Boundaryereservoir on the tailrace of the District’s Box Canyon Hydroelectric Project
No. 2042.

1% The summer recreation season is described as running from Memorial Day
weekend through Labor Day weekend.

7 The degree of encroachment of the Boundary reservoir on the Box Canyon
Project varies depending on reservoir elevations, inflow, and operation of the projects.
According to the District’s May 27, 2011 filing, Seattle and the District entered into an
agreement on December 20, 1965, relating to encroachment compensation.
Subsequently, Seattle and the District entered into the Tailwater Encroachment Losses
Compensation Delivery Agreement as of October 31, 2005, to simplify the encroachment
calculation methodology. According the District’s filing, the agreement is to remain in
effect until the earlier of (a) the date on which the operating license for the Boundary
expires (including annual licenses), without renewal or extension; or (b) the license is
transferred to an entity other than Seattle.
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2.1.1.4  Existing Project Boundary

The current project boundary, as shown in Seattle’s revised exhibit K drawings,
was approved in 1968 by the Federal Power Commission (FPC, now FERC),*® The FPC
established land charges based on a total of 938.59 acres of federal lands, which include
609.24 acres within the Colville National Forest and 329.35 acres of other lands of the
United States in 1969."

From the upstream (south) end of the project boundary, the current project
boundary generally follows the ordinary high surface water elevation of the Pend Oreille
River from U.S. Geological Survey (USGS) gage no. 12396500, which is approximately
1,400 feet downstream of Box Canyon dam, to immediately upstream of Metaline Falls.
The project boundary is generally expanded by a 200-foot-wide horizontal buffer from
the original ordinary high water surface elevation?’ from immediately upstream of
Metaline Falls to about 3,000 feet upstream of the Boundary dam. At the north
(downstream) end of the project boundary, beginning 3,000 feet upstream of the
Boundary dam, the project boundary expands to encompass the Vista House, the tailrace
recreation area, the dam and powerhouse, the forebay recreation area, the West Side
Access Road, and the transmission lines leading from the powerhouse to the BPA
substation.

2.1.1.5 Existing Environmental Measures

As noted above, from Memorial Day to Labor Day, Seattle voluntarily restricts
water surface fluctuations by maintaining water surface elevation above 1,984 from 6:00
a.m. through 8:00 p.m. from Memorial Day weekend (starting Friday evening) through
Labor Day weekend (on Monday evening. At night under the voluntary summer
restriction, the forebay pool elevation is maintained above elevation 1,982 feet from 8:00
p.m. through 6:00 a.m.

Seattle determined that operation of turbine Units 55 and 56 at or below 125 MWs
can increase TDG in the Boundary dam tailrace during non-spill conditions. To reduce
TDG under normal, non-spill operations, Seattle voluntarily implements a practice of
operating these units above 125 MW and sequencing their startup and shutdown so that
Units 55 and 56 are the last units to be brought on line and the first units to be shut down.

In accordance with its license (Article 51), Seattle acquired 149 acres of land
adjacent to the upper reservoir, and established the Boundary Wildlife Preserve (BWP).

840 F.P.C. 1,515 (1968).

1941 F.P.C. 577 (1969). Seattle reported in its March 2010 addendum to Exhibit
A that by their calculations the current and proposed project boundary includes 920.87
and 931.36 acres, respectively.

20 The original project boundary was established by a 200-foot buffer from the
ordinary high water mark as measured in 1967.
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Seattle developed a Wildlife Management Plan for the BWP, with the primary goal of
protecting wetland, riparian, and slough habitats from development and to maintain
populations of native terrestrial and aquatic wildlife species.

Seattle has funded the annual planting of catchable-size triploid rainbow trout in
the reservoir as a voluntary measure to increase sport-fish harvest. However, this
practice was discontinued after the spring 2009 planting because of Washington DFW
concerns that the program may hamper native fish recovery efforts.

2.1.2 Seattle’s Proposal

2.1.2.1 Proposed Project Facilities

The project has six turbine/generator units, numbered Unit 51 through Unit 56.
Seattle proposes to upgrade the turbine runners in Units 55 and 56 within the first four
years following issuance of a new license. The turbine runner upgrades would increase
efficiency; i.e., they would use the same flow to produce a greater amount of energy and
would have a higher total generation capacity. The turbine runner efficiency upgrades
would be performed concurrently with planned electrical generator rewinds and step-up
transformer replacements. Seattle estimates that the project generation would increase by
39,838 MWh after completion of the upgrades. Seattle also proposes new facilities and
upgrades to existing facilities, including: a new upstream fish passage trap-and-haul
facility; upgrades at the existing forebay recreation area, the tailrace recreation
area/Machine Hall visitors’ gallery, the Vista House, and the Metaline Waterfront Park
boat launch; new trailheads and trails; new portage trail and boater access near Metaline
Falls; and improvements at six designated dispersed shoreline recreation site.

2.1.2.2  Proposed Project Operation

Seattle proposes to continue to operate the project as it does under the current
license conditions, but with the formalization of two currently voluntary operational
measures described above in section 2.1.1.5, Existing Environmental Measures: forebay
water surface elevation restrictions for summer recreation enhancement, and turbine unit
sequencing to reduce TDG production during non-spill conditions.

Seattle also proposes to continue to assign 48,000 kilowatts of power to the
District from the Boundary Project at the District’s weekly system load factor, any part or
all of which shall be available to the District at cost upon two years’ notice by the
District, to meet the load requirements of the present or potential customers. Seattle also
proposes to continue to compensate the District for the encroachment of the Boundary
reservoir on the tailrace of the District’s Box Canyon Project No. 2042. These proposals
do not result in environmental effects; therefore we do not analyze them further in the
EIS. The applicability of the Commission’s policy on issues related to power allocation
to the facts of this proceeding is a matter for Commission consideration in any order
acting on the license application. Likewise, the Commission’s policy as it relates to
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encroachment is a matter for the Commission consideration in any order acting on the
license application.

2123

Proposed Project Environmental Measures

Seattle proposes a comprehensive set of measures covering the full range of
resources in the Pend Oreille River associated with the Boundary Project. Table 2-1
summarizes those measures proposed under the settlement agreement; details of the
environmental measures are provided in section 3.0, Environmental Analysis, by resource

area.

Table 2-1. Summary of proposed license articles (Source: Seattle 2010).

Article

Measure

Elements

1

Operations

From Memorial Day weekend (starting Friday
evening) through Labor Day weekend (ending on
Monday evening), maintain forebay water surface
elevations at or above 1,984 feet NAVD 88 from
6:00 am through 8:00 pm, to facilitate recreational
access and use. From 8:00 pm through 6:00
maintain forebay water surface elevations at or
above 1,982 feet NAVD 88.

Operate Units 55 and 56 above 125 MW and
sequence their startup and shutdown so that they are
the last units to be brought on line and the first units
to be shut down to reduce total dissolved gas (TDG)
under normal, non-spill operations. Revaluate unit
sequencing following other Unit upgrades.

Boundary
Resource
Committee and
Work Groups

Establish a Boundary Resource Coordinating
Committee and the following work groups as
needed to meet consultation requirements: Fish and
Aquatics Work Group, Water Quality Work Group
(with TDG subgroup), Terrestrial Resources Work
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Article

Measure

Elements

Group, Recreation Resources Work Group, and
Cultural Resources Work Group.?*

Terrestrial
Resource
Management Plan

e Implement the Terrestrial Resource Management
Plan which consists of the following programs:
(i) Erosion Program, (ii) Habitat Management,
Enhancement, and Protection Program, (iii)
Integrated Weed Management Program, (iv) Rare,
Threatened or Endangered Plant Species Program,
(v) Wildlife Program, (vi) Shoreline Management
Program..

Land Acquisition

e Within 5 years of license issuance acquire and
manage approximately 158 acres, consisting of
highly diverse riparian and upland habitat and about
13,022 lineal feet of varying habitats immediately
adjacent to water features for the benefits of rare
and threatened wildlife and other area wildlife. The
targeted 158 acres of riparian and upland habitats
and the 13,022 lineal feet of varying habitats could
be provided on the same parcel of land, provided
that the parcel meets the habitat criteria.

Recreation

e Implement the Recreation Resource Management
Plan, which consists of the following programs:
following programs: (i) Recreation Facility Capital
Improvements Program, (ii) Recreation Facility
Operations and Maintenance Program, (iii)
Shoreline Dispersed Recreation Management

2! Seattle would convene the coordinating committee to oversee on a broad scale
the integrated and efficient implementation of the various environmental measures and
the work groups to further the collaboration already established during the pre-filing
stages of the license application to the development, refinement, and implementation of
the plans described in the settlement agreement. These actions would maintain the
established processes for technical review of the various measures and ensure appropriate
consultation among interested parties. Supporting the committee and work groups do not
result in a direct environmental effect; therefore, we do not discuss further in the EIS.
We do consider the cost of implementing this measure in section 4.2 and recommend its

implementation in section 5.
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Article | Measure Elements
Program, (iv) Recreation Monitoring Program,
(v) Travel And Public Access Management Plan,
and (vi) Multi-Resource Interpretation and
Education Program.

6 Groundwater Well e Implement the Groundwater Monitoring Well and
Decommissioning Road Decommissioning Plan to close groundwater
and Road Closure wells and roads to the wells that are no longer
Plan needed for project purposes.

7 Programmatic e Implement a programmatic agreement and Historic
Agreement Properties Management Plan (HPMP) to protect

cultural resources.

8 Water Quality e Implement the following plans to improve and
Plans monitor water quality: (i) Aquatic Invasive Species

Control and Prevention Plan, (ii) Dissolved Oxygen
Attainment Plan, (iii) Fish Tissue Sampling Plan,
(iv) Temperature Attainment Plan, and (v) Total
Dissolved Gas Attainment Plan.

9 Fish and Aquatic e Implement the Fish and Aquatics Management Plan
Resources (FAMP), which includes the following programs to

improve fish habitat, provide passage of resident
fish, and foster recovery of bull trout and native
resident fishes: (A) Mainstem Fish Community and
Aguatic Habitat Measures, (B) Upstream Fish
Passage, (C) Reduction of Project Related
Entrainment Mortality, (D) Tributary Non-native
Trout Suppression and Eradication, (E) Tributary
Fish Community and Aquatic Habitat Measures,
(F) Mill Pond Dam Site Monitoring and
Maintenance, (G) Native Salmonid Conservation
Program, (H) Recreational Fish Stocking Program,
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Article | Measure Elements

and (1) Fund for Habitat Improvements in
Tributaries to Sullivan Lake.?

10 Escalation e Annually escalate all costs and funding amounts
specified in the various resource plans described
above beginning January 1, 2012, or in the year
preceding the Commission License issuance,
whichever is later.

2.1.2.4 Proposed Project Boundary Modifications

Seattle proposes to change the project boundary to refine the buffer around the
lower and upper reservoir, bring lands needed for project purposes into the project
boundary, and bring roads needed for project purposes into the project boundary.

Seattle proposes to expand the project boundary to include the following features:
(i) the approximately 100-acre Operations and Maintenance Support Area, (ii) the 149-
acre Boundary Wildlife Preserve (BWP) and adjacent 89-acre parcel (the BWP
Addition); (iii) the portions of the Tailrace East (86.9 acres), Everett Creek (82.7 acres),
and Sullivan Creek (17.7 acres) parcels that currently reside outside the Project boundary;
and the Metaline Falls Portage Trail. Seattle also proposes to include the following
roads, all of which are used exclusively or primarily for project purposes: the 0.28-mile-
long portion of the West Side Access Road not already in the boundary, approximately
1.7 miles of roads within the Operations and Maintenance Support Area road network,
the 0.23-mile-long Bonneville Power Administration (BPA) substation road, the 0.15-
mile-long portion of the spur off of BPA substation road not already in the boundary, the
0.08-mile-long section of south end of National Forest road (FR) 6200-348 not already in
the boundary, the 0.08-mile-long section of FR 3165-350 not already in the boundary, a
0.3-mile-long section of FR 3100-325, the 0.4-mile-long FR 3165-315 (for East Peewee

22 These funds would be used to implement measures for improving connectivity
in Harvey Creek, as well as reducing sediment input, increasing riparian and instream
habitat complexity, streambank stabilization, and large woody debris placement in three
tributaries to Harvey Creek (see comments filed by Interior, Washington DFW, and the
Forest Service on the draft EIS).
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Falls Trail and Viewpoint), a 1.07-mile-long section of FR 3100-172, and the 0.2-mile-
long FR 3100-178 (for Riverside Mine Canyon Viewpoint).?®

Seattle also proposes to revise the project boundary in the upper reservoir to match
the ordinary high water line observed during the 2009 survey.?* Seattle also proposes to
align the project boundary in the vicinity of the District’s Campbell Park boat ramp with
the project boundary of the Box Canyon Project to eliminate an overlap of project
boundaries.

In the lower reservoir, Seattle proposes to revise the project boundary to re-
establish an approximate 200-foot buffer zone by extending the project boundary in areas
where it is less than 180 feet from the high water level observed in 2009. The existing
boundary would not be modified where it falls 180 feet or more from the observed high
water line.

Staff estimates that Seattle’s revisions would increase the total acreage within the
project boundary by approximately 543 acres, as well as increase the amount of federal
lands to about 966 acres.”

2.1.25 Modifications to Seattle’s Proposal—Mandatory Conditions

The following mandatory conditions would be made part of any issued license,
unless modified by the conditioning agency, and are evaluated as part of Seattle’s
proposal. Seattle has not objected to the inclusion of any of these conditions.

2 Lengths for road sections within the project boundary were obtained from the
license application, Table E. 4-4 on page E-82 of the license application, or estimated by
staff from the exhibit G maps filed with the Commission on March 29, 2010.

24 The new boundaries are expressed as level foot contours between 2,004 feet and
2,007 feet except in those areas where the vegetation lines better reflect the ordinary high
water level.

2 Seattle’s proposed revisions respond to concerns raised by the Forest Service.
Seattle has not filed a complete set of exhibit G drawings depicting the current proposed
modifications to address the Forest Service’s concerns. The new acreages for the project
boundary presented here are staff’s estimates based on a comparison of the existing
project boundary and the proposed project boundary in all areas where the boundary
downstream of Metaline falls is greater than 180 feet from the project reservoir; however,
we expect Seattle in the preparation of their revised exhibit G drawings to calculate the
new acreages for the project boundary and federal lands within the project boundary.
Until revised exhibit G drawings are filed with the total federal lands defined and
approved by the Commission, federal land use charges would continue to be based on the
currently approved exhibit K drawings and identified federal land acres.
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Section 18 Prescriptions

Interior filed section 18 fishway prescriptions for fish passage identical to
proposed license article 9B and 9C of the settlement agreement. Interior’s fishway
prescription requires Seattle to install, operate, and maintain a single upstream trap and
haul fishway facility (upstream fishway or fishway) in the Boundary Project tailrace as
described in Section 5.2 of the Fish and Aquatics Management Plan within 12 years of
license issuance (two planning years, eight research years and two design years). The
purpose of this fishway is to provide safe, timely and effective passage for bull trout,
cutthroat trout, and mountain whitefish (target fish species) in the project area for the
license term and any subsequent annual licenses.

Interior’s section 18 prescription also includes measures to reduce project-related
entrainment mortality. These include developing and implementing studies sufficient to
quantify the effects of entrainment on target species (bull trout, westslope cutthroat trout
and mountain whitefish) and to determine whether any population of target fish species
(i.e., a unique population that constitutes a substantial percentage of fish in the project
area or that has a unique evolutionary niche that requires special protection) or a
substantial number of target fish are affected by project entrainment. Based on the results
of these studies, Seattle would either build facilities at the project to improve survival of
target species past Boundary dam, or implement appropriate non-operational measures to
improve survival of target species pursuant to the provisions of this program as described
in Section 5.3 of the Fish and Aquatics Management Plan. Successful implementation of
this program would fully mitigate for the effects of entrainment on target species by
either: (1) preventing entrainment at the project, (2) reducing entrainment at the project
and mitigating for the remaining effects, or (3) fully mitigating for the effects of
entrainment through other measures. Design and implementation of these entrainment
reduction measures would occur in three phases: (1) an initial entrainment assessment
and evaluation phase would occur from the first through the 18th year following license
issuance at a cost not to exceed $23,000,000; (2) implementation of entrainment
reduction measures (if needed) scheduled for the 19th through the 33rd year following
license issuance at a cost not to exceed an additional $47,000,000, plus any unexpended
funds from the $23,000,000 allocated during phase 1; and (3) reevaluation of entrainment
related mortality and adaptive management from the 34th year following license issuance
through the end of the license term with no funding limitations.

Interior also requested the Commission reserve its authority under section 18 of
the FPA to prescribe fishways for bull trout, westslope cutthroat trout, mountain
whitefish, and any other fish to be managed, enhanced, protected, or restored to the Pend
Oreille River Basin during the term of the license.

Section 4(e) Land Management Conditions

The preliminary conditions provided by the Forest Service under section 4(e) of
the FPA consist of one general condition (to include the license articles contained in the
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Commission’s Standard Form L-5 issued by Order No. 540, dated October 31, 1975) and
nine specific conditions described below:

Condition 1 stipulates that Seattle must comply with all provisions of the
Boundary settlement agreement relating to: (1) all protection, mitigation and
enhancement measures and other obligations identified in the settlement
agreement and Exhibits which are on or affect National Forest System (NFS) lands
and resources; and (2) all commitments in each and every plan referenced in the
settlement agreement, and exhibits which implement activities which are on or
affect NFS lands and resources; provided, however, that this Condition No. 1
excludes those measures and other obligations, and those provisions of the
settlement agreement and Exhibits, relating to decommissioning of the Mill Pond
dam and implementation of the cold water release from Sullivan Lake (including,
the settlement agreement 88 7.14 and 7.15, and settlement agreement Exhibit 9,
(Temperature Attainment Plan)).

Condition 2 reserves the Forest Service’s authority to modify its conditions if the
settlement agreement is materially modified or not adopted by the Commission, or
If Seattle does not implement the conditions as required.

Condition 3 stipulates that Seattle is to implement proposed license articles 1
through 10 of the settlement agreement.

Condition 4 would require: (1) Forest Service approval of site-specific project
designs and a authorization to proceed before implementing any ground-disturbing
activities on NFS lands; (2) obtaining a special use authorization if long term
occupancy of NFS lands is required for project related purposes and such
occupancy is not authorized by including such lands within the FERC Project
boundary; (3) Forest Service written approval prior to making changes in the
location of any constructed project features or facilities on NFS lands; (4) Seattle
to consult with the Forest Service to coordinate any activity with any other
federally authorized uses; (5) Seattle to develop site-specific plans prior to
implementing habitat and ground-disturbing activities on NFS lands that includes
(1) a map depicting the location of the proposed activity and GPS coordinates,

(ii) a description of the Forest Service land management area designation and
applicable standards and guidelines, (iii) where required by regulatory procedures,
a description of alternative locations, designs and mitigation measures considered
including erosion control and implementation and effectiveness monitoring
designed to meet applicable standards and guidelines, (iv) draft biological
evaluations or assessments including survey data, (v) an environmental analysis of
the proposed action, (vi) a Spill Prevention and Control, and Hazardous Materials
Plan for hazardous materials storage, spill prevention and cleanup on NFS lands,
as needed, before work commences; (6) avoidance and replacement of disturbed
public land survey monuments, private property corners, and forest boundary
markers; and (7) reimbursing the Forest Service for costs associated with
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implementation of a new license on NFS lands in accordance with a provided
schedule.?

e Condition 5 provides that Seattle must prepare a restoration plan to restore NFS
lands prior to surrendering its license.

e Condition 6 indemnifies and holds the United States harmless for any costs,
damages, claims, liabilities, and judgments arising from past, present, and future
acts or omissions of Seattle in connection with the use and/or occupancy of NFS
lands.

e Condition 7 reserves the Forest Service’s authority to require additional 4(e)
conditions if the settlement is not accepted or materially modified by the
Commission.

e Condition 8 authorizes Seattle to construct, reconstruct, use and maintain specific
roads across NFS lands.

e Condition 9 stipulates that Seattle must relocate three specific Public Land Survey
System Corners, and survey, mark and post NFS property boundaries associated
with those corners in order to facilitate survey efforts and public access to NFS
lands.

Conditions 2, 4, 5, 6, and 7 are standard, administrative, or legal in nature and are
not specific environmental measures. Condition 4 contemplates measures for future
actions that may not have been considered in this EIS.?” We view Conditions 2, 4, 5, 6,
and 7 as measures to assist in the Forest Service’s administration of its lands. We
therefore do not analyze these conditions in detail in the EIS.

26 Condition 4 includes a reimbursement schedule for Forest Service to recover its
administrative costs associated with implementing the license directly from Seattle over
the license term. However, section 10(e)(1) of the Federal Power Act requires the
Commission to collect from licensees annual charges to reimburse federal and state
natural and cultural resource agencies their administrative costs incurred in administering
their responsibilities under Part 1 of the Federal Power Act. Because the reimbursement
scheme outlined in Condition 4 may be inconsistent with the Federal Power Act, staff has
not included this cost in the Staff Alternative, but we have included it in the Staff
Alternative with Mandatory Conditions.

2" Implementation of condition 4 would also ensure that appropriate environmental
protections are identified, as applicable, prior to implementation of the action; therefore,
we have no objection to including this condition in any license issued for the project.
This EIS address the measures contemplated by the applicant’s proposal and
recommended alternatives.
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2.1.3 Staff Alternative

The staff alternative includes all of Seattle’s proposed measures in the settlement
agreement except for proposed Articles 8(iii) (conducting fish tissue sampling), 9(H)
(Recreational Fish Stocking Program), and 9(1) (establishing a fund for habitat
improvements in tributaries to Sullivan Lake). The staff alternative also includes a
recommendation for Seattle to prepare and implement an Operation Compliance
Monitoring Plan to document compliance with proposed reservoir limits, and to modify
the Recreation Resources Management Plan to include a more definitive schedule for
completing the capital improvement projects.

2.1.4 Staff Alternative with Mandatory Conditions

Because the Commission is required to include a land managing agency’s section
4(e) conditions in any license issued for the project, the staff alternative with mandatory
conditions includes staff-recommended measures along with the Forest Service’s
4(e)conditions that we did not include in the staff alternative.

2.1.5 Alternatives Considered but Eliminated from Detailed Study

We considered several alternatives to the applicant’s proposal, but eliminated
them from further analysis because they are not reasonable in the circumstances of this
case. They are: (1) issuing a non-power license; (2) federal government takeover of the
project; and (3) retiring the project.

2.1.5.1 Federal Government Takeover of the Project

We do not consider federal takeover to be a reasonable alternative. Federal
takeover and operation of the project would require Congressional approval. While that
fact alone would not preclude further consideration of this alternative, there is no
evidence to indicate that federal takeover should be recommended to Congress. No party
has suggested federal takeover would be appropriate, and no federal agency has
expressed an interest in operating the project.

2.1.5.2  Issuing a Non-power License

A non-power license is a temporary license that the Commission would terminate
when it determines that another governmental agency will assume regulatory authority
and supervision over the lands and facilities covered by the non-power license. At this
point, no agency has suggested a willingness or ability to do so. No party has sought a
non-power license and we have no basis for concluding that the project should no longer
be used to produce power. Thus, we do not consider issuing a non-power license a
realistic alternative to relicensing in this circumstance.
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2.1.5.3 Retiring the Boundary Project

Project retirement could be accomplished with or without dam removal. Either
alterative would involve denial of the relicense application and surrender or termination
of the existing license with appropriate conditions. No participant has suggested that dam
removal would be appropriate in this case, and we have no basis for recommending it.
Removal of Boundary dam would eliminate a significant portion of the City of Seattle’s
power supply and eliminate flat-water recreational opportunities associated with the
project reservoir. Dam removal would restore fish passage for native resident fish and
bull trout. However, we do not consider dam removal to be a reasonable alternative to
relicensing the project with appropriate protection and enhancement measures.

The second project retirement alternative would involve retaining the dam and
disabling or removing equipment used to generate power. Project works would remain in
place and could be used for historic or other purposes. This would require us to identify
another government agency with authority to assume regulatory control and supervision
of the remaining facilities. No agency has stepped forward, and no participant has
advocated this alternative. Nor have we any basis for recommending it. As proposed in
the settlement agreement, the project would generate an estimated 3,572,750 MWh of
electricity per year. Because the power supplied by the project is needed, a source of
replacement power would have to be identified. In these circumstances, we do not
consider removal of the electric generating equipment to be a reasonable alternative.

2.2 SULLIVAN CREEK PROJECT

2.2.1 No-Action Alternative

The no-action alternative represents the environmental status quo, in this case the
continued operation of the project under its existing license with no new environmental
protection, mitigation, or enhancement measures.

2.2.1.1 Existing Project Facilities

The Sullivan Creek Project works includes Sullivan Lake dam and reservoir and
Mill Pond dam and reservoir. Sullivan Lake dam is a 210-foot-long, 34-foot-high
concrete and earth-filed dam; with six 5-foot-wide, 4-foot-high timber crest spillway
gates,?® and three 4-foot-wide, 4-foot-high lower-level steel gates.” The dam impounded
the existing Sullivan Lake, increasing its surface area to 1,240 acres. The Mill Pond dam
consists of a 134-foot-long, 55-foot-high concrete dam, constructed 100 feet downstream

%8 The gates are manually operated from the walkway and can regulate the lake
elevation between elevation 2,584.66 and 2,588.66 feet.
2 The steel gates have a bottom elevation of 2,563.66 feet.

34



of an inundated log crib dam; with an 850-foot-long, 10-foot-high earthen dike; and the
63-acre Mill Pond.®

Other project works, not used for power generation since 1956, include a 0.8-mile-
long Sullivan Creek diversion conduit; a 12,500-foot-long wooden flume; a 2,200-foot-
long earthen canal; a 1,150-foot-long, 8-foot diameter horseshoe tunnel; and a 100-foot
by 38-foot masonry brick powerhouse. The turbines were removed from the powerhouse
in 1958 and the turbine bays were filled with rocks and gravel.

2.2.1.2  Project Safety

The project has been operating as a storage reservoir to benefit downstream
generation for about 52 years under the existing license, and during this time,
Commission staff has conducted operational inspections focusing on the continued safety
of the structures, identification of unauthorized modifications, efficiency and safety of
operations, compliance with the terms of the license, and proper maintenance. In
addition, the project has been inspected and evaluated every 5 years by an independent
consultant, and a consultant’s safety report has been submitted for Commission review.
As part of the surrender process, the Commission staff evaluates the adequacy of the
existing project facilities that would be turned over to the state and Forest Service under a
Forest Service SUA. Special conditions would be included in the surrender, as
appropriate, to ensure that the project facilities are in good condition when turned over to
the state and Forest Service.

2.2.1.3 Existing Project Operation

The District operates the Sullivan Creek Project as a storage project; it releases
about 31,000 acre-feet (ac-ft) of water annually in accordance with the Pacific Northwest
Coordination Agreement. Sullivan Lake dam captures flows principally from Harvey
Creek (figure 2-2). Water from Sullivan Lake is released through the Sullivan Lake dam,
and flows into Outlet Creek. Outlet Creek converges with Sullivan Creek approximately
0.5 mile downstream of the Sullivan Lake dam. Sullivan Creek then flows into Mill
Pond. Flows spill over Mill Pond dam to Sullivan Creek at the rate of inflow.

% The surface acreage of Mill Pond was reported as 80.5 acres and 63 acres in
varying places in the Surrender Application and Appendices. Based on data presented in
the Mill Pond Dam Decommissioning Plan, the Mill Pond Bathymetry and Sediment
Evaluation Final Report, the GIS data supplied by the District, satellite imagery, and the
Commission’s dam safety records, the preponderance of evidence suggests that the
surface area at elevation 2,505.7 feet msl (full pool) is 63 acres.
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Sullivan Creek Dam

The District maintains Sullivan Lake at full pool (elevation 2,588.66 feet®!), to the

extent possible, during the months of May through September for recreation. Lake
elevation is controlled during these months by regulating the flow through the timber
crest spillway gates. Starting on October 1, the reservoir is drawn down by opening the
lower-level steel gates. With all three low-level steel gates fully open, the reservoir level
typically stabilizes at elevation 2,565 feet. Once the elevation level of 2,565 feet is
reached, the gates remain open so that outflows from Sullivan Lake dam equal the
inflows to Sullivan Lake until April 1. Beginning April 1, the elevation of the reservoir is
gradually raised so that the reservoir is returned to elevation 2,588.66 feet by May 1.
During dry years, the elevation level may not be achieved until after May 1. The District

provides a minimum flow of 10 cfs in Outlet Creek from dam releases and groundwater
seepage flow downstream of the dam.
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Figure 2-2. Location of project features for the Sullivan Creek Project (Source: staff).

level.

31 All elevations that refer to the Sullivan Lake Project are referenced to mean sea
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Mill Pond Dam

When originally constructed in 1909, Mill Pond was impounded by a log crib dam
on Sullivan Creek and had an approximate elevation of 2,500 feet. Water from Mill Pond
was diverted through a three-mile wooden flume to a powerhouse on Sullivan Creek to
create electricity for the town of Metaline Falls. In 1921, a concrete dam was constructed
100 feet downstream of the log crib dam, which raised the elevation of Mill Pond to
2,520 feet. Power generation at the powerhouse was discontinued in 1958 after failure of
the project’s wooden flume. The District began maintaining the project in 1958 under a
FERC license and purchased the project in 1959. The project has not generated power
while under a Commission license.

In 1973, the dam was modified to create a new open spillway, lowering the
elevation of Mill Pond to 2,505.7 feet. Mill Pond dam has an open, unregulated spillway
and no storage, so flow out of the project is approximately equal to inflow and the
elevation level remains constant. Outflow from Mill Pond is highest between May 1 and
June 30, when inflows from Sullivan Creek are heavily influenced by snow melt runoff.

2.2.1.4  Existing Project Boundary

The project boundary includes the Sullivan Lake dam and Sullivan Lake; Mill
Pond dam and Mill Pond; and the former power-generating facilities, including the
wooden flume, the earthen canal, the horseshoe tunnel, and the masonry brick
powerhouse. The existing project boundary encompasses about 1,873 acres, of which
522 acres of land fall within the Colville National Forest. The remaining lands within the
project boundary are owned by the District or are privately owned. The District does not
operate or maintain any project recreation facilities. However, recreation facilities
including private boat docks and various Forest Service campgrounds; boat ramps; trails;
and picnic areas are found around both Sullivan Lake and Mill Pond dams.

2.2.1.5 Existing Environmental Measures

As noted above, the District operates the Sullivan Lake Project to maintain
Sullivan Lake at full pool for the summer recreation season and to release a minimum
instream flow of 10 cfs in Outlet Creek, or inflow if less.

2.2.2 The District’s Proposal

Under the terms of the settlement agreement, the District would continue to
maintain and operate the Sullivan Lake dam and reservoir; install a cold-water release
structure to improve temperatures in Sullivan Creek; modify reservoir operations to
provide 5,000 ac-ft of water to downstream users on the Columbia River during June 1 to
August 31; increase instream flows to improve aquatic habitat and provide whitewater
boating opportunities in Outlet and Sullivan Creeks; install gages to document
compliance with lake elevation targets and instream flow requirements; and remove Mill
Pond dam and restore Sullivan Creek to improve aquatic habitat. The Commission would
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terminate the license after the installation of the cold-water release structure, removal of
Mill Pond dam, and a short-term monitoring period to ensure restoration of Sullivan
Creek was successful. Sullivan Creek reservoir operations would continue pursuant to a
Forest Service SUA. Details of the above measures are summarized below.

2.2.2.1  Sullivan Lake Dam—Operations and Environmental Measures
Cold-water Release Structure

Within three years of issuance of the order on surrender, the District would install
a cold-water release facility at Sullivan Lake dam. The facility would act as gravity-feed
system to discharge cold water from the bottom of Sullivan Lake into Outlet Creek to
maintain adequate instream temperatures in Outlet Creek and Sullivan Creek during
warm-weather months (discussed below). The intake for the cold water release facility
would be installed at a minimum depth of 120 feet and would be fitted with fish screens.
From the intake, a 4-foot-diameter high-density polyethylene (HDPE) pipe would extend
between 800 and 1,000 feet along the bottom of the reservoir to immediately upstream of
the existing bridge over the lake. The pipe would be buried from the bridge to the dam.
As the pipeline approaches the dam, the pipe would extend up onto the existing concrete
apron upstream from the dam and connect via a bolted flange to a steel pipe section,
which extends through one of the low-level outlet gates of the dam. A control gate would
be installed on the downstream end of the pipeline to control the flow released from the
dam during the cold water release periods.

Sullivan Lake Dam Operations

The District proposes to modify the seasonal operation of Sullivan Lake to
increase minimum instream flows and improve summer and fall water temperatures in
Sullivan Creek. Proposed changes are summarized below.

o Within three years of a surrender order, install a cold water release structure at
the Sullivan Lake dam and fit it with fish screens to improve temperatures in
Outlet and Sullivan Creeks and prevent entrainment of fish.

e Until the surrender becomes effective, manage discharges from Sullivan Lake to
provide the following minimum flows in Outlet Creek (as measured by the
existing gage on Outlet Creek):

o June 1 through June 30: 30 cubic feet per second (cfs).

o July 1 through the end of fall drawdown (when elevation of Sullivan Lake
reaches 2,570 feet mean sea level—by December 31): 20 cfs.

o From the date that Lake Sullivan reaches an elevation of 2,570 feet above
mean sea level (msl) (expected January 1) until the beginning of spring
filling per ordering paragraph (L) (by May 31): outflow shall equal inflow.

o From April 1 through May 31: 10 cfs or inflow, whichever is less.
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e Until the surrender becomes effective, and prior to installing the cold water
release structure, operate Sullivan Lake as follows:

Spring Operations: Start refilling Sullivan Lake on or before April 1 and seek to
achieve and maintain a full pool elevation of 2,588.6 ft msl (as measured at
Sullivan Lake dam) by May 31, subject to hydrologic conditions, water
availability®, and dam discharge flow requirements. Refilling rates would be
adjusted as necessary to accommodate the Harvey Creek Bedload Mobilization
activities.

Summer Operations: From June 1 through Labor Day of each year, the District
would use its best efforts to reach and maintain Sullivan Lake at a target of
elevation 2,588.6 feet (full pool) for recreation purposes

Fall Operations: Starting the day following Labor Day, begin drawing down
Sullivan Lake in a manner that reaches the maximum flow target of 200 cfs during
periods of normal or below normal precipitation and 225 cfs during periods of
higher than normal precipitation as quickly as possible, given the following
constraints: (1) maintain discharge flows to meet state water temperature
standards (WAC 173-201A-200) and would not cause the combined waters of
Outlet and Sullivan Creeks as measured at the “below confluence water
temperature gage” to exceed 16 °C; (2) drawdown would strive to reach a water
surface elevation of 2,577 feet by no later than November 15 and a water surface
elevation of 2,570 by December 31; (3) ramp up discharge flows no more than 80
cfs per day but not to exceed a change of more than 2 °C in average daily
temperature per day as measured at the below confluence water temperature gage;
.and (4) maintain a down-ramping rate not exceed 10 cfs per hour.

e Until the surrender becomes effective and after installing the cold water intake,
operate Sullivan Lake as follows:

Spring Operations: Same as described above.

Summer Operations: Same as above, but in addition, manage the discharges from
the cold water pipe and the Sullivan Lake dam low-level outlet gates: (1) to meet
state water temperature standards (WAC 173-201A-200); (2) with the goal of
preventing the daily average “below confluence water temperature” from
exceeding 14 °C; and (3) with the goal of preventing the daily average “below
confluence water temperature” from deviating from the daily average Sullivan
Creek “above confluence water temperature” by more than 1 °C, when daily
average “above confluence water temperature” is less than 14 °C.

%2 We assume that the terms “hydrologic conditions” and “water availability” are
synonymous and refer to the amount of inflow coming into Sullivan Lake on a given
year.
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Fall Operations: Starting the day following Labor Day begin, drawdown Sullivan
Lake in the manner described below.

(1) Manage the discharges from the cold water pipe and the Sullivan Lake dam
gates to meet state water temperature standards, with the goal of (a) preventing
the daily average “below confluence water temperature” from exceeding 14
°C, and (b) preventing the daily average “below confluence water temperature”
from deviating from the daily average Sullivan Creek “above confluence water
temperature” by more than 1 °C, when the daily average “above confluence
water temperature” is less than 14 °C. To prevent thermal shock of the
downstream system, flows would be up-ramped or down-ramped to prevent
waters below the confluence from changing daily average temperature more
than 2 °C per day.

(2) Maintain the operation described in item (1) above until fall turnover
(typically mid-October), when Sullivan Creek temperatures may fall below
Outlet Creek temperatures by several degrees, and it may not be possible to
maintain a 1 °C water temperature difference.

(3) Subject to the temperature constraints in item 1 above, maximize discharge
flows through the cold water pipe and minimize the use of the low-level gates
at the dam during fall drawdown. When low level gates are used, releases
would be made from two gates simultaneously.

(4) Ramp up discharge flows no more than 80 cfs per day and down-ramp at a
rate not to exceed 10 cfs per hour at the Outlet Creek gage.

(5) Manage drawdown to reach a lake water surface elevation of 2,577 feet by
no later than November 15 and a 2,570 by December 31.

(6) After November 15, all releases from Sullivan Dam up to the capacity of
the cold water pipe, would be made through the pipe. (7) Forecast
discharge flows and post online one week in advance to support recreational
use.

When forecasts predict runoff to exceed 120 percent of the long-term average,
operate Sullivan Lake to facilitate the mobilization of Harvey Creek bedload at
the head of Sullivan Lake by holding Sullivan Lake level at no more than
elevation 2,575 feet until May 20 of that year.

To document compliance with the above discharge flows, ramping rates,
temperature limits and lake elevations, the District would install, operate and
maintain a flow gage and recording device at Sullivan dam; maintain the USGS
gage on Outlet Creek if discontinued by the USGS; maintain a gage and
recording device on Harvey Creek; and install, maintain, and monitor a
continuous water temperature gage on Sullivan Creek at least 300 feet
downstream of the confluence with Outlet Creek, and a continuous water
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temperature gage on Sullivan Creek upstream of its confluence with Outlet
Creek and Sullivan Creek.

e Subject to the above temperature and flow constraints, the District would
manage fall drawdown to provide discharge flows between 180 and 220 cfs on at
least 3 weekends in September or October to support whitewater paddling; the
District would post available flows at least one week prior to their release.

e Before implementing the new operating regime, the District would repair
existing docks and ramps to ensure that they would continue to function under
new operations.

Water Supply Program Flow Releases

Under the terms of the Settlement Agreement, the District would be able to sell or
lease up to 5,000 acre-feet of the usable storage in Sullivan Lake annually for use outside
the Sullivan Creek drainage between June 1 and August 31, with priority given to the
Columbia River Water Supply Program. This water includes all flows over the existing
minimum instream flow of 10 cfs. According to the terms of the settlement agreement,
for the purposes of the water supply program, the District would release water at a rate
shown in table 2-2, not to exceed two times the minimum discharge flow requirement
described above. Water is to be released at as steady a rate as possible, as measured by
the day-to-day change in daily average cfs. The lower number represents the amount of
water that can be released in dry years, and the larger number represents the amount that
can be released in average and wet years. The determination of wet, average, or dry
years would be made by the Resource Committee by May 20 of each year.

Table 2-2. Water Supply Program discharge flows for June through the first week in
September pursuant to settlement agreement (Source: District, 2010, as modified by
staff).

Time Frame Discharge Flow (cfs)
June Week 1 50-60
June Week 2 50-60
June Week 3 50-60
June Week 4 50-60
July Week 1 40-45
July Week 2 35-40
July Week 3 30-35
July Week 4 30-35
August Week 1 30-35
August Week 2 30-35
August Week 3 30-35
August Week 4 30-35
September Week 1 30-35
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To ensure that adequate water is available in Sullivan Lake to meet the new water
supply flows, the District proposes to raise the minimum elevation of Sullivan Lake from
2,565 feet to 2,570 feet from December 31 to April 1, which would decrease the amount
of water required to fill the reservoir to 2,588.66 feet in the spring, and would allow more
outflows to be available for downstream users.

After the settlement agreement was reached and filed with the Commission,
Ecology filed on October 26, 2010, a separate Memorandum of Agreement it reached
with the District to deliver 14,000 ac-ft of water to the Columbia River Basin Water
Supply Program according to the schedule in table 2-3; this water includes the 5,000 ac-ft
that would be provided between June and the first week in September as identified in the
agreement filed with the Commission, and 9,000 ac-ft that would be provided during
September. Table 2-2 shows total flows available (i.e., the flow includes the existing
10 cfs to Outlet Creek), whereas table 2-3 below reflects increased water available above
the 10-cfs historic flow release in June through September. Projected late-September
flows are based on model runs using the settlement agreement criteria for wet, dry and
average years. All the releases to supply the flows to the Columbia River Program would
be governed by the terms of the settlement agreement, including temperature constraints,
minimum flow discharges,* and maximizing the use of the cold water intake. The
delivery of water to the Columbia River program would begin only after all permitting,
but before all of the construction activities are completed, provided that the provisions for
interim operations are met. A tentative delivery schedule included in the memorandum
of agreement is 2,500 ac-ft in 2012, 5,000 ac-ft in 2013, and 14,000 ac-ft in 2014.
However, the District did not file the agreement for Commission approval or amend its
license surrender application to accommodate the agreement. We analyze the effects of
this agreement in the cumulative effects analysis, but do not include it as part of the
District’s license surrender plroposal.34

%% We assume that the requirement not to exceed 2.0 times the minimum discharge
flow would only apply to the June through the first week in September as indicated in
table 2-3.

* The District has not requested to amend its surrender application to include the
lease or sale of the 9,000 ac-ft to the Columbia River Basin Program in September.
Therefore, this EIS examines the effects of these releases, but from the perspective of an
off-license agreement with Ecology.
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Table 2-3. Water Supply Program discharge flows for June through September pursuant
to Ecology memorandum of agreement (Source: District MOA).

Period Dry Year Flow Average/Wet Year Monthly Total
Increase Flow Increase
cfs ac-ft cfs ac-ft Dry Wet
(ac-ft) | (ac-ft)
June Week 1 40 560 50 700
June Week 2 40 560 50 700
June Week 3 40 560 50 700
June Week 4 40 720 50 900 2,400 3,000
July Week 1 30 420 30 420
July Week 2 25 350 25 350
July Week 3 20 280 20 280
July Week 4 20 400 20 400 1,450 1,450
August Week 1 20 280 20 280
August Week 2 20 280 20 280
August Week 3 20 280 20 280
August Week 4 20 400 20 400 1,240 1,240
September Week 1 20 280 20 280
September Week 2 170 2,380 190 2,660
September Week 3 210 2,940 210 2,940
September Week 4 210 3,780 210 3,780 9,380 9,660
Total (June — Aug) 5,090 5,690
Total (June — Sept) 14,470 | 15,350

2222

Within five years of the Commission’s order on the application to surrender the
license, the District would remove Mill Pond dam and the original log-crib dam, manage
sediment, restore the Sullivan Creek stream channel, implement site restoration measures
for the affected area (defined as stream channel, floodplain, and upland areas from
immediately downstream of Mill Pond dam to Outlet Creek), and conduct short-term
monitoring and maintenance to ensure restoration was successful. Other project
facilities, including the diversion conduit, wooden flume, earthen canal, and horseshoe
tunnel, that were not used after the project ceased power production in 1956 would not be
removed.

Mill Pond Dam Removal and Restoration of Sullivan Creek

The District filed a draft Mill Pond Decommissioning Plan with the settlement
agreement, and proposes to file a final plan within two years of the Commission’s order
on surrender containing detailed engineering plans. In short, to remove Mill Pond dam
and restore Sullivan Creek, the District would: install a 4-foot-diameter main siphon pipe
through the dike on the west side of the dam and lower the reservoir 20 to 25 feet; install
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a cofferdam upstream of the log-crib dam and a decanting tower upstream of the coffer
dam, with a low level pipe through the bottom of the cofferdam; drain the water in
between the concrete dam, log crib dam and cofferdam areas; after the reservoir is
lowered and stabilized, remove the concrete dam and log-crib dam using a crane and
excavator, and dispose of concrete off-site and either use log materials for stream channel
restoration or dispose of it; reconstruct the stream channel through the dam removal area;
as the reservoir level drops, excavate and stabilize the streambed; and remove the
cofferdam.

The District would complete DAHP Level Il mitigation documentation® of the
Mill Pond structures prior to their removal. The District would replace the existing
bridge to the heritage interpretative site, if possible, or construct a new one.

To control sediment, the District would install erosion control measures, monitor
them and implement corrective measures in accordance with an approved Storm Water
Pollution Prevention Plan. The stream channel and floodplain restoration would require
excavation and grading of about 40,000 cubic yards of material, which would be
deposited and graded into defined fill areas. The remaining 360,000 to 380,000 cubic
yards of sediment would be stabilized in place and planted with native herbaceous seeds
and trees. The stream channel would be restored to a self-functioning system, designed
to function up to a 100-year flood event.

2.2.3 Staff Alternative

The staff alternative includes all of the proposed surrender conditions (except the
requirement to release 5,000 acre-feet to support the Columbia River Basin Program);
modifies the characterization of the District’s proposed Sullivan Lake operating rules to
Impose specific reservoir elevations, subject to hydrologic conditions, discharge flow
requirements, and operating emergencies beyond the control of the licensee; and adds the
development of an operation compliance monitoring plan to document compliance with
Sullivan Lake operations; the development of a more detailed Mill Pond revegetation
plan, and completion of a DAHP Level Il mitigation documentation report of all
contributing elements of the Sullivan Creek Historic District that would remain on
District lands within the project boundary following the surrender. While we do not
object to the District releasing storage from Sullivan Lake to support the Columbia River
Basin Program, as contemplated by the settlement parties, we do not contemplate the
need to authorize such releases so long as they conform to the proposed flow,
temperature, and ramping rate constraints to protect aquatic habitat in Sullivan Creek
(i.e., the aforementioned limitations on maximum flows and cause no other inconsistency
with the requirements of any surrender approved by the Commission).

> DAHP Level Il mitigation documentation has replaced Historic American
Building Survey (HABS) and Historic American Engineering Record (HAER), but is
essentially the same effort proposed by the District.
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2.2.4 Alternatives Considered but Eliminated from Detailed Study

As noted above, project retirement could be accomplished with or without dam
removal. Either option would involve surrender or termination of the existing license
with appropriate conditions. No participant has suggested that removal of Sullivan Lake
dam would be appropriate, and we have no basis for recommending it. Leaving Mill
Pond dam in place would continue to provide a lake-based recreational fishery and scenic
values, and the dam could continue to be used for historic purposes. However, this action
would not improve bull trout passage, improve bull trout and other native resident fish
habitat, restore federal lands, or be consistent with Colville National Forest land
management policies. This action would require us to identify another government
agency with authority to assume regulatory control and supervision of Mill Pond dam.
Although the Forest Service is willing to assume control of Sullivan Lake dam, it
supports the removal of Mill Pond dam. No agency has stepped forward, and no
participant has advocated this alternative. Nor have we any basis for recommending it.
The project provides very little storage for power purposes, and Mill Pond is not needed
for power production. We do not consider leaving Mill Pond in place to be a reasonable
alternative.
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3.0 ENVIRONMENTAL ANALYSIS

Below we analyze the effects of relicensing the Boundary Project and
surrendering the license for the Sullivan Creek Project. Readers should understand that
once the surrender of the license for Sullivan Creek becomes effective, the Commission
would no longer maintain oversight of the District and the operations of the Sullivan
Lake. Such oversight would fall to the Forest Service and the state of Washington.
Because the draft conditions of the Forest Service’s special use authorization are
essentially identical to the Forest Service’s recommendations for surrendering the
project, it is reasonable to assume, and we have done so herein, that the effects of
surrendering the license would continue into the foreseeable future (i.e., 30 years).
Therefore the analysis does not make the distinction of the effects before or after the
Commission’s jurisdiction ends. Nonetheless, the Commission can not guarantee
continued implementation of the measures and operations with respect to the District as
recommended by the staff after the Commission’s jurisdiction ends.

3.1 GENERAL SETTING

The Boundary Project is located in the northeast corner of Washington on the
Pend Oreille River. With a total drainage area of 26,260 square miles (25,090 square
miles in the United States and 1,170 square miles in Canada), the Pend Oreille River is
one of the two main tributaries to the Columbia River, contributing approximately 10
percent of the Columbia River’s flow on an annual basis (Muckleston 2003). The Pend
Oreille River is approximately 120 miles long from its head at the outlet of Lake Pend
Oreille to its confluence with the Columbia River.

The Pend Oreille River system is highly regulated, with flows controlled by
dams associated with several energy production and/or storage projects. Boundary dam
is one of eleven dams on the mainstem and major tributaries in the Pend Oreille River
basin. The dams and corresponding locations (River Mile (RM) upstream of the
Columbia River, except for Priest Lake, where RM refers to distance upstream of the
Pend Oreille River) are as follows:

* Hungry Horse (South Fork Flathead River) - RM 390.3
* Kerr Project (Flathead River) - RM 318.0

* Thompson Falls (Clark Fork River) - RM 208.0

* Noxon Rapids (Clark Fork River) - RM 169.7

* Cabinet Gorge (Clark Fork River) - RM 149.9

* Priest Lake (Priest River) - RM 42.0

* Albeni Falls (Pend Oreille River) - RM 90.1

* Box Canyon (Pend Oreille River) - RM 34.5

* Boundary (Pend Oreille River) - RM 17.0
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» Seven Mile (Pend Oreille River) - RM 6.0
» Waneta (Pend Oreille River) - RM 0.5

Because of the basin size and corresponding annual flow, typically no single
project has an overriding influence on flows in the river. In addition to the dams listed
above, the Sullivan Creek Hydroelectric Project dam and Mill Pond dam are located in
the Sullivan Creek drainage, the main tributary to Boundary Reservoir. Between the
outlet of Lake Pend Oreille and its confluence with the Columbia River, the Pend
Oreille River is fed by numerous tributaries. The mean annual flow in the Pend Oreille
River at the Boundary Project between 1913 and 2006 was 26,370 cfs. Annual runoff is
produced primarily by melting snow upstream of the project, with peak flows typically
occurring from April through June.

Both the Boundary and Sullivan Creek Projects are located in the Selkirk
Mountains, a western extension of the Rocky Mountains. The topography surrounding
the Project is relatively rugged, with nearby mountains rising more than 6,500 feet in
elevation and intervening valleys ranging from approximately 2,000 to 2,400 feet. The
Pend Oreille River bisects the Selkirk Mountains and cuts through the Metaline
Limestone and Ledbetter Slate formations. These two formations predominate along
Boundary Reservoir downstream of Metaline Falls and confine the reservoir to a narrow
canyon. The adjacent area is characterized by cliffs, rock talus, and steep slopes
(Seattle 2006). In contrast, the area upstream of Metaline Falls consists predominantly
of unconsolidated glacial sediments and river alluvial deposits. The river channel in this
area is broader and the surrounding topography more moderate (Seattle 2006).

The climate has both maritime and continental influences. The influence of the
continental air masses generally results in summers that are warmer and winters that are
colder than in coastal areas. The majority of precipitation in the area falls in winter and
spring, with the highest totals occurring from November through January. Within the
Pend Oreille River valley, mean annual precipitation is approximately 27 inches.
December and January account for about 25 to 35 percent of the annual precipitation,
whereas July and August account for only 6 percent. On average, approximately 30
days each year have rainfall of at least 0.1 inches and approximately 73 days each year
receive at least 1.0 inch of snow. Winters are typically cold, and the snowpack
normally covers all but the lowest elevations continuously from November through May
(ENTRIX 2001).

Major land uses in the area include undeveloped uses (forested land, wetlands,
and water bodies) as well as developed uses (timber production and residential,
commercial, and industrial uses). Based on information on file with Ecology’s Water
Resources Section, uses of surface and groundwater within approximately 1 mile of the
Boundary Project include industrial cooling, commercial and industrial manufacturing,
general domestic use, fire protection, irrigation, mining, domestic municipal, power
generation, and stock watering (Ecology 2005a). Lands surrounding the Sullivan Creek
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Project are predominantly National Forest and BLM lands and used for multiple use
purposes.

3.2 SCOPE OF CUMULATIVE EFFECTS ANALYSIS

According to the Council on Environmental Quality's regulations for
implementing NEPA (50 C.F.R. 1508.7), a cumulative effect is the effect on the
environment that results from the incremental effect of the action when added to other
past, present and reasonably foreseeable future actions, regardless of what agency
(Federal or non-Federal) or person undertakes such other actions. Cumulative effects
can result from individually minor but collectively significant actions taking place over
a period of time, including hydropower and other land and water development activities.

Based on our review of Seattle’s license application and the District’s application
to surrender the Sullivan Creek Project, we have identified the following resources that
may be cumulatively affected by the proposed operation of the project: aquatic
(including water quality and fishery resources), terrestrial, and recreation resources.

Aquatic Resources

Hydroelectric projects on the Pend Oreille River have resulted in the conversion
of a substantial amount of lotic (river-type) habitats in the basin to lentic (lake-type)
habitats, which may have led to higher summer water temperatures and changes in the
structure of fish communities. The dams have also impeded sediment and large woody
debris transport, which are important elements of fish habitat. The establishment of
some of the reservoirs has provided environmental conditions conducive to non-native
macrophyte growth, which in turn may be responsible for occasionally elevated levels
of pH and decreased levels of dissolved oxygen (DO), particularly in the Pend Oreille
River. Accumulation of river sediments and attached toxic compounds in the reservoirs
may have degraded water quality and caused acute or chronic effects on fish and other
aquatic life. The dams associated with the projects increased the number of barriers to
fish movements in the basin and currently contribute to occasionally elevated levels of
total dissolved gas (TDG), especially during high flow periods. Elevated levels of TDG
continue downstream out of the Pend Oreille River basin and into the Columbia River at
least as far downstream as Lake Roosevelt, which is formed by Grand Coulee dam
(Pickett et al., 2004). Load following operations at a number of the projects on the Pend
Oreille River may be causing disruption of fish spawning in shallower reservoir areas
and river habitats, erosion along reservoir and river banks, and decreased abundance and
diversity of macroinvertebrates. Other contributors to adverse effects on aquatic
resources in the basin include introductions of non-native fish species, some
urbanization, road and railroad construction, timber harvest, and mining operations.

Ecology’s Columbia River Basin Water Management Program, also referred to
as Columbia River Basin Water Supply Development Program, directs Ecology to
aggressively pursue development of water supplies to benefit both instream and out-of-
stream uses through storage, conservation, and voluntary regional water management
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agreements. Under the terms of the settlement agreement, the District my sell or lease
up to 5,000 ac-ft of useable storage in Sullivan Lake annually for use outside the
Sullivan Creek drainage between June 1 and August 31. The District would give
priority to the Columbia River Basin Water Supply Program.

After the settlement agreement was reached, the District entered into a
Memorandum of Agreement with Ecology to deliver 14,000 ac-ft of water to the
Columbia River Basin Water Supply Program. The District’s proposed operations
represent a net increase in flows during the months of June through September to
Sullivan Creek, the Pend Oreille River and the Columbia River compared to historic
dam operations (October through December), and a shift in the hydrograph toward a
more natural condition. The Columbia River Basin Water Supply Program would
allocate 9,333 ac-ft of the 14,000 ac-ft for out-of-stream water right permits in Pend
Oreille, Stevens, Ferry, Lincoln, Douglas, and Okanogan counties. The remaining
4,667 ac-ft would be used for instream flows and protected to the confluence of the
Columbia River and the Pacific Ocean. The water supplied by the District could
contribute to aquatic habitat improvements for salmon. Because of the imperfect
matching of the seasonal releases with new year-round water rights permits, there could
be adverse environmental effects to salmon. Ecology considered these effects in its
Columbia River Programmatic EIS* and Lake Roosevelt Supplemental EIS;* and the
analysis included in those documents is incorporated by reference in this EIS. The
additional water rights could also result in increased growth with concomitant land use
effects in the above counties. According to Ecology, projected growth has been
considered by the counties in their land use planning and if conducted accordingly
should not result in significant impacts; any further consideration of the cumulative
effects of the Sullivan Creek water supplies toward this growth is too speculative.
Ecology expects that adverse effects would be addressed as specific projects are
identified and water rights permits issued by Ecology. Therefore, no additional analysis
is provided in this EIS.

Moreover, authorization from the Commission is not required to sell or lease the
water supply program flows as long as the releases are provided in accordance with the
surrender conditions. Following the surrender of the license, the Commission could not
ensure their continued release. Further, Ecology’s allocation of future water rights and
the subsequent effects of those actions are beyond the Commission’s jurisdiction, and
more appropriately considered by the state and the counties as they implement their
individual projects.

% The EIS can be found on Ecology’s web page at:
http://www.ecy.wa.gov/programs/wr/cwp/eis.html.

37 The EIS can be found on Ecology’s web page at:
http://www.ecy.wa.gov/programs/wr/cwp/cr Ikroos.html.
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Terrestrial Resources

Regulation of flows by the Boundary Project and upstream dams causes daily
and seasonal changes in surface water fluctuations that may have led to shoreline
erosion, upslope bank collapse, spread of invasive species, alteration of habitats
supporting threatened, endangered, and sensitive plant and animal species (including
Astragalus microcystis, Cryptogramma stelleri, Dryas drummondii, Sanicula
marilandica, thalictrum dasycarpum, and Viola reniflora), alteration of big game
movement corridors, and alteration of riparian and wetland habitats. Boundary Project
facilities and operations, mines, timber harvest, transmission line right-of-way
maintenance, roads, and urban, commercial, and industrial development have
collectively contributed to the loss and alteration of wildlife habitat. Seattle says that
many of these non-project developments have not occurred within the project boundary,
but are close enough to have an effect on resources within the project area. Upstream
and upslope development, and land clearing and timber management activities, in
combination with project operations, may contribute to establishment and spread of
invasive species throughout the Pend Oreille River basin. Road construction, vehicular
traffic, and foot traffic associated with recreational pursuits may also contribute to the
degradation and loss of sensitive habitats and displacement of wildlife.

Recreation Resources

Fluctuations in reservoir pool levels caused by Boundary Project operations,
other upstream hydroelectric and storage project operations, and natural seasonal river
flow fluctuations may affect the ability of the public to access the reservoir at times.

The incremental increase in the presence of human activity in the river corridor — due to
project operations and associated recreation and interpretive facilities, land development
in the river corridor, scenic byway and other roadway traffic, timber and mining
operations, and undeveloped dispersed recreational use of the reservoir and adjoining
areas — may affect the public’s use and enjoyment of recreation resources in the project
area.

3.2.1 Geographic Scope

Our geographic scope of analysis for cumulatively affected resources is defined
by the physical limits or boundaries of: (1) the proposed action's effect on the
resources, and (2) contributing effects from other hydropower and non-hydropower
activities within the Pend Oreille River basin. Because the proposed action would affect
the resources differently, the geographic scope for each resource may vary.

We have identified the portion of the Columbia River basin upstream of Grand
Coulee dam as our geographic scope of analysis for aquatic resources; however, we will
particularly focus our cumulative effects analysis for aquatic resources in the Pend
Oreille River basin. The Pend Oreille River basin will be our geographic scope of
analysis for terrestrial resources. For recreational resources, a northwest Washington
regional scope will be considered that includes the greater Spokane and Coeur d’Alene
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area, as well as the small communities, both Canadian and U.S., along the western
portion of the International Selkirk Loop Byway.

3.2.2 Temporal Scope

The temporal scope of our cumulative effects analysis in the EIS will include a
discussion of past, present, and future actions and their effects on each resource that
could be cumulatively affected. Based on the potential term of a new license for the
Boundary Project, the temporal scope will look 30-50 years into the future,
concentrating on the effect to the resources from reasonably foreseeable future actions.
Likewise, cumulative effects for the surrender of the Sullivan Creek license will focus
on the short-term when the Commission’s jurisdiction ends, but will look to the extent,
possible 30 years into the future, to include the term under the Forest Service SUA. The
historical discussions will, by necessity, be limited to the amount of available
information for each resource. The quality and quantity of information, however,
diminishes as we analyze resources further away in time from the present.

3.3 GEOLOGY AND SOILS
3.3.1 Affected Environment

3.3.1.1 Boundary Project

The Boundary Project is located in the Selkirk Mountains within the Okanogan
Highlands physiographic province. The geology of this area results from volcanism,
intrusion of granitic rock, and deformation and metamorphism of accreted marine
sediments (Williams et al. 1995, Alt and Hyndman 1984).

During approximately the last 20,000 to 10,000 years, continental glaciation
deeply eroded the bedrock and left areas of thick glacial and postglacial sediments
(Stoffel et al. 1991). Predominate geological formations in the project area are: (1)
Metaline Limestone; (2) Ledbetter Slate; (3) Talus; (4) quaternary lacustrine/alluvium;
and (5) quaternary glacial deposits. Fill, mining deposits, and rip rap are also located in
the project area. Metaline Limestone is approximately 1,500 feet thick, forms vertical
cliffs up to 500 feet high along sections of the canyon, and is resistant to erosion.
Ledbetter Slate overlies the Metaline Limestone, and has variable composition and
erosion qualities. Talus cones consisting of unconsolidated cobble, gravel, and sand
have formed in several locations along the base of cliffs in both the Metaline Limestone
and the Ledbetter Slate. Unconsolidated fine deposits are located throughout the
project, such as the quaternary lacustrine/alluvium downstream of Metaline Falls and
the quaternary glacial deposits upstream of Metaline Falls.

The Z Canyon Fault crosses the Pend Oreille River at the downstream toe of the
spillway and offsets the Metaline Limestone and the overlying Ledbetter Slate (Seattle,
2006). The area around Boundary dam contains exposed Metaline Limestone. Between
Boundary dam and Metaline Falls, the Pend Oreille River cuts through the Metaline
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Limestone and Ledbetter Slate, with pockets of glacial sediments between the rock
outcrops.

The upper reservoir reach of the Boundary reservoir extends from Metaline Falls
to Box Canyon dam. The geology of the upper reservoir reach is predominantly
unconsolidated glacial sediments and side stream and mainstem river alluvial deposits,
with a few outcrops of Ledbetter Slate (Seattle, 2007). Sullivan Creek is the largest
tributary that drains into the upper reservoir reach of the Boundary Reservoir, just
upstream of Metaline Falls. Other tributaries that drain into the Upper Reservoir Reach
include Linton Creek, Pocahontas Creek, Wolf Creek, Lunch Creek/Sweet Creek, Sand
Creek, and Lost Creek.

Soils in the project vicinity are relatively undeveloped due to geologically recent
volcanic and glacial activities (Seattle, 2006). Most of the sediments are silty sands and
gravels in terrace deposits on both sides of the valley formed by glaciofluvial processes
(associated with meltwater from retreating ice). Soils found in the broad valley bottoms
are glaciolacustrine deposits (derived from lakes associated with glacial movement).
Concentrations of sands and clays are scattered throughout the project vicinity (Seattle,
2006). Post-glacial sediments of any appreciable thickness primarily consist of
boulders, sand, and gravel, and occur in and near the Pend Oreille River, particularly
downstream of Boundary dam (NRCS, 1992).

Mining is present and contributes a small amount of erodible deposits in the
project area. The Pend Oreille mine is a lead and zinc mine with surface facilities on
the east side of the river approximately two miles north of Metaline Falls. Mine-related
surface sediments include fine-grained sediments that are easily erodible, coarse-grained
sediments that are somewhat erodible, and large, angular rock fragments that are
resistant to erosion.

Bank erosion occurs on project lands upstream and downstream of the project
and on non-project lands. Upstream of the project, erosion is related to erodible soils,
impoundment fluctuations, trampling by people or animals, and surface runoff from
non-project roads adjacent to the reservoir. Soils in the forebay reach have a high
erosion potential, while soils in the canyon reach and above Metaline Falls are less
prone to erosion.

3.3.1.2 Sullivan Creek Project

Sullivan Lake is a natural lake formed by glacial action. The dam is located on
an unconsolidated sand, gravel, and cobble moraine on the north end of the lake. The
east and west sides of Sullivan Lake are characterized by steep, rocky slopes. The
bedrock on the west side is Maitlen Phyllite, and on the east side the bedrock is
dominated by both Maitlen Phyllite and Gypsy Quartzite. Soil series found along the
sides of the reservoir are generally formed in residuum and colluvium, and include
Rufus, Belzar, Rasio, Hartill, Newbell, and Inkler.
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Sullivan Lake is fed by Harvey, Noisy, and Hall creeks, with Harvey Creek being
the only perennial stream of the three. Harvey Creek, which enters Sullivan Lake at its
southwest corner, has a history of landslides. The landslide material includes both
rounded cobbles and boulders (glacial), and angular material (meta-sedimentary).

These landslides have provided bedload material into Harvey Creek before it enters
Sullivan Lake. Along Harvey Creek, the deposited material is coarse cobbles mixed
with some sand. The deposited materials have formed a gravel bar along each side of
the creek consisting of fine-textured sand and silt more than 30 inches deep.

Sullivan Lake discharges into Outlet Creek, which then converges with Sullivan
Creek. It is anticipated that the outlet channel from Sullivan Lake dam consists of
glacial outwash and gravel deposits. Outlet Creek flows in a channel bounded by
glacial terraces, in a canyon formed by the moraine on one side and the mountain slope
on the other. The geology of the mountain slope is Maitlen Phyllite; the soil formed on
those slopes includes both Hartill-rock outcrop complex and Smackout loam, with
glacial outwash on the east and north side of the creek.

Mill Pond is an impoundment of Sullivan Creek about 3,500 feet below the
confluence of Outlet Creek and Sullivan Creek. Mill Pond has a large depositional area
at the inlet end, where Sullivan Creek drops its bedload. The materials in the
depositional area appear to originate from a series of landslides and road failures in the
1960s and 1970s. This 30-acre depositional area has been well vegetated with alder and
brush.

Mill Pond discharges into Sullivan Creek, which flows to the Pend Oreille River.
Soils in this section are Bonner silt loam and Kiehl loam, found on the low floodplain,
and Newbell silt loam, Aits loam, Three-mile silt loam and Waits loam, which are found
on the upland slopes. As the gradient increases, the canyon becomes incised, and the
stream straightens. In this segment, the channel is bedrock controlled. The lower
slopes are dominated by rock outcrops, while the upper slopes are composed of rock
outcrops and glacial till deposits.

3.3.2 Environmental Effects

3.3.2.1 Boundary Project

The greatest potential for erosion associated with the Boundary Project is from
the reservoir shorelines and roads in the project area. Project-related factors affecting
erosion include wave action, reservoir fluctuations, stream flow variations downstream
of Boundary dam, and recreation around the reservoir. Project and non-project erosion
has resulted in the loss of approximately 14 to 15 acres of land adjacent to the shoreline
since project operations began 40 years ago based on historical aerial photographs and
direct cross-sectional analysis.

To address project-related erosion, Seattle, in consultation with state and federal
agencies, tribes, and non-government organization, proposes to implement an Erosion
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Program (a component of the Terrestrial Resources Management Plan (TRMP)) to
control erosion at the three recreational sites, and to monitor shoreline erosion to
determine if additional measures may be warranted in the future. Seattle also proposes
to bring four Seattle-owned parcels®® into the project boundary to be managed as part of
a comprehensive mitigation and enhancement package,*® and to acquire additional
property, with a target area of approximately 158 acres of riparian and upland habitat
and about 13,022 lineal feet of land immediately adjacent to water features, which is
defined as “perennial flat-water bodies, streams, wetlands or seeps.”

Although the measures are directed at improving aquatic habitat, measures
proposed by Seattle in the Fish and Aquatics Management Plan would include stream
bank stabilization measures that could reduce erosion into and along the banks of
Sullivan Creek, Linton Creek, and Sweet Creek, tributaries to the project reservoir.

Forest Service condition 3 stipulates that Seattle implement the Settlement
Agreement license articles, including the Erosion Program, the acquisition of the
additional habitat lands, and the Fish and Aquatics Management Plan. Forest Service
condition 8 stipulates that Seattle is to construct, reconstruct, use, and maintain
identified roads across National Forest System lands that are necessary for the
operation, maintenance, and recreational use of the project. Interior and Washington
DFW recommend, pursuant to section 10(j) of the FPA, that Seattle implement its
proposed plans.

Staff Analysis

Approximately 11 miles of project roads were inventoried as part of the Erosion
Study. All roads and drainage structures are generally maintained to a standard
compatible with the current level of use and Forest Service management objectives,
where applicable. Minor surface erosion would likely continue on unvegetated areas
adjacent to project roads and facilities, but no substantial effects to high value resources
were observed.

The reservoir shoreline erosion inventory, conducted as part of the Erosion
Study, identified a total of 15.5 miles, or 32 percent, of the 48.8-mile long shoreline of
the Boundary reservoir, as showing evidence of past or ongoing erosion. Normal
project operations cause the reservoir to fluctuate between elevations 1,974 and 1,994,
depending on the time of year. These fluctuations and resulting wave action work to

%8 The parcels to be brought into the boundary include the BWP Addition (89
acres), the portion of the Tailrace East parcel not currently included in the boundary
(86.9 acres), the portion of the Everett Creek parcel not currently included in the
boundary (82.7 acres), and the portion of the Sullivan Creek parcel not currently
included in the boundary (17.7 acres).

39 As described in the Habitat Management, Enhancement and Protection
Program of the TRMP.
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erode reservoir shorelines and mouths of stream channels. Based on Seattle’s analysis,
the project is responsible for 5.7 miles of the eroding length of the reservoir shoreline
and a combination of project and non-project related factors is responsible for another
7.6 miles of the eroding length of the reservoir shoreline. Project operations have
contributed to a loss of 14 to 15 acres of shoreline over the term of the previous license.
Seattle determined that on Forest Service lands, eroding shorelines and landslides occur
along 13,305 feet of shoreline (16 percent of the total length of erosion sites
documented in the study), with over half of the eroding shorelines rated as having a high
potential for future erosion. The sites were evaluated by the stakeholders to determine
if the following resources were present at a high value: recreation use, wildlife habitat
and use, presence or absence of heritage resources, rare/threatened/endangered plants,
and condition of fish habitat. The Forest Service independently calculated that 24,193
total lineal feet (6.1 acres) of federal lands in the project boundary exhibit some degree
of shoreline erosion.*’

No changes in project operations are proposed that would alter existing erosion
rates. However, shoreline erosion is expected to continue in some areas until the
shoreline stabilizes, and in other areas may continue into the foreseeable future. How
quickly that would occur is unknown, but erosion rates should be slower than historical
rates.

Erosion Program

The Erosion Program defines two primary objectives for lands within the project
boundary or affected by project operations: (1) erosion control at three recreation sites
identified in the Erosion Study Final Report; and (2) long-term erosion monitoring for
lands adjacent to the Boundary reservoir to determine if additional high value sites
experience erosion in the future, and if so, what if any measures would be appropriate to
implement.

The following three sites were identified as having important recreation resource
values: (1) the Forebay Recreation Area; (2) the BLM Boundary Recreation Area; and
(3) the Dispersed Recreation Day Use/Overnight Campsite on BLM-Managed Land.
Seattle would implement site-specific erosion control measures at these sites, consistent
with the schedule and design of recreation improvements at the sites. Erosion control at
the identified recreation sites would be accomplished by a combination of biotechnical
stabilization techniques, drainage swale modifications, toe protection,** and

0 Total includes 17,132 total lineal feet (4.7 acres) of National Forest Service
lands and 7,061 linear feet (1.4 acres) of BLM lands. The Forest Service seeks to
mitigate for the continued effects of reservoir shoreline erosion for all of the shoreline
identified as having past or ongoing erosion, regardless of the value of the resources.

*! Toe protection refers to stabilizing the lower portion of the streambank where
the weight of the bank is supported.
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constructing public access to the sites. The sites would be monitored annually for three
years following implementation to ensure that actions are meeting the stated objectives.
The sites would continue to be monitored as part of the long-term monitoring plan, and
any engineered structures would be repaired as needed to maintain the intended erosion
control function.

While site-specific measures still need to be developed for each site, Seattle’s
proposed measures would hold the existing soil and shoreline in place, ensure that water
Is routed to the reservoir through a defined path to reduce erosion in non-protected
areas, prevent continued degradation of the stream bank where the erosion effects from
wave action and reservoir fluctuations are most likely to occur, and would minimize
disturbed areas, which are more susceptible to erosion. The measures proposed in the
Erosion Program would reduce erosion at the identified recreation sites.

Seattle’s monitoring program would monitor and quantify the shoreline erosion
rates every 10 years at 16 representative sites.** Every 10 years, the entire shoreline
would be inspected to determine if any changes have occurred since the previous study.
If erosion is shown by monitoring to be occurring at a high value resource area, Seattle
and the TRWG would determine the need for and feasibility of additional mitigation.

Seattle’s proposed periodic monitoring would enable it, in consultation with the
TRWG, to evaluate the rate of erosion and severity of the threat to the resources and
determine whether additional erosion measures would be feasible, or appropriate.

Habitat Management, Enhancement, and Protection Program

As part of the Habitat Management, Enhancement and Protection Program,
Seattle would bring the Tailrace East parcel, the Everett Creek parcel, and the Sullivan
Creek parcel into the project boundary and manage them as part of a comprehensive
mitigation and enhancement package, which would include in part, monitoring for
erosion as well as habitat protection. The Tailrace East parcel is located downstream of
Boundary dam on the east shore of the Pend Oreille River; the Everett Creek parcel is
located between Metaline Falls and the Boundary dam, adjacent to the west side of the
Pend Oreille River, along Everett Creek; and the Sullivan Creek parcel is located
immediately upstream of Metaline Falls on the east side of the Pend Oreille River.
These lands would add approximately 11,171 lineal feet of riparian-dependent or
associated habitat to the project. In addition to bringing these lands into the project
boundary, Seattle has agreed to acquire about 158 acres of upland and riparian habitat
and 13,022 lineal feet of varying habitats, to provide mitigation for continued shoreline
erosion impacts on federal lands.

Seattle’s proposed protection and management of project lands via the measures
included in the Habitat Management, Enhancement and Protection Program, including

%2 Sites are to be identified by the Terrestrial Resources Working Group
(TRWG).
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the acquisition and management of about 158 acres of project habitat lands, would
offset the estimated future loss of habitats from project-related effects, including
erosion.”® Because the lands that would be acquired have not yet been identified, the
exact measures that would be put in place and the benefits of those measures for erosion
control and mitigation are as yet unknown. The area may be miles from the project and
include lands that are unaffected by project operations.

Tributary Fish Community and Aquatic Habitat Measures

As part of the Tributary Fish Community and Aquatic Habitat Measures
(contained in the Fish and Aquatics Management Plan), Seattle proposes to implement
riparian improvement along the banks of Sullivan Creek, Linton Creek, and Sweet
Creek, with the objective of improving riparian functions. While the primary goal of
the plan is improve habitat in these streams, the measures would also provide erosion
control. Current riparian conditions in the tributaries are variable, with some portions in
need of habitat improvements because they are devoid of riparian trees or brush.

Stream banks with little to no vegetation do not provide the erosion control that mature
riparian zones provide. Increasing the density of riparian vegetation around the stream
banks of Sullivan Creek, Linton Creek, and Sweet Creek would likely result in reduced
erosion losses in these streams. Seattle’s proposed measure would improve over 3,000
linear feet of stream banks along Sullivan Creek, 655 linear feet along Linton Creek,
and 3.3 acres of riparian land around Sweet Creek. These measures may reduce erosion
in the tributaries leading to the project reservoir and provide additional habitat lost due
to erosion associated with project operations.

3.3.2.2  Sullivan Creek Project

The greatest potential for erosion associated with the proposed surrender is from
the short-term disturbance of sediments during construction of the cold water release
structure at Sullivan Creek dam, the short-term erosion potential during deconstruction
activities associated with the removal of Mill Pond dam, and the longer-term
mobilization and redistribution of the sediment accumulated upstream of Mill Pond dam
after the dam is removed.

Under current operations, the Sullivan Creek project controls the Sullivan Lake
elevation between 2,565 feet and 2,588 feet. In general, fines and topsoil that may have
existed in the reservoir fluctuation zone have been eroded away, resulting in a lakeshore
that is rocky and largely immune to the effects of further water erosion.

 Seattle’s proposal to acquire about 158 acres of habitat and 13,022 lineal feet
of varying habitats is intended to be a comprehensive package to offset all project-
related effects, including erosion.
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Cold Water Release Facility at Sullivan Creek Dam

To address aquatic habitat concerns, the District, in consultation with state and
federal agencies, tribes, and non-governmental organizations, proposes to add a cold-
water release facility to Sullivan Creek dam. The installation of this facility may result
in a short-term disturbance of sediments around the Sullivan Lake dam. The final
design plans and drawings will be developed after the issuance of any order approving
the surrender of the license. The draft design plans* propose to elevate the intake off of
the reservoir bottom to prevent transport of any sediment from the lake bottom
downstream through the intake and the pipeline; and provide specific turbidity control
measures based on the final construction scenario chosen.

The applicant has proposed construction scenarios that would vary in the season
of construction, the final installation position of the downstream release pipe and the
sediment control measures for the installation of the cold water release facility. These
measures may include cofferdams and/or turbidity curtains. The exact measures
proposed for reducing turbidity downstream of the construction site are not yet known.

Turbidity upstream of the dam during installation activities may be controlled by
a turbidity curtain or a cofferdam. If the turbidity curtain is chosen, it would be
installed around the entire installation site. Water outflow would be pumped around the
dam to provide instream flows, and a small cofferdam would be constructed around the
dam for the concrete work. The turbidity curtain would be left in place until sediments
disturbed by the construction activities have settled out. Washington DFW provided
comments to the applicant® stating that they are concerned with the effectiveness of the
turbidity curtains, the ability of the applicant to remove all of the fish from between the
turbidity curtain and the dam, and that there would be an accidental release of turbid
water. Alternately, the District may use cofferdams to dewater the construction site.
The cofferdam would be installed upstream of the outlet channel, then the area between
the cofferdam and the dam would be dewatered, and all excavation and installation
work on the pipe would be done in the dry. The water from behind the cofferdam may
be pumped into settling basins to allows sediments to settle out before the water is
released downstream of the construction area, or waivers may be sought to allow the
water to pass without treatment.

Turbidity downstream of the dam will be influenced by the disturbance of
sediments from the installation of the outlet pipe. Specific measures for controlling
erosion in the construction area immediately downstream of the dam were not provided

* Sullivan Lake Cold Water Intake 95% Draft Design Documentation Report,
filed with the Commission January 27, 2011.

> Memorandum documenting phone conference between the applicant and the
WDFW on December 10, 2010, provided as part of the Sullivan Lake Cold Water Intake
95% Draft Design Documentation Report, filed with the Commission January 27, 2011.
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in the 95% Draft Design Documentation Report. A final design plan would provide a
more thorough evaluation of the alternative selected and the measures that would be put
in place to control erosion and sedimentation during the construction of the cold water
release structure.

Mill Pond Dam Removal

The District proposes to remove Mill Pond dam and restore the formerly
inundated area, which will disturb sediments during deconstruction activities, mobilize
sediments deposited behind the dam, and expose shoreline that could experience
erosion. The District proposes the following measures for sediment and erosion control
at Mill Pond: (1) draw down the reservoir behind a cofferdam at a rate that the
suspension of sediments in the reservoir will be held to acceptable levels; (2) sequence
the lowering of the reservoir with upstream streambed construction to minimize
mobilization of sediment into the lowering reservoir; (3) prepare and implement a Storm
Water Pollution Prevention Plan with measures to control erosion in the affected area,
monitor the affected area for erosion, and implement corrective measures when needed;
(4) when possible, work in the dry when excavating the proposed streambed and
floodplain, including using bypass channels to route flow around work areas; (5) restore
the Mill Pond reservoir inundated area, which shall include revegetation of the
inundated area to plant communities consistent with the site and surrounding vegetation;
(6) stabilize approximately 360,000 to 380,000 cubic yards of sediment left in place
within the affected area; (7) deposit approximately 40,000 cubic yards of 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; (8) armor the
bottom of the Sullivan Creek stream channel and any side channels to minimize erosion
of the stream bottom; (9) 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; and (10) restore the affected area, including any wetland areas
receiving temporary direct impacts from equipment trampling.

The District would deposit excavated sediment materials in fills of minimum
depth on terraces with low gradient slopes, away from the proposed floodplain. Fill
areas would be compacted to the maximum density for geotechnical stability, yet still
suitable for supporting plant growth. Erosion protection would be provided by seeding,
mulch, fabric application, sediment traps, or other measures as appropriate. A second
phase of revegetation would be implemented the following spring after restoration
efforts are implemented.
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Staff Analysis
Cold Water Release Facility

While site-specific measures for erosion control need to be developed for the
project installation, the District’s proposed measures would control the migration of
sediments downstream that would be disturbed by the installation of the facility.

Turbidity curtains provide a physical buffer to contain the sediments within a
confined area. While the efficacy of the potential curtain that would be installed is
unknown, the curtain would be expected to contain the bulk of the sediments in the
installation area and prevent sediments mobilized from migrating downstream. Keeping
the curtain installed until the disturbed sediments have settled on the reservoir bottom
would further prevent the migration of sediments downstream, protecting downstream
resources.

The use of a cofferdam would block flowing water from the installation site,
which would prevent disturbed sediments from being washed downstream. Pumping
the water between the cofferdam and the dam into settling basins to allow suspended
particles to fall out of suspension before the water is pumped downstream would protect
downstream resources.

Erosion control measures downstream would need to be put in place to protect
downstream resources. It is anticipated that the outlet channel consists of glacial
outwash and gravel deposits. Based on historic records the depth of these deposits
appears to be very deep. It is anticipated that the depth of the deposits are well below
the bottom of the anticipated excavations. Final specifications should indicate measures
that would be used to prevent erosion around the outlet channel.

The District’s proposed measures are consistent with standard practices and
should prevent any long-term erosion problems.

Mill Pond Dam Removal

Mill Pond dam has altered the natural sediment transport processes in Sullivan
Creek by trapping all bedload material behind the dam. The amount of fine-grained
sediment behind the dam at Mill Pond has an estimated volume of 465,800 cubic yards,
an average depth of 4.8 feet, and a maximum depth of 12.4 feet (District, 2010). The
core logs show that in most cores the upper 3.8 to 6.5 feet consist of silt, underlain by
poorly graded sand, well graded sand, or gravels.

The fine-grained sediment materials present behind the dam and on the bottom of
the reservoir are highly erodible. As such, the sediment would be easily mobilized into
Sullivan Creek if effective control measures are not put into place. The District
proposes the following measures to minimize the release of suspended sediments and
prevent stream bank erosion from particle scouring: (1) draw down the reservoir at a
rate that minimizes the suspension of sediments; and (2) sequence the lowering of the
reservoir with upstream streambed construction to minimize mobilization of sediment
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into the lowering reservoir. By preventing a rapid drawdown in the reservoir, the
District can also minimize diversions from the proposed stream alignment and prevent
suspension of alluvial deposits upstream of Mill Pond. The McMillan report referenced
in the Mill Pond Decommissioning Plan indicates that sediment would be removed from
the restored stream channel using a combination of mechanical removal and natural
removal, and that the final Mill Pond dam removal and channel restoration design
would determine how much of the 20,000 to 40,000 cubic yards of sediment present in
the restored Sullivan Creek channel would be excavated. Those sediments that are
excavated would be screened, the gravels removed and redistributed within the channel
confines, and the fine sediments graded into the restored upland areas. However, the
sediments not excavated from the stream channel are expected to be mobilized by
stream flow, with ultimate deposition in Boundary reservoir. The final design phase for
the Mill Pond dam removal is expected to provide further information on sequence of
steps and measures that would be applied to control erosion.

The restoration of the inundated area around Mill Pond dam would provide a
defined stream channel for Sullivan Creek and stabilized stream banks that would be
resistant to erosion once full stream flow is restored. The District proposes measures
that would help protect project resources by minimizing sediment losses to stormwater
runoff or creek flow, create a defined stream channel that would provide aquatic habitat,
and create riparian habitat along stabilized stream banks. Revegetation and sediment
stabilization would protect downstream resources while providing habitat.

Compacting the excavated materials on terraces above the floodplain and
installing a vegetative cover would limit erosion of these sediments. The erosion
protection measures that would be installed along the new habitat created by the
restoration activities would limit erosion of the restored inundated area and constructed
habitat until permanent vegetation cover is in place. The second phase of revegetation
would ensure site stabilization and long-term successful restoration.

The District’s proposal to monitor the site during dam removal, during
restoration activities, and after the restoration of the free flow of Sullivan Creek through
the formerly inundated area would allow the District to evaluate if additional measures
are required to protect project resources.

34 WATER QUANTITY AND QUALITY
3.4.1 Affected Environment

3.4.1.1 Boundary Project
Water Quantity

The portion of the Pend Oreille River basin upstream of Boundary dam has a
drainage area of more than 25,200 square miles. The average flow during the period of
1987 to 2005 above the dam was 24,100 cfs (Seattle 2008). Snowmelt upstream of the
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project creates the majority of annual runoff, with peak flows typically occurring from
April through June. The highest average flows are in June and average 49,700 cfs,
while the lowest flows occur in August and average 13,000 cfs.

Because of the large volume of water flowing through the system and the limited
amount of storage capacity in Boundary Reservoir, the hydraulic retention time
(residence time of water) of Boundary Reservoir is very short. Maximum retention time
is less than four days, but more typically retention time is less than two days (Seattle
2009).

Table 3-1 shows the average maximum, mean, and minimum flows that entered
the Boundary reservoir and that were released from the project’s powerhouse from 1987
to 2005. Inflow to the reservoir roughly equaled outflow from the project for all months
and flows for this time period.

Table 3-1. Inflow into Boundary reservoir and releases from the project from 1987 to
2005 in cfs (Source: staff).

Flow into reservoir Flow released from project Difference

Max Mean Min Max Mean Min Max Mean Min

Jan 27,800 | 16,900 | 10,100 | 28,300 | 16,900 | 10,200 | 500 0 100

Feb | 41,600 | 17,200 | 7,600 | 42,300 | 17,100 | 7,900 700 -100 300

Mar | 43,400 | 20,600 | 8000 | 44,400 | 20,600 | 8,600 | 1,000 0 600

Apr | 54,600 | 29,000 | 11,400 | 55,700 | 29,000 | 12,000 | 1,100 0 600

May | 99,000 | 43,000 | 22,500 | 99,200 | 42,400 | 22,000 | 200 -600 -500

Jun | 118,800 | 49,700 | 15,900 | 116,200 | 49,200 | 16,100 | -2,600 | -500 200

Jul 39,300 | 24,900 | 11,400 | 39,100 | 24,800 | 10,700 | -200 -100 -700

Aug | 20,800 | 13,000 | 6,400 | 20,000 | 12,600 | 6,100 | -800 -400 -300

Sep | 21,500 | 14,600 | 8,300 | 21,200 | 14,300 | 8,200 | -300 -300 -100

Oct | 26,300 | 21,500 | 16,300 | 26,000 | 21,300 | 16,000 | -300 -200 -300

Nov | 28,000 | 20,700 | 15,000 | 28,600 | 20,800 | 14,800 | 600 100 -200

Dec | 37,500 | 18,100 | 12,000 | 37,900 | 18,100 | 12,100 | 400 0 100

The primary non-consumptive use of water in the project area is for hydroelectric
power. Seattle holds several active water rights on file with Ecology’s Water Resources
Section. Seattle’s water rights authorize use of Pend Oreille River water for the purpose
of hydropower generation for up to 53,700 cfs at anytime and for 94,500 acre-feet
annually. Seattle has applied for a water right for an additional 4,400 cfs for
hydropower generation. Seattle also holds consumptive water rights on a small amount
of water. These include a right of 5.34 cfs for seasonal irrigation and fire protection and
2.17 cfs for domestic supply and power plant cooling.

Water Quality

Water quality in the project area is largely influenced by the project’s location
within the highly regulated Pend Oreille-Clark Fork system. The Pend Oreille River is
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considered to have good water quality overall (Seattle 2009); however, Ecology has
identified exceedances of temperature, TDG, and pH in the mainstem Pend Oreille
River and polychlorinated biphenyls (PCBs) in fish tissue samples. Toxics and
macrophyte growth have also been identified by Ecology as parameters of interest in the
Pend Oreille-Clark Fork system. In addition, based on its investigation of potential
contaminant sources from 21 mines and mills along the lower reach of the Pend Oreille
River, EPA (2002) identified potential toxics contamination from historical mining
activities as an issue in the Project vicinity.

Applicable state water quality standards for the Pend Oreille River and its
tributaries are summarized in table 3-2. Water bodies in the project area that deviate
from these water quality standards are identified in table 3-3.

Table 3-2. Applicable Washington surface water quality standards for designated uses
in the Pend Oreille River and tributaries between the Idaho and Canada borders (Source:
Seattle, 2009).

Parameter | Water Quality Standard

Fecal Pend Oreille River: Not to exceed a mean value of 100 colonies/100 ml
Coliform with not more than 10 percent of all samples (or any single sample
when less than ten sample points exist) obtained for calculating the
geometric mean value exceeding 200 colonies/100 ml

Sullivan Creek (above Harvey Creek and its tributaries) and Slate
Creek and its tributaries: Not to exceed a mean value of 50
colonies/100 ml with not more than 10 percent of all samples (or any
single sample when less than ten sample points exist) obtained for
calculating the geometric mean value exceeding 100 colonies/100 ml

Dissolved Pend Oreille River: Levels shall exceed 8.0 mg/I

Oxygen Sullivan Creek (above Harvey Creek and its tributaries) and Slate
Creek and its tributaries: Levels shall exceed 9.5 mg/I

Temperature | Pend Oreille River: Not to exceed 1-day maximum temperature
(DMax) of 20.0°C due to human activities. When natural conditions
exceed 1-DMax of 20.0°C, no temperature increase will be allowed
which will raise the receiving water temperature by greater than 0.3°C;
nor shall such temperature increases, at any time, exceed t=34/(T+9)

Sullivan Creek (above Harvey Creek & its tributaries) and Slate Creek
and its tributaries (Char spawning/rearing): 12°C Highest 7-day
average daily maximum

Sullivan Creek below Sullivan dam (summer salmon habitat): 16° C
Highest 7-day average daily maximum

Total Not to exceed 110 percent of saturation at any point of sample
Dissolved collection; this criterion shall not apply when flow exceeds the seven-
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Gas day, ten-year frequency flood (108,342 cfs).

pH Within 6.5-8.5 with human caused variation within the above range of

less than 0.5 units

Turbidity

Should not exceed either a 5 NTU increase over background when the
background is 50 NTU or less; or a 10 percent increase in turbidity
when the background is more than 50 NTU

Table 3-3. Water bodies in the project area (and Box Canyon dam forebay) identified as
not meeting applicable Washington water quality standards (Source: Seattle, 2009).

Water Body
Name

Listing
ID

Location Description
(Township; Range;
Section)

2008 Washington State
Impaired Waters
Classification®

Water Quality Parameter: Temperature

Pend Oreille River | 43539 Boundary Dam tailrace 5
(40N;43E;03)

Pend Oreille River | 42515 Boundary Dam forebay 5
(40N;43E;10)

Pend Oreille River | 11452 Above Boundary Dam 5

near Metaline Falls

(39N;43E;21)

Pend Oreille River | 42512 Box Canyon dam tailrace 5
(38N;43E;19)

Pend Oreille River | 42513 Box Canyon dam forebay 5
(38N;43E;19)

Water Quality Parameter: Total Dissolved Gas

Pend Oreille River | 42516 Boundary Dam tailrace 4A
(40N;43E;03)

Pend Oreille River | 6287 Box Canyon Dam tailrace 4A
(38N; 43E; 19)

Water Quality Parameter: pH

Pend Oreille River | 11451 Above Boundary Dam 5

near Metaline Falls (39N;
43E; 21)
Water Quality Parameter: PCBs (fish tissue)
Pend Oreille River | 52935 Above Boundary Dam 5

64




near Metaline Falls (39N;
43E; 21)

The state of Washington uses five water quality assessment categories. Category 1:
Meets tested standards for clean water; Category 2: Waters of concern — for waters
where there is some evidence of a water quality problem, but not enough for a TMDL to
be required; Category 3: No data; Category 4. Polluted waters that have water quality
improvement plans in place (Category 4a is for water bodies that have an approved
TMDL); Category 5: Polluted waters that require a TMDL (commonly referred to as the
“303(d) list”). There are numerous sites in the Project area reported in Category 1; only
those waters currently (2008) listed for Category 4A or 5 are included in this table

Temperature

Temperatures in the Pend Oreille River upstream of the project area (i.e., water
entering the project from Box Canyon Reservoir) at times exceed the applicable
numeric water quality standard of 20 °C daily maximum temperature. Temperatures
throughout the Pend Oreille River can reach 25 °C in the summer months. Field
measurements show that water temperatures are consistent along the length of Boundary
Reservoir. Little vertical variation in temperatures exists, with temperatures at the
deepest point in the reservoir being similar to those measured at the surface.

Several water quality studies measured water temperature in the Pend Oreille
River prior to the construction of Boundary Dam in 1962. The USGS collected 58
water temperature spot measurements at an international gaging station located in Z
Canyon (approximately RM 17.5) from 1952 to 1961 (Seattle, 2006). These records
showed water temperatures that ranged between 0°C and 22.8°C. Temperatures
exceeding 20°C were recorded in four out of eight years. Temperatures measured
during the same period at another USGS gaging station at Box Canyon dam
documented water temperatures that ranged from 0.5°C to 23.9°C, with spot
measurements exceeding 20°C in five out of eight years. Additional pre-project data are
also available for the Pend Oreille River near lone (USGS gage #12396500) from
USGS’s National Water Information System (NWIS) webpage. This dataset has
monthly temperature measurements between November 1959 and September 1962.
Water temperatures ranged from 0.5°C to 21°C. Three out of 12 spot measurements
taken between June and September exceeded the current standard of 20°C. Seattle
collected bi-weekly water temperature measurements in 1962. Of the 15 spot
measurements collected between June and September, four exceeded 20°C and showed
a maximum value of 22.7°C. Lastly, spot measurements collected in 1963 show
temperatures reaching 23.9°C in August at RM 25.5, located between Metaline and
Metaline Falls. These four sets of data show that temperatures often exceeded the
current water quality standard prior to construction of the project. Both Albeni Falls
dam and Box Canyon dam were operational by 1952. No water temperature data
collected prior to construction of these two projects was identified.
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Water temperature data are also available for Boundary Reservoir since project
construction (Seattle, 2006). During a bull trout field investigation study, water
temperatures were measured at two locations in Boundary Reservoir from August 20
through October 27, 1996. Temperature was monitored immediately upstream of
Boundary dam and in Boundary reservoir at the mouth of Slate Creek. Three
thermographs were installed at each location to record temperatures at different depths.
Water temperature showed a decreasing trend over the monitoring period with
temperatures recorded as high as 21.5°C at the beginning of the sampling period to as
low as 8.8°C at the end. These data combined with the data from the Slate Creek site
show that, in general, Boundary Reservoir is isothermal both with depth and
longitudinally. Variation in water temperature with depth was infrequent and minimal,
generally less than 0.5°C. No differences were observed between water temperatures
measured at the two stations. Data collected in 1997 for the same study had similar
results with no evidence of thermal stratification and little difference in longitudinal
temperature variations. The 1996 data showed diel fluctuations of less than 0.2°C.

USGS also reported daily water temperature data collected between 1999 and
2003 for Boundary Reservoir near Metaline Falls (#12398550) and Pend Oreille River
at the International Boundary (#12398600) (Seattle, 2006). Similar to other water
temperature data collected in the project vicinity, temperatures ranged between 0°C and
25°C at the two sites depending on the season. Temperature was consistent between the
two stations. Some diel fluctuation was observed when comparing the minimum and
maximum daily values. This fluctuation was on average 0.38°C, but was as great as
1.9°C. Water temperatures consistently exceeded the 20°C standard for two months in
the summer.

Dissolved Oxygen

Dissolved oxygen in the Pend Oreille River has been found to range between 7
mg/L and 14.3 mg/L (Seattle, 2006). DO data were collected in Boundary Reservoir in
1998 and 2004, and these two studies indicated little variation in DO concentrations
with depth and little variation between downstream and upstream monitoring stations.

Seattle also collected DO measurements from the reservoir in 2007 and 2008
(Seattle, 2009). Most DO measurements were at or above the 8.0 mg/L water quality
standard. On occasion in July and August, DO measurements at a few sites were
between 7.0 - 8.0 mg/L (most of them between 7.6 - 7.9 mg/L), mostly occurring in the
lower depths of the reservoir. Monthly DO levels measured at Ecology’s Metaline Falls
long-term monitoring station were typically at or above 8.0 mg/L, with two recorded
measurements below the water quality standard since 1996 (7.9 and 7.8 mg/L).

Total Dissolved Gases

Total dissolved gas is a water quality constituent of concern because past
monitoring has shown that TDG measurements downstream of Boundary dam exceeded
the state standard (110 percent saturation). This standard is designed for the protection
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of fish and other aquatic organisms. TDG in excess of 110 percent saturation has been
shown to cause gas bubble trauma in fish. Symptoms of this trauma vary from
blistering beneath the skin when fish are exposed to low TDG exceedances to mortality
when fish are exposed to extreme exceedances. Increased levels of TDG may be caused
naturally through high biological primary productivity, changes in barometric pressure
or water temperatures, and waterfalls and cascades. However, monitoring data along
the Pend Oreille River show that elevated TDG levels are associated with spill at
hydroelectric projects. TDG supersaturation typically occurs where spill flow plunges
into deep water at the base of a dam. When flow passes over the spillway, air entrained
in the falling water plunges to depth, and there, under elevated hydrostatic pressure, the
air (in the form of bubbles) is forced into solution at pressures up to several
atmospheres. This can result in supersaturation of water with dissolved nitrogen,
oxygen, and other constituents of air. Supersaturation can also be caused by the
introduction of air at the turbines as water passes through the powerhouse.

Exceedances of state (Idaho and Washington) TDG standards have been
measured at a number of hydropower facilities in the Pend Oreille River basin upstream
of the Boundary Project (Seattle, 2009). TDG levels in the Clark Fork/Pend Oreille
system at times exceed the applicable water quality standard of 110 percent saturation.
TDG data have been gathered at the project since 1998; TDG levels are measured at
U.S. Geological Survey (USGS) stations in the forebay (USGS Gage No. 1238550) and
in the tailrace (USGS Gage No. 12398600). Exceedances of Ecology’s TDG standard
typically occur during high spring flows, when flows exceed the power plant capacity of
approximately 56,000 cfs and significant spill occurs. Average incoming TDG levels in
the Boundary dam forebay range from 103 to 128 percent. Average tailrace TDG levels
range from 106 to 131 percent, with the average TDG contributed by the Project
ranging from O to 4 percent between the forebay and the tailrace.

Daily TDG values, estimated assuming a barometric pressure of 760 mm Hg, are
presented in figure 3-1. This figure shows exceedances of the 110 percent standard in
five of the six years. Over that period, TDG exceedances occurred during 5.3 percent of
the total number of days monitored (primarily from April through the beginning of

July).
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Figure 3-1. Measured TDG just downstream of Boundary dam from 1999-2005 (Gage
# 12398550) (Source: Seattle, 2006).

Data collected between 1999 and 2008 indicate that when the project is spilling
water, the project reduces river TDG an average of nine days per year (Seattle 2009).
Data also indicate that the project adds TDG to the river an average of 7.4 days per year.
On average, river flows are greater than the 7-day, 10-year (7Q10) river flow two days
per year, during which time Ecology's TDG standard of 110 percent is not applicable.
Table 3-4 summarizes the effects of project spill on Pend Oreille River TDG levels
below the project.

Table 3-4. Boundary Project spill influence on TDG (Source: Seattle, 2009).

Spill (CFYS) Days Per Year % TDG Removed or Added
0-5,000 3.7 7 to 5% reduced
5,000-10,000 3.0 5 to 2% reduced
10,000-15,000 2.2 2% reduced to pass through
15,000-53,300 7.4 pass through to 24% added
53,000+ 1.9 110% TDG standard not
applicable > 7Q10 flow

EPA approved the TDG TMDL for the Pend Oreille River in Washington in
March 2008. The TMDL outlines TDG reduction goals for each hydroelectric project
on the Pend Oreille River in Washington, recognizing that incoming TDG levels often
exceed the 110 percent standard. There is a TMDL goal for each project to manage its
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spill (and reduce its contribution to TDG levels) to create TDG conditions in the
downstream effectiveness monitoring location that are no worse than forebay
conditions, only if conditions upstream of the dam exceed allocations and prevent
meeting allocations downstream. The TMDL set the TDG allocation for the Boundary
tailrace for 69 mm of mercury above saturation.

pH

An investigation of the water quality in the lower Pend Oreille River in 1962—
1963 (pre-Project), found the pH to range between 7.6 and 8.2 (Seattle, 2006). The pH
in the Pend Oreille River is, on average, slightly basic with peak median values
occurring in July and August. Ecology has been collecting pH measurements at the
Newport and Metaline stations since 1949 (WDOE, 2005a). Of the 395 readings taken
at Newport during that period, 12 (3 percent) exceeded the state water quality standard
of 8.5 pH units. Of the 149 readings collected at the Metaline station, 9 (6 percent)
exceeded the state water quality standard of 8.5 pH units.

During 2007 and 2008 sampling, pH in the project area ranged from 7.6 to 9.1
across all monitoring stations (Seattle, 2009). No consistent longitudinal pattern was
observed for pH in the reservoir, although from June through October 2007, the pH of
water entering the reservoir from Box Canyon dam was higher than the pH measured in
the Boundary dam forebay. pH exceeded Ecology's water quality criterion of 8.5 at
several sampling stations from June through October 2007. However, as noted above,
during these times the pH of water entering the project area from Box Canyon Reservoir
also exceeded the 8.5 standard and was higher than the pH of the water being released
from Boundary Reservoir. Monthly pH data from Ecology’s monitoring stations at
Metaline Falls and Newport, Washington (the latter upstream of the project Area and
Box Canyon dam) reflect a similar pH range to that observed in the project area during
2007 and 2008 (i.e., 7.0 —9.0), with one to three exceedances of the water quality
standard recorded annually since 2001 at the Metaline Falls station.

Aguatic invasive macrophytes (primarily Eurasian watermilfoil and curly
pondweed) have been identified by Ecology as an impairment in Box Canyon Reservoir
upstream of the project area, and dense populations of macrophytes have been found to
influence pH in Box Canyon Reservoir (Seattle, 2009). In Box Canyon Reservoir, 31
percent of all measurements collected between July and November 1998, exceeded
Washington water quality standards for pH. The pH of water can be raised as a result of
macrophyte photosynthesis. Because reservoirs may promote macrophyte growth,
Ecology identified the effects of macrophyte growth on pH in Boundary Reservoir as an
area of interest. Studies in the Pend Oreille River have found that pH measurements are
on average 0.4 units higher in macrophyte beds than in the main channel of the Pend
Oreille River.
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Aquatic Macrophytes

Dense beds of vegetation in the project area can negatively affect recreation by
restricting boat traffic, and interfering with angling opportunities. Invasive aquatic
macrophytes have also been known to affect power generation by clogging intake
structures.

Invasive populations of Eurasian watermilfoil and curly pondweed were
surveyed by Seattle in 2007 (Seattle, 2009). The entire project area both upstream and
downstream of Boundary dam was surveyed. Surveyors found seventy-two macrophyte
beds between Boundary dam and the Box Canyon tailrace covering 223.2 acres. Ninety
percent of observed beds occurred between Metaline Falls and the Box Canyon dam,
mostly near the town of Metaline. There were no beds observed below the Boundary
dam.

Invasive Invertebrates

During pre-licensing consultation, the state of Washington identified three
invasive species of concern for the project area: zebra mussel, quagga mussel, and New
Zealand mudsnail. Currently, none of these species are found in the project area.

The nearest known occurrences of zebra and quagga mussels are in Utah.
However, these species have spread to many parts of the country from their introduction
into the Great Lakes in the 1980s. The most common method of dispersal into new
basins is transport on recreational boats or trailers. Once dispersed, both species have
very high fecundity and can spread through a system very rapidly. Both zebra and
guagga mussels can clog water intake structures such as pipes and screens, thereby
interfering with hydropower generation (Seattle, 2010).

New Zealand mudsnails are widely distributed in the western United States.
First found in the Snake River in Idaho in 1987, they have spread rapidly into many
stream basins. The nearest documented occurrences to the proposed project are in the
Columbia River and Kalispell Creek, Washington (Seattle, 2010) less than 50 miles
from the project. New Zealand mudsnails are a very successful invasive species due to
their asexual reproduction, ability to tolerate very harsh conditions, and lack of any
natural predators or parasites in the United States. They are commonly introduced to
new systems by boats and trailers that have not been thoroughly cleaned. Resource
agencies are concerned about their proliferation because their presence could adversely
affect macroinvertebrate populations utilized by native trout as food.

Toxics

Due to historic mining practices in the local area, as well as throughout the Pend
Oreille-Clark Fork system, toxics were identified by Ecology as a potential water
quality issue in the project area. The only recently active mine in the project vicinity is
the Pend Oreille Mine, a lead and zinc mine with surface facilities located on the east
side of the river approximately 2 miles north of Metaline Falls. This mine began
operation in 1952, operated intermittently until it was shut down in 1977, and was then
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reopened from January 2004 to January 2009. Treated water discharged from the Pend
Oreille Mine into the Pend Oreille River at RM 25 is monitored by Ecology under the
mine’s National Pollutant Discharge Elimination System (NPDES) discharge permit.

Seattle conducted a Toxics Inventory and Screen Review for the Boundary
Project vicinity (Seattle, 2006). The qualitative assessment identified 20 toxic
substances with potential to be present in the project vicinity. Of those 20 toxics, 16
were determined to be of low concern and four—cadmium, lead, mercury, and PCBs—
were determined to be of medium concern. The inventory and screen review identified
no toxics of high concern in the project vicinity.

Based on a screening of existing information, Seattle, in consultation with
resource agencies, broadened their scope to include six toxics of concern for the project
area: arsenic, cadmium, lead, mercury, PCBs, and zinc. Historical and current
information about these contaminants in the project area is found in table 3-5.

Table 3-5. Toxics screen and inventory qualitative assessment summary (Source:
Seattle, 2006 & 2009).

Potential
Mechanism for
Exceedance Boundary
of Aquatic | Operation to Affect
Exceedance of or Human | Fate and Transport | Current Source
Toxic Water Quality Health of the Toxic in Boundary
Substance Standard? Guidelines? Substance? Watershed? Concern
Historical | Current
(before (after
2000) 2000)
Grandview
Accumulation/ Mine, Pend
Arsenic No No No erosion Oreille Mine Low
Josephine Mine,
Oreille Mine,
Accumulation/ Grandview
erosion and leaching/ Mine, Pend
Cadmium Yes No No precipitation Oreille Mine Medium
Pend Oreille
Mine, Josephine
Accumulation/ Mine,
Lead Yes Yes No erosion Grandview Mine Medium
Grandview
Accumulation/ Mine, Pend
Mercury No No bioaccumulation Oreille Mine Medium
Accumulation/
PCBs Yes erosion No Medium
Pend Oreille
Mine, Josephine
Accumulation Mine,
Zinc Yes Yes No lerosion Grandview Mine Low
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3.4.1.2 Sullivan Creek Project
Water Quantity
Sullivan Creek and Outlet Creek

The hydrology of the Sullivan Creek Project is affected by two main tributaries,
Sullivan Creek and Harvey Creek (District, 2010). Sullivan Creek and Harvey Creek
originate at the peaks of Salmo and Monumental Mountains at elevation 6,400 ft and
5,711 ft, respectively. Sullivan Creek drains the area east and northeast of Sullivan
Lake and has a total drainage basin area of approximately 70.0 square miles. Harvey
Creek drains the area to the south and southeast of Sullivan Lake and has a total
drainage area of about 52 square miles.

Sullivan Lake was a natural lake prior to the construction of the Sullivan Lake
dam. The lake is fed by Harvey, Noisy and Hall creeks. The Sullivan Lake dam raised
the natural lake elevation by 26 feet above historical levels. Outlet Creek flows from
Sullivan Lake and joins Sullivan Creek approximately 0.5 miles downstream of the
dam. The confluence of the North Fork Sullivan Creek into Sullivan Creek is
approximately 2,500 ft. downstream of the Mill Pond dam and adds flow to Sullivan
Creek. The drainage basin of the North Fork Sullivan Creek is approximately 9.5 sq.
mi. The District currently holds three water rights on Sullivan Creek. Two 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).

USGS Gage #12397100, Outlet Creek Near Metaline Falls, located about 0.4
miles downstream of Sullivan Lake dam on Outlet Creek, collects stream flow data,
with a period of record from 1959 to present. A USGS gage (#12396900) located on
Sullivan Creek above the confluence with Outlet Creek has been discontinued but had a
period of record from 1959 to 1972, and 1991 to 1995. Another USGS gage
(#12398000) is located one-half mile upstream of the mouth of Sullivan Creek, with a
period of record 1953-1968, and 1994 to present. Average annual flows in Sullivan and
Outlet Creek are shown in figure 3-2.

Sullivan Creek flow averaged 122 cfs for the 19 years of record with a high flow
of 191 cfs and a low of 53 cfs. Outlet Creek flow averaged 77 cfs for the 19 years on
record with a high flow of 120 cfs and a low of 38 cfs.
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Figure 3-2. Sullivan and Outlet Creek average annual flow (Source: District, 2010).

Outlet Creek flow data are measured downstream of the dam, so they are
“regulated flows,” meaning they do not represent the daily inflow to the reservoir, but
rather the regulated flow releases from Sullivan Lake. On an annual basis, because the
reservoir portion of Sullivan Lake is brought down to elevation 2,565 feet each year and
then refilled to elevation 2,588.66 feet in the spring, the total run-off in a year obtained
by adding up all the daily flows for a year from Outlet Creek data is the same as the
total would be if the lake were unregulated by a dam.

Sullivan Lake

Present project operations store approximately 31,000 acre-feet of water at
Sullivan Lake during the summer recreation season. This water is released in October
every year for the benefit of downstream power production under the Pacific Northwest
Coordination Agreement.

The District’s water right for 110 cfs has no minimum instream flow
requirements from Sullivan Lake into Outlet Creek. Their other water right of 550 cfs
requires a minimum instream flow of 10 cfs from Sullivan Lake to Outlet Creek, as
recorded at the Highway 31 bridge near the old Sullivan powerhouse. The minimum
flow is to be maintained from April 1 to September 30.

EES (2009b) reviewed historical water surface elevations of Sullivan Lake
between 1999 and 2008; lake elevations were not available on a daily basis, but only on
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a somewhat periodic basis, with several days to a week between observations (980
observations over a 10 year period). During that 10-year period, hydrologic conditions
caused Sullivan Lake to fill to full pool 7 out of the 10 years. The average date of
reaching full pool was June 20 (with a range of June 1 to July 13). The average
maximum elevation in years not filled was 2583.88 (range of 2581.76 to 2585.06).

Mill Pond

Mill Pond is formed by a man-made impoundment on Sullivan Creek. It is
downstream of the confluence of Sullivan Creek and Outlet Creek. Mill Pond dam has
a capacity of about 1,962 acre-ft and covers approximately 63 acres at its normal pool
elevation of approximately 2,505.7 feet (District, 2010). Maximum inflows into Mill
Pond typically occur in May or June, with minimum inflows occurring in September.
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 about 62 cfs in February to
about 533 cfs in June. Mill Pond has no capacity to store water, therefore its inflow and
outflow are considered to be equal.

Water Quality

All water quality data were taken from the District’s license for project
surrender, unless otherwise noted.

Temperature

Washington DFW installed temperature recording devices in several locations, as
described below, and collected simultaneous water temperature data in Sullivan Lake (at
various levels), in Outlet Creek, Sullivan Creek above the confluence with Outlet Creek,
Sullivan Creek below Outlet Creek, Mill Pond, and downstream of Mill Pond. The
station in Sullivan Lake had sensors deployed at various depths, from 20 meters deep to
the surface, in two meter increments. Several other stations (but not all) had duplicate
instruments at the same site to insure that accurate and complete records would be
recorded. The recording instruments were located as shown in table 3-6:

Table 3-6. Washington DFW Water Temperature Monitoring Stations (Source:
District, 2010).

Recorder # Location Date Date
Installed Removed

Sullivan Lake- with sensors at depths from

1 20m to the surface in 2m increments 5/8/2009 11/16/09
Sullivan Creek- 50m Upstream of

2 Confluence with Outlet Creek- Unit 1 7/1/2009 11/16/09
Sullivan Creek- 50m Upstream of

3 Confluence with Outlet Creek- Unit 2 7/1/2009 11/16/09
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Sullivan Creek- 75m downstream of

4 confluence with Outlet Creek- Unit 4 7/1/2009 11/16/09
Sullivan Creek- 1.5 km downstream of

5 Mill Pond Dam-Unit 5 7/1/2009 11/16/09
Sullivan Creek- 1.5 km downstream of

6 Mill Pond Dam-Unit 6 7/1/2009 11/16/09
Outlet Creek-75m downstream of Dam

7 outlet- Unit 1 7/1/2009 11/16/2009
Outlet Creek-75m downstream of Dam

8 outlet- Unit 2 7/1/2009 11/16/2009
Mill Pond 15m upstream of Mill Pond

9 Dam- Unit 1 7/1/2009 11/16/2009
Mill Pond 15m upstream of Mill Pond

10 Dam- Unit 1 7/1/2009 11/16/2009

11 Harvey Creek- Unit 1 7/1/2009 11/16/2009

12 Harvey Creek Unit 2 7/1/2009 11/16/2009

The data from these recorders consisted of 24 daily readings, taken once per
hour, for the period the recorders were deployed. All temperature data for Sullivan
Lake are shown in figure 3-3, while all data for Harvey, Outlet and Sullivan creeks are
shown in figure 3-4.

In early May and again in mid-November, monitoring found little temperature
change with depth; Sullivan Lake was basically isothermal. Temperatures from the
surface to 20 meters deep ranged between about 7.5° and 5° C. This temperature profile
would have remained consistent throughout the winter and spring while the lake was not
stratified. Water temperatures in Sullivan Lake consistently decreased with depth most
of the summer as the lake stratified. At its peak of stratification (early August),
temperatures at the surface of the lake were about 24° C, while temperatures near the
bottom at 20 meters deep were around 6.5° C.

Based on the temperature monitoring of Harvey, Outlet, and Sullivan creeks in
2009, Harvey Creek and Sullivan Creek (upstream of confluence) temperatures (green
and dark blue lines) are the coolest of all creek waters, and are similar. Outlet Creek
water temperatures are the warmest of the creeks, mainly due to release of the water
warmed in Sullivan Lake. Mill Pond near its outlet has considerably warmer water than
Sullivan Creek upstream of the confluence with Outlet Creek during the summer.
Water temperature in the combined flow of Outlet and Sullivan Creeks increases rapidly
as Sullivan Lake begins to drain in the fall. The combined Sullivan Creek and Outlet
Creek waters are warmed up quickly by the warm Sullivan Lake water. This warm
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water is moderated by Mill Pond, however, because Mill Pond temperature does not
show any jump when Sullivan Lake began to drain. Water temperature in Sullivan
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Figure 3-3. Sullivan Lake Water temperatures (C) at various depths May through
November, 2009 (Source: District, 2010).
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Creek about 1 mile downstream of Mill Pond dam appears to be almost the same as the
temperature in Mill Pond. Data gathered in 1996 for the District’s license amendment
process showed that 1 to 2° C of change was typical between Mill Pond and the
confluence of Sullivan Creek with the Pend Oreille River (about 4 miles or 6.5 km
downstream).

Other Water Quality Parameters

The District took monthly water samples in Sullivan Lake and Outlet Creek from
July to November of 2009, and measured DO, pH, and turbidity. All results were
within state water quality standards (table 3-2).

Sullivan Lake is not listed on the state’s Clean Water Action Section 303(d) list.
However, a portion of Harvey Creek, upstream of Sullivan Lake, appears on the 303d
list, as does a section of Sullivan Creek upstream of its confluence with Outlet Creek
and into Mill Pond. A section of the North Fork of Sullivan Creek, which enters
Sullivan Creek below Mill Pond, also appears on the 303(d) list. All of these stream
segments are listed as Category 5 Waters, which means they have been determined to be
impaired for one or more of the water quality criteria. These criteria include fecal
coliform, pH, temperature, and/or DO, depending on the reach.

3.4.2 Environmental Effects

3.4.2.1 Boundary Project
Operation Compliance Monitoring

Seattle’s proposed operating regime is identical to the manner in which the
project is currently operating (see section 2.1.2.2, Proposed Operations). Therefore,
there would be no change in water quantity from current conditions either upstream or
downstream of the project under this proposal.

Seattle’s proposed operating regime contains a number of water surface
elevations that must be met at certain times during the year, as well as certain times of
the day during the summer recreation season. Seattle does not explain how it would
monitor compliance with these operational requirements.

Staff Analysis

The current license does not limit daily reservoir fluctuations. However, Seattle
has voluntarily done so during the summer to benefit recreation access and proposes to
continue to do so over the next license. Operation compliance monitoring would assist
the Commission in its administration and oversight of the license where there are such
operational limits.

Water Quality

To address water quality concerns at the project, Seattle, in consultation with
state and federal agencies, tribes, and others, developed five water quality plans:
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Temperature Attainment Plan; Dissolved Oxygen Attainment Plan; Fish Tissue
Sampling Plan; Total Dissolved Gas Attainment Plan; and Aquatic Invasive Species
Control and Prevention Plan. Forest Service 4(e) condition 3 requires Seattle to
implement each of the plans. Interior recommends their implementation pursuant to
section 10(j) of the FPA. Each plan is discussed below.

Temperature Attainment Plan

The Pend Oreille River is listed on Ecology's 303(d) list as being impaired for
temperature and a Total Maximum Daily Load (TMDL) is being prepared. Ecology’s
(2007) analysis for the Temperature TMDL indicates that areas of the Pend Oreille
River in the Boundary Project area are not in compliance with the water quality standard
for temperature (see table 3.2) and that, at times, the Boundary Project contributes to
impaired temperature conditions.

Modeled daily maximum temperatures in the project area are within water
quality standards (Seattle, 2009). Seattle’s (2009) analysis found that under certain
conditions, the project has a slight warming effect on surface daily maximum
temperatures at the forebay, but has no effect at Metaline pool and has a cooling effect
at the tailrace that is greater than the warming effect at the Boundary forebay.

Following an analysis of potential operational changes to reduce temperature
effects, Seattle and stakeholders to the licensing process concluded that a suite of
aquatic habitat improvement measures (contained in the Fish and Aquatic Management
Plan—FAMP) in a number of tributaries to the reservoir and along the mainstem in
tributary delta areas would help meet Ecology’s temperature improvement goals for the
Pend Oreille River. Seattle’s proposed Temperature Attainment Plan summarizes the
habitat measures that would be implemented as part of the FAMP (discussed later);
defines a mainstem temperature monitoring plan; includes a Temperature Monitoring
Quality Assurance Project Plan (QAPP); includes a provision to monitor temperature in
the deltas of Sullivan, Sweet, and Linton Creeks; and provides an implementation
schedule designed to achieve compliance with state water quality standards within 10
years.

Seattle’s proposed monitoring program includes collecting continuous
temperature data from June to September from four sites on the mainstem: Metaline
pool (PRM 28.4), Slate Creek pool (PRM 22.5), Boundary dam forebay (PRM 17), and
Boundary dam tailrace (PRM 16.1). Additionally, Seattle proposes to conduct
continuous temperature monitoring in the deltas of Sullivan Creek, Sweet Creek, and
Linton Creek from June through October annually. Seattle also proposed to monitor
water and air temperatures at a single location in lower Sullivan Creek downstream of
Mill Pond dam from June through October annually.

Staff Analysis

Seattle modeled expected temperatures if the project were to be operated under
“run-of-river” conditions and at a constant forebay elevation of 1,974 during summer
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months. The 1,974-foot Run-of-River Condition is the most extreme variant on current
operations possible given the physical constraints of the project (i.e., it maintains the
forebay level as low as possible without causing cavitation damage to the units from
continued operation). It therefore provides an important outer bound to compare to
current operations. The 1,974-foot Run-of-River Condition was designed to evaluate
whether temperature benefits would be provided by reducing the surface area of the
reservoir and reducing warm water accumulation in the forebay. No significant
difference between the existing condition and run-of-river operation was found for
modeled surface daily maximum temperatures at Metaline pool or Boundary tailrace.
The only difference between the two conditions was warming of surface daily
maximum temperatures at the Boundary forebay station under run-of-river operation
relative to the existing operations. The modeling results indicate that surface daily
maximum temperatures in the Boundary Reservoir cannot be lowered using operational
changes.

Seattle’s habitat improvements in Sullivan, Linton, and Sweet creeks and in the
tributary deltas on the mainstem*® are likely to improve water temperatures for native
salmonids and help achieve temperature attainment goals for the Pend Oreille River.
Seattle’s temperature monitoring would feed into the information on the effectiveness of
the tributary enhancement measures at reducing temperatures in tributary deltas and
achieving water quality standards.

Dissolved Oxygen Attainment Plan

The state of Washington’s water quality criteria for the Pend Oreille River
dictates that the lowest one-day minimum concentration of DO shall be 8 mg/L. This
criterion was established to ensure waters can support salmonid spawning, rearing, and
migration. DO monitoring conducted by Seattle in 2007 and 2008, showed that DO fell
below the 8 mg/L minimum during July and August in the project area. To better define
the magnitude and spatial and temporal extent of DO concentrations in the project area
below 8 mg/L, Seattle proposes a 5-year DO monitoring plan to be implemented
following the issuance of any new license issued by the Commission.

The DO monitoring plan would consist of monitoring at five sites in the project
area, as shown in table 3-7. DO, temperature, and pH would be monitored every 15
minutes from June 15 to September 15 for each of the five years, as these are the
warmest months of the year when exceedances would be most likely. DO
measurements would be taken from 10, 30, 45, and 60-meter depths at each site.

*® The suite of actions, as part of the FAMP, include riparian plantings, stream
channel modifications, large woody debris (LWD) supplementation, bank
improvements, and culvert replacements in Sullivan, Linton, and Sweet Creeks. The
effects of these measures are discussed in section 3.5.2.1.

79



Table 3-7. Dissolved oxygen sampling sites from proposed DO monitoring plan
(Source: Seattle, 2010b).

Sample Site Location Description

Box Canyon Tailrace | In Boundary reservoir just downstream of Box Canyon
Dam

Metaline Old Old Channel of Pend Oreille River across from Metaline

Everett Creek Island | Upstream of Everett Creek Island (below Metaline Falls)

Boundary Forebay Boundary forebay

Boundary Tailrace Downstream of Boundary dam

Seattle proposes to submit a DO QAPP to Ecology within 6 months of license
issuance. The QAPP would document the quality control and assurance measures that
would be undertaken in the DO monitoring program. Seattle would also provide
Ecology with annual reports, after license issuance, detailing the results of the annual
data collection effort.

Staff Analysis

Although a few measured DO concentrations exceeded the state criteria in July
and August, Seattle found no correlation between DO levels and water surface elevation
fluctuations in Boundary reservoir related to project operation based on limited
sampling. Seattle’s proposed monitoring program, however, would provide a more
robust dataset in which to characterize DO levels at the project under the natural range
of water years and most hydraulic conditions. Monitoring would provide a means to
verify that DO concentrations in Boundary Reservoir comply with Ecology standards
under most conditions. Monitoring also would provide a way to detect if Seattle’s
proposed aquatic habitat improvement measures in the tributaries to the reservoir are
having a beneficial effect on DO concentrations. If the habitat improvement measures
were successful in lowering water temperatures in the reservoir, higher DO
concentrations could follow, as the water’s capacity to hold DO increases at lower
temperatures. If it is determined that project operation is having a negative effect on
DO levels in the Pend Oreille River, the monitoring program provides a mechanism to
implement future measures should they be needed to improve DO levels.

Total Dissolved Gas Attainment Plan

Total dissolved gas (TDG) monitoring has shown that TDG levels downstream
of Boundary dam exceed the state standard (110 percent saturation). Currently when
water exits the project’s sluice gates at full gate opening, the flow forms jets that result
in high TDG due to plunging action of the jet into the plunge pool. Similarly, at the
highest flows, flow over the spillways contributes to the energy and plunging action in
the plunge pool.
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In 2003, Seattle implemented voluntary operational changes to decrease TDG in
the project tailrace. Turbine units 55 and 56 do not run efficiently at a capacity of less
than 125 MW. To allow them to do so, Seattle utilized an air admission system, which
injected air into the turbine system, resulting in increased TDG levels in the water
exiting those turbines. To avoid the elevated TDG levels, Seattle stopped operating
these turbines at a capacity of less than 125 MW. Additionally, Seattle changed their
startup and shutdown sequences, so that these two units were the last units to be brought
on line and the first units to be shutdown. This ensured that the water released from
units 55 and 56 that contained high TDG levels as they started up and shut down would
be mixed with water from the other four units that released water with lower TDG
levels, reducing the elevated TDG levels. Seattle proposes to continue to operate in this
manner under normal, non-spill operations. Seattle also proposes to upgrade the runners
on units 55 and 56 within four years of license issuance which would eliminate the need
for air admission®” and likely the need to for sequencing their operations to reduce TDG
levels.

Seattle filed a TDG Attainment Plan designed to attain TDG compliance with
state standards at the project within 10 years of license issuance. Seattle proposes to
evaluate and implement, as appropriate, the following measures: throttle sluice gates,
which involves operation of sluice gates in partially open positions;*® roughen sluice
flow, which entails modification of the sluice gate outlets to add steel flip buckets on the
downstream side of the sluice gates* to break up and spread flow; and installing a
spillway flow splitter/aerator, which entails modifying the spillways to add deflectors to
the end of the existing spillway structure and/or air vents to the spillway chute to aerate,
break up, and spread the flow.”® The three gate alternatives all involve spilling flow
through existing outlets (the seven sluice gates and two spillway gates) into the tailwater
plunge pool and rely on reduction in TDG production by spreading the flow and
limiting plunging effects of the confined water jets. In 2010, Seattle would use physical
and computational hydraulic models to help clarify the preferred configuration of the

" When Units 51 to 54 were upgraded with new runners, it was found that there
was no longer a need to for air admission to smooth operation. It is reasonable to
assume that this would be case following upgrading Units 55 and 56.

“® Throttling the sluice gates (opening them only partially), would lower the
energy of the released water.

*® These buckets would direct the flow more horizontally than presently occurs
and would also break up and spread out the jet as a spray within the plunge pool.

>0 Adding deflectors to the end of the existing spillway structure would increase
the turbulence in the flow by roughening the spillway surface. Adding air vents to the
spillway chute would allow for aeration of the base of the spillway jet. This would
make the jet area at the impact point as large as possible, thereby, reducing the energy
per unit surface area and the depth to which the jet would plunge. The air added to the
flow on the spillway would assist in this process.
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TDG abatement alternative or alternatives for construction in 2012, including the
sequence of alternatives and their incremental plan of development. The first
alternative selected for construction may consist of one of the three gate alternatives
identified above, but more likely it would consist of a combination of two or more of
these alternatives.

Following implementation of each set of TDG improvement measures, Seattle
proposes to conduct biological sampling in the project tailrace area within two days of a
spill event. Seattle would use boat electrofishing to sample along five 200-meter
transects in the tailrace during each sampling period, once per year in years following
installation of a new TDG abatement measure or measures. Fish captured would be
examined for injury and indications of gas bubble trauma. Sampling would not be
conducted during spill due to safety concerns for field crews in the tailrace.

The prioritization of evaluation of the three alternatives would be determined in
the first year of plan implementation. The three alternatives would be evaluated using
the following steps:

o Develop engineering plans to identify possible structural and operational
Improvements to meet state water quality standards.

) Identify improvement and implementation schedule.

Implement prototype modifications.

o Monitor and test alternatives to assess success based on predicted TDG
performance and dam safety goals.

o Refine ability to predict TDG performance through modeling.

o Evaluate and implement additional structural and operational measures, if

necessary, until the state water quality TDG standard is met, or until all
reasonable and feasible alternatives have been tested and implemented.

This evaluation would also include other factors that would be considered in the
decision of which alternative to choose. These factors include (in order of importance):
projected TDG reduction performance based upon testing, safety considerations, design
and construction cost, constructability, flow capacity, compatibility, affect on existing
project operations, prototype testability, performance based adjustability, risk of injury
to fishes passing through the gates, and permitting and schedule.

Seattle proposes to submit annual reports to Ecology for review and approval in
December. The reports would contain TDG monitoring data, engineering analysis and
prototype design for alternatives, modeling results of predicted TDG performance of
alternatives, and a schedule for the following year’s activity.

Staff Analysis
Seattle’s operational changes implemented in 2003 for its largest generating units
(Unit 55 and 56) have resulted in significant improvements in TDG levels in the project
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tailrace (Seattle, 2009b) under normal, non-spill operations. With these changes, TDG
exceeds the state standard in the tailrace for flows between about 70,000 cfs and
108,300 cfs (which correspond to spill flows of about 15,000 to 53,300 cfs). These
conditions correspond to an occurrence of about 7.4 days a year based on the flow
record between 1987 and 2005. Continuation of its current operations would be
expected to result in similar TDG levels, if no further TDG mitigation measures were
implemented. However, Seattle’s proposal to upgrade the runners on Units 55 and 56
may reduce or eliminate the conditions that in the past have led to TDG production
during non-spill operations.

Seattle completed a qualitative evaluation of structural TDG abatement
alternatives (Seattle, 2009b) that identified three alternatives likely to reduce TDG
levels. All three TDG abatement measures proposed by Seattle have the potential to
reduce TDG levels of water passing through the project by spreading the flow, lowering
the energy of the released water, and limiting plunging effects of the confined jets.

Given the number of potential TDG abatement alternatives involving operational
changes and structural abatement alternatives, including implementing combinations of
alternatives, a measured, incremental, adaptive management approach to abatement
alternatives is prudent. Seattle’s strategy employs a combination of engineering
analysis to develop predicted improvement over current TDG conditions, followed by
Incremental prototype evaluations. This is an iterative process of partially developing
and implementing a preferred alternative, followed by field testing to confirm that the
modification has the desired TDG reduction. Preliminary results from 2009 efforts,
which included baseline tests and calibration of the physical and computational
hydraulic models, suggest that all three alternatives would spread spill flow and/or limit
the plunging effects of spill jets for the purposes of reducing TDG concentrations
downstream of the project. Nonetheless, additional physical and computational
hydraulic analysis and field testing are required to select the preferred alternative or
combination of alternatives.

Seattle is actively pursuing the identification of a preferred alternative and
prototype development. Seattle has already completed permanent structural
modifications to three of the seven sluice gates by installing stainless steel seal plates
that will reduce the likelihood of damage to the project facilities during throttled flow.
Testing of prototype designs has been further complicated by the fact that the sluice
maintenance gate was removed for routine maintenance in 2010; it is scheduled to be
reinstalled in 2011. Nonetheless, Seattle proposes to continue to evaluate the safety
associated with sluice gate throttling. During the period from 2010 through 2011,
Seattle would also look at the benefits of sluice gate throttling in tandem with assessing
the two remaining TDG alternatives, both individually and in combination, using the
physical and numerical hydraulic modeling.

Implementation of the preferred alternative would be completed within one year
of license issuance. Seattle proposes to recommend a prototype design in the 2010
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TDG Annual Report to Ecology and file it with the Commission in July 2011 for review
and approval; submit the construction quality control inspection program (QCIP) to the
Commission in early 2012 for review and approval, including obtaining other applicable
permits; and, construct the prototype design in 2012 (or Year 1 of the new license) when
the sluice maintenance gate is back in service. Seattle’s proposed schedule would
ensure that pragmatic and diligent actions are occurring to reduce adverse effects on
aquatic resources downstream of the project.

Aquatic Invasive Species Control Plan.

Invasive macrophyte beds have the potential to influence localized pH levels as a
result of photosynthesis. Studies in the Pend Oreille River have found that pH
measurements are on average 0.4 units higher in macrophyte beds than in the main
channel of the Pend Oreille River. Dense aquatic macrophyte beds can also impede
boat traffic, reduce angling opportunities, and, during reservoir surface fluctuations, trap
and strand fish in pools. New Zealand mudsnails are becoming an increasing ecological
threat to water bodies in northeast Washington, and zebra and quagga mussels, although
not present in the northwest U.S., have the potential to become a problem in northeast
Washington.

Invasive Aquatic Macrophyte Control— Bottom barriers prevent the growth of
aquatic macrophytes by compressing them and reducing or eliminating their supply of
light. When properly installed, bottom barriers can eliminate up to 100 percent of
aquatic macrophytes in the area covered. To control aquatic macrophytes, Seattle
proposes to install bottom barriers at four locations where invasive macrophytes are
abundant to reduce the risk of macrophyte-related fish stranding and trapping, benefit
recreational use by creating boat lanes free of macrophytes, and reduce boat contact
with invasive macrophytes to lower the risk of their dispersal to other locations (within
and outside the project area). The four proposed locations are:

e Everett Island side channel- A 30-foot-wide, 650-foot-long barrier would be
placed from an informal shoreline recreation site through the side channel until
it joins with the Pend Oreille River main channel.

e Metaline Pool, across from the town of Metaline- A 200-foot by 100-foot barrier
would be placed adjacent to the open channel in an area of dense macrophyte
growth.

e Fish Stranding and Trapping Region 9- A 20-foot-wide, 700-foot-long barrier
would be placed downstream of the midpoint of a side channel, adjacent to the
shoreline and extending downstream through the main channel.

e Fish Stranding and Trapping Region 11- A 20-foot-wide, 400-foot-long barrier
would be placed from the southern shoreline through the middle of a pool
known to trap fish to the upper end of the channel that drains the pool.
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Seattle proposes to evaluate the effectiveness of the bottom barriers from the first
year they are installed and every year thereafter for the term of any license that may be
granted. Success would be defined as a 70 percent reduction in the abundance of
macrophytes and appropriate suppression so that localized pH levels improve and fish
may escape to the main river channel.

Seattle also would evaluate the need for macrophyte suppression at the Forebay
Recreation Area and/or the Metaline Waterfront Park boat launches, as outlined in their
Recreation Resources Management Plan (RRMP). In the third year after the completion
of the boat launch modifications (i.e. extending the boat launches), Seattle would begin
annual surveys to determine if macrophytes have established to a degree requiring
suppression. If macrophytes have become established at the Metaline Waterfront Park
boat launch, suppression would be achieved through the placement of bottom barriers.
If macrophytes have become established at the Forebay recreation area boat launch,
suppression would be achieved through hand pulling or mechanical harvest and
removal. The effectiveness of this measure would be measured annually, with success
being defined as 100 percent reduction in the abundance of non-native macrophytes.

In addition to the four main target areas outlined above and at the Forebay
Recreation Area and/or the Metaline Waterfront Park boat launches, Seattle proposes to
suppress aquatic macrophyte growth through the deployment of bottom barriers at three
additional locations that have yet to be determined. The locations would be chosen in
areas where fish stranding and trapping and interference with boating are known to
occur and would be chosen by the FAWG and WQWG.

Seattle proposes to meet annually with the FAWG and WQWG to assess the
performance of the macrophyte suppression effort. If it is determined that macrophyte
suppression could be achieved in a more effective way by changing the control
technologies or their placement in the project area, Seattle and the work groups would
propose changes to the program.

Seattle would submit a QAPP to Ecology within 6 months of license issuance for
approval. The QAPP would document the quality control and assurance measures
Seattle proposes to undertake in the macrophyte suppression program.

Aquatic Invasive Invertebrate Monitoring and Control—Seattle’s Aquatic
Invasive Species Control Plan includes a monitoring program for Zebra mussels, quagga
mussels, and New Zealand mudsnails. It consists of three components:

e Substrate sampling for zebra and quagga mussels- Seattle would deploy artificial
substrate samplers® at the Forebay Recreation Area and the Metaline Waterfront

>! Artificial substrate samplers can consist of any number of hard surfaces that
invertebrates could colonize that are deployed in situ for a period of time. Examples
include rocks or bricks suspended in a wire basket or hardwood plates which are
suspended in the water column.
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Park boat launches. Seattle would consult with the WQWG, the FAWG, and the
Centers for Lakes and Reservoirs at Portland State University to ensure that the
proposed number of substrates, design, placement, and monitoring regime are
appropriate. Artificial substrates would be deployed in April and retrieved in
October of each year of license issuance. Substrates would be checked monthly
for any bivalve colonization and any attached bivalves would be collected and
sent to Portland State University for identification. Additionally, field crews
would opportunistically inspect any hard structures in the vicinity of substrates
during substrate inspection for attached bivalves. Again, any attached bivalves
would be collected and sent to Portland State University for identification.

e Tow sampling for zebra and quagga mussel larvae- Seattle would conduct
horizontal and vertical zooplankton tow net sampling for zebra and quagga
mussel larvae. Seattle would pull a plankton net through the water horizontally
at two sites above the project dam and one below for a distance of 40-100 feet at
a depth of 20 feet. Seattle would also drag this same net vertically through the
water column from three feet above the river bottom to the surface at the same
three sites. Samples would be taken once each in June, July, and August every
year for the length of any license that may be granted. After towing, the net
would be thoroughly rinsed and all sample material transferred to a sampling
bottle and preserved with alcohol. All samples would be shipped to a certified
laboratory for analysis and determination of larvae presence or absence.

e Monitoring for New Zealand mudsnails- Seattle would conduct surveys to detect
the presence of New Zealand mudsnails in the vicinities of the Forebay
Recreation Area and the Metaline Waterfront Park boat launch. Surveys would
take place concurrently with the zebra and quagga mussel sampling described
above. During each survey, a trained field person would wade a 100-foot
transect at a depth of two feet. Every ten feet, the surveyor would pick up five
rocks ranging in size from 6 to 12 inches. All snails that appear to be New
Zealand mudsnails would be removed and preserved in a jar with alcohol.
Additionally, three grab samples would be taken from sandy/silty substrate areas
near the boat launches. All snails that appear to be New Zealand mudsnails
would be collected in a jar and preserved. All collected snails would be sent to a
laboratory approved by Ecology for identification.

At annual meetings between the WQWG and the FAWG, participants would be
able to discuss new invasive species which may be identified to be an issue and to
propose monitoring. If Ecology believes that monitoring of new invasive species is
warranted, Seattle proposes to do so, as long as the measures are safe, cost effective,
logistically feasible, and do not have the potential to jeopardize fish and aquatic
resources and water quality.

In the event of identification of new invasive species within the project area,
Seattle would conduct the following response activities:
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e Immediate notification to Ecology (for plants) or Washington DFW (for animals)
of possible new invasive species identified during monitoring. Digital
photographs would be taken and sent to Ecology or Washington DFW for
assistance in identification.

o Seattle would coordinate with Ecology or Washington DFW to confirm aquatic
invasive species identification.

e Seattle would immediately notify upstream (Box Canyon dam) and downstream
(Seven Mile dam) operators if aquatic invasive species not previously identified
in the Pend Oreille River system (e.g., zebra or quagga mussels) are found.

e |f zebra or quagga mussels or New Zealand mudsnails are discovered in the
project area, Seattle would evaluate potential control methods in coordination
with regional invasive species control programs and in consultation with the
WQWG and FAWG.

e Seattle would coordinate with Ecology and Washington DFW to develop
appropriate press releases to alert the public of any new aquatic invasive species.

e Seattle would take reasonable and feasible steps, as determined in consultation
with the WQWG and FAWG, to manage and/or contain the new aquatic
invasive species, including providing assistance as needed for Ecology or
Washington DFW site visits to confirm presence and determine extent of
infestation, and coordinating with Ecology and Washington DFW to develop a
further response.

e Seattle would conduct effectiveness monitoring to determine the success of
aguatic invasive species management/containment actions implemented; would
coordinate with the WQWG and FAWG on monitoring results; and would
discuss appropriate next steps to determine long-term monitoring and reasonable
and feasible control efforts in coordination with the WQWG and FAWG during
the annual workgroup meeting.

Seattle would also implement an interpretation and education program aimed at
recreational boaters and anglers to help control the spread of invasive aquatic
invertebrates.

Staff Analysis

Aquatic Macrophyte Control—The proposed bottom barriers would cover 61,
500 square feet. The pH in these areas would be lower than current conditions because
the cause (photosynthesis) of localized exceedences of pH would be eliminated. Recent
pH monitoring showed that exceedences of pH were limited to areas inside of
macrophtye beds and these increases did not spread to water outside of the beds
(Seattle, 2009). This suggests that the proposed bottom barriers would not appreciably
lower pH in the entire project area, but would improve localized pH levels in areas that
provide important habitat.
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Bottom barriers at the Everett Island side channel and in the Metaline pool would
provide more open channels for boat traffic than under current conditions.

Under current project operations, reservoir fluctuations can result in the stranding
and trapping of fish within large macrophyte beds. Fish that were able to freely move in
and out of the macrophyte infested area at higher water levels find themselves unable to
escape them when water levels recede. Trapped fish are subject to a lack of egress, and
potentially low DO levels as a result of macrophyte respiration. Seattle’s proposal to
deploy bottom barriers, in up to seven areas, would create channels for fish that are
occupying areas where they would become stranded under current conditions. Under
Seattle’s proposal, the fish would be able to escape macrophyte beds during reservoir
drawdown and they would not be subject to low DO conditions.

Seattle proposes to modify both the Forebay Recreation Area and the Metaline
Waterfront Park boat launches. For these boat launches to be useable, the areas need to
be relatively clear of aquatic macrophytes that hinder the use of motorized boats. While
they are not yet a problem, nearby macrophyte beds may eventually encroach on the
launches and hinder their use. Seattle’s annual surveys would provide a means to
determine when macrophytes have established themselves to a degree requiring
suppression.

Seattle’s proposal to monitor all deployed bottom barriers monthly from the end
of spring runoff until the macrophyte beds annual die-off for the term of any license
granted would ensure that the deployment of bottom barriers are having the desired
effect on macrophyte populations. Depending on the area, success would be defined as
either 70 or 100 percent suppression of aquatic macrophyte abundance. Reductions of
this magnitude would be sufficient to preserve the goals of preventing fish stranding and
allowing for motorized boat usage, as well as locally improving water quality.

Techniques for controlling aquatic macrophytes are continually changing and
progressing as new information develops. Annual meetings with the FAWG and the
WQWSG to assess the performance of the macrophyte suppression effort, would provide
a forum to discuss new methods and techniques within the constraints of project
operations and other aquatic measures.

Invasive Invertebrates—One of the keys to controlling the spread of invasive
invertebrate species is early detection. Many invertebrate species display high
fecundities and can rapidly colonize new areas, often out-competing native species. To
detect the early presence of zebra or quagga mussels, it is necessary to understand their
life-cycle. Zebra and quagga mussels reproduce through the release of gametes into
the water column when water temperatures rise in the spring (USACE, 2010).
Fertilization takes place in the water column when egg and sperm combine, ultimately
resulting in a free floating larval form called a veliger. Veliger densities typically peak
in midsummer in North America, with lower densities present in spring and autumn.
Veligers are rarely found in winter. Veligers form a shell between 18 and 90 days after
fertilization, eventually dropping out of the water column and settling on substrate.
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Juvenile zebra and quagga mussels attach to substrate at this point (referred to as
becoming sessile) where they begin filter feeding and growing towards sexual maturity.

The earliest stage where zebra and quagga mussels could be detected in the
project area would be during their veliger stage. Seattle’s proposal to tow a plankton
net both horizontally and vertically through the water column during the summer
months is intended to determine the presence or absence of the veliger stages. This
proposal would utilize methods and sampling equipment approved by Washington DFW
and Ecology during the time when peak presence of veligers would be expected. This
sampling, along with proper identification of any collected larval bivalves, would be an
efficient and effective method to detect invasive bivalves in the project area.

Because veligers can form shells and become sessile animals within 18 days of
fertilization, additional sampling would be necessary to detect the presence of zebra and
quagga mussels. Seattle’s proposed substrate sampling for young, sessile bivalves
would be an effective tool in determining their presence in the project area during later
life stages. Placement of sampling substrates near boat launches would be an
appropriate location as these are the areas that would likely be first colonized due to the
fact that these species would likely be introduced through boats and trailers that have
not been properly cleaned.

Uncleaned boats and trailers would also likely be the method of introduction for
the New Zealand mudsnail, if it were to be introduced to the project area. New Zealand
mudsnails have shown a capacity to withstand a very large range of environmental
conditions (New Zealand Mudsnail Management and Control Plan Working Group,
2007). They can successfully colonize habitats over a wide range of depths,
temperatures, flows, and disturbance patterns. Seattle proposes to conduct New Zealand
mudsnail monitoring by collecting rocks from a two-foot depth every ten feet near the
Forebay Recreation Area and the Metaline Waterfront Park boat launch and examining
them for the presence of snails. Any snails that are suspected to be New Zealand
mudsnails would be shipped to a laboratory for confirmation. This sampling strategy
would be sufficient to detect the early colonization of the New Zealand mudsnail in the
project area because it would focus on a habitat that the mudsnail would likely occupy
early on in its development.

Seattle’s proposal also includes annual meetings with the FAWG and WQWG to
assess the performance of the invasive invertebrate monitoring effort. These meetings
would facilitate the adaptive management aspects of the program. If it is determined
that monitoring could be achieved in a more effective way by changing the sampling
regime, Seattle and the work groups could propose changes to the program. This would
ensure that the program continues to be effective in the future when conditions and the
presence of invasive invertebrates in the project area change from current conditions.

If zebra mussels, quagga mussels, New Zealand mudsnails, or any other invasive
invertebrate were to be discovered in the project during the term of any license that may
be granted, Seattle proposes a protocol to respond to their colonization. This protocol
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would ensure that state and federal agencies, the operators of hydroelectric facilities
upstream and downstream of the Boundary Project, and the public would be notified.
The protocol would identify, and facilitate the deployment of possible control measures
that could be used to control and possibly eradicate invasive invertebrate species. The
development and deployment of these measures in consultation with the state agencies,
the WQWG, and the FAWG would ensure that they would be appropriate and best
suited to achieve their desired response. Seattle’s proposed effectiveness monitoring of
these measures would provide for adaptive management and would ensure that water
quality in the project area is not affected.

Fish Tissue Sampling Plan

Due to historic mining practices in the local area, as well as throughout the Pend
Oreille-Clark Fork system, toxics in fish tissues were identified as a potential water
quality issue in the project area. Although a number of toxics have been found in the
reservoir (see section 3.4.1.1), Ecology has focused on lead and zinc concentrations in
the project area because the only recently active mine in the project vicinity is the Pend
Oreille Mine, a lead and zinc mine with surface facilities located on the east side of the
river approximately 2 miles north of Metaline Falls. This mine began operation in
1952, operated intermittently until it was shut down in 1977, and was then re-opened
from January 2004 to January 2009. As mentioned before, Ecology monitors the
discharge from this mine as part of the NPDES program.

In response, Seattle proposes to implement a Fish Tissue Sampling Plan. Seattle
would collect fish tissue samples from four sites in the project area. Fish tissue
collection would occur once during the first summer (July-August) following the
approval of the QAPP by Ecology. One proposed site is located to represent the inflow
to the reservoir, another to represent outflow from the reservoir, and the other two were
selected to correspond to areas where exceedences of zinc and lead in fish tissues have
been observed in the past. At each site, Seattle would collect three game fish>? and
three suckers™ greater than seven inches in total length. All collected fish would be
handled in a manner that would eliminate contamination and shipped to a Ecology-
accredited laboratory for tissue analysis. Seattle would provide a report detailing the
results of the tissue sampling to Ecology and Washington DOH within 90 days of
receipt of data. The purpose of this information is to assist Ecology and Washington
DOH in developing fish consumption advisories for those fishing in the project area.

Staff Analysis

Seattle conducted a toxics assessment study in 2007 and 2008 which measured
the levels of six toxins of concern (arsenic, cadmium, lead, mercury, zinc, and PCBS) in

>2 Species could include smallmouth bass, largemouth bass, black crappie,
pumpkinseed, or any salmonid besides bull trout.
>3 Catostomous spp.
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water, sediment, and pore water™* (Seattle, 2009c). Based on sampling conducted in
March 2008, overall concentrations of toxics were either low or absent in media
sampled from throughout the reservoir. Isolated exceedences were detected from two
surface water sites for lead and from two pore water sites for zinc and lead, but these did
not suggest sources originating from within the reservoir. Re-sampling in October
2008 showed that no concentrations of zinc in pore water exceeded the chronic surface
water criterion, but lead in pore water samples exceeded the chronic surface water
quality criterion in four of nine replicates. Linkages that would indicate within-
reservoir sources for these toxics did not exist (e.g., sediment-pore water-surface water
associations), and water chemistry factors that would promote transfer of these toxics
into bioavailable forms were absent.

Multiple lines of evidence were examined to assess any transfer of toxics that
might indicate bioavailability attributable to project operations. This information was
used to evaluate potential origins, such as mobilization of toxics from reservoir banks,
or movement of toxics from the permanently wetted area in a downstream direction.
There were no detectable concentrations of toxics in the upper portion of the water
column. This indicates that project operations are not attracting additional toxics-laden
material into the reservoir because they were not found either in the active water
fluctuation zone (surface to 10-foot depth) or laterally across the reservoir.

The goal of the toxics assessment was to determine whether the toxics of concern
(arsenic, cadmium, lead, mercury, zinc, and PCBs) were present in the reservoir, and, if
so, whether project operations increased their bioavailability. Based on the combined
results of sampling conducted in November 2007 and in March and October 2008,
multiple lines of evidence, including a variety of analytical techniques, indicated that
project operations do not influence the bioavailability or mobility of toxics, most
importantly lead and zinc.

Seattle’s proposed fish tissue sampling plan would provide a mechanism to
detect levels of zinc and lead in fish tissues from resident fish in the project area.
However, the proposed plan would not be able to determine the source of lead or zinc in
the fish tissues. Additionally, Seattle’s toxics assessment showed no link between
project operations and the presence or bioavailability of lead or zinc in the project area.
The proposed fish tissue sampling plan would not detect a causal relationship between
lead and zinc levels in resident fish tissues and project operation or existence.

>* Pore water is the water filling the spaces between grains of sediment.
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3.4.2.2 Sullivan Creek Project
Sullivan Lake Surface Elevations and Discharges

The current FERC license contains one operational condition: the District is
required to raise the level of Sullivan Lake as high as spring runoff allows, not to
exceed 2,588.66 feet annually. The District must then maintain that elevation until
September 20 of each year.

Under the District’s proposal to surrender the Sullivan Creek license, the
Sullivan Lake dam would remain in place and would be operated to provide minimum
instream flows to benefit aquatic resources, maintain Sullivan Lake elevations for
summer recreation, and provide storage water for downstream users. To achieve these
benefits the District proposes to operate the project as detailed below.

Interim Operations (Prior to construction of the cold water release facility)

o Start refilling Sullivan Lake on or before April 1st and seek to achieve and
maintain a full Sullivan Lake elevation of 2,588.66 feet (as measured at Sullivan
Lake dam), subject to hydrologic conditions, water availability, and dam
discharge flow requirements.

e During the summer period, defined as June 1 through Labor Day each year,
maintain the lake level at 2588.66 ft (full pool) to protect recreation
opportunities.

¢ [nitiate drawdown the day following Labor Day each fall and in the manner
described below:

1. Ramp up discharge flows no more than 80 cfs per day as measured at the
Outlet Creek gage to protect aquatic resources.

2. Draw down lake water surface elevation to 2,577 feet by no later than
November 15.

3. Discharge maximum flow of 200 cfs, except during periods of higher than
average precipitation when the maximum flow target shall be 225 cfs.

4. Do not exceed down-ramping rates of 10 cfs per hour when changing
release flows as measured at the Outlet Creek gage.

5. Draw down lake water surface elevation to 2,570.0 feet by December 31.

Reservoir Level Operations and Requirements (once construction of the cold
water release facility is complete)

o Start refilling Sullivan Lake on or before April 1st and seek to achieve and
maintain a full Sullivan Lake elevation of 2,588.66 feet (as measured at Sullivan
Lake dam), subject to hydrologic conditions, water availability and dam
discharge flow requirements.
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e During the summer period, defined as June 1 through Labor Day each year,
maintain the lake level at 2,588.66 feet (full pool).

¢ [nitiate drawdown the day following Labor Day each fall and in the manner
described below:

1. Ramp up discharge flows no more than 80 cfs per day as measured at the
Outlet Creek gage.

2. Draw down lake water surface elevation to 2,577 feet by no later than
November 15.

3. Do not exceed down-ramping rate of 10 cfs per hour when changing
release flows as measured at the Outlet Creek gage.

4. Drawdown the lake water surface elevation to 2,570.0 feet by December
31.

Sullivan Lake Dam Minimum Discharge Flows

e Maintain minimum discharge flows in Outlet Creek, measured by the Outlet
Creek USGS gaging station, as follows:

1. 30 cfs from June 1 through June 30.

2. 20 cfs from July 1 through the end of fall drawdown (when elevation
reaches 2,570.0 ft).

3. Inflow from Harvey Creek from the date Sullivan Lake reaches elevation
2,570.0 ft until the beginning of spring filling (April 1).

4. 10 cfs or inflow, whichever is less, from April 1 through May 31.

e Comply with the Sullivan Lake water surface elevations and discharge flow
requirements at all times, subject to short term deviations due to equipment
failures, maintenance activities, electric and mechanical device limitations,
safety inspections, testing, natural disasters (floods), and the Harvey Creek
Bedload Mobilization activities.

e Use the existing USGS stream gage on Outlet Creek and install a new Sullivan
Lake level recording gage at the Sullivan dam to record data to demonstrate
compliance with discharge flow requirements and water surface elevations.

Water Supply Program

o Sell or lease up to 5,000 acre feet (AF) of the useable storage in Sullivan Lake
annually for use outside the Sullivan Creek drainage between June 1 and August
31. Give priority consideration to the Columbia River Basin Water Supply
Management Program.
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e For the purposes of this water supply program, release water at a rate described
in table 3-8, not to exceed 2.0 times the minimum discharge flow requirement.
Table 3-8 shows the range of water supply discharge flows.

Table 3-8. Water Supply Discharge Flows from Sullivan Lake (Source: District, 2010).

Period* Discharge Flow (cfs)
June Week 1 50-60
June Week 2 50-60
June Week 3 50-60
June Week 4 50-60
July Week 1 40-45
July Week 2 35-40
July Week 3 30-35
July Week 4 30-35
Aug Week 1 30-35
Aug Week 2 30-35
Aug Week 3 30-35
Aug Week 4 30-35
Sept Week 1 30-35

* Week 1 of each calendar month begins on the first day of that month. Week 4 of each
calendar month in the table above maybe longer than seven days.

The District’s proposed operating regime is part of the settlement agreement filed
for the Sullivan Creek Project on March 29, 2010. American Whitewater, Interior, and
Washington DFW filed letters (on July 19, September 2, and September 3, 2010,
respectively) stressing their support for all conditions contained in the settlement
agreement. The Forest Service, in its letter filed August 24, 2010, requires that the
District implement its proposed Sullivan Lake operating regime.

Staff Analysis
Sullivan Lake Dam Discharge Flows

Proposed annual Sullivan Lake operations would follow the same basic pattern
as current operations in that Sullivan Lake would be filled and held at full pool in the
summer, emptied to a target elevation in the fall, and allowed to re-fill back to full pool
during the spring run-off period. Under the District’s proposed operations, however, the
District would provide higher minimum discharge flows from June through August, and
then gradually ramp up discharges starting the day after Labor Day, instead of releasing
a large quantity of water starting October 1. This operation would cause changes in the
hydrology in Outlet and Sullivan Creek.

To understand the differences, we compared the proposed flows to historical
monthly flows measured in Outlet Creek from 1959-2004 (USGS, 2010) (table 3-9).
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The flows shown in table 3-9 represent the proposed minimum flow for each month,
two times the minimum flow from June 1 through Labor Day (which is the maximum
discharge flow proposed to meet water supply requirements), and the minimum flow up
to the targeted flow to meet the water supply requirements and drain the reservoir in the
fall months.

Table 3-9. Proposed flow releases (cfs) from Sullivan Lake compared to historical
flows measured at Outlet Creek (Source: staff).

Month Proposed Historical Historical Historical
discharge flow monthly monthly monthly
mean flow | minimum flow | maximum flow
Jan Inflow 42 13 201
Feb Inflow 30 8 130
Mar Inflow 32 2 323
April Week 1 10° 23 2 132
April Week 2 10° 23 2 132
April Week 3 10° 23 2 132
April Week 4 10° 23 2 132
May Week 1 10° 38 4 239
May Week 2 10° 38 4 239
May Week 3 10° 38 4 239
May Week 4 10° 38 4 239
Jun Week 1 30-60 143 6 437
Jun Week 2 30-60 143 6 437
Jun Week 3 30-60 143 6 437
Jun Week 4 30-60 143 6 437
Jul Week 1 20-45 44 7 133
Jul Week 2 20-40 44 7 133
Jul Week 3 20-35 44 7 133
Jul Week 4 20-35 44 7 133
Aug Week 1 20-35 24 7 63
Aug Week 2 20-35 24 7 63
Aug Week 3 20-35 24 7 63
Aug Week 4 20-35 24 7 63
Sept Week 1 20-35 26 7 157
Sept Week 2 20-110 26 7 157
Sept Week 3 20-225 26 7 157
Sept Week 4 20-225 26 7 157
Oct Week 1 20-225 207 16 395
Oct Week 2 20-200 207 16 395
Oct Week 3 20-200 207 16 395

95



Oct Week 4 20-200 207 16 395
Nov Week 1 20-140 203 18 343
Nov Week 2 20-120 203 18 343
Nov Week 3 20-100 203 18 343
Nov Week 4 20-90 203 18 343
Dec inflow 82 16 382

8 The proposed discharge flow of 10 cfs in April and May is a minimum flow. Actual
discharge flows typically would be higher.

As table 3-9 shows, from April 1 until Labor Day, the proposed releases to Outlet
Creek essentially would be the same flow that historically has been released from the
project. This would also be true for December, January, February, and March.

In the fall months, discharges would be released earlier and more gradually
relative to current operations, until the reservoir reaches an elevation of 2,570 feet
(target is by December 31), which is five feet higher than the current winter elevation.
Until the cold water release structure is installed, the discharges would continue to be
made through the low level gates. Discharges from the low level gates would be
managed to reach a targeted maximum flow of 200 cfs during dry years and 225 cfs in
normal and wet years. Although the purpose of this flow restriction is not clearly
explained, we suspect that it is to help the District maintain the desired temperatures in
Sullivan Creek. Once the cold water release facility is built, there would be no
maximum flow release limit. Again, we suspect the maximum flow restriction is
removed because the District would have greater control over flows and maintaining
cooler temperatures in Sullivan Creek (discussed later). Regardless, proposed flows in
the fall are similar to historical average annual flows from the third week of September
through the final week of October; flows higher than this may still occur during wet
years, but the likelihood, exact amount, duration, or timing of these flows is not known.
Flows greater than 225 cfs occurred in Sullivan Creek in the fall under current
operations. Nonetheless, these high flows could wash out aquatic habitat in Outlet
Creek and Sullivan Creek.

As discussed in more detail in section 3.5.2.2, Aquatic Resources, Environmental
Effects- Sullivan Creek Project, the District’s operating regime also includes a number
of measures that would be protective of the fishery in the project area. The District’s
proposal to ramp up releases by no more than 80 cfs per day should ensure that
spawning areas or other useful aquatic habitats downstream of Sullivan Lake are not
washed out due to high flows and that they retain their function. The proposal that
down-ramping rates do not exceed 10 cfs would minimize the risk of fish stranding in
Outlet Creek and Sullivan Creek due to flow reductions.

The District’s ability to comply with the Sullivan Lake water surface elevations
(discussed below), and minimum flow releases at all times is subject to a number of
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considerations, including hydrologic conditions and operating emergencies. Deviations
from required flows and lake elevations would most likely be rare occurrences, such as
short term deviations due to equipment failures, maintenance activities, electric and
mechanical device limitations, safety inspections, testing, and natural disasters (floods).
Their minimum discharge and water surface proposals are also subject to flow needs for
Harvey Creek Bedload Mobilization activities. The record suggests that maintaining
summer lake levels is less important than maintaining instream flows and temperatures
in Sullivan Creek.

The District’s proposal to use the existing USGS stream gage on Outlet Creek
and to install a new Sullivan Lake level recording gage at Sullivan dam to record data
would be sufficient to demonstrate compliance with any flow conditions included in any
surrender order for the project.

Water Supply Program

The District and Ecology’s Office of the Columbia River (OCR) have entered
into a Memorandum of Agreement that could result in releases of water from Sullivan
Lake at specific times of the year. These releases include 5,000 acre-feet of water from
June to August and 9,000 acre-feet in September. Currently, this water is part of the
31,000 acre-feet released starting at the beginning of October as part of the annual lake
drawdown. The 14,000 acre-feet of water that would be released from June through
September would be appropriated by OCR to provide new water rights in six
Washington counties.

In wet and average years, the water supply program would release 60, 45, 40, or
35 cfs from Sullivan Lake to Outlet Creek, depending on the week (table 3-8) between
the start of June and the first week of September. During dry water years, these
amounts would be reduced to 50, 40, 35, and 30 cfs, respectively. Under current
operations, this water is released from Sullivan Lake starting at the beginning of
October. Releasing this water earlier than it is currently would provide additional fish
habitat above what is currently available and would benefit the fishery in Outlet Creek
and Sullivan Creek during the summer months. The District’s proposal to release the
water at no more than two times the rate of the minimum flows and at as constant a rate
as possible would provide stability to the aquatic habitat in Outlet and Sullivan creeks.

Sullivan Lake holds approximately 31,000 acre-feet of water at full pool. The
release of 5,000 acre feet of water above the historic minimum flow releases of 10 cfs
from Sullivan Lake during the summer season would likely have negligible effects on
the fishery in Sullivan Lake and would not interfere with the management goals set by
the settlement agreement parties for the lake. In addition, shifting the release of 9,000
acre-feet from after October to the month of September does not appear to be a concern
for the settlement parties, and, in fact, seems to be viewed as an acceptable tradeoff
between resources in Sullivan Lake versus those in Outlet and Sullivan creeks.
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As noted by Ecology in a letter filed with the Commission on October 25, 2010,
there is a potential for environmental effects associated with new water rights that could
be granted by the state in light of the change in the timing of releases from Sullivan
Lake. OCR has previously analyzed these effects it its Columbia River Programmatic
Environmental Impact Statement® and its Lake Roosevelt Supplemental Environmental
Impact Statement.”® Both of these analyses concluded that impacts resulting from this
action would not be significant, and could provide an overall public benefit. In the
same letter, Ecology also noted that any new water rights granted as a result of this
proposal could potentially cause environmental effects associated with increased
development and growth in northeast Washington. These indirect effects certainly
could occur; however, as stated by Ecology, they have been considered not only in
environmental review documents prepared by OCR, but also in city and county
planning documents. Therefore, we do not include a more detailed analysis of such
effects in this document.

Sullivan Lake Elevations

During discussions about surrender of the project license, the District and the
various stakeholders realized that an understanding of lake levels in Sullivan Lake was
paramount in evaluating any flow release regime that could be implemented for the
project. To determine what level the lake would be under a variety of water years, the
District modeled the effect of its proposed minimum discharge flows and holding the
reservoir at elevation 2,570 during the winter months over an 11-year time frame that
included three average years, six dry years, and two wet years (District, 2010). The
results of the model are shown below in figure 3-5.

> Available at http://www.ecy.wa.gov/programs/wr/cwp/eis.html
*® Available at http://www.ecy.wa.gov/programs/wr/cwp/cr_lkroos.html
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Sullivan Lake Levels in Average, Wettest and
Driest Years with Outflows per Model Table
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Figure 3-5. Sullivan Lake levels in average, wettest, and driest years (Source: District,
2010)

The model predicted that during an average water year, the lake level elevation
of Sullivan Lake would fluctuate between 2,569 feet and 2,589 feet depending on the
time of year. During the wettest water year on record, the lake level of Sullivan Lake
would fluctuate between 2,570 feet and 2,589 feet depending on the time of year.
During the driest water year on record, the lake level of Sullivan Lake would fluctuate
between 2,563 feet and 2,582 feet depending on the time of year.

The modeling analysis also shows that under the proposed higher minimum
discharge flows, the reservoir reaches full pool by June 1 in 3 out of the 11 years
modeled; and it reaches full pool no later than June 28. The average date for attaining
full pool is June 9. Holding the reservoir five feet higher in the winter substantially
improves the District’s ability to attain a full pool by June 1. The District did not model
the effect of the water supply flows.

Temperature

The continued operation of the Sullivan Lake dam could be used to enhance
stream temperatures in the project area downstream of the Sullivan Lake dam. To
achieve this goal, the District proposes the following measures.
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Cold Water Release from Sullivan Lake

e Complete construction of the cold water release facility within three years of
issuance of the License Surrender Order.

Interim Operations (Prior to construction of the cold water release facility)

¢ Initiate drawdown the day following Labor Day each fall in a way that manages
discharge flows to meet state water temperature standards (WAC 173-201A-
200) so that the combined waters of Outlet Creek and Sullivan Creek as
measured at “below confluence water temperature gage” do not exceed 16 °C.

Reservoir Level Operations and Requirements (once construction of the cold
water release facility is complete)

e Manage the discharges from the cold water release structure and the Sullivan
Lake dam gates: (1) to meet state water temperature standards (WAC 173-
201A-200); (2) with the goal of preventing the daily average “below confluence
water temperature” from exceeding 14 °C; and (3) with the goal of preventing
the daily average “below confluence water temperature” from deviating from the
daily average Sullivan Creek “above confluence water temperature” by more
than 1 °C, when daily average “above confluence water temperature” is less than

14 °C.,
e [nitiate drawdown the day following Labor Day each fall, and in the manner
described below:

1. Manage the discharges from the cold water pipe and the Sullivan Lake
dam gates: (1) to meet state water temperature standards (WAC 173-201A-200);
(2) with the goal of preventing the daily average “below confluence water
temperature” from exceeding 14 °C; and (3) with the goal of preventing the daily
average “below confluence water temperature” from deviating from the daily

average Sullivan Creek “above confluence water temperature” by more than 1
°C, when daily average “above confluence water temperature” is less than 14 °C.

2. Maintain the operation described in item (3) immediately above until fall
turnover.

3. Maximize discharge flows through the cold water release structure and
minimize the use of the low-level gates at the dam during fall drawdown.

4. After November 15, make all releases from Sullivan dam, up to the
capacity of the cold water pipe, through the pipe.

5. Do not allow the daily average temperature to vary more than 2°C per day.
Water Supply Program

e Manage the discharges shown in Table 3.9 above: (1) to meet state water
temperature standards (WAC 173-201A-200); (2) with the goal of preventing
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the daily average “below confluence water temperature” from exceeding 14 °C;
and (3) with the goal of preventing the daily average “below confluence water
temperature” from deviating from the daily average Sullivan Creek “above
confluence water temperature” by more than 1 °C, when daily average “above
confluence water temperature” is less than 14°C.

Staff Analysis
Cold Water Release from Sullivan Lake

The District’s proposed cold water release facility would consist of a 48-inch
diameter pipe fitted with fish exclusion screens on the intake that would sit on the
bottom of Sullivan Lake at a depth of 36.5 meters (about 120 feet). The pipe would be
routed down the lake outlet channel to Sullivan Lake dam and then through one of the
three existing low-level outlet gates at the dam.

Sullivan Lake is similar to many lakes in temperate climates in that it stratifies in
the summer. As solar radiation warms the surface water, colder water sinks to the
bottom of the lake because it has a higher density. This results in situation where a
layer of warmer water (epilimnion) floats on top of a colder layer (hypolimnion). The
District’s proposed cold water release facility would take advantage of this natural
condition by withdrawing water from a depth of 36.5 meters where the water
temperature would be lower than water they currently spill which is from 6 meters (19.7
feet) of depth. In 2009, Washington DFW installed temperature sensors in Sullivan
Lake from the surface to a depth of 20 meters (65.6 feet), at two meter (6.6 feet)
intervals, to characterize water temperatures in Sullivan Lake from May through
November. Results are shown in Figure 3-6.
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Sullivan Lake and Qutlet Creek Temperatures 2009

With Lake Temperature At Various Depths
{Mote: Dutlet Creek Temperstura Close To Leke at 5m to 6m depth)
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Figure 3-6. Sullivan Lake temperatures by depth in 2009 (Source: Seattle, 2010).

These data show that water temperature in Sullivan Lake at 6 meters of depth
ranges from 14 °C in June, peaking around 21 °C in late summer, and falling back down
to approximately 7° C in the late fall when the lake un-stratifies. In comparison, the
temperature of water at 20 meters stayed constant just above 6 °C for the entire time
period. Water from 20 meters was between 8 °C and 15 °C cooler than water from 6
meters for the majority of the time period.

To further explore the effects of this proposed measure, the District under took a
modeling effort to determine if these releases of colder water would noticeably reduce
the water temperature below Sullivan Lake dam (District, 2010). Under current project
operations, the water released from Sullivan Lake into Outlet Creek is the warmest
water in the project area. Sullivan Creek upstream of the confluence with Outlet Creek
tends to contain some of the coolest water in the project area, until it mixes with the
warmer Outlet Creek water. This results in the temperatures in Sullivan Creek
downstream of the confluence being appreciably warmer than those upstream (figure 3-
7). The water released from the cold water release facility into Outlet Creek would be 8
°C to 15 °C cooler than what is currently released. The mixing of this water with
Sullivan Creek water, which rarely exceeds 14 °C upstream from the confluence with
Outlet Creek, would result in temperatures downstream of the confluence below 14 °C.
The results of the modeling indicate that using cold water releases from approximately
20 meters of depth or deeper would improve the downstream temperature regime
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measurably, cooling the summer and fall water temperatures in Outlet and Sullivan
creeks such that it would be possible to meet and even go below state water quality
standards for temperature. The District’s modeling suggests that with appropriate
management of the discharge flows, the daily average temperature in Sullivan Creek
downstream from its confluence with Outlet Creek should not exceed 14 °C and the 7-
day average of the daily maximum temperature should not exceed 16.0 °C.
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Figure 3-7. Temperatures in Outlet and Sullivan Creeks and mixed temperatures June
16 through November 17, 2009 (Source: Seattle, 2010).

To capitalize on the maximum water cooling effect that the cold water release
facility could provide, it would be appropriate to release as much of the required
releases from Sullivan Lake via the cold water release structure, as opposed to the low-
level gates on the dam when the lake is stratified. The District’s proposal would
achieve this by maximizing discharge flows through the cold water release structure at
all times during the fall drawdown (the day after Labor Day until November 14) when
the lake is stratified for the majority of that period. The Districts modeling also shows
that in an average water year about 93 percent of all flows could be released through the
cold water release structure; thereby better controlling temperatures and minimizing
entrainment of fish through the low level gates. However, after the lake mixes in the
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fall, there would likely be no additional water quality benefit because the temperature of
water at 36.5 m (the cold water intake) and 6 m (the low-level gates) would be almost
identical.

The District also utilized models to help determine if the facility would have
negative biological effects in Sullivan Lake. The area of concern which was examined
related to lake productivity. The productivity study attempted to characterize both
primary and secondary productivity in Sullivan Lake and to determine if the proposed
changes in releases would have an effect on them. Primary productivity is defined as
the production of organic compounds through the process of photosynthesis (i.e. the
growth of algae and plants in a water body). Secondary productivity is the biomass
formation or energy fixation by heterotrophic organisms, such as grazers and
decomposers, deriving their energy from photosynthetic plants or autotrophs (i.e. the
growth of zooplankton in a water body that feed on the algal or plant material). The
results of the productivity modeling effort show that Sullivan Lake has very low
productivity overall. Additionally the study found that the majority of both the primary
and secondary productivity of Sullivan Lake occur in the epilimnion of the lake during
the months when the lake was stratified. These results support the conclusion that
releasing water from hypolimnion into Outlet Creek would have no noticeable effect on
lake productivity.

The construction of the cold water release facility could result in some adverse
affect on water quality in Sullivan Lake. The laying of the pipe that would withdraw
water from 36.5 meters would result in disturbance and stirring up of the sediment of
Sullivan Lake. This disturbance would locally increase turbidity in the lake, however
we expect such effects would minor in nature and short lived, as the sediment would
settle fairly quickly.

Interim Operations (Prior to construction of the cold water release facility)

Until the cold water release structure is installed, careful management of
discharge flows would be required to meet state water quality standards, and prevent
dramatic changes in temperature. Ramping up flows slowly in the fall and targeting
maximum flows of no more than 225 cfs in the fall should allow the District to
adequately manage discharges to meet state water quality standards.

The District also proposes to manage discharges from Sullivan Lake so that
average daily temperature downstream from the confluence of Outlet and Sullivan
creeks would not deviate by more than 1 °C from the average daily temperature of water
upstream of the confluence when that water is less than 14 °C. This would benefit the
water quality in Sullivan Creek by ensuring that no drastic temperature shift would
occur in Sullivan Creek between water above and below the confluence with Outlet
Creek. The District does not propose to meet this criterion after fall turnover when
Sullivan Lake un-stratifies because it would often not be possible.
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During the fall drawdown, the District proposes to manage Sullivan dam
discharges so that the daily average temperature would not vary more than 2° C per day.
This would enhance water quality in both Outlet and Sullivan creeks in that there would
be no sudden water temperature shifts over a short period of time. These shifts could
occur if the project were operated such that discharges from the dam were alternated
from the cold water release structure to the low-level gates in an a “one or the other”
manner without a more gradual shift between the two sources. This proposal would
also be beneficial in that it would help the District manage discharges from Sullivan
Lake so that average daily temperature below the confluence of Outlet and Sullivan
creeks would not deviate by more than 1° C from the average daily temperature of water
upstream of the confluence when that water is less than 14° C. Overall, managing the
project so that water temperatures are cooler, without creating any abrupt thermal
changes, would be beneficial to water quality in the project area when compared to
existing conditions.

Water Supply Program

Under the settlement agreement, the District may release water from the Sullivan
Lake dam for the purposes of satisfying water use needs downstream from the project.
The District would implement the same measures as it proposes for normal operation
after construction of the cold water release facility. Namely, the District proposes to:
(1) manage releases from Sullivan Lake after construction of the cold water release
facility so that daily average temperature in Sullivan Creek downstream from its
confluence with Outlet Creek would not exceed 14° C and so that the 7-day average of
the daily maximum temperature would not exceed 16.0°C; and (2) manage discharges
from Sullivan Lake so that average daily temperature downstream from the confluence
of Outlet and Sullivan creeks would not deviate by more than 1° C from the average
daily temperature of water upstream of the confluence when that water is less than 14°
C. The effects on water quality would be the same as we previously described for
normal operations once the cold water facility is constructed and are discussed in the
previous section.

Mill Pond Dam Decommissioning

As a part of the Sullivan Creek license surrender, the District filed a Mill Pond
Decommissioning Plan. This plan would entail the removal of the Mill Pond dam and
the associated log crib dam to return Sullivan Creek to a natural, free-flowing stream
environment. This plan would be finalized after consultation with Seattle, the Kalispel
Tribe, Ecology, and Forest Service and would be submitted to the Commission for
approval within 24 months of license surrender order.

The District proposes to implement a dam bypass and gradual flow release
approach for removal of the concrete and log-crib dams. Mill Pond would be lowered
20 to 25 feet with the water being diverted around the dam into Sullivan Creek through
a siphon pipe. All dam removal work would be done in the dry, and during this time, all
Sullivan Creek flow would be diverted around the construction area via the siphon pipe.
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Once the concrete and the log crib dam are removed, the District would empty Mill
Pond completely (approximately 15 more feet) using a decanting tower which would be
built into the cofferdam. The District then proposed to restore the original channel of
Sullivan Creek that is currently inundated by Mill Pond. Restoration of the original
channel would be accomplished in three segments.>” After this restoration, all Sullivan
Creek flow would be retuned to its original channel.

The plan would include a number of mitigative measures to reduce the impacts
of this action on water quality in the project area. They include:

e 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.

e Design Reach 3 with a hydrologically connected streambed and floodplain.

e 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 would be no floodplain because it is confined in bedrock. In
Reaches 2 and 3, there would be a floodplain to provide riparian habitat and
wood species recruitment.

e Install and anchor logs, branches and root wads (LWD) in the stream channel and
floodplain to provide flow resistance under various flow conditions, habitat
complexity, bank protection, sediment filtering, and mimic natural floodplain
dynamics. Engineered LWD jams would be anchored in appropriate locations to
provide roughness and flow dissipation.

e 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 would
be used to dissipate energy and create pools. They would 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.

The District’s proposed Mill Pond Decommissioning Plan is part of its settlement
agreement filed on March 29, 2010. American Whitewater, Interior, and Washington
DFW filed letters (on July 19, September 2, and September 3, 2010, respectively)
stressing their support for all the conditions of the settlement agreement. The Forest

> Reach 1 would consist of the channel from just behind the current dam to
approximately 300 feet downstream from the dam. Reach 2 would consist of
approximately 500 feet of channel currently under the middle of Mill Pond. Reach 3
would consist of approximately 400 feet of channel just upstream of Reach 2, to nearly
the current confluence of Sullivan Creek and Mill Pond.
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Service, in its letter filed August 24, 2010, recommends that the District implement the
proposed Mill Pond Decommissioning Plan.

Staff Analysis
Water Quantity

Under current conditions, inflow into Mill Pond roughly equals outflow. The
flow and amount of water in Sullivan Creek above and below the Mill Pond dam under
the District’s proposal would not change from current conditions. The only difference
would be that where currently Sullivan Creek contains an impoundment, the proposal
would result in Sullivan Creek being returned to a natural, uninterrupted stream.
Overall, hydrology in the project area would not be affected once Sullivan Creek was
restored to its natural state. However, the hydrology of the project area would be
affected during the process of dam removal. The District proposes to drain Mill Pond
so that it may remove the dams in the dry. To achieve this dry condition, the first 20 to
25 feet of water which is currently stored in Mill Pond would be routed via a 48-inch
siphon pipe around the dam and into Sullivan Creek.®® This water from Mill Pond
would be drained sometime between July and October. To understand the effects of
this, we compared the proposed flows in Sullivan Creek during pond drawdown with
the average flows that currently exist during that time period. Current natural inflow
into Mill Pond varies by month, as shown in table 3-10.

Table 3-10. Average inflow/outflow into Mill Pond during proposed emptying
timeframe (Source: District, 2010).

Month Average Inflow/Outflow in cfs
July 144

August 72

September 65

October 250

According to the rating curve for a 48-inch siphon pipe provided as part of the
Mill Pond Decommissioning Plan, the amount of extra water placed into Sullivan Creek
below Mill Pond dam during the initial 20 to 25 foot drawdown would range from 200
to 87 cfs, depending on the head in the pond. At full pond (2,505 feet), the siphon
would carry 200 cfs around the dam and return it to Sullivan Creek. As the pond
drained, the siphon would carry approximately 4-8 cfs less for every foot of drawdown,
due to decreased head. Once the pond was lowered 24 feet, the last foot would be
drained at a rate of 87 cfs.

*8 See telephone memo of 12/15/10 between Commission staff and the District.
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During a 2-year flood event, the estimated streamflow at the Mill Pond dam is
approximately 986 cfs. Under the District’s proposal, the maximum amount of water
discharged into lower Sullivan Creek would be 450 cfs (250 cfs outflow if they started
in October plus 200 cfs from the siphon). Thus, draining the Mill Pond dam during the
proposed time frame would not create flooding downstream in Sullivan Creek.

The draining of Mill Pond would increase the amount of water in lower Sullivan
Creek above natural levels for a period of time. This increase in flow would create
more aquatic habitat than is currently available in Sullivan Creek. This would likely
provide some benefit to aquatic organisms in Sullivan Creek. This benefit would be
short-lived, however, as flows would return to their natural quantities upon completion
of drawdown. The amount of time it would take to draw down Mill Pond this amount is
not exactly known, but is likely to range from days to a few weeks.

At some point after the initial 20-25 feet drawdown of Mill Pond, both the
concrete and the log-crib dams would be removed. Once this was accomplished, the
District proposes to lower Mill Pond an additional 15 feet (or until the pond is fully
empty) through the decanting tower that would be a part of the constructed cofferdam.
The timing and amount of these emptying flows is not known, however, their effects are
expected to be minor. Similar to the initial 20-25 feet draw down, the draining of the
final 15 feet of water would not lead to flooding in Sullivan Creek and would provide a
short-lived environmental benefit through an increase in the amount of aquatic habitat.

The District proposes to restore the natural channel of Sullivan Creek, which is
currently inundated by Mill Pond, to be able to carry the amount of water that
corresponds to the 2-year flood level. This measure would protect the project area from
repetitive flood events, while still allowing the creek to be connected to its floodplain.

Water Quality

Mill Pond currently impounds water in Sullivan Creek which has a number of
effects on water quality, the most notable of which is increased temperature.
Impounded water is exposed to radiant heat that it would not be if were flowing down
Sullivan Creek. This water absorbs the radiant heat which results in increased
temperature. The water in Mill Pond is then eventually discharged to Sullivan Creek at
a temperature which is higher than it would have been naturally. A recent study showed
that the Mill Pond dam increased the temperature of Sullivan Creek water by 2.0 to 2.4°
C (District, 2010). This increase in temperature can lead to exceedences of state water
quality standards and decrease the quality of Sullivan Creek’s aquatic habitat. The
impoundment of Sullivan Creek water also could decrease DO levels in the stream by
reducing aeration opportunities that would occur naturally.

The removal of Mill Pond dam would allow flows in Lower Sullivan Creek to
pass through the former pond area without becoming impounded. This new flow
regime would reduce the amount of time that radiant heat is allowed to penetrate the
surface layer of water in the pond. This permanent direct effect on the flow regime of
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Lower Sullivan Creek would reduce temperatures by as much as 2.4° C, potentially
improving aquatic habitat. Revegetation of stream banks within the former pond reach
with native riparian, wetland, and upland plant species would provide shading and
cover, which would result in a cooling effect. Permanent indirect effects of temperature
reduction would include the potential to attract more fish species into Sullivan Creek
from Boundary Reservoir due to its colder water temperatures.

The restoration of Sullivan Creek water into its historical stream bed may
increase DO levels through a return to natural flows that are not present in the
impounded condition. The installation of LWD, boulders and riffles would increase
aeration opportunities and cause greater amounts of oxygen to diffuse in the water
column when compared to current conditions.

One of the goals of the restoration effort is to return Sullivan Creek to its natural
state, which in part would include restoration of the original stream channel where
possible. The District proposes a number of measures to ensure that when Sullivan
Creek is restored it would function in a hydrologic manner that would replicate pre-
project conditions. The proposal to ensure that Reaches 2 and 3 would be
hydrologically connected to their floodplain would help to achieve this. The health of a
stream is largely a function on its connectivity to its floodplain. Streams are often
dependent on their floodplain for provision of nutrients and structure. When a stream
overflows its channel into its floodplain and eventually recedes back, the water contains
nutrients in the form of organic matter that are deposited into the stream and become an
important trophic link in the system. The water can also contain woody debris, gravels,
and other physical constituents of aquatic habitat that are beneficial to aquatic
organisms. The District’s proposal to restore the inundated Sullivan Creek channel in a
manner such that it would be hydrologically connected to its floodplain would be
beneficial to Sullivan Creek.

Placement of LWD and rock weirs in the restored channel would create varied
flow conditions which would result in habitat complexity. Directly behind these
structures, pool habitat would be created and their proposal to space out the structures
would create run and riffle areas between pools. These structures would also provide
erosion control and would mimic natural floodplain dynamics. Overall, these measures
would help to return Sullivan Creek to a natural state and would be beneficial for the
creek and the aquatic organisms that inhabit it.

3.4.3 Cumulative Effects

The Pend Oreille river basin contains a number of hydroelectric dams and other
developments, such as mines and human settlements. Effects of these actions combined
with effects from the Boundary Project likely result in negative cumulative effects on
aquatic resources in the river basin. Negative aquatic effects due to cumulative actions
in the basin include higher water temperatures, lower DO levels, higher TDG levels,
higher pH levels, higher levels of macrophyte colonization, higher probability of
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invasion by aquatic invertebrates, and increased level of toxins in the water column and
sediments that could be available for uptake by aquatic species.

Under Seattle’s proposed action, water temperatures in the project are expected
to be lower, TDG in the project tailrace would be lower, pH in localized areas would be
lower, the areas of macrophyte colonization would be reduced, and the project area
would be monitored for the presence of invasive aquatic invertebrates. All of these
effects of the proposed action would reduce the Boundary project’s cumulative effects
on aquatic resources in the river basin.

Under Seattle’s proposed action, there would be no change in hydrology in the
project area, DO levels would not be affected, and there would be no change in the
bioavailability of toxins to aquatic species. Construction of the Boundary Project likely
contributed to some adverse cumulative effects on these resources, but the proposed
action would not further contribute to the bioavailability and uptake of toxins.

Construction and operation of the Sullivan Creek Project likely contributed to
cumulative effects in the project area. The Pend Oreille river basin contains a number
of other hydroelectric dams and other developments, such as mines and human
settlements. Effects of these actions, combined with effects from the Sullivan Creek
Project, likely resulted in adverse cumulative effects on aquatic resources in the river
basin, most notably resulting in higher water temperatures and fragmented habitat.

The District’s proposed action would have a positive contribution to cumulative
effects in the project area when compared to current conditions. Under the District’s
proposal, water temperatures in Sullivan Creek would be lower and habitat connectivity
would be improved. Therefore, the effects of the proposed action would reduce the
project’s contribution to cumulative effects on aquatic resources in the river basin.

3.5 AQUATIC RESOURCES
3.5.1 Affected Environment

3.5.1.1 Boundary Project

Boundary Reservoir has a small active storage capacity relative to mean daily
river flow, and project operations, therefore, have little effect on the annual, seasonal, or
monthly storage and release of water to the Pend Oreille River. Retention time of water
in Boundary Reservoir averages less than 2 days; consequently, the reservoir more
closely resembles a riverine system.>® The project is operated as a daily load-following
facility, which primarily affects instream flow releases on a daily or hourly basis. Water
surface elevations in Boundary Reservoir fluctuate in response to inflow variation,

> Washington State defines lacustrine systems as those with retention times
greater than 15 days (see WAC 173-201A).
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project operations, and wind-induced waves. Daily water surface elevation fluctuations
range from 1.15 to just over 18 feet in the Boundary dam forebay, and from 0.42 to 4.8
feet in the Box Canyon dam tailrace (based on data from 1987 to 2005).

Aquatic Habitat

In summer, water temperatures in Boundary Reservoir often exceed 68 °F
(20 °C). Vertical temperature profile measurements indicate that the reservoir is largely
vertically mixed throughout the year, although limited surface warming occurs in the
forebay during summer and early fall. There are no substantial longitudinal trends in
temperature at any time during the year. Summer pH values at times exceed 8.5, and
some spatial variability in pH occurs as a result of localized geochemistry. DO
concentrations are typically at, or above, saturation. Turbidity, conductivity, and
nutrient concentrations are low, with phosphorus and nitrogen concentration often
below detection limits. Water quality in the project area is discussed in greater detail in
section 3.4.1.1, Water Quantity and Quality, Affected Environment — Boundary Project.

For analysis of project effects, as presented in section 3.5.2.1, we describe the
aquatic resources from a geographic point 3.9 miles downstream from the Boundary
dam (confluence of Red Bird Creek in Seven Mile Reservoir), upstream to the Box
Canyon dam. The project area is delineated into four distinct reaches, based on habitat
characteristics that result from reservoir physiography: the Tailrace/Seven Mile
Reservoir Reach, the Forebay Reach, the Canyon Reach, and the Upper Reservoir
Reach (figure 3-8).%

The Tailrace Reach extends from the Boundary dam downstream to the
confluence with Red Bird Creek (RM 13.1 —17.0). At low Seven Mile Reservoir water
surface elevations, riverine habitat is present in the Pend Oreille River downstream to
the confluence of Red Bird Creek. At high reservoir levels, the riverine habitat
upstream of the Red Bird Creek confluence becomes reservoir habitat. The Boundary
dam tailrace area is characterized by deep pools (greater than 75 feet) in the spillway
and turbine afterbays, but is generally less than 30 feet deep elsewhere. Downstream of
the spillway and afterbay pools, the tailrace is relatively swift, with cobble and boulder
substrates. Habitat diversity is provided primarily by instream boulders and alcoves
along the channel margins. Varial habitat® (< 10 feet) makes up between 12.9 and 33.3
percent of the total area of the Tailrace Reach, depending on flow.

% \We describe the physical habitat conditions in these four reaches later in our
discussion of the existing environment.

%! The varial zone is the area beside a river channel that is subject to rapid
wetting and drying as the flow rate changes.
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The Forebay Reach, which extends from the Boundary dam upstream to the
lower end of Z Canyon (RM 17.0 — 18.0), is wide and deep, with steep-sided banks and
water depths to about 270 feet. There is little shallow, littoral habitat in this reach. A
small island near the center of this reach provides some habitat complexity, although the
shores of the island are also steep. Varial zone habitat makes up between 3.4 and 4.4
percent of the total area of the Forebay Reach, depending on flow and reservoir water
surface elevation. Pewee Creek drains into this section of the Boundary Reservoir at
RM 17.9. The mouth of Pewee Creek is a vertical 164-foot waterfall (McLellan, 2001).

The Canyon Reach, which extends from the downstream end of Z Canyon to
Metaline Falls (RM 18.0 — 26.8), is predominantly narrow, with steep rock walls. A
few large embayment and backwater channels provide localized shallow habitats with
aquatic macrophyte beds, and areas of rock outcroppings provide habitat complexity.
Downstream of Slate Creek, the canyon is more constricted, and water depths exceed
100 feet, whereas depths upstream of Slate Creek are typically 80 to 100 feet. Varial
zone habitat makes up between 6.4 and 8.4 percent of the total area of the Canyon
Reach, depending on flow and reservoir water surface elevation. In addition to Slate
Creek, there are six other tributaries that drain into the Canyon Reach, including Lime
Creek (RM 19.0), Everett Creek (RM 21.9), Whiskey Gulch (RM 21.9), Beaver Creek
(RM 24.3; west side), Threemile Creek (RM 24.3; east side), and Flume Creek (RM
25.8). The upstream end of the Canyon Reach is inundated by Boundary Reservoir
when flows/water surface elevations are high.

Slate Creek has four main tributaries and two forks: Slumber Creek,®® Uncas
Gulch,®® Styx Creek,® and North and South Fork Slate creeks. Westslope cutthroat and
eastern brook trout are found in Slumber, Styx, and South Fork Slate creeks, as well as
Uncas Gulch (Forest Service, 1998a). Slumber Creek supports a self-sustaining
population of brook trout.

%2 Slumber Creek runs through a steep-sided valley and has an average channel
gradient ranging from 3 to 4 percent (Forest Service, 1998a). Channel sinuosity is low,
and instream cover consists primarily of large wood. Dominant substrates types include
sand, gravel, and cobble, and substrate embeddedness is greater than 35 percent.

% Uncas Gulch is contained in a steep-sided valley, and the channel has an
average gradient ranging from 4 to 6 percent (Forest Service, 1998a). Channel sinuosity
is generally low, and instream cover consists primarily of large wood. Dominant
substrate includes sand, gravel, and cobble, and substrate embeddedness is less than 35
percent.

% Styx Creek flows through a moderately steep-sided valley, and has an average
channel gradient ranging from 3 to 6 percent (Forest Service, 1998a). Channel sinuosity
is generally low, and instream cover consists mainly of large wood. Dominant substrate
includes sand, gravel, and cobble, and substrate embeddedness is less than 35 percent.
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The Upper Reservoir Reach, which extends from Metaline Falls to the Box
Canyon dam (RM 26.8 — 34.5), is relatively wide and shallow, with a combination of
silt, sand, and hard substrates, and water depths typically ranging from 10 to 25 feet.
Habitat diversity is provided primarily by islands, back channels, and near-shore aquatic
vegetation. Varial zone habitat makes up between 14.8 and 52.5 percent of the total
area of the Upper Reservoir Reach, depending on flow and reservoir water surface
elevation. Sullivan Creek, the largest tributary that drains into Boundary Reservoir, is
located in this reach just upstream of Metaline Falls at RM 26.9. Other tributaries that
drain into the Upper Reservoir Reach include Linton Creek (RM 28.1), Pocahontas
Creek (RM 29.4), Wolf Creek (RM 30.3), Lunch Creek/Sweet Creek (RM 30.9), Sand
Creek (RM 31.7), and Lost Creek (RM 32.2).

There are many named and unnamed tributaries that flow into Sullivan Creek,
not including water that enters Sullivan Creek from Sullivan Lake via Outlet Creek.
The named tributaries include Cascade, Copper, Deemer, Fireline, Gypsy, Johns,
Kinyon, Leola, Lookout, Mankato, North Fork Sullivan, Pass, Rainy, Stony, Thor,
Thunder, and Totem creeks. According to Forest Service (1996), the fish-bearing
drainages include Cooper, Deemer, Fireline, Gypsy, Kinyon, Leola, Mankato, North
Fork Sullivan, and Stony creeks. Westslope cutthroat trout are known to occur in all
fish bearing drainages, except Cooper, Fireline, and Stony creeks. Eastern brook trout
and brown trout, both introduced species, occur in many locations in the Sullivan Creek
watershed, and rainbow trout are thought to occur mostly in the mainstem of Sullivan
Creek.

Habitat conditions vary among Sullivan Creek’s tributaries. Cascade, Copper,
Kinyon, Rainy, and Totem creeks have the V-shape that is characteristic of a history of
debris torrents, and Cascade, Kinyon, and Totem creeks have landslide deposits at their
mouths (Forest Service, 1996). At the time of the Sullivan Creek watershed assessment
(Forest Service, 1996), riparian management objectives, with the exception of water
temperature, were not being met in Deemer, Kinyon, Leola, and Stony creeks. As the
result of historic timber harvest, Leola and Deemer creeks did not meet INFISH®
guidelines for LWD and bankfull width-depth ratio objectives. In addition, dispersed
recreation had adverse affects (“heavy” to “extreme” ratings under the “impact of
previous use” characterization) at some locations on Deemer Creek. The North Fork
Sullivan Creek dam, located 0.25 miles upstream of the creek’s mouth, is a barrier to
upstream fish passage.

 INFISH. 1995. Inland native fish strategy: Interim strategies for managing
fish-producing watersheds in eastern Oregon and Washington, Idaho, western Montana
and portions of Nevada. U.S. Department of Agriculture, Forest Service:
Intermountain, Northern, and Pacific Northwest Regions.
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Fish Communities

At least 28 species of fish occur in the Project area (table 3-11). Table 3-12

provides a summary of the periodicity, life history, and spawning and rearing habitat for
fish species in the project area. No anadromous fish are found in Boundary Reservoir or
the tailrace. Some fish species found in the reservoir may have adfluvial life histories.
Fish abundance and species diversity in Boundary Reservoir differ from that found in
the reservoir’s tributaries, and densities of all fish species are low in the deep water of
the reservoir, most of which occurs in the Forebay and Canyon reaches.

Table 3-11. Species composition, distribution, and abundance of fish within Seven Mile
and Boundary reservoirs (Source: Seattle, 2009).

Boundary Reservoir

Seven Mile
to Forebay Canyon Upper
Species Type Boundary  Reach Reach  Reach
Longnose sucker Native nonsport @) @) O C
Bridgelip sucker Native nonsport P N N N
Largescale sucker Native nonsport A A A A
Brown bullhead Non-native sport N @) P C
Pumpkinseed Non-native sport @) C C A
Smallmouth bass Non-native sport A A A A
Largemouth bass Non-native sport P @) @) @)
Black crappie Non-native sport O O O] C
Sculpin spp. Native nonsport P P P @)
Peamouth Native nonsport A A A A
Northern pikeminnow Native sport A A A A
Longnose dace Native nonsport P N N N
Redside shiner Native nonsport A C A C
Tench Non-native, P O C C
nonsport

Northern pike Non-native sport O N N @)
Burbot Native sport P @) @) @)
Yellow perch Non-native sport O A A A
Walleye Non-native sport @) @) @) @)
Cutthroat trout Native sport @) @) @) @)
Redband trout Native sport @) P P P
Hatchery rainbow Non-native sport C C C C
trout

Kokanee Non-native sport @) @) @) @)
Mountain whitefish Native sport C @) @) C
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Boundary Reservoir

Seven Mile

to Forebay Canyon Upper
Species Type Boundary  Reach Reach  Reach
Lake whitefish Native sport N N O N
Brown trout Non-native sport @) @) @) @)
Bull trout Native sport @) P P P

RTE

Eastern brook trout Non-native sport @) @) @) @)
Lake trout Non-native sport @) @) @) @)

Abundance Codes: A = abundant, C = common, O = occasional, P = present, status
unknown, N = not recorded in past or present studies (likely absent or rare).

Fish sampling by several entities (Forest Service, 1998a, b; R2 Resource
Consultants, 1998a); McLellan, 2001; and Seattle 2009d) provide the following general
characterizations of fish communities in Boundary Reservoir. The Forebay Reach fish
community is dominated by largescale suckers, northern pikeminnow, peamouth,
yellow perch, and smallmouth bass. Hatchery-reared rainbow trout, cutthroat trout,
burbot, walleye also exist in this reach. Rainbow trout, yellow perch, smallmouth bass,
and largescale sucker are relatively abundant in the Forebay Reach varial zone, and
smallmouth bass, lake trout, rainbow trout, and largescale sucker are also captured in
open waters of the Forebay Reach.

The Canyon Reach is dominated by minnows and suckers, including northern
pikeminnow, largescale sucker, redside shiner, and peamouth. Mountain whitefish is
occasionally observed, and hatchery-reared rainbow trout is commonly observed.
Yellow perch, pumpkinseed, suckers, and northern pikeminnow are abundant in the
varial zone, and tench have been captured in the varial zone. Similar to the Forebay
Reach, smallmouth bass, lake trout, largescale suckers, and rainbow trout have been
captured in open waters of the Canyon Reach.

116



Table 3-12. Periodicity, life history, and spawning and rearing habitat of fish species in the Boundary Project area (Source:

Seattle, 2009).

Species Spawning Spawn Time to Hatch ~ Optimal/Max  Juvenile Rearing Optimal/Max  Typical Max Size
Habitat Period or Emergence  Spawning Habitat Rearing Lifespan  (inches)
(month/day)  (days) Temperature Temperature  (yr)
Native Species
Longnose rivers: swift  4/15-7/15 8 at 59 °F; 11 41 - 48 °F lakes & streams; Max: 80.6 8-19 20.2
sucker riffles, gravel  (peak from at 50 °F; 1-2 weedy shallows by °F
substrates 4/30 — 6/24) weeks before day, deeper offshore
emergence by night
Largescale riverine; pool  4/10-7/15 14 46 — 55 °F lakes & streams; Max: 85 °F 8-15 22.2
sucker tailouts with (peak from weedy shallows by
fine gravel 4/30 — 6/24) day, deeper offshore
and sand by night
substrate;
occasionally
along
shoreline of
lakes
Sculpin spp. under rocks mottled: mottled: 41 -50 °F lakes & streams; 55 - 65 °F/ 4-5 mottled: 5
Feb. — June 20 —-30 at 50 benthic; rubble, 70 °F slimy: 2-3
slimy: °F slimy: gravel, or rocky
spring 28 at 46 °F substrates
Peamouth streams and May — June 7—-8ath54 °F 54 - 59 °F lakes & streams; 13 11.1

shorelines

with gravel
or rubble
substrate

young very shallow

during spring to fall;

over-winter in deep
water
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Species Spawning Spawn Time to Hatch  Optimal/Max  Juvenile Rearing Optimal/Max  Typical Max Size
Habitat Period or Emergence  Spawning Habitat Rearing Lifespan  (inches)
(month/day)  (days) Temperature Temperature  (yr)
Redside shiner gravel stream  April — July 3-7 at 58 - 64 °F Rivers & lakes, slow Summer 4-5 5.7
bottoms or 70 -73 °F to moderate current; 55 - 68 °F/
vegetation aquatic vegetation; in 75 °F
along lake stratified waters at
shorelines depth during
summer; over-winter
in deep water
Northern broadcast May —June 7 at 65 °F; free 57 - 65 °F lakes & streams, slow 68 - 73 °F 10 + 22.9
pikeminnow spawn over swimming in to moderate currents;
gravel, 14 shallows or surface
cobble, of pelagic zone in
rubble in summer; benthic
streams & during winter; YOY
lakes mud to rubble
substrate then move
to vegetated areas
Westslope riverine; 3/15 -6/15 49 — 63 50 °F/ Resident; stream 60 °F/70 °F 4-5 12.6 in Box
cutthroat trout  redds dug in (peak from 43 - 63 °F pools, gravel, rubble, Canyon
gravel 4/1 - 5/31 boulder, overhead
substrates cover. 10.91in
found in pool Pend
tailouts Adfluvial: same as Oreille
resident for 1 to 4 yr; tributaries
older fish lake
habitats
Redband trout  rivers; redds 3/1-6/30 50 at 50 °F 36 - 68 °F lakes & streams <70 °F/ 6 22.2
in gravel, (peak from 32-80°F
pool tailouts 4/1 —5/31)
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Species Spawning Spawn Time to Hatch  Optimal/Max  Juvenile Rearing Optimal/Max  Typical Max Size
Habitat Period or Emergence  Spawning Habitat Rearing Lifespan  (inches)
(month/day)  (days) Temperature Temperature  (yr)
Mountain gravel; riffles  10/15 - 1/15 30 at 48 °F 40 - 45 °F riffles in summer, 48 — 52 °F 8 17.1 in Box
whitefish and runs in (peak from large pools or runs in Canyon
streams; 11/1 - 12/31) winter in streams;
shoals along gravel bars at mouths
lake of tributaries for Box
shorelines Canyon
Bull trout riverine; 9/15-12/30 165 — 235 35.6-39.2 small fish - benthic <59 °F 5-7 Resident:
redds in (peak from °F with cover; large fish 6-12
gravel, pool  10/1—11/30) — large pools and
tailouts lakes Adfluvial:
23.8
Burbot lakes & winter — 71 at 34 °F 33-35°F shallows and stream upto15 45
riversunder  earlyspring  28-35at 39 °F channels
ice; 1-9 ft of 30 at 43 °F
water, over
sand and
gravel
Non-Native species
Brown lake April to June 5at 77 °F; 70 °F shallow vegetation; 5 12 -14
bullhead shallows, 7 at 69 °F benthic; lakes, ponds,
depression in sluggish areas of
mud or sand streams
near aquatic
vegetation or
woody debris
Pumpkinseed lake 5/15 - 6/31 3at 82 °F 60 °F clear water; dense > 70 °F 6 5
shallows, (peak from vegetation; sloughs,
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Species Spawning Spawn Time to Hatch  Optimal/Max  Juvenile Rearing Optimal/Max  Typical Max Size
Habitat Period or Emergence  Spawning Habitat Rearing Lifespan  (inches)
(month/day)  (days) Temperature Temperature  (yr)
depressionin  6/15—7/31) backwaters, slow
gravel, mud, moving rivers
or sand near
aquatic
vegetation
Smallmouth lakes 5/15-7/31 4-10 55-65 °F clear streams and 70 -80 °F 10 17-19
bass shallows, (peak from lakes; coarse
depressions 6/1 —7/15) substrate, boulders
and rocky reefs
Largemouth lakes; sand, 5/15 - 7/31 3-7 60 — 65 °F shallow vegetation 68 °F/75 °F 8 17.2
bass gravel, (peak from and woody debris;
rubble 1-4 ft 6/1 —7/15) lakes and backwaters
deep, max 8 of rivers
ft deep
Black crappie lakes; 5/15 - 8/31 2—-3at65°F 58 — 64 °F clear water; dense 8 8.4
shallow (peak from vegetation; large
depressions  6/15—7/31) streams, lakes and
inmud, <8 reservoirs; sand,
ft muck or organic
Yellow Perch lakes; egg 3/15-5/31 8-10 45 -52°F  lakes with vegetation; 70 °F 8 8.3
mass laid on (peak from clear water
vegetation, 4/5 - 5/15)
submerged
brush, or
sand, gravel,
or rubble
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Species Spawning Spawn Time to Hatch  Optimal/Max  Juvenile Rearing Optimal/Max  Typical Max Size
Habitat Period or Emergence  Spawning Habitat Rearing Lifespan  (inches)
(month/day)  (days) Temperature Temperature  (yr)
Walleye 230 feet, March— May 14 at 46 °F 43 -48°F  associated with cover 54 —84 °F 7-10 30
shoreline in depths <50 ft
areas, shoals
Northern Pike vegetated April — May 31 at42 °F 40 - 59 °F vegetated littoral 10 -12 59
littoral areas areas
Rainbow trout  rivers; redds February — 50 at 50 °F 36 - 68 °F lakes & streams <70 °F/ 6 22.2
in gravel, June 32-80°F
pool tailouts
Brown trout rivers; redds October — 50 at 50 °F 45— 55 °F lakes & streams 65—-75°F  9inBox 20.4in Box
in gravel, December 81 °F Canyon; Canyon;
pool tailouts 5 in Pend 13.6in
Oreille Pend
tribs. Oreille
tribs.
Eastern brook  rivers; redds August — 144 at 35 °F 40 - 50 °F spring fed headwater 55 - 66 °F/ 3 7.1
trout in gravel, December ponds and streams <775°F
pool tailouts
Kokanee riverine; September — 56 — 84 41 —55 °F lake pelagic zone 50 °F 4 16.7-17.7
redds in December
gravel, pool
tailouts
Lake trout lakes; gravel, October — 105 — 147 at 48 — 57 °F lakes 60 — 300 ft 50 °F 10-17 26.9-355
boulders, December 32.5-33.8 °F deep
rubble on
clean shoals
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Fish species diversity is higher in the Upper Reservoir Reach than downstream
from Metaline Falls, as the result of increased habitat diversity. The fish community in
the Upper Reservoir Reach is dominated by minnows, suckers, tench, and smallmouth
bass; brown bullhead is common and burbot is occasionally observed in this reach. In
addition, yellow perch, mountain whitefish, and pumpkinseed can be found in this
reach, and non-native northern pike and walleye are captured in this reach with
increasing frequency. The varial zone in the Upper Reservoir Reach provides extensive,
gently sloping to flat off-channel and slough habitat, often with dense aquatic
macrophyte beds in the summer. These areas provide important spawning and young-
of-the-year (YOY) fish rearing habitat for a variety of species. YOY sunfish, minnows,
perch, and suckers are locally abundant. The presence of suckers and sunfish in the
varial zone increases in summer, likely due to increased water temperatures. YOY
mountain whitefish have been observed in the varial zone during May and June, and
adult whitefish are found in the varial zone in November (likely due to spawning).
Northern pikeminnow and peamouth are present in the open water of the Upper
Reservoir Reach.

As discussed in section 3.4.1.1, Water Quantity and Quality, Affected
Environment — Boundary Project, summer water temperatures in Boundary Reservoir at
times exceed 68 °F (20 °C), which is too warm to provide optimum summer habitat for
trout species (i.e., generally less than 60.8 °F (16 °C) (Bjornn and Reiser, 1991).
Triploid rainbow trout planted by Seattle®® are by far the most numerous trout species
present in Boundary Reservoir, accounting for 64 to 90 percent of the salmonid
observations during relicensing surveys, depending on the reach. Wild rainbow trout
(redband and hatchery origin) and brown trout are the next most common trout species
in the reservoir, and cutthroat trout are uncommonly observed in the reservoir. No
cutthroat trout, bull trout, or rainbow trout spawning, and no bull trout rearing, occurs in
the reservoir. Cutthroat and rainbow trout YOY are captured exclusively in tributary
streams near their confluences with the reservoir, whereas mountain whitefish,
smallmouth bass, and cyprinid species YOY inhabit the reservoir. Although not
abundant, trout species in the reservoir show a summertime preference for habitat in
tributary deltas, because the relatively low temperatures of the tributary inflows provide
thermal refugia from warmer water in the mainstem reservoir (Seattle, 2009b).

The larger tributaries to Boundary Reservoir contain a variety of fish species, and
most salmonids in the vicinity of the project occur in the tributaries. The dominant
sport fish in the tributaries are westslope cutthroat trout, eastern brook trout, rainbow

% The Washington DFW no longer provides permits for triploid rainbow trout
stocking into Boundary Reservoir due to concern over potential competition with native
salmonids, low catch rates, poor salmonid habitat conditions, and low survival and
retention in the reservoir.
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trout, and to a lesser extent brown trout and mountain whitefish. Bull trout, kokanee,
and burbot have been found in Sullivan Creek.

The fish community in the Tailrace Reach is dominated by minnows and suckers,
including northern pikeminnow, largescale sucker, redside shiner, and peamouth.
Smallmouth bass are the most abundant sport fish. Mountain whitefish and both wild
and hatchery-reared rainbow trout are common in the reach. Walleye, a non-native
species, was caught in the Tailrace Reach in 2007. Data collected in 2007 — 08 indicate
that little trout spawning occurs in the project tailrace (Seattle, 2009b). Suckers,
smallmouth bass, and triploid rainbow trout accounted for nearly 85 percent of the
varial zone catch in 2007 — 08 sampling. Fish abundance in the varial zone is highest in
July. Suckers and triploid rainbow trout dominated the open water catch. Large
northern pikeminnow are commonly encountered in the deep waters of the spillway
pools and afterbay. Walleye are occasionally found at depths of 10 to 20 feet. Aside
from suckers and northern pikeminnow, no YOY have been caught in the Tailrace
Reach, due to the fact that highly variable and often swift flows over coarse substrates
likely limit the spawning habitat for many species in the reach.

Physical Habitat

Physical habitat varies by reach in Boundary Reservoir, but the project area
provides limited habitat for adult and juvenile salmonids. The Forebay Reach has little
shallow, littoral habitat. Habitat complexity is provided by a single island. The Canyon
Reach has a few embayment and backwater channels that provide localized shallow
habitat with macrophyte beds, and areas of rock outcroppings provide some habitat
complexity. The Upper Reservoir Reach exhibits the greatest amount of physical
habitat of the reservoir reaches, with habitat diversity provided by islands, back
channels, and near-shore aquatic vegetation.

Large wood debris (LWD) was mapped along the Boundary Reservoir shoreline
in 2007. The mapping showed that LWD is distributed in concentrated areas throughout
the reservoir (table 3-13). Abundance is greatest in the Canyon Reach, followed by the
Upper Reservoir Reach. The Forebay Reach has very little LWD.

Table 3-13. Large woody debris in the Boundary reservoir by reach (Source: Seattle,
2009).

Large Wood
Reach Reach Length (miles) | Total Count Total Volume (ft*/mile)
(no./mile)
Forebay |1.0 80 2.881
Canyon 8.9 118 4,706
Upper 17 53 2,881
Reservoir
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Macrophyte beds are much less extensive downstream from Metaline Falls (18.6
acres) than in the Upper Reservoir Reach (137.6 acres). Eurasian watermilfoil and
coontail are the dominant plant species found in Boundary Reservoir (table 3-14.
Macrophytes can provide habitat and food for benthic macroinvertebrates and fish
(Engel, 1995), particularly spawning fish, fry, and juveniles.

Table 3-14. Macrophyte beds in Boundary reservoir (Source: Seattle, 2009)

Number of Macrophyte Macrophyte Bed Size Range
Reach Beds (acres)
Forebay 12 0.001 -84
Canyon 27 0.001-7.9
Upper Reservoir | 33 0.02 -61.7
Tailrace 0 0

Many Boundary Reservoir tributaries have natural upstream fish migration
barriers close to the reservoir (Seattle, 2006). Some tributaries have no potential
adfluvial habitat, whereas Sullivan Creek has nearly 22,000 linear feet of adfluvial
habitat.

Physical habitat at the mouths of the tributaries varies by tributary. A detailed
characterization of the tributary deltas in Boundary Reservoir can by found in Seattle
(2009a), and is summarized in section 3.7.1.1, Threatened and Endangered Species,
Affected Environment — Boundary Project. For tributaries where flow was present at the
mouth during September, stream temperatures ranged from 46.4 — 59 °F (8 — 15 °C),
and flows ranged from 0.001 — 40.5 cfs (40.5 cfs in Sullivan Creek).

Seasonality of Fish Distribution and Abundance

Fish use of the shallow near-shore margins and off-channel areas of Boundary
Reservoir is low during February through early May, compared to the summer months.
From June through August, there is an increase in the relative abundances of juvenile
suckers and minnows in near-shore areas. Large numbers of YOY fish are present in
the Upper Reservoir Reach during this period, and small YOY fish, swim-up fry, and
larval fish are found near the shorelines throughout the Canyon and Forebay reaches
(Seattle, 2009b).

Wild rainbow trout capture rates are highest during the early spring and late fall,
likely related to reduced water temperatures. Adult walleye are found in the Tailrace
Reach primarily during April, when the species would be expected to spawn. The catch
rate of adult smallmouth bass also increased during the spawning period of May and
June in the Upper Reservoir Reach.
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Target Fish Species

The following species were identified as important species relative to potential
project effects:

e Target Species
> bull trout®”
> westslope cutthroat trout
» mountain whitefish
e Species of Interest
» smallmouth bass
» minnows, suckers, and perch fry and juveniles

Westslope Cutthroat Trout — Westslope cutthroat trout are found in Boundary
Reservoir, but their abundance is low. In contrast, cutthroat trout are found in nearly all
of the larger tributaries that drain into Boundary Reservoir, the major exception being
Flume Creek (Forest Service, 2005). Genetically pure strains are known to occur in
North Fork Sullivan Creek (upstream of the town of Metaline Falls water supply
diversion dam) and Harvey Creek (upstream of Sullivan Lake) (Small and VVon Bargen,
2008), as well as in Sweet, Slate, and Peewee creeks. FWS (1999) indicates that
cutthroat trout are usually found in the cooler, upper reaches of the tributaries, but
suggested this was due to competition with other trout species (e.g., rainbow and brook
trout).

Of the cutthroat trout captured or observed in or adjacent to Boundary Reservoir
during 2007 — 08, the majority were observed in the lower reaches or deltas of
tributaries to the reservoir. During the spring and summer, cutthroat trout are more
frequently found in the Box Canyon tailrace (spring primarily) and in association with
stream mouths, including Sweet, Sullivan, and Russian (in Canada) Creeks, potentially
using these areas for feeding or as thermal refugia. During the winter, cutthroat trout
use the Boundary tailrace and the area immediately downstream from the Box Canyon
tailrace.

Mountain Whitefish — Mountain whitefish are the most frequently observed or
captured native salmonid in Boundary Reservoir, but represent less than 1 percent of the
fish community in the project area. Tributary surveys indicate that mountain whitefish
are only present in Sullivan and Sweet creeks (McLellan, 2001; R2 Resource
Consultants, 1998a; Seattle, 2009b). Most of the mountain whitefish population in the
project area resides in the Upper Reservoir Reach.

87 \We discuss bull trout in section 3.7, Threatened and Endangered Species,
Affected Environment.
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Adult whitefish in spawning condition occur in the 1-mile reach downstream
from the Box Canyon dam, and eggs have been collected on egg mats in the reach.
Mature whitefish have also been observed in the Boundary dam tailrace. Whitefish
eggs have been collected on egg mats at the mouth of Sullivan Creek. Biotelemetry
studies show that mountain whitefish use habitat in the Boundary and Box Canyon
tailraces during the spring through fall period, then move to deeper water areas
downstream of the tailraces to overwinter.

Smallmouth Bass — Smallmouth bass is a non-native species that has become a
popular sport fish in Boundary Reservoir. Largemouth bass are also present, but in
much lower abundance. Smallmouth bass generally have a small home range during
most of the year, but may move distances up to about 1 mile (Todd and Rabeni, 1989;
Wydoski and Whitney, 2003).

Smallmouth bass occupy all reservoir reaches, but are most abundant in the
Upper Reservoir Reach, least abundant in the Forebay Reach, and of intermediate
abundance in the Canyon Reach. Smallmouth bass are most frequently found in the
Box Canyon tailrace, near Sand, Sweet, and Pocahontas creeks, and in the Boundary
Forebay Reach throughout the year. However, during spring and summer, they are
widely distributed throughout Boundary Reservoir. Smallmouth bass feed over a large
range of depths, and during high flow conditions, bass are routinely found in shallow
water, inundated creek deltas, and inundated terrestrial habitat.

Minnows, Suckers, and Perch — Minnows are sufficiently abundant in Boundary
Reservoir to be important prey for predatory fish; northern pikeminnow and peamouth
being the most abundant (6.3 and 7.3 percent of the catch, respectively). Suckers (28.1
percent of the catch) and yellow perch (13.3 percent of the catch) also are available in
sufficient abundance to be important prey species. Non-salmonid fry are observed
beginning in July along the reservoir shoreline, and in backwaters and trapping pools.

Recreational fishery

Access to Boundary Reservoir for recreational fishery occurs primarily from
three boat ramps: one each at the Forebay Recreation Area, in Metaline, and near the
Box Canyon dam. Creel surveys in 1997 indicated the Upper Reservoir Reach is the
most heavily fished area of the reservoir (R2 Resource Consultants, 1998a). Northern
pikeminnow and rainbow trout are the two most commonly caught sport fish during the
summer recreation season, although rainbow trout are caught at a much lower frequency
than pikeminnow. Rainbow trout and smallmouth bass are the most commonly targeted
species by anglers.

Reservoir Productivity

Productivity in Boundary Reservoir is low. Phosphorous and nitrogen
concentrations are low throughout the year, with soluble reactive phosphorous and total
kjeldahl nitrogen often below detection limits. Nitrogen-phosphorus rations indicate
that the reservoir is phosphorus limited. Phytoplankton chlorophyll a concentrations (at
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times < 2.8 pg/l) also indicate that the system is oligotrophic. The zooplankton
community is limited by food availability in the project area. Because zooplankton
densities are low, McLellan (2001) suggests that benthic macroinvertebrates are likely
the primary food source for many fish in Boundary Reservoir.

3.5.1.2  Sullivan Creek Project
Habitat

As part of the 1994 license amendment, the District undertook an instream flow
study that evaluated the effects of the proposed Sullivan Creek Project, at that time, on
salmonid fisheries within the proposed diversion reach. Additional information was
collected and analyzed in 1996. This data, which included water temperature, substrate,
and spawn timing, is presented in FERC (1998), and summarized in sections 3.4.1.2,
Water Quantity and Quality, Affected Environment — Sullivan Creek Surrender and
3.7.1.2, Threatened and Endangered Species, Affected Environment — Sullivan Creek
Surrender.

Previous evaluation of project effects on fishery resources emphasized resident
fish species, because no anadromous fish are able to reach the project area due to many
Impassable dams in the Columbia and Pend Oreille River systems. The waters of lower
Harvey Creek, which is the largest tributary flowing into Sullivan Lake, transitions from
surface to subsurface flows in most years during late summer through the winter. This
area blocks upstream passage of fish from Sullivan Lake to over 95 percent of the
aquatic habitat in Harvey Creek and downstream access to Sullivan Lake and beyond
during this same period.

Spawning habitat in Harvey Creek is limited, in relation to the escapement in all
of the study years. Individual redds are rarely observed, which indicates super-
imposition, and the amount and effect on egg survival likely varies with differences in
escapement. Dead eggs were observed during the spawning period in all years, with
substantially more dead eggs in 2004 when escapement was highest. This said, it is
reasonable to conclude that redd super-imposition occurs in Harvey Creek, since
escapement exceeds available habitat (McLellan, 2009).

In the 500-foot reach from the non-operational powerhouse, upstream to the
natural falls in the lower canyon (see discussion in section 3.7.1.2, Threatened and
Endangered Species, Affected Environment — Sullivan Creek Surrender, little spawning
habitat for any species exists (Powers, 2008). Pools available in this reach would still
be available after surrender of the Sullivan Creek Project license, and would provide
holding areas for any fish that might migrate up Sullivan Creek to escape warm
temperatures in the Pend Oreille River,
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Fish Resources

Information on fish species composition and distribution in the project area was
obtained through agency consultation, agency document review, and field studies. The
fish species present, or potentially present, downstream from Sullivan Lake in Outlet
and Sullivan Creeks include bull trout, brook trout, brown trout, kokanee, rainbow trout,
westslope cutthroat trout, mountain whitefish, tiger trout, burbot, and pygmy whitefish.

The most abundant salmonid species downstream from Mill Pond is resident
rainbow trout. Brown trout are known to exist in, and above, Sullivan Lake,® and
brook trout exist throughout the drainage. Westslope cutthroat trout have been observed
in lower Sullivan Creek, downstream from the Mill Pond dam. Although data on
population size and density was not collected, the abundance of trout species appears to
be relatively low.

According to the Washington DFW, the kokanee population in Sullivan Lake is
being considered as a potential brood source for stocking several lakes in eastern
Washington. Sullivan Lake has a self-sustaining population of kokanee that was first
introduced in 1913 (Nine and Scholz, 2005). Kokanee were planted with regularity
until the mid-1940s, but Sullivan Lake has only received three plants since then (1976,
2003, and 2004). The fish survey by Nine and Scholz (2005) found that the fish
assemblage of Sullivan Lake, in addition to kokanee, includes speckled dace, redside
shiner, tench, longnose sucker, westslope cutthroat trout, rainbow trout, brown trout,
mountain whitefish, pygmy whitefish, burbot, and slimy sculpin. With the exception of
kokanee, salmonids occur in low densities.

Sullivan Lake has three tributaries; Harvey, Hall, and Noisy creeks. These
tributaries drain a total of about 32,769 acres. Sullivan Lake dam is a barrier to fish
moving upstream in the system, which limits Harvey Creek and Sullivan Lake’s other
tributaries to resident fish production (i.e., these streams provide no habitat for adfluvial
fish populations in the Pend Oreille River). Hall Creek is not fish bearing. Noisy Creek
Is intermittent in certain locations and is occupied by a very small population of
westslope cutthroat trout. Hall and Noisy creeks are small streams that are not used by
kokanee. However, significant spawning of kokanee occurs in limited areas of Harvey
Creek, and redd superimposition likely occurs in the creek, because escapement exceeds
available habitat (McLellan, 2009). In addition to kokanee, cutthroat trout and
mountain whitefish, both native salmonids, use Harvey Creek. Harvey Creek is
considered high priority habitat for cutthroat trout.

Sullivan Lake has a long stocking history of rainbow and cutthroat trout by the
Washington DFW; however, regular stocking was discontinued in the early 1990s.
According to Washington DFW hatchery planting records, 29 releases of hatchery

% The Washington State record brown trout was taken from Sullivan Lake.
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rainbow and westslope cutthroat trout have occurred since 1981.° There are no records
of trout releases into Sullivan Creek during this same period.

License Surrender Studies

As part of its preparation of a license surrender application for the Sullivan Creek
Project, the District undertook several studies to help define the existing environmental
conditions in the Sullivan Creek drainage. The District also summarized fisheries data
provided by the Forest Service. The studies included: (1) a fish-barrier assessment; (2)
a Harvey Creek habitat survey; (3) an entrainment investigation and fish presence study;
(4) a Sullivan Creek instream flow study; (5) a lake fertilization review; (6) a species
review of water temperature requirements; and (7) a bull trout spawning and incubation
analysis. The information derived from these efforts is described in detail in section
3.7.1.2, Threatened and Endangered Species, Affected Environment — Sullivan Creek
Surrender.

3.5.1.3 Bull Trout and Habitat

Bull trout (Salvelinus confluentus) was listed as threatened under the ESA on
June 10, 1998 (68 FR 31647-31674). Boundary Reservoir, Sullivan Creek for most of
its length, and Slate Creek were designated as critical habitat for bull trout on October
18, 2010 (75 FR 63898-64070). In addition, POSRT (2005) identified several Sullivan
Creek tributaries (i.e., Deemer, Gypsy, Leola and some of its tributaries, North Fork
Sullivan, Outlet, and Pass Creeks), as well as Harvey Creek and some of its tributaries,
as containing bull trout habitat.

Large bull trout are known to migrate up tributary streams from the Pend Oreille
River when temperatures increase in the main river (FWS, 2002).”° Bull trout have
been observed in lower Sullivan Creek. In addition, bull trout have been observed at the
mouth of Slate Creek (Andonaegui, 2003), but there are no documented observations of
bull trout farther upstream in Slate Creek or its tributaries. Bull trout, as well as the
effects of relicensing the Boundary Project and surrendering the Sullivan Creek license,
are described in section 3.7, Threatened and Endangered Species.

3.5.2 Environmental Effects

3.5.2.1 Boundary Project

The Boundary Project is operated in a load-following mode that shapes available
water to deliver power during peak-load hours and reduces generation during off-peak
hours. Daily water surface elevation fluctuations range from 1.15 feet to 18.02 feet in

% From 1981 through 1986, plantings of 292,946 and 282,883 rainbow trout and
westslope cutthroat trout, respectively, occurred in Sullivan Lake.

" In September 1994, a dead adult female bull trout was found in Sullivan Creek
downstream from the Mill Pond dam (FWS, 2002).
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the forebay, and from 0.42 feet to 4.80 feet in the Box Canyon dam tailrace. The
normal maximum reservoir water surface varies from elevation 1,994 feet at the forebay
to 1,999 feet at the Box Canyon tailrace. The Boundary Reservoir has a small active
storage capacity (about 40,843 acre-feet) relative to mean daily flow; retention time of
water in reservoir averages less than 2 days. The project is operated within the
maximum drawdown of 40 vertical feet of active storage authorized under the current
license. From Labor Day weekend to Memorial Day weekend, the project is operated
with forebay water surface elevations generally fluctuating within 20 feet of full pool
(1,994 feet to 1,974 feet) and only occasionally below 1,974 feet. The magnitude of
water surface elevation fluctuations in the Boundary forebay are replicated up through
the base of the hydraulic control at Metaline Falls. Metaline Falls attenuates or
dampens water surface elevation fluctuations for the upper reservoir area, upstream of
Metaline Falls.

Seattle maintains the summer forebay water surface elevations to facilitate
recreational access and use. From Memorial Day weekend through Labor Day
weekend, forebay water surface elevations are maintained at or above 1,984 feet from
6:00 am through 8:00 pm. During nighttime hours, forebay water surface elevations are
maintained at or above elevation 1,982 feet.

Under the settlement, Seattle proposes to formalize what are currently voluntary
summertime forebay water surface elevation restrictions, as described above. Seattle
also proposes a suite of non-operational measures related to fish and aquatic resources
that are described in subsequent portions of this section. The Washington DFW,
Interior (on behalf of FWS, BIA, and the Park Service), and the Forest Service
recommend that Seattle implement its proposed operational and non-operational
environmental enhancements measures, as described herein.

Project Effects on Mainstem Reservoir Habitats

Agquatic biota and habitats immediately upstream and downstream of the
Boundary dam are influenced by project operations,”* hydrologic conditions, and
releases from upstream hydroelectric and water storage projects. The effects of project
operations on aquatic habitat were assessed using a Physical Habitat Model to generate
indices reflecting habitat conditions within Boundary Reservoir, the Boundary dam
tailrace, and select tributary deltas.

Seattle developed a suite of models and analyses to support the evaluation of
existing conditions and alternative operations. These models and analyses included the
Scenario Tool, Hydraulic Routing Model (HRM), mainstem habitat model, trapping and

™ The varial zone is defined as the area of the channel alternately inundated
(wetted) and dewatered (dried) by water surface elevation fluctuations. The upper limit
of the analysis was the top of the varial zone, and the lower limit extended to 50 feet
below the lowest typical extent of the euphotic zone.
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stranding models, a mainstem sediment transport model, and tributary delta habitat
models (see Mainstem Aquatic Habitat Modeling Report, Study No. 7; Seattle, 2009a).
The Scenario Tool optimized project energy production using historic hydrologic data
and resource criteria input to provide a consistent foundation for the comparison of
resource effects or benefits. Use of the Scenario Tool provided the mechanism to
develop information (i.e., water surface elevation and flows) that was used as input to
the HRM. The HRM was used to translate hourly changes in forebay water surface
elevations to locations upstream of, and downstream from, the Boundary dam. The
HRM computes water surface elevations, average velocities, and timing of water
surface fluctuations at locations throughout Boundary Reservoir and the Boundary dam
tailrace.

The mainstem habitat model used water surface elevations and average velocities
from the HRM, along with specific velocity measurements within habitat cells at
various habitat transects, to determine depths and velocities for each habitat cell for
each hour of simulated operation. In addition to depth and velocity, substrate and cover
were incorporated into the habitat model and compared to Habitat Suitability
Indices/Criteria for life stages and fish species of interest (native salmonids, smallmouth
bass, and forage species) and other aquatic organisms (macrophytes, periphyton, and
benthic macroinvertebrates. The integration of hydraulic, channel morphology and
biological response data was used to calculate the relative amount of potential habitat
(weighted useable area; WUA) at each transect for life stages and species of interest for
each hour of simulated project operation. The mainstem habitat model was also used to
track the effect of fluctuating water surface elevations on potential mountain whitefish
and smallmouth bass spawning areas to evaluate which cells of potential spawning
habitat remain inundated through the subsequent incubation period.

The mainstem habitat model was applied to the four mainstem reaches in the
project area. The four reaches are briefly described below.

Tailrace Reach — The 3.1-mile-long Tailrace Reach is situated downstream from
the Boundary dam, extending into Canada to the confluence with Redbird Creek. The
reservoir behind Seven Mile dam in Canada, at times, inundates the entire reach to the
base of the Boundary dam, depending on its forebay elevation. This creates complex
hydraulic conditions in the Tailrace Reach, and the reach can exhibit both reservoir-like
and riverine-like conditions depending on the releases from the Boundary dam and the
forebay elevation of Seven Mile dam.

Forebay Reach — The Forebay Reach is the most lacustrine of the four reaches.
Depths reach 270 feet, and because the channel is wide (nearly 2,000 feet) average
water velocities are generally a few tenths of a foot per second or less, except during
high flows. Shallow water habitat (0 to 20 feet at median pool and flow) is 2,553 x 10*
ft°, about 4 percent of the shallow water habitat in Boundary Reservoir. Shallow water
habitat generally occurs as a narrow strip along the edge of the reservoir, equivalent to
an average of 204 feet (about 10 percent) of the overall wetted width of the Forebay
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Reach. The low water velocities and lack of shallow habitat in the Forebay Reach are
conducive to a fish community dominated by suckers, yellow perch, triploid rainbow
trout, and northern pikeminnow.

Canyon Reach — The Canyon Reach is generally reservoir-like, but because it is
much narrower than the Forebay Reach, velocities are higher, especially near the
upstream end of the reach. The steep canyon walls in this reach limit the amount of
shallow water habitat. Within the 8.8-mile length of the Canyon Reach, there are 302 x
10 ft* (average width of 68 feet) of shallow water habitat at the median pool and flow
condition, which is about one-third of the values for the Forebay and Tailrace reaches
and about one-tenth of the Upper Reservoir Reach value.

Upper Reservoir Reach —The Upper Reservoir Reach is the most riverine of all
the reaches and at times experiences little influence from project operations on
hydraulic conditions and resulting habitat indices. The gradient is relatively low in the
downstream 4 miles of the reach, but then increases farther upstream. The different
gradients in the Upper Reservoir Reach are reflected in the hydraulics. The lowest
mean channel velocities occur in the wide section adjacent to the Town of Metaline,
where they range from about 0.5 to 1 fps at the median flow of 19,500 cfs. For most of
the remainder of the reach, the velocities at the median flow vary between 1 to 3 fps,
depending on the location and forebay elevation. In the uppermost mile of the reach,
the steepest section, the velocities range between about 2 and 5 fps.

Aquatic habitat modeling of the four reaches was supported by field studies of
fish, macrophyte, periphyton, and benthic macroinvertebrates. The Upper Reservoir
Reach generally has a higher diversity and abundance of these fauna because it contains
more shallow and complex habitat, a wider variety of substrate types, and isles affected
by fluctuations in water surface elevation.”® In contrast, the Canyon and Forebay
reaches are deep, with narrow strips of shallow water habitat adjacent to the shorelines,
relatively coarse substrates, and fluctuations in water surface elevation that occur
frequently and can be substantially larger than those in the Upper Reservoir Reach.

Mountain whitefish fry and adult WUA in the Upper Reservoir Reach is higher
than in any of the other three reaches for all hydrologic conditions.” The Canyon
Reach affords smallmouth bass a variety of habitat conditions in the form of boulders,
bedrock ledges, and attendant velocity shear conditions. The amount of WUA for
forage fish is fairly low in the Forebay and Canyon reaches as a result of the scarcity of

" The Upper Reservoir Reach provides nearly 80 percent of the macrophyte
WUA, about 65 percent of the periphyton WUA, and just over 70 percent of the benthic
macroinvertebrate WUA available within the four reaches.

”® The Upper Reservoir Reach provides more than 60 percent of the mountain
whitefish WUA in the project area.
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shallow depths and low water velocities preferred by the smaller fish. Habitat in the
Tailrace Reach is similar to the upper 1 miles of the Upper Reservoir Reach (i.e., Box
Canyon tailrace), except that that tailrace habitat is more affected by fluctuations in
water surface elevations resulting from the operation of Boundary dam and BC Hydro’s
downstream Seven Mile dam.

WUA values for adult cutthroat trout in the Upper Reservoir Reach are similar to
the Canyon Reach, totaling over 75 percent of the available WUA for the species in the
project area. The individual estimates of WUA for the two reaches are about 3 times
higher than in the Tailrace and Forebay reaches. Similar to the Canyon Reach, the
Upper Reservoir Reach has tributaries that appear to provide a source of cutthroat trout
production, as evidence by the capture of juvenile cutthroat trout moving downstream in
Sweet and Sand creeks. However, as is the case elsewhere in the project area, few
native trout have been observed using mainstem Upper Reservoir Reach habitats, which
could be due, at least in part, to the high water temperatures that typically occur during
the summer months in the mainstem Pend Oreille River.

The Upper Reservoir Reach is the most physically diverse reach within the
project area. This reach has over 86 percent of the shallow water habitat in the
Boundary Reservoir. Within this 7.7-mile reach, variable habitat conditions are
provided by several islands, back channels, and near-shore aquatic vegetation. Many of
the off-channel areas away from the mainstem currents contain widespread and
seasonally dense concentrations of submerged aquatic vegetation. These areas serve as
both spawning and rearing habitat for various fish species present in the reach. Near-
shore areas within the more confined, steeper portions of the reach provide gravel and
cobble bed habitats, often in conjunction with velocities that are more representative of
riverine systems supportive of native salmonids. The shallow water zone is quite
extensive under most flow conditions.

The Upper Reservoir Reach provides substantial spawning habitat for a variety
of fish species, including mountain whitefish and smallmouth bass. The spawning
index for mountain whitefish is similar for all three representative years, with the
highest value of 343 feet for the wet year and the lowest value of 259 feet for the dry
year.”* In contrast, the spawning index for smallmouth bass exhibits a higher degree of
variability, with a high of 24 feet for the dry year and a low of 13 feet for the average
year.” Spawning smallmouth bass, as well as other centrarchids, has been documented

™ The small range is the result of similar water level fluctuations that occur
during the potential spawning and incubation period for mountain whitefish, which
occurs during the late fall and winter.

75 . . . . . . .

The smallmouth bass spawning and incubation period typically carries into the
spring freshet. The higher index value for a dry year reflects the lack of increased water
surface elevations associated with periods of runoff. During the wet and average years,
potential spawning nests are exposed when the high flows recede.
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in off-channel areas or on the downstream ends of cobble bars in the Upper Reservoir
Reach during the spring and summer months. In addition, mountain whitefish are
known to spawn in the upper 0.5 mile of the Upper Reservoir Reach downstream from
the Box Canyon dam and in the vicinity of Sullivan Creek.

Due to the presence of low-gradient bars and side channels, Boundary Project
operations have the greatest stranding and trapping effect in the Upper Reservoir
Reach.”® The Upper Reservoir Reach also has about 90 percent of the submerged
aquatic macrophyte cover, which increases the potential for stranding and trapping of
juvenile fish. Trapping indices are substantially higher during dry years when load-
following operations increase the frequency and magnitude of pool level fluctuations.
Field studies conducted in 2007 and 2008 confirm that the Upper Reservoir Reach poses
the greatest risk of trapping and stranding in the project area. Large numbers of
minnow fry were observed stranded during major down-ramping events during the
summer. Because of their habitat preferences, smallmouth bass and northern
pikeminnow are the sport fish species most at risk of trapping and stranding in the
Upper Reservoir Reach (see table 3.5-2). Few fish were observed in areas prone to
trapping and stranding during the winter months.

The results of aquatic habitat modeling are best used as a relative index of
potentially suitable fish habitat. Abundance of native salmonids and other target species
in the project area are limited by factors other than microhabitat variables (see Exhibit E
of the License Application, Section 4.5.3.2.1). For example, during an average year,
there is about 33 percent more WUA for adult cutthroat trout in Boundary Reservoir
(3,257 x 10” ft%) than WUA for adult smallmouth bass (2,489 x 10* ft?). However,
smallmouth bass represented about 10.5 percent of the fish community during surveys
conducted in 2007 and 2008, while cutthroat trout represented less than 0.1 percent.

Project Effects on Tributary Delta Habitats

Tributary deltas are transition areas between the tributaries and reservoir that
provide a variety of ecological functions. Fish may congregate at the tributary
confluence to feed on organisms transported in the tributary flow, may use the deltas as
temperature refugia, or may stage in delta habitats prior to spawning. Because of the
nature of the processes that form the tributary deltas, much of a delta’s surface lies
within the range of elevations that are subjected to water level fluctuations resulting
from project operations. Our analysis of project effects on tributary delta habitats
focuses on the distribution and quality of physical habitat conditions (e.g., water depth,
cover) and the presence and persistence of thermal plumes at the seven largest tributary

"® The three reaches in the project area downstream from Metaline Falls (i.e.,
Canyon, Forebay, and Tailrace reaches) account for approximately 23 percent of the
total Trapping or Stranding Index area, indicating the relatively high importance of the
Upper Reservoir Reach with regard to the risk of trapping.
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deltas (see Sediment Transport and Boundary Reservoir Tributary Delta Habitat Report,
Study No. 8; Seattle, 2009a).”

Physical habitat modeling of major tributary deltas translated hourly fluctuations
in Boundary Reservoir water surface elevations from the hydraulic routing model into
estimates of a habitat quality rating (HQR) for native salmonids. The HQR model was
applied to three historical river flow conditions to evaluate representative tributary delta
habitat for wet, dry, and average years.

The HQR (measured in ft?) was calculated as the product of the areas of
lacustrine and riverine habitat and weighted by their respective riverine or lacustrine
Habitat Suitability Index (HSI) scores. HSI values were calculated for individual
representative tributary delta areas for three life stages (i.e., adult, juvenile, and fry) of
native salmonids using the species-habitat relationships developed for cutthroat trout by
Hickman and Raleigh (1982). The riverine HSI model uses three or four of the
following parameters, depending on life stage: thalweg depth, percent cover, percent
cobble/boulder substrate, percent pool, pool quality (size and depth), and percent fines.
The lacustrine HSI model relies on three water quality parameters: water temperature,
DO, and pH. Details of the HQR modeling are provided in the Sediment Transport and
Boundary Reservoir Tributary Delta Habitats Final Report (Seattle, 2009a).

The effect of historic project operations on tributary delta habitat quality varied
in relation to whether the delta was located upstream or downstream of the Metaline
Falls hydraulic control (table 3-15). Below Metaline Falls, the Slate and Flume Creek
tributary deltas experience the full range of water level fluctuations associated with
load-following operations, and consequently exhibited low HSI scores. The five
tributary deltas upstream from the Metaline Falls hydraulic control do not experience
the full range of water surface elevation fluctuations associated with project operations,
and had high HSI scores. The Pocahontas and Sand creek deltas were rated as
unsuitable during some periods because of their dry channel beds (and associated zero
depth of thalweg).

Table 3-15. List of tributaries, their calculated habitat suitability indices, and their
relative ranking for salmonid adult, juvenile, and fry life stages in the tributary delta
areas of Boundary Reservoir, as derived from the Hickman and Raleigh (1982) riverine
model (Source: Seattle, 2009).

Tributary Name | Adult Salmonid Juvenile Salmonid Salmonid Fry
HSI Rank HSI Rank HSI Rank
Slate Cr. 0.924 1 0.923 1 0.877 1

" Based on a screening process that included both desktop GIS and field
assessments, delta habitat modeling was done for those tributary deltas with substantial
potential for salmonid habitat, including Slate, Flume, Sullivan, Linton, Pocahontas,
Sweet, and Sand creeks.
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Flume Cr. 0.820 3 0.900 2 0.739 2
Sullivan Cr. (low | 0.703 4 0.340 6 0.340 6
flow)

Sullivan Cr. 0.840 2 0.823 3 0.673 3
(regulated flow)

Linton Cr. 0.300 5 0.300 7 0.000 8
Pocahontas Cr. 0.000 9 0.000 9 0.000 8
(dry)

Pocahontas Cr. 0.100 6 0.300 7 0.589 5
(low flow)

Sweet Cr. 0.100 6 0.577 5 0.600 4
Sand Cr. (dry) 0.000 9 0.000 9 0.000 8
Sand Cr. (low 0.100 6 0.703 4 0.160 7
flow)

Note: HSI — Habitat Suitability Index, O indicates unsuitable habitat and 1 indicates
optimal habitat

The Hickman and Raleigh (1982) lacustrine model for salmonid habitat in the
shallow water areas of the deltas during periods of inundation suggests a range of
habitat quality throughout the year (table 3-16). The model results are driven primarily
by the variability in average monthly water temperature (range 34.2 to 72.7 °F) (1.2 to
22.6 °C). During the month with the greatest average water temperature (August), the
HSI was zero (unsuitable habitat) because the water temperature (72.7 °F) exceeds the
maximum suitable temperature (71.6 °F, 22 °C). Conversely, in May and October, when
the average monthly water temperature is between 52.7 and 59.0 °F (11.5 and 15 °C),
pH becomes the limiting factor and the HSI approaches 0.90. As temperature fluctuates
between the unsuitable values in August’® and the near optimal values in May, June, and
October, the HSI values change accordingly.

Table 3-16. Boundary Reservoir average monthly temperatures, their associated

suitability, and final reservoir Habitat Suitability Index using Hickman and Raleigh’s
(1982) lacustrine model (Source: Seattle, 2009; modified by Staff).

Temperature (°F)

Month Value Suitability HSI

January 34.2 0.15 0.15

"® Because of the influence of the potential presence of thermal plumes at the
tributary mouths, the suitability for a portion of the lacustrine area may be greater than 0
during times when water temperatures are unsuitable for salmonids. The HSI models,
however, do not reflect these small-scale thermal characteristics.
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February 35.4 0.24 0.24
March 39.0 0.48 0.67
April 45.5 0.83 0.81
May 53.1 1.00 0.86
June 59.5 0.99 0.86
July 70.3 0.16 0.16
August 72.7 0.00 0.00
September 66.0 0.66 0.75
October 55.4 1.00 0.86
November 44.1 0.77 0.79
December 36.3 0.30 0.30

A number of patterns are apparent from the results of the HQR modeling. These
are described as follows.

1. Each of the modeled tributary deltas has minimum lacustrine HQRs of 0 because
water temperatures during August are considered unsuitable.

2. Average lacustrine HQR values increased from dry, to average, to wet
hydrologic conditions, although differences among years were small for Flume
and Slate Creeks.

3. Under the modeled historic conditions, the lacustrine HOQR results followed the
same general temporal pattern for all tributaries, which is a function of water
temperature.” Under the proposed operations for any new license, we would
expect that the trends would be similar to the historic conditions.

4. The Sullivan Creek delta supplies substantially more lacustrine and riverine
habitat than any of the other tributaries, with average HQRs of 20.4 x 10* ft* and
2.0 x 10* ft? for lacustrine and riverine juvenile habitat, respectively. For all
tributaries, average lacustrine HQR values are about an order of magnitude or
higher than riverine HQR values.®

® In the months of April and October, when temperature is within the optimal
range, the HQR values peak. Between these two maximums, HQR values rise and fall
as water temperatures warm (prior to April), become unsuitably hot (August), and then
cool (after October).

8 From highest to lowest, the ranking of tributaries based on lacustrine HQR
values is as follows: Sullivan, Flume, Slate, Sand, Sweet, Linton, and Pocahontas
creeks. From highest to lowest, the ranking of tributaries based on riverine HQR values
is as follows: Sullivan, Sweet, Slate, and Sand creeks. Flume, Linton, and Pocahontas
creeks have negligible suitability, with riverine HQR values all less than 600 ft>. (see
figure 3-11)
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Physical habitat conditions in the inundated portion of the deltas are of low
quality; however, salmonids from the reservoir seek out the cold-water inflow from the
tributaries. Thermal plumes at the tributary deltas provide refugia during the summer
when mainstem water temperatures rise above the levels suitable for salmonids.
Thermographs installed along the thalweg of the stream channels flowing across the
seven tributary deltas indicate that thermal plumes persist throughout the rising and
falling of the pool levels.** The thermographs at all seven tributary deltas show a
gradient in temperature progressing from the warmer mainstem water to cooler water
across the delta to the coldest water in the upstream tributary inflow. Project operations
that maintain low reservoir water surface elevations would expose riverine habitat area
on the tributary deltas. The quality of this riverine habitat in the delta is lower than
riverine habitat in the tributary channels upstream of the deltas. The lower habitat
quality of the delta channels is due to the lack of stable bedforms, small substrate
particle sizes, sparse cover (e.g., boulders, LWD), few pools, and shallow channel
depths.

Fish passage can become an issue at tributary deltas if the mainstem water
surface exposes the steep leading edge or face of the delta deposits, referred to as the
foreset slope. On this slope, fish passage can be jeopardized because water drains into
the loose delta sediment deposits, the stream becomes too steep and/or shallow, or the
stream divides into multiple small channels that become impassable. Within the
tributary deltas, no barriers exists that would affect fish passage to upstream tributaries.
Even where potential barriers exist (e.g., the Pocahontas Creek foreset slope), they are
not exposed for a long enough duration (typically, no longer than a single day) to
substantially affect upstream fish movement.

Project Effects on LWD Recruitment and Transport

LWD can be an important component of aquatic habitat in both riverine and
reservoir habitats (Bjornn and Reiser, 1991; Northcote and Atagi, 1997). LWD
provides habitat complexity, cover, and substrate for fish and macroinvertebrates. As
LWD decomposes, it may also provide nutrients to the water column and sediments
(Harmon et al, 1986). LWD in reservoirs can be divided into three categories, each
with distinct biological functions, based upon location: (1) submerged LWD; (2)
floating LWD; and (3) shoreline LWD.

81 The thermal plume mapping and the analysis of the results indicate that at all
the tributary deltas except Slate Creek, the size of the thermal plume at the tributary
delta increases with an increase in mainstem water surface elevation adjacent to the
tributary delta. In addition, over the long term, lower mainstem water surface elevations
Is expected to result in smaller average thermal plume areas than higher mainstem water
surface elevation.
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No generally recognized criteria for LWD size and distribution in Pacific
Northwest reservoirs are available. Nevertheless, LWD that remains in place on the
shoreline has the potential to create water velocity breaks, fish cover, complex habitat
structure, and surface area for the production of periphyton and macroinvertebrates that
prefer woody substrate over rock substrate.

The project affects the abundance, distribution, and quality of LWD as a
component of aquatic habitat within the reservoir and downstream of the project. Water
surface elevation fluctuations in Boundary Reservoir may affect wood recruitment
indirectly by affecting the development of riparian trees adjacent to the varial zone, or
fluctuation zone. Wood recruitment mechanisms adjacent to lakes or reservoirs are
primarily windthrow, senescence, or mass wasting events. Recruitment may also occur
by transport from tributaries or passage over the Box Canyon dam during periods of
spill, but the size of most of the tributaries draining to Boundary Reservoir is too small
to transport large wood pieces that could provide substantial habitat structure. LWD
that collects in the Boundary Forebay is currently removed from the river and used as
firewood, sold as commercial timber, or disposed of in other ways.

Based on data collected in 2007 and 2008, high flow events are important for the
redistribution of LWD in the Pend Oreille River, and tend to increase the amount of
LWD collected at the project’s trashrack. If LWD is delivered to Boundary Reservoir
from tributaries or Box Canyon Reservoir, a portion could eventually become stranded
on the floodplain or gravel bars and, when inundated during high pool conditions, serve
as littoral habitat for aquatic invertebrates and fish. As reservoir levels recede, some of
the non-anchored pieces could float off of these areas and into the main portion of the
reservoir.

Reservoir fluctuations can affect the portion of time that a given piece of LWD
provides habitat. LWD that is stranded on mid-channel bars or along the shoreline
during peak runoff periods may be at elevations above the water surface during other
parts of the year. Other pieces of LWD may be located within the varial zone affected
by project operations and may intermittently provide aquatic habitat.

Removal of LWD at the Boundary Forebay trashrack results in the potential
depletion of shoreline wood farther downstream in the Boundary tailrace or within
Seven Mile or Waneta Reservoirs. Similarly, removal of LWD at the Albeni Falls and
Box Canyon dams depletes the amount that enters Boundary Reservoir.

According to LWD mapping at the project, LWD in the largest diameter category
(i.e., greater than 32 inches) is extremely rare (about 0.4 percent if the numerical total
and 1.3 percent of the volume) and LWD in the largest length category is numerically
low (399 pieces, 26 percent of total) but provides the most wood volume (40,717 cubic
feet, 64 percent of total). Records of LWD removal at the Boundary dam indicate the
proportion of wood in the largest length and diameter categories transported during

139



2007 and 2008 is also very low, so its removal reduces the amount of a limited resource
that could potentially benefit aquatic habitat in the Pend Oreille River.®

Mass wasting events along the reservoir shoreline can result in the recruitment of
new LWD to the system. However, areas with chronic erosion problems do not provide
an environment conducive to the growth of new trees. Within the project area, 132
erosion sites along 15.5 miles of reservoir shoreline were inventoried using GIS and
aerial photos (LWD Management Study; Seattle, 2009a). Trees and LWD were
observed at only a few locations. Consequently, little high value potential LWD is
available for recruitment and project-related mass wasting along the reservoir shoreline
would likely have a minor effect on LWD that could contribute to aquatic habitat in the
reservoir or downstream.

Project Effects on Aquatic Productivity in Boundary Reservoir

The physical characteristics and chemical constituents of the water, such as water
temperature, DO, pH, and nutrients (nitrogenous and phosphorus compounds), in
Boundary Reservoir can affect fish and aquatic productivity. For example, water
temperatures in Boundary Reservoir are cold in the winter and warm in the summer.
The wide range of temperatures in the reservoir tends to limit the productivity of both
cold water fish (e.g., trout) and warm water fish (e.g. pumpkinseed), which prefer
summer temperatures less than 65° F and greater than 75 °F, respectively (Holton 1990).
Cool water fish species, such as smallmouth bass, that prefer intermediate temperatures
and tolerate relatively wide extremes are not limited by the temperatures present in
Boundary Reservoir.

DO is strongly influenced by, and inversely related to, water temperature and can
be affected by plant® and animal respiration and the amount of mixing in the water
column. DO monitoring conducted in 2007 and 2008 indicates that Boundary Reservoir
is generally above the state standard of 8.0 mg/L. However, several exceedances were
recorded for July and August of 2008 within deeper portions of the Canyon and Forebay
reaches, and at a shallow water site near the Town of Metaline. In addition, data
showed that DO decreased about 1.0 mg/L from the surface to the deepest measurement
between July and October 2008, and these decreases were more prevalent at the Forebay
Reach.

%2164 pieces of LWD greater than 12 inches in diameter were removed at the
Boundary dam during 2008, which is about 29 percent of the LWD standing crop of
those size categories that was counted along the shoreline during 2007.

8 Macrophyte beds can have a localized diurnal effect on DO levels as a result
of photosynthesis and respiration. During periods of high photosynthesis/respiration,
monitoring demonstrates that DO levels at night frequently drop below 8 mg/L in the
macrophyte bed, with the lowest DO concentration being 2.7 mg/L (Seattle, 2009a).
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DO levels less than 8 mg/L in the Boundary Reservoir could adversely affect
pelagic and demersal fish species living in deeper waters during the late summer. EPA
(1986) reports that DO levels less than 8 mg/L for salmonids, other than embryos,
results in some level of impairment, with severe impairment occurring below 4 mg/L
and the limit to avoid acute mortality at 3 mg/L. Levels are somewhat lower for non-
salmonids, with impairment starting at levels less than 6.5 to 6.0 mg/L and acute levels
occurring below 3 to 4 mg/L for early life stages and older fish, respectively.
Monitoring data suggest that, at times and locations, DO levels may result in temporary
stress to fish and invertebrates in Boundary Reservoir. Some fish may be able to avoid
stressful conditions by moving to more suitable conditions, for example from the
interior of a macrophyte bed to its edge, but such movements, particularly for young-of-
the-year fish, may also expose them to predators that typically inhabit areas outside of
or at the fringe of macrophyte beds.

Primary production in the form of macrophytes can be important to the aquatic
ecosystem by providing food, substrate, cover, and habitat structure. However, the vast
majority of macrophytes in Boundary Reservoir are fast-growing non-native species,
primarily Eurasian watermilfoil and curly pondweed, which tend to out-compete native
macrophyte species. Many of the fish species that inhabit Boundary Reservoir use
macrophyte beds during one or more of their life history stages, but these are primarily
the non-salmonid or non-native fish species.

Macrophytes can be affected by water surface elevation during spring and
fluctuations in water surface due to project operations. Pool elevations during early
spring control macrophyte bed distribution. If young plants are exposed to air for more
than 72 hours, they are likely to die (Seattle, 2009c). In contrast, if water levels rise,
young plants that colonize lower elevations may receive insufficient light for adequate
growth. These effects are related more to the magnitude of the spring runoff than to
project operations. Exposure to air during hot summer periods may also affect
macrophytes; however established macrophytes are relatively hardy during these
periods and the short dewatering periods associated with project operations appear to
have little effect on them. Project-related effects on macrophytes are expected to be less
in the Upper Reservoir Reach than in the Canyon and Forebay Reaches, owing to the
affect of the channel constriction at Metaline Falls.

Periphyton and benthic macroinvertebrates require appropriate substrate for
production. Periphyton biomass is primarily controlled by nutrient availability and
secondarily by light levels, while macroinvertebrates biomass is controlled by food
availability (periphyton production). Fluctuations in reservoir water surface elevation
affect periphyton and macroinvertebrate production through desiccation, influencing
light penetration, and substrate availability. Repeated exposure to air and inundation
associated with changes in water surface elevation result in alternating periods of
impaired conditions and recovery/recolonization. The decline in suitability of habitat
for periphyton and macroinvertebrate communities occurs rapidly and at about the same
rate during desiccation periods, with nearly all periphyton and macroinvertebrate habitat
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becoming unsuitable in about 24 hours. Habitat suitability curves developed for the
habitat model suggest that suitability remains relatively high (0.8 or greater) for
desiccation periods of 10 hours or less. The time required for complete recovery of
periphyton and macroinvertebrate communities is also about the same, or 56 days, but
the rate of periphyton recovery is initially somewhat higher than for macroinvertebrates
(Seattle, 2009a). In either case, rates of decline in habitat suitability are substantially
higher than rates of recovery. Thus, project operations that frequently dewater shallow
areas of the reservoir reduce the potential for periphyton and the macroinvertebrate
community to achieve maximum biomass.

Project Effects on Fish Entrainment and Habitat Connectivity

Fish Entrainment and Mortality — The Boundary dam is situated in a narrow
canyon at RM 17.0 on the Pend Oreille River. Although anadromous fish no longer
have access to the Pend Oreille River, potential injury or mortality of fish that may be
entrained in project facilities, and potential fish connectivity between habitats upstream
of, and downstream from, the Boundary dam, were identified as issues.

There are three pathways through which fish pass downstream of the Boundary
dam: turbines, spillways, and, possibly, sluiceways. The likelihood that fish would
pass through one of these pathways is related to the percentage of the river flow moving
through a given pathway, the relative depth of the pathway entrance, the time of year,
and the habitat use and periodicity of particular fish species that places them in the
vicinity of the pathways and at risk of entrainment. The risk of injury or mortality
associated with each pathway is a function of fish occurrence in the vicinity of the
pathway and hydraulic conditions experienced by the fish during passage and upon
reintroduction to the tailrace.

Fish experience injury or mortality when exposed to a variety of hydraulic or
physical conditions when passing through hydroelectric facilities. These include:
(2) physically contacting solid structures at high velocity (strike); (2) exposure to
shearing water velocities; (3) grinding between moving and stationary mechanical
components of a turbine; (4) exposure to turbulent conditions that can result in
disorientation of the fish and, as a result, a greater risk of predation; (5) exposure to
cavitation from the rapid formation and collapse of small air bubbles at extremely high
water velocities; (6) exposure to rapid pressure changes that can result in bursting of the
swim bladder or blood embolisms; and (7) exposure to supersaturated TDG levels.
Each of these mechanisms was considered in the evaluation of entrainment mortality
rates at the Boundary dam.

When inflow to the project is less than the total powerhouse capacity
(approximately 56,000 cfs), the project is operated as a load-following facility. Because
of the large total powerhouse capacity relative to normal flows in the Pend Oreille
River, spill generally occurs only during spring runoff. During the period 1987 through
2006, spill conditions averaged 578 hours a year. Infrequent spill conditions results in
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turbine passage being the primary pathway for fish to move downstream through the
project.

Seattle conducted hydroacoustic and fyke net sampling at the Boundary dam to
estimate the number, size, species, and timing of fish that may be entrained within the
project turbine intakes and spillways (see Fish Entrainment and Habitat Connectivity
Report, Study No. 12; Seattle, 2009¢). Hydroacoustic target entrainment data were
collected and analyzed using split-beam target tracking techniques, and fyke nets were
deployed in the Unit 54 draft tube gatewell downstream of the turbine unit. Results of
the two techniques were combined using statistical methods derived by Dr. John Skalski
at the University of Washington. The hydroacoustic sampling, which provided a
continuous measure of relative entrainment at all operating turbines and spill gates, was
used to scale the fish entrainment rates measured by the fyke net sampling at Unit 54. A
total of 54,597 +5,176 fish (90 percent confidence interval) was estimated to have been
entrained through all operating turbines and spill gates at the project over the one-year
period between March 2008 and February 2009. Suckers, pumpkinseed, and yellow
perch dominated the fyke net catch in the draft tube of turbine Unit 54.

Under the settlement, Seattle developed estimated mortality rates for fish passing
through the turbines and spillways at the Boundary dam. Based on a review of available
literature and office-based, turbine survival modeling,® fish passage mortality through
the existing turbines at the Boundary dam was estimated to vary with the turbine units
and fish size.®* In general, smaller fish are expected to have the lowest turbine mortality
(5% to 15%), while turbine mortality is expected to increase with fish size (i.e., 23% to
65% for larger fish) (table 3-17).

Table 3-17. Estimated mortality through the Boundary Project turbines, based on a
predictive equation developed by the U.S. Department of Energy’s Advanced Hydro
Turbine System Program (Source: Seattle, 2009).

Percent Mortality by Fish Length

Turbine Units 3.9 inches 9.8 inches 23.6 inches

51 -54 6-15 13-33 26 — 65

8 Seattle used a predictive equation for mortality through Francis turbines
developed by Franke et al. (1997) to estimate the likely mortality rate for fish passing
through the turbines at the project.

8 The analysis considered three sizes of salmonids: 3.9 inches to represent
juveniles; 9.8 inches to represent moderate-sized adult trout and whitefish; and 23.6
inches to represent large trout. One consideration with respect to fish size is that the
trashrack bars have a spacing of 5.5 inches, and the mortality analysis assumes that this
spacing would not physically preclude any of the target sizes of fish from being
entrained in the turbine flow.

143



55 and 56 5-12 11-28 23 -59

The Boundary dam has two spillways, one on either side of the main arch dam
section. The spillway chutes do not extend to the tailwater; consequently, water is
released into open air and plunges into a pool in the tailrace. Of the seven potentially
damaging conditions listed above, the two that are major considerations associated with
spill flow are shear and strike.®

The greatest effect on fish passing through spill is expected to occur upon
entrance of the plunging flow into the tailrace. Based on the height of the spillways
above the tailrace (155 to 170 feet from the point of flow release from the spillway
chute to the plunge pool, depending upon tailwater level), the velocity of the plunging
flow immediately downstream of the Boundary dam is estimated to exceed 100 fps
upon impact with the tailrace plunge pool.

We reviewed the results of studies conducted at other dams concerning the
effects of shear forces on fish. Based on that review, we determined that at low spill
flow rates there would be near 100 percent mortality of fish that plunged onto rock
instead of falling into the open water of the Boundary tailrace. At spill rates where the
flow directly reaches the tailrace pool, the mortality rate will depend on the size of fish
and whether the fish remains entrained in the flow jet or freefalls in the air before
reaching the tailrace pool (R2 Resource Consultants 2006). Estimated mortality ranges
for spillway downstream passage routes are shown in table 3-18.

Table 3-18. Estimated mortality of fish using spillway and sluiceway downstream
passage routes (Source: Seattle, 2009).

Range of Estimated Mortality by Fish Length

Passage Routes 3.9 inches 9.8 inches 23.6 inches
Spillways 40 — 80 percent 35 — 65 percent 20 — 50 percent
Sluiceways 40 — 70 percent 25 -55 percent 10 — 40 percent

As proposed in the settlement, Seattle would evaluate and implement, as
appropriate, measures designed to attain TDG compliance at the project, including: (1)
throttle sluice gates, which involves operation of sluice gates in partially open positions;
(2) roughen sluice flow, which entails modification of the sluice gate outlets to break up

% Damaging shear occurs when the plunging spill flow enters the tailrace and
there is a substantial difference in velocities where the two flows come together. Strike
can occur if the spill flow comes in contact at high velocity with projections within the
spillway chute, or with rock along the bank or the bottom of the plunge pool.
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and spread flow; and (3) spillway flow splitter/aerator, which entails modifying the
spillways to aerate, break up, and spread flow. The three gate alternatives all involve
spilling flow through existing outlets into the tailwater plunge pool and rely on reducing
TDG production by spreading the flow and limiting plunging effects of the confined
water jets.

Each of the proposed measures may have both beneficial and adverse effects on
fish. The beneficial effects would involve achieving a higher likelihood of attaining
TDG compliance levels in the Boundary dam tailrace, with a concomitant reduction in
potential gas bubble trauma in fish. Nonetheless, the measures could also result in
increased injury or mortality to fish entrained through the spillways or sluiceways®’ due
to the increased risk of fish strikes on the added roughening elements. Spreading the
flow and reducing the size of water jets could be beneficial for small fish and adversely
affect large fish upon contact with the tailrace water surface. Small fish (about 4
inches) that leave a water jet and free fall to the tailrace should survive at a higher rate
than small fish that experience strong shear forces while plunging in a water jet. In
contrast, large fish (about 24 inches) have low survival if they leave a water jet. There
Is substantial uncertainty regarding the magnitude of both the potential beneficial and
adverse effects of the proposed TDG measures, which leads to uncertainty regarding the
overall net effect to fish.

Habitat Connectivity — Habitat fragmentation has been cited as an important
concern to the maintenance and recovery of bull trout and Westslope cutthroat trout
populations (69 FR 59996; USFWS, 1999; Rieman and Mclntyre, 1993; Rieman et al.,
1997; Mclntyre and Rieman, 1995). The available survey information reviewed by
Rieman et al. (1997) and Mclntyre and Rieman (1995) indicates that in most regions
bull trout and Westslope cutthroat trout distribution is discontinuous or patchy. A
variety of biological and anthropogenic factors has been suggested as contributing to the
patchy distribution of bull trout and Westslope cutthroat trout. The most important of
these are the species’ narrow habitat requirements, habitat degradation, exotic fish
introductions, and passage barriers (Rieman and Mclntyre, 1993; Mcintyre and Rieman,
1995).

Passage barriers are clearly an isolating mechanism for local populations. Types
of barriers include waterfalls, landslides, water withdrawals, road crossings, and dams.
A local population that lives above a barrier can only contribute individuals (and their
genes) in a downstream direction. If a local population upstream of a passage barrier is
extirpated, there is virtually no opportunity for the local population to become re-
established in the near future, unless other local populations are present farther upstream
or there is human intervention. The likelihood of re-establishing local populations is

8 The depth of the sluiceways likely makes them a route through which few fish
would pass.
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greatly enhanced if upstream populations include migratory life history forms, which
are more likely to disperse. Nelson et al. (2002) suggested that the loss of the migratory
form in some areas increases the risk that local populations could go extinct.

Passage barriers may isolate local populations, but they can also prevent the
spread of non-native species such as brook trout, which are also considered a threat to
native salmonids (Andonaegui, 2003). Most of the tributaries to Boundary Reservoir
and the Pend Oreille River have been stocked with non-native salmonid species such as
brook trout, brown trout, and rainbow trout. In addition, populations of cool-water fish
species such as smallmouth bass, walleye, and northern pike, which are highly
predatory, have become established in Boundary Reservoir and could compete with
large bull trout or cutthroat trout for prey or could forage on fry and juvenile trout.

Currently none of the hydroelectric projects on the Pend Oreille River, including
the Boundary dam, has upstream or downstream passage facilities. Consequently, any
potential gene flow by native salmonids can only occur in a downstream direction by
fish that survive entrainment and successfully reproduce in non-natal streams.

Tributary Habitat Productivity

Tributary streams are a source of nutrients, sediment, LWD, and water. In
addition, they support biological processes by potentially providing spawning, rearing,
and over-wintering habitat to resident fish residing in the tributaries year-round, as well
as to adfluvial fish that may migrate between the reservoir and tributary streams during
their life cycle. As such, some fish species found in Boundary Reservoir are directly
dependent upon tributary productivity for a part of their life cycle. In addition, some
predatory fish species living in the reservoir, such as smallmouth bass or northern pike,
may partially rely on tributary productivity for forage fish that either actively emigrate
from tributaries or are flushed out during high flow periods.

At a broad scale, Boundary Reservoir tributaries provide a relatively small
amount of habitat for salmonid populations that exhibit either adfluvial or fluvial life
history traits compared to tributaries to other reservoirs in the region, such as the Priest
River and the Salmo River. Sullivan Creek is the third largest tributary draining into the
Pend Oreille River, but at 143 mi? is substantially smaller than the Priest River drainage
at 979 mi% and Salmo River drainage at 502 mi?. The relatively small watershed sizes
(except Sullivan Creek), presence of natural barriers, high stream gradients, and basin
hydrology in these tributaries all contribute to the limited amount of habitat available
for salmonid populations. Nevertheless, salmonid populations reside in the majority of
Boundary Reservoir tributaries.

A number of physical and biological factors are important to explaining the
generally low production of native salmonids in the region, such as habitat degradation,
fish passage barriers, and competition with non-native species of fish (Andonaegui,
2003). The presence of brook trout is considered a threat to native salmonids as a result
of interbreeding and competition for habitat and food resources (Andonaegui, 2003). In
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addition, other non-native salmonids (e.g., brown and rainbow trout; kokanee) have a
documented presence in one or more tributaries to Boundary Reservoir.

The project does not affect any limiting physical factors in the tributaries (see
Exhibit E of License Application, pp. 216 — 218; Seattle, 2009). However, there could
potentially be indirect biological effects on native salmonid life stages that exhibit an
adfluvial life history pattern and use Boundary Reservoir during a portion of their lives.
Potential adverse effects include (a) fishing pressure on out-migrant and non-native fish
species such as smallmouth bass, northern pike, and northern pikeminnow, (b)
entrainment past the Boundary dam and potential mortality, and (c) exposure to warm
mainstem summer water temperatures. The magnitude of these potential ecological
interactions is difficult to determine; however, genetic information does indicate that
tributaries supply at least some of the native salmonids inhabiting Boundary Reservoir.

Staff’s Analysis of Proposed and Recommended Environmental Measures

The Fish and Aquatics Management Plan (FAMP) establishes the goals, program
objectives, tasks, and schedule for implementing the non-operational aquatic
enhancement measures proposed by Seattle in the settlement. The FAMP provides
information about how Seattle would implement the proposed enhancement measures,
conduct monitoring, and report on the progress of their implementation. Information
regarding the estimated costs for implementing the measures is provided in section
4.1.3, Development Analysis, Cost of Environmental Measures.

The aquatic enhancement measures, as described in the FAMP filed on March
29, 2010, are an integrated package of non-operational mainstem and tributary measures
designed to benefit native salmonid populations and their habitat.®® The FAMP is
divided into the following elements:

e Mainstem Fish Community and Aquatic Habitat Measures (proposed License
Article 9(A))

» gravel augmentation downstream from the Box Canyon dam
» channel modifications of mainstream trapping pools at RM 30.3
» mainstem LWD placement at tributary deltas

% The settlement parties agree that changes to Boundary Project operations
would be costly and provide limited improvement in reservoir habitat conditions. In
addition, warm summer water temperatures, low primary productivity, and the presence
of non-native predatory sport fish would limit the ability of changes in project operation
to facilitate the restoration of native salmonid populations. Therefore, the majority of
measures included in the FAMP are focused in the tributaries where opportunities to
protect and recover native fishes have the greatest likelihood of success.
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» Boundary Reservoir fish community monitoring and evaluation of
salmonid predation at select tributary deltas

Upstream Fish Passage (proposed License Article 9(B))
Reduction of Project-Related Entrainment Mortality (proposed License Article

9(C))
Tributary Non-Native Trout Suppression and Eradication (License Article 9(D))

Tributary Fish Community and Aquatic Habitat Measures (proposed License
Article 9(E))

> riparian improvement and stream channel enhancement in Sullivan Creek
from RM 0.30 to RM 0.54

» stream and riparian improvements in Sullivan Creek from RM 2.3 to RM
3.0, and North Fork Sullivan Creek

» LWD placement and road improvements in Sullivan Creek and selected
tributaries upstream of the confluence with Outlet Creek

» culvert replacements and LWD placement in tributaries to Boundary
Reservoir

» riparian planting, culvert replacement, and channel reconstruction in
Linton Creek from RM 0.00 to RM 0.24

» riparian and channel improvements in Sweet Creek from RM 0.0 to RM
0.6

» habitat improvements in Tier-2 tributaries to Boundary Reservoir
» closure and restoration of Sullivan Creek dispersed recreation sites

Mill Pond Dam Site Monitoring and Maintenance (proposed License Article
9(F))

Native Salmonid Conservation Program (proposed License Article 9(G))
Recreational Fish Stocking Program (proposed License Article 9(H))

In addition to the measures that Seattle includes in its proposed FAMP, Seattle

also proposes, under the settlement, to establish a $2.5 million fund to help pay for
activities to enhance habitat conditions in Harvey, Noisy, and Jungle creeks that flow
into Sullivan Lake. The fund would be administered by the Fish and Aquatics Working
Group (FAWG).

Mainstem Aquatic Habitat Measures — Relicensing studies indicate that

production of native salmonids in Boundary reservoir is limited by warm water
temperatures during the summer, low primary and secondary productivity, and the
presence of non-native predatory sport fish species (Seattle, 2009a). Non-native
predators of particular concern include smallmouth and largemouth bass, walleye and a
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small, but expanding population of northern pike. Because of the limitations in
Boundary reservoir and the low likelihood that operational measures could improve
environmental conditions sufficiently to address the continuing effects of the project on
aquatic resources, Seattle proposes to implement a variety of restoration and
enhancement measures, primarily in tributaries to Boundary Reservoir. However, pre-
licensing studies did identify several non-operational measures to benefit mainstem
habitats.

Mountain whitefish are a native salmonid species thought to spawn in the Upper
Reservoir Reach, immediately downstream from the Box Canyon dam. Gravid and
milt-flowing mountain whitefish were captured by boat electrofishing during surveys in
the Upper Reservoir Reach and egg mats were used to successfully collect several eggs
believed to be mountain whitefish. The area immediately downstream from the Box
Canyon dam has water depths and velocities appropriate for use by spawning whitefish,
but much of the substrate is larger than the gravel size preferred by the species. Seattle
proposes to place 1,500 yd® of gravel among boulder groupings near suspected
mountain whitefish spawning areas.?® This would increase the amount and quality of
potential spawning habitat for mountain whitefish in this area.

Project operations can cause pool levels to rise and fall on a daily basis, causing
fish to become stranded or trapped as pool levels decline. Depressions and pools along
the shoreline may become exposed as pool levels drop causing juvenile fish to become
trapped and subject to injury and mortality. During the wet, average and dry modeled
hydrologic years, 90 percent of exposed trapping area within the project area occurs in
the Upper Reservoir Reach. While nearly all of the trapped fish observed during 2007
and 2008 were suckers, perch, or smallmouth bass fry, these trapping mechanisms could
also potentially adversely affect native salmonids if they are present in the trapping
areas when water surface elevations decline.

The area referred to as the “Cobble Sisters” at RM 30.3 within the Upper
Reservoir Reach is an area with a high occurrence of trapping. The pools and
depressions at the site are the result of aggregate mining that occurred prior to
completion of the project and represent about 21 percent of the trapping area within the
upper reservoir. The excavated depressions have persisted since construction of the
project, which suggests that the area is geomorphically stable. Seattle’s proposal to
excavate a channel connecting the pools with the mainstem flow would reduce the
incidence of fish becoming trapped or stranded in isolated pools at the site.

% Placement of gravel in the headwaters of the Boundary Reservoir to enhance
spawning habitat for mountain whitefish would constitute a discharge to waters of the
United States. Seattle would be required to obtain a dredge and fill permit under section
404 of the CWA for the activity prior to placement of the gravel.
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The tributary deltas are important transition zones between mainstem and
tributary habitats and coldwater tributary plumes that offer thermal refugia to native
salmonids during warm summer months. The tributary deltas are characterized as
containing poor habitat features due to the lack of stable bedforms, small substrate
particle sizes, sparse cover (e.g., boulders, LWD) and few pools. To address these
limitations for the delta areas, Seattle proposes to place and maintain LWD jams within
the thalweg in the upper delta regions of four tributaries to Boundary Reservaoir,
including the delta regions of Sullivan and Slate creeks. This proposal would enhance
tributary delta habitat by providing additional cover for salmonids holding in the
coldwater refugia at tributary mouths.

Both salmonids and predatory sport fish have been observed holding at the
confluence of tributaries to Boundary Reservoir, and the influence of introduced sport
fish predators on salmonid populations is unclear. Seattle proposes to conduct fish
community surveys in Boundary Reservoir to monitor changes in salmonid and
predatory sport fish population abundance and size structure.”® Seattle also proposes to
conduct a study to evaluate predation on out-migrating native salmonids at select
tributary deltas.®* Monitoring and evaluation of salmonid and predatory sport fish
populations would help guide future native salmonid recovery efforts.

Upstream Fish Passage — The Boundary dam was built without fish passage
facilities because downstream power and water storage projects, such as Grand Coulee
and Chief Joseph dams, blocked anadromous fish migrations to the Upper Columbia
Basin. Without upstream fish passage facilities, any potential gene flow by native
salmonids can only occur in a downstream direction by fish that survive entrainment.
However, declines in populations of native salmonids have increased attention on
protecting resident fish movements. The FWS Bull Trout Draft Recovery Plan, for
example, calls for upstream passage at the Corps’ Albeni Falls dam, the District’s Box
Canyon dam, and Seattle’s Boundary dam. The District is currently planning to
construct upstream fish passage facilities at its Box Canyon dam, targeting upstream
passage of bull trout, westslope cutthroat trout, and mountain whitefish.

As part of relicensing activities, Seattle and a team of fish passage experts
evaluated options for bypassing upstream migrating fish around the Boundary dam
(McMillen, 2009). As part of the settlement, Seattle proposes to address upstream fish
passage with a traditional trap and haul fishway based on NMFS criteria. A trap and
haul facility would be appropriate in this case due to comparatively low population sizes

% The goal of the mainstem reservoir fish community monitoring is to provide
federal, state, and tribal agencies with demographic and population information on fish
species inhabiting the Project area to inform future management decisions.

1 The objective of the study would be to quantify the proportion of outmigrating
native salmonids that are being consumed by predatory fish within selected tributary
deltas.
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of native salmonids and physical site constraints in the tailrace. While agreement has
been reached on the preferred alternative, there is uncertainty regarding an appropriate
site within the tailrace for the fixed trap-and-haul facility. In addition, because of the
low numbers of native salmonids captured or observed in the Boundary dam tailrace,
there is little direct information regarding movement patterns of bull trout, cutthroat
trout, or mountain whitefish in the Boundary tailrace.

Consistent with the settlement, the process for developing the trap and haul
fishway includes a 2-year study design and planning effort and an 8-year research and
development phase to evaluate site specific conditions and biological traits of the target
species in the project area. Details of the research and development phase would be
confirmed after license issuance in consultation with the FAWG, but a conceptual plan
was developed that includes multi-year biotelemetry studies and attraction flow tests in
multiple tailrace locations (see tables 2.2-1 and 2.2-2 in the FAMP filed March 29,
2010).

Because few target fish were captured in the tailrace during pre-licensing studies,
Seattle proposes to evaluate fishway attraction effectiveness using target species from
upstream sources or that demonstrate upstream migration behavior. For instance,
Seattle, in consultation with the FAWG and appropriate agencies, may collect bull trout
from Lake Pend Oreille, insert radio and/or acoustic tags, release the fish into the
Boundary tailrace, and use micro-telemetry studies of those fish to identify an effective
fishway entrance location and design.

Seattle proposes to use a proven technology, such as trap-and-haul, for upstream
fish passage facilities at the project. Providing fish passage at the Boundary dam would
eliminate a substantial barrier to fish movement in the Pend Oreille River. In fact, with
the fish passage measures planned for the upstream Box Canyon and Albeni Falls dams,
adding fish passage at the Boundary dam would re-establish a migration corridor that
would be accessible to native salmonids, including bull trout, westslope cutthroat trout,
and mountain whitefish, from Lake Pend Oreille, downstream to Boundary dam. In
addition, any uninjured fish entrained over or through the Boundary dam and generating
units would have an avenue to move back upstream.

The proposed research and development activities would allow Seattle and the
resource agencies to evaluate site-specific conditions and the behavioral traits of the
target species. This information would help support the design of a fish passage
program that complements native salmonid recovery efforts in the Pend Oreille River
Basin. The post-construction monitoring component would help inform decisions
regarding the effectiveness of the facilities and the need for modifications to the passage
facilities.

Finally, installing fish passage facilities at the Boundary dam would be consistent
with FWS’ draft recovery plan for bull trout (FWS, 2002). Provision of fish passage at
the Boundary dam, as well as at Albeni Falls and Box Canyon dams, is a primary
recovery measure of the plan.
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Fish Entrainment and Mortality — The Boundary dam was built without
entrainment reduction facilities. As fish pass downstream through the Boundary dam
facilities, they are exposed to potential injury and mortality, with the level of mortality
depending on the pathway, flow rate, and size of fish. A total of about 55,000 fish was
estimated to have been entrained through all project turbines and spill gates over a one-
year period (Seattle, 2009a). Suckers, pumpkinseed, and yellow perch dominated the
catch in fyke nets installed in the draft tube of turbine Unit 54. Although native
salmonids were not captured as part of the netting effort, downstream movement of
native salmonids is evidenced by the capture of two bull trout in the Boundary
tailrace.®” Although the number of native salmonids entrained through the Boundary
dam may be small, the influence of entrainment on recovery of native salmonid
populations is uncertain.

As part of relicensing activities, a team of fish passage experts evaluated
alternative entrainment reduction concepts for the Boundary dam, including fixed full
flow screens, modular inclined screens, and floating or fixed surface collectors
(McMillen, 2009). The results of the evaluation determined that a floating surface
collector concept would provide the most flexibility and potentially the highest
incremental increase in fish protection. The estimated incremental increase in survival
was 0 to 2 percent for 4-inch fish, -1 to 9 percent for 10-inch fish, and 8 to 21 percent
for 24-inch fish. Since little is known about the migration depth of native species, the
efficacy of a floating surface collector concept to reduce entrainment is uncertain.

Due to uncertainty regarding the effects of entrainment on target fish
populations, and uncertainty regarding the efficacy of available entrainment reduction
options, Seattle proposes to implement an Entrainment Reduction Program, which
would include an evaluation phase to assess the effects of project entrainment on target
species. During Years 1-18, Seattle would develop and implement studies (see Tables
2.2-3 and 2.2-4 in the FAMP filed March 29, 2010) sufficient to quantify the effects of
entrainment on target species and to determine whether any population of target fish
species (i.e., a unique population that constitutes a substantial percentage of fish in the
project area or that has a unique evolutionary niche that requires special protection) or a
substantial number of target fish are affected by project entrainment.

% The fish were identified through genetic analysis as originating upstream in
the Lake Pend Oreille basin.
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Successful implementation of the Entrainment Reduction Program® would
reduce the effects of entrainment on target species (e.g., bull trout, westslope cutthroat
trout, and mountain whitefish), as well as potentially other species by either:

(1) preventing entrainment at the project; (2) reducing entrainment at the project and
addressing the remaining effects through other means; or (3) fully addressing the effects
of entrainment through other measures. The decision as to whether entrainment is best
addressed through options 1, 2 or 3, as defined above, would be made by the FAWG,
based on site specific information developed under this program.** Seattle would work
collaboratively with the FAWG in all aspects of this program.

The Boundary Project currently entrains individual fish through its generating
units and spillways, and direct mortality associated with entrainment is high (see Fish
Entrainment and Habitat Connectivity Study, Study No. 12 Final Report; Seattle,
2009a). The existing level of entrainment and mortality, if it continues, would likely
reduce the benefits of fish production gained from the additional habitat provided by
passage of native salmonids upstream of the Box Canyon dam.

Seattle’s proposal to implement a fish entrainment reduction program at the
project would reduce entrainment, injury, and mortality of fish during any downstream
movement through the project area. The proposed studies/evaluation component would
help to define the extent to which entrainment is occurring at the project and to ensure
that the measures ultimately implemented are commensurate with project effects.
Seattle’s proposed evaluation phase would last 18 years. The length of this phase
reflects the uncertainty concerning the level of entrainment for bull trout, cutthroat trout,
and whitefish that is occurring, and would be warranted under these circumstances.

Tributary Aquatic Habitat Enhancements — As we noted above, much of the
FAMP is focused on improving Boundary tributary habitat. As part of developing the
FAMP, Seattle categorized tributaries flowing into Boundary Reservoir according to
habitat availability for native salmonids and the potential opportunity to improve

% The minimum survival threshold is 60 percent, based on site conditions and
best available technology. If survival of target species passing through the Boundary
dam is less than 60 percent, Seattle would construct a facility to increase survival. The
facility would be designed to improve survival of target species to more than 60 percent.
Monitoring of the facility would confirm whether 60 percent survival has been
achieved, or if additional modifications are needed to achieve 60 percent survival.

% Seattle proposes to implement an 18-year Fish Behavior and Population Study
to help define factors that complement or hinder native salmonid recovery. The
information obtained from this effort, which would include the effects of dam survival
on native salmonid populations and the success of tributary enhancements, would help
guide Seattle’s implementation of its entrainment reduction program (e.g., the decision
to implement non-operational measures versus construct protection and passage
facilities at the Boundary Project).
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conditions through habitat enhancement (see Assessment of Factors Affecting Aquatic
Productivity in Tributary Habitats, Study No. 14; Seattle, 2009a). Twenty-eight
tributaries were categorized as primary, secondary, or excluded according to the extent
to which habitat improvements would likely benefit native salmonids. The majority of
tributary treatments are directed at primary or secondary reaches (i.e., Tier-1) that
provide the greatest potential to influence native fish resources. In addition, Seattle
proposes to implement measures to improve aquatic habitat conditions in low priority
tributaries (i.e., Tier-2). The over-riding criterion is that the Tier-2 tributary must have,
or potentially have, useable native salmonid habitat that could be effectively improved
through habitat improvement or protection.

Most of the tributaries to Boundary Reservoir have been stocked with non-native
salmonids such as brook trout, brown trout, and hatchery rainbow trout from out-of-
basin stocks. The presence of non-native trout, especially brook trout, is a serious threat
to native salmonids, as a result of interbreeding (with bull and westslope cutthroat trout)
and competition for habitat and food resources. FWS (1999) states, in its status review,
that westslope cutthroat trout are usually found in the cooler upper extents of
tributaries.” In addition, habitat in the tributary reaches has been degraded by blocking
culverts, roads constructed in riparian zones, and past logging practices which reduced
LWD recruitment. To address the aforementioned issues, Seattle proposes to
implement biological and habitat treatments in tributaries to Boundary Reservoir to
benefit native salmonids, followed by monitoring and adaptive management to increase
performance of the measures.

The objective of the tributary aquatic habitat program is to establish self-
sustaining, naturally reproducing stocks of native salmonids and provide access to, and
improve, habitat conditions in tributaries draining to Boundary Reservoir to offset an
estimated 304 acres of reservoir habitat affected by the Boundary Project. Fish
population and habitat condition goals are needed to guide these restoration efforts. To
this end, prior to implementing any tributary enhancements, Seattle proposes to develop
a Tributary Management Plan that includes a schedule and scope of activities for each
tributary to ensure that enhancements are complementary to the population and habitat
goals. For instance, removal of culverts that block tributary access might be delayed
until after brook trout suppression efforts to reduce the risk of brook trout
recolonization. Biological enhancements would include suppression or eradication of
non-native fish in tributary reaches and selected lakes draining to Boundary Reservoir.%

% FWS suggests that this distribution pattern is more likely 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.

% Backpack electrofishing would be the technique used to capture non-native
fish (primarily brook trout) during suppression efforts. Eradication of non-native fish
would involve multiple applications of an approved fish toxicant in select water bodies.
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The proposed habitat enhancements would consist of a variety of measures
designed in response to the site-specific conditions. Removal or replacement of blocked
culverts would restore access to habitats that is not otherwise available during low-flow
conditions. Riparian plantings and streamside road improvements would benefit
tributary habitat conditions by reducing fine sediment runoff, increase shade and canopy
cover to reduce water temperatures, and increase the long-term recruitment of LWD to
the streams. Where possible, easements would be purchased to reduce development and
other effects to the riparian areas and provide long-term protection to native salmonid
habitat.

Logjams and LWD pieces would be placed to increase channel complexity,
retain gravel, and support pool formation. In general, as aquatic habitat increases
(creating areas of different velocities and depths), fish populations increase (Heede and
Rine, 1990). Stream complexity creates both low velocity areas where young fish can
incubate and rear and high velocity areas that provide feeding stations and holding areas
for larger fish. The addition of certain types of cover (e.g., extra depth, preferred
substrates, woody debris, etc.) would likely make some areas in the tributaries suitable
for fish that would not otherwise be used (Bjornn and Reiser, 1991).

For native salmonids using the tributaries, Seattle’s proposed habitat
enhancements would create slow velocity and deep pool habitats suitable for all life
stages. Salmonid fry prefer the margins of pools created by the instream enhancement
structures, if adequate cover exists for escape from predators. Side-channel habitats,
created with cover for predator avoidance, are preferred by juvenile salmonids. The
creation of large complex pools with abundant cover are preferred by adults (for holding
before spawning and summer habitat), and by rearing juveniles. Adult trout would use
the deep, low-velocity pools created by instream structures as over-wintering habitat.
Gravels introduced as part of the gravel augmentation program would be used by
salmonids during the spawning periods.

Suppressing or eradicating non-native fish from tributary reaches and
implementing habitat enhancements would facilitate the recovery of native fish
populations if there is sufficient recruitment of native salmonids. Out-planting of early
life stages of native salmonids (see native fish conservation measures discussion below)
could support a rapid population response to biological and habitat improvements in the
tributaries.

Shirley and Wilhelm Botzheim and the Sweet Creek Ranch Residents, in letters
filed August 9 and September 3, 2010, respectively, expressed concern with Seattle’s
proposed measures for Sweet Creek. These entities question the benefits to be derived
from the measures, and indicate that they have no intention of selling any of their
property to facilitate the proposed improvements. These entities also seek clarification
regarding the specific activities that would be associated with the work.

The proposed FAMP includes conceptual plans for the habitat improvements to
be made on Sweet Creek. The general plans include: (1) riparian buffer protection and
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plantings,®” (2) large woody debris placement,® and (3) culvert improvements for
Highway 31.% The overall goal of these improvements for Sweet Creek is to restore the
creek to as natural condition as possible, including improving overall water quality in
the creek and providing habitat for native salmonids. However, the FAMP recognizes
the existing uses of the creek (e.g., use as a clean water supply for the residents). In
addition, Seattle makes it clear in the FAMP that implementation of the riparian
protection portion of the Sweet Creek improvements would depend upon the
willingness of current landowners to either sell a portion of their property or enter into
protective easement agreements, and that if the landowners do not cooperate the long-
term protections planned for the creek would not be implemented. Based on this, it
seems that the FAMP accommodates the residents’ concerns regarding activities on
their property.

The Sweet Creek residents ask what specific activities would be associated with
the work. The questions about the exact nature of the proposed work are difficult to
answer at this time. While the FAMP outlines a conceptual plan for the improvements
to Sweet Creek, which is sufficient for our NEPA review and analysis, the project-
specific detail would be designed post-filing, as part of the tributary-specific plans that
are developed.

Mill Pond Site Monitoring and Maintenance — Mill Pond, located at RM 3.9 on
Sullivan Creek, is a complete barrier to the upstream movement of resident fish (Seattle,
2009a). The impoundment has altered natural stream processes in Sullivan Creek by
interrupting the downstream transport of all bedload material and some LWD. The Mill
Pond impoundment has also slowed water velocities and increased summer water
temperatures in lower Sullivan Creek.

As discussed in section 3.5.2.2, Aquatic Resources, Environmental Effects —
Sullivan Creek Project, the District, as part of its surrender application for the Sullivan
Creek Project, proposes to remove the Mill Pond dam and restore the site to a natural
functioning stream system.'® The Mill Pond Decommissioning Plan, filed by the

% The objective of this component is to provide long-term protection for the
relatively intact riparian zone of Sweet Creek downstream from the Highway 31 culvert
(approximately 11.8 acres within a 100-foot buffer on either side of Sweet Creek from
RM 0.0 to RM 0.5, the location of the Highway 31 culvert.

% The objective of this component is to increase channel complexity and gravel
retention through placement of LWD from RM 0.0 to RM 0.6. The presence of eroding
stream banks would be considered during the design of this component.

% The objective of this component is to improve upstream fish passage at the
culvert located at RM 0.5 under Highway 31.

199 New stream channel banks would be stabilized with keyed-in logs with root
wads and large boulders, and then planted with native herbaceous and woody riparian
species.
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District with its surrender application describes the decommissioning work to be
performed at the Mill Pond dam site. In general, the Mill Pond Decommissioning Plan
covers removal and restoration work that would be completed within 5 years of the
Commission issuing a surrender order for the Sullivan Creek Project.

Upon the Commission determining that the District’s work required by the Mill
Pond Decommissioning Plan has been completed, and the Commission terminates its
jurisdiction over the Sullivan Creek Project, Seattle, proposes, as a component of the
FAMP, to monitor and maintain the Mill Pond site to ensure that the habitat
enhancements continue to function over time.

Seattle’s proposal has merit in this instance. Sullivan Creek is the largest
tributary flowing into Boundary Reservoir and provides the most significant amount of
habitat for native salmonids in the project area. Under the FAMP, Seattle proposes
riparian and stream channel enhancements for Sullivan Creek from RM 0.3 to 0.54, RM
2.3 10 3.0, and upstream of the confluence with Outlet Creek at RM 5.3, as well as the
North Fork Sullivan Creek, which flows into Sullivan Creek downstream from the Mill
Pond dam site. These enhancement projects would involve on-going monitoring and
maintenance to ensure they continue to function as designed. The Mill Pond dam site is
situated between RM 3.9 and RM 5.3, amongst the other areas to be monitored by

Seattle. Improvements to the aquatic habitat at all of these sites are inter-dependant.'®*

Therefore, we have no objection to monitoring the habitat enhancements made to
Sullivan Creek, including those made to the Mill Pond dam reach. Monitoring Sullivan
Creek habitat improvements, as part of an integrated program, would ensure that desired
benefits continue to accrue over time and that additional measures, if needed, are
implemented in a timely manner. In addition, monitoring and maintaining the Mill
Pond site, along with the other areas of Sullivan Creek, would further the goals of
enhancing habitat in, and restoring native fish populations to, Sullivan Creek. This is
consistent with the goals of the FAMP, as well as the resource agencies’ fishery
restoration goals for the Pend Oreille River system.

Native Salmonid Conservation Program — As part of its native salmonid
conservation program, Seattle proposes to fund the design, construction, operation and
maintenance of a native fish conservation facility for the production of native salmonids
to supplement tributaries draining into Boundary Reservoir. The facility would be
designed to produce eyed eggs, fry, and fingerlings,® as well as support multiple age
class broodstock. In addition, the facility would be designed to simultaneously
propagate two species of fish and several life stages, including but not limited to

19 For example, unstable substrates in one area could lead to deposition of
sediments downstream and render ineffective the downstream habitat improvements.

192 The primary distribution of fish is expected to be fingerlings, but may include
stream-side incubators or artificial redds to minimize potential domestication.
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westslope cutthroat trout and bull trout. Selection of species, stocks, and life stages to
be produced would be determined in consultation with the FAWG. Locally adapted,
multiple age class broodstock would be used to maintain long-term fitness traits,*® and
the facility would be operated to minimize genetic divergence from local, naturally
spawning stocks. Annual production would be commensurate with the need to out-plant
fish in tributaries draining into Boundary Reservoir.

Seattle, in consultation with the FAWG, the Forest Service, and Ecology, would
establish measurable goals for the conservation program by (a) determining appropriate
tributary target fish populations, and (b) establishing self-sustaining native stocks of
fish. The optimal outplanting strategies for achieving the desired goals would be
identified based on monitoring and evaluating multiple outplanting strategies that
consider appropriate fish sizes, outplanting densities, frequency, and timing. Finally, as
part of the program, Seattle would monitor the initial success of outplanted native
salmonids and conduct periodic monitoring until population goals are achieved.

Outplanting of native salmonids produced from an approved facility would, if
done correctly and in consultation with the FAWG, the Forest Service, and Ecology,
compliment brook trout suppression and habitat improvement activities in the
tributaries. Native fish propagation and outplanting also would facilitate rapid
recruitment and colonization of underutilized tributary habitats or currently unoccupied
habitat. For example, artificial propagation of bull trout could be used to seed currently
unoccupied habitat and facilitate the recovery of the species (see Assessment of Factors
Affecting Aquatic Productivity in Tributary Habitats, Study No. 14: Seattle, 2009a;
FWS 2002).

Recreational Fish Stocking Program — Boundary Project operations affect
mainstem and tributary delta habitats, and cause loss of fish through entrainment and
increased predation on salmonids associated with the reservoir environment (Seattle,
2009a). Since 2001, Seattle has voluntarily stocked sterile rainbow trout in the
Boundary Reservoir to increase recreational fish opportunities. As of 2010, Seattle
discontinued stocking triploid trout in Boundary Reservoir since the Washington DFW
no longer permits the activity, citing concerns regarding potential competition with
native trout and poor trout habitat conditions in the reservoir.

As part of an ongoing Washington DFW program, fry and fingerling trout are
routinely stocked in Washington lakes during the spring and fall where they grow on
natural food until the following spring when they are large enough to be harvested.
Where fry survival is low, or where there is intense fishing pressure, catchable size
trout, 8 inches or larger, are stocked to improve recreational opportunities. In addition

198 Design considerations for outdoor rearing facilities would consist of a
naturalized, sinuous channel lined with cobble and gravel substrate similar to Boundary
drainages, feeding system, natural shading, and instream woody habitat.
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to fertile rainbow and cutthroat trout, sterile and hybrid trout are sometimes planted in
select lakes. If provided with an abundant food supply, sterile triploid and hybrid trout
have the potential to quickly grow to trophy size. Sterile trout are also planted in areas
where natural reproduction could adversely affect native species.

As an element of the FAMP, Seattle proposes to stock trout in 18 lakes within a
15-mile area around the project. Trout species stocked in these lakes may consist of
westslope cutthroat, rainbow, rainbow triploid, or tiger trout, and may include fall fry,
fingerlings, spring fry and catchable-size fish. These fish would be produced annually
and planted by the Washington DFW. However, fish may be obtained from a
commercial production facility if fish are unavailable from the Washington DFW.
About 11,678 pounds of fish would be stocked annually. In addition, Seattle proposes
to monitor and evaluate lakes receiving the stocked fish. The number, size, and species
of fish to be stocked in the selected lakes each year may be modified in response to the
information developed through annual monitoring.

This measure would provide recreational fishing opportunities in the region, in
lieu of recreation angling opportunities in Boundary Reservoir. In addition, stocking
non-native trout in nearby lakes would offset the effects associated with the tributary
restoration program on reduced recreational fish opportunities in Boundary tributary
streams. The stocking program is expected to (a) reduce recreational fishing pressure
on the Boundary Reservoir and tributary streams, and (b) gain local citizen and
landowner support for the tributary restoration effort.

Habitat Improvement Fund for Sullivan Lake Tributaries — Sullivan Lake
supports a naturally reproducing population of kokanee that provides recreational
angling opportunities of regional significant. In addition, the Sullivan Lake dam is a
barrier to fish movement in Sullivan Creek, blocking access to fish habitat in Sullivan
Lake and its tributaries. As part of its settlement, Seattle proposes to establish a $2.5
million fund that would be used to improve habitat in select Sullivan Lake tributaries.
As we indicated in section 3.7.2.1, Threatened and Endangered Species, Environmental
Effects — Boundary Project, improving habitat in Harvey, Noisy, and Jungle creeks
would benefit native fish populations in the Sullivan Lake watershed, including
kokanee, cutthroat trout, and bull trout (should they become established in the
watershed). Enhancing the tributary habitat would also likely improve the forage base
for native fishes. The habitat improvements in these tributaries would provide little, if
any, benefit to resources affected by the continued operation of the Boundary Project
and would serve no project purpose.

3.5.2.2 Sullivan Creek Project

As part of the Sullivan Creek settlement, the District is proposing measures that
are designed to provide substantial resource benefits. For example, removal of the Mill
Pond dam would remove a barrier to fish movement on a tributary to Boundary
Reservoir, providing potential access to 16 miles of spawning, rearing, overwintering,

159



and foraging habitat. In addition, Mill Pond dam removal and the additional stream
restoration activities proposed by the District would return Sullivan Creek to a naturally
functioning stream environment in the reach that is currently inundated by Mill Pond.

The Sullivan Lake dam and associated lake would remain in place to continue to
provide significant recreational opportunities, which include camping, boating, fishing,
and swimming (see section 3.8, Recreation, Land Use, and Aesthetic Resources).
However, the District’s proposed measures that would improve the temperature regime
in the Sullivan Creek watershed include: installing a cold-water release structure for
Sullivan Lake, increasing minimum flow releases from the Sullivan Lake dam, and
modifying the operating regime in the summer and fall. The operational changes, which
we discuss in greater detail below, are expected to (a) improve fish habitat conditions
(primarily native salmonids) in Sullivan Creek (below its confluence with Outlet
Creek), and (b) provide cooler water flowing into the Pend Oreille River.

We describe, individually, the District’s proposed measures and discuss
associated effects in the paragraphs that follow.

Settlement Condition No. 4 — Mill Pond Decommissioning and Removal

Mill Pond, which is located at RM 3.5 on Sullivan Creek, was created when a
log-crib dam was constructed in 1909. The current dam, an un-gated concrete structure
situated immediately downstream from the log crib dam, was built in 1921. In 1956, the
associated powerhouse was shut down because of maintenance problems with the
wooden flume that conveyed water from the Mill Pond to the powerhouse.

Sullivan Creek flows into the reach of the Pend Oreille River impounded by
Boundary reservoir immediately north of Metaline Falls. The Sullivan Creek watershed
contains some of the best remaining spawning and rearing habitat for salmonids (native
and non-native) in the lower Pend Oreille River (Forest Service, 2004). Within the
Sullivan Creek watershed, the Mill Pond dam is a complete barrier to the upstream
movement of resident fish (Seattle, 2009a). The dam also restricts downstream passage
of fish, the movement of other aquatic organisms, and downstream transport of
sediment and woody material in the system (Forest Service, 1997).

Bull trout, westslope cutthroat trout, white sturgeon, mountain whitefish,
northern pike-minnow, peamouth, redside shiner, sucker, sculpin, and dace species are
native to the Pend Oreille River system. Many of these species either have adfluvial life
histories or are most likely resident within tributaries to Boundary Reservoir. As we
observe in section 3.7.1, Threatened and Endangered Species, Affected Environment,
bull trout are present in low numbers in the reach of the Pend Oreille River between the
Albeni Falls and Boundary dams. Large bull trout are present within the Boundary
Reservoir, including lower Sullivan Creek. Bull trout are also found in tributaries to
Box Canyon Reservoir, and all life forms are present upstream of Albeni Falls dam.

Mill Pond is 63 acres in size. Past land management activities resulted in
excessive sediment transport from the upper watershed (Wasson, Forest Service, Pers.
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Comm., 1999; cited by Forest Service in its letter filed August 24, 2010, providing
surrender conditions for the Sullivan Creek Project), with subsequent deposition of
coarse particles within the transition zone and finer clays and silts into the lacustrine
zone of Mill Pond. As noted by the Forest Service, the depositional area is about 1,500
feet long, about 500 feet wide, and covers about 30 acres.

Sullivan Creek is the primary source of water flowing into Mill Pond. The Mill
Pond dam has altered the natural sediment transport processes in Sullivan Creek by
trapping incoming bedload material behind the dam (Forest Service, 1997). This has
created a condition where Sullivan Creek downstream of the Mill Pond dam is sediment
depleted. Thus, the sediment transport capacity exceeds the sediment supply in the
reach downstream from the dam, which has resulted in a lack of appropriately-sized
spawning gravel for resident trout populations and extensive armoring of the bed
surface.

Water temperature data (R2 Resource Consultants, 1998a) demonstrates the
warming effect of the Mill Pond dam on water released from Sullivan Lake and flowing
towards the mouth of Sullivan Creek. During the summer months, water temperatures
can exceed 60.8 °F, with the Mill Pond dam increasing water temperature by about 3.6
to 4.3 °F (Doug Robison, Washington DFW, pers. Comm., 2009; cited by Forest
Service in its letter filed August 24, 2010, providing surrender conditions for the
Sullivan Creek Project).

To address the aforementioned effects, the District proposes, as part of the
Sullivan Creek settlement, to remove the Mill Pond dam and return that reach of
Sullivan Creek to a free-flowing stretch of river. Once the dam has been removed and
site restored, the District would monitor the restoration work until the Commission’s
jurisdiction ends. The resource agencies and Forest Service, who are signatories to the
settlement, recommend the dam be removed and the creek restoration efforts.

Staff Analysis

The Code of Federal Regulations (18 CFR 6.2, Surrender of License) states that
where project works have been constructed on lands of the United States, the licensee is
required to restore the lands to a conditions satisfactory to the Department having
supervision over such lands, which in this instance is Forest Service. The Colville
National Forest Plan, as amended by INFISH, requires that hydroelectric projects
maintain or restore riparian habitat to support populations of well-distributed native and
desired non-native plant, vertebrate, and invertebrate populations that contribute to the
viability of riparian-dependent communities, favorable channel conditions, and fish
passage. The removal of the Mill Pond dam would meet these requirements.

Recent actions at other projects on the Pend Oreille River would lead to fish
passage being provided at the Box Canyon and probably at Albeni Falls dams, both
located upstream of the Boundary Project and Sullivan Creek. These actions would re-
establish the historic migration corridor for migratory species in the lower Pend Oreille
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River, and fully reconnect habitat in the river from Boundary dam upstream to Lake

Pend Oreille in Idaho. These actions, combined with removal of the Mill Pond dam,
would enable fish species, including bull trout, to more easily re-colonize habitat and
fully express migratory life history strategies that rely on tributaries, such as Sullivan
Creek, for spawning and rearing.

The District proposes to monitor the reach of Sullivan Creek restored after the
Mill Pond dam is removed. Rehabilitation and monitoring of, and adaptively managing
the restoration activities on, Sullivan Creek in the area of the Mill Pond would provide
the District, resource agencies, and Forest Service the necessary tools to make decisions
regarding the structural and functional needs of aquatic and riparian dependent
community species.

Finally, the Colville National Forest Plan, as amended, stipulates that projects
and facilities on Forest Service lands comply with state water quality standards, as well
as maintain favorable habitat for fish reproduction and growth. The removal of the Mill
Pond dam would address these stipulations by contributing to the reduction of summer
water temperatures in lower Sullivan creek, and restoring the natural movement of
bedload material and passage of large woody debris downstream from the Mill Pond
dam site. This would have the effect of increasing the aquatic habitat complexity and
improving the spawning, rearing, and foraging habitat of Sullivan Creek downstream
from the dam site.

Settlement Condition No. 5 — Cold Water Release Facility

Sullivan Lake is a natural lake that was increased in size by the construction of
the Sullivan Lake dam. Currently, the project stores and releases about 31,000 acre-feet
of water annually from Sullivan Lake for downstream generation purposes. Sullivan
Lake covers 1,240 acres, and is maintained to the extent possible, at a constant elevation
of 2,588.66 feet during the months of May through September. Beginning in October,
the lake is drawn down to provide storage for spring runoff.

Although water temperature data is not available for the original lake, the
Sullivan Lake dam has likely altered the original temperature regime by increasing the
amount of lake surface area with relatively shallow depths. This created a situation
where summer water temperatures in Sullivan Lake are above Washington State water
quality standards in the upper 25 feet of the water column during portions of July and
August (Nine and Scholz, 2005). Currently, water released from Sullivan Lake is drawn
from this warmer epilimnion layer of the lake. Thus, the water released from the lake
into Outlet Creek and lower Sullivan Creek during the July/August time period is
marginal for some life stages of salmonids, particularly native salmonids.

To address the temperature effects associated with water released from Sullivan
Lake, the District proposes, as part of the Sullivan Creek settlement, to construct a
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coldwater release facility at Sullivan Lake.™® The facility would consist of a gravity
water supply pipe, 48 inches in diameter, with fish screens at the intake and using an
existing low-level outlet gate at the Sullivan Creek dam. The resource agencies and
Forest Service, who are signatories to the settlement, recommend this coldwater release
facility be constructed.

Staff Analysis

As we previously mentioned, the Colville National Forest Plan requires
compliance with water quality standards, as well as maintenance or restoration of
favorable habitat conditions for fish reproduction and growth. The District’s proposal
to construct and operate a coldwater release facility (siphon) would help meet this
requirement. Releasing cold water from Sullivan Lake, particularly during July and
August, would enhance the quantity and quality of habitat available for fish using
Sullivan Creek.

The migratory corridor for a number of native fish species, including bull trout,
Is being re-established in the lower Pend Oreille River. Constructing a coldwater
release facility, when coupled with the removal of the Mill Pond dam, would enable fish
species, including the migratory bull trout, to use Sullivan Creek and Outlet Creek for
spawning, incubation, and rearing.

As part of the Sullivan Creek settlement, the District proposes to screen the
coldwater intake pipe, in accordance with NMFS’ design criteria of 0.4 fps approach
velocity, and manage lake discharge flows to minimize the use of the low level outlet
gates in the dam. Screening of the coldwater release facility would help prevent
entrainment of fish. This measure, coupled with the intake screen, would help protect
the fisheries of Sullivan Lake.

The proposed coldwater release facility would allow the District to initiate its fall
drawdown earlier, improving water temperatures in Outlet and Sullivan creeks in late
summer in the process. This earlier drawdown would expose Harvey Creek spawning
areas substantially earlier, which would enhance spawning success of kokanee and other
fish species that use the creek. Redd superimposition would be reduced.

Settlement Condition No. 6 — Reservoir Level Operations
Settlement Condition No. 10 — Water supply Program

Sullivan Lake is currently maintained at a constant elevation of 2,588.66 feet, to
the extent possible, during the months of May through September. This is done

194 The District would be responsible for constructing the facility pursuant to the
Sullivan Creek settlement. However, Seattle, as part of a separate, off-license,
agreement between the District and Seattle, would be responsible for 50 percent of the
funding for the actual design, permitting, and construction costs, as well as operation
and maintenance costs.
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primarily to accommodate recreation use. During the summer months, when the gates
are closed (typically from April 1 through September 30), a minimum of 10 cfs is
released from Sullivan Lake. Beginning in October, the lake is drawn down about 25
feet during the winter months to provide downstream benefits and to provide storage for
spring runoff.

The District currently releases 31,000 acre-feet of the usable storage in Sullivan
Lake annually for use for power production downstream. This water is released starting
the first week in October each year. Releases continue until late December or early
January, at which time equilibrium of inflow and outflow is again normally reached.
The District is compensated for these releases through the Pacific Northwest
Coordination Agreement.

An annual drawdown in the fall and winter has the potential to expose substrate
that may be important habitat for macroinvertebrates and mussels, contributing to
desiccation and freezing. Extreme fluctuations have the potential to affect fish habitat
and behavior by creating an unstable environment where temporary loss of habitat can
occur. In addition, the success of species which spawn in the littoral zone could be
reduced by extreme fluctuations where nests and rearing grounds are subjected to
dewatering.’®® For example, where water levels fluctuate on an irregular or un-natural
basis, nest failure can be more likely to occur especially if nests are constructed during
periods of extended high water levels and then the water levels are suddenly dropped.

Staff Analysis

The process of selling water for power production results in the manipulation of
lake levels, which affects habitat within and adjacent to the lake. The existing lake level
management regime affects the productivity of the lake habitat by preventing the
establishment of a riparian and littoral zone around Sullivan Lake. This management
regime also (a) accelerates the draining of nutrients out of the lake during fall plankton
production, (b) removes fish from the lake via entrainment through the dam spillway,
and (c) causes habitat degradation in Outlet and lower Sullivan Creeks due to increased
water temperatures.'%

In addition, the existing lake level regime limits the use of littoral zone habitat
around Sullivan Lake, as well as hinders fish movement into, and out of, the lake’s

105 Kokanee, which is a nest building species, is an important component of the
Sullivan Lake’s fishery, and the Washington DFW is considering this population as a
potential brood source for stocking several lakes in eastern Washington.

1% The issues of nutrients, fish entrainment, and water temperatures in Outlet
and Sullivan creeks have either been addressed previously in this section or in section
3.4.2.2, Water Quantity and Quality, Environmental Effects — Sullivan Creek Surrender.
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tributaries (see Harvey Creek Bedload Project discussion below).*®” To address these
effects, the District proposes, as part of the Sullivan Creek settlement, to change its
operation of Sullivan Lake. The resource agencies and the Forest Service, who are
signatories to the settlement, recommend these changes.

The changes in how Sullivan Lake is operated include higher lake levels and
increased minimum flows downstream (we address the minimum flows in a subsequent
discussion). The specific changes can generally be described as:

e increasing instream flow releases on a year-round basis;

¢ raising the winter lake level by 5 feet to elevation 2,570.0 feet to help ensure that
Sullivan Lake fills more often in the spring;

e managing the rate of Sullivan Lake filling in the spring and drawdown in the fall
to enhance the environment and for recreation;

o start refilling Sullivan Lake on or before April 1 and continue until an elevation
of 2,588.66 feet is reached, and maintain Sullivan Lake at that elevation through
Labor Day, subject to hydrologic conditions, water availability, and dam
discharge flow requirements; and

e drafting a specified amount of water (5,000 acre-feet) during the period of June
through Labor Day.

As discussed in greater detail below and in section 3.7.2.2, Threatened and
Endangered Species, Environmental Effects — Sullivan Creek Surrender, the increase in
minimum flows would improve water quality and, thereby, enhance aquatic habitat in
Outlet and Sullivan Creeks.

The District’s proposed changes in how Sullivan Lake is managed likely would
have a number of important benefits for the fish populations residing in the lake. First,
raising the winter pool elevation by 5 feet would make it more likely that Sullivan Lake
will fill to an elevation of 2,588.66 feet. This would enhance littoral zone habitat
around the lake and potentially improve spawning and rearing conditions in those areas.
Second, releasing cold, less-productive water earlier in the year (i.e., during the
summer) is expected to improve overall productivity by retaining more nutrients in the
lake. Third, kokanee and mountain whitefish spawn in the fall; whitefish typically in
October and November, and kokanee from early August through December. Both
species spawn over gravel in free-flowing bodies of water or along a lake’s shoreline.
Given these are self-sustaining populations, they likely have adapted to the existing
water management regime. Nonetheless, the District’s proposed changes in how it
manages Sullivan Lake water levels would provide greater stability to shoreline habitats
that may be used for spawning and rearing in the fall, and, thereby, improve spawning

107 As described in our discussion of Settlement Condition No. 8, access to
habitat in Harvey Creek is blocked during low-flow periods.
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success for fish that use those areas. Fourth, more stable, and higher, lake levels should
improve riparian and littoral zone habitat conditions. Finally, the proposed changes
would improve access to important tributary habitat.

Settlement Condition No. 7 — Sullivan Lake Dam Minimum Discharge Flows

The magnitude of instream flows in Outlet and Sullivan creeks would affect
aquatic resources by influencing water temperature, water quality, the amount of wetted
space for aquatic macroinvertebrates, and the amount of habitat within the water column
suitable for various species and life stages of fish. Adequate instream flows are needed
to protect aquatic resources in Outlet and Sullivan creeks.

Currently, the gates at the Sullivan Lake dam are fully opened during the first
week of October, and flows in Outlet and lower Sullivan Creeks are substantially
increased for about 3 months for power generation purposes downstream from the
Sullivan Creek Project. With these releases, flows downstream from Sullivan Lake in
Outlet Creek increase and then decrease dramatically. For example, average flows in
Outlet Creek from 1960 to 1989 increased from an average of 28 to 212 cfs during
maximum release periods and then dropped back to 30 cfs in January when the releases
are finished. Similarly, average flows in lower Sullivan Creek from 1960 to 1968 went
from 84 to 292 cfs and then back down to 90 cfs in January (District, 1994).

The relatively rapid increase and decrease in flows in these creeks can:
(a) disturb habitat; (b) flush fry and juveniles out of their habitat; and (c) affect
spawning success through the dewatering of spawning habitat when flows return to the
more natural regime where outflow is approximately equal to inflow. In addition, rapid
changes in stream discharge can lead to: (a) fish stranding and mortality;*®® (b) loss of
food resources; and (c) behavior responses that can reduce survival or growth (Hunter,
1992).

To address the effects associated with current flow releases, the District
proposes, as part of the Sullivan Creek settlement, to change the flow release schedule
for Sullivan Lake, by increasing year-round flows. The resource agencies and the
Forest Service, who are signatories to the settlement, recommend these changes.

Staff Analysis

The Colville National Forest Plan, as amended, requires compliance with state
water quality standards, as well as maintenance and restoration of favorable habitat

108 Ejghty-seven percent of Sullivan Creek downstream from the Mill Pond dam
is relatively confined and high gradient, with few, or no, major slide channels or gravel
bars (FERC, 1998). Very little potential stranding habitat appears to exist in this reach.
Therefore, a given reduction in stage over time in Sullivan Creek is less likely to strand
aquatic organisms than that same rate of reduction would have in a river with side
channels, low gradient gravel bars, and potholes.
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conditions for fish reproduction and growth. Implementing a pre-set, more natural,
schedule of flow releases from Sullivan Lake, as proposed by the District, would meet
the Plan’s requirements.

The proposed increase in the flows discharged from Sullivan Lake would address
the existing, on-going, effects associated with the substantial instream flow fluctuations
in Outlet and lower Sullivan Creeks. During the time periods of early summer, and
from early fall through winter, water would be released on a schedule with set minimum
flows. The higher flows would improve aquatic habitat by making available more
habitat and improving water quality (especially in the summer) (see flow analysis in
FERC (1998) and section 3.7.2.2, Threatened and Endangered Species, Environmental
Effects — Sullivan Creek Surrender)

The maintenance of consistent instream flows, with gradual increases and
decreases during periods of up- and down-ramping, would reduce potential adverse
affects to fish and habitat including: (a) minimizing any decrease in fall and winter
salmonid spawning success due to dewatering of spawning substrate; and (b) reducing
effects on food sources in the creek(s). This change would address the provision of the
Colville National Forest Plan to “ecliminate adverse effects on native fish associated with
habitat manipulation” and “require instream flows and habitat conditions for
hydroelectric and other surface water development proposals that maintain or restore...
favorable channel conditions, ... reproduction and growth.” In addition, the proposed
higher instream flows during the fall would reduce any adverse effects to critical
spawning and rearing habitat for bull trout in lower Sullivan Creek due to the current
flow regime (see section 3.7.2.2, Threatened and Endangered Species, Environmental
Effects — Sullivan Creek Surrender).

Settlement Condition No. 8 — Limitations to Sullivan Lake Surface
Elevations and Discharge Flows

The District proposes to comply with the Sullivan Lake water surface elevations
and discharge flow requirements at all times, to which the resource agencies and the
Forest Service agree, subject to short term deviations due to equipment failures
maintenance activities, electric and mechanical device limitations, safety inspections,
testing, natural disasters, and the Harvey Creek Bedload Mobilization activities. In
addition, the District proposes to use the existing USGS stream gage on Outlet Creek
and install a new Sullivan Lake level recording gage at the Sullivan Lake dam to
demonstrate compliance with discharge flow requirements. These measures, as
proposed by the District, would provide a mechanism and the data necessary for the
District to demonstrate that the required lake level operation and instream flow releases
are occurring. However, the parties to the settlement should understand that once the
Commission ends it jurisdiction over the Sullivan Creek Project, the Commission can
no longer ensure that the District operates the Sullivan Lake dam in a manner that
complies with the lake level and flow requirements of the settlement.

167



Settlement Condition No. 9 — Harvey Creek Bedload Mobilization Project

Sullivan Lake is a high elevation, deep (mean and maximum depths of 190 and
331 feet, respectively) lake. It has two main inlets, which are its only fish-bearing
tributaries; Harvey and Noisy creeks. Portions of both streams frequently become
intermittent during base-flow periods. Noisy Creek is a small watershed containing
about 1.25 miles of suitable fish habitat located in the lower reaches of the creek.
Harvey Creek contains about 17 miles of spawning and rearing habitat for species that
need to move out of the lake to fulfill part of their lifecycle.

Under existing conditions, access to upstream habitat in Harvey Creek is blocked
during low-flow periods due to excessive accumulation of bedload deposits in the
vicinity of Harvey Creek’s confluence with Sullivan Lake. The sediment berm is an
unnatural artifact of the management of water volumes and depths in the lake. As
previously described, lake levels are kept artificially high in the spring, as water is
stored for later release. The movement of bedload being transported down Harvey
Creek during spring run-off is interrupted by the high lake level during the end of May.
When bedload enters the high water and slow water velocity, it is deposited onsite
rather than being carried farther down into the lake. Later in the year, as the lake level
recedes, this bedload forms the berm that blocks fish access to habitats in the Harvey
Creek. Lack of access to a majority of the suitable habitat in the creek by fall and
winter spawners, such as kokanee, brown trout, and mountain and pygmy whitefish,
limits their productions.

To address the effects associated with excess sediment at the mouth of Harvey
Creek, the District proposes, as part of the Sullivan Creek settlement, to implement a
program to mobilize the sediment and flush it into the lake (i.e., the Harvey Creek
Bedload Mobilization Project). Briefly, the program would consist of: (a) consultation
with the Resource Committee'® regarding available regional flow projections, snow
pack data and run-off forecasts by April 1; (b) holding Sullivan Lake at no more than
elevation 2,575.0 feet until May 20, if, by April 20, the Resource Committee determines
this appropriate; (c) monitoring flows in Harvey Creek to determine when refilling can
resume at its normal rate; (d) meeting of the Resource Committee after July 1 to
determine the effectiveness of the lake-level hold down; and (e) the installation of a new
gage on Harvey Creek. The resource agencies and the Forest Service, who are
signatories to the settlement, recommend these changes.

199 Membership on the Resource Committee consists of representatives from
Seattle, the District, Forest Service, FWS, BIA, Washington DFW, Ecology, the
Kalispel Tribe, the Lands Council, the Selkirk Conservation Alliance, American
Whitewater, Rick Larson, and Al Six.
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Staff Analysis

The Colville National Forest Plan, as amended, stipulates that hydropower
projects maintain or restore riparian habitat to support populations of well-distributed
native and desired non-native plant, vertebrate, and invertebrate populations that
contribute to the viability of riparian-dependent communities, favorable channel
conditions, and fish passage. The change in lake-level operations, established by the
proposed settlement, would address the myriad of provisions outlined in the Plan.

During the time period from late summer through winter, upstream fish passage
beyond the first 500 feet of the creek is blocked, due to the aggradation of bedload
material. This is the result of existing operations which maintain unnaturally high lake
levels in the spring.

The lower lake levels provided by the settlement during the peak flow period in
the spring would allow Harvey Creek to move its bedload out from the current area of
aggradation farther into the lake where it would not restrict access to habitat in Harvey
Creek. These operations would create favorable channel conditions and improve access
to approximately 17 miles of spawning and rearing habitat in Harvey Creek for fall and
winter spawning native salmonids which need to migrate to, and from, Sullivan Lake to
fulfill parts of this lifecycle. The change to lower lake levels in the spring would also
provide additional spawning and rearing habitat in lower Harvey Creek which is
currently inundated during a portion of the year.

3.5.2.3 Cumulative Effects

The Boundary Project is the third of five hydroelectric projects on the Pend
Oreille River between Lake Pend Oreille and the Columbia River. The existing project
contributes to the following cumulative effects: (a) lack of habitat connectivity for
native salmonids; (b) disruption of sediment transport; and (c) disruption of LWD
transport.

Habitat Connectivity

Currently, none of the five dams on the Pend Oreille River has upstream or
downstream fish passage or screening facilities. Consequently, all fish entrained over or
through the projects are at risk or injury or mortality. Because the level of mortality at
each of the dams is unknown, the cumulative level of injury or mortality for fish that
pass multiple projects is also unknown. However, some fish do survive passage, as
evidenced by the capture and release of healthy fish in the Boundary dam tailrace that
had been tagged upstream of the dam. In addition, genetic analysis of tissue from two
bull trout captured in the Boundary Tailrace Reach indicates that these fish were derived
from populations in tributaries to Lake Pend Oreille and survived passage at the Albeni
Falls, Box Canyon, and Boundary dams. Status reviews for bull trout (Rieman and
Mclintyre, 1993) and westslope cutthroat trout (Mclntyre and Rieman, 1995) identify the
lack of habitat connectivity (i.e., upstream and downstream fish passage) as an
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important factor contributing to the patchy distribution and low viability of these species
in the Pend Oreille River.

As discussed in this document, Seattle proposes to implement upstream fish
passage measures and a fish entrainment reduction program that would address the
project’s contribution to cumulative effects on native salmonids related to habitat
connectivity. During the term of any new license issued for the Boundary Project,
Seattle would install, operate, maintain, and monitor an upstream trap-and-haul fish
passage facility in the project’s tailrace. Seattle would also implement a program over
the new license term to address the effects of entrainment on bull trout, westslope
cutthroat trout, and mountain white fish by either (a) preventing entrainment at the
project, (b) reducing entrainment at the project and mitigating for the remaining effects,
or (c) fully mitigating for the effects of entrainment through other measures.

As part of its settlement for the Sullivan Creek Project, the District proposes to
remove the Mill Pond dam, manage sediment in Sullivan Creek and Harvey Creek (a
tributary to Sullivan Lake, implement site restoration measures at the Mill Pond dam
site, and install a cold water release facility in Sullivan Lake. These measures, taken
together, would increase the extent of habitat connectivity for native salmonids, as well
as improve water quality and aquatic habitat in Sullivan Creek, the largest tributary
flowing into Boundary Reservoir.

Sediment Transport

The Pend Oreille River between the Boundary and Box Canyon dams has two
distinct segments in terms of sediment transport. The section from the Boundary dam
upstream to Metaline Falls is a depositional area created by project-related inundation.
Upstream of Metaline Falls, the Pend Oreille River is at times influenced by a
backwater effect from the Boundary dam, but it is often characterized by riverine
conditions, particularly when forebay water surface elevations are low or inflows to the
project from Box Canyon Reservoir are high.

The operation of the Box Canyon dam limits the supply of bed material to the
Upper Reservoir Reach to periods when flows exceed 80,000 cfs. At flows above
80,000 cfs, the leaves at the Box Canyon dam are opened, and bed material (primarily
coarse gravel) stored behind the dam moves into Boundary Reservoir. The Box Canyon
Project can, at times, reduce the coarse sediment supply to Boundary Reservoir if peak
flows do not reach 80,000 cfs for an extended period.

The effect of project operations on sediment transport in the reservoir is
negligible. The project ceases to operate in a load following mode when flows into the
reservoir exceed power plant capacity (about 56,000 cfs). In general, most sediment is
transported by flows approaching, or greater than, the “channel forming” flow (i.e., the
estimated 2-year recurrence interval peak flow magnitude is 85,800 — 107,000 cfs), on
which the project has little effects.
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The cumulative effect of the dams is to disrupt the transport of coarse sediment,
resulting in conditions in the Boundary dam tailrace that are depleted of gravel suitable
for spawning by some fish species. Of the native salmonids in the project area,
mountain whitefish are known to spawn in the 1-mile reach downstream of the Box
Canyon dam and stage in the Boundary dam tailrace prior to spawning farther
downstream in Seven Mile Reservoir. In both of these areas, mountain whitefish
spawning habitat could be adversely affected by the disruption of gravel-sized particles
suitable for spawning. To address this issue, Seattle proposes to deposit 1,500 yd® of
screened gravel between RM 29.1 and the Box Canyon dam to increase potential
mountain whitefish spawning habitat, thereby lessening the Boundary Project’s
contribution to any cumulative effects related to sediment transport.**°

Woody Debris Transport

LWD is collected in the forebays of all dams on the Pend Oreille River to protect
project facilities. The effect of this removal on the LWD budget of the river has not
been quantified, but there is a cumulative loss of LWD that would otherwise provide
aquatic habitat along the shoreline or at islands and cobble bars. As part of its
settlement, Seattle proposes to place and maintain LWD jams in the delta regions of
Sullivan, Sweet, Slate, and Linton creeks to provide cover for salmonids occupying
coldwater refugia at the mouths of these tributaries. LWD jams would be located in the
upper ends of tributary deltas to minimize use by non-salmonids. This measure would,
to some extent, offset any project effects resulting from disruption of LWD transport.

Sullivan Lake Fishery Enhancement Fund

The District entered into an off-license Memorandum of Agreement (Fish MOA,;
see Attachment 3 to the settlement) with the Washington DFW to provide the
Washington DFW funds to mitigate for fish entrainment and loss of productivity in
Sullivan Lake. The funds provided in the Fish MOA would be used to address fishery
resources management by the Washington DFW in Sullivan Lake and its associated
tributaries, including developing a fisheries management plan and purchasing necessary
equipment to carry out Washington DFW’s responsibilities. However, this measure,
while having merit if the funds are used in a manner that improves fish populations and
aquatic habitat, lacks specificity. Therefore, it is impossible for us to evaluate how the
funds would benefit aquatic biota in the Sullivan Creek drainage in any meaningful and
measurable way.

119 Up to 25 percent of the gravel would be replenished every 5 years. To
increase gravel retention, Seattle proposes to install up to 189 tons of 3- to 4-foot-
diameter boulders in weirs or other structures, and up to 25 percent of the boulders
would be replenished every 10 years as needed to maintain gravel retention.
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3.6 TERRESTRIAL RESOURCES
3.6.1 Affected Environment

3.6.1.1 Boundary Project

The influence of the maritime climate on the dominant vegetation types in the
Selkirk Mountains is profound and likely exceeds the influence of geology and soils in
most parts of the eastern Okanogan Highlands (Philip and Durke 1972). Vegetation
zones, or climax vegetation, in the Project area include the Douglas-fir/Grand Fir Zone
on drier sites and the Western Hemlock/Cedar Zone on more mesic sites (Williams et al.
1995). Forest communities in the Pend Oreille River valley, including the project area,
are characterized by a higher diversity of tree species than other regions in Washington.
These species include: Douglas-fir, lodgepole pine, western hemlock, Ponderosa pine,
western red-cedar, trembling aspen, grand fir, black cottonwood, western larch, paper
birch, and western white pine.

Most of the land within the project area has been logged or burned within the last
80 years, and the forested slopes adjacent to the reservoir are dominated by second-
growth Douglas-fir and western larch. Mixed stands of western red-cedar and western
hemlock occur in ravines and other shaded, moist areas. Riparian and wetland
communities are uncommon, particularly downstream of Metaline Falls, where they
occur only in sheltered coves and at the mouths of the few tributary streams in this
reach. One of the largest and most diverse wetland/riparian communities in the project
area occurs on the Boundary Wildlife Preserve.

Vegetation Cover Types

Seattle mapped vegetation cover types found on lands between Highway 31 (on
the east side of the reservoir) and County Road 2975 (on the west side of the reservoir)
from Boundary dam to Metaline Falls; and the area between Highway 31 (on the west
side of the reservoir) and 0.25 mile east of the reservoir shoreline from Metaline Falls to
the Box Canyon dam tailrace. This includes lands within the project boundary as well
as lands outside the project boundary and unaffected by project operations. Seattle
mapped 28 different cover types, broadly grouped as upland (899.2 acres) and
riparian/wetland (2698.2 acres) cover types.

The upland cover types were subdivided into developed/disturbed cover types
(i.e. agricultural, pasture, mining, recreation, etc.), totaling 117.5 acres. Forested
uplands accounted for the majority of the upland habitats (612.9 acres), moist mixed
conifer forest being the most abundant cover type, occupying 566 acres. The
forestlands vary in forest cover and species composition as a result of timber harvest
and forest fires that have occurred over the past 100 years. Deciduous hardwood
species such as paper birch, aspen, and Douglas maple are relatively more abundant in
open conifer stands, along forest edges, and disturbed locations. Non-forested uplands
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(meadow, grassland, and shrub habitats) and sparsely vegetated uplands (eroded and
bedrock outcrops) accounted for 18.4 and 143.4 acres, respectively.

Riparian and wetland habitats were subdivided into lacustrine/littoral, palustrine
wetlands, and riverine/riparian cover types. Lacustrine/littoral cover types cover about
1,650 acres in the project area. Littoral emergent wetlands are wetland areas that are
inundated or have a very high water table when the forebay elevation is at 1,994 feet.
Littoral emergent wetlands cover approximately 15 acres along the reservoir, primarily
upstream of Metaline Falls. Palustrine wetlands are often fed by groundwater seepage,
in contrast to the littoral emergent wetlands, which are almost exclusively supported by
shallow groundwater associated with the reservoir. Palustrine wetland habitats (87.2
acres) were divided into aquatic bed, emergent wetland, scrub-shrub, and palustrine
forested wetland habitats. Several palustrine emergent wetlands along the reservoir
have very low species diversity and are dominated by dense swards of reed canary
grass. Overall, species diversity is high in the palustrine emergent wetlands, with more
than 150 taxa recorded during surveys conducted in 2005 (Seattle 2006). Palustrine
forested wetlands occur primarily at the Boundary Wildlife Preserve, where open stands
of mature black cottonwood grow on the broad floodplain. The main side channel in the
terrace receives backwater during floods. In years with high spring runoff, all but the
highest elevations on the floodplain are inundated.

The five cover types associated with riverine/riparian habitats include riverine,
unconsolidated bottom, riverine unconsolidated shoreline, riparian grass, riparian shrub,
and riparian deciduous tree (total of 61.9 acres). The mouth of Sullivan Creek is an
exceptional area with extensive stands of riparian vegetation and alluvial features.
Substantial amounts of riparian shrub and riparian deciduous tree cover types also occur
in the upper portion of Peewee Creek where it crosses the BPA transmission line ROW.
Small amounts of riparian vegetation are associated with the mouths of several other
tributary streams, including Slate, Lime, Sand, Lost, Lunch, and Linton creeks.

Riverine/riparian cover types along the Pend Oreille River downstream of
Boundary dam include the river itself, alluvial sediments (riverine unconsolidated
bottom cover type), and the coarse, rocky shoreline (riverine unconsolidated shoreline
cover type). The associated 