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1.2 Subbasin Plan Approach and Public Involvement
1.2.1 Description of Planning Organization
I nfrastructure and Organization

Douglas County, in conjunction with Washington Department of Fish and Wildlife (WDFW)
developed this subbasin plan for the UMM Subbasin with guidance from the Technical Guide for
Subbasin Planners (NPPC 2001-20). Fish and wildlife population and habitat management goals
and objectives, including harvest, natural and hatchery production were collected and described
from numerous resources. Strategies to meet goals for habitat protection and restoration have
been prioritized in collaboration with local stakeholders in the planning process. Consistent with
subbasin summaries completed for provincial reviews, the geographic scope of the Subbasin
Plan includes the Columbia River and tributary drainages, although the Columbia River relies on
and refers extensively to existing Habitat Conservation Plans and FERC relicensing documents.
Subbasin Planners used the following organizational structure in developing the subbasin plan.
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Upper Middle Mainstem Subbasin Organizational Structure

~

Coordination (Lead Entities)
Douglas County and Washington Department of Fish & Wildlife (WDFW)

Fiscal Management & Contract Administration- Douglas County

Co-Coordinators
Chuck Jones (DC)
Ron Fox (WDFW)

Public Outreach Coordination
Douglas County

~

v

Subcontractor (s)

- Technical Writer / Editor
- Technical Consultant
- Other Agency Staff

/ ,

Technical Team Stakeholders Group

See Description Below

Stakeholders: The primary stakeholder involvement mechanism is the Watershed Planning Unit
because of the participation, representation, and well-attended meetings. Stakeholders include
representatives from multiple organizations, primarily through a collaborative effort
administered by Foster Creek Conservation District, that represent cities, counties, irrigation

districts, state agencies and federal land and resource management agencies

1.2.2 Mission Statement

Restore and maintain healthy indigenous fish and wildlife populations and their ecosystems to
support sustainable harvest, cultural values, and non-consumptive benefits through a local, state,
tribal, and federal partnership. Management decisions will be made in an open and cooperative
coordinated process that respect different points of view, and will adhere to varied rights and

statutory responsibilities.

viii



1.2.3 Approach

Douglas County and the WDFW partnered to coordinate Subbasin Planning for the UMM
Subbasin. Douglas County has been primarily responsible for sub-contracting, outreach and
public involvement, whereas WDFW focused on technical components. Both entities spent much
of their time in coordinating all of these efforts.

The timeline established by the Northwest Power and Conservation Council (NPCC) has
necessitated a very compressed process that has allowed little flexibility in stakeholder
involvement. The rigorous schedule and limited budget have restricted the time available for
outreach. However, Douglas County has devoted resources to public outreach such as using the
County website, public meetings, Regional Planning Commission information sessions and use
of the Douglas County Watershed Planning Association as the primary stakeholder group. The
NPCC’s proposed three year rolling review of subbasin plans, will make the plans relevant,
enable them to be updated regularly, and to be adapted to new knowledge and information.

Outreach

In February 2003 the Coordinators and Foster Creek Conservation District agreed that the
Douglas County Watershed Planning Association would work as the primary stakeholder group
to reduce duplication and relying on stakeholders to come to multi-purpose meetings. In the fall
of 1998, the initiating governments in the Foster Creek and Moses Coulee watershed basins
chose to work together to form the Douglas County Watershed Planning Association for WRIA's
44 and 50. These initiating governments include Douglas County, Grant County, Okanogan
County, City of East Wenatchee, City of Bridgeport, Bridgeport Irrigation District #1, East
Wenatchee Water District, and the Colville Confederated Tribes. The initiating governments
created an intergovernmental agreement for the purpose of administering the development of a
local watershed plan and to designate Foster Creek Conservation District as lead agency.

The Planning Unit consists of a wide representation of the local community. The group has met
monthly since 1999. All members or their alternates are expected to attend. Decisions are made
on a consensus basis. Consensus, as agreed upon by the Unit, will allow every member to say, “I
can live with the decision and accept it, even though it may or may not be exactly what | want.”
The commitment is to a collective well-being and not to an individual's needs. Members come
with a 'solution-oriented' vision for the health of the community, the water resources which
sustain it, and the abundant wildlife present.

Fact sheets

Douglas County developed several Fact Sheets to introduce Subbasin Planning to stakeholders
and the media and explain opportunities for public involvement. The Fact Sheet included a
telephone number and email, postal mail, and web site addresses that individuals could use to
obtain more information. Opportunities for public involvement in the UMM Subbasin Planning
process are detailed in Table 1 below.

Table 1 Public participation in UMM Subbasin planning

Date Subject Where or Who

Douglas County Regional Planning Commission

Nov. 20, 2002 | Subbasin planning- workplan development (DCRPC)




Date Subject Where or Who
Feb. 20, 2003 Subbasin planning- 101 Workshop Douglas County Watershed Planning Unit (WPU)
Mar. 05,2003 | Website development Douglas County Website- Natural Resources Sxn
Created w/SBP

June 26, 2003 | Subbasin planning update WPU

Sept. 25, 2003 | Subbasin planning update WPU

Oct. 22, 2003 Subbasin planning basics and update é%nmtrEPC and City of E. Wenatchee Planning

Nov. 20, 2003 | Subbasin planning update WPU

Dec. 15, 2003 Display- subbasin planning and regional salmon Douglas County Public Services Bldg.
recovery

Jan. 21, 2004 SBP update_ on assessment, folders/handouts, DCRPC
focal spp, wildlife

Feb. 05, 2004 SBP update on assessment, folders/handouts, WPU, public, advertised
focal spp

Mar. 10, 2004 Subbasin planning update Regional Technical Team presentation

Mar. 10, 2004 Subbasin planning update Bridgeport City Council

Mar. 24, 2004 Subbasin planning update WPU
SBP summarized product and results, Regional Planning Commission, public,

Mar. 25, 2004 .
folders/handouts, maps advertised

Apr. 14, 2004 Subbasin planning update E:lf;ern Washington Planners Forum- Moses
SBP summarized product and results, Regional Planning Commission, public,

Apr. 21, 2004 .
folders/handouts, maps advertised

Apr. 22, 2004 Subbasin planning update WPU

May 13, 2004 SBP summarized product and results, Public, advertised, 100-200 people emailed
folders/handouts, maps

May 19, 2004 SBP summarized product and results, Reglor_lal Planning Commission, public,
foders/handouts, maps advertised

(This does not include technical or USCRB related meetings)

1.2.4 Acknowledgements

We would like to thank all of those who participated in the development of this report,

particularly the following organizations for their commitment during the planning process: North
Central Washington Resource Conservation and Development Council for their assistance in the
Level 2 contract maintenance, The Upper Columbia Salmon Recovery Board for assisting with
direction of the regional planning processes, and The Upper Columbia Regional Technical Team,
NOAA Fisheries Technical Review Team, and Washington Department of Fish and Wildlife
staff who provided direction and support to those mentioned in the list of participants. We also
thank Douglas County Transportation and Land Services staff for GIS and data entry assistance.
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2 Executive Summary

2.1.1 Purpose and Scope

In October of 2000, the Northwest Power Planning Council adopted a revised Fish and Wildlife
Program (Program) for the Columbia River Basin. The new program is intended to be more
comprehensive than, but complimentary to, regional efforts related to the Endangered Species
Act, state-sponsored recovery, watershed planning, and coordination efforts, and tribal recovery
initiatives. The revised Program calls for an ecosystem-based approach for planning and
implementing fish and wildlife recovery. The focus of the planning effort is to fulfill the
obligations within the Northwest Power Act and not intended to supercede other similar efforts,
such as the Mid Columbia Habitat Conservation Plan or Federal Energy Regulatory Commission
relicensing efforts, but possibly to enhance and/or incorporate those efforts to better plan for fish
and wildlife resources.

The Program divides the Columbia Basin into ecological provinces that are further divided into
individual subbasins. At the heart of the Program are subbasin plans, consisting of a
comprehensive description of the basins general ecology including the identification of specific
fish and wildlife needs. The Upper Middle Mainstem Subbasin (Figure 1) Plan is one of six
subbasin plans being generated in the CCP. The Okanogan, Wenatchee, Lake Chelan, Entiat, and
Methow Subbasins comprise the remainder of this CCP. Future action strategies and project
funding are to be based upon these identified needs.

The UMM Subbasin Summary (Peven 2002) presented a compilation of known and existing data
on anadromous and resident fish, wildlife, and their habitats. The report also provides data and
context, land use, human population patterns, and overall resource management issues. The
UMM Subbasin Plan draws from the important information assembled in the Subbasin Summary
(updated where appropriate), and draws from a significant body of information to facilitate
coordinated planning. The Subbasin Plan addresses the limiting factors for fish and wildlife
populations & habitats, however the needs of area residents and their critical role in ecosystem
stewardship have been expressly considered as part of overall ecosystem recovery and its
benefits.
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Figure 1 UMM Subbasin location, topography, land use, demographics, and hydrology

2.1.2 Subbasin Goal - Vision Statement

The Vision Statement for the Upper Middle Mainstem Subbasin is largely based on the Douglas
County Watershed Planning Association Goal Statements for water resources. They are based on
a sustainable future for the landscape, the economy, and the people within the Subbasin.
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Our vision for the landscape is to balance habitat conservation with human uses to ensure the
long-term health of plant, fish, wildlife and human communities.

Our vision for the economy is based on efficient management and use of natural resources
including reliable water supplies, fish and wildlife populations, and aquatic and terrestrial
habitats.

Our vision for the people is to manage natural resources to promote social and economic well-
being and to improve or maintain our quality of life. We will work together to foster increased
understanding of the importance of natural resource conservation.

Biological Objectives

Biological objectives describe physical and biological changes within the subbasin needed to
achieve the vision and address factors affecting focal habitats. Biological objectives for all
Ecoregion subbasins are habitat based and describe priority areas and environmental conditions
needed to achieve functional focal habitat types. Where possible, biological objectives are
empirically measurable and based on an explicit scientific rationale (the working hypothesis).
Biological objectives are:

e Consistent with subbasin-level visions and strategies

e Developed from a group of potential objectives based on the subbasin assessment and
resulting working hypotheses

e Realistic and attainable within the subbasin

e Consistent with legal rights and obligations of fish and wildlife agencies and tribes with
jurisdiction over fish and wildlife in the subbasin, and agreed upon by co-managers in the
subbasin

e Complementary to programs of tribal, state and federal land or water quality management
agencies in the subbasin

e Quantitative and have measurable outcomes where practical
2.1.3 Major Findings and Conclusions
The analysis and synthesis of information in this subbasin plan is summarized as follows:

e Columbia River water is managed at a much larger scale than the subbasin or province, and
within the subbasin and province most of the fisheries management is guided through
existing legal agreements (HCP, FERC, ESA etc.).

e Small tributaries in the UMM Subbasin are generally thought to be in better shape than
initially thought, although certain areas need significant improvements to be functional or
accessible to anadromous and resident fish. In addition, data is severely lacking in many of
the tributaries and is needed to develop better strategies for fish or wildlife in those areas.

e Shrubsteppe and herbaceous wetlands are the two dominant habitat types within the UMM
and this subbasin contains some of the most important shrubsteppe habitat in the state for
several species. WDFW, BLM, and The Nature Conservancy are the largest landowners that
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specifically manage for natural resources in the subbasin. Also, there are substantial
conservation programs (e.g. CRP etc.) designed to assist private landowners in managing
their lands to conserve natural resources.
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3 Subbasin Overview

The Subbasin Overview has four main sections. The first section, Subbasin in Regional Context,
describes the UMM Subbasin and its place within the CCP and the greater Columbia River Basin
as defined by the Northwest Power and Conservation Council (NPCC). The second and third
sections, CCP and Subbasin Description, summarize the geological, climatic, biological,
hydrological, and anthropogenic characteristics of the CCP and UMM Subbasin, respectively.
The fourth, the Guiding Principles, articulates and merges biological and management
assumptions to provide a framework for developing the UMM Subbasin Plan.

3.1.1 Subbasin in Regional Context

For planning purposes, the NPCC divided the Columbia River Basin south of the Canadian
border and its more than 60 subbasins into 11 CCPs. NPCC is responsible for implementing the
Pacific Northwest Electric Power Planning and Conservation Act of 1980 (P.L. 96-501) and the
Fish and Wildlife Program mandated by the Act.

The 11 Provinces, beginning at the mouth of the Columbia River and moving inland, are:
Columbia Estuary; Lower Columbia; Columbia Gorge; Columbia Plateau; Columbia Cascade;
Inter-Mountain; Mountain Columbia; Blue Mountain; Mountain Snake; Middle Snake; Upper
Snake. These 11 Provinces include the entire Columbia River Basin in the United States, and
together cover approximately 25,000 sg. mi. in Washington, Oregon, Idaho, and Montana.

Each of the 11 Provinces will develop its own vision, biological objectives, and strategies
consistent with those adopted at the subbasin level. NPCC’s intent is to adopt these elements into
the 2000 Fish and Wildlife Program during later rulemaking. The biological objectives at the
CCP scale will then guide development of the program at the subbasin scale.

The Provincess are made up of adjoining groups of ecologically related subbasins, each Province
distinguished by similar geology, hydrology, and climate. Because physical patterns relate to
biological population patterns, fish and wildife populations within a Province are also likely to
share life history and other characteristics (NPCC 2000). The UMM Subbasin is in the CCP
(Figure 2).
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Figure 2 Overview of the UMM Subbasin within the CCP, WA.



3.1.2 Columbia Cascade Province

The Columbia Cascade Province (CCP) is the fourth smallest of the ecological Provinces and
covers an area of approximately 9,407 sg. mi (Figure 2). It is defined as the Columbia River and
all tributaries from Chief Joseph Dam to Wanapum Dam. This area includes much of north-
central Washington. The CCP is divided into six subbasins: Lake Chelan, Okanogan, Methow,
Entiat, Wenatchee, and Upper Middle Mainstem (CBFWA 2003).

The Cascade Mountains form the western border of the CCP, and the U.S. / Canada border forms
the northern edge. The northeastern corner of the CCP passes through the Okanogan National
Forest and the Colville Indian Reservation, while the southeastern boundary is bordered by
Banks Lake, Lake Lenore State Wildlife Area, and the towns of Ephrata and Quincy. Wanapum
Dam lies at the southern tip of the CCP.

The CCP overlies two significantly different physiographic regions and topography varies
widely (10,000 ft. at Glacier Peak to 600 ft. at the Columbia River). The Cascade Mountains, to
the north and west, consists primarily of metamorphosed sedimentary, volcanic and granitic
rock, while the Columbia Plateau, to the east and south, features vast thick layers of basaltic
bedrock. The hydrology of the CCP is complex; surface water includes numerous small
tributaries draining to the Columbia River, while underlying the region is the Columbia Plateau
Regional Aquifer System.

Temperatures and precipitation within the UMM Subbasin also vary significantly, usually
depending on elevation, with cooler and wetter climates in the mountainous areas in the western
and northern sections of the CCP, and arid to semi-arid climates in the eastern and southern
portions of the CCP.

Vegetation communities follow elevation and moisture gradients. At the highest elevations
subalpine and alpine meadow grasses and forb species occur and give way to subalpine fir
communities below the Cascade Crest. At mid-elevations a transition from Douglas fir
communities to the dominant ponderosa pine forests occurs on moisture and elevation gradients.
At the lowest elevations, an arid continental climate occurs and shrubsteppe and steppe plant
communities (shrubs, perennial bunch grasses, lichens, and mosses) dominate the landscape.
High water table or seasonal flooding conditions found adjacent to lakes, streams and rivers
support development of deciduous riparian communities.

Federal lands, including the Okanogan and Wenatchee National Forests make up most of the
Western section and small portions of the northeastern section of the CCP. The western one-third
(341,051 acres) of the Colville Indian Reservation is also located within the CCP (southeast
portion of the Okanogan subbasin) and much of remaining CCP lands are in private ownership.
The western portion of the CCP is predominantely coniferous forest, while the eastern portion is
comprised primarily of agricultural lands, shrubsteppe and steppe habitat.

The CCP is an important agricultural and grazing area and also encompasses several urban areas.
Orchards and small areas of irrigated cropland are found along the Columbia River corridor
between Chief Joseph and Rock Island dams. Most of the eastern UMM Subbasin is a plateau
where dryland farming and rangelands are the dominant agricultural practices. Much of the Grant
County portion of the UMM Subbasin is part of the Columbia Reclamation Irrigation Project and
has extensive irrigated agriculture. Significant urban centers within the CCP include Wenatchee,



East Wenatchee, Entiat, Chelan, Pateros, Brewster, Winthrop, Leavenworth, Cashmere,
Waterville, Bridgeport, and Okanogan/Omak, Washington. The Greater Wenatchee Area is the
largest urban center with a total population of 48,952 (East Wenatchee urban areas, U.S. Census
2000). The western one-third (341,051 acres) of the Colville Indian Reservation is also located
within the CCP.

The CCP is also a significant source of hydroelectric power. Five major Columbia River dams
are located within the CCP: Chief Joseph, Wells, Rocky Reach, Rock Island, and Wanapum
dams. Five more dams lie downstream on the Columbia River: Priest Rapids, McNary, John
Day, The Dalles, and Bonneville dams. All hydro-projects listed, with the exception of Chief
Joseph Dam, have fish passage facilities and also provide downstream passage for juvenile
salmonids (through collection facilities or fish spill). These dams provide an economical power
supply and numerous recreational and economic benefits.

3.2 Subbasin Description

The majority of the UMM Subbasin (Figure 3) is in Douglas County with lesser amounts in
Okanogan, Chelan, Kittitas, and Grant Counties. The UMM Subbasin comprises 17.5 percent of
the CCP (Figure 3 Upper Middle Mainstem Subbasin, WA.

Table 2), and consists of 1,607,740 acres (2,512 mi?). The UMM Subbasin extends from Chief
Joseph Dam (Rkm 877, Rm 545.1) to Wanapum Dam (Rkm 669, Rm 415.8) and contains Wells,
Rocky Reach, Rock Island and Wanapum dams and reservoirs.

Below Chief Joseph Dam, the Columbia River flows in a westerly direction and turns south at
the eastern edge of the Cascade Mountains. Several minor tributaries and drainages join this
stretch of the Columbia and are included within the UMM Subbasin. These include: Foster, Rock
Island, and Moses Coulee creeks in Douglas County; Squilchuck, Stemilt, and Colockum creeks
in Chelan County; Trinidad Creek and Sand Hollow Wasteway in Grant County; and Tarpiscan,
Tekison, Brushy, Quilomene, Whiskey Dick, and Johnson creeks in Kittitas County. Jameson
and Grimes Lakes are also included in this subbasin. The two largest watersheds located within
the UMM Subbasin are Foster Creek (WRIA 50) and Moses Coulee (WRIA 44).



Legend
------- State Highways
= Cities

=== Columbia River
——— Streams

Major Dams

4 FEDERAL

ki PUBLIC UTILITY

Hatchery Type

' Anadromous fish
Anadromous/Resident
Resident fish

Unknown

Columbia Basin
Regional Reference

¥

OROROR

Miles
N N
0D 25 5 10 15 20 25
1:725,000

Disclaimer; No claim is made as to the accuracy or current condition of the data shown on this map.
All data originally sourced from one of the following: WSDOT, WDFW, Douglas County, NPCC, MHI, Str et, NOAA.

(DCTLS 2004)

Figure 3 Upper Middle Mainstem Subbasin, WA.



Table 2 Subbasin size relative to the CCP and WA. State (IBIS 2003)

Size
Subbasin . Perégrg of Perstie?t of
Acres Mi ate

Enitat 298,363 466 3.2 7
Lake Chelan 599,925 937 6.5 1.4
Wenatchee 851,894 1,333 9.3 2.0
Methow 1,167,795 1,825 12.7 2.8
Okanogan 1,490,079 2,328 16.2 35
Upper Middle Mainstem 1,607,740 2,512 175 3.8
Crab 3,159,052 4,936 34.4 7.4
Total (CCP) 9,174,848 14,337 100 21.6

3.2.1 Topographic/Physio-geographic Environment
Geology

Three physiographic Provinces influence the geology of the UMM Subbasin: the Columbia
Mountain/Highlands to the north, the North Cascade Range to the west and the Columbia Basalt
Plain to the east and south. The Columbia River flows over mainly Paleozoic metamorphic and
intrusive rocks north of Rock Island Dam, while south of the dam the river passes through the
Columbia basalt group (BPA et al. 1994).

Bordered by the North Cascade Range, the topography on the west side of the Columbia River is
generally steep with slopes greater than 60 percent. Elevations change quickly from 4,200 feet at
Burch Mountain to 700 feet at Rocky Reach Dam. Most tributary streams on the western edge of
the UMM Subbasin flow from west to east into the Columbia River and are high gradient
streams capable of transporting large volumes of water and sediment during the spring runoff
period. Large alluvial fans are common in the areas where the major tributaries meet the
Columbia River.

On the east side of the Columbia River, elevations also rise quickly from 700 feet to 4,100 feet at
Badger Mountain. Most of the eastern UMM Subbasin is best described as a plateau where
slopes are not as steep and the landscape has the appearance of rolling hills rather than
mountains. Major landforms within the eastern portion of the UMM Subbasin include Dyer Hill,
Waterville Plateau, Moses Coulee, and the Badger Mountain area.

A wide variety of soils occur in the UMM Subbasin. Soils range from light-colored, with thin A
horizons poor in organic matter and calcium accumulations high in the profile to thick, very
dark-brown to black A horizons rich in organic matter in which calcium carbonate accumulations
may be deep in the profile or absent. Soils with high accumulations of salt and large amounts of
exchangeable sodium are also present (MCMCP 1995).

Climate and Weather
Located in the rain shadow of the Cascade Mountain Range, the UMM Subbasin is classified as
arid to semiarid with low levels of annual precipitation, cold winters and hot, dry summers.
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Precipitation can vary widely in relation to topographic features but in general much of the
subbasin receives less than 15 inches of annual precipitation and most of that precipitation falls
in winter. Nearby, the upper Cascade Mountains sometimes receive more than 100 inches of
snowfall per year. Cool winter temperatures maintain most of this snowpack as natural storage
until spring when its runoff adds to flows in the Columbia River. Snowpack accumulation is
dependent on storm systems moving inland to central Washington from the Pacific Ocean during
the winter months (Peven 2002).

Air temperatures vary widely depending on topography and location within the subbasin.
Summertime air temperatures generally exceed 100 °F for one to several days each year. Winter
temperatures can also drop below 0 °F, but in general they are in the 20 to 40 °F range. Along the
Columbia River, winter and spring air temperatures remain very stable. The growing season
ranges from 170 days (May-September) at Bridgeport and East Wenatchee to 135 days on the
eastern plateau (Peven 2002).

Vegetation

Vegetation in the UMM Subbasin consists mainly of steppe and shrub-steppe vegetation (Table
3). Forest vegetation is generally confined to mountain slopes with sufficient precipitation
(MCMCP 1995). Present vegetative communities vary widely from historic conditions because
much of the UMM Subbasin is cultivated or grazed by livestock.

Table 3 Land types and acreage in the UMM Subbasin, WA.

Basic Land Type Acres Percent
Agriculture 744,828 12.4
Forest 3,477,765 57.8
Rock 2,766 0.0
Shrub/Steppe 1,667,509 27.7
Urban 31,227 0.5
Water 90,742 15
TOTAL 6,014,837

*Washington GAP Analysis Data- total difference because of data alignment with Canadian Border in GIS.
Rare Plant Communities

The UMM Subbasin contains 91 rare plant communities (Table 1, Appendix A). Approximately
30 percent of the rare plant communities are associated with shrubsteppe habitat, 20 percent with
riparian or wetland habitats, and 50 percent with upland forest habitat. Rare/high-quality plant
occurrences and communities are illustrated in (Figure 4).
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Figure4 Rare plant occurrence and high quality plant communitities in the UMM Subbasin, WA

3.2.2 Jurisdictions and Land Ownership

Approximately 27 % of the UMM Subbasin is in federal, state, tribal, and local government

ownership, while the remaining 73 % is privately owned or owned by non-government

organizations (NGOs) (Figure 5 and Table 4). Privately held lands in the Subbasin comprise 12

% of the entire CCP (Table 5).
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Figure5 Land ownership in the UMM Subbasin, WA.




Table 4 Land ownership in the UMM Subbasin, WA. (based on parcel level data from Chelan, Douglas,
Grant, and Okanogan counties and WDFW data for Kittitas County)

Owner Acres Percent
County Government (partial) 1,216 0.02
Private 2,189,878 35.1
Tribal 341,051 55
US Federal Government 3,011,173 48.3
Washington State 694,273 11.1
TOTAL 6,237,591

Table 5 Land Ownership of the CCP, WA. (IBIS 2003)

Local
Federal Tribal State , Private Total
. Gov't Water .
Subbasin Lands Lands Lands Lands (Subbasin)
Lands (acres)
(acres) (acres) | (acres) (acres) (acres)
(acres)
Entiat 247,064 0 13,629 0 37,670 0 298,363
Lake Chelan 517,883 0 3,549 0 78,493 0 599,925
Wenatchee 682,295 0 11,836 0 159,182 0 853,313
Methow 985,234 0 55,836 0 126,724 0 1,167,794
Okanogan 400,496 311,826 261,598 0 516,159 0 1,490,079
Upper Middle 124492 | 29507 | 284,996 | 1216 1,167,528 0 1,607,739
Mainstem
Crab 303,136 0 13,629 25 2,681,363 16,100 3,014,253
Total (CCP) 3,260,600 341,333 645,073 1,241 | 4,767,1197,119 16,100 | 47,675,461,466

Please note that the IBIS ownership data is not up to date. Municipal owned land is significant in some areas
and is not reflected.

3.2.3 Land Use and Demographics

Major land uses in the Subbasin include agriculture, livestock grazing, and suburban
development (Figure 6). As the human population in UMM Subbasin counties grows (Figure 6
Land use and potential vegetation zones in the UMM Subbasin, WA.

Table 6), pressure on natural resources intensifies. For more information about the effects on
wildlife habitat from changes in land use from circa 1850 to today, see section 3.2 (Ashley and
Stovall, unpub. rpt., 2004). Two cities with populations over 10,000 residents and numerous
small towns are distributed throughout the Subbasin.
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Figure 6 Land use and potential vegetation zones in the UMM Subbasin, WA.
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Table 6 Population of UMM Subbasin counties, 1990-2020

2010 2020 Inc:t/eoase Area 2000 2020

County | 1990 | 2000 | g o | proj. 1990- | (sq.mi) | People/ | People/

2020 sq. mi. Sq. mi.
Douglas 26,205 | 32,603 39,196 44,920 71.4 1,821 17.9 24.7
Chelan 52,250 | 66,616 75,993 85,864 64.3 2,921 22.8 29.4
Grant 54,758 | 74,698 88,331 95,715 4.7 2,681 27.9 35.7
Kittitas 26,725 | 33,362 36,742 41,776 56.3 2,297 145 18.2
Okanogan | 33,350 | 39,564 | 44,061 | 47,920 436 5,317 74 9.0

U.S. Census Bureau, 1990 and 2000, Projected from Washington State Office of Financial Management
website.

Urban and Rural Development

The population of Douglas County (Table 6) increased by 24% between 1990 and 2000 (26,205
to 32,603 people) and is expected to increase by 71.4% above 1990 figures by 2020 (26,205 to
49,920 people). This represents an increase from 14.3 people/sq. mi. in 1990 to 24.4 people/sq.
mi. in 2020. Two cities within the UMM Subbasin have populations over 10,000 residents and
numerous small towns are distributed throughout the Subbasin. The other counties are
experiencing similar trends in population growth.

Suburban development, agriculture, and rangelands are significant land uses with the UMM
Subbasin. Although urban areas comprise only 0.5 % of the UMM Subbasin, much of the urban
and rural development has taken place at lower elevations along the Columbia River shoreline,
between Wanapum and Chief Joseph dams, and has had significant impacts on fish and wildife
habitat. As the human population continues to grow, urban sprawl and rural development will
place increasing pressure on natural resources.

Agriculture

Historically, the majority of the UMM Subbasin was shrub-steppe habitat (Daubenmire 1970).
Today, agricultural lands cover large portions of the UMM Subbasin. Orchards dominate the
Columbia River corridor between Chief Joseph and Rock Island dams, and dryland farming and
ranching are the dominant agricultural practices on the eastern plateau. Small areas of irrigated
cropland are also present on the eastern side of the UMM in Moses Coulee and the Grant County
portion of the subbasin.

Federal Land Management

The USFS manages land in the Entiat Ranger District, on the Wenatchee portion of the
Wenatchee National Forest. The land is managed according to the Wenatchee National Forest
Land and Resource Management Plan (the Forest Plan) (USDA 1990), as amended by the
Northwest Forest Plan (USFS and BLM 1994a). The Forest Plan divides the land into
management areas, each with a management prescription based on unique habitat conditions.
The majority of National Forest land in the UMM Subbasin is managed for multiple uses,
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including deer and elk winter range, timber production, livestock grazing, recreation, and
research.

The BLM manages 81,161 acres in the UMM Subbasin. Most of the BLM lands within the
subbasin are shrubsteppe habitat. The Spokane Resource Management Plan provides the general
management direction for BLM administered lands within the subbasin as required by the
Federal Land Policy and Management Act of 1976. Under this act the BLM is required to
manage public lands to protect the quality of scientific, scenic, historical, ecological,
environmental, air and atmospheric, water resource, and archeological values; that, where
appropriate, will preserve and protect certain public lands in their natural condition; that will
provide food and habitat for fish and wildlife and domestic animals; and that will provide for
outdoor recreation and human occupancy and use. The BLM is required by the CWA to ensure
that activities on administered lands comply with requirements concerning the discharge or run-
off of pollutants.

State Land M anagement

Two primary agencies manage land within the UMM Subbasin- WDFW and the DNR. The
WDFW administers seven wildlife areas totaling 176,436 acres. This land includes owned land,
and land administered through agreements with other local, state, and federal landowners. Land
owned by DNR east of the Columbia River is primarily shrubsteppe used for grazing or dryland
wheat cultivation. West of the Columbia River, DNR holdings are primarily managed for timber
production and grazing. The primary management focus of DNR lands is to support public
schools and universities by selling products like timber, grazing leases, and wheat.

Water development
Hydropower System

Five Columbia River dams are located within the UMM Subbasin: Chief Joseph, Wells, Rocky
Reach, Rock Island, and Wanapum dams. All Columbia River dams, with the exception of Chief
Joseph Dam, have upstream fish passage facilities and also provide downstream passage for
juvenile salmonids through collection facilities or fish spill. These dams provide an economical
power supply and numerous recreational and economic benefits.

Irrigation

There are four irrigation districts (Wenatchee Heights Irrigation District, Stemilt Irrigation
District, the Lower Stemilt Irrigation District, and the Kennedy-Lockwood Irrigation District)
and numerous private diversions operating in the Stemilt watershed (Andonaegui 2001). Other
irrigation districts within the UMM Subbasin include the Palisades, (water pumped from an
unconsolidated aquifer in Moses Coulee and from Douglas Creek), Bridgeport, Greater
Wenatchee, and East Wenatchee. The latter three pump water from the Columbia and/or
Wenatchee Rivers.

Irrigation projects have both positive and negative impacts on the small tributaries in the UMM
Subbasin. Irrigation return flow from the Columbia Reclamation Irrigation Project provides
increased summer flow in the Sand Hollow channel, and Trinidad Creek receives some small
amounts from the same project. Sand Canyon Creek receives increased summer flow from the
Wenatchee Reclamation District. An irrigation diversion structure located approximately 1.0
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mile up Colockum Creek may block fish passage at low flows (B. Steele, pers. comm., 2001 in
Andonaegui 2001). Two irrigation diversions are located on Douglas Creek approximately 0.25
miles from where the creek enters Moses Coulee. An irrigation dam is located on top of a natural
falls at RM 1.03 on Foster Creek. It is 18 inches taller than the original falls that precluded all
fish passage past this point.

Much of the Grant County portion of the UMM Subbasin is part of the Columbia Reclamation
Irrigation Project and has extensive irrigated agriculture. This water originates in the Columbia
River above Grand Coulee Dam and is transferred through the Banks Lake Equalization Project
created by Dry Falls Dam.

Transportation

Along with hydropower and other human developments in the subbasin came the building of
numerous roads and railways. Many culverts within the transportation network are barriers to
fish migration and result in reduced habitat availability. Washington State Department of
Transportation and FWS combined efforts to inventory state highway barriers which are now
linked to the 303d Water Quality lists (Category 2). Watershed planning units have additionally
sponsored, or been a part of, local inventories, such as Harza’s report in Chelan County, and also
assisted or lead the Limiting Factors Analysis by the Washington State Conservation
Commission staff.

3.2.4 Hydrologic Conditions

Hydrography

The UMM Subbasin encompasses an estimated 1.6 million acres. The Columbia River travels
about 130 miles through the subbasin. From river mile 545.1 near Chief Joseph Dam, the
Columbia River flows in a westerly direction past the small communities of Bridgeport and
Brewster, WA. At the eastern edge of the Cascade Mountains, the river turns and flows south to
its southern boundary at river mile 415.8 by Wanapum Dam near Vantage, WA (Peven 2002).

Minor streams and Columbia River tributaries in the UMM Subbasin include: Foster, Rock
Island, McCarteney and Douglas creeks (latter two drain into Moses Coulee) in Douglas County;
Squilchuck, Stemilt, and Colockum creeks in Chelan County; Sand Hollow Wasteway and
Trinidad Creek in Grant County; and Tekison, Brushy, Quilomene, Whiskey Dick, Tarpiscan,
and Johnson creeks in Kittitas County. Jameson and Grimes Lakes are also found within this
subbasin (Douglas County). Grand Coulee Equalization Reservoir (Banks Lake) and the Sun
lakes border the UMM Subbasin on the east, but are not included within the boundary. The two
largest watersheds located within the subbasin are the Foster Watershed Resource Inventory
Area (WRIA) 50 and Moses Coulee WRIA 44. Several major tributaries —the Okanogan,
Methow, Chelan, Entiat, and Wenatchee rivers—also join this reach of the Columbia River, but
are not included in the UMM Subbasin (Peven 2002).

Hydrology

Hydrology in the UMM Subbasin primarily reflects a snowmelt system. Generally, snow
accumulates in the surrounding mountain areas from November to March, then melts and
produces peak runoff during May and June. During late summer and fall, instream flows in
tributary streams often decline substantially and remain relatively low through April. Heavy
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rainfall in late fall or early winter can also lead to increased runoff and in the past, these rain-on-
snow events in the eastern Cascades have caused some of the most significant flooding events in
the subbasin (Peven 2002).

Average flow contributions from the four largest tributaries in the CCP (Okanogan, Methow,
Entiat, and Wenatchee Rivers) provide 7,860 cfs to the Columbia River, while the upriver
contribution from the Columbia Basin above Chief Joseph is 188,000 cfs, and the Canadian
portion provides 99,200 cfs of average flow (EPA 2001).

Within the UMM Subbasin, Wanapum, Rock Island, Rocky Reach, and Wells dams impound the
Columbia River. Instream flows within the UMM Subbasin are considered “run-of-river” with
little storage capacity present in the reservoirs above the four hydroelectric projects. Rock Island
was the first hydroelectric project to span the Columbia River and was completed in 1933. Wells
Dam, which began operating in 1967, is the most recent hydroelectric project completed on the
Columbia River in the subbasin (Peven 2002).

Hydroelectric operations at Grand Coulee Dam greatly influence river flows for downstream
hydroelectric operations (Peven 2002). Changes in storage reservoir operations for fish passage
flow augmentation, flood control and power production have resulted in reduced flows from
January through April and increased flow from May through August.

Water quality

The Columbia River has been classified by Ecology as “Class A” water. On a scale ranging from
Class AA (extraordinary) to Class C (fair), Class A waters are rated as excellent. State and
federal regulations require that Class A waters meet or exceed certain requirements for all uses
(Peven 2002).

While water quality in the UMM Subbasin is good compared to other rivers in the United States,
there is still cause for concern. Primary concerns include levels of dissolved gases, changes in
stream temperatures, turbidity levels and exposure to environmental contaminates above
biological thresholds for fish species utilizing the river. These concerns are generally related to
hydropower production, past mining practices (Canada and Spokane River are or have been
major sources above the UMM Subbasin planning area), and agriculture. The hydroelectric
projects on the Columbia River in the UMM Subbasin are “run-of-river” with reservoirs that
have little storage capacity. Water velocities are generally fast enough to prevent the formation
of a thermocline and the associated depletion of oxygen in deeper waters. Water quality
parameters affected by hydropower production, include TDG, water temperature, dissolved
oxygen, turbidity, suspended sediments and nutrients. The status of each of these parameters in
the UMM Subbasin is summarized below (Peven 2002).

The federal Clean Water Act, adopted in 1972, requires that all states restore their waters to be
“fishable and swimmable.” The Clean Water Act established a process to identify and clean up
polluted waters. Every two years, all states are required to prepare a list of waterbodies that do
not meet water quality standards. This list is called the 303(d) list because the process is
described in Section 303(d) of the Clean Water Act. The 2002-2004 Washington Department of
Ecology Proposed Assessment (303d list review) shows several waterbodies have impaired water
quality. A summary of some waterbodies in the UMM Subbasin is listed in Table 7 for Category
5 (requires a TMDL) and Category 2, waters of concern. For details please refer to the WDOE
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website: http://www.ecy.wa.gov/. Not listed is Foster Creek, which, according to Foster Creek
Conservation District data 2000-2003, has peak summer temperatures that exceed the standard
(FCCD, unpublished monitoring data, 2003).

Table 7 Water quality parameters for some waterbodies in the UMM Subbasin, WA.

Water body Parameter WRIA (40,41,44,50) | Category
Temperature 40, 41, 44, 50 5
Total Dissolved Gas 40, 41, 44, 50 5
Temperature 50 2
Total Dissolved Gas 44,50 2
pH 40, 41 2
Columbia River
Dissolved Oxygen 41 2
3,3-Dichlorobenzidine 40 2
Benzo(a)pyrene 40 2
Heptachlor 40 2
Mercury 40 2
Grimes Lake Total Phosphorus 44 2
Jameson Lake Total Phosphorus 44 2
Black Lake Total Phosphorus 40 2
pH 41 5
Sand Hollow Wasteway
Temperature 41 5

(WDOE 2004)

Grant County PUD (2003a) measured physical parameters to describe Columbia River water
quality attributes as a portion of their relicensing application. This provides a way to compare
and track seasonal and historical trends in water quality status. These parameters also form the
basis for comparison with water quality standards. Key physical parameters include temperature,
TDG concentrations, DO concentrations, acidity (pH), and turbidity. Other physical parameters
commonly collected from reservoirs are conductivity, alkalinity, and light attenuation
measurements. More detailed information on these parameters is provided in Normandeau et al.
(2000) and Juul (2003).

Grant PUD performed detailed comparisons of available water quality data with criteria for state
standards. Juul (2003) compared TDG, pH and turbidity to binomial distribution exceedence
limits described in Ecology Policy 1-11. This comparison showed that TDG failed to meet the
binomial distribution limits, but pH and turbidity were well within the binomial distribution
limits for all data analyzed. However, as noted earlier, one must understand that MCCC
representatives attempt to maximize spill levels and manage for compliance with the 120%
tailrace criteria while tending to de-emphasize the 115% forebay criteria.

Ecology uses different comparison methods for fecal coliform bacteria, but all samples were well
below the standard. In addition, nearly all DO measurements were above 8 mg/L with only two
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historical measurements of 7.6 mg/L and 7.5 mg/L taken in 1969 and 1987, respectively. The
remaining 457 measurements were all above 8.0 mg/L (Normandeau Associates 2003).

Comparisons of temperature data to standards are much more complex, because the standards
contain both special conditions and exceptions for situations where natural conditions already
exceed the standard. The 20°C special condition below Priest Rapids Dam allowed for
straightforward comparisons. From 1999 through 2001, over 22,000 hourly temperature
measurements below Priest Rapids Dam contained not one hourly measurement greater than
20°C; showing remarkable compliance with the special condition standard. During warmer
weather in 1995 and 1998, 12-13% of hourly measurements were in excess of 20°C, with
maximum measurements being about 1°C above the 20°C special condition (Normandeau
Associates 2003). However, naturally warm water conditions are not considered violations of
water quality standards.

Comparisons to the 18°C are not as simple because the policy guidance and temperature standard
considers natural conditions. To estimate natural conditions, Juul (2003) used historical data
from Rock Island Dam during the 1933-41 time period when it was the only Columbia River
dam and its very limited storage and low height would have minimal effects on temperature.
Review of this data showed that high percentages of temperature readings were greater than 18°:C
with some July through September periods showing nearly 100% of temperature measurements
greater than the present-day standard. While large percentages of available data (Normandeau
Associates 2003) are greater than the 18°C criteria, because of the natural conditions, these
values are not considered violations of water quality standards.

Water uses

Flows in the Columbia River are regulated and managed to provide for hydropower production,
flood control, fish passage, irrigation, and other uses. Instream flows for the Columbia River
were first established in 1980 under the Instream Resources Protection Program (codified in
Chapter 173-563 WAC). From 1980 to 1997, any water rights issued were made subject to
interruption should Columbia River Instream Flows not be met. In response to the federal
protection of salmonids in the Columbia and Snake River Systems through Endangered Species
Act listings in December of 1991, in the spring of 1992 Ecology issued an order placing a
moratorium on further allocation of water from the Columbia River. Legislative action in 1997
eliminated Columbia River instream flows and moratorium for all future water resource
decisions. However, streamflow monitoring continues for the management of hundreds of water
use authorizations with priority dates between 1980 and 1997. In water year 2001, enforcement
and other management actions were taken by Ecology as, for the first time, instream flows were
not met. Monitoring and management of streamflow will continue as these water rights will
continue to be subject to the 1980 instream flows (Peven 2002).

3.3 Guiding Principles

The Guiding Principles are sets of statements to clarify the scope, analysis, and limitations of this
document. In addition, there are two visions: one is that of the NPCC and the other was
developed through local planning processes and adapted for this Subbasin Plan. The Guiding
Principles are divided into three major parts: Vision, planning assumptions, and foundation
principles.
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3.3.1 Vision

As quoted from NPCC’s Columbia Basin Fish and Wildlife Program (2000), the overall vision
for the NPCC Fish and Wildlife program is:

The vision for this program is a Columbia River ecosystem that sustains an
abundant, productive, and diverse community of fish and wildlife, mitigating
across the basin for the adverse effects to fish and wildlife caused by the
development and operation of the hydrosystem and providing the benefits
from fish and wildlife valued by the people of the region. This ecosystem
provides abundant opportunities for tribal trust and treaty right harvest and for
non-tribal harvest and the conditions that allow for the recovery of the fish
and wildlife affected by the operation of the hydrosystem and listed under the
Endangered Species Act.

Wherever feasible, this program will be accomplished by protecting and
restoring the natural ecological functions, habitats, and biological diversity of
the Columbia River Basin. In those places where this is not feasible, other
methods that are compatible with naturally reproducing fish and wildlife
populations will be used. Where impacts have irrevocably changed the
ecosystem, the program will protect and enhance the habitat and species
assemblages compatible with the altered ecosystem. Actions taken under this
program must be cost-effective and consistent with an adequate, efficient,
economical and reliable electrical power supply.

Consistent with the 2000 Columbia Basin Fish and Wildlife Program’s vision, yet tailored
specifically to the geographic region of the UMM Subbasin and its citizenry. The Vision
Statement for the subbasin is largely based on the Douglas County Watershed Planning
Association Goal Statements for water resources. They are based on a sustainable future for the
landscape, the economy, and the people within the UMM Subbasin.

Our vision for the landscape is to balance habitat conservation with human uses to ensure the
long-term health of plant, fish, wildlife and human communities.

Our vision for the economy is based on efficient management and use of natural resources
including reliable water supplies, fish and wildlife populations, and aquatic and terrestrial
habitats.

Our vision for the people is to manage natural resources to promote social and economic well-
being and to improve or maintain our quality of life. We will work together to foster increased
understanding of the importance of natural resource conservation.

The vision and subbasin plan is the outcome of an open process and is intended to provide a
framework under which future projects can be developed and implemented. Actions taken in the
subbasin should be consistent with the UMM Subbasin Plan (Subbasin Plan) the NPCC
Columbia Basin Fish and Wildlife Program, the CWA, and the ESA.

18



3.3.2 Planning Assumptions

As a part of this vision, the Subbasin Plan adopts the following policy judgments and planning
assumptions:

The ultimate success of the projects, processes, and programs used to implement the
Subbasin Plan will require a cooperative and collaborative approach that balances federal and
state mandates to protect fish and wildlife with economies, customs, cultures, subsistence,
and recreational opportunities within the basin.

The Subbasin Plan is not a land use management plan and contains no regulatory authority.

*No single activity is sufficient to recover and rebuild fish and wildlife species in the UMM
Subbasin or in the Columbia River Basin. Successful protection, mitigation, and recovery
efforts must involve a broad range of strategies for habitat protection and improvement, as
well as improvements to the operations of the hydrosystem, effective and equitable harvest
management, and the continued incorporation of artificial production.

*The BPA should make available sufficient funds to implement projects developed within
the framework provided by this plan in a timely fashion.

*This is a habitat-based program, for rebuilding healthy, naturally producing fish and wildlife
populations by protecting, mitigating, and restoring habitats. Artificial production and other
non-natural interventions should be consistent with the central effort to protect and restore
habitat and avoid adverse impacts on native fish and wildlife species.

*It is important to consider out-of-basin effects on fish and wildlife populations.

*There is an obligation to provide fish and wildlife mitigation where habitat has been
permanently lost because of hydroelectric development. Artificial production of fish may be
used to replace capacity, bolster productivity, and alleviate harvest pressure on weak,
naturally spawning resident and anadromous fish populations. Restoration of anadromous
fish into areas blocked by dams should be actively pursued where feasible.

*Management actions, including artificial production, must have an experimental, adaptive
management design. This design will allow managers to evaluate benefits of management
actions and address scientific uncertainties.

*Salmon harvest can provide significant cultural, recreational, and economic benefits to the
region. Harvest rates should be based on population-specific adult escapement objectives
designed to protect and recover naturally spawning populations.

*Achieving the vision requires that habitat management, artificial production, harvest, and
hydrosystem operation are coordinated at the subbasin, CCP, and basin levels, including
actions not funded by this program.

Implementation of subbasin plans should include participation stakeholders at the subbasin
and regional level.

* Adapted from and consistent with the NPCC’s 2000 Columbia Basin NPCC Fish and Wildlife
Program.
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These specific planning assumptions are to be incorporated into projects developed within the
framework provided by this Subbasin Plan. Actions taken in the UMM Subbasin should be
consistent with these planning assumptions.

3.3.3 Foundation Principles

These foundation principles reflect the natural and cultural systems in the UMM Subbasin and
are based on the following items:

e Economies, customs, cultures, subsistence and recreational opportunities within the basin
e Regulation of land use

e Qut of basin effects

e Long term sustainability

e Fish and wildlife habitat

e Connectivity

Foundation Principle 1. Economies, customs, cultures, subsistence and recr eational
opportunitieswithin the basin

The people of the UMM Subbasin are diverse and independent. They value a wide range of
customs and cultures. Actions, strategies, programs, and projects for fish and wildlife and their
habitats will be more successful if developed in context with the basin’s economic needs and
opportunities, and with an understanding of the impacts on the human environment in the basin

Supporting Principles:

e Activities associated with the Subbasin Plan, undertaken to protect and/or restore fish and
wildlife, have the potential to improve opportunities for cultural and recreational uses and
thus, social and economic well-being of the communities. Strategies and projects should be
reviewed and evaluated based on the potential for such positive impacts, and methods
developed to measure and monitor the success of such efforts.

e Costs and benefits of implementing Subbasin Plan actions should be weighed. Alternatives
that achieve the greatest benefits at the least costs are preferred.

e Subbasin Plan actions are undertaken with the understanding that fish and wildlife resources
and their habitat are a cultural heritage common to the people of the UMM Subbasin, and
such actions play a key role in the long-term sustainability of the environment. Projects
implemented based on the Subbasin Plan will be consistent with federal tribal trust
responsibilities.

e Recreational opportunities are provided for diverse user groups, consistent with conservation
and enhancement of subbasin resources.

e Programs and projects are monitored and evaluated for effectiveness and may be altered as
necessary to achieve the intended results.
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Foundation Principle 2: Regulation of land use

Protection and/or restoration strategies that affect land use will require action (both for the
adoption and implementation) by local, state, federal and/or tribal governments, and close,
coordinated relationships among these groups.

Supporting Principles:

e No existing water right is affected by actions derived from the Subbasin Plan without the
consent of the holder of that right.

e The processes of subbasin plan preparation, implementation (including project development
and planning), and amendment are open, voluntary, and collaborative.

e Subbasin Plan actions acknowledge the statutory authority of local, state, federal, and tribal
governments and existing plans, programs, and processes.

e Future land use planning and activities that involve potential impacts on fish and wildlife and
their habitats should be fully discussed with agencies and tribes with management authority
prior to implementation.

Foundation Principle 3: Out of basin effects

The Columbia River Basin is characterized by natural environmental variability and established
human urban and rural activities. Restoration and management of fish and wildlife and their
habitats in the UMM Subbasin must consider effects within the entire Columbia River Basin
ecosystem.

Supporting Principles:

e Strategies for recovery or maintenance of self-sustaining populations need to be evaluated
within the context of the entire life history of the populations, not just within the life history
stages within the UMM Subbasin.

e Important environmental attributes that determine the distribution and productivity of fish
and wildlife populations have been influenced by natural and anthropogenic activities in and
outside the subbasin.

Foundation Principle 4: Long-term sustainability

Fish and wildlife adapt to their habitat through life history characteristics, genetic diversity, and
metapopulation organization. They adapt to spatial and temporal environmental variations
through diversity and population structure. Diversity promotes production and long-term
persistence at the species level.

Supporting Principles

e Inaddition to fish and wildlife populations that support the custom, culture, subsistence and
recreational opportunities in the subbasin, indigenous fish and wildlife species should be
enhanced and restored to be self-sustaining.

e Selection of a broad range of fish and wildlife focal species provides a basis for developing
holistic management strategies.
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Biological inter- and intra-specific interactions shape fish and wildlife populations.
Restoration of individual populations may not be possible without restoring other fish and
wildlife populations with which they co-evolved.

Most native fish and wildlife populations are linked across large areas and do not consider
political borders. An important component for recovery of depressed populations is to
maintain or re-create large-scale spatial diversity.

Populations with the least amount of change from their historic spatial diversity are the
easiest to protect and maintain.

Small populations are at greater risk of extinction than large populations, primarily because
they are more vulnerable to environmental changes and catastrophic events.

Foundation Principle 5: Fish and wildlife habitat

Fish and wildlife productivity requires a network of interconnected habitats that are created,
altered, or maintained by both natural and human processes in terrestrial, freshwater, estuary, and
ocean areas.

Supporting Principles:

The habitat in the UMM Subbasin should be capable of supporting self-sustaining,
harvestable, and diverse populations of fish and wildlife.

The UMM Subbasin is a dynamic system that will continue to change through natural events
and human activities.

Foundation Principle 6: Biological I nteractions and Connectivity

Ecosystem attributes affect population, abundance, and diversity of the biotic community.
Connectivity among ecosystem attributes is required for assemblages of species that share
requirements for similar ecosystem habitat attributes.

Supporting Principles:

Fish and wildlife are dependent upon properly functioning environments, and the processes
that sustain them, to maintain sustainable, harvestable, and diverse populations.

Native fish and wildlife populations have been negatively impacted by changes to the
physical characteristics and connectivity of their habitats within the UMM Subbasin. It is
critical to reconnect the native ranges of fish and wildlife species.
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4 Assessment

The assessment for the UMM Subbasin consists of terrestrial/wildlife and aquatic/fish sections
that were analyzed using different methodologies and processes. Wildlife was assessed using two
primary sources of information: 1BIS and Washington GAP analysis. WDFW staff assembled
and reviewed that data and compiled species information from numerous sources to develop the
course level assessment. Fish species were analyzed for two different hydrologic systems; the
mainstem Columbia River and the small tributaries. The mainstem was primarily examined
through existing documents for HCPs and FERC licensing from the three public utility districts
in Chelan, Douglas, and Grant Counties. No suitable modeling processes were found to be
useable on the subbasin scale for the Columbia River. The tributaries were assessed using
existing documents, such as limiting factors analysis, watershed planning unit (2514) produced
documents, and other state and federal agency documents. Information was also provided by the
GCPUD to assist with the assessment. In addition, WDFW staff field examined several
tributaries where little or no information exists. All of these sources were used to complete a
Qualitative Habitat Assessment for the small tributaries. Ecosystem, Diagnosis and Treatment
(EDT) was not deemed appropriate for the small tributaries given the limited amount of
information, limited fish use, and/or size of watersheds. Details of both of the processes are
decribed below and were used for development of the management plan objectives and
strategies.

4.1 Focal Species

4.1.1 Introduction

A total of 391 fish and wildlife species are likely to inhabit the UMM Subbasin (Tables 2 - 4,
Appendix B). Eight wildlife and two fish species were chosen as focal species to represent three
focal wildlife and four focal aquatic habitats within the UMM Subbasin. Habitat attributes
required by the focal species represent conditions and features of a properly functioning
ecosystem and desired future conditions for focal habitats that will direct planners in developing
and implementing habitat management goals and activities for the UMM Subbasin.

4.1.2 Focal Species Selection and Rationale

Lambeck (1997) defined focal species as a suite of species whose requirements for persistence
define the habitat attributes that must be present if a landscape is to meet the requirements for all
species that occur there (Figure 7). The key characteristic of a focal species is that its status and
trend provide insights to the integrity of the larger ecological system to which it belongs (USFS
2000).

Subbasin planners refer to these species as “focal species” because they are the focus for
describing desired habitat conditions and attributes and needed management strategies and/or
actions. The rationale for using focal species is to draw immediate attention to habitat features
and conditions most in need of conservation or most important in a functioning ecosystem. The
corollary is that factors that affect habitat quality and integrity within the CCP also impact
wildlife species, hence, the decision by subbasin planners to focus on focal habitats with focal
species in a supporting role (Ashley and Stovall, unpub. rpt., 2004).
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CCP planners consider focal species’ life requirements representative of habitat conditions or
features that are important within a properly functioning focal habitat type. In some instances,
extirpated or nearly extirpated species (e.g., sharp-tailed grouse) were included as focal species if
subbasin planners believed they could potentially be reestablished and/or are highly indicative of
some desirable habitat condition (Ashley and Stovall, unpub. rpt., 2004).

T ! | Historic Conditions @ ==***""""*" "=, * Change
{ Focal Habitats |—i - g eeeett
/ | Current Conditions g,
] Plus Review o'i.'.'...':.
| FOCAL HABITATS | [Focal Species | et
| Focal Species ; ; ; —
[ | Habitat/life Requisites
. ANDSPECIES ™ |Assemblages e
RELATIONSHIPS : : Leads to... :
\ : Recommended o
: Focal Habitats |r | Future Habitat 4‘ ......... i

Conditions

Figure 7 Focal habitats and species assemblage relationships

Terrestrial / Wildlife

There are an estimated 349 wildlife species that likely occur in the UMM Subbasin (Tables 2 and
3, Appendix B). Of these species, 111 (31%) are closely associated with riparian and wetland
habitat and 74 (21%) consume salmonids during some portion of their life cycle (Table 8). Three
wildlife species that occur in the Subbasin are listed federally and 30 species are listed in
Washington as Threatened, Endangered, or Candidate species (Table 5, Appendix B). A total of
98 bird species are listed as Washington or Idaho State Partners in Flight priority and focal
species (Table 6, Appendix B). A total of 50 wildlife species are managed as game species in
Washington (Table 7, Appendix B). Species richness and associations for the UMM Subbasin
are described in Table 8).

For wildlife and terrestrial habitat resources, CCP/Subbasin planners identified a focal species
assemblage (i.e., species that inhabit the same habitat type and require similar habitat attributes)
for each focal habitat type (Table 9). Six bird species and two mammalian species were selected
to represent three focal habitats (Shrubsteppe, Eastside [Interior] Riparian Wetland, and
Herbaceous Wetland) in the UMM Subbasin: pygmy rabbit, sage grouse (Centrocercus
urophasianus), sage thrasher (Oreoscoptes montanus), sharp-tailed grouse (Tympanuchus
phasianellus), willow flycatcher (Empidonax traillii), beaver (Castor canadensis), Lewis’
woodpecker (Melanerpes lewis), and red-winged blackbird (Agelaius phoeniceus).

Table 8 Species richness and associations for the UMM Subbasin, WA.

Class Upper Middle % of Total | Total (CCP)

Mainstem
Amphibians 15 88 17
Birds 230 98 234
Mammals 86 89 97
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Class Upper Middle % of Total | Total (CCP)
Mainstem
Reptiles 18 95 19
Total Species 349 95 367
Association

Riparian Wetlands 75 96 78
Other Wetlands (Herbaceous and Montane 36 95 38
Coniferous)
All Wetlands 111 96 116
Consume Salmonids 74 90 82

(1BIS 2003)
Table 9 Focal species selection matrix for the CCP, WA.

Common Focal Status2 Native Partners in Game

Name Habitatl Species PHS Flight Species
Federal | State
Sage thrasher n/a C Yes Yes Yes No
Brewer's sparrow n/a n/a Yes No Yes No
Grasshopper n/a n/a Yes No Yes No
sparrow
i SS

Sharp-tailed scC T Yes Yes Yes No
grouse
Sage grouse C T Yes Yes No No
Pygmy rabbit E E Yes Yes No No
Mule deer n/a n/a Yes Yes No Yes
Willow flycatcher SC n/a Yes No Yes No
Lewis woodpecker n/a C Yes Yes Yes No
Red-eyed vireo RW n/a n/a Yes No No No
Yellow-breasted n/a n/a Yes No No No
chat
American beaver n/a n/a Yes No No Yes
Pygmy nuthatch n/a n/a Yes No No No
Gray flycatcher n/a n/a Yes No No No

. PP
White-headed n/a C Yes Yes Yes No
woodpecker
Flammulated owl n/a C Yes Yes Yes No
Red-winged
blackbird HW n/a n/a Yes No No No
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Common Focal Status2 Native pHg | Partnersin Game
Name Habitatl Federal | State

Species Flight Species

1 SS = Shrubsteppe; RW = Riparian Wetlands; PP = Ponderosa pine; HW = Herbaceous Wetlands
2 C = Candidate; SC = Species of Concern; T = Threatened; E = Endangered

(Ashley and Stovall, unpub. rpt., 2004)

Life requisite habitat attributes for each species assemblage were then pooled to characterize a
“range of management conditions”, to guide planners in development of future habitat
management strategies, goals, and objectives (Ashley and Stovall, unpub. rpt., 2004).
Establishing habitat conditions favorable to focal species will benefit a wider group of species
with similar habitat requirements. Wildlife species associated with focal habitats including
agriculture are listed in Table 2 (Appendix B).

Life History of Wildlife Focal Species

General habitat requirements, limiting factors, distribution, population trends, and analyses of
structural conditions, key ecological functions, and key ecological correlates for individual focal
species except red-winged blackbird are included in Ashley and Stovall (unpub. rpt., 2004). Red-
winged blackbird information is in Appendix C . Figure 8 to Figure 17 Sharp-tailed grouse
predicted distribution in the UMM Subbasin, WA.

below depict the distribution of focal wildlife species in the UMM Subbasin. The reader is
encouraged to review additional focal species life history information in Appendix F in Ashley
and Stovall (unpub. rpt., 2004).
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Figure 8 American beaver predicted distribution in the UMM Subbasin, WA.
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Figure9 Lewis' Woodpecker known distribution in the UMM Subbasin, WA.
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Figure 10 Lewis’ woodpecker predicted distribution in the UMM Subbasin, WA.
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Figure 11 Pygmy rabbit known distribution in the UMM Subbasin, WA.
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Figure 12 Pygmy rabbit predicted distribution in the UMM Subbasin, WA.
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Figure 13 Red-winged blackbird predicted distribution in the UMM Subbasin, WA.
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Figure 14 Sage grouse known distribution in the UMM Subbasin, WA.

33



State Highways
Cilies

Lakex

Caolumbia River
Elreams

Sage Grouse Predicled
B Core Habitat
[———J umm subbasin

Cohambia Basin
Ragienal Refeunce

Miles

| S— S—

0255 10 15 20 25
1:725,000

Disclgimer; No cleim is made a3 to the sccuracy of current condition of the dats shown on this map.
i datn orignalty saurced from one of the foliowing: WEDOT, WDFW, Daugfas County, NPCE, NHI Predicled data from WAGAR

(DCTLS 2004)

Figure 15 Sage grouse predicted distribution in the UMM Subbasin, WA.
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Figure 16 Sharp-tailed grouse known distribution in the UMM Subbasin, WA.
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Figure 17 Sharp-tailed grouse predicted distribution in the UMM Subbasin, WA.
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Figure 18 Willow flycatcher predicted distribution in the UMM Subbasin, WA.
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4.1.3 Aquatic/Fish

The UMM Subbasin supports at least 42 species of indigenous and introduced fish (Table 4,
Appendix B). At least five anadromous fish species are found in the UMM Subbasin, including
spring, summer/fall Chinook (Oncorhynchus tshawytscha), summer steelhead (O. mykiss),
sockeye salmon (O. nerka), coho salmon (O. kisutch), and pacific lamprey (Lampetra
tridentata). The Columbia River serves as a spawning, rearing and migration corridor to and
from the Pacific Ocean each year for adult and juvenile salmon, steelhead, and pacific lamprey.
Most fish species however, spawn and rear in tributary streams away from the Columbia River.
Fall Chinook salmon spawning has been observed in limited areas in the Columbia River and in
the mouth of the Chelan River. Fish distribution and production facilities in the UMM Subbasin
are illustrated in Figure 19.

Whitefish, sturgeon, trout, and char were the dominant resident species in the reach before
reservoir inundation. Bull trout, rainbow, white fish and white sturgeon are currently present in
the reservoir along with numerous non-native species. Rainbow trout are present in the mid-
Columbia reservoirs, however they are likely the result of hatchery steelhead and resident
rainbow trout production programs in nearby tributaries. Resident rainbow trout do not appear to
be self-sustaining in the reservoirs, though self-sustaining populations of rainbow, cutthroat, and
brook trout are maintained in the tributaries (Chelan County PUD 1998; Zook 1983). It is
believed that white sturgeon also spawn in the UMM Subbasin (Chelan PUD, unpublished data,
2001; Todd West, pers. comm., 2001 in Kaputa & Woodward 2002).

Hydropower development and production in the mid-Columbia created a subsequent shift in
resident species composition toward dominance by cool water non-game species such as sucker,
chub, northern pikeminnow, and shiners. Walleye peamouth, chiselmouth, carp, and perch are
also found in the UMM Subbasin.

Focal Species Selection and Rationale

Of the 49 species of anadromous and resident fish found in the UMM Subbasin, two were chosen
as aquatic focal species (Figure 19 Fish distribution and production facilities in the UMM
Subbasin, WA.

Table 10): steelhead / rainbow trout (O. mykiss) and Chinook salmon (Oncorhynchus
tshawytscha). These focal species were chosen because 1) they have one form or race that is on
the Endangered Species List, 2) the small tributaries assessed have one or more of the life forms
occurrence documented, and 3) their forms represent stream characteristics that historically
occurred and are linked to wildlife species habitat requirements. All forms of Oncorhynchus
mykiss and Chinook salmon, rather than one form, were used to model the streams as the
occurrence and use within these tributaries is highly variable.

Species of interest include, sockeye salmon (O. nerka), coho (O. kisutch), Pacific lamprey
(Lampetra tridentata), sturgeon (Acipenser transmontanus), and bull trout (Salvelinus
confluentus). These species were also considered for focal species status, but only occur in the
Columbia River, which was not modeled as a part of this process. These species will be
discussed, along with others, but only in the context of existing documents and in reference to
the other five subbasins in the CCP where more life histories stages occur. Each of the focal
species for the UMM Subbasin is described below.
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Figure 19 Fish distribution and production facilities in the UMM Subbasin, WA.
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Table 10 Fish focal species and their distribution within the UMM Subbasin, WA.

Fish Focal Species Habitat Attributes
Chinook Salmon Columbia River and various 2"/3 order tributaries - Sensitive to water quality /
temperatures.
Steelhead / Rainbow Columbia River and lakes - Found throughout the watershed, indicative of many habitat
Trout types.

4.1.4 Descriptions of Fish Focal Species and Species of Interest
(Information for this section taken from Peven 2003 except where noted)

Large runs of Chinook and sockeye, and lesser runs of coho, steelhead and chum historically
returned to the Columbia River (Chapman 1986). By the 1880s, the expanding salmon canning
industry and the rapid growth of the commercial fisheries in the lower Columbia River had
heavily depleted the mid and upper Columbia River spring and summer/fall Chinook runs
(McDonald 1895), and eventually steelhead, sockeye and coho (Mullan 1987, 1986, 1984;
Mullan et al. 1992). The full extent of depletion in upper Columbia River salmonid runs is
difficult to quantify because of limited historical records, but the runs had been decimated by the
1930s (Craig and Suomela 1941). Many factors including construction of impassable mill and
power dams, un-screened irrigation intakes, poor logging and mining practices, overgrazing
(Chapman et al. 1982; Bryant and Parkhurst 1950; Fish and Hanavan 1948), and private
development of the subbasins, in combination with intensive fishing, all contributed to the
decline in abundance of Upper Columbia basin salmonids.

Steelhead, Spring Chinook, Sockeye and Sturgeon Population M anagement

Steelhead, spring Chinook, sockeye and sturgeon populations in the UMM and its associated
subbasins are managed by WDFW through: 1) the control of harvest with sport fishing
regulations, 2) aquatic and riparian habitat protection and restoration and 3) the addition of
hatchery-reared fish to naturally reproducing populations (supplementation). Hatchery steelhead
and salmon rearing and release strategies have been developed to maintain as much genetic
similarity as possible between supplemented and naturally produced fish and to minimize
negative interactions among them. Funding for these efforts comes from WDFW and other
agencies. WDFW receives funding for supplementation primarily from the Columbia River
Hydroelectric projects. The USFWS also rears and releases steelhead and salmon into one of the
UMM tributaries.

Fish Focal Species: Steelhead / Rainbow Trout

Steelhead is classified into two distinct races, or runs (Chilcote et al. 1980, Withler 1966, Smith
1960). Winter-run fish ascend streams between November and April, while summer-run fish
enter rivers between May and October. In Washington state, winter-run fish are found primarily
west of the Cascade Mountains, although both summer- and winter-run fish inhabit certain west
side streams (Pauley et al. 1986, Kendra 1985). Winter-run steelhead is not found above of the
Deschutes River in the Columbia River Basin (Pauley et al. 1986). In Washington, the Klickitat
River is the uppermost tributary where winter-run fish are found (Kendra 1985). Steelhead runs
on the Columbia River above the Deschutes River, and the entire Snake River are made up of
exclusively summer-run fish. There are two groups of summer-run steelhead that ascend the
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Columbia River. An early segment known as the “A’” group, which enters the Columbia River in
June and July, is the only native race of steelhead in the Upper Columbia. The “B” group enters
the Columbia River during August and September and is made up of larger fish that are produced
primarily in the Clearwater and Salmon rivers drainages (Chrisp and Bjornn 1978). Steelhead
and rainbow trout distribution in the UMM subbasin are illustrated in Figure 20 and Figure 21.

Anadromy is not obligatory in steelhead/rainbow trout (O. mykiss) (Mullan et al. 1992a,
Rounsefell 1958). Progeny of steelhead can spend their entire life in freshwater and progeny of
rainbow trout can migrate seaward. It is difficult to summarize the life history strategy of
anadromy without due recognition of the life history strategy of residency. The two strategies co-
mingle on a continuum with certain residency at one end, and certain anadromy on the other.
Anadromy, although genetically linked (Thorpe 1987), is influenced by environmental
conditions (Mullan et al. 1992a, Thorpe 1987, Shapovalov and Taft 1954). The upstream
distribution of steelhead/rainbow trout in headwater tributaries is limited by low heat budgets
(about 1,600 temperature units) (Mullan et al. 1992b). The response of steelhead/rainbow trout in
these cold temperatures is residency, presumably because growth is too slow within the time
window for smoltification. However, these headwater steelhead/rainbow trout contribute to
anadromy via emigration and displacement to lower reaches, where warmer water improves
growth rate and subsequent opportunity for smoltification.
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Figure 20 Steelhead distribution in the UMM Subbasin, WA.

42




Legend
State Highwenys
= Cikas
w— Columbia River
Sreams
Major Darms
& FEDERAL
r B PUBLIC UTILITY
Pl prbrreteor] Rainbow Trout (ven Stesihead)
Figh Qoownme
Fabbai
. assess_unils
L AT S T SR 1N PRSP
e Ayt Ul S | o Sy
. Lastbireind Ll 3 Bk R Vil
= A s 4 Wely m Sl Joseoh

Miles

1:725,000

Digclaimar: Mo daim s mede as to Me accunicy of curent condion of the dake thown on This mag.
Al dala wriginally souced from one of e Rlowing: WEDOT, WOPW. Douglns County, NPCC, NHL Steamnel. NOAR,

(DCTLS 2004)

Figure 21 Rainbow trout distribution in the UMM Subbasin, WA.
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Population Characterization and Habitat Relationships

Steelhead in the Mid-Columbia Region are considered to be at high risk of extinction (Busby et
al. 1996). Juvenile and adult summer steelhead use the Columbia River as a migration corridor
and many tributary streams provide spawning and rearing habitat (Chapman et al. 1994b, Peven
1992Db). Adult steelhead generally arrive in the UMM Subbasin from June through late
September, though some adults arrive much later at the upstream dams. Steelhead generally
spawn in the tributaries from March through July of the following year. No steelhead spawning
has been observed in this reach of the Columbia River, but some could potentially occur,
particularly in areas of substantial groundwater upwelling (CCPUD 1998). Wild steelhead
juveniles emigrate during the spring, passing mid-Columbia dams from April through June. The
outmigration generally peaks in late April and early May. No information is available about the
feeding habitats of steelhead juveniles in the upper middle Columbia reach (CCPUD 1998).

Population Status

Adult steelhead returns declined substantially in the mid-1990s, remained low for several years,
and then increased substantially in 2000 and 2001 (CCPUD, unpub. data, 2001; Mosey and
Murphy 2000). Although 2001 adult steelhead counts were still in progress at Rock Island Dam
at the time the Subbasin Summary was written, 18,012 steelhead had been counted as of
September 17, 2001, the largest return since 1986 (Figure 22).

In a study of the resident fish community in 11 tributaries of the Priest Rapids Project Area
(PRPA) during 1999, (Pfiefer et al. 2001) juvenile rainbow trout were the most abundantly
sampled species. The highest abundance of juvenile rainbow trout was found in Whiskey Dick
Creek, followed by Colockum, Johnson, and Tarpiscan creeks. The study also included a genetic
analysis for steelhead, rainbow, and redband trout. Objectives of the research were: to provide
baseline information concerning the genetic diversity, variation, and genetic population structure
of redband/rainbow trout and to determine whether genetic structuring observed in rainbow trout
populations in the PRPA is indicative of pure, native trout populations or indicative of
populations that have undergone introgression with hatchery rainbow trout or steelhead.

Genetic analysis was performed on tissue from a sub-sample of trout collected during the 1999
surveys (Dresser, pers. comm., 2003). Genetic analysis was also performed on fifty hatchery
rainbow trout, fifty hatchery steelhead and twenty-three wild steelhead tissue samples (Wells
Hatchery) for comparison purposes. Results of the analysis indicate four genetic “categories™: 1)
resident redband/rainbow trout (this includes all stream sample locations except Johnson Creek),
2) a unique stream population in Johnson Creek, 3) a hatchery rainbow trout component, and 4)
steelhead populations.

Grant PUD also assessed the upstream and downstream migration of adult steelhead through the
mid-Columbia River using radio-telemetry techniques during October 1999 and June 2000
(English et al. 2001). During aerial tracking efforts, no adult steelhead was found in the
tributaries of the PRPA. Further details on adult steelhead movements/migration in the mid-
Columbia River can be reviewed in English et al. (2001).

Error! Objects cannot be created from editing field codes.
Figure 22 Adult Steelhead Counts at Rock Island Dam 1980- September 17, 2001
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Population Management
Hatchery

The Federal Energy Regulatory Commission (FERC) requires that each hydroelectric project
located on the Columbia River between Wanapum and the Chief Joseph dams mitigate for
steelhead killed while migrating through project dams. To comply with this requirement the
hydroelectric projects have funded the construction of hatcheries at four hydroelectric projects.
The projects also fund WDFW to run the hatcheries and rear and release steelhead into Columbia
River tributaries. Four of the six hydroelectric dams between Wanapum and Chief Joseph Dam
include hatcheries these are: Wells, Eastbank, Chelan and Ringold hatcheries. The Winthrop
National Fish Hatcheries also rears steelhead and releases them into a tributary to the UMM
Subbasin.

Current WDFW management for steelhead emphasizes separation of above Wells Dam and
below Wells Dam populations. Two separate hatchery broodstocks have been created. Adult
steelhead is trapped in the Wenatchee River and in the Columbia River at Wells Dam. Only the
progeny from fish trapped in the Wenatchee River are stocked in waters below Wells Dam. Only
the progeny from fish trapped at Wells Dam are stocked in waters above Wells Dam.

Below Wells Dam

About 360,000 juvenile steelhead from the Eastbank and Chelan Hatchery Complex are released
into the Wenatchee River. About 175,000 juvenile steelhead are released directly into the
mainstem Columbia River from Ringold Springs Hatchery.

Steelhead supplementation was ceased in the Entiat River in 2001. Changes in steelhead
population abundance in the Entiat River will be compared to other supplemented rivers to learn
how effective supplementation is at increasing numbers of naturally produced steelhead.

Above Wells Dam

About 400,000 juvenile steelhead from the Wells Hatchery Complex are distributed among the
Chewuch, Twisp, Methow, Okanogan and Similkameen rivers; the Winthrop National Fish
Hatchery stocks 100,000 juvenile steelhead into the Methow River. A more detailed description
of hatchery operations and supplementation efforts can be found in the WDFW Steelhead
Management and Conservation Plan 2001.

Fish Focal Species: Chinook Salmon

Adult Chinook that spawn in the upper reaches of the ESU watersheds, generally return past
Columbia River dams in the spring and are known as spring Chinook. Natural spring Chinook
production is not known to occur in the UMM Subbasin, although migration and rearing in the
mainstem and some of the small tributaries does.

Brannon et al. (2002) identified two populations of summer/fall Chinook salmon in the mid- and
upper- Columbia region. Mainstem spawners downstream of Rock Island Dam (which includes
the Hanford Reach) were designated as part of a metapopulation belonging to the mid-Columbia
and Snake River populations, which includes the Klickitat, Deschutes, John Day, lower portions
of the Grande Ronde, and Clearwater rivers. Upstream of Rock Island Dam (the lower
Wenatchee, Okanogan, Similkameen, and mainstem Columbia River), spawners are
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characterized as one metapopulation. Spring Chinook and summer/fall/Chinook distribution in
the UMM are illustrated in Figure 23 and Figure 24.
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Figure 23 Spring Chinook distribution in the UMM Subbasin
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Figure 24 Summer/Fall Chinook distribution in the UMM Subbasin, WA.
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Population Characterization and Habitat Relationships
Spring Chinook

Upriver migrations of adult spring Chinook salmon through Rock Island Dam are generally
observed in early April through the third week of June (Mosey and Murphy 2000). Spawning
occurs in the upper reaches of tributary streams, including the Wenatchee, Entiat, and Methow
river systems, from early August through most of September, though the timing of spawning
varies among tributaries. After spawning, adult spring Chinook remain near their redds until
death.

Eggs hatch in late winter and early spring and the fry emerge from the gravel in April and May
(Peven 1992a). Shortly after emergence, juveniles may migrate to rearing areas farther upstream
or downstream. Most juvenile spring Chinook salmon rear in tributary streams to the Columbia
River for approximately one year and then migrate downstream to the ocean (age 1+) when
smoltification occurs. Smolts pass through the mid-Columbia dams from mid-April through mid-
June. A small percentage migrate as sub-yearlings (age 0+) into lower reaches of their
watersheds for overwintering before migrating to the ocean (Chapman et al. 1995a).

In 1993, the average length of yearling Chinook collected at Rock Island Dam (mixture of
naturally and hatchery produced individuals) was 138 mm (Chapman et al. 1995a). In general,
hatchery smolts are larger than wild smolts at the time of migration. Juvenile spring Chinook in
the mid-Columbia migrate actively (averaging about 21.5 km/day from Rock Island to McNary
Dam), thus the reservoir residence time is relatively short (Giorgi et al. 1997).

Summer/Fall Chinook

Summer/fall Chinook salmon have similar life history strategies and are combined in much of
the discussion in this Plan. Summer/fall Chinook spawn in the mid-Columbia River and its
tributaries, where suitable habitat prevails. Juveniles spend several weeks to months in Columbia
River reservoirs before outmigrating through the UMM, between June and August (Chapman et
al. 19944, Peven 1992a), to the ocean where they spend 2-4 years (Peven 1992a). Apparently,
some juveniles use the mainstem Columbia River to overwinter before entering the ocean in their
second year of life. Adults usually spend two years in the ocean, but in some years a significant
proportion of the run is composed of fish that spend 1 or 3 years in the ocean. Summer/fall
Chinook show similar life histories and cannot be distinguished on the spawning grounds.
Summer/fall Chinook return to the Columbia River between late May and early July and begin
entering the UMM in mid- to late June through mid November. Some migrate up tributaries and
spawn in late September through November, while others spawn in the mainstem between
October and November. After spawning is complete, the adults die near their redds.

Summer/fall Chinook are known to spawn in the Wells and Chief Joseph dam tailraces as well as
the confluence of the Chelan River (Chapman et al. 1994a). Spawning in the Chelan River is
limited to the short segment below the Chelan powerhouse. In 1990 and 1991, Giorgi (1992)
found Chinook redds in the Chelan River between the boat ramp and about 150 feet downstream
from the railroad bridge.

Chapman et al. (1994a) suggested Columbia River spawning was continuing in the Brewster Bar
area following inundation by the Wells reservoir. Other surveyors have indicated potential deep
water spawning near Bridgeport Bar, Washburn Island, and downstream of Wanapum Dam
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(Bickford 1994, Chapman et al. 1994a, Hillman and Miller 1994, Swan et al. 1994, GCPUD
2003a). They probably also spawn below other mid-Columbia River dams (Dauble et al. 1994),
and perhaps in other Columbia River reservoir segments where suitable water velocities and
substrate conditions exist.

Population Status
Spring Chinook

Spring Chinook were relatively abundant in upper Columbia River tributary streams prior to the
1860s. Based on the peak commercial catch of fish in the lower Columbia River and other
factors, such as habitat capacity, Chapman (1986) estimated that approximately 588,000-spring
Chinook was the best estimate of pre-development run sizes. Spring Chinook counting at Rock
Island Dam began in 1935. Numbers (adults and jacks) in the period 1935-39 averaged just over
2,000 fish. Average counts fluctuated on a decadal average from the 1940s to 1990s from just
over 3,200 (1940s) to over 14,400 (1980s). Within the past 10 years, counts of spring Chinook
declined to near record lows and remained low for four consecutive years from 1995-1999
(Mosey and Murphy 2000). In 2000 and 2001, adult returns increased dramatically, with 41,262
adult spring Chinook counted at Rock Island Dam in 2001, marking the highest recorded return.
Ten-year average counts (1991-2000) for anadromous adult salmonids migrating through Rock
Island Dam, Rocky Reach and Wells Dams are presented in Table 11. The long-term average of
spring Chinook passing Rock Island Dam is just over 8,900.

Table 11 Ten year average (1991-2000) counts of adult salmon and steelhead migrating upstream through
UMM hydroelectric projects (Mosey and Murphy 2000)

Location Chinook Steelhead Sockeye Coho
(jacks included)
Rock Island Dam 25,597 7,129 36,080 42
Rocky Reach Dam 11,241 4,934 18,714 24
Wells Dam 5,814 3,894 17,095 32

Since 1970, hatchery production of spring Chinook juveniles has increased, and the run is now
comprised of at least 60 to 70 percent hatchery adults (CCPUD 1998, BPA et al. 1994,
Palmisano et al. 1993). In 1993, stream-type Chinook salmon hatchery juvenile releases to the
mid-Columbia reach totaled 4,171,000 (CCPUD 1998, BPA et al. 1994). Hatchery produced
stream-type Chinook smolts migrating through the mid-Columbia originate from Winthrop,
Methow, Entiat, Eastbank, Leavenworth and WDFW operated hatcheries (CCPUD 1998).

Summer/Fall Chinook

At Rock Island Dam, counts of adult summer/fall Chinook ranged from 6,874 to 48,844 between
1980 and 2001 and fall Chinook ranged from 1,706 to 6,846 fish between 1980 and 2000. The
estimated number of adult fall Chinook salmon in the Priest Rapids Project (downstream of
Wanapum Dam) was 10,971, 8,336, and 9,202 for 2000, 2001, and 2002, respectively (GCPUD
2003). Summer/fall Chinook populations in the UMM exhibited large increases in 2000 and
2001, similar to the increases observed for most other anadromous species (CCPUD unpublished
data 2001, Mosey and Murphy 2000).
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Population Management
Hatchery
Spring Chinook

To comply with FERC mitigation requirements, the Columbia River Hydroelectric projects fund
Wells, Eastbank, and Methow hatcheries to rear and release juvenile spring Chinook into the
tributaries of the UMM Subbasin. In addition, the Entiat and Winthrop National Fish Hatcheries
rear and release juvenile spring Chinook. Table 12 provides an example of annual spring
Chinook stocking into the UMM Subbasin and its tributaries.

Table 12 Annual Spring Chinook Stocking in the UMM Subbasin and its tributaries

Hatchery Release Site Nuﬁw%%rroéie?ea;see d Stock
Entiat NFH Entiat River 375,000 | Carson River
East Bank Hatchery | Wenatchee 400,000 | Upper Columbia
Leavenworth NFH Icicle Creek 1,289,000 | Carson River
Methow Hatchery Methow River 450,000 | Methow River
Wells Hatchery Main Stem Col. River 313,000 | Upper Columbia
Winthrop NFH Methow River 500,000 | Methow River

Summer/Fall Chinook

Hatchery production of summer/fall Chinook in the region has been continuous since
implementation of the Grand Coulee Fish Maintenance Project (GCFMP). Management practices
have not changed since the implementation of the GCFMP.

Summer Chinook broodstock are collected randomly throughout the July-August migration to
ensure proportional representation of age and size. Trap sites include Dryden and Tumwater
dams on the WenatcheeRiver, the Wells Dam east ladder, and the Wells Hatchery outfall on the
Columbia River.

The fish collected from Wenatchee River and Okanogan/Methow summer Chinook populations
are natural or hatchery origin and are indigenous to those systems. Summer Chinook program
protocols allow for annual collection of 492 adults for the Wenatchee, 556 for the Wells east
ladder, and 1,210 for the Methow/Okanogan programs. The only broodstock program that uses
selection criteria for a particular trait or parental origin is the Wells and Rocky Reach/Turtle
Rock mitigation programs. These programs use fish collected at Wells Dam east ladder that are a
mix of hatchery and natural fish.

Summer Chinook collected from the Wenatchee River and at Wells Dam are maintained
separately at Eastbank Hatchery and spawned at a 1 male to 1 female ratio to help maintain
genetic diversity. The program survival standard from fertilization to ponding is 90.0 %. The
survival objective from fertilization to release is 65.0 %.

The rearing conditions at Wells and Eastbank hatcheries, including acclimation ponds, are based
on loading densities recommended by Piper et al. (1982; 6 Ib/gpm and 0.75 Ib/fts) and Banks
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(1994; 0.125 Ib/fts/in) (BAMP 1998). Fry are transferred from Heath incubation trays to
fiberglass rearing tanks (flow through water circulation), and then to raceways for continued
rearing. Summer Chinook are transferred as fingerlings or sub-yearlings to acclimation ponds in
the Wenatchee, Methow, and Similkameen drainages in the fall (September or October) or late
winter (February or March) to acclimate and imprint the fish to the desired up-river return
locations. Summer Chinook yearlings and sub-yearlings produced at Wells Hatchery are reared
entirely at the hatchery and fully acclimated to the release site, while those released from Turtle
Rock Hatchery are transferred from Rocky Reach Hatchery in November (yearlings) for six
months of acclimation (April release), and in April-May (sub-yearlings) for three months of
acclimation (June-July release).

Ocean-type Chinook salmon are released from hatcheries at both the yearling and sub-yearling
stages. The current annual production goal for the combined programs is 2.36 million yearling
smolts and 2.104 million sub-yearling smolts. Assuming a fertilization to release percent survival
standard of 65.0 %, 6.87 million summer Chinook eggs are needed each year for the program.
All summer Chinook smolts, except the Rocky Reach/Turtle Rock sub-yearlings (200K index
group), produced through the programs are marked with an adipose clip/coded wire tag
combination.

Chapman et al. (1994b) proposed an escapement objective to basin tributaries above Wells Dam
of 3,500; a level carried forth in the “Mid-Columbia Hatchery Plan” as a natural escapement goal
(BAMP 1998). A baseline adult production objective for the summer Chinook salmon population
reaching Rocky Reach Dam is 30,293 (BAMP 1998).

Currently, summer/fall Chinook salmon have a low risk of extinction in the UMM; more are
artificially propagated in the region than any other species. Most hatcheries rear them to a
yearling stage because survival is up to 15 times higher than subyearlings. In addition, fewer
yearlings need to be propagated to meet required compensation levels. In the short-term, this
strategy appears to have few ecological impacts on natural fish; however, some indicators are
inconclusive. This strategy, in combination with relatively high numbers of naturally spawning
hatchery fish, may have deleterious long-term genetic effects to natural fish and may be
impossible to detect in a timely manner. Given these constraints, the chosen strategy is to
continue to propagate yearlings to compensate for dam mortalities; evaluate the genetic,
ecologic, and demographic characteristics of the natural populations throughout the hatchery
program; and recognize the risk that potential impacts may not be detected in sufficient time to
correct them (DCPUD 2002).

Hatchery production of summer Chinook occurs at the Wells, Eastbank and Rocky Reach/Turtle
Rock hatcheries in the mid-Columbia. Fall Chinook above McNary Dam are reared at Priest
Rapids and Rocky Reach hatcheries (BPA et al. 1994).

WDFW operates and manages the Upper Columbia Summer Chinook Salmon Mitigation and
Supplementation Program at the Eastbank (Rocky Reach and Rock Island Settlement
Agreements) and Wells (Wells Settlement Agreement) Fish Hatchery Complexes. These
“integrated harvest” programs pertain to Upper Columbia River Summer and Fall run ESU
Chinook salmon (i.e., summer run component upstream of Priest Rapids Dam). Hatchery
operations include broodstock capture and holding, fish spawning, incubation, rearing, and
rearing to release (DCPUD 2002).
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Current Hatchery Production and additional production to compensate for hydropower losses are
detailed in Table 13. Current hatchery production totals 2,360,000 yearlings and 7,104,000
subyearlings, while additional production totals 1,470,000 yearlings and 1,000,000 subyearlings.

Table 13 Current and additional summer/fall Chinook hatchery production to compensate for hydropower

losses in UMM Subbasin, WA.

Hatchery Size Number

. 864,000

Wenatchee Yearlings plus 750,000 HP*
. 400,000

Methow Yearlings plus 120,000 HP*
Okanogan Yearlings 576,000
Columbia River at Wells Fish Hatchery Yearlings 320,000
Columbia River at Wells Fish Hatchery Subyearlings 484,000
Rocky Reach Fish Hatchery Yearlings 200,000
Rocky Reach Fish Hatchery Subyearlings 1,620,000
. . . . 5,000,000
Priest Rapids Fish Hatchery Subyearlings plus 1,000,000 HP
Entiat Yearlings 150,000 HP*
Chelan River Yearlings 150,000 HP*
Chief Joseph Dam area Yearlings 300,000*

*HP- additional mitigation for losses at hydropower projects.

(Chuck Peven, pers. comm., 2004)

Fish Species of Interest: Sockeye

Sockeye salmon populations spawn and rear in the Wenatchee and Okanogan Rivers and use the
Columbia River within the UMM Subbasin as a migration corridor (Figure 25). Sockeye are not
listed under the ESA.
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Figure 25 Sockeye distribution in the UMM Subbasin, WA.
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Population Characterization and Habitat Relationships

Sockeye salmon populations from the Wenatchee and Okanogan Rivers use the Columbia River
within the UMM for migrations as adults and juveniles (Peven 1987). Adult sockeye migrate up
the Columbia River between June and August with the peak generally occurring at Rock Island
Dam in mid-July. Juvenile sockeye migrate downstream in April and May with Lake Wenatchee
fish arriving at Rock Island Dam before Osoyoos Lake fish (Peven 1987).

Sockeye spawn and rear in the upper Wenatchee basin and Okanogan River / Osoyoos Lake area
at the US / Canadian border. The two stocks are separable by caudal fork length frequency
distributions. The tail fork length of Osoyoos Lake stock is generally larger than 100 mm and the
Wenatchee stock is less than 100 mm (Peven 1987b).

Population Status

Since 1980, adult counts at Rock Island Dam have ranged from 9,334 to 109,074 (Mosey and
Murphy 2000). In 2001, 104,842 adult sockeye passed Rock Island Dam making it the largest
return since 1984.

Population Management
Hatchery

Currently the only sockeye supplementation program conducted in the UMM occurs in Lake
Wenatchee in the Wenatchee River drainage. Eggs are taken from naturally reproducing fish in
the White River, a tributary to the Lake Wenatchee. The eggs are reared at Eastbank Hatchery to
fingerling size and then transferred to net pens in Lake Wenatchee and released in the early
summer or fall. Approximately, 209,000 juvenile sockeye have been stocked annually.

Fish Species of Interest: Coho

An endemic stock of coho salmon once spawned in several tributaries to the UMM Subbasin, but
has been extirpated from this region since the 1930s. Current distribution of hatchery coho in the
UMM Subbasin, released as part of the Yakama Nation/WDFW Reintroduction Feasibility Study
(BPA et al. 2002), is illustrated in Figure 26.
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Figure 26 Coho distribution in the UMM Subbasin, WA.
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Population Characterization and Habitat Relationships

Historically, coho salmon migrated through Wells reservoir to spawning areas in several
tributaries to the UMM Subbasin (DCPUD 2002). The endemic stock has been considered
extinct in the mid- and upper-Columbia River regions, including upstream of the Wells Project,
since the 1930s (CBFWA 1990, Mullan 1984), despite plantings of 46 million fry, fingerlings,
and smolts from fish hatcheries between 1943 and 1975 (Andonaegui 1999). The State of
Washington does not currently recognize any natural coho stock in the UMM Subbasin (WDF/
WDW 1993). The Wells HCP includes mitigation and off site compensatory measures for coho
salmon (DCPUD 2002).

Population Management

In the early 1900s, a fish hatchery in the Methow Basin raised primarily coho salmon. Between
1904 and 1914, an average of 360 females were used for broodstock from this hatchery annually.
Between 1915 and 1920, an average of only 194 females were taken, suggesting a 50% decline
in the run between this and the previous period. After 1920, no coho were taken from this
hatchery and it was closed in 1931 (Mullan 1984).

No further releases of coho into the Methow River occurred until the GCFMP in 1945. The
Winthrop National Fish Hatchery released coho in 17 of the 24 years between 1945 and 1969. In
only four of those years did the broodstock originate from the Methow River, which were
admixtures of various stocks originally captured at Rock Island Dam. Most of the coho released
at Winthrop originated from Lower Columbia River stocks from the Eagle, Lewis, and Little
White Salmon hatcheries (Mullan 1984). No further releases of coho occurred into the Methow
River until the late 1990s.

The first hatchery opened in the Wenatchee Basin in 1899 near Chiwaukum Creek. It closed 5
years later (Craig and Suomela 1941). Besides logistical problems (e.g., heavy snow, extreme
cold, etc.), the hatchery was unable to obtain eggs of Chinook, which were evidently its prime
target. Mullan (1984) quotes from the 14" and 15" annual report of the State Fish
Commissioners of Washington: “... if it [the hatchery] had been below the Tumwater Canyon,
the early Chinook could have been secured; as it is, it takes only an inferior run of coho.”

In 1913, a new hatchery was built, below Tumwater Canyon, near the town of Leavenworth.
Very few spring Chinook, the target species, were collected there. Subsequently, the hatchery
closed in 1931. Mullan (1984) reports that there were, at most, two plants of coho from this
hatchery, utilizing lower Columbia River source fish.

No further releases of coho occurred in the Wenatchee River until the GCFMP, with the first
release in 1942. Between 1942 and 1975, most of the coho released at Leavenworth originated
from Lower Columbia River stocks from the Cascade, Quilcene, Eagle, Lewis, and Little White
Salmon hatcheries (Mullan 1984).

Hatchery

The Yakama Nation and WDFW are currently implementing a Reintroduction Feasibility Study
funded by the BPA (BPA et al. 2002). The project is designed to gather data and develop and
implement plans for coho restoration in the Wenatchee, Entiat, and Methow river sub-basins.
The Yakima Subbasin has sufficient productivity to sustain a meaningful in-basin fishery in most
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years. The study focuses on the development of a localized broodstock while minimizing
potential negative interaction among coho and listed and sensitive species. As the study
transitions from the exclusive use of lower Columbia River hatchery coho to the exclusive use of
in-basin returning broodstock, a locally adapted broodstock will develop and it is expected that
positive trends in smolt-to-adult survival will be observed. The first phase evaluates the initial
feasibility and risks associated with coho restoration through intensive experimental monitoring
and evaluation.

Monitoring and evaluation activities in the Wenatchee subbasin have focused on evaluating the
success of broodstock development, associated survival rates, and examining interactions
between coho and listed species, particularly spring Chinooksalmon, steelhead, sockeye salmon,
and bull trout. The program relies on the transfer of non-basin specific information from the
Methow and Yakima river basins where concurrent releases of coho and associated studies are
occurring. Studies have been conducted to determine the impact of hatchery coho predation on
salmonid fry in the Wenatchee and Yakima subbasins, the abundance of residual hatchery coho
following volitional releases in the Methow, Wenatchee, and Yakima subbasins, the potential for
Chinook redd superimposition by later spawning coho salmon, coho micro-habitat use and
overlap by naturally spawned coho salmon, and carrying capacity. In addition, all juvenile coho
salmon, to be released in the Wenatchee and Methow subbasins in 2002, have been successfully
marked, enabling identification and quantification of future smolt and adult natural production.
Project performance is evaluated annually through the Mid-Columbia Technical Workgroup to
coordinate, expand, or adapt studies as data indicate is necessary. The scope, magnitude, and
biological approach of the second phase will be determined by the results of the risk/feasibility
phase.

Fish Species of Interest: Pacific Lamprey
(This section taken from Nass et al. 2002 in GCPUD 2003a)
Population Characterization and Habitat Relationships

The Pacific lamprey is an anadromous fish and is one of three species of lamprey found in the
Columbia River. The other two are river lamprey (L. ayresii) and brook lamprey (L. richardsoni)
(Wydoski and Whitney 1979). Lamprey are native to many of the tributaries of the lower
Columbia (Jackson et al. 1997, Jackson et al. 1996) and the Snake River (Close and Bronson
2001, Close et al. 1995), but their distribution between Priest Rapids and Chief Joseph Dam is
less certain. Pacific lamprey do not appear to have genetically different stocks (at least between
some lower and mid-Columbia basins) (Powell and Faler 2001) or to have homing tendencies,
but will stray to other locations (Hatch et al. 2001).

Pacific lamprey are long and snake-like in form and are poor swimmers utilizing an anguilliform
swimming motion (Mesa et al. 2001). Burst swimming speed was calculated to be approximately
2.1 m/sec for lamprey (Bell 1990). On the Fraser River in British Columbia, lamprey were
estimated to migrate 8 km/day (Beamish and Levings 1991). In the Columbia River, the lamprey
were estimated to migrate 4.5 km/day (Kan 1975).

They have a disk-shaped funnel for a mouth, which juveniles use to filter feed on detritus and
algae (Close et al. 2002) in backwaters and eddies. Adults are opportunistic feeders and prey on a
variety of fish species in the ocean. They have a series of teeth at the center of the mouth disk to
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tear the skin of their prey. This mouth disk is also used during migration to conserve energy and
move upstream against the flow; the lamprey swims in bursts, and then uses its mouth as a
suction cup to attach to a surface and rest.

Distribution

Historical distribution of Pacific lamprey in the Columbia and Snake rivers was coincident
wherever salmon occurred (Simpson and Wallace 1978). It is likely that Pacific lamprey
occurred historically throughout the Wenatchee, Entiat, Methow, and Okanogan basins. Within
the Wenatchee River basin, Pacific lamprey would have occurred in the Wenatchee River,
Chiwawa River, Nason Creek, Little Wenatchee River, White River, Icicle Creek, Peshastin
Creek, and Mission Creek. In 1937, WDF (1938) collected several juvenile lamprey that were
bypassed from irrigation ditches in Icicle and Peshastin creeks, and the lower Wenatchee River.
Pacific lamprey would have used the Entiat and Mad rivers in the Entiat Basin and the Methow,
Twisp, Chewuch, and Lost rivers, and Wolf and Early Winters creeks in the Methow Basin. In
the Okanogan Basin, lamprey may have used the Okanogan River, Similkameen River, Salmon
Creek, and Omak Creek.

Because Grand Coulee Dam was built without fish passage facilities, the Fish and Wildlife
Service developed the Grand Coulee Fish Maintenance Project (GCFMP) (Fish and Hanavan
1948. Fish and Hanavan (1948) do not mention the capture of lamprey. Apparently these fish
were allowed to pass Rock Island Dam.

The current distribution of Pacific lamprey in the Columbia River and tributaries extends to
Chief Joseph Dam on the Columbia River and to Hells Canyon Dam on the Snake River (Close
et al. 1995). Both dams lack fishways and exclude lamprey from large areas where they were
assumed historically present Landlocked populations have been found (Wallace and Ball 1978),
but they have not persisted. Beamish and Northcote (1989) concluded that metamorphosed
landlocked lamprey were unableto survive to maturity. Within the CCP, the distribution of
lamprey is not well known. They still exist in the Wenatchee, Entiat, and Methow systems, but
the distributions within those systems are mostly unknown.

Migration

Pacific Lamprey spend 5 to 7 years in fresh water before they migrate to the ocean and transform
from the larvae (ammocoete) stage to adults (Wydoski and Whitney 1979, Hart 1973). After
metamorphosis in October and November, young adults migrate to the ocean between late fall
and late spring (Close et al. 1995). Fyke net sampling at Wells Dam indicates that lamprey pass
the dam during most months that sampling occurs, but the greatest numbers usually pass during
April through July (BioAnalysts 2000a). Most pass Rocky Reach Dam in late May and June
(CCPUD 1991).

Adult Pacific Lamprey spend 1.5 to 3.5 years in the Pacific Ocean (Beamish 1980 as cited in
Close et al. 2002, Kan 1975) before returning to freshwater streams to spawn. At Bonneville
Dam, the adult run begins in May and generally goes through October, peaking towards the end
of June-mid July (Columbia River DART webpage). Beamish (1980) suggested lamprey enter
fresh water between April and June, and complete migration into streams by September. It is not
clear how flow impacts freshwater immigration.

58



Spawning

Pacific lamprey that migrate inland in the Columbia River spawn later than those in coastal
streams (Close et al. 1995). Lamprey along the Oregon coast generally spawn in May at
temperatures between 10° and 15°C. In the Columbia River basin, lamprey typically spawn
during June and July (Wydoski and Whitney 1979; 2003). Kan (1975) collected both spawning
and pre-spawning fish in the John Day River system in July. Mattson (1949) described lamprey
spawning in the Willamette River during June and July. They probably spawn in the UMM
Subbasin in June and July.

No one has documented the spawning sites selected by Pacific lamprey in the UMM Subbasin
(BioAnalysts 2000a). They likely spawn in the lower reaches of the Wenatchee, Entiat, and
Methow rivers. Lamprey may spawn in the Wenatchee River near Leavenworth (RM 23.9-26.4),
because both adults and ammocoetes occur there. This area consists of well-sorted gravels and
cobbles. Lamprey may also spawn in the Gunn Ditch near Monitor (K. Petersen, NOAA
Fisheries, pers. comm., in Nass et al. 2002). Females lay between 35,000 and 100,000 eggs per
nest and the adult lamprey die after spawning (Wydoski and Whitney 1979).

Population Status

Fish counts at Columbia River dams began in the 1930s, and lamprey were counted along with
salmonids as they ascended to spawning grounds. In the first few years of counts at Bonneville
Dam, lamprey counts were above 150,000. In the 1940s, counts ranged from approximately
50,000 to just under 150,000 (Close et al. 1995). In the late 1950s, counts rose dramatically to
over 350,000 and then dropped to less than 50,000 in the mid 1990s.

There is little information on the abundance of Pacific lamprey in the upper Columbia region
except counts of adults and juvinilles at dams and juvenile salmon traps. There are no estimates
of redd counts or juvenile and adult counts in tributaries.

In the upper Columbia, large declines of adults occurred at most mainstem dams during the late
1960s and early 1970s (Close et al. 1995). During the period between about 1974 and 1993, adult
lamprey counted at Rock Island Dam was quite low. Counts of adults have increased since that
time; however, this increase corresponds with the start of both day and night counts (see below),
which may have some effect on the comparison. Recent increases are greater than those in the
last 10 (years, days, months, decacades?), suggesting that a true increase in abundance occurred.

In summary, while it is difficult to determine the historical abundance of lamprey in the
Columbia Basin, and in the CCP, circumstantial evidence suggests that they have declined.
Counts of juvenile and adult lamprey fluctuate widely. It is unknown whether these fluctuations
represent inconsistent counting procedures, actual population fluctuations, or both. Although
these factors may make actual comparisons difficult, it appears that lamprey in the upper
Columbia are currently increasing.

Population Management
Hydroelectric

As part of the relicensing process, GCPUD began a multi-year research program to evaluate
adult Pacific Lamprey passage at Priest Rapids and Wanapum dams using radiotelemetry
techniques. Study results included (or will include?) evaluation of passage success, identification
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of factors that impede lamprey passage, and identification of passage improvements. A total of
51 and 74 fish were radio-tagged and released in the Priest Rapids Dam area in 2001 and 2002,
respectively.

Harvest

The Pacific lamprey is reported to be an important fish of cultural, utilitarian, and ecological
significance (Close et al. 2002). Close et al. (1995) reported that Native American tribes of the
Pacific Coast and interior Columbia Basin harvested lamprey for subsistence, ceremonial, and
medicinal purposes. In addition, a commercial fishery for lamprey also occurred during the
1940s, and was used as food for livestock and cultured fish.

Fish Speciesof Interest : White Sturgeon

Historically, white sturgeon moved throughout the mainstem Columbia River from the estuary to
the headwaters, although passage was probably limited at times by large rapids and falls
(Brannon and Setter 1992). Beginning in the 1930s, with construction of Rock Island, Grand
Coulee, and Bonneville dams, migration was disrupted because sturgeon will apparently only
pass downstream through fish ladders designed for salmon (S. Hays, pers. comm., in Peven
2003). Current populations in the Columbia River Basin can be divided into three groups: fish
below the lowest dam, with access to the ocean; fish isolated (functionally but not genetically)
between dams; and fish in several large tributaries. In the CCP, construction of Wells, Rocky
Reach, Rock Island, and Wanapum Dam have disrupted upstream movement of sturgeon.
Current White Sturgeon distribution is illustrated in Figure 27.

Construction of Columbia River dams may have created “isolated” populations of white
sturgeon. However, the population dynamics and factors regulating production of white sturgeon
within these “isolated” populations are poorly understood. Because of this lack of understanding,
Douglas, Chelan, and Grant PUDs have instigated studies for white sturgeon through the re-
licensing processes (Bickford, pers. comm., in Peven 2003; Golder Assoc. 2003 a, b). A better
understanding of basic life history information, distribution and population sizes that currently
exist within the CCP will result.
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Figure 27 White sturgeon distribution in the UMM Subbasin, WA.
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Population Characterization and Habitat Relationships
Age structure and Sex Ratios

Sturgeon are known to live in excess of 100 years (Beamesderfer and Nigro 1995). The median
age of maturity of lower Columbia River sturgeon is 24 years and 95% were mature between the
ages of 16 and 35 years (Wydoski and Whitney 2003). This supports the data collected on fish in
the Wanapum and Rocky Reach reservoirs of the CCP (Golder Assoc. 2003a, 2003b in GCPUD
2003a).

In recent studies by Golder Assoc. (2003a, b in GCPUD 2003a), ages of sturgeon sampled were
estimated between 3-50 years. The younger age classes are indications of successful spawning in
the CCP and emigration from upstream. For fish captured in the Wanapum and Rocky Reach
reservoirs, the overall sex ratio was 1:1 (Golder Assoc. 2003a, b in GCPUD 2003a). Because of
relatively small sample sizes, especially in the Rocky Reach reservoir, this may or may not be
representative of the total population.

Length at age

Sturgeon can attain lengths of greater than 381 cm (12.5 feet; Wydoski and Whitney 2003).
White sturgeon can reach sexual maturity at about 120 cm (4 feet) for males and 180 cm (6 feet)
for females; however, most fish mature at a larger size (Wydoski and Whitney 2003).

In the CCP, sturgeon caught in the Wanapum and Rocky Reach reservoirs appeared to have two
length modes; one roughly between 45-100 cm (1.5-3.3 feet) and the other from about 150-250
cm (5-8 feet; Golder Assoc. 2003a, 2003b in GCPUD 2003a). This supports the information
presented in Wydoski and Whitney (2003), where white sturgeon throughout the west coast
ranged from 48-81 cm (1.5-27 ft) for 5-year-old fish to 160-241 cm (5.3-8 ft) for 30 year old
fish.

Migration

Sonic tagging studies show that white sturgeon are mostly inactive from late fall to spring
(Golder Assoc. 2003a, 2003b in GCPUD 2003a). Spawning migration in the Wanapum
Reservoir occurred between April and June. Since movement is limited by the dams, no large
movements are believed to occur in the reservoirs of the CCP. Juvenile white sturgeon appear to
migrate downstream during winter and early spring, and the movements are thought to be
primarily to increase (Golder Assoc. 2003a in GCPUD 2003a).

Spawning

In the lower Columbia River, the spawning period extended from late April or early May through
late June or early July of each year (McCabe and Tracy 1993). Spawning occurred primarily in
the fast-flowing section of the river downstream from Bonneville Dam, at water temperatures
ranging from 10 to 19 °C. Freshly fertilized white sturgeon eggs were collected at turbidities
ranging from 2.2 to 11.5 NTU, near-bottom velocities ranging from 0.6 to 2.4 m/s, mean water
column velocities ranging from 1.0 to 2.8 m/s, and depths ranging from 3 to 23 m. Bottom
substrate in the spawning area sampled was primarily cobble and boulder. White sturgeon
deposit their eggs by “broadcast” spawning. Mature white sturgeon commonly produce between
100 and 300 thousand eggs, although larger fish may produce up to 3 million eggs (Wydoski and
Whitney 2003). Only a small percentage of white sturgeon spawn in a given year; spawning
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intervals are estimated at 3 to 11 years (Wydoski and Whitney 2003). No data has been collected
in the CCP for fecundity of white sturgeon.

Spawning has been documented in the CCP only in the tailrace of Rock Island Dam (Golder
Assoc. 2003a in GCPUD 2003a)., Indirect evidence of spawning in the Rocky Reach reservoir
includes presence of the 1997 brood (Golder Assoc. 2003b in GCPUD 2003a), capture of
juvenile sturgeon (84 cm in length and less then 3 kg in weight) (Chelan PUD, unpublished data,
2001), and a sturgeon less then 90 cm was observed during pikeminnow removal programs
(Todd West, pers. comm., 2001). The sturgeon spawning migration begins in May in the
Wanapum Dam reservoir when water temperatures are between 8-13 °C (Golder Assoc.
2003CPa), which is similar to spawning activities documented in the lower Columbia River
(Wydoski and Whitney 2003).

Grant County PUD Project Area Study

White sturgeon populations in Priest Rapids and Wanapum reservoirs, on the middle Columbia
River, were investigated from 2000 to 2002 as part of the Public Utility District No. 2 of Grant
County’s (GCPUD) hydroelectric project relicensing process (FERC No. 2114). Below is a
summary of a comprehensive study that has been conducted on white sturgeon in the GCPUD
Project area (Golder 2003b in GCPUD 2003a).

The population of white sturgeon (estimated between 398 and 881 individuals) in Wanapum
Reservoir contained a relatively equal distribution of young and mature individuals.
Approximately 20% of the total catch was composed of juvenile fish, which suggests that this
population experiences natural recruitment or that the reservoir receives an influx of juveniles
from upstream. Based on set line capture and sonic tag movement information, white sturgeon
were distributed throughout the free-flowing portion of the reservoir upstream of VVantage Bridge
(RM 421) to Rock Island Dam tailrace (RM 452). Wanapum Reservoir contained areas for
feeding, spawning, and rearing; these areas were similar to habitats observed in reservoirs
throughout the Columbia River and on the Snake River. Spawning velocities were found to be
slightly lower than those observed in Priest Rapids Reservoir below Wanapum Dam, and were
within optimal spawning velocities established for white sturgeon during wet water years as
calculated by a habitat model (Batelle, unpublished data, 2001 in Golder 2003b).

During set line capture programs conducted in 2000 and 2001 in Wanapum Reservoir, white
sturgeon ranged from 50 to 231 cm in fork length (FL), and 1 to 118 kg in weight. Juvenile/sub-
adult fish were present in the sampled population. Length-frequency distributions of white
sturgeon did not vary between study years. Surgical examination of captured individuals
indicated that an equal proportion of males and females, was present in Wanapum Reservoir.
These fish were of varying sex and maturation stages. Captured white sturgeon in Wanapum
Reservoir ranged from age-4 to age-37, however intermediate aged fish were not well
represented in the sampled population. Six fish were recaptured during the present study, and
exhibited an increase in growth of approximately 6.8 cm per year.

In Wanapum Reservoir, 31 white sturgeon, 19 females, 11 males, one juvenile/subadult, and one
of unknown sex and age, were implanted with sonic transmitters during capture sessions
conducted in the spring and fall of each year. Movement information collected by boat-based
surveys and remote telemetry stations indicated that sonic tagged white sturgeon were relatively
inactive from September to May, and usually remained in one of four overwinter areas identified
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during the present study. Columbia Cliffs (RM 442) was identified as a very important
overwinter area during the present study, since a large proportion of sonic tagged fish at-large
resided at this location during this period.

Some fish were observed to move between overwinter areas throughout the duration of the
overwinter period. In October and November, a few white sturgeon were also observed to move
from the main overwinter area to the feeding area located near Whiskey Dick Creek (RM 426),
likely to take advantage of the fall Chinook salmon that migrate during this time. One mature
female that was implanted with a temperature and depth sensor (i.e., CHAT tag), moved into
both deep and shallow habitats during the overwinter period, but these movements were not
diurnal in nature.

During the spawning period, mature white sturgeon were observed to move upstream to the
tailrace of Rock Island Dam in Wanapum Reservoir in early June, and most remained until late
July. Short-term observations made on white sturgeon implanted with temperature and depth
sensors indicated that one mature female moved into deep and shallow areas during the spawning
period. These variations in depth were diurnal in nature and were more variable during the
spawning season compared to the end of the overwinter period. Observations from another
mature female also indicated that this fish was located in depths that were, on average, 10m
shallower during the early spawning season compared to the overwinter period.

Spawning was detected in Wanapum Reservoir, below Rock Island Dam, during all three years
of study. Newly spawned white sturgeon eggs were collected when water temperatures below
Rock Island Dam were within suitable ranges for optimal development. Preliminary information
indicated that larvae incubated in situ also hatched within the time required for normal embryo
development. Spawning habitats below Rock Island Dam were similar to other white sturgeon
habitats throughout the Columbia River, with the exception of slightly lower water velocity
during dry and normal water years as calculated by the habitat model (Batelle, unpublished data,
2001 in Golder 2003b). The number of spawning events and egg catch-rates was highest in 2002
(i.e., seven events; 1.78 eggs/mat-day), followed by 2000 (i.e., five events; 0.06 eggs/mat-day),
and 2001 (i.e., one event; 0.02 eggs/mat-day). The variability in the number of spawning events
and egg catch-rates may be related to differences in discharge between years; 2001 was the
second lowest discharge event recorded since the early 1960’s.

Population Status

Historic abundance of white sturgeon within the CCP is not known. Grant, Chelan, and Douglas
PUDs are currently gathering information on white sturgeon in the Columbia River, within the
CCP, as required by existing licenses and re-licensing for their hydroelectric facilities.

In Wanapum Reservoir, Golder Assoc. (2003a in GCPUD 2003a) estimated the population at
351 (95% CI: 314-1,460) based on mark and recapture studies between 1999 and 2001. In the
Rocky Reach Reservoir, Golder Assoc. (2003 b in GCPUD 2003a) estimated the population at
47 (95% CI: 23-237). There are no estimates for Rock Island Reservoir, and Douglas PUD is still
collecting information for Wells Reservoir (S. Bickford, pers. comm.,).

While estimates of abundance have been obtained within the last few years in various sections of
the Columbia River, baseline information is not available to determine if the population(s) are
stable, increasing, or decreasing. However, it is reasonable to assume that the construction of the
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hydroprojects on the mainstem Columbia has significantly altered the population structure, and
potentially the productivity of the white sturgeon population.

Population Management
Hatchery

Currently WDFW manages sturgeon solely through sport fishing regulations. No
supplementation programs are present in the UMM. Sturgeon abundance has declined
substantially since the Hydroelectric Dams were constructed. This decline is attributed to
changes in fluvial characteristics of the river habitat and because the dams physically prevent
movement up and down the river, precluding anadromy.

Sonic tagging studies shows that white sturgeon is mostly inactive from late fall to spring
(Golder Associates 2003a, 2003b). Spawning migration in the Wanapum Reservoir occurred
between April and June. Since the dams limit movement, no large movements are believed to
occur between reservoirs of the UMM. Juvenile white sturgeon appears to migrate downstream
during winter and early spring, the movements are thought to be primarily an attempt to migrate
down river to the ocean (Golder Associates 2003CPa).

Hydroelectric

White sturgeon distribution has been affected by construction of Columbia River dams. What
was believed to be a relatively continuous population, traveling throughout the Columbia River
below barriers, is now a number of potentially disjunct populations between hydroelectric
projects with only downstream movement of individuals. The biggest influence on the white
sturgeon population(s) in the UMM Subbasin is the apparent upstream migratory blockage
caused by the hydropower dams. As previously mentioned, this may be limiting the normal
migratory ecotype and potentially affecting the productivity of the independent population(s) that
occur in the UMM Subbasin.

Fish Speciesof Interest: Bull Trout

The Columbia River, from the Pacific Ocean at river kilometer (Rkm) 0 [river mile (Rm) 0] to
Chief Joseph Dam at Rkm 877 (Rm545.1), has been proposed as critical habitat for the Columbia
River Distinct Population Segment (DPS) of bull trout. Bull trout occur in greatest numbers in
the upper Columbia River section of the proposed critical habitat reach where populations are
larger and suitable conditions for foraging, overwintering, and migration occur (Figure 28).
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Figure 28 Bull trout distribution in the UMM Subbasin, WA.
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Population Characterization and Habitat Relationships

Historically, there were most likely three life histories (or ecotypes) of bull trout within the CCP
(adfluvial, fluvial, and non-migratory), with distribution and population levels dictated by
temperature and gradient (Mullan et al. 1992a).

Distribution

Bull trout once filled most every cold-water niche in the tributaries of the CCP, except were the
presence of natural barriers such as waterfalls or small stream size blocked access to headwater
streams. While historic distribution in the CCP is difficult to determine (Rieman et al. 1997), The
Columbia River, between Wanapum and Grand Coulee dams was likely a migration corridor,
overwintering habitat, and foraging area for fluvial bull trout that spawned in the major tributary
systems (BioAnalysts 2002a, b; FWS 2002; Brown 1992). Bull trout are believed to have been
present in the, Methow, Lake Chelan, Entiat, Wenatchee, and possibly Okanogan river basins
(Mongillo 1993, Brown 1992).

The FWS’s Upper Columbia Recovery Unit Team (UCRUT) identified three independent
populations of bull trout currently in the CCP. These core populations include the Wenatchee,
Entiat, and Methow Rivers and their tributaries (FWS 2002). Based on survey data and
professional judgment, the UCRUT also identified subpopulations of bull trout within each core
area: six subpopulations in the Wenatchee, two in the Entiat, and eight in the Methow.

There is considerable evidence that bull trout use the UMM for foraging, overwintering, and
migration. In recent years, a large number of migratory adults have been observed moving
through the fish ladders at Rock Island, Rocky Reach, and Wells dams. Current radiotelemetry
and radiotagging studies show that bull trout use the Columbia River during fall, winter, and
spring and move to and from the Columbia River and tributaries, upstream and downstream
within the Columbia River, and overwinter throughout the Columbia River from an area upsteam
of Wells Dam (Bioanalyst 2002) to an area near Wanapum Dam (T. Dresser, pers. comm., 2001
in FWS 2004).

Age Structure

Bull trout normally reach sexual maturity in 4 to 7 years (reviewed in Platts et al. 1993) and feed
on macroinvertebrates, crayfish, and juvenile salmon (FWS 2004). The size and age of bull trout
at maturity depends upon life-history strategy (Platts et al. 1993). Non-migratory fish are usually
smaller than migratory populations and may live up to 20 years (, Brown 1992, Mullan et al.
1992a).

Within the CCP, Mullan et al. 1992 report some populations that did not mature until 9 years of
age in the Methow Basin. They found that headwater male bull trout (potentially non-migratory
ecotype) in the Methow River began to mature at age 5, and were all mature by age 6. Females
from the same area began to mature at age 7 and were all mature by age 9. Brown (1992) found
that most migratory bull trout within the Wenatchee River basin were between 5 and 7 years old.
The bull trout that Mullan et al. (2002b) found that did not mature until 9 years of age are the
oldest (at first maturity) reported within the literature. The oldest bull trout sampled in the
Methow River was 12 years (Mullan et al. 1992b).
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Migration

Studies show patterns of long distance migrations (>225 km or 140 miles round trip), and
extended over-wintering use (>6 months) of the Columbia River. Migrations of bull trout
between the Columbia River and the Wenatchee, Entiat, and Methow rivers have been
documented (FWS 2001, 2002, CCPUD 2002, BioAnalysts 2001). Bull trout have also been
collected in the juvenile fish passage facilities at Rocky Reach and Rock Island dams (Fish
Passage Center, in litt.).

A 3-year radio telemetry study was initiated in 2001 (BioAnalysts 20023, b, 2003) to track bull
trout movement within the CCP. A total of 79 bull trout were tagged in 2001 and 2002 (15, 45,
and 19 fish at Rock Island, Rocky Reach, and Wells dams, respectively) during May and June.
All of the tagged fish, despite their release location, migrated into the Wenatchee, Entiat, or
Methow rivers, by the beginning of August, although most entered in June and July. Only one
fish entered the Okanogan River; where it stayed briefly, then swam back downstream and
entered the Methow River.

After entering tributaries, most bull trout remained there until October-November, when they
migrated back to the Columbia River (BioAnalysts 2002a, b, 2003). This time period overlapped
with spawning timing (see below) and most fish were presumed to have spawned within the
tributary areas that they were in during August through October.

Once fish exited the tributaries, they migrated various distances both up- and downstream of the
tributary confluences. Some bull trout held near the hatchery outfall at Wells Hatchery. Since
temperatures were not greatly different from ambient Columbia River temperatures, it is
assumed that fish were occupying this area for feeding opportunities, instead of seeking thermal
refugia (BioAnalysts 2003, 2002).

As previously indicated, most bull trout pass counting windows at dams on the Columbia River
during May and June (CCPUD, unpublished data, 2001). Diel timing of migration at the dams
indicates that fish pass primarily during day light hours.

Migratory juveniles usually rear in natal streams for 1-4 years before emigration (Pratt 1992,
Fraley and Shepard 1989, Goetz 1989). Methow Subbasin juvenile bull trout rear in the coldest
headwater locations until they reach a size that allows them to compete with other fish (75-100
mm; Mullan et al. 1992b). Non-migratory forms above barrier falls probably contribute a limited
amount of recruitment downstream, nevertheless, this recruitment contributes to fluvial and
adfluvial productivity. The fluvial forms (e.g., Twisp River, Wolf Creek) migrate to the warmer
Methow and Columbia rivers, while the adfluvial populations (e.g., Lake Creek, Cougar Lake)
migrate to nearby lakes.

McPhail and Murray (1979) suggested two migration periods for juvenile bull trout: a spring
migration of newly emerged fry, and a fall migration of larger age 1+ and 2+ fish. These fish
may be migrating because of high flows (in the spring), or survival (thermal refugia) in the fall,
which may be different than the “smolt” behavior of migratory fluvial or adfluvial fish. At
Columbia River dams within the CCP, very low numbers of juvenile bull trout pass between
April and August, primarily in June (CCPUD, unpublished data, 2001).
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Spawning

Bull trout spawn between August and November in streams with cold, unpolluted water, clean
gravel, cobble substrate, gentle stream slopes, and water temperatures ranging from 5-9 °C
(Reiman and Mclntyre 1993). Spawning areas are commonly associated with cold-water streams
or areas where stream flow is influenced by groundwater. All bull trout life stages are associated
with complex forms of cover including large woody debris, undercut banks, boulders, and pools.

Population Status

In the state of Washington, reductions of bull trout have primarily occurred in the eastern part of
the state. It is unclear how many bull trout used the Columbia and Snake rivers, but fish are still
observed in counting windows of dams, primarily in the Columbia, upstream of the confluence
of the Snake (Rieman et al. 1997).

Rieman et al. (1997) listed 144 watersheds within the “Northern Cascades” that had bull trout
present. Their classification of Northern Cascades includes watersheds south of the CCP,
including the Yakima, White Salmon, and Kickitat basins. This is almost 50% of potential
historic range, using their criteria. While this complicates their assessment of the streams within
the CCP, they state that within the Northern Cascades, 10 populations are “strong,” 22 are
depressed, 90 were of unknown status, and 22 were transient (i.e., the watershed was used mostly
as a migratory corridor; Rieman et al. 1997).

Estimates of abundance specific to the CCP were not available until recent years through redd
counts (begun in the 1980s in the Wenatchee and Entiat basins, and the 1990s in the Methow
Basin), and Columbia River dam counts. Since non-migratory fish are difficult to enumerate, all
estimates of current abundance should be considered underestimates of the true population size
of bull trout within the CCP. This is based on the belief that “non-migratory” fish are most likely
contributing to the “migratory” populations, and potentially vice versa, although there may not
be very many non-migratory bull trout populations within the CCP (MacDonald, pers. comm., in
Peven 2003, Archibald and Johnson 2002).

Prior to 1998, fish counts at Rock Island and Rocky Reach dams did not differentiate bull trout
from other resident trout. Since then, bull trout counts at Rock Island Dam have averaged 126,
while at Rocky Reach and Wells dams, the fishway counts have averaged 250 and 120 bull trout,
respectively. Bull trout counts have been lower at Rock Island Dam than at Rocky Reach Dam in
all years from 1998 through 2002. This may be occurring because the major spawning areas are
upstream of Rocky Reach Dam (Entiat and Methow basins), and only one between Rock Island
and Rocky Reach (Wenatchee River).

Recent comprehensive redd surveys, coupled with preliminary radio telemetry work suggest that
remaining spawning populations are not complete “genetic isolates” of one another, but rather
co-mingle to some degree (Foster et al. 2002). Recent telemetry studies suggest that fluvial bull
trout migrate between subbasins within the CCP (FWS 2002b, 2001). It is possible that there are
separate, local spawning aggregates, but more monitoring and DNA analysis is necessary to be
able to empirically determine this. Any independent subpopulations would most likely be found
in headwater areas, upstream of barriers, within each subbasin. The barriers prevent immigration
from downstream recruits, but not necessarily emigration to downstream areas during occasional
high water events.
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Population Management
Hydroelectric

While there are no physical barriers between each of the major tributaries and the Columbia
River, the nine Columbia River dams may inhibit upstream migration and downstream passage
of bull trout. These structures are equipped with passage facilities designed and operated
primarily for upsteam and downstream passage of anadromous salmonids and not specifically for
bull trout; therefore their degree of impact is uncertain. In the Upper Columbia, it appears bull
trout move upstream and downstream between dams and tributaries without affecting the ability
of the bull trout to reach spawning grounds (BioAnalysts 2002a, b, 2003). Bull trout have been
observed in the fish ladders at Bonneville (Sprague, in litt.) and The Dalles dams (R. Cordie,
pers. comm., in FWS 2004). Bull trout have never been officially recorded on Corps fish ladder
counts even though fish counters may have observed them. Past records at the Lower Columbia
River dams may not accurately represent bull trout passage because adult fish counts and
juvenile fish monitoring ceased after October 31 and fish counters have not been instructed to
record bull trout sightings. Bull trout have been observed passing the fish ladders at Wanapum,
Rock Island, Rocky Reach, and Wells dams. These bull trout have been observed passing at
similar or lower rates compared to salmon and steelhead through the ladders (Chuck Peven, pers.
comm., in FWS 2004).

Downstream passage for juvenile anadromous fish is provided by fish passage facilities, by
spilling water over dam spillways, or traveling through the powerhouse. Bonneville, John Day
and McNary dams have fish screen and bypass facilities for juvenile anadromous salmonids. The
Dalles Dam turbines are not screened and fish pass the dam through an ice-trash sluiceway. Fish
pass the Upper Columbia projects via the spillways or similar passage devices. Wells Dam uses a
hydrocombine which incorporates a spillway above the powerhouse. During the summer, fish
that are collected at juvenile fish facilities at McNary Dam are transported by barge or truck and
released at a site downstream from Bonneville Dam. It is uncertain if the juvenile fish facilities
are effectively passing bull trout because these structures were designed for juvenile anadromous
salmon and steelhead (FWS 2004). Only one bull trout has been officially recorded at the
juvenile fish facilities at the Lower Columbia River dams. The fish was captured at the John Day
Dam Smolt Monitoring Facility in May 2002 (R. Cordie, pers. comm., in FWS 2004). There is
also a possibility that bull trout have not been recorded properly in the past at some of the smolt
monitoring projects on the mainstem Snake and Columbia Rivers. Small numbers of juvenile and
adult bull trout have been collected at the Rock Island Dam Smolt Monitoring Facility and at the
Rocky Reach Dam surface collector (Fish Passage Center, in litt.).

While juvenile fish passage facilities were not specifically developed for the downstream
passage of larger fish such as migrating steelhead kelts or adult bull trout, most systems have not
shown injury or mortality to these life stages. However, a 40 to 50% injury rate has been
measured in some years to adult salmonids passing through the juvenile fish bypass system at
McNary Dam (Wagner and Hilson 1993, Wagner 1991). The overall efficiency of adult
salmonids, including bull trout, passing through juvenile bypass facilities and spill has not been
thoroughly examined (FWS 2004).

On December 20, 2000, the FWS issued a biological opinion to the Corps, BPA, and BOR
(Action Agencies) on the effects of the Federal Columbia River Power System (FCRPS) on
threatened and endangered species and their critical habitat. The four federal Lower Columbia
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River dams are presently operating under this opinion, which includes four reasonable and
prudent measures (RPM) to reduce the take of bull trout associated with operation of these
projects. The RPMs are directed at determining the presence of and extent of bull trout use of the
lower Columbia River within the FCRPS area, ensuring that bull trout passage is not impeded at
FCPRS dams, preventing adverse impacts caused by FCPRS operations such as fish stranding,
and reducing total dissolved gas caused by spilling at FCRPS dams to state standards. To
implement the RPM’s, the Action Agencies are required to do the following: 1) Count and record
bull trout observed at the FCRPS lower Columbia River dams and those captured in field studies
funded by the Action Agencies; 2) Cooperate in studies to determine the movements of bull trout
from the Hood River and other tributaries into Bonneville Reservoir, to evaluate fluvial bull trout
in the Klickitat River and potential habitat use in the White Salmon River following removal of
Condit Dam; 3) Begin studies of the effect of flow fluctuations caused by FCRPS operations on
bull trout or their prey 4) Initiate studies to determine the use and suitability of bull trout habitat
in the lower Columbia River; 5) Investigate and implement, if appropriate, ways to reduce total
dissolved gas production at FCRPS dams. These terms and conditions are directed to impacts on
bull trout at the Lower Columbia River dams and do not specifically address habitat needs of bull
trout in the Columbia River.

Conservation Actions

A number of federal, state, local, and tribal agencies and organizations are currently working on
various programs, plans, and projects to protect and restore bull trout populations in the
Columbia River Basin. Federal conservation actions include: (1) the development of the draft
Bull Trout Recovery Plan (FWS 2002); (2) ongoing implementation of the Interim Strategy for
Managing Anadromous Fish-producing Watersheds in Eastern Oregon and Washington, Idaho,
and Portions of California (USFS and BLM [PACFISH] 1994b) and the Interim Strategy for
Managing Fish-producing Watersheds in Eastern Oregon and Washington, Idaho, Western
Montana and Portions of Nevada (INFISH 1995); (3) ongoing implementation of the Northwest
Forest Plan (USFS and BLM 1994a); (4) ongoing implementation of the Northwest Power and
Conservation Council, Fish and Wildlife Program targeting subbasin planning; (5) ongoing
implementation of the Federal Caucus Fish and Wildlife Plan; and, (6) ongoing implementation
of Department of Agriculture Conservation Reserve Programs.

Conservation actions by the State of Washington include: (1) establishment of the Salmon
Recovery Act (ESHB 2496) and Watershed Management Act (ESHB 2514) by the Washington
State legislature to assist in funding and planning salmon recovery efforts; (2) abolition of a
brook trout stocking in streams or lakes connected to bull trout-occupied waters; (3) changing
angling regulations in Washington prohibit the harvest of bull trout, except for a few areas where
stocks are considered “healthy’; (4) collecting and mapping updated information on bull trout
distribution, spawning and rearing areas, and potential habitat; and, (5) adopting new emergency
forest practice rules based on the “Forest and Fish Report” process. These rules address riparian
areas, roads, steep slopes, and other elements of forest practices on non-federal lands.

Many Tribes throughout the range of the bull trout are participating on bull trout conservation
working groups or recovery teams in their geographic areas of interest. Some tribes are also
implementing projects that focus on bull trout or that address anadromous fish but benefit bull
trout (e.g., habitat surveys, passage at dams and diversions, habitat improvement, and movement
studies).
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Three of the Mid-Columbia River hydroelectric projects, Wells, Rocky Reach, and Rock Island,
have requested FERC to include in their licenses HCPs under Section 10 of the ESA. Parties to
these HCPs include the Chelan and Douglas county PUDs, the NMFS, FWS, WDFW and the
Colville Tribes. This HCP includes operations and measures to address all anadromous fish that
occur upstream of Rock Island Dam (not just ESA listed species). Bull trout will likely benefit
from these HCPs, even though dam protection measures and habitat improvements are directed
toward anadromous fish.

Ecologic Effects/Relationships (at subbasin scale)- Limiting Factors

The Upper Columbia DPS of bull trout was listed as threatened under ESA on June 10, 1998 (63
FR 31647). In the draft recovery plan (FWS 2002a), bull trout were grouped into DPSs, recovery
units, core areas or local populations (see above). They defined core areas as composed of one or
more local populations, recovery units are composed of one or more core areas, and a distinct
population segment is composed of one or more recovery units. The manner in which bull trout
were grouped in the recovery plan represents an adaptive comparison of genetic population
structure and management considerations.

4.1.5 Limiting Factors

Five Dams are located within the UMM Subbasin: Wanapum, Rock Island, Rocky Reach, Wells,
and Chief Joseph. These dams are run-of-the-river hydroelectric facilities and have no significant
water storage capacity (CCPUD 2003). All of the projects except Chief Joseph Dam incorporate
features to assist fish in their upstream and downstream passage. Three ladders assist adult fish
on their return upriver to spawning grounds in the Columbia River tributaries.

At Rock Island, testing of conventional turbine intake screens at the First Powerhouse occurred
between 1992 and 1995. Testing was suspended after researchers concluded that high intake
velocities were trapping some juvenile fish against the screens, causing injuries and death. Now,
shallow spills are being used to meet the survival standards of the HCP. Openings or notches
have been installed in nine spillgates (CCPUD 2003).

Extensive monitoring occurred in 1999 for total dissolved gases in the tailrace at Rock Island.
Waterways Experimental Station, a division of the U.S. Army Corps of Engineers, placed
monitors in the water in numerous locations to take readings on total dissolved gases. This was
designed to help biologists and engineers determine whether operational changes for spill can
reduce total dissolved gas levels or if the placement of abatement structures, such as concrete
deflectors that reduce the depth that spill plunges to in the tailrace, are required (CCPUD 2003).

A combination of factors have negatively impacted the viability of focal species and species of
interest within the UMM Subbasin. These include, residential development and urbanization,
road construction and maintenance, mining, grazing, hydropower development and water
diversions, forest management, fish management (hatcheries and harvest regulations);
entrainment (process by which aquatic organisms are pulled through a diversion or other device)
into diversion channels, and exotic species. The affects of these actions is to degrade and
fragment fish and wildlife habitat, and block fish passage.
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Hatchery
General

The only direct Columbia River releases of hatchery fish between the Wanapum Dam forebay
and the Chief Joseph Tailrace occur from the Turtle Rock Ponds near Rocky Reach Dam and at
Wells Hatchery immediately downstream of Wells Dam. Competition between hatchery and wild
juveniles may occur where food and space requirements overlap. Impacts may be highest at
hatchery release sites where large concentrations of hatchery fish can overwhelm the capacity of
the immediate environment (CCPUD 1998). Impacts are assumed to diminish downstream as the
hatchery fish disperse. The impact from large releases of hatchery fish on wild fish may be
exacerbated by hatchery fish deficiencies in foraging and habitat selection behaviors. Thus,
competition may drop as the hatchery fish disperse, adapt to their environment and learn to
forage for natural food. Little data exists for evaluating adverse behavior effects of hatchery fish
on wild fish in the Columbia basin, however one study presents evidence that larger hatchery
juvenile Chinook pulled smaller wild Chinook with them as they migrated downstream (CCPUD
1998, BPA et al. 1994) and resulted in excessive predation by other fish on the smaller wild
Chinook.

Increased migration time caused by the reservoirs could increase competition for available food
supply between emigrating juvenile hatchery and wild Chinook and expose Chinook to increased
predation, particularly by northern pike minnow. Predation risks to hatchery Chinook juveniles
posed by coho, steelhead, and other Chinook stocks are unknown (SIWG 1984). Large
concentrations of migrating hatchery fish may attract predators (e.g., birds, fish, and seals) and
consequently contribute indirectly to predation of listed wild fish (Steward and Bjornn 1990).
The presence of large numbers of hatchery fish may also alter wild salmonid behavioral patterns,
potentially influencing their vulnerability and susceptibility to predation.

Differences in release timing for hatchery stocks could diminish competition (CCPUD 1998).
Hatchery releases of summer/fall Chinook may also have positive ecologic impacts on other
species. Increased numbers of Chinook and other salmonid species that escape to spawn in upper
Columbia River tributaries may contribute nutrients to the system upon dying. In addition,
releasing a mass of summer/fall Chinook juveniles from a WDFW hatchery may benefit co-
occurring wild salmonid populations by overwhelming established predator populations.

Summer / Fall Chinook

Chapman et al. (1994a) estimated that only about 6 percent of the summer and fall run fish are of
hatchery origin. There are no known genotypic, phenotypic, or behavioral differences between
the hatchery stocks and natural stocks in the target area.

The ocean-type Chinook salmon in the UMM is one of the most electrophoretically homogenous
populations in the state (BAMP 1998). Ocean-type Chinook in the region are genetically distinct
from lower Columbia River ocean-type populations (Myers et al. 1998). Hatchery manipulations,
post-GCFMP and in recent years, have lead to the mixing of summer/fall Chinook from various
parts within the upper Columbia River region (Chapman et al. 1994b). This mixing, and/or
homogenization that occurred through the GCFMP, may be responsible for the inability of
electrophoretic analysis to differentiate among components of the Upper Columbia River
summer/fall Chinook ESU (Chapman et al. 1994b).
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The collection of summer/fall Chinook from the Wenatchee and Methow/Okanogan natural runs
for use as broodstock is not expected to adversely affect the population status of the natural
population relative to critical and viable thresholds. The effects of the broodstock collection
program on the timing of spawning and on the composition of the spawning population (e.g.,
hatchery versus wild origin, age class distribution, sex ratios) are presently unknown, but are
being determined through monitoring and evaluation projects underway. The percentage of non-
indigenous stocks incorporated into the hatchery programs has been low (about 3 % of the over
200 million ocean-type Chinook propagated since 1941), and does not appear to have had a
significant impact on the genetic integrity of the ESU (Chapman et al. 1994b, Myers et al. 1998).

There are, however, some uncertainties in the incubation and rearing protocols. Subbasin
planners are unsure whether the release of ocean-type Chinook salmon into the tributaries
impose deleterious ecological effects upon natural fish and whether the increasing incidence of
“reservoir-reared” juveniles (Petersen and Murdoch 1998) is related to or simply because of
changes in river hydrology from hydroelectric development.

Hydroelectric
Salmon and Steelhead

Salmon and steelhead migrating through the UMM are affected by mid-Columbia PUD project
operations. The projects are operated as run-of-the-river facilities, with reservoirs that have rapid
flushing rates and no thermal stratification during summer. Rapid water exchange and steep,
sparsely vegetated shorelines limit juvenile steelhead rearing habitat. Transformation of the
Columbia River into a series of reservoirs also altered the food webs that support juvenile
salmonids and steelhead. Food available in the UMM reservoirs typically provides lower
amounts of energy levels than that found in free-flowing areas such as the Hanford Reach
(MCMCP 1995). Reduced productivity in the reservoir may affect feeding efficiency of fishes
(Rondorf and Gray 1987).

Migrating juvenile salmonids and steelhead are also exposed to predation as they migrate
through the UMM. Changes in physical habitat, water quality, and downstream passage
conditions because of construction and operation of hydropower facilities have combined to
increase the abundance of predators and the risk of juvenile outmigrant mortality because of
predation (Chapman et al. 1994a). Studies of upriver migration confirm that hydro projects do
not delay the return trip of adult salmon to their spawning grounds (CCPUD 2003).

Summer/Fall Chinook

Grant County PUD, through a contract with Battelle examined how summer/fall Chinook salmon
and their habitat are influenced by the operation of the Priest Rapids Project (PRP) on the mid-
Columbia River over a 3-year period (GCPUD 2003b). The research encompassed all aspects of
the freshwater life stages of summer/fall Chinook salmon that take place within the PRP area
(i.e., Columbia River from Priest Rapids Dam upstream to the tailrace of Rock Island Dam).

Specific research efforts related to the juvenile life stages included abundance, distribution,
growth, and production, microhabitat use and availability, and survival studies. Adult life stage
efforts included escapement and spawning in 2000, 2001, and 2002, spawning activity versus
daylight and flow below Wanapum Dam, spawning habitat suitability in the Wanapum Dam
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tailrace and Priest Rapids Pool, and feasibility of monitoring fallback at Priest Rapids Dam using
an acoustic camera.

The findings of the study show that juvenile sub-yearling Chinook salmon are produced in, rear
in, and pass through the PRP, primarily rearing in the Wanapum Pool. The abundance of sub-
yearling Chinook salmon, typically increased from mid-March through late May and then
declined in June as the fish grew larger and moved offshore.

Chinook salmon in the PRP tend to use relatively shallow, warm, slow areas along the
river/reservoir margins (e.g., island and bar areas, and sloughs) for early rearing habitat. The
total area of the PRP that was suitable for early rearing habitat for sub-yearling Chinook was
between 352 and 472 ha., and decreased with increasing discharge. At median discharge (Q50 =
154 kcfs), 2.93 percent of the area in Wanapum Pool was classified as suitable habitat for early
rearing sub-yearling Chinook salmon.

Survival of sub-yearling Chinook salmon was determined for Wanapum and Priest Rapids dams
by releasing paired replicates of PIT-tagged hatchery-origin sub-yearling Chinook salmon in
2001 and 2002.The survival of PIT-tagged sub-yearling Chinook salmon passing Wanapum Dam
was 90 percent in 2001 and 93% in 2002 (GCPUD 2003a). In 2001 and 2002, PIT tags from this
study were recovered from a tern colony on Solstice Island in Potholes Reservoir, 56 (64% from
Wanapum Dam forebay releases) and 22 (no obvious trend relative to release location)
respectively. Sixty-four percent of the 2001 tags were from releases made in the Wanapum Dam
forebay.

Thirty-five redds were estimated to be constructed by fall Chinook salmon in a deepwater (9 to
11m) spawning area in the center of the river channel downstream of the railroad trestle (rkm
663) in 2001 and an estimated 66 redds were located in two deep water spawning areas in 2002.
No redds were observed in 2000 or 2001 in the Rock Island Dam tailrace area. The use of side
channels by spawning adult fall Chinook salmon was higher in 2000 and 2002, when mean daily
discharge and escapement were higher than in 2001.

Pacific Lamprey

The study of adult lamprey migration patterns past dams and through reservoirs in the lower
Columbia River have provided the first data sets on lamprey passage timing, travel times, and
passage success at hydroelectric projects (Moser et al. 2002a, Moser et al. 2002b, Ocker et al.
2001, Vella et al. 2001). These studies have shown that approximately 90% of the radio-tagged
lamprey released, migrate upstream and get detected at Bonneville Dam; however, less than 50%
of the lamprey which encounter an entrance actually pass the dam. The primary reasons for
relatively poor passage success are thought to be the lack of appropriate attachment sites in the
high velocity areas and the high intensity lighting used at counting stations. Other factors that
may affect passage include degree of sexual maturity in migrants, water flow velocities over 2
m/s, and fishway channel configuration and structure.

In the studies conducted at Priest Rapids Dam, radio-tagged lamprey passage success rates of
30% and 70% occurred in 2001 and 2002, respectively. At Wanapum Dam, radio-tagged
lamprey passage success rates of 100% and 51% occurred in 2001 and 2002, respectively. A
large proportion of lamprey never entered the fishway (Nass et al. 2002 in GCPUD 2003a).
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Bull Trout

The nine Columbia River dams may inhibit upstream and downstream movement of bull trout in
the Columbia River. However, the extent to which some of these structures inhibit bull trout
migrations is unknown. Recent data suggests that bull trout move upstream at similar rates as
anadromous salmonids (Chuck Peven, pers. comm., in FWS 2004).

Harvest

Estimation of recent, past harvest rates for summer/fall Chinook originating in the region is
complicated by changes in timing of the adult return of the Wells Hatchery group. As a
consequence, Chapman et al. (1994b) used only one brood year (1977) as the base for estimating
preterminal exploitation rates for all subsequent brood years. The recent past (1975-87) mean
exploitation rate for Wells Hatchery-origin summer/fall Chinook was estimated by Chapman et
al. (1994b) to be about 40 %. The 1982-89 brood year average ocean fisheries exploitation rate is
39 %, with a total exploitation rate of 68 % estimated for the same years (Myers et al. 1998).
Given fishery protection measures implemented in the preterminal area, Columbia River, and
upper river tributaries to protect ESA-listed and depressed salmonid populations, future harvest
rates on fish propagated by the program and on natural populations in the target area are
expected to be lower than the mean level (40 %) estimated for the 1975-87 period. Ceremonial
and subsistence fisheries by the Colville Tribe in waters upstream of Rock Island Dam (mainly at
the base of Chief Joseph Dam) harvest an average of 800 summer/ fall Chinook adults each year
(1987-92 data from Chapman and al. 1994b).

4.2 Environmental Conditions
4.2.1 Introduction

The process used to develop fish and wildlife assessments and management plan objectives and
strategies is based on the need for a landscape level holistic approach to protecting the full range
of biological diversity at the Ecoregion scale with attention to size and condition of core areas
(subbasin scale), physical connections between core areas, and buffer zones surrounding core
areas to ameliorate impacts from incompatible land uses. As most fish and wildlife populations
extend beyond subbasin or other political boundaries, this “conservation network” must contain
habitat of sufficient extent, quality, and connectivity to ensure long-term viability of
obligate/focal fish and wildlife species. Subbasin planners recognized the need for large-scale
planning that would lead to effective and efficient conservation of fish and wildlife resources.

In response to this need, Ecoregion planners approached subbasin planning at two scales. The
landscape scale emphasizes focal habitats and associated species assemblages that are important
to Ecoregion wildlife managers while specific focal habitat and/or species needs are identified at
the subbasin level.

Ecoregion and subbasin planners agreed with Lambeck (1997) who proposed that species
requirements (umbrella species concept) could be used to guide ecosystem management. The
main premise is that the requirements of a demanding species assemblage encapsulate those of
many co-occurring less demanding species. By directing management efforts toward the
requirements of the most exigent species, the requirements of many cohabitants that use the same
habitat type are met. Therefore, managing habitat conditions for a species assemblage should
provide life requisite needs for most other focal habitat obligate species.
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Ecoregion/subbasin planners also assumed that by focusing resources on selected terrestrial
(riparian wetland, herbaceous wetland, shrub-steppe) and aquatic (Columbia River and small
tributaries) habitats, the needs of most listed and managed fish and wildlife species dependent on
these habitats would be addressed during this planning period.

4.2.2 Terrestrial/Wildlife Habitat
Wildlife Habitat Assessment Methods

The wildlife assessment was developed from a variety of “tools” including subbasin summaries,
the Interactive Biodiversity Information System (IBIS), WDFW Priority Habitats and Species
(PHS) database, Washington GAP Analysis database, Partners in Flight (PIF) information,
National Wetland Inventory maps, Ecoregion Conservation Assessment (ECA) analyses, and
input from local state, federal, and tribal wildlife managers. Specific information about these data
sources is located in Appendix A of Ashley and Stovall (2004).

| nteractive Biodiversity I nformation System (1BI1S)

IBIS is an informational resource developed by the Northwest Habitat Institute (NHI) to promote
the conservation of Northwest fish, wildlife, and their habitats through education and the
distribution of timely, peer-reviewed scientific data.

IBIS contains extensive information about Pacific Northwest fish, wildlife, and their habitats, but
more noteworthy, IBIS attempts to reveal and analyze the relationships among these species and
their habitats. NHI hopes to make the IBIS web site a place where students, scientists, resource
managers or any other interested user can discover and analyze these relationships without
having to purchase special software (e.g. geographic information systems) or hassle with the
integration of disparate data sets. IBIS will, however, provide downloadable data for users who
desire to perform more advanced analyses or to integrate their own data sets with IBIS data.
Finally, NHI sees IBIS not only as a fish, wildlife, and habitat information distribution system
but also as a peer-review system for species data. NHI acknowledges that in a system as
extensive as IBIS, there are going to be errors as well as disagreement among scientists regarding
the attributes of species and their relationships. NHI encourages IBIS users to provide feedback
in order to correct errors and resolve discrepancies.

The IBIS web site is in the early stages of development, however, NHI staff, with the support of
many project partners, has been developing the data for over five years. The IBIS database was
initially developed by NHI for Oregon and Washington during the Wildlife-Habitat Types in
Oregon and Washington project. IBIS 