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3.0 ENVIRONMENTAL ANALYSIS

In this section, we first describe the general environmental setting in the project
vicinity and any environmental resources that could be cumulatively affected by
relicensing the South Feather Power Project. Then, we address each affected
environmental resource. For each resource, we first describe the affected environment—
the existing condition and the baseline against which to measure the effects of the
proposed project and any alternative actions—and then the environmental effects of the
proposed project, including the proposed measures discussed in section 2.2.3. Unless
otherwise identified, the source of our information is the license application for the
project (South Feather, 2007). We provide citations for information obtained from
subsequent filings related to the project.

3.1 GENERAL SETTING

The project is located in the Sierra Nevada Mountain Range in northern California
within Butte, Plumas, and Yuba counties and the Plumas National Forest. The project
area originates at Little Grass Valley reservoir and occupies the South Fork Feather River
canyon to its confluence with Lake Oroville. The project area also includes Lost Creek
from Sly Creek reservoir to the confluence with the South Fork Feather River, and Slate
Creek, a tributary to the North Yuba River from Slate Creek diversion dam to the
confluence with the North Yuba River. The maximum elevation of the project area is
about 5,047 feet msl, the normal maximum water surface elevation of Little Grass Valley
reservoir. In general, the area surrounding the project can be characterized as primitive,
except at the lowest elevations, which is rural.

The project area experiences mild, dry summers and cool winters with significant
snowfall in the higher elevations (above 4,000 feet msl) and extensive rain in the lower
elevations. Since January 1935, the National Weather Service has maintained a
monitoring station (Number 048606) about 0.5 mile southeast of the community of
Strawberry Valley, just south of Sly Creek and Lost Creek reservoirs. The station is at an
elevation of 3,808 feet msl, which is above the mid elevation of the project area. July air
temperatures at Strawberry Valley range from an average maximum high of 84.3 degrees
Fahrenheit (°F) to an average minimum low of 52.1°F. The average maximum
temperature for January is 48.5°F while the average minimum temperature is 29.5°F.
The annual average maximum and minimum temperatures for Strawberry Valley are
64.7°F and 39.3°F, respectively. Annual mean total precipitation at Strawberry Valley is
82.25 inches, most (67.5 percent) of which falls as snow from December through March.

The summer months only produce three percent of the total annual average
precipitation. Spring and fall bring the remaining 29.5 percent of the precipitation to the
area. Wind flow is generally moderate and from the west, causing air to rise as it passes
over the Sierra Nevada.

The project lies in the northern portion of the Sierra Nevada Mountain Range.
The Sierra Nevada lies almost entirely within California, extending into Nevada only
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along the eastern shore of Lake Tahoe. More than 400 miles long and 60 to 80 miles
wide, the Sierra Nevada is the longest continuous mountain range in the contiguous
United States. The northernmost point is located a few miles south of Mt. Lassen, the
southernmost peak of the Cascade Range. The southern terminus of the Sierra Nevada is
Tehachapi Pass. The Sierra Nevada is a massive, northwesterly trending tilted fault block
with asymmetric flanks.

Drainage of the western slope is predominantly westward by numerous rivers.
The western slope of the Plumas National Forest drains southwesterly almost entirely into
the Feather River. To the north of the Feather River drainage, on which the project is
located, 1s the Lassen National Forest, which contains numerous smaller watersheds that
drain directly into the Sacramento River. The Yuba River is the first major drainage to
the south. The headwaters of these rivers, like those of the Feather River, are from
snowpack in the glacially carved terrain.

3.2 SCOPE OF CUMULATIVE EFFECTS ANALYSIS

According to the Council on Environmental Quality’s regulations for
implementing the National Environmental Policy Act (50 CFR §1508.7), an action may
cause cumulative impacts on the environment if its impacts overlap in space or time with
the impacts of other past, present, and reasonably foreseeable future actions, regardless of
what agency or person undertakes such other actions. Cumulative effects can result from
individually minor, but collectively significant, actions taking place over a period of time,
including hydropower and other land and water development activities.

Based on information in the license applications, agency comments, other filings
related to the project, and preliminary staff analysis, we identified the following resources
that have the potential to be cumulatively affected by the continued operation of the
South Feather Power Project, in combination with other activities: water quality, water
quantity, and aquatic resources.

3.2.1 Geographic Scope

The geographic scope of the analysis defines the physical limits or boundaries of
the proposed action’s effects on the resources. Because the proposed action would affect
resources differently, the geographic scope for each resource may vary. For most
fisheries and water resources, the geographic scope would extend from the headwaters of
the South Fork Feather River, Lost Creek, and Slate Creek to the point downstream
where the SFFR flows into Lake Oroville.

3.2.2 Temporal Scope

The temporal scope of our cumulative analysis in the EIS will include past,
present, and future actions and their possible cumulative effects on each resource. Based
on the license term, the temporal scope will look 30 to 50 years into the future,
concentrating on the effect on the resources from reasonably foreseeable future actions.
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The historical discussion will, by necessity, be limited to the amount of available
information for each resource.

3.3 PROPOSED ACTION AND ACTION ALTERNATIVES
3.3.1 Geology and Soils
3.3.1.1 Affected Environment

Geologic Setting

The South Feather Power Project is located on the western slopes of the Sierra
Nevada Mountain Range in northern California. The entire Sierra Nevada Mountain
Range is about 400 miles long and runs south-southeast to north-northwest in the eastern
portion of the state. Following a tilted fault block, the mountain range is experiencing
uplifting along its eastern slopes; the average angle of the eastern slopes is about 25
degrees. This steep angle and uplift comes from sporadic seismic activity that has been
building the mountain peaks to as high as 14,000 feet for the past 200 million years. Low
levels of seismic activity currently continue in the watershed region along the main fault
block and various smaller faults throughout the mountain range, and recent notable
earthquakes have been centered in the Oroville area near the western portion of the SFFR
watershed.

In contrast, the western slopes have an average angle of only 2 degrees, due to
erosion and sediment transport from runoff traveling away from the fault block during the
same period of time. Pleistocene-age glaciers carved deep canyons in the slopes, creating
paths for waterways to travel westward. Multiple rivers and watersheds stem from
snowpack in the higher mountain areas all along the western side of the mountain range,
including the SFFR watershed. In this watershed, the average depth of the canyons that
carry snowpack runoff is 1,000 feet.

Before uplifting in the area began, sedimentary depositions were the primary type
of rock in the area. These rocks now exist as roof pendants in the region, consisting of
quartzite, schist, marble, and other metamorphic rocks. The dominant underlying types
of rock now include quartz monzonite, granite, and granodiorite. In the SFFR watershed,
exfoliating massive granite exists as bedrock and is frequently exposed in the canyons
and reservoir basins. The deep canyons and streambeds are also characterized by
weathered bedrock as rock fragments, boulders, and cobble. Outside of the canyons and
reservoir shorelines, terrain is generally broad and gently sloping with mostly tree
vegetation. As flow travels westward through the project area, the terrain flattens
significantly after passing Lake Oroville, where the watershed enters the relatively wide
open Sacramento Valley.
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Reservoir Shorelines

The majority of reservoir shorelines in the watershed are composed of bedrock,
sand, and rock fragments up to the high-water surface elevations of the reservoirs. Water
lines are visible along bedrock shorelines in many of the reservoirs when water levels are
lowered, reflecting the various stages of operation in the reservoirs. Above the high-
water line, tree vegetation dominates the shorelines and the landscape, much of which is
evergreen. Similar vegetation also exists on rock outcroppings that form small islands in
some of the reservoirs.

Miners Ranch reservoir differs in character from the other reservoirs; it is located
closer to the wide open Sacramento Valley. Its shorelines are flatter and are
characterized above the high-water surface elevation by shrub or grassy vegetation in an
arid landscape. Substrate within the reservoir includes silt deposition and algae, in
contrast to the rocky substrate generally found elsewhere in the watershed.

Reservoirs throughout the watershed are generally not considered to be at risk of
shoreline erosion, because they are made up of bedrock and/or have gently sloping
shorelines. A shoreline erosion study was conducted in 2004, because South Feather and
the Forest Service identified sensitive reservoir resources that might be affected by
shoreline erosion in Little Grass Valley and Sly Creek reservoirs. At the conclusion of
the shoreline erosion study, all parties agreed that shoreline erosion was negligible, the
potential for future erosion was small, and the specific resources of concern were not at
risk due to shoreline stability and/or setback from the high-water shoreline. In a few
isolated areas throughout the project, trees have fallen into the reservoirs to indicate that
root structures may have been undermined, but these occurrences are infrequent.
Shorelines are considered stable on all of the operating reservoirs. Residences exist along
some of the shorelines, particularly in more gently-sloping areas, and unpaved roads and
trails also run alongside the reservoirs in some areas. These unprotected areas have the
potential to contribute sediment from surface erosion, although their surface area is
negligible in comparison to the size of the watershed.

Alluvial deposits have accumulated in the reservoirs since operation began. These
deposits are limited to deeper areas of the pools and are particularly concentrated near the
dams and occasionally at inflow areas. South Feather studies show that all project
reservoirs trap sediment at a denudation rate of less than 1 millimeter per year. Little
Grass Valley reservoir accumulates the most sediment volume since it is the farthest
upstream reservoir in the watershed, has one of the largest drainage areas, and has no
upstream dams.

Mass wasting has occurred in limited areas associated with the project, such as
areas where fill was placed or project features altered the path of runoff. For example,
concentrated flow at the base of Lost Creek dam has caused a gully to develop and
contribute sediment to the channels and reservoirs within the watershed. Mass wasting
areas are also apparent that are not a result of project features. Some of the activity of
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these features is suspended and some is active; however, mass wasting generally
contributes more sediment to project waterways than surface erosion.

Project Reaches

Upstream of Ponderosa reservoir, stream channels in the project are generally
carved into steep canyons that reach average depths of 1,000 feet and are frequently
characterized by exposed bedrock. Peak streamflows, which typically occur from
snowfall runoff, continue to carve the streambeds into bedrock, and channel substrate
generally consists of gravel, boulders, bedrock, and various sizes of rock fragments.
Channel gradients are also relatively steep, up to 10 percent in some localized areas. The
steep gradients create fast-moving flow with waterfalls occurring in places, especially in
tributaries that enter the reaches within the canyons or groundwater that emanates from
canyon walls. Pooling does occur in some areas where boulders or fallen rocks have
altered the course of the waterway, or where average gradient in a local area is as low as
1 percent.

The reaches upstream of Ponderosa reservoir are virtually all transport reaches, as
channel substrate and gradient generally do not facilitate sediment deposition. Alluvial
deposition does occur in the few areas where pools are present, and although sandbars are
rare, vegetation encroaches where sandbars form or where streambanks are not as steep
and sediment has accumulated. This is particularly true at diversion dams, where
deposition and the resulting vegetative growth significantly change channel
characteristics immediately upstream of the dams. Woody debris is also present and
collects where stream gradients become flatter or obstructions prevent it from being
transported further down the reaches. South Feather has studied large woody debris
(LWD) and found that it only influences channel morphology in localized areas within
the project.

Downstream of Ponderosa reservoir, channel gradients are flatter as streamflow
enters the human-made Miners Ranch tunnel and canal. The concrete-lined canal does
not generally exhibit natural geomorphic changes, but does sustain some variable
sediment deposition in the channel area as water flow changes with operation.

3.3.1.2 Environmental Effects

Continued operation of the South Feather Power Project could affect geology and
soils in the watershed by affecting streamflow, sediment transport, and geomorphic
characteristics of the stream channel. Because South Feather does not propose any
changes in project operation that would have a substantial effect on geology and soils in
the watershed, the proposed license measures are limited to addressing issues that have
been observed during project operation in the current term of the license. Observed
issues include erosion from bare surfaces, rockfalls, and mass wasting; reservoir
sedimentation, effects on sediment supply, yield, and trapping; transport and trapping of
LWD; impacts of fine sediment deposition in Lost Creek; and the trapping and passage of
accumulated sediment at the Slate Creek diversion dam.
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Continued operation of the project may influence the rate of erosion in the
watershed and the trapping of sediment in project reservoirs. However, studies have
shown that the few areas undergoing various forms of erosion are not substantial, and are
not considered at risk during the term of a proposed new license. The accumulation of
sediment in reservoirs since operation began is also considered unsubstantial, and is not
expected to accelerate during the term of a proposed new license. Therefore, South
Feather has not proposed any measures with regard to effects of project operation on
erosion or reservoir sedimentation. South Feather proposes measures to address LWD,
the accumulation of fine sediment in Lost Creek, measures to pass sediment through the
Slate Creek diversion, and erosion and sediment control measures that are needed during
construction of proposed recreational facilities.

Large Woody Debris

Much of the steep and confined channel network in the project area offers limited
opportunity for LWD retention and associated long-term sediment storage within the
bankfull channel perimeter. However, LWD may be retained locally in relatively lower
gradient channel reaches that have reduced wood and sediment transport capacities or
where valley and/or channel width narrows. In these locations, LWD may play a
relatively important role in creating and maintaining aquatic habitat diversity.

LWD accumulates in project reservoirs during high flow events, and South
Feather generally removes and burns LWD after flood events or when it affects project
resources. Because LWD can benefit fish habitat, South Feather proposes to make a
reasonable effort to annually return LWD that collects in the Little Grass Valley and Sly
Creek reservoirs to the river below those structures. South Feather would allow large
wood to pass through the Little Grass Valley, Sly Creek, and Lost Creek dam spillways
during spill periods. If spills are not adequate to pass the large wood and South Feather
collects the large wood from Little Grass Valley, Sly Creek, and Lost Creek reservoirs, it
would consult with the Forest Service concerning alternative means and a schedule to
return the large wood to the river.

Our Analysis

LWD contributes to productive aquatic ecosystems, and is an important
component in the formation of complex aquatic habitat units and channel maintenance.
LWD creates high flow velocity breaks and provides cover from predators, including
trout. The velocity breaks created by LWD also retain and sort substrate to create gravel
bars and spawning habitat for salmonids.

Although much of the steep and confined channel network in the project area
offers limited opportunity for LWD retention, LWD may be retained locally in relatively
lower gradient channel reaches that have reduced wood and sediment transport capacities
or where valley and/or channel width narrows. Compared to reference reaches upstream
of the impoundments, the number of LWD pieces per mile was considerably lower in the
reaches downstream of Little Grass Valley dam on the SFFR and below Sly Creek dam
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on Lost Creek. Passing LWD that accumulates in the Little Grass Valley and Sly Creek
reservoirs to downstream reaches would increase the abundance of LWD in these reaches
and provide a substantial benefit to trout habitat in areas where LWD is retained within
the active stream channel.

Several factors suggest that the Slate Creek diversion dam does not reduce the
abundance of LWD downstream of the diversion, including similar LWD size
distributions observed in the reservoir and downstream study sites, indicating that LWD
is effectively transported over the diversion dam during high flows, and the existence of a
relatively large downstream source area capable of supplying LWD to the channel.

Lost Creek Geomorphic Flows

Lack of seasonal high flow events may contribute to the accumulation of fine
sediment in spawning gravels, which may adversely affect trout spawning and incubation
success and contribute to the encroachment of riparian vegetation into the stream
channel. Sediment that originates from upstream watershed surface erosion, rockfalls,
and mass wasting is generally retained behind structures, and sediment that originates in
areas between structures is typically transported downstream in the channel reaches. Lost
Creek, however, is a response reach that retains fine sediment that originates below Lost
Creek dam, and this sediment may affect aquatic habitat.

To address these resource issues, South Feather proposes to provide supplemental
streamflows to Lost Creek of at least 390 cfs for a continuous period of 24 hours, at least
once every 4 water years. Supplemental streamflows would consist of controlled or
uncontrolled spill over Lost Creek dam that would flush the reach of fine sediment.

Our Analysis

South Feather commissioned a study of Lost Creek in 1991 to evaluate the
presence of fine sediment deposits and the flow levels necessary to mobilize streambed
materials. The Forest Service identified specific objectives for high flows in the reach,
and the current FERC license stipulates that minimum flow requirements be determined
by conducting an instream flow study. The Forest Service identified two key objectives:
(1) providing high flows to cleanse accumulated fine sediment from spawning gravels
and (2) reducing the encroachment of riparian vegetation resulting from the accumulation
of fine sediment.

The study concluded that supplemental streamflows would benefit habitat
conditions in the reach and satisfy the Forest Service’s objectives, so the existing license
was amended to include flow releases. As a result, the current project license stipulates
that flushing flows be released from Lost Creek dam at least once every 4 years. The
flushing flows would be between 390 and 740 cfs, so that sediment fines are removed but
gravel and cobble, that serve as spawning habitat, are mobilized only so far as to help
displace accumulated fines. Larger flows might displace streambed material used for
spawning. Study of the reach indicated that the fines were mobilized when the dam
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spilled at least 390 cfs for at least 15 hours. South Feather proposes to continue flushing
flows in Lost Creek by spilling flows of at least 390 cfs for 24 hours at least once every 4
years. Continuing periodic flushing would serve to enhance geomorphic characteristics
in Lost Creek and protect aquatic habitat.

Sediment Pass-Through at Slate Creek

Accumulation of sediment upstream of the Slate Creek diversion dam interferes
with operation of the low-level outlet used to release minimum instream flows, affects the
operation of the diversion tunnel, and impedes the transport of spawning gravel into the
reach downstream of the diversion. There are no dams upstream of the Slate Creek
diversion that would affect sediment transport, so this diversion is particularly susceptible
to accumulation of sediment. During the current license term, the Slate Creek diversion
dam was identified as a project structure where sediment collected to such a degree that
operations and environmental conditions were adversely affected. Allowing sediment to
continue to collect at this structure would exacerbate those effects during the next license
term.

South Feather is currently testing alternative methods of operation to facilitate the
passage of sediment past the dam, and within 2 years of license issuance, proposes to file
a report with the Commission that would describe the results of ongoing testing. A draft
of the report would be provided to the Forest Service, the Corps, SWRCB, Cal Fish &
Game, and any other appropriate resource agencies. The report would describe the
objectives and results of the testing and proposed measures that would be implemented as
part of the license, following approval by the Commission.

Our Analysis

Until 1986, Slate Creek diversion dam was operated to allow sediment to pass
through a low-level outlet during high flows. This manner of operation maintained
sediment transport processes and prevented accumulated sediment from affecting the
operation of the minimum flow release and diversion structures. Past hydraulic mining
upstream of the dam, and the breach of the upstream St. Louis debris dam in the 1950s,
contributed to high delivery rates of aggraded sediment from the upstream reaches. The
St. Louis debris dam is located about 1 mile upstream of Slate Creek diversion on land
owned by the Forest Service.

Sediment pass-through activities were suspended from 1986 to 2002 because of
resource agency concerns about effects on water quality from toxins that may have
collected in the accumulated sediment. To determine if toxins had collected, sediment
samples were evaluated for hazardous material content in various studies from 1994 to
2005. None of the studies identified hazardous concentrations of heavy metals, including
mercury. Water quality was also studied upstream and downstream of the diversion, and
hazardous levels of heavy metals or inorganic contaminants were not found, nor did the
studies find low levels of dissolved oxygen or high turbidity. After a water quality
monitoring plan was approved by regulatory agencies, South Feather attempted to resume
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sediment pass-through activities in 2002 under specific flow conditions, but it was
unsuccessful because of the armored sediment pile that had built up against the outlet’s
trashrack during the years in which sediment pass-through activities were suspended.

In 2005, 500 cubic yards of the accumulated sediment pile was removed by
manual excavation. South Feather again attempted to resume sediment pass-through in
2006. Sediment was successfully passed through the structure, but testing was suspended
because of concerns about abrasion damage to the diversion’s outlet works. South
Feather is currently testing new procedures to allow accumulated sediment to pass
through Slate Creek diversion dam more frequently and in smaller volumes, and to time
sediment pass-through to occur on the ascending limb of the hydrograph during storm
events, so that both coarse and fine materials can be carried into the downstream reaches
and enhance aquatic habitat. SWRCB reviewed these procedures and authorized an
amended 401 water quality certificate on January 4, 2007, so that South Feather could
test the new approach.

South Feather’s proposal to file a report 2 years after new license issuance would
allow the Commission to review the results of the current sediment pass-through efforts
resumed in 2007. By then, it is expected that the new procedures would have been tested
and the results documented, and any modifications would be proposed to the
Commission. Continuing sediment pass-through and refining successful procedures
would enhance downstream habitat by restoring sediment transport processes, and would
improve the reliability of minimum flow releases and diversion operations by preventing
further accumulation upstream of the dam.

Erosion and Sediment Control

Surface erosion and sediment runoff associated with construction activities could
release sediment into project waterways and adversely affect environmental resources.
South Feather proposes construction, including replacement or rehabilitation of project
recreational facilities, which could lead to stream sedimentation, increased turbidity, and
geomorphic effects if proper erosion and sediment control measures are not implemented
as part of construction.

To minimize soil erosion and dust, and to protect water quality and minimize
turbidity in streams and reservoirs, the Forest Service’s Condition No. 8 would require
South Feather to implement a soil erosion control and revegetation plan during
construction of any facilities. South Feather would develop the plan for approval by the
Forest Service, and then file it with the Commission at least 60 days before any
construction disturbance or non-routine maintenance begins.

A complete plan would include drawings and descriptions of site conditions,
proposed erosion and sediment control measures, proposed revegetation with native
species, and a proposed monitoring and maintenance schedule. Appropriate control
measures could include silt fence, sedimentation ponds, straw bales, diversion dikes or
swales, and energy-dissipation structures. Proper implementation would prevent soils
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from exiting the construction area and entering undisturbed areas. Each site would be
stabilized when construction is complete, and proper post-construction monitoring would
ensure that native species revegetate disturbed areas and that sediment does not mobilize
via rills, wasting, or other means.

Our Analysis

Designing and implementing an appropriate erosion and sediment control plan for
construction activities would prevent the release of disturbed sediment into waterways,
and therefore would prevent effects on water quality. Proper revegetation and post-
construction monitoring would ensure that disturbed areas are restored with native
species, and that gullying or other forms of erosion do not occur as a result of
construction disturbance.

Although no measures are proposed to address reservoir sedimentation and the
few areas of surface erosion (including mass wasting and rockfalls), studies, site visits,
and discussions conclude that these issues do not present significant risk during the term
of the proposed license. Alluvial sediments are likely to continue to be deposited in
project reservoirs, and some erosion is likely to continue in a small number of areas.
However, we conclude that reservoir sedimentation and erosion throughout the project do
not require measures to be taken to prevent adverse effects on environmental resources,
and no unavoidable adverse effects would result from proposed project operation.

3.3.2 Aquatic Resources
3.3.2.1 Affected Environment
33211 Water Quantity

Water Storage and Hydrology

The South Feather Power Project includes two major storage reservoirs and six
smaller reservoirs and diversion pools with little or no seasonal storage capacity. Key
characteristics of the five project reservoirs, including surface area, length, width, depth,
fluctuation, and releases, are described below.

Little Grass Valley reservoir has a maximum surface area of 1,650 acres at full
pool, is 3.45 miles long, has a maximum width of 4,611 feet, and a maximum depth of
about 179 feet near the dam. In a typical year the reservoir surface elevation fluctuates
by about 31 feet. Water is normally released into the SFFR via three low-level outlets
and the dam spillway.

Sly Creek reservoir has a surface area of 619 acres at full pool, is about 2.52 miles
long, has a maximum width of about 1,918 feet, and a maximum depth of about 241 feet
near the dam. The reservoir shoreline is about 12.2 miles long. In a typical year, the
reservoir water surface elevation fluctuates by about 102.5 feet. Water is normally
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released into Lost Creek reservoir through the Sly Creek powerhouse or via the pressure
relief valve that bypasses the powerhouse.

Lost Creek reservoir has a maximum a surface area of 137 acres at full pool, is
about 1.46 miles long, has a maximum width of about 1,118 feet, and a maximum depth
of about 99.5 feet near the dam. The reservoir shoreline length is about 5.75 miles. In a
normal year, the reservoir water surface elevation fluctuates by about 14.6 feet. Water is
normally released into Lost Creek through three low-level outlets or to the Woodleaf
powerhouse on the SFFR through the Woodleaf power tunnel.

Ponderosa reservoir has a surface area of 103 acres at full pool, is about 1.7 miles
long, has a maximum width of about 727 feet, and a maximum depth of about 130 feet
near the dam. The reservoir shoreline is about 4.1 miles long. In a typical year, the
reservoir water surface elevation fluctuates by about 11.5 feet. Water is conveyed from
Ponderosa dam to the Miners Ranch reservoir via the Miners Ranch conduit; spills at the
dam, when they occur, pass into Lake Oroville. There is also one low-level outlet that
can be used to make releases into Lake Oroville.

Miners Ranch reservoir, which is located off-stream, has a surface area of 48 acres
at full pool, is about 0.5 mile long, has a maximum width of about 932 feet, and a
maximum depth of about 50 feet near the dam. The reservoir shoreline is about 1.8 miles
long. In a typical normal water year,' the reservoir water surface elevation fluctuates by
about 9.0 feet. Water is normally released into Bangor canal through the Miners Ranch
dam low-level outlet, to the Miners Ranch treatment plant through a set of pumps, and to
Kelly Ridge powerhouse through the Kelly Ridge power canal and tunnel.

Table 3-1 shows physical characteristics of each reservoir and diversion pool, and
figure 3-1 shows seasonal trends in water storage in the major storage reservoirs. Figures
3-2 and 3-3 show annual variations in water levels at the two storage reservoirs, Little
Grass Valley and Sly Creek, respectively. Tables 3-2 through 3-7 provide regulated and
unregulated flow statistics for each of the four bypassed reaches. By removing the
effects of changes in storage within the reservoirs, the unregulated flow statistics show an
approximation of the inflows to each reservoir.

OWater year types (from water year DWR estimate of total unimpaired runoff type
in the Feather River at Oroville in acre-feet) are defined as: Dry: less than or equal to
2,400,000; Below Normal: greater than 2,400,000 and less than 4,000,000; Above
Normal: greater than or equal to 4,000,000 and less than Normal 7,100,000; and Wet:
greater than or equal to 7,100,000.
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Table 3-1.  Reservoir and diversion pool characteristics. (Source: South Feather,

2007)
Elevation (feet) Storage capacity (acre-feet)
Normal Normal
Maximum Minimum Normal Normal
Dam (msl) (msl) Difference  Maximum Minimum Difference
Little Grass 5,046 4,935.6 110.4 89,800 90 89,710
Valley
reservoir
South Fork 3,557 3,540.5 16.5 87 0 87
diversion pool
Slate Creek 3,552 3,535 17 02 0 0
diversion pool
Sly Creek 3,527 3,377 150 64,338 5,678 58,660
reservoir
Lost Creek 3,283 3,270 13 5,361 3,692 1669
reservoir
Forbestown 1,783 1,763 20 352 239 113
diversion pool
Ponderosa 960 947 13 4,177 2,534 1643
reservoir
Miners Ranch 890 878 12 896 15 881
reservoir

a

The Slate Creek diversion pool originally had a storage capacity of 643 acre-feet, but
the impoundment’s current storage capacity is negligible due to sedimentation.
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Feather, 2007)
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Table 3-2.  Estimated unregulated streamflows below Little Grass Valley dam at USGS gage no. 11395030. (Source:
Staff, based on flow data from license application for water years 1973 to 2001)

91-¢

Statistic  Oct. Nov. Dec. Jan. Feb. March  April May June July  August Sept. Yearly
Mean 13 65 109 168 182 220 224 251 107 20 7 7 114
Max. 524 2743 4319 7590 6680 3947 1593 2482 958 241 30 148 7590
Min. 3 2 2 4 6 7 9 15 3 2 2 2 2
90% 3 5 8 11 19 61 97 41 11 6 4 3 5
Exc.

80% 4 6 11 17 31 84 130 65 15 7 4 4 6
Exc.

50% 6 10 26 58 87 140 200 208 37 12 6 5 27
Exc.

20% 11 49 116 205 218 261 308 410 156 23 9 7 177
Exc.

10% 19 139 260 385 348 431 360 512 315 37 12 8 305

Exc.




Table 3-3.  Regulated streamflows below Little Grass Valley dam at USGS gage no. 11395030. (Source: Staff, based on
flow data from license application for water years 1973 to 2001)

Statistic  Oct. Nov. Dec. Jan. Feb. March  April May  June July August Sept. Yearly

L1-¢

Mean 100.1 89.2 71.3 86.3 103.6 114.7  91.1 133.8 103.9 109.0 1249 1519 106.6

Max. 484.0 1580.0 3510.0 5420.0 5200.0 1670.0 1040.0 2930.0 760.0 484.0 568.0 509.0 5420.0

Min. 4.2 2.2 2.2 1.9 1.9 1.8 32 2.5 39 32 32 5.7 1.8
90% 8.7 4.2 4.4 5.0 4.8 6.4 7.3 9.5 6.6 6.3 8.5 41.0 6.0
Exc.
80% 13.0 5.3 64 7.6 7.2 9.2 8.5 12.0 9.3 11.0 13.0 55.0 9.3
Exc.

50% 81.0 55.0 12.0 13.0 14.0 21.0 20.0 29.0 54.0 101.0 117.0 118.0 54.0
Exc.

20% 175.0 167.0 129.0 164.0 182.0 199.0 208.0 230.0 167.0 199.0 205.0 238.0 193.0
Exc.

10% 198.0 223.0 236.0 216.0 244.2 261.0 254.0 353.0 307.0 236.0 240.2 302.0 251.0
Exc.




Table 3-4.  Estimated unregulated streamflows below Slate Creek diversion dam at USGS gage no. 11443300. (Source:
Staff, based on flow data from license application for water years 1973 to 2001)

Statistic  Oct. Nov. Dec. Jan. Feb. March  April May June July  August Sept. Yearly

81-¢

Mean 24 123 209 328 371 462 390 370 152 36 14 12 207

Max. 1000 5232 7720 12100 10583 5466 5486 4734 984 400 58 283 12100

Min. 5 5 5 7 11 18 18 28 6 4 3 3 3
90% 6 10 15 21 35 127 144 63 20 11 7 6 9
Exc.

80% 8 11 22 33 61 175 192 100 28 13 8 7 12
Exc.

50% 11 20 49 107 180 309 331 284 66 22 12 10 50
Exc.

20% 20 93 221 396 442 553 543 601 226 43 18 14 314
Exc.

10% 36 264 500 759 779 866 669 802 425 70 22 16 530

Exc.




61-¢

Table 3-5.  Regulated streamflows below Slate Creek diversion dam at USGS gage no. 11443300. (Source: Staff, based
on flow data from license application for water years 1973 to 2001)

Statistic Oct. Nov. Dec. Jan. Feb. March  April May June July  August Sept. Yearly

Mean 15 62 132 196 220 245 183 165 42 12 11 10 107

Max. 668 4650 7710 12100 10500 5370 5350 3890 984 36 33 53 12100

Min. 5 5 1 6 1 4 7 6 6 3 3 3 1

90% 6 8 9 9 9 10 11 10 10 9 7 6 8

Exc.

80% 8 10 10 11 11 11 11 11 11 10 8 7 10

Exc.

50% 10 11 11 12 12 19 13 12 11 11 11 10 11

Exc.

20% 13 15 19 169 236 362 410 341 16 12 13 12 25

Exc.

10% 16 54 261 455 502 615 567 572 33 16 14 14 2901

Exc.




0C-¢

Table 3-6.  Estimated unregulated streamflows below Lost Creek dam at gage no. 11396000. (Source: Staff, based on
flow data from license application for water years 1973 to 2001)

Statistic Oct. Nov. Dec. Jan. Feb. March  April May June July  August Sept. Yearly

Mean 12 48 89 139 158 193 137 97 45 17 8 7 79

Max. 247 1271 3751 5879 3856 2259 1666 862 202 120 30 137 5879

Min. 3 3 3 4 6 9 9 9 4 2 2 2 2

90% 4 6 9 12 19 42 35 29 12 7 4 4 6

Exc.

80% 5 7 12 18 30 73 53 37 16 8 5 4 7

Exc.

50% 7 11 26 55 90 144 121 71 33 13 7 6 26

Exc.

20% 11 49 100 190 203 250 196 150 70 24 11 8 119

Exc.

10% 18 113 190 316 341 365 253 208 97 34 13 10 196

Exc.




Table 3-7.  Regulated streamflows below Lost Creek dam at gage no. 11396000. (Source: Staff, based on flow data from
license application for water years 1973 to 2001)

1C-¢

Statistic Oct. Nov. Dec. Jan. Feb. March  April May June July  August Sept. Yearly
Mean 4 3 48 52 96 103 57 43 45 4 4 5 38
Max. 100 44 2650 4490 3300 2250 1410 1530 954 170 15 218 4490
Min. 0 0 0 0 0 0 0 0 0 0 0 0 0
90% 1 0 0 1 1 1 1 1 1 1 1 1 1
Exc.

80% 1 1 1 1 1 1 1 1 1 1 1 1 1
Exc.

50% 2 3 3 4 4 4 6 5 5 5 5 5 4
Exc.

20% 5 4 5 6 20 189 9 9 8 6 6 6 7
Exc.

10% 8 6 6 74 316 351 293 86 10 9 9 9 11

Exc.




Consumptive Use

South Feather’s Miners Ranch water treatment plant, located on the northwest side
of Miners Ranch reservoir, was constructed and placed into service in 1981. It draws
water directly from the Miners Ranch reservoir immediately upstream from the inlet to
the Kelly Ridge tunnel. Average annual withdrawals total 5,768 acre-feet, with the
months of May through September constituting the peak delivery season. The Miners
Ranch treatment plant has the capacity to deliver 14.5 million gallons per day (MGD),
about 22.4 cfs. The average daily demand is 5.3 MGD (about 8.2 cfs).

South Feather’s Bangor canal, a non-project feature receiving water from Miners
Ranch reservoir, serves irrigation water along the canal and the Bangor water treatment
plant. This facility has an average daily demand of 0.018 MGD (about 0.03 cfs). With
the addition of water supplied to irrigators, annual consumptive use on the Bangor canal
averages 8,813 acre-feet.

South Feather’s Palermo canal, a non-project feature, distributes an average of
7,340 acre-feet to customers from Oroville dam at a maximum rate of 40 cfs. The canal
uses inflows from Sucker Run Creek and spilled flows from Ponderosa dam.

Yuba County Water District operates the Forbestown water treatment plant, which
receives water from the project’s Woodleaf power tunnel, delivered via South Feather’s
Forbestown ditch, a non-project feature. Yuba County Water District has a contractual
right to request delivery of up to 3,700 acre-feet of water annually into the Forbestown
ditch for its irrigation customers and for the Forbestown water treatment plant, and
additional quantities of water can be taken into the Forbestown ditch, up to 15,500 acre-
feet per calendar year, subject to reimbursement to the project for foregone power
generation revenues.

3.3.2.1.2 Water Quality

Like many other headwater streams of the Sierra Nevada, tributaries of the SFFR
generally have excellent water quality. Below Little Grass Valley reservoir, the SFFR
gains water as it flows downstream and is joined by Bear, Lost, and Oroleve creeks
before flowing into Ponderosa reservoir. With the possible exception of legacy
contamination from historic gold mining activities, contaminants responsible for lower
water quality are generally associated with agricultural activities and residential areas that
primarily occur outside the project area and in lower elevation areas.

Water Quality Standards

The Central Valley Regional Water Quality Control Board (CVRWQCB) adopted
a basin plan in 1994, which was revised in 1998 and 2001, for the Sacramento River and
its tributaries. The basin plan formally designates existing and potential beneficial uses
and water quality objectives. No modification to the basin plan has been specifically
developed for the South Fork Feather River within the project area.
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Because the SFFR and Lost Creek in the project vicinity are not specifically
addressed within the current basin plan, South Feather contacted CVRWQCB to
determine what beneficial uses applied to the project area. CVRWQCB replied by letter
on October 25, 2006, stating that the beneficial uses applied to the Feather River from the
Fish Barrier dam to the Sacramento River are appropriate to apply to the SFFR. In its
letter, CVRWQCB designated 10 existing and potential beneficial uses: municipal and
domestic supply, agricultural supply, hydropower generation, water contact recreation,
non-contact water recreation, cold freshwater habitat, warm freshwater habitat, migration
of aquatic organisms, spawning, and wildlife habitat. Table 3-8 lists water quality
objectives specified in the basin plan to protect these beneficial uses.

No sections of the SFFR, Lost Creek, or Slate Creek in the vicinity of the project
are included on the most recent California 303(d) list and Total Maximum Daily Load
(TMDL) priority schedule.

Monitoring studies conducted by South Feather found minor exceedances of water
quality objectives for several constituents, but no adverse effects on beneficial uses. The
observed exceedances are summarized as follows.

Chemical Constituents. With the exception of one unexpectedly high arsenic
value in the Slate Creek diversion dam reach, human health based criteria were not
exceeded during 2004. Low levels of other inorganic and trace metal constituents in
samples collected throughout the study area demonstrate generally high water quality
typical of many snow-melt fed river systems of the Sierra Nevada.

Dissolved Oxygen. Periods of hypoxia occur seasonally in the deeper portions of
Little Grass Valley, Ponderosa, and Lost Creek reservoirs. However, metalimnetic,
epilimnetic and downstream dissolved oxygen levels remained above the 7 mg/L
standard at all times, and the observed periods of anoxia in deeper portions of these
reservoirs had no apparent effect on beneficial uses.

Tastes and Odor. Periods of anoxia in project reservoirs may be associated with
releases of taste and odor compounds such as iron and manganese. Iron and manganese
exceeded secondary maximum contaminant levels (MCLs) upstream of Ponderosa
reservoir and downstream of the Slate Creek diversion dam in August 2004. Sampling
showed iron concentrations up to three times higher in the hypolimnion than in the
epilimnion of Ponderosa reservoir, suggesting that anoxic conditions in Ponderosa
reservoir may alter oxidation/reduction conditions sufficiently to affect downstream
levels of these constituents. However, given no history of taste and odor complaints from
municipal water users, these effects appear to be minor.
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Table 3-8.  Water quality objectives to support designated uses in SFFR in the project
area. (Source: CVRWQCB, 1998)

Water Quality
Objective

Description

Bacteria

Biostimulatory
Substances

Chemical
Constituents

Color

Dissolved oxygen

Floating Material

In terms of fecal coliform. Less than a geometric average of 200
per 100 mL water on five samples collected in any 30-day period
and less than 400 per 100 mL on 10 percent of all samples taken in
a 30-day period.

Water shall not contain biostimulatory substances that promote
aquatic growth in concentrations that cause nuisance or adversely
affect beneficial uses.

Waters shall not contain chemical constituents in concentrations
that adversely affect beneficial uses. Specific trace element levels
are given for certain surface waters, none of which include the
waters in the vicinity of the Project. Electrical conductivity (at
25°C) shall not exceed 150 micromhos/cm (90 percentile) in well-
mixed waters of the Feather River from the Fish Barrier dam at
Oroville to Sacramento River. Other limits for organic, inorganic
and trace metals are provided for surface waters that are designated
for domestic or municipal water supply. In addition, waters
designated for municipal or domestic use must comply with
portions of Title 22 of the California Code of Regulation.

Water shall be free of discoloration that causes a nuisance or
adversely affects beneficial uses.

Monthly median of the average daily dissolved oxygen
concentration shall not fall below 85 percent of saturation in the
main water mass, and the 95 percent concentration shall not fall
below 75 percent of saturation. Minimum level of 7 mg/L.

Specific dissolved oxygen water quality objectives below Oroville
dam are 8.0 mg/L. from September 1 to May 31, for Feather River
from Fish Barrier Dam at Oroville to Honcut Creek (surface water
body #40). When natural conditions lower dissolved oxygen below
this level, the concentrations shall be maintained at or above 95
percent of saturation.

Water shall not contain floating material in amounts that cause a
nuisance or adversely affect beneficial uses.
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Water Quality
Objective

Description

Oil and Grease

pH

Pesticides

Radioactivity

Sediment

Settleable Material

Suspended
Material

Tastes and Odor

Temperature

Water shall not contain oils, greases, waxes or other material in
concentrations that cause a nuisance, result in visible film or
coating on the surface of the water or on objects in the water, or
otherwise adversely affect beneficial uses.

The pH of surface waters will remain between 6.5 to 8.5, and cause
changes of less than 0.5 in receiving water bodies.

Waters shall not contain pesticides or a combination of pesticides in
concentrations that adversely affect beneficial uses. Other limits
established as well.

Radionuclides shall not be present in concentrations that are
harmful to human, plant, animal or aquatic life nor that result in the
accumulation of radionuclides in the food web to an extent that
presents a hazard to human, plant, animal or aquatic life.

The suspended sediment load and suspended-sediment discharge
rate of surface waters shall not be altered in such a manner as to
cause a nuisance or adversely affect beneficial uses.

Waters shall not contain substances in concentrations that result in
the deposition of material that causes a nuisance or adversely
affects beneficial uses.

Waters shall not contain suspended material in concentrations that
cause a nuisance or adversely affect beneficial uses.

Water shall not contain taste- or odor-producing substances in
concentrations that impart undesirable tastes and odors to domestic
or municipal water supplies or to fish flesh or other edible products
of aquatic origin, or that cause nuisance, or otherwise adversely
affect beneficial uses.

The natural receiving water temperature of interstate waters shall
not be altered unless it can be demonstrated to the satisfaction of
the Regional Water Quality Control Board that such alteration in
temperature does not adversely affect beneficial uses. Increases in
water temperatures must be less than 2.8°C above natural
receiving-water temperature.
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Water Quality
Objective Description

Toxicity All waters shall be maintained free of toxic substances in
concentrations that produce detrimental physiological responses in
human, plant, animal, or aquatic life. Compliance with this
objective will be determined by analysis indicator organisms,
species diversity, population density, growth anomalies, and
biotoxicity tests as specified by the Regional Water Quality Control
Board.

Turbidity In terms of changes in turbidity (NTU) in the receiving water body:
where natural turbidity is 0 to 5 NTUs, increases shall not exceed 1
NTU; where 5 to 50 NTUs, increases shall not exceed 20 percent;
where 50 to 100 NTUs, increases shall not exceed 10 NTUs; and
where natural turbidity is greater than 100 NTUs, increase shall not
exceed 10 percent.

Toxicity. In addition to an unexpectedly high arsenic level found in Slate Creek
during an October 2004 storm event, the low levels of alkalinity and hardness found
throughout the study area act to increase the toxicity of other trace metals, including lead;
concentrations of which were slightly in excess of California Toxics Rule (CTR) criteria
in Sly Creek and Little Grass Valley reservoirs. Lead was also found above the detection
limit and Criterion Continuous Concentrations (CCC) criteria in Little Grass Valley
reservoir following a storm event in October 2004, with measured levels at downstream
locations in the Little Grass Valley, South Fork diversion dam, and SFFR/Lost Creek
reaches above CCC criteria, but below the laboratory detection limit. With the exception
of one additional sample in excess of CTR 1-hour criteria for silver at the Forbestown
diversion dam in August 2004, low levels of other inorganic and trace metal constituents
in samples collected throughout the study area do not exceed CTR criteria and are
consistent with the generally high water quality typical of snow-melt fed river systems of
the Sierra Nevada. Although results indicate that consistent low-level exceedances of
lead criteria occur in Sly Creek reservoir and potential associations with stormwater
runoff at other locations, no connection to project O&M is evident.

Water Temperature. Because the basin plan does not provide a numerical
temperature water quality objective other than limitation of warming to less than 5°F
(2.8°C) that is applicable to hydroelectric project relicensing, South Feather assumed that
the cold freshwater habitat beneficial use was considered to be supported if the mean
daily water temperature remained below 20°C, which is generally considered to be near
the upper limit of the optimal temperature range for rainbow trout. Moyle (2002) states
that the optimal temperatures for growth of rainbow trout are around 15 to 18°C, and
Behnke (1992) reports that other fish species may gain a competitive advantage over
trout as water temperatures approach 21°C. Although warmwater fish typical of
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transition zone or Sierran foothill fish assemblages (e.g., Sacramento pikeminnow,
sucker, and hardhead) can abide warmer waters (25 to >30°C), these species are fairly
tolerant of a wide temperature range and can experience optimum growth temperatures
that overlap with those of more typical coldwater fish (e.g., trout). Most streams in
which hardhead occur have summer temperatures in excess of 20°C, and optimal
temperatures appear to be between 17 and 28°C (Moyle, 2002). As the basin plan does
not put forth numerical limits for the warm freshwater habitat beneficial use, the presence
of warmwater tolerant species (e.g., hardhead) was used to determine whether the basin
plan’s warmwater beneficial use designation could be appropriately applied to a given
reach or subreach.

Cold supporting reaches. Daily mean water temperatures in the Little Grass
Valley dam reach did not exceed 20°C at any time. Although the South Fork diversion
dam reach did exceed the 20°C threshold at the most downstream site, exceedances were
rare and the maximum daily mean water temperature was not far above the 20°C
threshold. Similarly, although the two sites in the SFFR/Lost Creek reach had mean daily
water temperatures that exceeded 20°C for a combined total of 6, 13, and 9 days in July
2004, 2005, and 2006, respectively, the maximum daily mean water temperature
measured was only 21.5°C. In the Lost Creek dam reach, only one daily mean water
temperature measured higher than 20°C over the 2004 to 2006 study period (20.3°C) in
July 2005, just upstream of the confluence with the SFFR. Because of the short duration
of temperatures in excess of 20°C, these reaches were considered supportive of basin plan
designated beneficial uses related to cold freshwater habitat.

Warm supporting reaches. Exceedances of 20°C mean daily water temperature
objectives occurred in June through August in each year of monitoring throughout the
length of the Forbestown diversion dam reach below the migration barrier waterfall at
SFFR RM 3. However, the observed temperature exceedances are not necessarily an
indication of project-related impairments. The Forbestown diversion dam reach is
located at elevations 981 to 1,703 feet msl, corresponding to the lower Sierra Nevada
foothills transition zone. The typical historic (unregulated) hydrograph of the Sierra
Nevada Range was snowmelt driven, with mid- to late summer months in the foothills
transition zone supporting low flows and warmer water temperatures. Without the
influence of cold hypolimnetic releases from Little Grass Valley, Sly Creek, and Lost
Creek reservoirs, the Forbestown diversion dam reach most likely did not provide water
temperatures at or below 20°C in this reach during the mid to late summer.

Non-supporting reaches. Over the entire Slate Creek diversion dam reach,
exceedances of 20°C mean daily water temperatures occurred from June through
September. Review of Slate Creek diversion flows over the 29 years of record indicate
that diversions are typically discontinued by mid-June in Dry water year types, prior to
increases in water temperatures above the 20°C threshold. However, in Normal and Wet
water year types Slate Creek diversions can continue into July, when upstream water
temperatures are higher. Although the Slate Creek diversions are typically discontinued
or much reduced during time periods when water temperatures exceed the 20°C

3-27



threshold, project operation may have some effect on summer water temperatures
immediately below the Slate Creek diversion dam and on support of designated cold
freshwater habitat. In the lower portion of the reach, water temperatures in July are likely
to exceed 20°C threshold regardless of project operation.

3.3.2.1.3 Aquatic Biota

Streams and reservoirs in the project area support fisheries for rainbow, brown,
and brook trout, and a transitional warmwater fish assemblage in the lower elevation
portions of the project area. In this section we describe the aquatic habitats and aquatic
biota within project-area waters.

Special Status Aquatic Species

Three special-status fishes may occur within the project area. Rainbow and brown
trout are Forest Service Management Indicator Species, and the hardhead is a California
Species of Concern and a Forest Service Sensitive Species. Three federally listed
salmonid species (winter-run Chinook salmon (endangered), Central Valley spring-run
Chinook salmon (threatened), and Central Valley steelhead (threatened) occurred in the
project area prior to the construction of the DWR’s Oroville dam and the Oroville
Project’s fish barrier dam, located about 5 miles downstream of Oroville dam.

Coastal rainbow trout are the trout species native to most west-side watersheds,
and were historically found below an elevation of 4,900 feet, but have been introduced
throughout the western Sierra Nevada including most of the project area. Rainbow trout
spawn in the spring, although the specific spawning time is influenced by factors such as
the genetic strain of the fish, water temperature, and period of daylight. Spawning
usually occurs in gravel riffles or gravel pockets of small streams. Females excavate a
nest, or “redd,” in the gravel and, after spawning, cover the eggs with gravel. After
hatching, the fry remain in the gravels until their yolk sacs are absorbed. The fry then
venture into open water, feeding on plankton and aquatic macroinvertebrates. As they
mature, they begin to feed on aquatic and terrestrial insects, and large trout also feed on
fish and crayfish.

Brown trout are an introduced species in California, and occur mainly in low- to
mid-elevation ranges. Brown trout spawn in the fall, although the specific spawning time
is influenced by factors such as the genetic strain of the fish, water temperature, and
period of daylight. Spawning usually occurs in gravel riffles or gravel pockets of small
streams. Despite differences in timing, the spawning and rearing characteristics of brown
trout are similar to rainbow trout. Brown trout can be found in tributaries, rivers, lakes,
and reservoirs. Adults generally remain near the bottom of pools, while juveniles can be
found in riffles as well as in pools. Brown trout prefer temperatures below 20°C, and
have high growth rates at water temperatures between 12 and 20°C (Moyle, 2002).
Brown trout compete with other trout species for resources.
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Hardhead are a large, native minnow that is generally found in undisturbed areas
of larger low- to middle-elevation streams (elevation between 30 to 4,760 feet in the
Sacramento and San Joaquin watersheds). Its range extends from the Kern River in the
south to the Pit River in the north. Hardhead inhabit areas that have clear, deep pools
with sandy, gravel/boulder substrates and slow water velocities (less than 0.05
feet/second). Hardhead co-occur with Sacramento pikeminnow and usually with
Sacramento suckers, and tend to be absent from streams where introduced species,
especially centrarchids, predominate. Hardhead have been identified in Ponderosa
reservoir through fish population surveys and in the SFFR immediately above Ponderosa
reservoir. Adults spawn and juveniles rear in the Forbestown bypassed reach, but they
have not been documented upstream of the fish migration barrier 1.8 miles upstream of
Ponderosa reservoir.

Chinook salmon (both fall- and spring-run) were historically abundant in the
Feather River watershed prior to the start of construction of Oroville dam in 1961.
Winter-run Chinook salmon were not known to occur in the Feather River watershed.
Fall-run Chinook salmon were less abundant and less widely distributed than the spring-
run, and spawned primarily in the mainstem river. Spring-run Chinook salmon ascended
all four branches of the Feather River (West Branch, North Fork, Middle Fork, and South
Fork) above Oroville, with the longest migrations up the North Fork. Spring-run
Chinook salmon migrations up the SFFR were limited by low summer flows caused by
water diversions at the Forbestown and Palermo canals. Yoshiyama et al. (2001) states:
“Before the diversions of the stream, spring-run salmon may have ascended to the
vicinity of Forbestown, near the present upper limit of the South Fork arm of Lake
Oroville.” However, the historic distribution of anadromous fish in the SFFR may have
been extended by a fish ladder and impoundment at Enterprise dam (prior to filling of
Lake Oroville), which could have provided access for anadromous fishes as far upstream
as the natural barriers documented by Chandler (1952). This estimate is corroborated by
observation of an anadromous fish (steelhead or salmon) in the SFFR about 1 mile
downstream of Carlysle Mine, near the current Ponderosa dam (Chandler, 1952).

Prior to construction of Oroville dam, Cal Fish & Game surveyed the SFFR in
connection with its recommendations regarding construction of the South Feather Power
Project (Chandler, 1952). The purpose of the survey was to establish the upstream extent
of anadromous fish use. A pedestrian survey of the reach identified two barriers: a low
flow barrier (cascade with an 8 foot drop) about 1.1 miles upstream of Ponderosa
reservoir’s current normal maximum water surface elevation, and a main barrier about
2.05 miles upstream of Ponderosa reservoir’s normal maximum water surface elevation.
The main barrier was reported as “about 15 feet high” with a deep pool at the base.
Chandler noted that heavy mining occurred throughout the SFFR and patches of gravel
were uncommon, particularly between Ponderosa reservoir and the lower migration
barrier. Based on available spawning habitat, Cal Fish & Game personnel estimated that
approximately 26 spawning pairs of salmon could be accommodated below and 130 pairs
could be accommodated above the lower barrier (Chandler, 1952).
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Benthic Macroinvertebrates

During sampling conducted at three locations in SFFR during fall 1986, a total of
43 invertebrate groups and subgroups of six different taxa were identified (most often to
genus). Insects comprised 39 of 43 groups, with typical mountain stream insects such as
mayflies, stoneflies, caddisflies, and midges dominant. Other invertebrates included
oligochaetes, nematodes, crustaceans, and gastropods. Invertebrate densities were 27 to
283 organisms per square-foot. The diversity and densities of invertebrates were similar
in all SFFR sample sections and were slightly lower than in less developed streams, but
are not atypical for a developed Sierra Nevada stream like the SFFR. South Feather did
not find the two special-status aquatic macroinvertebrates that have a potential to occur in
the project area (the amphibious and golden-horned caddisflies, both federal species of
concern). Neither of these species has been documented to occur in the project area.

Reservoir Fish

In total, 16 different species (not including trout hybrids) have been documented
in project reservoirs (table 3-9). During sampling conducted in the fall of 2004, South
Feather observed 12 species in the reservoirs, including three species (California roach,
carp, and speckled dace) that had not been previously documented. Four species
(channel catfish, golden shiner, hitch, and tui chub) that were observed in project
reservoirs historically were not observed during the 2004 surveys.

Table 3-9.  Fish species documented in the South Feather Power Project reservoirs. ?

Little Grass Valley  Ponderosa Sly Creek Lost Creek

Species Reservoir Reservoir Reservoir Reservoir
Brown bullhead [ J¢
Brown trout [ Jo) [ Yo [ Yo [ o)
California roach o o
Carp o
Channel catfish ° °
Golden shiner ° °
Green sunfish 0
Hardhead Yo
Hitch )
Kokanee o °
Rainbow trout ®0 ) [ Ye) 'Y}
Sacramento 'Y}
pikeminnow
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Little Grass Valley Ponderosa Sly Creek Lost Creek

Species Reservoir Reservoir Reservoir Reservoir
Sacramento sucker (o)
Smallmouth bass o [ J¢)
Speckled dace o
Trout hybrids ° °
Tui chub °
2 ° Species documented during 2004 surveys.
@ Species documented historically.

Little Grass Valley Reservoir. Historically, brown trout, rainbow trout, brown
bullhead, and golden shiner have been documented in Little Grass Valley reservoir.
Species captured in 2004 that had not been previously documented included kokanee and
smallmouth bass. Rainbow trout and brown trout were the more abundant species,
representing 54 percent of the total catch. Both species were distributed evenly around
the reservoir and were captured in both shallow and deeper waters (from near-surface, to
100-foot depth). Brown bullhead was captured almost entirely within two nets along the
north shore of the reservoir and within approximately 1 mile of the SFFR inflow.
Smallmouth bass were captured almost entirely along the north shore of the reservoir
within 1 mile of the Black Rock Creek and the SFFR inflows. All trout, kokanee, and
smallmouth bass captured were adults. Brown bullhead was the only species captured as
both juveniles and adults.

Sly Creek Reservoir. Historically, brown trout, channel catfish, golden shiner,
green sunfish, hitch, kokanee, rainbow trout, and tui chub have been documented in the
reservoir. In 2004, brown trout, green sunfish, and rainbow trout were again captured. In
addition, California roach and speckled dace were also documented in the reservoir.
Historical reports of channel catfish, golden shiner, hitch, kokanee, and tui chub in Sly
Creek reservoir were not confirmed by the capture of any of those species in the 2004
survey. California roach was the most abundant species, representing 72 percent of the
total catch followed by brown trout which represented 12 percent of the captured fish.
California roach and green sunfish were evenly distributed in shallow waters around the
reservoir. Brown trout and rainbow trout were evenly distributed in both shallow and
deeper waters around the reservoir (from near surface to 100-foot depths). Only a single
speckled dace was captured in 2004. All brown trout and speckled dace captured and the
majority of rainbow trout captured were adults. California roach were captured as both
juveniles and adults and green sunfish were captured only as juveniles.

Lost Creek Reservoir. Brown trout and rainbow trout were historically
documented in the reservoir. In addition to those species, California roach and carp were
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captured in the reservoir during the 2004 surveys. California roach was the most
abundant species, representing 79 percent of the fish captured, followed by brown trout.
Rainbow trout and California roach were captured only in shallow water habitats. Brown
trout were evenly distributed around the reservoir in both deep and shallow waters (from
near-surface to 50-foot depths). Brown trout and carp were all captured as adults.
Rainbow trout and California roach were captured as both juveniles and adults.

Ponderosa reservoir. Fish species that occur in Ponderosa reservoir include
brown trout, rainbow trout, channel catfish, hardhead, Sacramento pikeminnow,
Sacramento sucker, and smallmouth bass. During sampling in 1998 and 2001,
Sacramento sucker was the dominant species captured followed by Sacramento
pikeminnow, hardhead, brown trout, and smallmouth bass. In September 2004,
Sacramento sucker was the dominant species, followed by hardhead. Hardhead,
Sacramento pikeminnow, and smallmouth bass were distributed throughout the reservoir
in both shallow and deeper waters. Only one brown trout was captured in the reservoir.
With the exception of brown trout, both juveniles and adults of all species were captured.

Miners Ranch Reservoir. South Feather states that it is unaware of any aquatic
surveys in this reservoir, but expects fish populations to be similar to those in Ponderosa
reservoir because of the hydrologic connection between the two reservoirs via Miners
Ranch conduit. Fish species expected to occur include rainbow trout, brown trout,
channel catfish, hardhead, Sacramento pikeminnow, Sacramento sucker, and smallmouth
bass. Because the reservoir provides domestic water supply, it is closed to fishing.

Stream Fish Populations

During 2004-2006 surveys, South Feather looked at all project reaches and
reference reaches with similar habitat characteristics selected for comparison of fish
populations. During the 2004 to 2006 surveys, nine species were identified, including
three (kokanee, smallmouth bass, and hitch) that were not previously documented.
Rainbow and brown trout were the dominant species throughout most of the study area,
and many sites within the study area were composed exclusively of trout. Trout were the
only species observed in the upper reaches of the SFFR and in Lost Creek. Between the
rainbow and brown trout populations, the dominant species has fluctuated over time
throughout the study area.

There is a natural upstream migration barrier about 1.8 miles upstream of
Ponderosa reservoir that prevents many transitional and warmwater species from moving
above this location. Below this barrier, the species composition expands to include more
transitional zone species (including hardhead, Sacramento sucker, and Sacramento
pikeminnow), several of which are presumed to migrate upstream from Ponderosa
reservoir. The species composition in Slate Creek follows a similar pattern, with the fish
composition in the upper elevations of Slate Creek includes rainbow trout and speckled
dace, whereas the lower section of Slate Creek includes transition zone species as well as
one warmwater species (smallmouth bass). The lower section of Slate Creek also
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contains migratory species from New Bullards Bar reservoir (including transition zone
species and kokanee) which could migrate up to a natural upstream migration barrier
located approximately 4.6 miles upstream of the North Yuba River confluence.

The species distribution pattern observed in the project area follows the
temperature regime of the study area. Trout generally dominated in most of the reaches,
while transitional warmwater species dominated in the warmer downstream, lower
elevation reaches. Water temperature at all sampling locations followed an overall
seasonal pattern of generally rising temperatures from March through July, and generally
decreasing temperatures from August through October. Between March and September
2004, mean daily water temperatures increased from a range of 5 to 8°C at upper
elevation sites to a range of 17 to 21°C at lower elevations. The mean daily temperature
in the Lost Creek dam reach also increased downstream with the maximum daily
temperature of 19.0°C recorded near the SFFR confluence in July. The species
composition in Lost Creek was exclusively trout, with historical records including
speckled dace and California roach. Within the Forbestown diversion dam reach water
temperatures as high as 24.5°C were recorded just above Ponderosa reservoir, and this
section of stream was composed primarily of transitional zone species such as hardhead
and Sacramento pikeminnow. The mean daily temperature in the Slate Creek diversion
dam reach reached a maximum mean daily temperature of 22.1°C in July near the lower
end of the reach, and this lower section supports transitional zone species as well as warm
water fish.

SFFR — Trout Dominated Sites. The fish species composition in the SFFR was
exclusively trout in the upper watershed, changing to transitional zone species (e.g.,
hardhead and Sacramento pikeminnow) in the lowermost portion of the river above
Ponderosa reservoir. Trout-dominated reaches in the SFFR include the Little Grass
Valley dam reach, the South Fork diversion dam reach, and the SFFR/Lost Creek reach.

The Little Grass Valley dam reach extends 9.1 miles from the base of Little Grass
Valley dam at elevation 4,842 feet msl, to the maximum water surface elevation of the
South Fork diversion dam impoundment at elevation 3,557 feet msl. The reach has an
average gradient of 2.7 percent. Boulder and cobble are the dominant substrate types,
and South Feather’s habitat surveys indicated that spawning gravel is available in
moderate amounts, occurring primarily in the middle portion of the reach. The
abundance of LWD was estimated at 30 pieces per mile, with most of the larger pieces
occurring in the lower and middle sections of the reach. One permanent fish migration
barrier exists in the middle of the reach.

The South Fork diversion dam reach extends 9.4 miles from the base of the South
Fork diversion dam at elevation 3,499 feet msl to the confluence with Lost Creek at
elevation 1,952 feet msl. The reach has an average gradient of 3.1 percent, boulder and
cobble were the dominant substrate, and South Feather found that spawning gravel was
less available in this reach than in any other reach in the study area. Most of the gravel
occurred within the lower half of the reach. The majority of fish cover was provided by
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boulders. Ground mapping indicated a LWD frequency of 24.5 pieces per mile, with the
majority of the larger pieces observed in the middle portion of the reach. One potential
barrier to fish migration was identified in the lower section of the reach

The SFFR/Lost Creek reach extends 1.0 mile from the Lost Creek confluence at an
elevation of 1,952 feet msl to Forbestown reservoir at an elevation of 1,783 feet msl. The
reach has an average gradient of 3.2 percent, is highly confined with boulder and bedrock
bank substrate, and the majority of the reach was confined and shallow. Spawning gravel
and fish cover analyses were not conducted for this short reach. LWD was observed at
approximately two pieces per mile through aerial videography, although this method
typically underestimates LWD frequency compared to ground mapping. No permanent
fish barriers were observed during aerial videography mapping.

The average trout biomass from 1993 to 2006 in the SFFR at trout dominated sites
ranged from 27 to 90 pounds per acre, and the average number of catchable trout per mile
ranged from 55 to 1,536 trout per mile. All sites in the four project reaches in the SFFR
(Little Grass Valley dam, South Fork diversion dam, SFFR/Lost Creek, and Forbestown
diversion dam) supported trout populations with a higher average trout biomass and
density of catchable trout than other populations found in stream sections of similar size
in the Sierra Nevada Mountains (24 pounds per acre observed by Gerstung, 1973).

Forbestown Diversion Dam Reach. The Forbestown diversion dam reach is the
5.5-mile-long section of the SFFR from the base of the Forbestown diversion dam at
elevation 1,703 feet msl to the normal high water line of Ponderosa reservoir at elevation
961feet msl. The reach has an average gradient of 2.6 percent. More than half of the 114
pools surveyed in the reach were greater than 4 feet deep, and the dominant substrate
types were boulder and bedrock. There was 190 square feet per mile of suitable
spawning gravel, which was distributed throughout the reach in small patches. The
majority of fish cover was provided by boulders; LWD was observed at a frequency of 12
pieces per mile during ground mapping. The larger pieces of LWD were evenly
distributed with pieces observed throughout the reach. Cascades formed three permanent
barriers to upstream fish migration in this reach. All three cascades occurred in the lower
half of the reach, with the lowermost barrier occurring 1.8 miles upstream from
Ponderosa reservoir.

Fish populations in the Forbestown diversion dam reach included transitional zone
species (Sacramento pikeminnow, hardhead, and Sacramento sucker), hitch, and both
rainbow and brown trout. Sacramento pikeminnow, hardhead, and Sacramento sucker
were typically the numerically dominant species, and composition varied between years.

Slate Creek Diversion Dam Reach. Slate Creek diversion dam reach extends 9.1
miles from the base of the Slate Creek diversion at elevation 3,492 feet msl to the
confluence with the North Yuba River at an elevation of 1,975 feet msl. Slate Creek has
an average gradient of 3.3 percent, and boulder is the dominant substrate type. South
Feather estimated that this reach contained 316 square feet of spawning gravel per mile,
occurring primarily in the lower end of the reach. Most of the reach was shallow and

3-34



confined with bedrock and gravel bank substrates. Cover suitable for fish was absent
from most of the reach, and no significant quantities of LWD were mapped via aerial or
ground mapping. The larger pieces of LWD that were mapped using aerial video were
distributed evenly throughout the reach. The aerial video mapping identified two
cascades that are potential barriers to fish migration.

The fish species composition in Slate Creek consisted of rainbow trout and
speckled dace in the upper watershed, changing to transitional zone (e.g., Sacramento
pikeminnow) and warmwater species (e.g., smallmouth bass) in the lowest section of the
river near the North Yuba River confluence. Average trout biomass from 1993 to 2005,
at trout-dominated sites ranged from 24 to 28 pounds per acre, and the average number of
catchable trout ranged from 248 to 304 trout per mile.

Lost Creek Dam Reach. The Lost Creek dam reach is the 3.9-mile-long section of
Lost Creek extending from the base of Lost Creek dam at elevation 3,170 feet msl to its
confluence with the SFFR at elevation 1,952 feet msl. The river has an average gradient
of 5.8 percent, and boulder and bedrock were the dominant substrates. The abundance of
spawning gravel was estimated at 255 square feet per mile. Fish cover was not present in
most of the reach, and LWD was documented at 5.7 pieces per mile. Two barriers to
upstream fish migration were identified from ground mapping, with a third barrier
identified elsewhere in the reach from the aerial video.

Fish sampling indicated that the fish population in Lost Creek is exclusively trout.
The average trout biomass from 1993 to 2005 ranged from 12 to 38 pounds per acre.
Overall, the age class distribution of trout in the Lost Creek reference reach included
moderate recruitment of YOY and a consistent low abundance of 1+ and 2+ age groups
with few older age classes (3+ and older). Downstream of Lost Creek dam, there was a
higher recruitment of YOY trout, yet still a low abundance of 1+ and 2+ age fish and
fewer older age classes (3+ and older). The age class composition varied by year,
showing lower recruitment in 1996 and 2005, and a high recruitment in 1999.

3.3.2.2 Environmental Effects

Minimum Flows

Flow regulation at Little Grass Valley and Sly Creek reservoirs and diversion of
water to the project powerhouses affect aquatic biota and recreational opportunities in
five riverine reaches. These reaches are the Little Grass Valley dam, South Fork
diversion dam, and Forbestown diversion dam reaches of the SFFR, Slate Creck below
the Slate Creek diversion, and Lost Creek below Lost Creek reservoir.

In its final license application, South Feather proposed a minimum flow regime for
each of the project reaches that varies by month for four water year types. In all cases the
proposed flows are equal to or greater than the flows that are required in the current
project license (tables 3-10 through 3-14).
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Cal Fish & Game filed a 10(j) recommendation and the Forest Service filed a
preliminary 4(e) condition specifying seasonal flow regimes for each water year type for
each reach. South Feather also filed an alternative 4(e) condition specifying minimum
flows that were in many cases consistent with the Forest Service’s 4(e) flows, and in most
other cases were intermediate between the flows proposed in the license application and
the Forest Service’s 4(e) flows. All five of these flow regimes, including those included
in the existing license, are provided in tables 3-10 through 3-14. South Feather’s
proposed flows shown in these tables represent the mean daily flow. South Feather
proposes that the instantaneous flow releases be allowed to deviate below the specified
minimum flow releases by up to 10 percent or 3 cfs, whichever is less. The Forest
Service specifies that the instantaneous flow be at lease 80 percent of the specified mean
daily flow for minimum flows less than or equal to 10 cfs, and at least 90 percent of the
specified mean daily flow for minimum flows greater than 10 cfs. Cal Fish & Game did
not state whether any short-term deviations would be allowed from the minimum flows
identified in their 10(j) recommendation.

Cal Fish & Game also filed a 10(j) recommendation that water surface elevations
at Little Grass Valley and Sly Creek reservoirs be maintained as high as possible to
protect beneficial uses of the reservoirs, while recognizing the need for protection of
ecological resources, power production, and consumptive water supply.
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Table 3-10. Minimum flows proposed, specified, or recommended for the Little Grass Valley dam reach. (Source: Staff)

Release from Little Grass Valley Dam (cfs)

LE-¢€

Wet Above Normal Below Normal Dry
SF  SFalt DFG SF  SFalt DFG SF  SFalt DFG SF SF alt DFG
Month FLA 4e FS 4e  10j FLA 4e FS 4e  10j FLA 4e FS 4e  10j FLA 4e FS 4e  10j
October 10 15 19 10 10 10 10 10 10 6 10 10
November 10 15 19 10 10 10 10 10 10 6 10 10
December 10 15 19 10 15 19 10 10 10 6 10 10
January 10 15 19 10 15 19 10 10 10 6 10 10
February 10 15 19 10 15 19 10 10 10 6 10 10
March 10 15 19 10 15 19 10 10 19 12 10 19
April 1-7 10 46 46 same 40 24 53 same 40 36 53 same 20 24 53 same
April 8-14 10 73 73 as 40 24 53 as 40 36 53 as 20 24 53 as
April 15-22 10 99 99 FS 40 24 53 FS 40 36 53 FS 20 24 53 FS
April 23-30 10 126 126 40 24 53 40 36 53 20 24 53
May 1-15 10 126 126 40 48 126 40 15 70 24 12 53
May 16-31 10 126 126 40 36 53 40 15 70 24 12 53
June 10 36 53 18 24 53 18 10 36 6 10 19
July 10 15 19 10 15 15 10 10 15 6 10 15
August 10 15 19 10 10 10 10 10 10 6 10 10
September 10 15 19 10 10 10 10 10 10 6 10 10

Notes: Shaded values are consistent with flows specified in the Forest Service’s preliminary 4(e) condition.

The release requirement for the current license is 10 cfs from May 1 to October 31; 5 cfs November 1 to April 30 in Normal and Wet water years;
and 5 cfs at all times in Dry years. Dry years are defined as 50 percent or less of average annual discharge of South Fork Feather River
(117,000 acre-feet).



Table 3-11. Minimum flows proposed, specified, or recommended for South Fork diversion dam reach. (Source: Staff)

Release from South Fork Diversion Dam (cfs)

8¢-¢

Wet Above Normal Below Normal Dry

SF  SFalt DFG SF alt DFG SF  SFalt FS DFG SF SFalt FS DFG
Month FLA 4e FS 4e 10 SFFLA 4e FS 4e 10j FLA 4e 4e 10j FLA 4e 4e 10j
October 15 19 19 24 10 10 10 10 10 10 10 10 5 10 10 10
November 15 19 19 24 10 10 10 10 10 10 10 10 5 10 10 10
December 15 19 19 24 10 19 19 24 10 10 10 10 5 10 10 10
January 15 19 19 24 10 19 19 24 10 10 10 10 5 10 10 10
February 15 19 19 24 10 19 19 24 10 10 10 10 5 10 10 10
March 15 19 19 24 20 19 19 24 10 19 19 24 12 19 19 24
April 1-7 45 46 46 52 45 36 53 58 40 36 53 58 20 28 53 58
April 8-14 45 73 73 80 45 36 53 58 40 36 53 58 20 28 53 58

April 15-16 45 99 99 108 45 36 53 58 40 36 53 58 20 28 53 58
April 17-22 45 126 99 108 45 36 53 58 40 36 53 58 20 28 53 58
April 23-30 45 126 126 137 45 36 53 58 40 36 53 58 20 28 53 58

May 1-15 27 126 126 137 45 73 126 137 40 28 70 89 20 24 53 58
May 16-31 27 126 126 137 45 53 53 58 40 28 70 89 20 24 53 58
June 27 53 53 58 25 35 53 58 18 20 36 41 5 15 19 24
July 15 19 19 24 15 15 15 15 10 15 15 15 5 10 15 15
August 15 19 19 24 10 10 10 10 10 10 10 10 10 10 10 10
September 15 19 19 24 10 10 10 10 10 10 10 10 10 10 10 10

Notes: Shaded values are consistent with flows specified in the Forest Service’s preliminary 4(e) condition.

The release requirement for the current license is 10 cfs from May 1 to October 31; 5 c¢fs Nov 1 to April 30 in Normal and Wet water years; and 5
cfs at all times in Dry years. Dry years are defined as 50 percent or less of average annual discharge of the South Fork Feather River (117,000
acre-feet).
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Table 3-12. Minimum flows proposed, specified, or recommended for Slate Creek diversion dam reach. (Source: Staff)

Release from Slate Creek Diversion Dam (cfs)

Wet Above Normal Below Normal Dry

SF  SFalt DFG SF  SFalt DFG SF  SFalt SF  SFalt
Month FLA 4e  FS4e 10j FLA 4e  FSde 10j FLA 4e  FS4e DFG10j FLA 4e  FS4e DFG 10j

October
November
December
January
February
March
April
May

June

July
August

September

% The Forest Service states 49 cfs or outlet capacity, whichever is less. DFG does not include capacity limitation.

Notes: Shaded values are consistent with flows specified in the Forest Service’s preliminary 4(e) condition.

The release requirement for the current license is 10 cfs year-round or natural inflow, whichever is less.
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Table 3-13. Minimum flows proposed, specified, or recommended for Forbestown diversion dam reach. (Source: Staff)

Release from Forbestown Diversion Dam (cfs)

Wet Above Normal Below Normal Dry
SF SF SF

SF SF FS DFG SF alt FS DFG SF alt FS DFG SF alt FS DFG

Month FLA altde 4e 10j FLA 4e 4e 10j FLA 4e 4e 10j FLA 4e 4e 10j
October 20 19 19 24 18 10 10 24 10 10 10 10 5 10 10 10
November 20 19 19 24 18 10 10 24 10 10 10 10 5 10 10 10
December 5 19 19 24 5 19 19 24 5 10 10 10 5 10 10 10
January 5 19 19 24 5 19 19 24 5 10 10 10 5 10 10 10
February 5 19 19 24 5 19 19 24 5 10 10 10 5 10 10 10
March 5 19 19 24 5 19 19 24 5 19 19 24 5 19 19 24
April 1-7 5 46 46 52 10 36 53 68 5 36 53 58 5 28 53 58
April 8-14 5 73 73 80 10 36 53 68 5 36 53 58 5 28 53 58
April 15-22 5 99 99 108 10 36 53 68 5 36 53 58 5 28 53 58
April 23-30 5 126 126 @ 138 10 36 53 68 5 36 53 58 5 28 53 58
May 1-15 10 126 126 @ 138 10 73 126 138 28 28 70 68 5 24 53 58
May 16-31 10 126 126 @ 138 10 53 53 58 28 28 70 68 5 24 53 58
June 10 53 53 58 10 35 53 58 28 20 36 41 5 15 19 30
July 24 19 19 30 25 15 15 30 18 15 15 24 5 10 15 24
August 24 19 19 24 18 10 10 24 12 10 10 13 5 10 10 13

September 20 19 19 24 18 10 10 24 10 10 10 10 5 10 10 10

Notes: Shaded values are consistent with flows specified in the Forest Service’s preliminary 4(e) condition.

The release requirement for the current license is 10 cfs from May 1 through October 31; 5 cfs November through April 30;
and 5 cfs at all times in Dry water years. Dry years are defined as 50 percent or less of average annual discharge of
South Fork Feather River (117,000 acre-feet).
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Table 3-14. Minimum flows proposed, specified, or recommended for Lost Creek dam reach. (Source: Staff)

Release from Lost Creek Reservoir Dam (cfs)

Wet Above Normal Below Normal Dry

SF SF SF SF
SF at FS DFG SF at FS DFG SF at FS DFG SF at FS DFG
Month FLA  4e 4e 10j FLA  4e 4e 10j FLA  4e 4e 10j FLA  4e 4e 10j

October
November
December
January
February
March
April
May

June

July
August

September

Notes: Shaded values are consistent with flows specified in the Forest Service’s preliminary 4(e) condition.

The release requirement for the current license is 8 cfs from April 1 through October 31 and 5 cfs from November 1 through
March 31.



Our Analysis

To develop the flows proposed in their license application, South Feather
used a process that included establishing a target habitat value based on fish
population studies, determining an initial flow to achieve the target habitat value
based on habitat time series analysis,™ and refining the flow proposal as necessary
based on the results of other studies. The process involved the following steps:

l.

Evaluating the health of the trout population in each reach to
determine whether the population meets certain criteria to be
classified as being “healthy” or “robust.” A healthy trout population
was defined as having (1) average biomass levels at or above
regional and watershed reference levels; (2) appropriate age class
distributions indicating reproductive success; (3) average condition
factors near 1.00; (4) appropriate species composition for the
elevation and thermal regime of the area; and (5) no indication of
project-related limiting factors. A robust trout population was
defined as meeting the healthy criteria, and also having long-term
average trout biomass levels greater than 20 percent above regional
and watershed reference levels.

In reaches where trout populations were considered to be robust,
South Feather developed an initial minimum flow regime based on a
habitat time series analysis with a goal of maintaining 100 percent of
the habitat available under current operation, and at least 70 percent
of the synthesized unregulated*? habitat for Below Normal, Above
Normal, and Wet water year types for all trout life stages during the
primary fish reproduction, activity, and growth season (April
through November). South Feather developed an initial minimum
flow regime during the cold winter period (December through
March) with a goal of maintaining 100 percent of the habitat
available under current operation, and at least 60 percent of the
synthesized unregulated habitat for all water years, months, and life
stages.

. In reaches where trout populations are healthy, South Feather

developed an initial minimum flow regime based on the habitat time
series analysis with a goal of maintaining 100 percent of the habitat

A habitat time-series analysis compares the availability of physical habitat
over time using the FWS physical habitat simulation model model.

2We used the term “unregulated habitat” to represent the amount of habitat
that would occur without the influence of South Feather Power Project operations.
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available under current operation year-round, and at least 75 percent
of the synthesized unregulated habitat for Below Normal, Above
Normal, and Wet water year types and all life stages in the spring
through fall (April through November) and 60 percent during the
cold winter period (December through March).

4. Where trout populations were not healthy and/or indicated
potentially significant effects of continued project O&M, South
Feather developed an initial minimum flow regime based on the
habitat time series analysis with a goal of maintaining 100 percent of
the habitat available under current operation, and at least 80 percent
of the synthesized unregulated habitat for April through November
of Below Normal, Above Normal, and Wet water year types, and 60
percent of synthesized unregulated habitat for December through
March.

5. In Dry water year types, South Feather developed an initial
minimum flow regime based on the habitat time series analysis with
a goal of maintaining 100 percent of the habitat available under
current operation year-round, and at least 60 percent of the
synthesized unregulated habitat year-round for all life stages.

6. After developing the initial flow regime as described in steps 1
through 5 above, South Feather determined whether any water
quality issues (e.g., fine sediment deposition, excessive algae
growth, toxicity concerns) occur in the reach that could be addressed
by changes in the base flow regime.

7. South Feather then assessed whether the results of the aquatic
bioassessment study13 indicate problems in the reach with aquatic
ecosystem health that may be flow-related.

8. South Feather then considered whether water temperature in the
reach is suitable for the management of special-status species.

9. South Feather then assessed whether the flow regime developed
through step 8 would be appropriate for FYLF breeding and rearing.

10. Finally, South Feather made minor refinements to the initial flow
regime in order to address the following issues: (1) limited access to
project facilities in the winter, which necessitates minimal flow

BThe aquatic bioassessment study was designed to test the hypothesis that
continued project O&M would affect the aquatic ecosystem and habitat in project
reaches as reflected by the distribution and composition of the benthic
macroinvertebrate community in riffle habitat.
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adjustment during that period; (2) limiting minor or frequent
monthly changes in minimum flows when they are unlikely to be
biologicall