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44, Middle Mainstem Eel River Population

Interior Eel River Diversity Stratum

o Core, Functionally Independent Population

o High Extinction Risk

o 6,400 Spawners Required for ESU Viability

o  347mi

. 256 IP km (159 mi) (53 % High)

o Dominant Land Uses are Agriculture and Timber Production

o Principal Stresses are “Altered Sediment Supply’ and ‘Degraded Riparian
Forest Conditions’

o Principal Threats are ‘Roads’ and ‘Dams/Diversions’

44.1 History of Habitat and Land Use

The 1955 and 1964 floods caused significant sedimentation in the Eel River and its tributaries,
filled in many pools, destroyed riparian vegetation, and widened channels. Historic timber
harvest contributed to significant erosion and sedimentation of stream channels. Unstable
landforms, high road densities, and past timber harvest practices all contributed to the population
area’s current poor habitat quality.

Ranch and urban land development profoundly affected the Middle Mainstem Eel River’s
physical nature. Historically, Little Lake Valley was a large seasonal lake.  In 1910, the lake
was drained to repurpose the former lakebed for cattle grazing and potato production (LeDoux-
Bloom and Downie 2007). During the same timeframe, the thalwegs through Little Lake were
connected via dredging to Outlet Creek and the creek and its tributaries underwent
channelization. Subsequent Highway 101 construction precipitated Outlet Creek’s realignment.
Erosion from poorly constructed roads in the highly erosive Franciscan geology contributed to
increased sediment loading within the region’s rivers, leaving streams shallower, warmer, and
more prone to flooding (Raphael 1974, Bodin et al. 1982). The current landscape is comprised
of hardwood-dominated forest stands and pasture lands. Late seral stands are largely absent
from the population area.
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Figure 44-1. The geographic boundaries of the Middle Mainstem Eel River coho salmon population.
Figure shows modeled Intrinsic Potential of habitat (Williams et al. 2006), land ownership, coho salmon
distribution (CDFG 2009a), and location within the Southern-Oregon/Northern California Coast Coho
Salmon ESU and the Northern Coastal diversity stratum (Williams et al. 2006). Grey areas indicate
private ownership.
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Rural residence and small ranch establishment, coupled with early 1990s agricultural
intensification, has increased water supply demands. Currently, water users primarily create in-
stream diversions or shallow wells to satisfy their water demands; such practices impact
streamflows during summer low-flow periods. Prolific remote agriculture within the area
requires large quantities of water from the mainstem Eel River and its tributaries to be diverted,
which has profoundly impacted the region’s hydrology (LeDoux-Bloom and Downie 2007).

The Potter Valley Project’s 1908-built Cape Horn and 1922-erected Scott hydropower
production dams significantly altered Middle Mainstem Eel River coho salmon habitat.

The Potter Valley Project diverts significant flows from the mainstem Eel River to areas outside
of the basin (Russian River). Up to approximately 160,000 acre feet of Eel River flows are
annually diverted into the East Fork of the Russian River for hydropower production and
agricultural uses in the Russian River. Prior to 2004, summer instream flows recorded
downstream of Cape Horn Dam typically measured between 2 and 3 cfs. Summer flow
reductions degraded riparian forests, restricted coho salmon rearing habitats, restricted coho
salmon tributary access, and made juvenile coho salmon survival nearly impossible.

In 2004, the Federal Energy Regulatory Commission (FERC) required Pacific Gas and Electric
(PG&E) to implement an instream flow regime consistent with the Reasonable and Prudent
Alternative in the National Marine Fisheries Service’s (NMFS) 2002 Biological Opinion. The
new flow requirement increased Cape Horn Dam’s minimum water release volume, incorporated
within-year and between-year variability, and replaced the formerly constant 2 cfs summer
instream flow minimum.

In 1980, predatory Sacramento pikeminnow were introduced into Lake Pillsbury (California
Department of Fish and Game (CDFG) 1997b), and have since colonized the entire Eel River
watershed. This predator thrives in warmer waters like those in the mainstem Eel River.
Increased sedimentation, dams, diversions, and degraded riparian forests have decreased the
number of high-quality pool refugia that could have provided some protection for juvenile coho
salmon.

44 .2 Historic Fish Distribution and Abundance

While estimates of past Middle Mainstem Eel River coho salmon population abundance are not
available, estimates for a subset of this population are available. Two major tributaries, Outlet
and Tomki creeks, both have some data on abundance available. Outlet Creek was historically
the largest producer of coho salmon in the population area. In the 1989/1990 season there was
an estimated 240 spawning adults in Outlet Creek (Brown and Moyle 1991). No population
estimates for Tomki Creek have been made, and brood year surveys since 1979 in the Tomki
Creek watershed have not confirmed any presence of coho salmon, except for one observation in
Cave Creek. The entire Eel River basin was estimated to have supported 70,000 coho salmon in
1900 (CDFG 1997b). By 1964, less than 500 coho salmon were estimated to return to the Eel
River above the South Fork (CDFG 1965). .
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Records from the late 1980s found that coho salmon spawned in Long Valley, Reeves Canyon,
Ryan, and Haehl creeks and several Outlet Creek tributaries, including Willits, Broaddus, and
Baechtel creeks (Brown and Moyle 1991).

Based upon recorded juvenile observations, the Indian, Bloody Run, Reeves, Rowes, Mill, Dutch
Henry, Rocktree, String, and Tarter Creek tributaries are believed to have also supported coho
salmon (Brown and Moyle 1991, Downie and Gleason 2007). In 1949, approximately 16,815
juveniles were rescued from Tomki Creek and 5,629 juveniles were rescued from Baechtel Creek
(Downie and Gleason 2007). Tomki Creek presumably does not currently support coho salmon,
and Outlet Creek escapement is in severe decline, ranging from 0 to 25 spawners annually
(LeDoux-Bloom and Downie 2007).

Table 44-1. Tributaries with instances of high IP reaches (IP > 0.66). (Williams et al. 2006).

Dutch Henry Creek

Fulweiter Creek

Subarea | Stream Name Subarea | Stream Name

Outlet Baechtel Creek® Tomki Bean Creek

Creek Berry Creek Creek Bud Creek
Bloody Run Creek! Cave Creek?
Broaddus Creek" Elk Creek
Davis Creek Laurel Creek

Long Branch Creek®

Rocktree Creek

Haehl Creek Sagehorn Creek
Long Valley Creek Salmon Creek”

Mill Creek’ Salt Creek

Moore Creek Scott Creek

Outlet Creek' Shelving Rock Creek
Upp Creek String Creek

Willits Creek* Tarter Creek

Tomki Creek

Unnamed tributary to Garcia
Creek

Wheelbarrow Creek

Strategy

! Denotes a “Key Stream” as identified in the State of California’s Coho Recovery

% Stream is under the temperature mask, as modeled by Williams et al. (2006)
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44.3 Status of Middle Mainstem Eel River Coho Salmon

Spatial Structure and Diversity

Current spawner distribution is unknown but is expected to be limited to Outlet Creek. CDFG
conducts annual surveys of Outlet Creek and estimates the escapement ranges from 0 to 25 coho
salmon annually (LeDoux-Bloom and Downie 2007). The Middle Mainstem Eel River coho
salmon population is at high risk of extinction because its spatial structure and diversity are very
limited.

Population Size and Productivity

Although the Middle Mainstem Eel River coho salmon population size is unknown, this
population’s extinction risk is likely high. In a 2007/2008 survey of Willits and Mill creeks
(tributaries of Outlet Creek), over 40 spawners were observed (Harris 2010). However, the two
other year classes have been mostly absent. In all Middle Mainstem Eel River streams, breeding
groups have been lost or severely depressed. The population growth rate is unknown but is
likely negative in most years. Therefore, the Middle Mainstem Eel River coho salmon
population is at high risk of extinction given the extremely low population size and negative
population growth rate.

Extinction Risk

The Middle Mainstem Eel River coho salmon population is not viable and is at high risk of
extinction because the estimated average spawner abundance over the past three years has been
less than the depensation threshold (Table ES-1 in Williams et al. 2008).

Role in SONCC Coho Salmon ESU Viability

Sufficient spawner densities are needed to maintain connectivity and diversity within the stratum
and continue to represent critical components of the ESU’s evolutionary legacy. . As a core
population, the recovery target for the Middle Mainstem Eel River population is for the
population to be viable, meaning that it has a low risk of extinction according to population
viability criteria (see Chapter 4). Core populations may provide beneficial strays to other
populations as abundance improves over time. Middle Mainstem Eel River coho salmon
possess “long run” life histories as these fish must migrate long distances within the Eel River to
reach their spawning grounds. Their life histories are unique and important to the long term
survival and recovery of the SONCC coho salmon ESU as well as to the Interior Eel River
Diversity Stratum.

Role of Adjacent Populations

Situated near the upstream extent of anadromy in the Eel River basin, this population’s
emigrating fish must traverse and interact with several downstream populations of coho salmon. .
These downstream populations include (progressing downstream): the Middle Fork Eel River;
Mainstem Eel River; South Fork Eel River; and the Lower Eel/\Van Duzen River. In addition,
migrants from upstream populations influence Middle Mainstem Eel River coho salmon.
Adjacent populations benefit the Middle Mainstem Eel River population’s recovery by serving as
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a source of genetic diversity; repopulating suitable tributaries; and schooling in pools, refugia,
and the ocean.

44 4 Plans and Assessments

Environmental Protection Agency

Total Maximum Daily Loads
http://www.swrcb.ca.gov/northcoast/

In January 2006, the EPA published the final Total Maximum Daily Loads (TMDLs) for
temperature and sediment for the Middle Main Eel River and tributaries. The North Coast
Regional Water Quality Control Board is required to develop measures which will result in
implementation of the TMDLSs in accordance with the requirements of 40 CFR 130.6.

State of California

Recovery Strategy for California Coho Salmon
http://www.dfg.ca.gov/fish/Resources/Coho/SAL_CohoRecoveryRpt.asp

The Recovery Strategy for California Coho Salmon was adopted by the California Fish & Game
Commission in February 2004.

Eel River Salmon and Steelhead Restoration Action Plan

In 1997, the California Department of Fish and Game completed its assessment of the Eel River
basin and provided recommendations for restoration of salmonid stocks. Primary
recommendations included removing barriers, reducing sediment inputs, improving riparian
forest conditions, reducing water withdrawals, enhancing habitat, and controlling Sacramento
pikeminnow.

Public Draft SONCC Coho Salmon Recovery Plan January 2012

Volume Il 44-6



10

15

Middle Mainstem Eel River Population

445 Stresses

Table 44-2. Severity of stresses affecting each life stage of coho salmon in the Middle Mainstem Eel
River. Stress rank categories and assessment methods are described in Appendix B, and the data used to
assess stresses for the initial threats assessment (described in Appendix B) is presented in Appendix H.

Overall

Stresses (Limiting Factors) Stresks
Ran

1 | Altered Sediment Supply*

2 | Degraded Riparian Forest Conditions®

3 | Impaired Water Quality*

4 | Lack of Floodplain and Channel Structure

5 | Altered Hydrologic Function

Increased
Disease/Predation/Competition

7 | Impaired Estuary/Mainstem Function

8 | Barriers

9 | Adverse Fishery-Related Effects

1

0 Adverse Hatchery-Related Effects

'Key limiting factor(s) and limited life stage(s).

Limiting Stresses, Life Stages, and Habitat

The juvenile life stage is the most limited and quality summer and winter rearing habitat is
lacking. Juvenile summer and winter rearing success are most limited by unsuitable habitat
arising from high water temperatures, excessive sedimentation, and a lack of channel
complexity. Low summer flows resulting from permitted and unpermitted diversions benefit the
non-native Sacramento pikeminnow by providing this predator ideal, low-flow warm conditions.
Complex stream channels with deep pools and woody structure as well as tidally influenced
wetlands with off channel ponds are important refuge areas for juvenile coho. Properly
functioning rearing habitat would provide buffers against some of the other stresses affecting the
population. Juvenile coho salmon would be more protected against predation, competition, and
warm mainstem water temperatures if there were additional refugia.

Currently, none of the tributaries accessible to coho salmon function as refugia. Recently,
spawning adults were observed in Willits and Mill creeks, and these areas should be given high
priority restoration actions.
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Sediment Supply

High percentages of fine sediment (<1mm) and sand (<6.4mm) are observed in Willits Creek.
Except for the lowest reach of Tomki Creek, all surveyed reaches have high or very high
embeddedness. Sediment loading can be inferred from road density because the majority of
sediment originates from unmaintained and legacy dirt and gravel roads. Road density is very
high (>3 mi/sq mi) throughout most of the population area. High road density areas result in
higher sediment mobilization into adjacent waterways. Other sources of sedimentation include
high intensity fire-exposed soils; the 1964 flood; highly erodible slopes; and historic timber
harvest.

Excessive sedimentation reduces habitat diversity, embeds spawning gravel, and reduces channel
stability. Such habitat changes hinder successful spawning and emergence; reduce pool
frequency and depth; increase competition and predation; and reduce macroinvertebrate
densities. Suspended sediment loads and high turbidity can negatively impact juvenile salmon
by interfering with gill function as well as feeding and other behaviors.

Riparian Forest Conditions

Although Outlet Creek’s upstream reach has good stream canopy cover, all other surveyed
reaches of Broaddus, Tomki, and Long Valley creeks have either fair or poor canopy cover. The
lack of canopy cover is likely due to a lack of mature riparian zones resulting from past logging,
agricultural clearing, , grazing, urbanization, high intensity fires, and the major floods in 1955
and 1964 that obliterated riparian areas’ mature conifer trees. Riparian stands are currently
dominated by willows, alders, and hardwoods and in general lack conifers. All surveyed reaches
of Tomki, Long Valley, Outlet, and Broaddus creeks have at least 40 percent hardwood canopy.
Lack of suitable riparian forests results in increased solar radiation that elevates water
temperatures to stressful or lethal levels for juvenile coho salmon. Healthy and mature riparian
forests stabilize banks, reduce and filter erosion, and contribute large wood to streams which
create complex channel and floodplain structure.

Sudden oak death (SOD) is an exotic pathogen affecting almost all native species of plants,
shrubs, and trees. SOD is in epidemic stages in the population area and in adjacent population
areas. Because the SOD pathogen is water borne and can travel downstream in watercourses, the
likelihood of SOD outbreaks in the population area and those mainstem segments in which coho
salmon must migrate through are high. One of the largest areas infected by SOD occurs near
Redway and is growing at a very fast rate.

Impaired Water Quality

Benthic macroinvertebrate sampling within the population area was limited to one site each in
Willits, Broaddus, and Baechtel creeks, and such sampling reveals either fair or poor conditions .
Summer rearing stream temperature is poor with values exceeding 17°C for the maximum
weekly average temperature (MWAT) throughout most of the population area. Extensive water
quality monitoring (Humboldt County Resource Conservation District (HCRCD) 1998) revealed
that many Middle Mainstem Eel River tributary water temperatures were marginal, stressful, or
lethal (19°C to over 24°C) to coho salmon. Excessively warm water temperatures can occur as
early as late May during hot years with low flows; but more commonly occur during late June
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and early July. Elevated temperature is problematic throughout the population area, thus
prompting the 303(d) listing for temperature. High temperature-induced stress can lead to
decreased growth and survival of juveniles and increased mortality of adult coho salmon.

Floodplain and Channel Structure

The majority of surveyed reaches and tributaries have fair or poor pool depths (<2.0 ft). The
lower half of Tomki Creek has very poor pool frequency (<35 percent by length), whereas Outlet
Creek and its tributaries have mostly good and very good pool frequencies (>50 percent by
length). Between the mouth of String Creek and Cave Creek, 1952-dated photos indicate
maximum channel widths of 200 feet; in 1983, the maximum width expanded to 400 feet,
primarily resulting from gravel extraction during that time period (U.S. Environmental
Protection Agency (EPA) 2004). Large woody debris data are lacking, but NMFS believes the
Middle Mainstem Eel River’s large wood volume is inadequate given current conditions and
disturbance history.

Hydrologic Function

Potter Valley Project instream flow requirements incorporate within-year and between-year
variability. Although in-stream flow remains less than that of an un-impaired flow, the flow
regime approximates a natural hydrograph. Eel River minimum in-stream flows have increased
and the total water diverted out of the Eel River and into the East Fork Russian River has been
reduced from up t0160,000 to between 60,000 to 138,000 acre-feet per year based on the water
year.

Throughout the Eel River and its tributaries, remote agriculture has prompted numerous water
diversions resulting in significant flow reductions that have severely degraded instream and
riparian communities. Degradation indicators include benthic macroinvertebrate population
reductions, habitat inaccessibility, shallow pools, elevated water temperatures, and poor riparian
vegetation. Middle Mainstem Eel River tributary summer base flows are also affected by rural
and urban water withdrawals and roads.

Disease/Predation/Competition

Sacramento pikeminnow thrive within the population area’s warmer water temperatures, prey
upon coho salmon, and displace coho salmon from other available habitats.

Impaired Estuary/Mainstem Function

All Middle Mainstem Eel River coho salmon migrate to and from the ocean through the
mainstem Eel River and the Eel River estuary. The Eel River estuary was once a highly complex
and extensive habitat area that played a vital role in the health and productivity of all Eel River
coho salmon populations. Agriculture and flood protection-induced diking and wetland filling
have resulted in severe impairment and a 60 percent reduction in the size of the Eel River estuary
(CDFG 2010b). Mainstem conditions contribute to this stress because of the issues with water
quality, predation, and degraded habitat. Juveniles, smolts, and adults transitioning through
mainstem and estuarine habitat suffer from the lost opportunity for increased growth and
survival.
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Barriers

CDFG’s Passage Assessment Database indicates that at least 15 road crossing barriers and 6
dams within the Middle Mainstem Eel River completely block fish passage. Except for one road
crossing, all of these complete barriers are located within the Outlet Creek watershed, and
several of these barriers block access to suitable rearing habitats, including high IP reaches.

Adverse Fishery-Related Effects

NMFS has determined that federally-managed fisheries are not likely to jeopardize the continued
existence of the SONCC coho salmon ESU (Appendix B). The effect of fisheries managed by
the state of California on the continued existence of the SONCC coho salmon ESU has not been
formally evaluated by NMFS (Appendix B).

Adverse Hatchery-Related Effects

The effects of hatchery fish on all life stages of coho salmon are described in Chapter 3. There
are no operating hatcheries in the Middle Mainstem Eel River population area. Hatchery-origin
adults may stray into the population area; however, the proportion of adults that are of hatchery
origin is unknown. Adverse hatchery-related effects pose a low risk to all life stages, because
less than five percent of adults are presumed to be of hatchery origin (Appendix B) and there are
no hatcheries in the basin.
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446 Threats

Table 44-3. Severity of threats affecting each life stage of coho salmon in the Middle Mainstem Eel
River. Threat rank categories and assessment methods are described in Appendix B, and the data used to
assess threats for the initial threats assessment (described in Appendix B) is presented in Appendix H.

Overall
Smolt Adult Threat
Rank

Threats

1 Roads

2 Dams/Diversion

3 | Climate Change

4 | High Intensity Fire

5 | Agricultural Practices

6 | Invasive Non-Native/Alien Species

7 Urban/Residential/Industrial

8 | Channelization/Diking

9 Mining/Gravel Extraction

10 | Timber Harvest

11 | Fishing and Collecting

12 | Road-Stream Crossing Barriers

13 | Hatcheries

Roads

Throughout most of the population area, paved, gravel, and dirt road densities are very high (>3
mi/mi?), especially in areas with high IP reaches. If not properly maintained, these extensive
road networks can increase erosion and sediment availability and facilitate sediment transport
into streams. Excessive stream sedimentation causes substrate embeddedness, smothers eggs,
reduces pool depths, and results in habitat simplification. Roads can also influence peak flows
and contribute to higher peak flows in areas with high paved road densities.

Dams/Diversions

Within the Outlet Creek watershed, 6 dams completely block coho salmon migration. These
dams are all located within 4 miles of the city of Willits. Localized residential and agricultural
water diversions within the Tomki Creek and Outlet Creek watersheds, including un-quantified
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remote agricultural water withdrawals, reduce streamflows during critical juvenile rearing
periods and restrict fish passage.

Climate Change

Climate change will have the greatest impact upon coho salmon juveniles, smolts, and adults.
The current climate is generally warm and regional average temperature models indicate average
temperatures could increase by up to 2.6 °C in the summer and by up to 1.2 °C in the winter over
the next 50 years (see Appendix B for modeling methods). Area annual precipitation is already
low and is predicted to decrease over the next century. In upper elevations of the Eel River
basin, snowpack will decrease with temperature and precipitation changes (California Natural
Resources Agency 2009).

Juvenile and smolt rearing and migratory habitat are most at risk to climate change. Increasing
temperatures and changes in the amount and timing of precipitation and snowmelt will impact
water quality and hydrologic function in the summer and winter. Rising sea level may also
impact the quality and extent of wetland rearing habitat for smolts in the estuary. Overall, the
range and degree of variability in temperature and precipitation are likely to increase in all
populations. As with all populations in the ESU, adults will be negatively impacted by ocean
acidification, changes in ocean conditions, and prey availability (see Independent Science
Advisory Board 2007, Portner and Knust 2007, Feely et al. 2008).

High Intensity Fire

Past timber harvest practices coupled with fire-suppression efforts over the past century have
rendered understory forest fuel loads excessive. High intensity fires result from these excessive
forest fuel loads and often mobilize sediment downslope into streams. The altered vegetation in
the population area increases high intensity fire potential that presents a high threat to all coho
salmon life stages. Until the subbasin’s upland regions undergo fuel reduction, high intensity
fires are expected to occur in the future and will continue to alter sedimentation processes and
riparian vegetation characteristics.

Agricultural Practices

Agriculture is predominantly low within this population area with the exception of Little Lake
Valley. The gentle slopes of Little Lake VValley accommodate various agricultural uses such as
pastures for livestock and growing crops. Unfortunately, several high IP reaches are located in
and around Little Lake Valley. Grazing presumably occurs throughout the area and may
contribute to increased sediment generation and delivery. Local watershed groups are working
with landowners to exclude cattle from riparian areas. Agriculture-induced lack of riparian
vegetation exacerbates negative water quality and habitat conditions.

Invasive Non-Native/Alien Species

The warm water in the Eel River and Lake Pillsbury create ideal conditions for the non-native
Sacramento pikeminnow, which is a voracious predator. The presence of the Sacramento
pikeminnow in Lake Pillsbury makes eradication of this species extremely difficult. Any effort
to remove this species from the Eel River without treating the lake will only be temporary
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because the lake will continue to be a source population for the Eel River basin. As more water
is released into the mainstem Eel River, more refuge habitat should become available.
Moreover, to the extent that restoration activities restore cooler water temperatures, habitat
conditions will become less ideal for the pikeminnow. Urban/Residential/Industrial
Development

The majority of high IP habitat reaches are located within or near the city of Willits. Future
urbanization is likely as transportation infrastructure improves and northerly migration from San
Francisco Bay Area metropolitan areas increases. In addition, increased rural residential
development is likely as large agricultural holdings are subdivided into smaller ranches. These
land use changes will culminate in increased road building, land clearing, and other development
activities.

Channelization/Diking

Channelization is especially prominent in the Little Lake Valley, where many of the Middle
Mainstem Eel River tributaries are channelized to maximize agricultural production. Within the
city of Willits, tributaries are channelized along roads and other urban infrastructures. Because
the city of Willits is expected to expand, channelization and diking are expected to increase.

Mining/Gravel Extraction

Very little gravel mining occurs in the Middle Mainstem Eel River. In the past, four gravel
mining operations were permitted to operate near Dos Rios, but these operations have ceased.

Timber Harvest

Between 1972 and 1992, timber harvest activities were limited and only a few isolated
watersheds experienced moderate harvest intensities. Many of the changes that have occurred to
instream and riparian conditions in the Middle Mainstem Eel River reflect legacy effects of more
intensive harvest from previous decades. Although the majority of the effects to habitat were the
result of legacy timber harvesting, timber harvest will continue into the future and remain a
moderate threat.

Fishing and Collecting

California-managed fisheries for species other than coho salmon occur in estuaries, freshwater,
and nearshore marine areas. The effects of these fisheries upon the continued existence of the
SONCC coho salmon ESU have not been formally evaluated by NMFS. NMFS has authorized
future collection of Middle Mainstem Eel River coho salmon for research purposes. NMFS has
determined these collections are not likely to jeopardize the continued existence of the SONCC
coho salmon ESU.

Road-Stream Crossing Barriers

CDFG’s CalFish website indicates that there are 15 road crossings that are complete barriers to
coho salmon migration. Most of these fish passage barriers are in the Outlet Creek watershed
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and result from either Hwy 101 or 20. Most of these road crossing barriers block high IP
reaches, especially in the Willits area.

Hatcheries

Hatcheries pose a low threat to all life stages of coho salmon in the Middle Mainstem Eel River
population area. The rationale for these ratings is described under the “Adverse Hatchery-
Related Effects” stress.

44.7 Recovery Strategy

Current Middle Mainstem Eel River habitat conditions, combined with a severely depressed
coho salmon population and its restricted distribution, significantly increase the extinction risk of
this important, inland coho salmon population. Considering that most of the population is in
private ownership, much of the high IP habitat is located within developed areas, and predation
and competition from non-native Sacramento pikeminnow severely limits juvenile survival, it is
clear that immediate measures may be necessary to sustain the remnant Middle Mainstem Eel
River population until restoration actions are identified and implemented. Activities that reduce
sediment input, increase connectivity to the floodplain, increase riparian vegetation, increase
summer instream flows, and reduce the abundance of Sacramento pikeminnow should be
immediately implemented.

Table 44-4 on the following page lists the recovery actions for the Middle Mainstem Eel River
population.
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Table 44-4. Recovery action implementation schedule for the Middle Mainstem Eel River population.

Action ID Strategy

Step 1D

Key LF Objective Action Description

Step Description

Area

SONCC-MMER.7.1.3 Riparian

SONCC-MMER.7.1.3.1
SONCC-MMER.7.1.3.2

Yes Improve wood recruitment, bank Revegetate riparian areas
stability, shading, and food subsidies

Identify and prioritize locations for planting
Plant conifers and other native species in riparian areas, guided by assessment results

Tomki and Outlet Creek HSAs,
Long Valley, Broaddus Creeks

SONCC-MMER.7.1.4 Riparian

SONCC-MMER. 7.1.4.1

Yes Improve wood recruitment, bank Increase regulatory oversight
stability, shading, and food subsidies

Ensure channel modifications are permitted and reviewed

Outlet Creek and Tomki Creek
HSA

SONCC-MMER.7.1.5 Riparian

SONCC-MMER.7.1.5.1

Yes Improve wood recruitment, bank Improve timber harvest practices
stability, shading, and food subsidies

Amend California Forest Practice Rules to include regulations which describe the specific analysis, protective measures, and procedure required by timber

Population wide

owners and CalFire to demonstrate timber operations described in timber harvest plans meet the requirements specified in 14 CCR 898.2(d) prior to

approval by the Director (similar to a Spotted Owl Resource Plan).

SONCC-MMER.7.1.6 Riparian

SONCC-MMER. 7.1.6.1
SONCC-MMER.7.1.6.2

Yes Improve wood recruitment, bank Reestablish natural fire regime
stability, shading, and food subsidies

Identify areas prone to high intensity fire and develop a plan to reestablish a natural fire regime
Carry out fuel reduction or modification projects such as thinning, prescribed burning, and piling, guided by the plan

Upper Watershed of Outlet Creek

SONCC-MMER.8.1.15 Sediment

SONCC-MMER.8.1.15.1
SONCC-MMER.8.1.15.2
SONCC-MMER.8.1.15.3
SONCC-MMER.8.1.15.4

Yes Reduce delivery of sediment to
streams

Assess and prioritize road-stream connection, and identify appropriate treatment to meet objective

Decommission roads, guided by assessment
Upgrade roads, guided by assessment
Maintain roads, guided by assessment

Reduce road-stream hydrologic connection

Tomki and Outlet Creek HSA
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Action ID Strategy Key LF Objective Action Description Area Priority
Step 1D Step Description
SONCC-MMER.8.1.16 Sediment Yes Reduce delivery of sediment to Improve regulatory mechanisms Population wide 3
streams
SONCC-MMER.8.1.16.1 Develop grading ordinance for maintenance and building of private roads that minimizes the effects to coho
SONCC-MMER.8.1.17 Sediment Yes Reduce delivery of sediment to Minimize mass wasting Population wide 3
streams

SONCC-MMER.8.1.17.1

SONCC-MMER.8.1.17.2

Assess and map mass wasting hazard, prioritize treatment of sites most susceptible to mass wasting, and determine appropriate actions to deter mass
wasting
Implement plan to stabilize slopes and revegetate areas

SONCC-MMER.14.2.9

Disease/Predation/ No

Reduce predation and competition Reduce abundance of Sacramento pikeminnow Population wide 2

Competition

SONCC-MMER.14.2.9.1

SONCC-MMER.14.2.9.2

Determine the effectiveness of various pikeminnow suppression techniques and develop experimental control methods. Develop a plan that identifies
watersheds suitable for experimental pikeminnow control/
Control Sacramento pikeminnow, guided by the control plan

SONCC-MMER.1.2.34 Estuary No Improve estuarine habitat Improve estuary condition Eel River Estuary 3
SONCC-MMER.1.2.34. 1 Implement recovery actions to address strategy "Estuary” for Lower Eel/Van Duzen River population
SONCC-MMER.16.1.19  Fishing/Collecting No Manage fisheries consistent with Incorporate SONCC coho salmon VSP delisting criteria when  SONCC recovery domain plus 3

recovery of SONCC coho salmon ocean; from shore to 200 miles

off coasts of California and

formulating salmonid fishery management plans affecting
SONCC coho salmon

Oregon
SONCC-MMER.16.1.19.1 Determine impacts of fisheries management on SONCC coho salmon in terms of VSP parameters
SONCC-MMER.16.1.19.2 Identify fishing impacts expected to be consistent with recovery
SONCC-MMER.16.1.20  Fishing/Collecting No Manage fisheries consistent with Limit fishing impacts to levels consistent with recovery SONCC recovery domain plus 2

SONCC-MMER.16.1.20.1
SONCC-MMER.16.1.20.2

recovery of SONCC coho salmon ocean; from shore to 200 miles
off coasts of California and

Oregon

Determine actual fishing impacts
If actual fishing impacts exceed levels consistent with recovery, modify management so that levels are consistent with recovery
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Action ID Strategy Key LF Objective Action Description Area Priority
Step 1D Step Description
SONCC-MMER.16.2.21  Fishing/Collecting No Manage scientific collection Incorporate SONCC coho salmon VSP delisting criteria when  SONCC recovery domain plus 3

consistent with recovery of SONCC

formulating scientific collection authorizations affecting

ocean; from shore to 200 miles

coho salmon SONCC coho salmon off coasts of California and
Oregon
SONCC-MMER.16.2.21.1 Determine impacts of scientific collection on SONCC coho salmon in terms of VSP parameters
SONCC-MMER.16.2.21.2 Identify scientific collection impacts expected to be consistent with recovery
SONCC-MMER.16.2.22  Fishing/Collecting No Manage scientific collection Limit impacts of scientific collection to levels consistent SONCC recovery domain plus 3

SONCC-MMER.16.2.22.1
SONCC-MMER.16.2.22.2

consistent with recovery of SONCC  with recovery
coho salmon

Determine actual impacts of scientific collection

ocean; from shore to 200 miles
off coasts of California and
Oregon

If actual scientific collection impacts exceed levels consistent with recovery, modify collection so that impacts are consistent with recovery

SONCC-MMER.2.1.2 Floodplain and No Increase channel complexity Increase LWD, boulders, or other instream structure Tomki Creek and Outlet Creek 3
Channel Structure HSA

SONCC-MMER.2.1.2.1 Assess habitat to determine beneficial location and amount of instream structure needed
SONCC-MMER.2.1.2.2 Place instream structures, guided by assessment results

SONCC-MMER.3.1.10 Hydrology No Improve flow timing or volume Increase instream flows Population wide 2
SONCC-MMER.3.1.10.1 Provide incentives to reduce water use by reducing diversion during summer
SONCC-MMER.3.1.10.2 Establish a forbearance program to reduce diversions during summer
SONCC-MMER.3.1.10.3 Monitor forbearance compliance and flow

SONCC-MMER.3.1.11 Hydrology No Improve flow timing or volume Educate stakeholders Population wide 3
SONCC-MMER.3.1.11.1 Develop an educational program about water conservation programs and instream leasing programs

SONCC-MMER.3.1.12 Hydrology No Improve flow timing or volume Improve regulatory mechanisms Population wide 3
SONCC-MMER.3.1.12.1 Prioritize and provide incentives for use of CA Water Code Section 1707

SONCC-MMER.3.1.13 Hydrology No Improve flow timing or volume Improve regulatory mechanisms Population wide 3
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Action ID Strategy Key LF Objective Action Description Area Priority
Step 1D Step Description
SONCC-MMER.3.1.13.1 Establish a categorical exemption under CEQA for water leasing
SONCC-MMER.3.1.14 Hydrology No Improve flow timing or volume Improve regulatory mechanisms Population wide 3
SONCC-MMER.3.1.14.1 Establish a comprehensive statewide groundwater permit process
SONCC-MMER.26.1.1 Low Population No Increase population abundance Develop a rearing enhancement program to increase Population wide 2
Dynamics population abundance

SONCC-MMER.26.1.1.1
SONCC-MMER.26.1.1.2
SONCC-MMER.26.1.1.3
SONCC-MMER.26.1.1.4

Assess impacts and benefits associated with different enhancement programs such as captive broodstock, rescue rearing, and conservation hatcheries

Develop a facility to rear fish
Operate enhancement program as a temporary strategy to 26.1

Monitor fish populations at all life stages including juvenile snorkel counts, downstream migrant counts, spawning surveys, and PIT tagging

SONCC-MMER.27.1.23  Monitor No Track population abundance, spatial Estimate abundance Population wide 3
structure, productivity, or diversity
SONCC-MMER.27.1.23.1 Perform annual spawning surveys
SONCC-MMER.27.1.24  Monitor No Track population abundance, spatial Track life history diversity Population wide 3
structure, productivity, or diversity
SONCC-MMER.27.1.24.1 Describe annual variation in migration timing, age structure, habitat occupied, and behavior
SONCC-MMER.27.1.25  Monitor No Track population abundance, spatial Track indicators related to the stress 'Fishing and Collecting' Population wide 2
structure, productivity, or diversity
SONCC-MMER.27.1.25.1 Annually estimate the commercial and recreational fisheries bycatch and mortality rate for wild SONCC coho salmon.
SONCC-MMER.27.1.26  Monitor No Track population abundance, spatial Track indicators related to the threat 'Invasive Species' Population wide 3

SONCC-MMER.27.1.26.1
SONCC-MMER.27.1.26.2

structure, productivity, or diversity

Annually estimate the density of non-native predators, such as the Sacramento pikeminnow in the Eel River basin
Identify the status and trend of invasive species

Public Draft SONCC Coho Salmon Recovery Plan

January 2012
Volume Il 44-18



10

15

20

25

30

35

40

45

Middle Mainstem Eel River Population

Action ID Strategy Key LF Objective Action Description Area Priority
Step 1D Step Description
SONCC-MMER.27.2.27  Monitor No Track habitat condition Track habitat indicators related to spawning, rearing, and Population wide 3
migration
SONCC-MMER.27.2.27.1 Measure indicators for spawning and rearing habitat. Conduct a comprehensive survey
SONCC-MMER.27.2.27.2 Measure indicators for spawning and rearing habitat once every 10 years, sub-sampling 10% of the original habitat surveyed
SONCC-MMER.27.2.28  Monitor No Track habitat condition Track habitat indicators related to the stress 'Lack of All IP habitat 3
Floodplain and Channel Structure'
SONCC-MMER.27.2.28.1 Measure the indicators, pool depth, pool frequency, D50, and LWD
SONCC-MMER.27.2.29  Monitor No Track habitat condition Track habitat indicators related to the stress 'Degraded All IP habitat 3
Riparian Forest Condition’
SONCC-MMER.27.2.29.1 Measure the indicators, canopy cover, canopy type, and riparian condition
SONCC-MMER.27.2.30  Monitor No Track habitat condition Track habitat indicators related to the stress 'Altered All IP habitat 3
Sediment Supply'
SONCC-MMER.27.2.30.1 Measure the indicators, % sand, % fines, V Star, silt/sand surface, turbidity, embeddedness
SONCC-MMER.27.2.31  Monitor No Track habitat condition Track habitat indicators related to the stress 'Impaired All IP habitat 3
Water Quality'
SONCC-MMER.27.2.31.1 Measure the indicators, pH, D.O., temperature, and aquatic insects
SONCC-MMER.27.2.32  Monitor No Track habitat condition Track habitat indicators related to the stress 'Impaired All IP habitat 3
Hydrologic Function'
SONCC-MMER.27.2.32.1 Annually measure the hydrograph and identify instream flow needs
SONCC-MMER.27.1.33  Monitor No Track population abundance, spatial Estimate juvenile spatial distribution Population wide 3
structure, productivity, or diversity
SONCC-MMER.27.1.33.1 Conduct presence/absence surveys for juveniles (3 years on,; 3 years off)
SONCC-MMER.27.1.35  Monitor No Track population abundance, spatial Refine methods for setting population types and targets Population wide 3

structure, productivity, or diversity
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Action ID Strategy Key LF Objective Action Description Area Priority
5 Step 1D Step Description
SONCC-MMER.27.1.35.1 Develop supplemental or alternate means to set population types and targets
SONCC-MMER.27.1.35.2 If appropriate, modify population types and targets using revised methodology
SONCC-MMER.5.1.7 Passage No Improve access Remove barriers Population wide, especially 3
10 Willits, Broaddus, Outlet creeks
and their tributaries with high IP
SONCC-MMER.5.1.7.1 Evaluate and prioritize barriers for removal
15 SONCC-MMER.5.1.7.2 Remove barriers
SONCC-MMER.5.1.8 Passage No Improve access Remove barriers Ryan Creek 3
SONCC-MMER.5.1.8.1 Remedlate the one county, one private, and two Caltrans culverts that have been identified as high priority for fish passage
20
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