Yakima River Basin Integrated Water Resource Management Alternative Final EIS

CHAPTER 3.0 AFFECTED ENVIRONMENT

The affected environment for this Supplemental Draft EIS is the Yakima River basin in
eastern Washington (Figure 1-1). The affected environment includes areas along the
mainstem Yakima River and its tributaries, including the five major storage reservoirs in the
upper basin. The January 2008 Draft Planning Report/EIS described most of the basin in
Chapters 4 and 5. This chapter includes additional information needed to help clarify
potential impacts or to describe areas that were not included in the January 2008 Draft
Planning Report/EIS. Generally the areas not included in the January 2008 Draft Planning
Report/EIS are the five major reservoirs in the Yakima River basin—Cle Elum, Kachess,
Keechelus, Bumping, and Tieton (Rimrock)—and the tributaries to the mainstem Yakima
River. The Integrated Water Resources Management Alternative includes projects in those
areas.

3.1 Earth

The earth environment was described in Sections 4.5 and 5.5 of the January 2008 Draft
Planning Report/EIS. This section summarizes the geologic and geomorphic setting for the
Yakima River basin. The focus of the discussion is the potential for erosion and
sedimentation.

The Yakima River basin encompasses approximately 6,150 square miles (EES, 2003).
Figures 3-1 and 3-2 show the simplified geologic and structural features of the basin (USGS,
2006). The headwaters of the basin start in the Middle Cascades in the Cascade Mountain
Range and generally flow southeast to join the Columbia River. The basin ranges in
elevation from 12,000 feet in the Cascades to 350 feet at the Columbia River confluence.
The western half of the basin is located in the Middle Cascades and the eastern half is located
within the Columbia Plateau basalt (Kinnison and Sceva, 1963). The Middle Cascades
include igneous, sedimentary, and metamorphic rocks of many ages. The Columbia Plateau
is primarily made of Tertiary-age basalt flows, called the Yakima Fold Belt. These flows
have created a series of southeast-trending ridges and valleys (Reclamation, 1979). The
Yakima River incised canyons and water gaps through the ridges and deposited gravels
eroded from uplifting mountains and ridges in the valleys. The average suspended sediment
yield is on the order of 50 tons per square mile in the Yakima River basin (Reclamation,
1979).

The geology and ground water of the Yakima basin have been extensively documented by
the U.S. Geological Survey (USGS) (2006) in a study undertaken as part of an agreement
between Ecology, Reclamation, and the Yakama Nation. In its study, USGS divides the
Yakima River basin into ground water basins separated from one another by anticlinal or
monoclinal ridges. This section describes the geology of the Yakima basin in the context of
those drainage basins.
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3.1.1 Roslyn Basin

The Roslyn basin includes the Cle Elum River and reservoir, Kachess and Keechelus
reservoirs, the Teanaway River, and Swauk Creek. It is located in the northwest portion of
the Yakima River basin, in an area dominated by Mesozoic metamorphics and Tertiary
volcanic deposits. In the valley floor, basin-fill deposits consist predominantly of alluvial,
lacustrine, and glacial deposits.

3.1.1.1 Cle Elum Dam

Lake Cle Elum and Cle Elum Dam are located in a U-shaped valley formed by multiple
glaciers during the Pleistocene period. A moraine deposited by the last glacial advance
blocked the valley and formed a natural dam, impounding the lake. The moraine was
subsequently breached, and a deep channel was incised through the moraine and outwash
deposits, forming the outlet of the glacial lake. In 1933, Reclamation completed an earth-
and gravel-fill dam, Cle Elum Dam, which blocks the deep channel that had worn through
the moraine materials (Kinnison and Sceva, 1963). The impounded Cle Elum Lake has a
surface elevation close to the original glacial lake (Reclamation, 2008b).

The glacial materials near the dam range in size from rock flour to boulders. The bedrock
has not been reached during investigations at the dam. Bedrock is expected to be composed
of volcanic and sedimentary units (Reclamation, 2008b).

The North Fork of the Cle Elum River drains approximately 37.9 square miles. In the
vicinity of the USGS gage at Galena (12 miles north of Cle Elum Lake), the river has eroded
a deep valley into the Swauk formation. The valley is narrow with alluvial materials of
unknown thickness on the valley floor (Kinnison and Sceva, 1963). At the USGS gage 1,000
feet downstream of Cle Elum Dam, the river flows through older fill deposits composed of
sand, medium to coarse gravels, and boulders. These materials are several hundred feet thick
(Kinnison and Sceva, 1963).

3.1.1.2 Keechelus and Kachess Dams

Keechelus Lake was originally created by a moraine impoundment following the last
glaciations (Kinnison and Sceva, 1963). Construction of Keechelus Dam, an earth- and
gravel-fill dam, was completed by Reclamation in 1920 (Kinnison and Sceva, 1963). The
dam provides 157,900 acre-feet of active storage over the natural lake. The surface geology
near Keechelus Dam is primarily composed of glacial materials. Lacustrine deposits and
peat soils have been found adjacent to the lake (WSDOT and FHA, 2005). The dam was
built on Quaternary-age glacial drift and outwash sediments. The glacial drift has a low
permeability, and seepages observed downstream are assumed to pass through the outwash
sediments (Reclamation, 2008e).

Lake Kachess was also originally impounded by a glacial till moraine. The till includes a
heterogeneous mix of clays, silts, sands, gravels, cobbles, and boulders. The moraine ranges
in depth from 45 to 100 feet and may be up to 200 feet deep beneath the dam (Reclamation,
2008d). Bedrock in the area includes basalts, metamorphic rocks, and other formations
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believed to have low permeability and porosity (Kinnison and Sceva, 1963). In 1912,
construction of the earth- and gravel-fill Kachess Dam was completed (Kinnison and Sceva,
1963).

3.1.2 Kittitas Basin

The Kittitas basin includes the Teanaway River, Taneum, Wilson, Naneum, Swauk, and
Manastash Creeks (Figure 1-1). It is located in the north-northeast part of the Yakima basin,
an area of basalt terrain in the uplands and alluvial fill deposits in the lower segments of the
basin. The northeastern part of the basin contains several east-west and northwest-trending
high-angle faults. The southwestern part of the basin contains northwest-trending strike-slip
and thrust faults.

The Teanaway River drains 200 square miles. The river flows through the southern edge of
the valley in Quaternary fill containing sand and coarse gravel alluvium. The southern valley
slope is formed of Columbia River Basalt. The valley floor is underlain by a sand and gravel
alluvium (Kinnison and Sceva, 1963).

Swauk Creek drains 87.8 square miles. Taneum Creek, located northwest of Thorp, drains
76.3 square miles. Both creeks flow through canyons composed of Columbia River Basalt.
The canyon floors are filled with a coarse gravel alluvium of unknown depth (Kinnison and
Sceva, 1963).

3.1.3 Selah Basin

The Selah basin, located in the central part of the Yakima River basin, extends to the Cascade
Crest and headwaters of the Naches and Bumping Rivers (Figure 1-1). The basin includes
the Bumping and Tieton Rivers and Cowiche Creek. The western portion of the basin
contains Miocene volcanic rocks and Tertiary intrusives, while the middle portion contains
the western margins of the Columbia River Basalt Group. The lower portion of the basin
contains alluvial basin fills, bounded by the Manastash and Umtanum Anticlines and the
Yakima Ridge structure. Parts of the basin are dissected by northwest-southeast trending
folds.

3.1.3.1 Bumping Lake Dam

The construction of Bumping Lake Dam was completed in 1910, raising the elevation of an
existing natural lake (Kinnison and Sceva, 1963). The dam is an earth-fill dam located in a
deep, steep-walled canyon, formed in part by glacial activity. The canyon is formed of
volcanic flow rocks and the valley is covered by glacial till and outwash overlain by lahar
materials. Outwash materials include silts, sand, gravels, cobbles, and boulders
(Reclamation, 1979). Lahar materials contain silty sand with gravels and cobbles. The
material includes organic debris and is interblended with volcanic ash (Reclamation, 2008a).
The river drains 68.6 square miles and flows through a valley underlain with an
unconsolidated sand and gravel fill of unknown thickness (Kinnison and Sceva, 1963).
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3.1.3.2 Tieton Dam

Tieton Dam is an earth- and gravel-fill dam set in a basin of basalt flows overlaying shale
and sandstone sediments. The dam was completed in 1925 (Kinnison and Sceva, 1963).
Volcanic flows partially filled sections of the canyons with andesite. The canyons were cut
by stream erosion and partially filled with Quaternary-age fills (Kinnison and Sceva, 1963).
Glacial materials are present on the valley floor and occasionally on the valley walls
(Reclamation, 2008f).

3.1.4 Ahtanum-Moxee Basin

The Ahtanum-Moxee basin is a long, narrow, east-west trending basin in the central part of
the Yakima River basin (Figure 1-1). The western portion of the basin contains Miocene
volcanic rocks and Tertiary instrusives, while the middle and eastern portions contain alluvial
basin fill, including the Ellensburg Formation. The basin is bisected by the Ahtanum-Moxee
Syncline.

3.1.5 Toppenish Basin

The Toppenish basin is in the south-central part of the Yakima River basin. It is underlain by
Columbia River Basalt in the upland areas and alluvial basin fills in the lowland areas(Figure
1-1). The basin is bisected by the Wapato Syncline.

3.2 Climate Change

A summary of studies on climate change and potential impacts on water supply was
presented in Section 4.2.2.6 of the January 2008 Draft Planning Report/EIS. The studies
indicate that temperatures in the Pacific Northwest have increased over historic records and
that spring snowpack has declined (Mote et al., 2003; Rauscher et al., 2008; Purdue
University, 2008). There is consensus in recent studies that climate change has the potential
to significantly alter the temperature, amount and timing of runoff, fish and wildlife habitat
and the agricultural economy in the Yakima River basin.

Ecology and the Washington Department of Community, Trade, and Economic Development
(CTED) recently worked with the University of Washington’s Climate Impacts Group to
assess impacts of climate change in Washington. The studies were authorized through the
2007 House Bill (HB) 1303 and Executive Order 07-02. The Climate Impacts Group
released its assessment of the changes associated with global warming, including impacts to
public health, agriculture, forestry, infrastructure, and water supply and management, in early
2009. Key temperature and precipitation findings for the Yakima River basin included:

e Anincrease in average annual temperature of 2.0° C (1.5-5.2° F) by the 2040s and an
increase in water temperatures.

e A 38-46 percent decline in spring snowpack by the 2040s. Streams and rivers would
experience higher extreme stream flows: more frequent periods of high flow in the
winter and more frequent periods of low flow in the summer. Flooding that
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historically has occurred in some parts of the Yakima River basin every 20 years, on
average, is expected to occur up to 50 percent more frequently by 2040.

The Climate Impacts Group study is based on scenarios (including middle of the road
scenario A1B) developed by the Intergovernmental Panel on Climate Change. Many
scientists now recognize that emissions are rising faster than these scenarios anticipate and
that temperatures and precipitation patterns will likely change more dramatically. Effects of
climate change on agriculture, water supply and fish habitat in the Yakima River basin are
summarized below.

e Summer reservoir storage would decline and winter storage would increase. For
example, Bumping Lake currently has a 7 percent probability of dropping below 10
percent of its capacity; in 2040, that probability would rise to 26-34 percent. The
Keechelus reservoir currently has a 53 percent probability of falling below 10 percent
of its capacity, and this probability would increase to 81-88 percent by 2040.

e Climate change would have a minimal effect on senior water rights, but would likely
have a significant effect on junior water rights. The probability that junior water
rights would be prorated would increase from 30 percent, as it is currently, to 65-74
percent by 2040. And, water deliveries would drop below 50 percent an estimated 18-
24 percent of the time in 2040, where this currently occurs 10 percent of the time.

e Changes in water availability and carbon dioxide levels due to climate change would
affect agricultural production, including a decline in cherry and apple crop values and
yields. There would be an estimated loss of $25 million in total annual apple and
cherry crop value by 2040. Stockle et al. (2008) and the Climate Impacts Group also
looked more broadly at the potential effects on agriculture in greater eastern
Washington and found that there would be a range of positive and negative effects on
agriculture and that the effects would depend on measures taken to adapt. Niemi et
al. (2009) and the University of Oregon predicted that the potential reduction in
agricultural output in the Yakima River basin — without adaptation measures — would
amount to $46 million by 2040.

e Higher temperatures are expected to interfere with salmon migration, elevate the risk
of disease, and increase mortality for both adult and juvenile fish. Increases in the
frequency and intensity of winter flooding are expected to have a negative effect on
the survival of juvenile coho, Chinook, sockeye, and steelhead. Reductions in spring
snowmelt and flows during the summer and fall may have a negative effect on the
migrations of salmon populations, including summer-run steelhead, sockeye, and
summer Chinook. Extreme thermal stress and thermal barriers to migration are
expected to persist for 10-12 weeks, from mid-June to early September, in the Upper
Yakima River. Low flows may also negatively affect the supply of suitable rearing
habitat for Chinook, coho, and steelhead, and the supply of spawning habitat for
salmon populations that spawn in early fall.

3.3 Surface Water

This section provides additional information on water bodies that could be affected by the
proposal. These water bodies are illustrated in Figure 1-1. In the Yakima River basin these
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include five reservoirs, three Yakima River tributaries located above the reservoirs, and 10
smaller tributaries. In the Naches River basin they include portions of the Bumping River,
Naches River, Tieton River, and Cowiche Creek. The Columbia River near its confluence
with the Yakima River could also be affected and is discussed below.

3.3.1 Yakima River Basin Reservoirs

Five major reservoirs make up the storage component of the Yakima Project. These
reservoirs are Keechelus, Kachess, Cle Elum, Bumping, and Rimrock (Tieton). A small
reservoir, Clear Lake, also exists on the Tieton River above Rimrock Lake. These surface
water bodies are controlled by system operations and may be affected by the proposed
alternative. A description of the operations of the Yakima Project and the reservoirs is
provided in Section 2.3.2 of the January 2008 Draft Planning Report/EIS and will not be
further discussed.

A summary of the system storage capacity, average annual runoff, and historical storage on
September 30 for the Yakima Project is presented in Table 3-1.
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Table 3-1 Yakima Project System Storage Summary (Period of Record: 1920-1999)
Reservoir . Sept 30 Sept 30 Sept 30
Drainage S'At\g:gee AAVner:ﬁgF Ratio of Minimum Average Maximum
Reservoir Area Depth (feet) Ca ac?t Runoff Runoff to Historical Historical Historical
(square (acr%—fee){) (acre-feet) Capacity Storage Storage Storage
miles) (acre-feet) (acre-feet) (acre-feet)
Keechelus 54.7 | Maximum - 310 157,800 244764 | 151 4,800 40,500 126,900
Mean - 96
Kachess 63.6 | Maximum - 430 239,000 213,398 0.9:1 20,100 107,200 227,200
Cle Elum 203, | Maximum - 258 436,900 672,200 | 151 12,900 118,000 359,500
Mean - 109
Bumping 70.7 | Maximum - 117 33,700 209,492 6.2:1 2,400 7,900 24,600
Mean - 45
Rimrock 187.0 174° 198,000 367,966 1.8:1 200 74,500 145,100
System 579.0 1,065,400 1,707,820 1.6:1 51,700 357,500 660,200
Source: Reclamation, 2002.
# FERC (1990) did not specify whether this is a maximum or mean depth.
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Reclamation operates Hydromet, a series of stream and reservoir level gages for Reclamation
projects, including the Yakima Project. Data on reservoir levels and discharge from the
reservoirs are available at http://www.usbr.gov/pn/hydromet/ and will not be summarized in
this document.

3.3.1.1 Keechelus Lake

Keechelus Lake is located 10 miles northwest of the town of Easton and is the furthest
upstream on the Yakima River system at River Mile (RM) 214.5 on the Yakima River.
Keechelus Lake was constructed over a natural lake and is impounded by Keechelus Dam.
Keechelus Dam is an earth-fill dam 128 feet high and 6,650 feet wide at the crest
(Reclamation, no date). Keechelus Lake has an active capacity of 157,800 acre-feet at an
elevation of 2,525 feet (Reclamation, 2002).

3.3.1.2 Kachess Lake

Kachess Lake is located about 2 miles northwest of Easton in the upper Yakima River basin.
It releases water into the Kachess River, which flows into the Yakima River at RM 203.5.
Kachess Lake was constructed over a natural lake and is impounded by Kachess Dam.
Kachess Dam is an earth-fill dam 115 feet high and 1,400 feet wide at the crest (Reclamation,
no date). Kachess Lake has an active capacity of 239,000 acre-feet at an elevation of 2,268
feet (Reclamation, 2002).

3.3.1.3 Cle Elum Lake

Cle Elum Lake is located 8 miles northwest of the town of Cle Elum in the upper Yakima
River basin. It releases water into the Cle Elum River, which flows into the Yakima River at
RM 185.6. Cle Elum Lake was constructed over a natural lake and is impounded by Cle
Elum Dam. Cle Elum Dam is an earth-fill dam 165 feet high and 1,801 feet wide at the crest
(Reclamation, no date). Cle Elum Lake has an active capacity of 436,900 acre-feet at an
elevation of 2,250 feet (Reclamation, 2002).

3.3.1.4 Bumping Lake

Bumping Lake is located on the Bumping River in the Naches River basin about 29 miles
northwest of the town of Naches. The Bumping River flows into the Naches River at RM
44.6. Bumping Lake was constructed over a natural lake and is impounded by Bumping
Dam. Bumping Dam is an earth-fill dam 60 feet high and 2,925 feet wide at the crest
(Reclamation, no date). Bumping Lake has an active capacity of 33,700 acre-feet at an
elevation of 3,435 feet (Reclamation, 2002).

3.3.1.5 Rimrock Lake

Rimrock Lake is located on the Tieton River in the Naches River basin about 40 miles
northwest of the City of Yakima. The Tieton River flows into the Naches River at RM 17.5.
Rimrock Lake is impounded by Tieton Dam. Tieton Dam is an earth-fill dam constructed
with a concrete core 319 feet high and 920 feet wide at the crest (Reclamation, no date).
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Rimrock Lake has an active capacity of 198,000 acre-feet at an elevation of 2,935 feet
(Reclamation, 2002).

3.3.2 Yakima River

Reaches along the Yakima River and its main tributaries that are affected by the operation of
the Yakima Project and which may be affected by the alternatives are listed in Table 3-2.
Figures 2-1, 2-2, and 2-3 show the location of the tributaries. Those Yakima River reaches
were discussed in detail in the January 2008 Draft Planning Report/EIS (Section 4.2) and will
not be further described in this chapter.

The reaches not described in the January 2008 Draft Planning Report/EIS are those located
above the Yakima Project reservoirs, including Cle Elum River above Cle Elum Lake,
Kachess River above Kachess Lake, and Gold Creek above Keechelus Lake. These
waterways are described below. Additional information on the condition of the tributaries is
provided in Section 3.9.

Table 3-2 Yakima River Reaches
Reach Name Vile Location | (miles)
Upper Yakima River 214.5t0 127.9 86.6
Yakima River from Keechelus Dam to Easton 214.5t0 202.5 12.0
Kachess River from Kachess Dam to Yakima River 203.5 0.9
Yakima River from Easton to Cle Elum River 202.5t0 185.6 16.9
Cle Elum River from Cle Elum Dam to Yakima River 185.6 8.2
Yakima River from Cle Elum River to Roza Dam 185.6 to 127.9 57.7
Middle Yakima River 127.9to0 47.1 80.8
Yakima River from Roza Dam to Naches River 127.9t0116.3 11.6
Naches River (details in Table 3-3) 116.3 44.6
Yakima River from Naches River to Roza Power Plant Return 116.3t0 113.3 3.0
g%lgg%?éeagrom Roza Power Plant Return to Wapato 113.3 t0 106.7 6.6
B?\\/Ig?;ijsiézrr:om Wapato Diversion Dam to Sunnyside 106.7 to 103.8 29
Yakima River from Sunnyside Diversion Dam to Marion Drain 103.8 t0 82.8 21.0
Yakima River from Marion Drain to Prosser Dam 82.8t047.1 35.7
Lower Yakima River 47.1t0 0.0 47.1
Yakima River from Prosser Dam to Chandler Canal Return 47.1to 35.8 11.3
Yakima River from Chandler Canal Return to Columbia River 35.8t00.0 35.8
* |talicized entries are tributaries of the Yakima River
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3.3.2.1 Cle Elum River above Cle Elum Lake

The Cle Elum River watershed has over 500 miles of streams and drains 231 square miles,
with a vast majority occurring above Cle Elum Lake. Stream flow in the Cle Elum River
above Cle Elum Lake is unregulated (Haring, 2001). Cle Elum Dam is a current barrier to
fish passage; however, if structures were installed at Cle Elum Dam to allow for fish passage
above Cle Elum Lake, up to 29.4 miles of suitable habitat for anadromous salmonids of the
Cle Elum River and its tributaries above Cle Elum Lake would become available (see Section
2.3.2) (Reclamation, 2005a).

3.3.2.2 Kachess River above Kachess Lake

The Kachess River has a drainage area of 81 square miles of forested land. Stream flow
above Kachess Lake is unregulated. Box Canyon Creek is one of the tributaries to the
Kachess River. High stream flows occur through the winter, spring, and early summer, and
low stream flows occur through late summer and fall (Haring, 2001). Kachess Dam is a
current barrier to fish passage; however, if structures were installed at Kachess Dam to allow
for fish passage above Kachess Lake, approximately 2.4 miles of suitable habitat for
anadromous salmonids of the Kachess River and its tributaries above Kachess Lake would
become available (see Section 2.3.2) (Reclamation, 2005a).

3.3.2.3 Gold Creek above Keechelus Reservoir

Gold Creek flows into Keechelus Lake at the head of the Yakima River. Flows in Gold
Creek have been affected by low rainfall, Gold Creek Pond, timber harvest, and road and
residential developments (Haring, 2001). Keechelus Dam is a current barrier to fish passage;
however, if structures were installed in Keechelus Dam to allow for fish passage,
approximately 13 miles of suitable habitat for anadromous salmonids, including 7 miles of
Gold Creek, would become available (see Section 2.3.2) (Reclamation, 2005a).

3.3.3 Naches River Basin

Major reaches within the Naches River basin that are affected by the Integrated Water
Resource Management Alternative are listed in Table 3-3. These reaches are shown in
Figure 2-3. Streamflow data for these reaches are available from Reclamation’s Hydromet
system at http://www.usbr.gov/pn/hydromet/ and will not be summarized in this document.

Table 3-3 Naches River Reaches

Naches River Length
Reach Name . . :
Mile Location (miles)
Bumping River from Bumping Dam to Little Naches River 44.6 16.6
Upper Naches River from Bumping River to Tieton River 44.6t0 17.5 27.1
Tieton River from Tieton Dam to Naches River 175 21.3
Lower Naches River from Tieton River to Yakima River 17.5t0 0.0 17.5
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The other river reaches and tributaries that may be affected by the Water Resource
Management Alternative are Cowiche Creek, the Bumping River above Bumping Lake, and
the Tieton River above Rimrock Lake. A description of the river reaches and tributaries
affected is provided in the following sections.

3.3.3.1 Bumping River Reach

The Bumping River reach is located on the Bumping River beginning downstream of
Bumping Dam and ending at the Little Naches River. Its stream flow is controlled by the
operations of Bumping Lake, one of the five major storage facilities within the Yakima
Project. The operations of the Yakima Project are described in Section 2.3.2 of the January
2008 Draft Planning Report/EIS. Bumping River contributes approximately 6 percent of the
total annual runoff of the Yakima River (Reclamation, 1979).

3.3.3.2 Bumping River above Bumping Lake

Bumping Dam is a current barrier to fish passage. If structures were installed in Bumping
Dam to allow for fish passage above Bumping Lake, one mile of Bumping River has suitable
habitat for anadromous fish. In addition, five miles of Deep Creek, a tributary to Bumping
River, has suitable habitat for anadromous fish that would become available (Reclamation,
2005a).

3.3.3.3 Upper Naches River Reach

The upper Naches River reach is located on the Naches River beginning downstream of the
confluence with the Bumping River and ending at the confluence with the Tieton River.
Stream flow within the upper Naches River reach is affected by Bumping Lake operations
because Bumping River flows into the upper Naches River reach (Reclamation, 2006).

3.3.3.4 Tieton River Reach

The Tieton River reach begins below Tieton Dam and ends at its confluence with the Naches
River. The Tieton River is a major tributary to the Naches River, entering the Naches River
at RM 17.5. The Tieton River is controlled by operations of Rimrock Lake, one of the five
major storage facilities within the Yakima Project. Tieton Canal is located 7 miles
downstream of Tieton Dam. The Yakima-Tieton Irrigation District operates this canal.
Annually, the Yakima-Tieton Irrigation District has water entitlements to 115,049 acre-feet,
two-thirds of which is non-proratable (Reclamation, 2006). The Tieton River is affected by
releases for irrigation in spring and summer and the “flip-flop” operation in September and
October (Section 2.3.4.1). This causes flow in the Tieton River reach to be much lower or
higher than unregulated flow, depending on the season (Reclamation, 2002).

3.3.3.5 Tieton River above Rimrock Lake

The North and South Forks of the Tieton River are located above Rimrock Lake and their
confluence is inundated by the reservoir. Clear Creek and Indian Creek are tributaries of the
North Fork. The South Fork provides 36 percent of the total flow to the Tieton River, and
the North Fork, Clear Creek, and Indian Creek provide 47 percent of the total flow to the
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Tieton River. Flow is largely unregulated for the Tieton River above Rimrock Lake. Clear
Lake Dam is located on Clear Creek, upstream of Rimrock Lake, and has a capacity of 5,300
acre-feet.

Tieton Dam is currently a barrier to fish passage. Clear Lake Dam is a partial barrier to fish
passage, impeding upstream passage of adults at the dam spillway at certain flows. If fish
passage structures were installed in Tieton Dam and improved at Clear Lake Dam,
approximately 36.8 miles of spawning and rearing habitat would become available (Section
2.3.2) (Reclamation, 2005a).

3.3.3.6 Lower Naches River Reach

The lower Naches River reach is located on the Naches River beginning downstream of the
confluence with the Tieton River and ending at the confluence with the Yakima River.
Stream flow within the lower Naches River reach is controlled by Bumping Lake and
Rimrock Lake operations. In September, during the “flip-flop” operation, flows from
Rimrock Lake are increased to supply September and October irrigation demand below the
confluence of the Naches and Yakima Rivers. This operation causes flow in the lower
Naches River reach to be much higher than it would be with unregulated flow (Reclamation,
2002). More operation details are provided in Section 2.3.2 of the January 2008 Draft
Planning Report/EIS.

3.3.3.7 Cowiche Creek

Cowiche Creek enters the lower Naches River at RM 2.7. The South Fork and the mainstem
portions of Cowiche Creek are suitable for salmonid rearing, even with irrigation
withdrawals that occur. The North Fork of Cowiche Creek is intermittent between the mouth
and the town of Cowiche except during spring runoff and French Canyon Dam operational
spills (Haring, 2001; Tayer, 2009).

3.3.4 Other Yakima River Tributaries

Additional tributaries of the Yakima River may be affected by the Water Resource
Management Alternative described in this Supplemental Draft EIS. These tributaries, listed
in Table 2-2, typically have low stream flow in the lower reaches caused by irrigation and
other water withdrawals. The tributaries are primarily fed by snow melt and peak flows
typically occur in the spring and early summer.

The Watershed Assessment for the Yakima River basin summarizes information collected on
surface water quantity in the basin (EES et al., 2001). The analysis reports that in the upper
portion of the Yakima basin, the largest tributaries are the Teanaway River, Swauk, Big,
Wilson, Naneum, Cherry, Taneum, Manastash and Umtanum Creeks. Most of these
tributaries have headwaters located in high elevation areas in the Wenatchee National Forest
and the majority of their runoff is derived from snowmelt. The streamflow in all of these
streams except Big and Umtanum Creeks are heavily influenced by diversions for irrigation.
The streamflow for the lower portion of Wilson Creek is influenced by return flows from
irrigated areas near Ellensburg. Other tributaries of interest that are located above Yakima
Project reservoirs include the Cle Elum River and Gold Creek.
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The largest tributaries in the mid-Yakima River basin are Wenas, Selah, Lmuma, Wide
Hollow, and Ahtanum Creeks. The Ahtanum Creek headwaters are located in high elevation
areas at the north end of the Yakama Nation Reservation. The headwaters of Wenas, Selah,
Lmuma, and Wide Hollow Creeks are located at lower elevations and therefore produce less
runoff. Streamflow in the lower reaches of Ahtanum Creek is heavily influenced by
irrigation withdrawals, with most of the water withdrawn by either the Ahtanum Irrigation
District or the Yakama Nation for the Wapato Irrigation Project. Wenas Creek contains a
small storage reservoir and is also heavily influenced by irrigation withdrawals. Selah,
Lmuma, and Wide Hollow Creeks have smaller amounts of surface water withdrawals (EES
etal., 2001).

In addition to the tributaries listed in Table 2-2, Big Creek and Little Creek may be affected
by this proposal. Four tributaries (Bumping River, Tieton River, Cowiche Creek, and Indian
Creek), are tributaries of the Naches River and are described in Section 3.3.3. The Cle Elum
River was described in Section 3.3.2.1 and is not described below. Big Creek, Little Creek,
and the other 15 tributaries listed in Table 2-2 are described below.

3.3.4.1 Teanaway River

The Teanaway River has a drainage area of 244 square miles and flows into the Yakima
River at RM 176.1. Although in the past there were problems with low flows during the
summer and fall in the lower mainstem and in the Middle and West forks, flows in the lower
mainstem have been addressed. Although Middle and West fork flows are low, they are do
not go dry and are passable (Johnston, personal communication, 2008b). High flow variation
also exists naturally; this factor has increased due to extensive logging in the upper
watershed. Water uses include diversions for seasonal irrigation, stockwater, and domestic
water supply. Low flows in the later summer and early fall do not allow access for salmon
spawning most years. Summer flows are adequate for 15 miles of the North Fork and 9 miles
of the Middle Fork of the Teanaway River (Haring, 2001).

Modifications to irrigation diversions have been implemented to reduce diversions and
increase stream flow in the Teanaway River. However, there has been an increase of
residential development and drilling of exempt wells. These wells may be in continuity with
the river, which may affect the instream flow improvement efforts associated with the
irrigation modifications (Haring, 2001).

The Teanaway River has two current gages that measure stream flow as part of
Reclamation’s Hydromet network described in Section 3.3.1. One gage is located at Forks
near Cle Elum; the other gage is located below Lambert Road.

Jack Creek is a tributary to the North Fork of the Teanaway River. Some sections of Jack
Creek are confined by U.S. Forest Service roads.

3.3.4.2 Swauk Creek

Swauk Creek has a drainage area of 100 square miles and flows into the Yakima River at RM
169.9. Precipitation in the basin is low and therefore unregulated summer flows are low.
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Lower Swauk Creek has low stream flow during the late summer and early fall that are
naturally occurring, but also partly caused by historic mining and channel alterations. There
are also a number of diversions on Swauk Creek and its tributaries that may cause the creek
to have very low or intermittent flow up to RM 6. Ten diversions on Swauk Creek have
water rights totaling 13.8 cfs and 32 diversions on tributaries of Swauk Creek have water
rights totaling 17.4 cfs. Some diversions are no longer in place and some may not be able to
divert the maximum amount due to insufficient water availability in the summer and early
fall (Haring, 2001; Tayer, 2009). Some diversions on Swauk and First Creeks have been
dedicated to instream flow purposes through acquisition from the MountainStar Resort.

Ecology has a stream gage on Swauk Creek located at RM 5. Flow data at the mouth of
Swauk Creek are available for July to October 2001. Flows at the mouth of Swauk Creek
ranged from being dry in August and September to 3 cfs in mid-October (Montgomery Water
Group, 2002).

3.3.4.3 Taneum Creek

Taneum Creek enters the Yakima River at RM 166.1. It is located northwest of the city of
Ellensburg. The surface water rights allotted to water users along Taneum Creek total 11,834
acre-feet (CH2M Hill, 2001).

Taneum Creek is listed on Ecology’s current 303(d) list (Listing #5786) for instream flow
under Category 4c, meaning that the water body is impaired by a non-pollutant. The U.S.
Fish and Wildlife Service recommended minimum instream flows of 15 cfs during July and
August and 10 cfs during September. These flows are met less than 5 percent of the time.
Of four main diversions, Taneum Ditch at RM 2.4 removes most of the water in Taneum
Creek (Ecology, 2005a). Ecology operates a stream gage on Taneum Creek that is located at
RM 4.

3.3.4.4 Manastash Creek

Manastash Creek enters the Yakima River at RM 154.5. It is located southwest of the city of
Ellensburg. Manastash Creek has water diverted for irrigation purposes during the irrigation
season. Peak allowable diversions occur during April, May, and June and total 88 cfs. From
July through October, the allowable diversions total 45 cfs. Approximately 26,000 acre-feet
in surface water rights are allotted to water users along Manastash Creek. These diversions
have created low flows or dewatered reaches of Manastash Creek. During average years,
flow in Manastash Creek exceeds allowable diversions during April through June; however,
an insufficient volume of water is available from Manastash Creek during July through
October to supply allowable diversions. In the irrigation season, approximately 20,000 acre-
feet is available for irrigators (Yakama Nation and BPA, 2002).

Manastash Creek is listed on Ecology’s current 303(d) list (Listing #5784) for instream flow
under Category 4c. The U.S. Fish and Wildlife Service recommended minimum instream
flows of 20 to 55 cfs from July through November. These flows were not met on any days
during 1981 and 1989. In August 1988, Manastash Creek was dry between RM 1.5 and 3.0
and between RM 3.3 and 4.9. Also, all reaches below Manastash Ditch (RM 5.7) had a flow
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rate that was lower than natural (Ecology, 2005a). Ecology operates a stream gage that is
located at RM 5.6.

3.3.4.5 Wilson and Naneum Creeks

Wilson Creek has a drainage area of 408 square miles. It flows into the Yakima River at RM
147. Naneum Creek is a major tributary of Wilson Creek, draining into Wilson Creek at RM
20. Cherry Creek is another major tributary of Wilson Creek, draining into Wilson Creek at
RM 0.5. Coleman Creek is a smaller tributary of Wilson Creek. The Wilson Creek drainage
area includes much of the Kittitas Valley agricultural area. The Kittitas Reclamation District
(KRD) system adds high amounts of flow (several hundred cfs) during the irrigation season
through delivery spills, return flows, and ground water augmentation from flood/rill
irrigation. Flows in Wilson and its tributaries are typically highest in April and May and
lowest in August and September (Haring, 2001).

3.3.4.6 Big Creek

Big Creek is located west of Cle Elum. The total surface water right for Big Creek water
users is 1,464 acre-feet (CH2M Hill, 2001).

Stream flow measurements are available for 2001 from May to October. During this year,
irrigation diversions and seepage loss to ground water were major factors in flow reductions
in Big Creek. Irrigation diversions ranged from 2 to 8 cfs during the measurement period.
Natural stream flow in Big Creek (collected from a location above the upstream diversion)
ranged from 160 cfs in May to 9 cfs in September. Seepage from the stream into ground
water was estimated to be 3 to 4 cfs in July and August. During August and September, the
flow in Big Creek below the downstream diversion (downstream of 1-90) was less than 1 cfs
(Montgomery Water Group, 2002).

Big Creek is listed on Ecology’s current 303(d) list (Listing #5783) for instream flow under
Category 4c. Big Creek was found to have sufficient summer flow (3 to 15 cfs in 1989)
above the upper diversion, but no more than 1 cfs directly downstream of the upper
diversion. Ground water returns to the creek until the lower diversion, which removes the
water, causing Big Creek to be essentially dry from the lower diversion to the mouth
(Ecology, 2005a). Ecology operates a stream gage that is located at RM 1.3.

3.3.4.7 Little Creek

Little Creek is located west of Cle Elum. The total surface water right for Little Creek water
users is 462 acre-feet (CH2M Hill, 2001). Little Creek was considered for Ecology’s 303(d)
list for insufficient instream flow based on input from the Yakama Nation, but insufficient
documentation was available (Haring, 2001).

3.3.4.8 Reecer Creek

Reecer Creek flows into the Yakima River at RM 153.7. Perennial stream flow exists in the
headwaters of Reecer Creek, but surface flow is intermittent during the late summer from the
canyon base to the Highline Canal. Dry reaches also occur downstream. Irrigation water is
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delivered to Reecer Creek through KRD canals, Cascade canals, Town Ditch, and Reed-Mill
Ditch (Haring, 2001).

Stream flow measurements are available for 2001 from July to October upstream of
Dolarway Road. During that year, flow in Reecer Creek at this location ranged from 6 cfs in
October to 32 cfs in August (Montgomery Water Group, 2002).

3.3.4.9 Ahtanum Creek

Ahtanum Creek flows into the Yakima River at RM 106.9. Stream flow is typically high
during late spring and early summer and lower during late summer and early fall.

The upper reach of Ahtanum Creek consists of the South and North Forks. The North Fork is
the larger of the two and provides surface water to the Johncox and Shaw Knox Ditches for
irrigation. Mean flow in the North Fork of Ahtanum Creek ranges from 20 cfs in September
and October to 190 cfs in May. South Fork mean flows range from 7 cfs in September and
October to 46 cfs in May (Ecology, 2005b).

The mainstem of Ahtanum Creek begins at the confluence of the South and North Forks and
ends at the confluence with the Yakima River. Stream flows are influenced by surface water
flows from the upper watershed, diversions for irrigation, runoff, and seepage losses and
gains. Flow records from a gage operated by USGS at Union Gap show mean monthly
stream flows range from 16 cfs in August to 169 cfs in May (Ecology, 2005b).

Irrigation diversions are operated by the Ahtanum Irrigation District (AID) and the Wapato
Irrigation Project (WIP). The AID diverts surface water for irrigation from March until July
10. In 2002, the average diversion ranged from 14 cfs in March to 30 cfs in May. The WIP
currently diverts water mostly during the late spring and early summer (Ecology, 2005b).

The WIP previously diverted all or most stream flow at RM 19.6 from July 10 to mid-
October. This caused Ahtanum Creek to be dry for 7 to 8 miles (Haring, 2001). However,
recent changes in the amount and schedule of surface water diversions have resulted in
maintaining a continuous flow in the creek. Flows have still dropped below 10 cfs in the late
summer below the AID and WIP diversion locations (Ecology, 2005b).

3.3.4.10Wide Hollow Creek

Wide Hollow Creek flows into the Yakima River at RM 107.4. The watershed is
approximately 22 miles in length. Instream flows were considered to be excellent during a
1988 habitat survey, ranging from 3 to 4 cfs near RM 14 to 20 to 30 cfs in the lower 4 miles
of Wide Hollow Creek. Median flow is estimated to be 25 cfs at the mouth. Wide Hollow
Creek flows are affected during the irrigation season by inflow from Yakima-Tieton
Irrigation District operations (Haring, 2001).

3.3.4.11Toppenish Creek

Toppenish Creek has a drainage area of 612 square miles and flows into the Yakima River at
RM 80.4 (Yakima Subbasin Fish and Wildlife Planning Board, 2005). Toppenish Creek has
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historically been dry from mid-June to mid-October due to irrigation diversions at the
Toppenish Lateral Canal diversion at RM 44.2. Recently, instream flows of 10 cfs have been
adhered to, but natural seepage into the Toppenish Creek/Mill Creek alluvial fan has been as
much as 18 cfs, resulting in a dry reach for several miles until WIP return flows enter
Toppenish Creek (YBFWRB, 2008).

3.3.4.12Satus Creek

Satus Creek has a drainage area of 625 square miles, approximately 10 percent of the Yakima
River basin area (Yakima Subbasin Fish and Wildlife Planning Board, 2005). It flows into
the Yakima River at RM 69.6. Stream flow in Satus Creek is essentially unregulated.
Previous irrigation diversions have been shut down since 1991 to protect instream flows.
However, Satus Creek can still dry up in dry summers within the alluvial reach upstream of
the confluence with Logy Creek at RM 23.6 (YBFWRB, 2008).

3.3.5 Yakima River Flow Issues

The management of water supply in the Yakima River basin has changed the flow regime
away from an unregulated state to a regulated state with effects on anadromous and resident
fish. Table 3-4 provides a comparison of the current flow regime to an unregulated flow
regime for upper Yakima River reaches, middle Yakima River reaches and lower Yakima
River reaches, respectively. In general, spring flows in the middle and lower Yakima River
reaches are not sufficient to optimize survival of out-migrating smolts, summer flows
downstream of Sunnyside Dam are less than ideal for salmonid habitat and proper riparian
function. High flows also persist during the summer in the upper Yakima River reaches that
affect juvenile salmonid rearing habitat (Reclamation, 2008c). The annual later summer
“flip-flop” operation disrupts salmonid habitat spatially and has impacts to aquatic insect
populations while winter flows in the upper Yakima and Cle Elum River are low potentially
impacting survival of over-wintering juvenile salmonids (Reclamation, 2008c).
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3.3.6 Columbia River

The Columbia River is the terminus of the Yakima River. Changes to the Yakima River will
affect the Columbia River downstream of the confluence of the Yakima and Columbia Rivers
(Columbia RM 335.2).

The Columbia River originates in two lakes that lie between the Continental Divide and
Selkirk Mountains in British Columbia. The river flows over 1,000 miles before reaching the
Pacific Ocean. It flows north for its first 200 or more miles, and then turns south toward the
Canada-U.S. border. Within the U.S., the river flows southwest, skirting one of the
Columbia Plateau’s massive basalt flows, before turning southeast and cutting through a
dramatic gorge in the volcanic shield near its junction with the Snake River. From its
confluence with the Snake River, the Columbia River runs nearly due west to the Pacific
Ocean (Ecology, 2007a).

The Columbia River’s annual discharge rate at The Dalles fluctuates with precipitation,
ranging from 120,000 cfs in a low water year to 260,000 cfs in a high water year. Average
annual discharge at The Dalles is 138 million acre-feet or about 190,000 cfs (Ecology,
2007a).

Tributaries to the Columbia River basin are primarily snow-fed (i.e., precipitation falls
mainly as snow). These tributaries typically have low winter flows and strong spring and
summer peaks with snowmelt, which concentrates about 60 percent of the natural runoff to
the Columbia River during May, June, and July. Tributaries that are fed by glacial melt in
addition to snow pack along the Cascade Range or in Canada exhibit a different flow pattern.
Glaciers contribute a considerable amount of flow to rivers during late summer and early fall
after the snow has melted and when precipitation is normally low (Ecology, 2007a).

3.3.7 Irrigation

Irrigation is discussed in detail in Sections 2.2.1, 2.3.2, and 4.2.1 of the January 2008 Draft
Planning Report/EIS and will not be discussed in this chapter.

3.4 Water Rights

Section 5.2.2 of the January 2008 Draft Planning Report/EIS described water rights in the
Yakima River basin, including federal tribal reserved water rights and the Yakima
Adjudication in Yakima County Superior Court. Special issues regarding irrigation districts
were also discussed. Three aspects of the alternative being considered in this Supplemental
Draft EIS require additional discussion of water rights—operational changes at existing
facilities, expansion of Bumping Lake, and construction of Pine Hollow reservoir.

3.4.1 Operational Changes at Existing Facilities

One component of the Integrated Water Resource Management Alternative includes
proposals to change operations at Roza Dam and the Chandler Power Plant. The court in the
Adjudication confirmed three power generation rights to Reclamation: one right at Roza Dam
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compliance with the Achepohl decree, but who was not properly included as a defendant in
Ahtanum Il. In the Supplemental Report the court withdrew its earlier confirmation of junior
rights and found that “north side users are estopped from claiming any right to ‘excess’
flows, except for use on specific lands included in or deriving from” a claim recognized in
Ahtanum 11 (Supplemental Report at 29-30). The Court affirmed this ruling in the
Memorandum Opinion 2009. Junior rights- rights to irrigate lands not included in the Pope
Decree—cannot be recognized by the Court in the Yakima adjudication.’

The court in the Supplemental Report had concluded that Ahtanum 11 limited the quantity of
water for lands on the north side to 0.01 cfs for each irrigated acre. The annual quantity to be
warded to lands on the north side is based on a continuous diversion of 0.01 cfs from April
15 until July 10 or 1.72 acre-feet per acre irrigated. A more complete discussion of the water
rights legal issues was included in Appendix B to the Ahtanum Creek Watershed Restoration
Program Final EIS (Ecology, 2005a).

In the Court’s Memorandum Opinion 2009, the Court affirmed that any excess water not
needed and beneficially used by the Yakama Nation is available for use by the north-side
water users, but not for junior water right lands. Additionally, excess water may be used by
the north-side water users up to a total of 0.02 cfs/acre. The Yakama Nation is entitled to take
all water in the creek over and above what the north-side water users are entitled to divert
plus what is necessary for the Yakama Nation’s instream flow right (Memorandum Opinion
2009).

The court had previously ruled that the Yakama Nation’s water right is for 3,306.5
historically irrigated acres plus 1,840.35 future acres for a Practically Irrigable Acreage (PIA)
total of 5,146.85. The court has established a water duty, the amount of water necessary to
irrigate an acre of land, of 4.4 acre-feet/acre. The total annual quantity of water to irrigate
the PIA is therefore 22,646.13 acre-feet. The PIA total is based on the capacity of the
Wapato Irrigation Project (WIP) as designed in 1915. In its Memorandum Opinion 2009 the
Court ruled that the maximum acreage to be confirmed on the Yakama Reservation/ south-
side is 5,100 acres. The Court subtracted from that lands belonging to individuals who have
separately confirmed water rights and concluded that 4,107.61 acres are confirmed to the
Yakama Nation. At a water duty of 4.4 acre-feet/acre the total quantity of water is 18.073.48
acre-feet per year. This total is for tribal trust and fee lands, including non-Indian fee holders
who are successors to Indian allottees. This includes everyone served by the Wapato
Irrigation Project.

The Yakama Nation sought a right to storage from October 2 to March 31. The Court denied
the request and found that the two federal court cases, Ahtanum | & 11, preclude it. Those
cases settled the season of use, annual quantity and acreage based on the system as built in
1915. A request for storage is premature and amounts to a request for a potential future
storage right.

* The Court declined to rule whether a water right can be transferred to junior water right lands stating that
decision is within Ecology’s authority. The Court found nothing in the Pope Decree that prohibits such
transfers as along as the transfer statute is followed (Memorandum Opinion, 2009)..
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The Yakama Nation’s water right for fish was previously confirmed by the Adjudication
Court. The right is unquantified but is described as the minimum instream flow necessary to
maintain fish life in Ahtanum Creek in light of prevailing conditions. This water right has a
priority date of time immemorial and must be met before any other water rights are satisfied.
If a storage reservoir is built, the prevailing conditions in Ahtanum Creek would change from
those that presently exist, thus creating different conditions for determining the Yakama
Nation’s instream flow right for fish and other aquatic life.

The Adjudication Court initially ruled that there is a non-diversionary stockwater right,
which requires 0.25 cfs to be retained in Bachelor and Hatton Creeks when naturally
available. In the Supplemental Report, the Court ruled that the headgates installed by the
Ahtanum Irrigation District to control flow of water into the creeks resulted in them being
used as irrigation channels. In its Memorandum Opinion 2009, the Court found that after the
gates diverting water to Bachelor and Hatton Creeks are closed on July 10, any water that
continues to flow into the creeks is available for livestock to drink under the non-
diversionary stock water right.

3.4.3 Ground Water Rights

Estimating ground water rights is more difficult than surface water rights. As with surface
water rights, anyone who acquired a ground water right prior to adoption of the Ground
Water Code (Chapter 90.44 RCW) in 1945 has been required to file a water right claim,
which is on record with Ecology. While helpful to a certain extent, these claims represent
only what a water right user asserts is their water right; the rights have not been adjudicated
and confirmed by a court. For ground water rights acquired after 1945, Ecology has a record
of certificates granted. For rights not yet perfected, Ecology has a record of permits issued.
The core problem in adequately quantifying and cataloging existing ground water rights is
the statutory exemption in RCW 90.44.050. Anyone who constructs a well must file a
construction notice with Ecology, but there is very little information regarding the use of the
exempt wells. Some exempt wells may no longer be used, and the amount of ground water
being withdrawn by those wells still in use is unknown.

The relationship between ground water and surface water is important to managing the water
resources and making decisions regarding potential impairment of existing rights by new
rights. In areas where there is hydraulic continuity (an exchange of water) between a ground
water system and a surface water body, pumping ground water may potentially reduce
ground water discharge into surface water, or in extreme cases, divert surface water into a
ground water system, thereby reducing flows in surface waters. This could affect established
water rights to the surface water source and instream flows for fish. If a well is in one of the
few areas where hydraulic continuity does not exist, ground water may be withdrawn with no
effect on surface waters. Management of surface waters can also affect the ground water
supply. In areas where irrigation occurs, part of the applied irrigation water percolates into
the ground and recharges the aquifers. If conservation measures are implemented, this may
reduce the amount and/or location of recharge to ground water. According to the Ahtanum
Creek Watershed Assessment (Golder, 2004), data from 2002 suggest stream/shallow aquifer
interaction throughout Ahtanum Creek, with variable exchange of ground water and surface
water between the shallow aquifer and streams.
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According to the Ecology Water Rights Application Tracking System (WRATS) database,
there are active ground water rights to 58,221 acre-feet/year in the Ahtanum basin, which
equates to 50 million gallons per day (mgd) or 80 cfs year-round (Golder, 2004). The
majority of the wells are located downstream of the AID and WIP diversions in the eastern
portion of the watershed. Within the AID service area, it is estimated there are ground water
rights totaling 23,280 acre-feet. It is thought that only a small fraction of the wells are likely
withdrawing directly from the alluvial aquifer; most use is from the deeper sedimentary and
basalt aquifer systems (Golder, 2004).

In 1999 Ecology, Reclamation, and the Yakama Nation agreed to study the ground water
resources in the Yakima River basin. The study is intended to better describe the ground
water-surface water link, help determine the potential impact on existing water rights when
making water right decisions, support efforts to improve instream flows, and estimate
when/where/how much ground water pumping affects stream flows. This study is being
undertaken by the USGS and preliminary results are available. Until the study is completed,
Ecology is withholding permits on ground water applications for new water rights. Ecology
may make exceptions for transfers and changes of ground water rights, public health and
safety emergencies, and domestic use from exempt wells (Ecology, 1999).

3.5 Ground Water

In cooperation with Reclamation, Ecology, and the Yakama Nation, the USGS is studying
the ground water system in the Yakima River basin and how it interacts with rivers and
streams in the basin (USGS, 2006). Results of the USGS study will be included in the Final
EIS, which will also provide updated information on the ground water storage alternative
described in the January 2008 Draft Planning Report/EIS. For this Draft Supplemental EIS,
the description of ground water resources focuses on the areas that would be affected by the
Integrated Water Resource Management Alternative. Those areas include the five storage
reservoirs and some of the Yakima River tributaries.

3.5.1 Cle Elum Dam

Ground water near Cle Elum Dam is contained within the Cle Elum basin of the Roslyn basin
(Kinnison and Sceva, 1963). Ground water upstream of the lake discharges into the lake or
its tributaries. Downstream, the ground water in unconsolidated materials is recharged by
precipitation and discharge from the reservoir. The aquifer drains to the Yakima River
downstream from Swauk Creek (Kinnison and Sceva, 1963).

3.5.2 Keechelus Dam

Ground water near Keechelus Dam is contained within the Keechelus basin. Ground water
upstream of Keechelus Lake discharges into the lake or its tributaries. Downstream, the
ground water in the valley deposits is recharged by local precipitation and by subsurface
discharge from the lake. The basin discharges into the Yakima River above the southeastern
end of the basin (Kinnison and Sceva, 1963). The porosity and hydraulic conductivity of the
pre-Miocene rock units may limit ground water storage and well yield (WSDOT and FHA,
2005).
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3.5.3 Kachess Dam

Ground water near Kachess Dam is contained within the Kachess basin of the Roslyn basin.
Ground water upstream of Lake Kachess discharges into the lake or its tributaries.
Downstream, the ground water in the valley deposits is recharged by local precipitation and
by subsurface discharge from the lake. The basin primarily discharges into the Yakima River
above the downstream boundary of the basin, but a small quantity discharges as underflow
(Kinnison and Sceva, 1963).

3.5.4 Bumping Lake Dam

Ground water near Bumping Lake Dam is contained within the Bumping Lake basin of the
upper Yakima River basin. Bedrock within the basin has low permeabilities. The water-
bearing units in the valleys typically consist of Quaternary-age permeable sands and gravels.
Subsurface leakage from the lake recharges sediments underlying the valley downstream of
the dam (Kinnison and Sceva, 1963).

In 1952, holes drilled near the right abutment of the dam indicated that the ground water
table is at a depth of approximately 53 feet. The water table adjacent to the dam was
determined to be at an approximate depth of 22 feet. According to Reclamation (2006) no
drill has been conducted at the reservoir.

3.5.5 Tieton Dam

Tieton Dam and Rimrock Lake are contained in the upper Tieton River watershed (USFS,
2007). According to well logs obtained from Ecology’s well log database, ground water near
Tieton Dam and Rimrock Lake is contained within a fractured basalt aquifer. Ground water
is suspected to discharge through the Tieton River to the Naches River valley.

3.5.6 Manastash Creek

Ground water in the Manastash Creek area is found in alluvial sediments, the Ellensburg
Formation, and the deeper basalts (Golder, 2004). Ground water in the alluvial sediments is
in direct hydraulic continuity with Manastash Creek. Seepage losses to ground water from
the Kittitas Reclamation District (KRD) canal system have been documented, but there is
uncertainty regarding the magnitude and net water balance from these seepages. Significant
ground water flow and storage also occurs in the underlying Ellensburg and Columbia River
Basalt Group formations.

3.5.7 Bumping River

The Bumping River is part of the upper Naches basin. The Bumping River gage is bypassed
by ground water moving through the alluvium. That is, because a stream gage is only able to
measure water moving above ground surface, water moving through the alluvium aquifer
unit (underground) is not measured. The majority of the bypass flows originated from
Bumping Lake. No known subsurface return flows or ground water withdrawals were
identified (Kinnison and Sceva, 1963).
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3.5.8 Tieton River

The Tieton River is part of the Upper Naches Basin. All three Tieton River gages are also
bypassed by ground water moving through the alluvium. According to Kinnison and Sceva
(1963), a “very small” amount of ground water withdrawal for domestic use was reported in
the vicinity of the dam. Although the authors do not provide quantities, small domestic
ground water withdrawals typically occur through exempt wells which limit users to a
maximum of 5,000 gallons per day. In addition to domestic ground water withdrawals, a
small amount of return flow by ground water discharge (from upstream irrigation) occurs
approximately two miles upstream from the river’s mouth. Ground water in this area is
withdrawn for domestic use (Kinnison and Sceva, 1963).

Basalt underlies most of the Tieton River with little underlying alluvial material. Ecology
(2006) reported no measurable ground water discharge to the upper 8 miles of the Tieton
River, and no loss from the river to the ground water. The lower 6 miles of the Tieton River
showed both flow losses and gains to the ground water system on the order of 5 to 10 percent
of the measured stream flow. The highest flow losses (recharge to the ground water) occur
on the lower three miles of the river.

3.5.9 Ahtanum Creek

Detailed analysis of ground water conditions in the Ahtanum Creek area is described in
Golder (2004). The stratigraphy of the Ahtanum Valley consists of recent alluvium and
fluvial sand and gravels deposited over late-Tertiary volcanic and fluvial sediments (Upper
Ellensburg Formation). These sediments are underlain by rocks of the Columbia River
Basalt Group, a sequence of Miocene-age flood basalts. The floor of the Ahtanum Valley is
mantled by Quaternary alluvial sediments which consist mostly of unconsolidated deposits of
well-rounded cobbles, gravel, and sand with discontinuous bodies of silt and clay. The
thickness of the alluvial sediments, as determined from well logs, generally ranges from 2 to
40 feet, with the thickness of the deposits increasing eastward toward the Yakima River.

The Ellensburg aquifer is recharged directly from precipitation where it is exposed at the
surface, indirectly by downward infiltration from the overlying alluvial sediments, and
indirectly from upward discharge from the Columbia River Basalt Group. Hydraulic
gradients in the Ellensburg Formation appear to transition from downward to upward
gradients somewhere in the vicinity of South Wiley Road.

3.5.10 Toppenish Creek

The Yakama Nation Water Resources Program has conducted an evaluation of over 500 well
logs in the White Swan region, which includes the middle reach of Toppenish Creek. They
estimated that approximately 80 percent of the existing wells may have been installed in a
substandard manner with inadequate seals. They concluded that inadequately sealed wells
may be allowing the shallow and deep aquifers to mix and thereby contributed to the
disappearance of springs, small streams, and riparian areas through the draining of the
shallow aquifers into the deeper wells.
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3.6  Water Quality
3.6.1 Reservoir Water Quality

As shown in Table 3-1, the physical characteristics of the five major Yakima River basin
reservoirs vary. These physical characteristics can influence water quality. Bumping Lake is
much shallower and has a higher ratio of average annual runoff to active storage capacity
than the other four impoundments (6.2:1 compared to 0.9:1 to 1.8:1 for the other four
impoundments). This indicates faster routing of water through the lake. During a wet water
year, Bumping Lake may have a residence time of less than 20 days (Lieberman and
Grabowski, 2007).

Limnological studies (a study of the biological, chemical, meteorological, and physical
aspects of lakes) conducted by Reclamation have shown temperature stratification in all of
the storage reservoirs in the basin (USFWS, no date). All of the outlet works for these dams
draft water from well below the full pool elevation, although the Tieton Dam outlet is the
only one that has an outlet located in the coldest waters available in the reservoir pool
(USFWS, no date). All of these impoundments have low productivity and are therefore
considered oligotrophic (i.e., having low nutrient and high dissolved oxygen contents)
(Lieberman and Grabowski, 2007; Rector, 1996; FERC, 1990).

A limnological study of Cle Elum and Bumping Lakes was conducted between September
2003 and October 2005 to improve the understanding of the physical, chemical, and
biological conditions in these two lakes, to assess primary and secondary production, to
determine if the present conditions would support introduced anadromous salmonids, and
ultimately to determine to what extent anadromous salmonid fish can be restored to the basin
(Lieberman and Grabowski, 2007). This study showed that both lakes have water columns
that mix twice each year (dimictic) with turnover occurring in or around April and October,
and strong stratification occurring from July through September. The maximum
temperatures occurred in July, and exceeded 16° C down to a depth of about 50 feet in Cle
Elum Lake and about 20 feet in Bumping Lake (Lieberman and Grabowski, 2007).

Both Cle Elum and Bumping Lakes are oligotrophic. As warmer temperatures occur, the
water is able to hold less dissolved oxygen (DO). This results in the warm surface layer
(epilimnion) having lower DO concentrations than cooler deeper layers. At the deepest
stations monitored during this study, both lakes had middle thermal layer (metalimnion) with
a maximum DO concentration. This phenomenon is referred to as metalimnetic maximua
DO and is typically caused by oxygen produced by algal populations that can develop more
rapidly when they sink (Wetzel, 1983). The minimum DO measured in Bumping Lake was
approximately 2 milligrams per liter (mg/L) near the bottom compared to a minimum of
approximately 6.5 mg/L in Cle Elum Lake (Lieberman and Grabowski, 2007).

The Federal Energy Regulatory Commission (FERC) (1990) reported that Rimrock Lake
thermally stratifies in the summer. The upper layer (epilimnion) exceeds the temperature
standard in the summer, and then the lake undergoes turnover in mid-September. Dissolved
oxygen is generally at or above saturation in the reservoir, although DO has not always met
the state standards near the bottom, which is the location of the intake (FERC, 1990).
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Adding hydroelectric facilities to the reservoir’s discharge has eliminated the use of jet flow
gates, which used to aerate the outflows from the dam. Consequently, Ecology required the
licensee of the hydroelectric project to include aeration rings upstream of one of the two
Francis turbines, monitor DO in outflows from the dam, and ensure that the river satisfies the
DO standard (Ecology, 2003b).

Monitoring conducted in 1993 indicated that the upper 30 feet of Keechelus Lake had a
temperature of about 16° C and DO of about 10 mg/L (Rector 1996). Keechelus Lake was
the only one of the five impoundments that has been included on Washington’s 303(d) list of
water-quality limited waterbodies since 1996 (Table 3-5). It had 303(d) listings for dioxin
and PCBs in 2004 and is currently proposed for listing of those parameters on the 2008
303(d) list.

Table 3-5 Impoundment 303(d) Listings
Water Body 1996 1998 2004 2008 (Draft)
Cle Elum Lake None None None None
Bumping Lake None None None Not Listed
Rimrock Lake None None None None
Keechelus Lake None None Dioxin Dioxin
PCB PCB
Kachess Lake None None None None

Source: Ecology, 2008
3.6.2 Tributary Water Quality
3.6.2.1 Upper Yakima Tributaries

Although water quality in the upper Yakima River basin is generally much better than in the
lower basin, irrigation effluents and flow regulation have adversely affected some areas (Joy,
2002; Joy and Patterson, 1997 as cited in YBFWRB, 2008). The upper Yakima and Cle
Elum Rivers, as well as tributaries to the Yakima River in the Kittitas Valley (Cherry, Cooke,
Wilson, Taneum, and Manastash Creeks), are 303(d)-listed for numerous water quality
problems (Table 3-6) (Ecology, 2008). High stream temperatures have resulted in inclusion
on the 303(d) lists, although Ecology has not listed Manastash Creek for temperature (Table
3-6). Ecology (2005c) identified forest practices as nonpoint sources for most of the upper
Yakima River basin temperature 303(d) listings, and identified agriculture as a nonpoint
source for temperature listings in Wilson, Taneum, and Cooke Creeks. Dams and industrial
sources were identified for 303(d) temperature listings in the Yakima River in the vicinity of
Cle Elum (Ecology, 2005b).
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Table 3-6 Tributary 303(d) Listings
Water Quality Parameters
Water Body
1996 1998 2004 2008 (Draft)
Cle Elum River Temperature Temperature Temperature Temperature
. Temperature Temperature
Teanaway River Instream Flow Instream flow None None
Swauk Creek Temperature Temperature Temperature Temperature
Temperature Temperature Temperature
Taneum Creek b P Temperature Fecal Coliform
Instream Flow Instream Flow ;
Dissolved Oxygen
Taneum Creek (S.F.) Temperature Temperature Temperature Temperature
pH
Manastash Creek Instream Flow Instream Flow None Fecal Coliform
Dissolved Oxygen
Manastash Creek (S.F.) | Temperature Temperature Temperature Temperature
: Temperature Temperature Temperature Temperature
Wilson Creek Fecal Coliform | Fecal Coliform | Fecal Coliform pH
Naneum Creek Temperature Temperature Temperature 'Fl)'limperature
Bumping River Temperature Temperature Temperature Temperature
Tieton River None None None Temperature
Temperature
Temperature Temperature Temperature EH | Colif
Cowiche Creek Fecal Coliform Fecal Coliform Fecal Coliform Diescsilveodl grxm en
Instream Flow Instream Flow | 4,4-DDE ¥g

PCB

4,4'-DDE
Ahtanum Creek None None Fecal Coliform Temperat_ure
Fecal Coliform
Ahtanum Creek (N.F.) None None None Temperature
Ahtanum Creek (S.F.) None None None Temperature
Toppenish Creek None None None None
Satus Creek Not in Not in Not in Database | Not in Database
Database Database

Source: Ecology, 2008

Several streams within the Wenatchee National Forest were included on Washington’s
303(d) list for temperature (Table 3-6). In 2001, the U.S. Forest Service (USFS) conducted
an expanded monitoring effort to evaluate stream temperatures throughout the Wenatchee
National Forest including the upper Yakima and Naches River basins. During the 2001
study, temperatures of greater than 16° C, the applicable temperature criterion at the time,
were measured in several streams including Taneum Creek, North Fork Taneum Creek,
Bumping River, and South Fork Tieton River (Whiley and Cleland, 2003).
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Evaluation of the relationship between the diurnal range and the maximum water temperature
on August 12, 2001, the day when most sites had their maximum temperature in that year,
indicated that there were data outliers (i.e., warm-water and cold-water stations). Many of
the warm-water stations, including stations on the Cle Elum River and lower Bumping River,
have a significant amount of water storage in the form of natural lakes or impoundments that
contribute to flow passing the monitoring locations (Whiley and Cleland, 2003).

Stream temperature data collected in the Teanaway River basin during the early 1990s
showed numerous excursions above the state numeric temperature criteria, resulting in eight
stream segments in the Teanaway basin being included on Washington State’s 1996 and
1998 303(d) lists of impaired waterbodies (Irle, 2001). In the summer of 1998, Ecology and
the USFS collected hourly stream temperatures throughout the Teanaway basin at 10
locations. Monitoring results show that except for the highest altitude site, all measured sites
exceeded the state numeric temperature criteria applicable at that time. Maximum
temperatures of greater than 20° C were reported for the lower North Fork, upper and lower
Middle Fork, and the mainstem where the maximum reached 28.5° C (Irle, 2001).

Development of a temperature Total Maximum Daily Load (TMDL) in 2003 resulted in
removal of the basin’s streams from the 303(d) list (Table 3-6). A TMDL is a calculation of
the maximum amount of a pollutant that a waterbody can receive and still safely meet water
quality standards. The TMDL includes goals to reduce the pollutant levels.

3.6.2.2 Naches River Basin Tributaries

Several streams in the Naches River basin are included on the 303(d) list for high
temperatures (Table 3-6) (Ecology, 2008). For most of these sites, Ecology (2005c)
identified forest practices, agriculture, riparian modification, and grazing as contributing
nonpoint sources. In addition, industrial point sources were identified as contributors for
four Cowiche Creek basin 303(d) temperature listings. Cowiche Creek also has been
included on the 303(d) list for six other parameters, although the 303(d) listing for instream
flow was not included on the 2004 list and is not proposed for the 2008 list. Generally, the
water quality of the Bumping River is very good (WSDOT and FHA, 2005).

3.6.2.3 Middle and Lower Yakima River Tributaries

Ahtanum Creek and its North and South Forks are all proposed to be included on the 303(d)
list due to high temperature. Although neither Toppenish nor Satus Creeks are included on
the 303(d) lists, temperatures have exceeded 20° C in both of these creeks. In lower
Toppenish, Simcoe, and Agency Creeks, high water temperatures have resulted from
diversion of annual spring flooding, draining of wetlands, riparian degradation, and the large
volume of warm irrigation returns routed from the Wapato Irrigation Project (WIP) down
Simcoe and Toppenish Creeks (YBFWRB, 2008). Stream temperatures increase with
proximity to the mouth of Toppenish Creek, with the highest weekly average temperature
among four stations in 2004 approaching 24° C at a point 10 miles upstream from the mouth.
Data from the summer of 2007 indicate some cooling below RM 10 may be related to ground
water upwelling. Temperatures in Marion Drain are moderated (about 6° C cooler in the
summer and 5° C warmer in the winter than the mainstem) because of the drain intercepting
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ground water. The ground water is presumed to have flowed into nearby Toppenish Creek
before the drain was constructed (YBFWRB, 2008).

Most of the Satus Creek watershed is undeveloped and is not exposed to agricultural,
industrial, or domestic effluents. However, maximum weekly average temperatures can
exceed 26° C in the reach of Satus Creek between Logy Creek and Wilson Charley Creek
(RM 39.3) because of riparian impacts and low flow. Logy Creek may cool Satus Creek for
a few miles downstream from their confluence (YBFWRB, 2008). Although water quantity
increases as Satus Creek flows through the WIP in its lowermost 8 miles, water quality
suffers in this reach (YBFWRB, 2008).

3.7 Hydropower

Hydropower is generated within the Yakima Project at Roza Power Plant and Chandler
Power Plant. All hydropower generation at Chandler Power Plant is marketed by the
Bonneville Power Administration (BPA). The hydropower generation at Roza Power Plant
is primarily used to supply power to pumps for irrigation water delivery to Roza Irrigation
District (Roza) water users. When the power generated by Roza Power Plant is in excess to
the Roza power demand, the excess power is marketed through BPA under the Federal
Columbia River Power System (FCRPS). During the irrigation season, when Roza’s demand
for power exceeds the power supply available from Roza Power Plant, the district receives
additional power from BPA. This annual exchange of power is accomplished through an
agreement between Reclamation and BPA (Reclamation, 2002).

Hydropower is further discussed in Sections 4.4.1 and 5.4.1 of the January 2008 Draft
Planning Report/EIS.

3.8 Vegetation and Wildlife

The following discussion focuses on the areas where vegetation and wildlife would be
directly impacted or where changes to vegetation communities and wildlife species over time
are anticipated. The affected area includes the five existing reservoirs where fish passage
facilities would be constructed and the area of the Bumping Lake expansion. Proposed flow
increases in the mainstem and tributary streams may also result in alteration or creation of
riparian plant communities over time, so these areas are described below. However, the
modification of existing structures and operations to increase instream flows is not
anticipated to affect vegetation or wildlife species as the areas of construction are already
disturbed.

The January 2008 Draft Planning Report/EIS Sections 4.7 and 5.7 (Reclamation and
Ecology, 2008) addressed much of the Yakima River basin. However, some vegetation
communities, wildlife, and listed species present at each reservoir and along the tributaries
proposed for enhancement projects were not addressed and will be discussed in the following
sections. The 2004 Yakima Subbasin Plan (YSPB, 2004) contains comprehensive
descriptions of plants and wildlife in the basin as well as federal and state listed species.

Lists of priority habitats and species records in the vicinity of the proposed action areas are
presented in Appendix B of this document.
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3.8.1.1 Upper Yakima River Basin

The Yakima River originates at the Keechelus Dam at 2,450 feet, which is within the
Ponderosa pine (Pinus ponderosa) community zone (Franklin and Dyrness, 1988). This zone
currently extends from the headwaters to the confluence with the Teanaway River. Mixed
conifer stands occur in the vicinity of Cle Elum, Keechelus, and Kachess Lakes. Habitat is
characterized by Douglas fir (Pseudotsuga menziesii), grand fir (Abies grandis), and young
Ponderosa pine with an understory of bitterbrush (Purshia tridentata) and kinnikinnick
(Arctostaphylos uva-ursi). Lodgepole pine (Pinus contorta) is also present as well as black
cottonwood (Populus balsamifera) along downstream rivers. Conifer forests are used by elk
and deer, small mammals, raptors, owls, grouse and a wide range of songbird species.
Washington Department of Fish and Wildlife (WDFW) priority species in the upper basin
include fisher, northern goshawk, and pileated woodpecker (WDFW, 2008) (see Appendix
B).

Near the confluence of the Teanaway River, vegetation communities transition toward
agricultural areas and grasslands. Riparian areas are associated with backwaters, sloughs,
and oxbows as well as the main river channel. Vegetation is dominated by black
cottonwood, red alder (Alnus rubra), Pacific willow (Salix lucida spp. lasiandra) and red-
osier dogwood (Cornus stolonifera). Riparian habitats along the mainstem of the Yakima
River are highly productive and used by a diverse number of wildlife species.

Approximately 85 percent of Washington's terrestrial vertebrate species use riparian habitat
for essential life activities and the density of wildlife in riparian areas is comparatively high
(Knutson and Naef, 1997). Riparian areas are used by deer, elk, heron, waterfowl, and many
amphibian species and cavity-nesting birds. Good riparian habitat is generally found along
some forested headwater reaches, whereas degraded riparian habitat is concentrated in the
valleys and frequently associated with agriculture, grazing, and fluctuating, regulated stream
flow.

Wetlands in the basin are located along the mainstem of the Yakima River and especially in
the Kittitas Valley. In the upper basin, wetlands are found along smaller tributaries, at seeps
and springs, at high-elevation wet meadows, and along the shorelines of natural lakes. Many
wetlands are designated as WDFW priority habitats, as well as open water areas that support
high concentrations of waterfowl (WDFW, 2008) (see Appendix B).

3.8.1.2 Lower Yakima River Basin

Shrub-steppe habitat historically dominated the Yakima River basin from approximately
Ellensburg to Pasco. However, large-scale conversion to cropland and rangeland has altered
native habitats. Wetlands and the sagebrush-steppe (Artemsia spp.) community zone and
associated wildlife are covered in detail in the January 2008 Draft Planning Report/EIS and
will not be further addressed here.

Riparian areas in the lower basin are dominated by black cottonwood, willow, silver maple
(Acer saccharium), mulberry (Morus alba), and hackberry (Celtis laevigata). Wildlife in
these habitats includes deer, bats, raptors, owls, herons, waterfowl, pheasant, quail, and many
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songbird species. Unlined canals and drains provide habitat (nesting, brood rearing, feeding
and thermal escape and cover) for upland game, waterfowl, furbearers, and many songbird
species (Yakama Nation, 1992). Priority species in the lower basin include bald eagle,
western grebe, and sage grouse (WDFW, 2008) (see Appendix B).

3.8.1.3 Naches River Basin

The Naches River begins near Naches Pass at 5,860 feet elevation. The mainstem of the
Naches River upstream of the Bumping River confluence is known as the Little Naches
River. The river flows 75 miles through mixed conifer forest and irrigated agricultural land
until its confluence with the Yakima River northwest of Yakima. The large drop in elevation
between the headwaters and the confluence (approximately 4,700 feet) results in a significant
change of vegetation communities, from alpine habitats to arid lower valleys. Conifer forests
are dominated by Douglas-fir, western red cedar (Thuja plicata), western white pine (Pinus
monticola), Ponderosa pine, and western hemlock (Tsuga heterophylla). Wildlife species
that occur in the basin include those found in the adjacent Yakima River basin, but also
include black bear, mountain goat, cougar, and bobcat. Small mammals include several
squirrel and chipmunk species. Riparian areas in the lower basin are dominated by scrub-
shrub vegetation such as sugar maple, young black cottonwood, wild rose (Rosa spp),
willow, and alder. Wildlife species that use this habitat are deer, coyote, rabbit, small
rodents, raptor, owls, waterfowl, and a variety of small reptiles and songbirds. WDFW
priority species include fisher, northern goshawk, and pileated woodpecker (WDFW, 2008)
(see Appendix B).

According to the Limiting Factors Inventory, riparian forests along the Naches River have
undergone a significant decline as a result of direct removal for construction of dikes and
roads from the mouth to the confluence of the Tieton River (WSCC, 2001). Direct removal
of forest along the Naches River has been a significant mechanism of loss of floodplain. The
loss is estimated at over 57 percent. Additionally, changes in flow regime coupled with
floodplain constriction appear to have decreased recruitment of cottonwood trees (the
keystone riparian tree in the lower Naches River basin) and may be impacting the health of
existing trees. With existing mature forest size reduced and recruitment of younger trees
declining, forest size and health along the lower Naches River are continuing to decline
(GeoEngineers, 2003).

Bumping Lake

Bumping Lake lies at 3,400 feet elevation and is surrounded by mixed conifer forest
characterized by Douglas-fir, western larch (Larix occidentalis), lodgepole pine, western
white pine, black cottonwood, grand fir, western red cedar, and Engelmann spruce (Picea
engelmannii) (Reclamation, 2008a). The shrub layer includes red-osier dogwood, red alpine
blueberry (Vaccinium scoparium), wild rose, Oregon grape (Mahonia nervosa), mountain
alder (Alnus viridis), Douglas maple (Acer glabrum var douglasii), kinnikinnick, and
snowberry (Symphoricarpos albus). Herb species include bunchberry (Cornus canadensis),
twinflower (Linnaea borealis), pipsissewa (Chimaphila maculata), vanilla leaf (Achlys
triphyilla), and strawberry (Fragaria spp.). In forest openings and meadows, sedges (Carex
spp.) and rushes (Juncus spp.) are present.
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The area supports a variety of terrestrial mammals including elk and deer, though winter use
is marginal due to snow depths (Reclamation, 2008a). Mountain goats occur on American
Ridge, adjacent to Bumping Lake, and on Nelson Ridge to the south. Aquatic mammals
include beaver, river otter, muskrat, and mink. Small mammals likely include snowshoe
hare, northern flying squirrel, golden-mantled ground squirrel, Douglas squirrel, yellow-
bellied marmot, and yellow pine chipmunk.

A variety of reptiles and amphibians are present as well as raptors, owls, waterfowl, and
many songbird species. Osprey tend to nest along the lakeshore. Principal waterfowl species
nesting in lake-fringe habitats include mallard and green-wing teal, and cavity-nesting ducks
that may occur in the area include wood duck and Barrow’s goldeneye. Amphibian species
include Cascades frog, Pacific tree frog, western toad, northern long-toed salamander, and
western skink. Reptile species include northern alligator lizard, rubber boa, and garter snake.

Priority species in the vicinity of Bumping Lake include lynx, wolverine (Gulo gulo),
western toad (Bufo boreas), northern goshawk, common loon (Gavia immer) (WDFW, 2008)
(see Appendix B). Bumping Lake and the surrounding forests to the south and northeast are
within spotted owl Critical Habitat Unit (CHU) Number 6: Southeast Washington Cascades
(USFWS, 2008).

Rimrock Lake

Rimrock Lake is surrounded by conifer forest similar in character to those adjacent to
Bumping Lake. Dominant trees include Ponderosa and lodgepole pine, western white pine,
and Douglas-fir. Understory vegetation consists of small shrubs, such as snowberry and vine
maple, and perennial grasses. Narrow riparian areas are present along the Tieton River that
are dominated by black cottonwood, quaking aspen (Populus tremuloides), water birch
(Betula occidentalis), mountain alder, and red-osier dogwood. Wildlife species in the area
are the same as those described previously for Bumping Lake. Priority species in the vicinity
of Rimrock Lake include gray wolf, marten and pileated woodpecker (WDFW, 2008) (see
Appendix B).

3.8.1.4 Yakima River Tributaries

Riparian habitat along many tributaries in the Yakima River basin is currently degraded due
to flow diversions and excessive livestock grazing. Overhanging vegetation and large woody
debris have also been removed to improve flows, eliminating many miles of channels and
creeks for use by nesting waterfowl. Although current land use practices limit riparian
habitat development, the remaining vegetation provides nesting cover for many species of
waterfowl and songbirds. Waterfow!l use the canals and drains of irrigation facilities and
areas of undisturbed wetland habitat. Spring burning of canal banks is generally followed by
herbicide applications through the summer (Reclamation, 2002). Late spring burning has
decreased active waterfowl and pheasant nesting (Oakerman, 1979; Oliver, 1983).

Wetlands are common along Toppenish and Satus Creeks due to their low gradient and
braided channels. As in other Yakima River basin areas, most emergent wetland habitat
along these streams has been removed through draining and land leveling; however, the
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Yakama Nation has undertaken extensive wetland restoration efforts in the area. Remaining
areas are heavily grazed during spring and summer months, decreasing wildlife habitat.
However, flooded areas are heavily used by migratory waterfowl such as Canada geese.
Refuges along Toppenish Creek provide important habitat for migratory and wintering
waterfowl. See Appendix B for information about priority species use of habitats in the
tributaries.

3.8.1.5 Naches River Tributaries

Vegetation along the Bumping River is characterized by intact and mature mixed conifer
forest. Dominant species include Douglas-fir, western red cedar, Ponderosa pine, and black
cottonwood, with alder and willow present near the banks. Scrub-shrub and forested
wetlands are present on the south side of the river near Goose Prairie and Soda Springs and
near the confluence with the Naches River. Wildlife species described previously are likely
to use riparian habitats as well as several bird species, common merganser, harlequin duck,
and American dipper.

The Tieton River flows from the dam at Rimrock Lake through mature forest dominated by
Ponderosa pine before entering a columnar basalt canyon. Riparian vegetation includes
black cottonwood, quaking aspen, willow, and dogwood. Oak woodlands dominated by
Oregon white oak (Quercus garryana) also occur in the corridor. Wildlife species include
elk, bighorn sheep, mule deer, black bear, and cougar. Golden eagles are known to use cliffs
for nesting and spotted owls occupy adjacent conifer forest. Multiple woodpecker species
are also present, including white-headed, Lewis’ and acorn, which are uncommon across
much of the state. Several priority species occur in the Tieton River drainage, including
Western gray squirrel, peregrine falcon, white-headed and Lewis’s woodpeckers (WDFW,
2008) (see Appendix B).

3.8.1.6 Listed Species

The Yakima River basin contains 67 rare plants and 52 rare or high-quality plant
communities. Approximately 8 percent of the rare plant communities are associated with
grassland habitat, 28 percent with shrub-steppe habitat, 56 percent with upland forest habitat,
and 8 percent with riparian habitat. The Yakima Subbasin Plan (YSRB, 2004) contains a
detailed list of known rare plant occurrences and rare plant communities in the basin. In
terms of wildlife, there are 26 bird species, 16 mammal species, 11 amphibian species, and 5
reptile species listed by federal and/or state agencies. The Yakima Subbasin Plan (2004)
contains a complete list of species status as well as game species. Appendix B of this
document presents information received from WDFW of priority habitats and species in the
vicinity of the proposed construction areas, existing reservoirs, and tributaries.
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3.9 Fish and Aquatic Resources
3.9.1 Anadromous Fish
3.9.1.1 Extent of Affected Area

The affected area includes the mainstem Yakima, Cle Elum, Naches, and Tieton Rivers and
the reservoirs of Cle Elum, Bumping Lake, Tieton (including Clear Lake), Keechelus, and
Kachess Dams. Also included is the tributary habitat upstream and downstream of each
reservoir to the confluence of the Yakima River, as well as tributary habitat of the North Fork
Tieton River upstream of Clear Lake Dam and downstream to the confluence of the North
Fork Tieton River with Rimrock Lake. In addition, other tributaries to the Yakima mainstem
are included as follows: Big Creek, the Teanaway River, Swauk Creek, Taneum Creek,
Manastash Creek, Wilson Creek, Naneum Creek, Ahtanum Creek, Toppenish Creek, and
Satus Creek. Cowiche Creek, a tributary to the Naches River, is also included.

The January 2008 Draft Planning Report/EIS Section 4.8 (Reclamation and Ecology, 2008)
addressed many of the above areas. However, tributary habitat above the reservoirs as well
as the Yakima and Naches tributaries listed above were not addressed, and they are discussed
in the following sections.

3.9.1.2 Distribution of Steelhead and Salmon

Anadromous steelhead and salmon were historically widespread in the Yakima, Naches, and
Tieton drainages. The historical distribution of fish in these watersheds was discussed in the
January 2008 Draft Planning Report/EIS Section 4.8.1.2 (Reclamation and Ecology, 2008).
Currently, no anadromous steelhead or salmon exist in the tributary habitat upstream from
Reclamation’s reservoirs due to passage barriers. However, resident bull trout are present
above all of Reclamation’s dams. Salmon and steelhead are present in the other tributaries
up to the point of barriers, either natural or man-made. The upstream extent of anadromous
salmonids is provided in Table C-1 in Appendix C.

Dams constructed at the outlet to Keechelus Lake on the upper Yakima River and on the
Kachess and Cle Elum Rivers are barriers to upstream fish passage and represent the upper
extent of anadromy for salmonids on these tributaries. On the Cle Elum River, there is also a
natural falls in the vicinity of the China Point area that serves as a natural, partial barrier to
upstream fish passage at certain flows for this tributary.

Manastash and Naneum Creeks both contain man-made fish passage barriers relatively close
to their confluences with the Yakima River. Man-made barriers close to the Yakima River
confluences for Big and Taneum Creeks have been modified to allow passage. The man-
made barrier on Big Creek now provides full passage for adult and juvenile salmonids. The
structures on Taneum Creek have been modified to allow partial fish passage, with work
underway to provide year-round passage for both adult and juvenile salmonids.

Man-made barriers at facilities on Toppenish and Ahtanum Creeks do not have fish passage
facilities and offer only partial passage up to natural barriers in the headwaters of these
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streams. The barriers on Toppenish and Ahtanum Creeks are located further upstream than
the facilities on Big and Taneum Creeks. Although Cowiche Creek does not contain man-
made passage barriers, there are at least two natural obstacles to fish passage at certain flows.
However, fish can enter Cowiche Creek from the Naches River via an irrigation ditch to
avoid these natural obstacles. Appendix C, Table C-1 provides additional details for these
barriers.

Naches River tributaries include the American, Bumping and Tieton Rivers. Dams on
Bumping and Tieton Rivers act as man-made barriers to upstream salmonid passage.
Bumping River also contains an upstream natural barrier.

3.9.1.3 Anadromous Fish Status

The status of anadromous fish populations in the Yakima, Naches, and Tieton River
drainages was discussed in the January 2008 Draft Planning Report/EIS Section 4.8.1.2 and
is summarized here. Anadromous salmonid fish currently using the Yakima basin include
the Mid Columbia River Evolutionarily Significant Unit (ESU) steelhead (federally listed as
threatened), spring and fall Chinook, and coho (reintroduced). Bull trout (federally listed as
threatened) are discussed in Section 3.9.2 (Resident Fish). There is only one non-salmonid
anadromous fish species currently using the Yakima basin—the Pacific lamprey, which is a
federal species of concern.

Steelhead — Steelhead are found in the whole basin, which includes the Satus, Toppenish,
Naches, upper Yakima, and Ahtanum watersheds (YBFWRB, 2008). Steelhead enter the
Yakima River in greatest numbers in September through November and then again in
February through April (Haring, 2001). Steelhead hold in the mainstem until moving into
tributaries throughout the basin to spawn. Adults spawn February through June, mostly in
tributaries, and fry emerge from the gravel from May into July. They spend from 1 to 3 years
in fresh water before beginning to migrate to the ocean in spring.

Over the 10-year period from 1997 to 2006, steelhead basin-wide escapement has averaged
2,339 fish, ranging from 1,070 in 1998-1999 to 4,525 in 2001-2002 (Reclamation and
Ecology, 2008). The run is dominated by wild fish. The run also contains a hatchery
component of 8 percent over the period of record and 3 percent between 1999 and 2007
(YBFWRB, 2008). The hatchery component is attributed to strays returning from outside the
basin (WDFW, 2009).

Spring Chinook — The upper Yakima, Naches River basin, and American River spawning
groups comprise the Yakima River basin spring Chinook population. About 60 to 70 percent
of the population returns to the upper Yakima River (Keechelus Dam to Ellensburg) and Cle
Elum River annually. Adult spring Chinook return to the Yakima River beginning in late
April through June, and spawning occurs from August to September. Juveniles migrate
downstream from the time of emergence through summer and fall. After spending 1 year in
fresh water, spring Chinook begin their seaward migration, with the majority passing Prosser
Diversion Dam (RM 47) in April. Returning adults spend from 1 to 3 years in the ocean
before returning to spawn.
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Over the 10-year period from 1997 to 2006, spring Chinook basin-wide escapement averaged
10,264 fish, ranging from 1,903 in 1998 to 23,265 in 2001 (Reclamation and Ecology, 2008).

Fall Chinook — Fall Chinook inhabit approximately 100 miles of the lower Yakima River
from Sunnyside Dam to the Columbia River confluence. In some years, fall Chinook have
been documented spawning in the reach between Union Gap and Selah and in the lower
Naches River downstream of the City of Naches. The Yakama Nation has been acclimating
and releasing fall Chinook into the Naches River at Gleed for several years. The Yakama
Nation and WDFW plan to transition the releases upstream of Union Gap from fall to
summer Chinook salmon as part of their plans to reintroduce extirpated summer Chinook to
the middle Yakima River and lower Naches River. There is also a self-sustaining fall
Chinook population in Marion Drain. Typically, the mainstem Yakima spawning run begins
in early September, peaks in late September, and concludes by the second week of
November. Typical emergence timing for Yakima River fish occurs from late March through
May. Marion Drain fish spawn at the same time as Yakima River fish, but because of
warmer water temperatures, they emerge in mid-February to late March.

Over the 10-year period from 1997 to 2006, fall Chinook basin-wide escapement averaged
2,830 fish, ranging from 1,120 in 1997 to 6,241 in 2002 (Reclamation and Ecology, 2008). It
is estimated that the Prosser count represents approximately 30 to 40 percent of the total
count, since the majority of spawning occurs downstream of Prosser Dam (Hubble, personal
communication, 2008). Marion Drain escapement fell sharply after 1988 (Haring, 2001) and
remains relatively low.

Coho — Although endemic coho were extirpated (became locally extinct) from the Yakima
River basin in the early 1980s, natural reproduction of hatchery-reared coho is now occurring
in both the Yakima and Naches Rivers. The Yakama Nation has released between 85,000
and 1.4 million coho smolts in the Yakima basin annually since 1985 (Haring, 2001).

The majority of coho spawning and rearing occurs in the upper Wapato reach below Parker
Dam, in the lower Naches River between Cowiche Dam and the City of Naches, and in the
upper Yakima River in the vicinity of Ellensburg. Spawning has also been documented in

several tributaries (e.g., Ahtanum, Tanuem, lower Satus, Cowiche, and Nile Creeks) as the

Yakama Nation expands its supplementation program into historic areas.

Over the 10-year period from 1997 to 2006, coho basin-wide escapement averaged 3,438
fish, ranging from 818 in 2002 to 6,216 in 2000 (Reclamation and Ecology, 2008). It is
estimated that the Prosser count represents approximately 30 to 40 percent of the total count,
since the majority of spawning occurs downstream of Prosser Dam (Hubble, personal
communication, 2008).

Sockeye — The four natural glacial lakes in the Yakima River basin historically supported
sockeye salmon. The construction of crib dams at the outlet of the lakes contributed to the
extirpated of the species from the basin in the early 1900s.

Pacific Lamprey — In eastern Washington, Pacific lamprey historically occurred in the
Yakima River basin and in numerous other Columbia River basins, including the Spokane
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River and Asotin Creek (Wydoski and Whitney, 1979). Current knowledge of Pacific
lamprey in the Yakima River basin is limited to incidental observations of approximately five
adults annually at the Prosser adult fish passage facility since 1985 (Johnston, 2009). The
Yakama Nation is conducting studies of lamprey in the basin and the potential for providing
passage for lamprey at existing dams. Data from Columbia River dams suggest that,
although annual numbers fluctuate widely, there is a decreasing trend in the number of adult
Pacific lampreys counted at each project (U.S. Federal Register, 2004). Data indicate that
large declines occurred during the late 1960s and 1970s, and that current counts continue to
be well below historical levels (Close et al., 1995; BioAnalysts, Inc. 2000).

3.9.1.4 Habitat Conditions for Anadromous Fish

Anadromous fish require certain habitat conditions, as discussed in the January 2008 Draft
Planning Report/EIS Section 4.8.1.3. Flows, hydrology, sediment, large woody debris
(LWD), and channel condition all affect salmonid growth and survival. Tables C-2 through
C-4, in Appendix C, summarize these conditions for each of the streams in the affected area.
Because anadromous fish do not use the reservoirs or their upstream tributaries due to
passage barriers, conditions for above-reservoir habitat are addressed in light of habitat that
would be used if anadromous fish were present.

The following sections summarize stream information provided in Tables C-5 through C-6,
located in Appendix C. Streams are divided into two groups. Above-reservoir tributaries
include the areas above Cle Elum, Keechelus, Kachess, Bumping, and Tieton Dams,
including the area upstream of Clear Lake Dam. The second group includes the following
Yakima River tributaries: Big Creek, the Teanaway River, Swauk Creek, Taneum Creek,
Manastash Creek, Wilson/Naneum Creek, Jack Creek, Indian Creek, Ahtanum Creek,
Toppenish Creek, and Satus Creek. Cowiche Creek and the Little Naches River, tributaries
to the Naches River, are also included in this group.

Flow Conditions

Flow conditions above the reservoirs typically remain unaltered with unregulated flow
regimes, notwithstanding effects on flow from forest practices, roads, grazing, fire, and other
land use influences. Flow variability is retained due to geographic surroundings and
persistent flow contributions from springs and smaller drainages. Streams that recently have
experienced flow alterations include Gold Creek, which drains to Keechelus Lake, and
tributaries to the Kachess River, which become dewatered due to low flows or go subsurface
as reservoirs are drawn down (Haring, 2001). Land use practices may be responsible for the
flow alterations at Gold Creek; however, those alternations have not been quantified.

Yakima River tributaries frequently experience low flow in downstream portions as a result
of irrigation withdrawals during the late summer and early fall. These flow conditions often
preclude salmonids from occupying stream habitat, as do impassable barriers. When
diversions for irrigation do not exist, flow conditions tend to remain adequate for fish.
However, low precipitation can result in natural low-flow conditions and dry stream channels
during the summer and fall.
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Several streams do not typically experience low-flow conditions. Wilson Creek, which is fed
by several tributaries including Naneum Creek, provides year-round flow in the lower
reaches despite upstream irrigation withdrawal. Downstream irrigation return flows are
largely responsible for these flow conditions (KCCD, 1999). Ahtanum and Cowiche Creeks
typically have good flows during the spring, but occasionally experience low flow or variable
summer flow due to diversions (Ecology, 2005a; CBSP, 1990). For Ahtanum Creek, the
most significant flow reductions occur in these seasons, but the Ahtanum Irrigation Diversion
(AID) diverts water year-round and flows are also reduced somewhat in winter.

Sediment Conditions

Sedimentation is a problem in several streams above the reservoirs, mostly as a result of
human activities such as off-road vehicle use or road maintenance (USFS, 1997). In some
cases, natural slide events contribute significant quantities of sediment to these streams.

Sedimentation is also problematic for Yakima River tributaries. Notable exceptions to this
include Big Creek and the Teanaway River (KCCD, 1999). Sedimentation is uncommon in
the North Fork of the Teanaway River, and the Middle and West Forks have excellent
spawning gravels.

Human induced and natural sources of sediment inhibit spawning activity in several Yakima
River tributaries. Ground disturbances such as mining, road maintenance, forest practices,
and grazing contribute substantial quantities of fine sediments (fines). Erosion from bank
disturbance and bank cutting also contribute fine sediments that embed gravels and reduce
spawning habitat quality. Fine sediment fills the spaces between gravels, which reduces the
flow of oxygenated water around incubating or fertilized eggs. This results in reduced
survival from egg to fry.

Fine sediments are present throughout much of the upper watersheds of these tributaries.
Road building and logging activities are the primary sources of sediment high in the
watershed. Conditions often worsen lower in the watershed as development, urban runoff,
and irrigation supply additional sediment to the tributaries. In Ahtanum Creek, the greatest
threat to fish production is bank erosion in the lower gradient, downstream portions of the
stream (Ecology, 2005a; CBSP, 1990). In other streams, low-flow conditions resulting from
irrigation withdrawals or reservoir-induced slowing of flow allow fine sediments to settle.

Large Woody Debris Conditions

Large woody debris (LWD) is abundant in the upper portions of the Cle Elum, Tieton, and
Bumping River systems. Upper stream segments serve as the main source of instream LWD
for these river systems, the material moving downstream during high flow events, settling in
low-gradient, unconfined channel reaches. However, in streams where intensive timber
harvest adjacent to streams has removed LWD sources, LWD is generally lacking in the
system. Generally, when forest practices are common in the upper watershed, LWD is
lacking in the streams (USFS, 1998). LWD recruitment to lower stream reaches is also
interrupted by reservoirs where LWD washes up on the shores or becomes waterlogged and
sinks.
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In many Yakima River tributaries, LWD that enters the lower reaches is actively removed to
avoid damaging or disrupting irrigation diversion and delivery systems. When LWD is
sparse, habitat complexity is reduced and problems related to channel stability and bed scour
become more frequent.

Upper Toppenish Creek contains abundant quantities of LWD due to its largely unaltered
condition. However, further downstream sources of LWD do not exist and LWD becomes
less frequent. Big Creek and Cowiche Creek experience similar LWD conditions as
Toppenish Creek. In Cowiche Creek, LWD is sparse in the lower portions of the stream
because naturally confined canyons or low-gradient floodplains remove LWD from the
system. Satus Creek contains little downstream LWD due to floodwater transport of LWD
out of the channel to the floodplain.

Channel Conditions

Channel conditions vary significantly within a particular stream and between streams. The
Bumping and Tieton Rivers upstream of the reservoirs generally exhibit excellent habitat
conditions due to basically unaltered channels. The Cle Elum River contains many excellent
habitats, but some reaches of the stream contain low pool volume and reduced habitat
complexity. The substrate of the Kachess River is considered stable (USFS, 1995a), but in-
channel pool frequency and complexity are lacking.

The upper portions of the Teanaway River, Manastash Creek, and Cowiche Creek above the
agricultural zone generally exhibit good stream channel conditions with high-quality gravels
and gradients for salmonid spawning and rearing. These areas also have excellent riparian
corridors and cover, particularly the reaches within public or private forest lands; however,
local impacts are present (CBSP, 1990). Some stream reaches have poor riparian cover
(Plum Creek, 1996). Lower in the watershed, streams are low gradient with confined
reaches.

Taneum Creek and Toppenish Creek contain fair to good quality habitat with abundant LWD
and boulders, particularly in the upper portions of the streams. However, in the lower
reaches, habitat quality is degraded by: low pool frequency due to a lack of instream wood;
sparse riparian vegetation due to clearing for road construction, overgrazing in riparian
habitat, and farming activities; and poor water quality due to diversions for irrigation and
wastewater returns that reduce flows and contribute to increased instream temperatures and
decreased dissolved oxygen.

Other streams exhibit low-quality channel habitat. Mining or dredging has removed LWD
and boulders, resulting in a loss of structural complexity and an increase in channel incision,
in addition to alterations in the natural substrate. Straight and incised stream channels allow
high-velocity flow conditions that remove LWD and riparian vegetation, leading to bank
erosion. Confined channels lack connections with side channels and floodplains. These
streams exhibit low habitat complexity, particularly in the lower reaches.
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Habitat Alterations

Habitat in the affected area has been significantly altered from historic conditions.
Alterations in the affected area range from fish passage barriers caused by water diversions
and culverts, to logging, wetland disturbance, and other development in the watershed.

There are no constructed barriers above the reservoirs. However, degraded channel
conditions have resulted from the slowing of flow as streams approach the dams, the loss of
LWD, and the reduction of riparian vegetation in the upper watersheds. With dam
construction, small tributaries became inundated, eliminating meandering channels and
habitat complexity. In Coal Creek, which drains to Keechelus Lake, the construction of 1-90
caused confinement of the channel. Other stream alterations stem from logging practices and
an associated reduction in canopy cover along the stream corridor. Exceptions include the
Bumping and Tieton Rivers, which have remained largely unaltered.

Constructed barriers are not common in these streams, but irrigation diversions are one of the
most widespread alterations to these systems. In many cases, diversions are associated with
low-flow conditions, stream channelization, and sedimentation. Low flows cause reduced
fish passage, while sedimentation and channelization negatively impact spawning success.
Other sources of sedimentation include grazing, and in the lower stream reaches,
development for residential and recreational activities. Development has reduced the
floodplain, resulting in flashy flow conditions. A degraded riparian corridor caused by
human activities facilitates further erosion. In the upper watershed, road construction
associated with timber harvest leads to increased sedimentation.

Big Creek, Ahtanum Creek, and Toppenish Creek all contain water diversions, some of
which have constructed barriers, such as perched culverts, that are obstacles to fish passage.
Channelization and entrenchment resulting from irrigation diversions and the removal of
LWD are also problematic stream modifications. Low-flow conditions and limited riparian
corridors often lead to sedimentation and fish passage problems. These conditions are
exemplified by Naneum and Wilson Creeks, which have been diked, channelized, and
rerouted for irrigation and contain sparse riparian vegetation.

3.9.2 Resident Fish
3.9.2.1 Extent of Affected Area

The affected environment for resident fish is the same as described for anadromous fish in
Section 3.9.1 of this document.

3.9.2.2 Description and Distribution

Resident fish populations were described in Section 4.9 of the January 2008 Draft Planning
Report/EIS (Reclamation and Ecology, 2008). Resident native salmonids in the Yakima
River basin include the Columbia River Distinct Population Segment (DPS) bull trout
(Salvelinus confluentus), westslope cutthroat trout (Oncorhynchus clarki lewisi), rainbow
trout (Oncorhynchus mykiss), kokanee (Oncorhynchus nerka), mountain whitefish
(Prosopium williamsoni), and pygmy whitefish (Prosopium coulteri) (Pearsons et al., 1998;
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WDFW, 1998). Eastern brook trout (Salvelinus fontinalis), a nonnative (introduced)
salmonid, is also present. Of these species, those of special concern include bull trout
(federally threatened) and pygmy whitefish (state sensitive).

Thirty-seven resident nonsalmonid species are present in the Yakima River basin (Pearsons
etal., 1998). The most abundant of these in the upper Yakima River basin are speckled dace
(Rhinichthys osculus), longnose dace (Rhinichthys cataractae), redside shiners
(Richardsonius balteaus), northern pikeminnow (Ptychocheilus oregonensis), largescale
suckers (Catostomus macrocheilus), bridgelip suckers (Catostomus columbianus), and
sculpins (Cottus sp.). Burbot (Lota lota) is present in Keechelus, Kachess, and Cle Elum
Lakes (Bonar et al., 2000). Another less abundant species of special concern is the mountain
sucker (Catostomus platyrhynchus) (state candidate). For a complete fish species list for the
Yakima River basin, refer to Pearsons et al. (1998).

Bull trout were addressed in the January 2008 Draft Planning Report/EIS Sections 4.9.1.2
and 4.11.1.2 as resident fish due to their resident, fluvial, and adfluvial life histories in the
Yakima River basin affected area (Reclamation and Ecology, 2008). Because bull trout in
the affected area are listed as threatened under the Endangered Species Act and may be a
target of salmonid habitat enhancement projects being considered in this EIS, a summary of
bull trout information is included here.

Three bull trout life history forms are present in the Yakima River basin: adfluvial, fluvial,
and resident. Adfluvial (lake-rearing) stocks occur in the Rimrock, Bumping, Kachess, and
Keechelus reservoirs (Haring, 2001; WDFW, 1998). Fluvial (river-rearing) bull trout are
present in the mainstem Naches and Yakima Rivers, migrating out of these rivers into
spawning tributaries in the late summer to spawn in September and early October. A resident
stock occurs in the upper Ahtanum basin (North, South, and Middle Forks of Ahtanum
Creek), but does not often enter the mainstem of Ahtanum Creek. Fluvial/resident forms are
present in the Naches River drainage and in the North Fork Teanaway drainage (Haring,
2001; WDFW, 1998). Adfluvial bull trout enter reservoir tributaries early in summer, to hold
and eventually to spawn in the fall. Fluvial bull trout move throughout river systems and
spawn in tributaries in the summer. The lack of upstream/downstream fish passage facilities
at the reservoirs prevents adfluvial fish from interbreeding with downstream fluvial
populations.

The WDFW Salmon and Steelhead Stock Inventory (SASSI) program characterizes bull trout
stocks in the Yakima River basin. Stocks upstream of Rimrock Lake are characterized as
healthy; Bumping Lake bull trout stock are characterized as depressed; Yakima River,
Ahtanum Creek, North Fork Teanaway, Kachess Lake, and Keechelus Lake stocks are
characterized as critical; and Cle Elum Lake bull trout stocks are characterized as unknown
(WDFW, 1998). Bull trout in the Naches River fluvial group are characterized as depressed
in Rattlesnake Creek and in the American River, and critical in Crow Creek (WDFW, 1998).
There are only a few historical catch records that indicate the presence of bull trout in
Yakima River tributaries; relatively few fish were noted in these records (Haring, 2001).
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3.9.2.3 Habitat Conditions for Resident Fish

Habitat conditions for resident fish in the affected area are the same as those discussed for
anadromous fish in Section 3.9.1 of this document.

3.9.3 Agquatic Invertebrates
3.9.3.1 Extent of Affected Area

The affected environment for aquatic invertebrates is the same as described for anadromous
fish in Section 3.9.1 of this document.

3.9.3.2 Description and Distribution

A description of the invertebrate population and its distribution and responses in regulated
river systems such as those in the affected area was provided in Section 4.10 of the January
2008 Draft Planning Report/EIS (Reclamation and Ecology, 2008).

3.9.3.3 Habitat Conditions for Aquatic Invertebrates

Habitat conditions and the factors that affect habitat for aquatic invertebrates are the same as
those described in Section 4.10 of the Draft Planning Report/EIS (Reclamation and Ecology,
2008). Key conditions that influence the aquatic invertebrate communities include flow
controls and the presence of organic matter in the system (Reclamation and Ecology, 2008;
Reclamation, 2005c).

3.10 Recreational Resources

The recreational setting for the Yakima River basin was described in Sections 4.12 and 5.12
of the Draft Planning Report/EIS. This section summarizes and incorporates that information
and provides additional detail.

Washington provides a variety of recreation settings from designated wilderness areas to
urban greenways. Within the Yakima River basin, the recreation opportunities are found in
both developed and rural natural settings. The recreational areas most likely to be affected
by the projects analyzed in this document are those associated with the reservoirs and the
mainstem and tributaries of the Yakima River.

Recreationists are attracted to the basin by the quality of the scenery and water, and by the
variety of recreation opportunities. Primary recreation activities include fishing the
reservoirs and rivers for cold-water species; whitewater boating and kayaking; motorized
boating; and other related activities such as camping, hiking, picnicking, and wildlife
viewing.

The five primary rivers within the basin that supply recreation opportunities are the Yakima,
Naches, Tieton, Cle Elum, and Bumping Rivers. The many tributaries of these rivers also
provide additional areas for outdoor recreation.
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The Yakima River has a national reputation for its high-quality fly fishing, one of the fastest
growing activities on the river. The Yakima River is also considered a “blue ribbon” trout
stream (Yakima Valley Visitors and Convention Bureau, 2008). The prime periods for
fishing the river are February through May and September and October, although fishing
occurs on the river throughout the year. There are camp sites along the Yakima River
mainstem near the Keechelus, Kachess, and Cle Elum reservoirs, in the Yakima Canyon
between the City of Ellensburg and Roza Dam, and in the City of Yakima. Several sections
of the Yakima River are also popular for swimming and rafting during summer months.

The Naches River provides high quality trout fishing opportunities. In particular, the upper
Naches River, above the confluence with the Tieton River, provides good fishing
opportunities for wild westslope cutthroat, rainbow trout, and mountain whitefish (Jeff Tayer,
personal communication, January 15, 2009). Although drift-boat access is limited, there is
public access to substantial sections of the Naches River for wading and bank fishing from
the Highway 410 right-of-way, as well as for inflatable watercraft.

The Tieton River below Tieton Dam does not provide high quality fishing opportunities,
mainly due to poor quality habitat and low channel complexity, as described in Section
3.9.1.4 under “Channel Conditions.” This river has been highly altered and regulated so that
it is no longer able to support a quality wild trout fishery (Jeff Tayer, personal
communication, January 15, 2009).

The Tieton River has regionally acclaimed whitewater rafting during a three-week period in
September when water from Rimrock Lake is released to enhance available irrigation in the
Yakima valley. The rapids during that time are rated as Class 11 (Osprey Rafting Company,
Inc., 2008). There is very little rafting on the Naches River, because of limited access due to
private land ownership on adjacent lands.

The Bumping River and Bumping Lake are also popular recreation areas. Activities
available in the immediate vicinity include boating, picnicking, swimming, multiple camp
sites, and numerous hiking trails (Figure 2-4). For details on annual visitation to Bumping
Lake and other recreation areas within the Yakima River basin, see Section 4.12.1.2 of the
Draft Planning Report/EIS.

The Yakima River basin also has a Pacific Northwest regional reputation for motorized
recreation opportunities associated with trail bikes, all-terrain vehicles (ATVs), and
snowmobiles, primarily on U.S. Forest Service lands. In particular, the areas around the 1-90
reservoirs and Rimrock Lake are popular recreation sites with trails for motorized vehicles.

3.11 Land and Shoreline Use

This section addresses land use and shoreline resources within the study area and describes
governing policies for the Yakima River basin. The Land and Shoreline Use environment
was described in Sections 4.13 and 5.13 of the Draft Planning Report/EIS. A complete
description of the Shoreline Management Act (SMA) of 1972, and the water bodies within
the project area that are covered under the SMA, can be found in Section 5.13.1.2 of the
Draft Planning Report/EIS.
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The Yakima River basin encompasses approximately 6,150 square miles, or 4 million acres.
Land use within this large area is diverse, ranging from protected wilderness, to intensive
agriculture, to areas of relatively dense urban development. Land ownership is divided
between the state and federal governments, private parties, and the Yakama Nation. The
urban/suburban developed areas of Cle Elum, Ellensburg, Selah, Yakima/Union Gap,
Toppenish, Sunnyside, Grandview, Prosser, and the Tri-Cities make up only 1 percent of the
total area within the Yakima River basin. The remainder of land uses in the area includes
rangeland, timber harvest, and irrigated agriculture. Rangelands are primarily used and
managed for grazing, military training, wildlife habitat, and tribal cultural activities.
Approximately 25 percent of forested area is designated as wilderness. Diverse recreational
activities, including hunting, fishing, camping, hiking, and boating occur across much of the
project area.

3.12 Cultural Resources

Because the Yakima River basin is such a large geographic area, the description of the
affected environment for cultural resources is necessarily quite broad. Section 4.20.1 of the
Draft Planning Report/EIS describes the affected environment.

The Yakima River basin is the traditional territory of the Yakama Nation. The Yakama
people continue to have access to their “usual and accustomed places” within the Yakima
River basin for a variety of traditional uses, including areas outside of the reservation
boundaries. Additionally, within the boundaries of the reservation, the Yakama Nation and
its Tribal Historic Preservation Office (THPO) manage cultural resource concerns which
would include traditional cultural properties, sacred sites, hunting and gathering locations,
archaeological resources, historic resources, places related to legends, and ancestral sites.
Information about the full range of cultural resources is not always accessible without
detailed background research which is outside the scope of the current programmatic level
Supplemental Draft EIS. As a result, the evaluation of cultural resources in this document is
acknowledged to be limited in depth, with a focus on recorded sites to the exclusion of other
important cultural resources. Once more specific plans are developed, more intensive
research of the full spectrum of cultural resources would be required.

It is important to note that Native people do not view fish resources, water resources and
cultural resources separately. The “cycle of salmon and other anadromous fish appearing and
disappearing from the rivers ruled the rhythm of Indian life, [as] without a fish supply they
were in danger of starving” (Netboy, 1980).

The affected environment for fish passage facilities at Cle Elum, Kachess, Keechelus,
Rimrock, and Bumping Lakes would include the inlet and outlet of each of these water
bodies. Some of these areas have been subject to previous cultural resource investigations,
particularly Kachess and Keechelus Lakes. In contrast, there have been no surveys since
1995 on file at the Department of Archaeology and Historic Preservation (DAHP) in the
vicinity of the inlet or outlet of Bumping Lake or Rimrock. According to the U.S. Forest
Service, historic resources in the Bumping Lake area may include features associated with
the original dam and recreation residences on the north shore that are over 50 years old
(USFS, 2008b). Table 3-7 summarizes the recorded cultural resources within one mile of the
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inlet and outlet of each reservoir. This information is provided to contextualize the known
cultural resources in these areas, but should be considered a rudimentary level of review.

Table 3-7

Recorded Cultural Resources near Reservoirs

Reservoir

Number of Recorded Resources

within one mile

NRHP* Status

Bumping Lake,
inlet

3 (2 historic, 1 unknown)

2 formally not eligible, 1 not evaluated

Bumping Lake,
outlet

12 (8 precontact, 4 historic)

1 formally not eligible, 11 not
evaluated

h]?gf Cle Elum, 7 (4 precontact, 3 historic) None formally evaluated
Lake Cle Elum, | 22 (6 precontact, 14 historic, 2 with 1 listed on NRHP, 2 formally not
outlet precontact and historic components) eligible, 19 not formally evaluated.

Kachess, inlet

none

Kachess, outlet

12 (8 precontact, 3 historic, 1 with
precontact and historic components)

1 listed on NRHP, 2 formally not
eligible, 9 not formally evaluated.

Keechelus, inlet

9 (5 precontact, 3 historic, 1 with
precontact and historic components)

3 formally not eligible, 6 not formally
evaluated

Keechelus,
outlet

13 (2 precontact, 9 historic, 2 with
precontact and historic components)

4 formally not eligible, 9 not formally
evaluated

Rimrock, inlet

24 (5 precontact, 18 historic, 1 fossil)

9 listed on NRHP, 14 not formally
evaluated

Rimrock, outlet

28 (9 precontact, 19 historic)

1 listed on NRHP, 12 formally not
eligible, 15 not formally evaluated

*NRHP = National Register of Historic Places

Storage elements and fish habitat enhancement elements have been previously addressed and
are not further discussed here. The affected environment for storage elements was discussed
in Section 4.20.1 of the January 2008 Draft Planning Report/EIS, or in documents prepared
specifically for a proposed projects (such as the Ahtanum Creek Watershed Restoration
Program [Ecology, 2005a] or Wymer reservoir [Reclamation and Ecology, 2008]). The
affected environment for fish habitat enhancement elements includes major reaches of the
Yakima River and the lower Naches River and their tributaries. These areas are described in
general terms in Section 4.20.1 of the January 2008 Draft Planning Report/EIS.

3.13 Socioeconomics

The Integrated Water Resource Management Alternative might affect the five distinct
components of socioeconomic conditions in Washington that are described in Section 5.14.1
of the January 2008 Draft Planning Report/EIS:

e The value of water-related goods and services;

e The level and composition of jobs and incomes;

o The distribution among different groups of the costs and benefits resulting from
management of water resources;
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e The socioeconomic structure; and

e Economic uncertainty and risk.

3.13.1 Value of Goods and Services

Section 5.14.1.1 of the January 2008 Draft Planning Report/EIS demonstrates that water and
related resources in the Yakima River basin are economically important when, as part of an
ecosystem, they produce goods and services that benefit people, impose costs on them, or
both. The Integrated Water Resource Management Alternative would affect socioeconomic
conditions in the basin by altering the supply and, hence, the value of individual goods and
services derived from the basin’s water-related ecosystems. Table 3-8 identifies types of
goods and services that might be affected. These are the same types of goods and services
potentially affected by the State Alternatives and addressed in Section 5.14.1.1 of the January
2008 Draft Planning Report/EIS. The actual location and extent of the Integrated Water
Resource Management Alternative effects might be different from those described earlier,

however.

Table 3-8

Types of Goods and Services Produced by Water-Related Ecosystems

Production and regulation of
water

Production of food for humans

Production of ornamental
resources

Formation and retention of soil

Production of raw materials for
industry

Production of aesthetic
resources

Regulation of atmosphere and
climate

Pollination of wild plants and
agricultural crops

Production of recreational
resources

Regulation of floods and other
disturbances

Biological control of pests and
diseases

Production of spiritual, historic,
and cultural resources

Regulation of nutrients and
pollution

Production of genetic and
medicinal resources

Production of scientific and
educational resources

Provision of fish and wildlife
habitat

3.13.2 Jobs and Incomes

Water and related resources of the Yakima River basin influence jobs and incomes through
the following three mechanisms, which are described in Section 5.14.1.2 of the January 2008

Draft Planning Report/EIS:

« Providing goods and services that are inputs to commercial activities;

e Producing goods and services that create a quality of life that influences the location
decisions of households and businesses; and

« Providing other valuable ecosystem goods and services.

3.13.3 Distribution of Costs and Benefits

Socioeconomic issues associated with the management of the basin’s water and related
resources are discussed in Section 5.14.1.3 of the January 2008 Draft Planning Report/EIS.
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3.13.4 Socioeconomic Structure

Section 5.14.1.3 of the January 2008 Draft Planning Report/EIS describes elements of the
socioeconomic structure that might be affected by the State Alternatives. These same
elements might be affected by the Integrated Water Resource Management Alternative.

3.13.5 Uncertainty and Risk

Section 5.14.2.5 of the January 2008 Draft Planning Report/EIS discusses economically
important elements of uncertainty and risk that might be affected by the State Alternatives.
These same elements might be affected by the Integrated Water Resource Management
Alternative.

3.14 Visual Resources

Visual resources were described in Section 4.19 of the January 2008 Draft Planning
Report/EIS. Additional discussion of visual resources at the five major reservoirs and the
tributaries to the mainstem Yakima River is provided below.

3.14.1 Yakima River Basin Reservoirs

The lands around Keechelus Lake, Kachess Lake, and Cle Elum Lake are within the
Wenatchee National Forest. This area is managed by the U.S. Forest Service (USFS)
principally as scenic viewsheds. The USFS manages these lands according to its 1990 Land
and Resource Management Plan (Forest Plan) (USFS, 1990). The lands around the lakes are
also part of the Mountains to Sound Greenway National Scenic Byway, which is designated
as a Washington State Scenic Byway. This designation is based on the route’s outstanding
scenic character and environmental experiences.

The USFS management directions for scenic viewsheds containing dams and reservoirs are
described in terms of Visual Quality Objective (VQO), Variety Class, Sensitivity Level, and
Distance Zone. These terms are from the Visual Management System (USFS, 1974 in
Reclamation, 2008) and the National Forest Landscape Management handbooks. The visual
quality objectives for the lakes are shown in Table 3-9 (Jackson, 2008 in Reclamation, 2008).

Table 3-9 Forest Plan Visual Quality Objectives by Management Area

Viewshed Wenatchee National Forest Land Allocation, VQO
Keechelus Lake Scenic Travel 1 (ST-1)-Retention VQO
Kachess Lake Scenic Travel 1 (ST-1)-Retention VQO
Cle Elum Lake! Scenic Travel 1 (ST-1)-Retention VQO
Bumping Lake® Scenic Travel 1 (ST-1)-Retention VQO

Source: (Jackson, 2008 in Reclamation, 2008)

In 1995, the USFS adopted a new method of scenery management, called Landscape
Aesthetics. The method is described in detail in Landscape Aesthetics, A Handbook for
Scenery Management (USDA, 1995 in Reclamation, 2008c). In Landscape Aesthetics,
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Scenic Integrity corresponds to VQOs. Scenic integrity is a measure of the degree to which a
landscape is visually perceived to be “complete.” According to the USFS Scenic Integrity
Levels, the lands around the lakes would have a high scenic integrity level (Jackson, 2008 in
Reclamation, 2008c). High scenic integrity refers to landscapes where the valued landscape
character “appears” intact.

The visual setting in which the structural modifications to existing facilities (e.g., spill gates,
fish bypass systems, and canals) would occur under the alternatives considered in this
Supplemental Draft EIS were largely described in the January 2008 Draft Planning
Report/EIS. These areas include Wymer Dam, its reservoir, and Roza Diversion Dam. The
visual settings of Keechelus Lake, Kachess Lake, and Cle Elum Lake are described below.

All the reservoirs in the Yakima River basin share the characteristic of being drawn down
during the summer. The reservoirs are generally full in late spring and early summer, but are
drawn down for irrigation starting in the spring. The reservoirs do not refill until the
following spring. This leaves large areas of exposed shorelines from late summer through
the winter. Stumps from trees that were logged before the dams were raised or constructed
are exposed. In dry years, the reservoirs may not completely fill and the upper portions of
the reservoir are exposed year-round. In some reservoirs, such as Keechelus, shrubby
vegetation has grown up in the exposed shorelines. That vegetation is green during the
summer.

3.14.1.1Keechelus Lake

The visual setting for Keechelus Lake provides a perceived “natural” landscape, contrasting
with a developed eastern shore—the 1-90 corridor. Because of its proximity to 1-90,
Keechelus Lake is viewed by more people than any other Yakima River basin lake. The John
Wayne Pioneer Trail is the principal development on the western shore of the lake.

The dominant landscape character is openness with dramatic contrasts of rock rising sharply
to the east and water immediately adjacent to 1-90 to the west, which curves around the
eastern shore of the lake. Background views to the west are generally forested, with views of
distant hills and mountains beyond. Douglas fir trees dominate the vegetation.

Foreground views to the west at the southern end of Keechelus Lake are dominated by 1-90
and the Jersey barrier. The middle ground is of grasses between the road and the lake. The
earth-filled Keechelus Dam can be seen in the background, as well as the mountains in the
far distance. Beyond the dam, the Yakima River flows to the south. The dam’s low profile
relative to the surrounding landscape allows it to blend with the landscape, but it is visible
and noticeable from 1-90.

The John Wayne Pioneer Trail follows the western shoreline of Keechelus Lake. The view
from the trail on the north end of the lake is very natural, with Gold Creek and native
vegetation in the foreground, and stumps in the middle ground. To the south, views from the
trail are dramatic and sweeping. The foreground is occupied by vegetation along and below
the trail. Additional background views are of distant peaks. Evidence of development is
limited to the narrow band of the highway, which is obscured by trees.
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3.14.1.2Kachess Lake

The visual setting for Kachess Lake provides a perceived “natural” landscape with limited
development along the shores. Viewers of the lake are primarily recreationists and seasonal
residents. Kachess Lake is located between the north-south trending Keechelus Ridge to the
west and Kachess Ridge to the east. Background views are forested, with views of valley
walls, ridges, and mountains beyond. Douglas fir trees dominate the vegetation.
Development is generally limited to USFS roads on both the east and west shores, boat
launches, and other recreational facilities.

Kachess Dam is located on the lower (southern) end of the lake and is approximately 115 feet
tall and 1,400 feet in length with a gated spillway.

3.14.1.3Cle Elum Lake

The visual setting for Cle Elum Lake provides a perceived “natural” landscape with limited
development along the shores. Viewers of the lake are primarily recreationists and seasonal
residents. Background views are forested, with views of valley walls, ridges, and mountains
beyond. Douglas fir trees dominate the vegetation. Development is generally limited to
USFS roads on the east shore, boat launches, and other recreational facilities.

Cle Elum Dam is located on the lower (southern) end of the lake and is approximately 165
feet tall and 1,800 feet in length with a gated spillway.

3.14.2 Naches River Basin Reservoirs
The visual settings of the Naches River basin reservoirs are described below.
3.14.2.1Bumping Lake

The visual setting for Bumping Lake provides a perceived “natural” landscape, with
relatively limited development in evidence. Development at the lake includes Bumping Lake
Dam, USFS campgrounds and day use area (south shore), recreational residences, the
Bumping Lake Marina (north shore), and USFS roads and trailheads. The existing dam is 61
feet tall and 2,925 feet in length, with an outlet to a 1,300-acre glacial lake in the floor of
Bumping River valley. The dam site is a deep, steep-walled canyon. Glacial deposits
dominate the valley floor. Mixed-conifer forests surround the lake. Viewers are primarily
boaters and hikers, summer residents, and Goose Prairie residents.

According to the USFS Scenic Integrity Levels, the lands around Bumping Lake have a high
scenic integrity level (Jackson, 2008 in Reclamation, 2008). The landscape character appears
generally intact. The William O. Douglas Wilderness Area is located approximately one
mile from the north and south shores of Bumping Lake and is managed in a natural state.

3.14.2.2Rimrock Lake

The visual setting at Tieton Dam/Rimrock Lake provides a perceived “natural” setting
characterized by extremely rugged terrain. The existing Tieton Dam is located in a steep-
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sided, mountainous valley, carved by the Tieton River. The valley area is forested; the area
to the east is more open and covered with sagebrush. Tieton Dam is visible from Highway
12. The downstream face of the dam generally does not support vegetation and the spillway
channel is generally barren, solid rock and concrete channels. Because of the attractive
combination of the forested valley and the lake, visual quality is generally high.

3.14.3 Yakima and Naches River Tributaries

The landscape in which fish habitat enhancements would take place is both the mainstem and
tributaries of the Yakima River and the Naches River. This is a large area with varied
landscapes, but is most commonly characterized by irrigated agricultural lands and other
large-lot rural development. Agricultural lands are a mix of orchards, vineyards, and
row/field crops. Agricultural infrastructure (canals and appurtenant facilities) is strongly in
evidence. Structures are generally residential and farm-oriented.

Typical foreground and middle ground views are of valley agricultural lands, rangeland, and
rolling hills of sagebrush. Background views are of mountains and sky. Its visual character
and quality are also defined by dispersed residential areas, existing transmission and
generation facilities, and the way topography and vegetation relate to the sky and the
changing patterns of light throughout the day and year. All of these factors contribute to the
area’s visual interest and perceived visual quality. Viewers would typically be residents of
the low-density, scattered valley homes, dispersed recreationists, and motorists on highways
and on rural roads in the area.

3.15 Transportation

This section addresses road/highway and railroad transportation facilities in and serving the
areas where alternative project facilities would be located. No air or navigable waterway
transportation system or facilities would be involved or impacted by any of the alternatives.
Transportation facilities were described in Sections 4.16 and 5.16 of the January 2008 Draft
Planning Report/EIS.

The elements of the Integrated Water Resource Management Alternative that would likely
affect transportation facilities are new or expanded storage reservoirs and potential structural
changes to existing facilities. Two elements of the alternative would expand storage capacity
in the Yakima River basin—the two Bumping Lake expansion options and Pine Hollow
reservoir. The Wymer reservoir alternative was evaluated in the January 2008 Draft
Planning Report/EIS.

Regional and local access to the proposed Bumping Lake expansion site, as well as sites and
alignments of all appurtenant facilities, would be via SR-410, a two-lane roadway extending
northwest from Yakima in northwest Yakima County to National Forest Development Road
1800. There are no public roads present in the Bumping River basin, where Bumping Lake
would be expanded, nor are there any rail facilities. The only access is a U.S. Forest Service
road that is closed in the winter.
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Regional and local access to the proposed Pine Hollow reservoir site, as well as sites and
alignments of all appurtenant facilities, would be via Ahtanum Road, a two-lane local
roadway extending west from the southwest end of the City of Yakima in Yakima County.
There are no public roads present in the basin where Pine Hollow reservoir would be built,
nor are there any rail facilities. The only other roads are several unpaved access roads to
private residences just to the south of where the reservoir would be constructed.
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