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Introduction
The Elk Creek Watershed is a priority area for restoring Oregon Coastal coho salmon habitat. Historically Elk
Creek and its tributary streams contained some of the highest quality coho salmon habitat in the Umpqua
River Basin. Today, as a result of a variety of actions, stream habitats in the watershed have been degraded.
There are extensive opportunities to restore habitat to benefit coho populations.

The Elk Creek Watershed Council
The Elk Creek Watershed Council (Council) is a non-regulatory, non-government organization that works with
cooperating landowners to restore stream habitat, and to improve water quality, throughout the Elk Creek
Watershed. The Douglas County Commissioners officially recognized the Council in 2002, and since its
founding, the Council has worked collaboratively with local landowners, industrial timber companies, the
Bureau of Land Management (BLM), and the Douglas Soil and Water Conservation District on restoration
projects, funding efforts, watershed monitoring, and community outreach activities.
To date, the Council has implemented stream restoration projects that have removed fish passage barriers;
added large wood and boulders to streams to create pools and complex habitat for fish; and planted
streamside vegetation to provide shade and reduce summer water temperatures to improve juvenile coho
survival.
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Elk Creek Watershed Council Strategic Restoration Plan
The Council developed this Strategic Restoration Action Plan (Strategic Plan) to guide landowner outreach and
restoration actions designed to improve stream habitats and the processes that sustain coho salmon and
other native fish populations. The Strategic Plan’s geographic area (Plan Area) encompasses Elk Creek and all
tributaries from its headwaters to the Umpqua River.
One of the primary goals of this planning effort was to establish objective criteria that would utilize available
scientific data to prioritize those sixth-field hydrologic units with the highest likelihood for successful
restoration actions. Since the primary premise of the ESA Recovery Plan for Oregon Coast Coho Salmon is that
recovery of salmon populations will be achieved through the improvement of freshwater habitats that are
critical to juvenile salmon survival, this plan compares available reach-scale habitat data to established ODFW
benchmarks and identifies those reaches with the highest probability to respond positively to restoration
actions.
The Strategic Plan’s comprehensive, watershed-wide restoration approach will accelerate the Council’s
implementation of actions designed to enhance stream, riparian, and floodplain habitats and provide the
largest benefits to coho and other native fish populations.
These actions will contribute to the recovery of ESA-listed coho salmon and improve the environment that
sustains fish and wildlife populations, water quality, and the area’s quality of life.
Elk Creek Watershed coho are listed under the federal and State of Oregon Endangered Species Acts
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The Elk Creek Watershed - Overview
The Elk Creek fifth-field watershed is important spawning and rearing habitat for coho salmon, as well as
Chinook, steelhead, cutthroat trout, and Pacific Lamprey. It was designated a Tier 1 Key Watershed by the
Roseburg District BLM in the Northwest Forest Plan (1994), and ranked #1 by the Umpqua Basin Watershed
Council when it prioritized the subwatersheds of the Umpqua Basin for restoration priority using the Bradbury
Process (1998). ODFW’s Oregon Coast Coho Conservation Plan identifies the Elk Creek Watershed as having
the “highest winter intrinsic potential” (>0.8).

The Elk Creek Watershed encompasses 186,620 acres, and ranges in elevation from 200 feet at the mouth
near the city of Elkton, to over 3,000 feet at the headwater ridges. Nearly all of the watershed’s precipitation
comes from rainfall. The most significant quantities of rainfall occur between October and May; very little
precipitation occurs during the summer and early fall when stream flows are at their lowest.
More than 76% of the watershed’s area is in private ownership, including 34% in industrial timber lands and
42% in non-industrial private ownership. Land use is predominantly forestry (72%). Early and mid-seral
forests dominate the majority of the watershed. Much of the low gradient land, and historical floodplains
along the creeks, have been converted to pasture, and are used primarily for grazing of cattle and sheep. The
watershed includes two small communities, Drain and Yoncalla, each with a population of about 1,000.
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Ten subwatersheds contribute to Elk Creek (see table below). The main subwatersheds include the
headwaters of Elk Creek, Pass Creek, Yoncalla Creek, Big Tom Folley Creek, Billy Creek, Brush Creek, and other
smaller tributaries.

Restoration Need: Restoring Endangered Coho Salmon Populations
Coho salmon numbers have dramatically declined from historical levels. The Elk Creek and other Umpqua
River Basin coho populations are listed under the state and federal endangered species acts. A number of
factors, including fishing, sea lions and other predators, as well as ocean conditions, have contributed to
population declines. Another major factor affecting coho salmon populations is stream habitat quality. Adult
coho salmon require healthy streams with clean gravels for spawning; juveniles require deep pools with
complex habitat for summer rearing, and side channels and other off-channel habitats to escape high winter
flows.
Juvenile coho spend up to two years rearing in freshwater streams before they migrate to the ocean. With this
long period in freshwater, juveniles are very vulnerable to degraded stream habitat. A primary factor limiting
Elk Creek coho populations is the loss of habitats that coho need to feed and survive through winter floods.
Optimal winter habitat includes complex pools with lots of large wood, and access to off-channel and
floodplain areas where the fish can rest and feed during high water events. Juvenile coho also prefer complex
stream habitats for feeding and growing during the summer months. Optimal summer habitats are
characterized by streams with abundant pools, large wood, shade, and cool water.
Past land use practices have degraded much of the habitat in the watershed, especially in the lower gradient
reaches which contain most of the best coho habitat. Incised channels are widespread. Many have been
reduced to bedrock by splash dams, by channel straightening, and by “stream cleaning,” a required forest
practice in the 1960s and ‘70s which removed most of the large woody debris from the channel.
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“Large Woody Debris is extremely important in low gradient streams that contain an abundant source of fine
sediment. Log Jams, and to a lesser extent, individual pieces of large wood, act as a source of roughness that
traps sediment and helps to moderate its progression down a given stream channel. In streams with
extremely high sediment loads, the few areas of quality spawning gravel are often only found in association
with these wood formations.” (East Elk Watershed Assessment Unit, Roseburg District BLM, 1996)
Coho Life Cycle

Juvenile coho salmon in Jack Creek, a tributary to Elk Creek
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1990s ODFW Stream Habitat Inventories
Between 1992 and 1998, the Oregon Department of Fish and Wildlife (ODFW) inventoried fish habitat for
streams throughout the Elk Creek Watershed. The inventories measured a variety of habitat characteristics,
including data on pools, large wood, and channel substrate (gravels, cobbles, etc.). The stream habitat
inventories provide a baseline for habitat conditions, and a way to measure habitat improvements over time.
ODFW Stream Inventory Extent and Year Completed

Evaluating 1990s Coho Habitat Inventories
The Council is characterizing coho habitat with ODFW’s HabRate model. The HabRate model determines coho
habitat quality based on ODFW stream inventory data such as channel substrate, pool characteristics, quantities
of large wood, and other information. The model evaluates habitat quality based on specific ODFW benchmarks
for summer and winter juvenile rearing habitat needs. The benchmarks set quantitative goals for optimal coho
stream habitat – substrate, pools, large wood, and other characteristics. Based on the benchmarks for summer
and winter coho habitat, streams are rated in one of three categories: Good, Fair, or Poor (see the figure below).
The HabRate model evaluation is valuable because it (1) rates the quality of coho winter and summer habitat, (2)
provides a framework for tracking changes in stream habitat quality over time, and (3) sets benchmarks that
establish specific, quantitative criteria for restoring coho habitat.
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The HabRate model evaluated more than 140 miles of Elk Creek watershed tributary streams. Most of the
streams in the Elk Creek Watershed are poor habitat for juvenile coho salmon based on the HabRate model
findings: 60% of the stream miles are poor summer habitat, 72% are poor winter habitat, and 45% have
overlapping poor winter and summer habitat (see table and maps on the following pages). While most HabRate
model evaluations are based on 1990s stream inventory information, current habitat inventories are confirming
that most habitat remains in poor condition.
ODFW habitat benchmarks for summer juvenile coho habitat quality
Categories: Good, Fair, and Poor

ODFW habitat benchmarks for winter juvenile coho habitat quality
Categories: Good, Fair, and Poor
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HabRate model results summarized for Elk Creek Subwatersheds.
The summary is for summer and winter coho salmon habitat based on the 1990’s stream inventories
The habitat ratings provide baseline information for targeting and tracking the factors that limit coho salmon populations
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Map illustrating Elk Creek Watershed streams with HabRate model rating categories for juvenile coho
summer habitat quality: Good, Fair, Poor
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Map illustrating Elk Creek Watershed streams with HabRate model rating categories for juvenile coho
winter habitat quality: Good, Fair, Poor
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Evaluating Current Habitat and Juvenile Coho Abundance and Distribution
To improve watershed conditions, the Council has implemented a variety of watershed restoration projects
designed to enhance coho habitat. Despite limited data, the Council has made progress toward addressing key
limiting factors for coho salmon and other fish species; however, most of these restoration actions have been
selected based on landowner access and other opportunistic factors, and not from a comprehensive, watershedwide effort that prioritizes and targets restoration activities for subwatersheds and specific stream reaches. To
address the limited amount of information on the current status of fish and stream habitat, the Council
developed a data collection protocol to update ODFW’s 1990s stream inventory information. The inventory
includes snorkel surveys to establish fish abundance and distribution, with an emphasis on coho, systematic
stream habitat measurements, and collection of water temperature data.
The stream habitat data is collected in a manner that facilitates comparison to the 1990s ODFW habitat
inventories and HabRate model results. This approach provides a framework for assessing stream habitat
changes over time. The evaluation of information on coho distribution and numbers, stream habitat quality, and
water temperature patterns assists with identifying the stream-specific factors limiting coho populations. Specific
restoration actions can then be developed and prioritized based on how well specific actions and locations
address the limiting factors and ODFW’s coho habitat benchmarks.

Elk Creek Watershed Council’s Fish and Stream Inventory Methods
The Council’s fish and stream habitat inventory methodology involves snorkeling and recording habitat data for
every 5th pool (20% subsample of pools) to assess coho numbers and distribution, and to characterize stream
habitat. For every snorkeled pool, and the riffle area immediately upstream of the pool, additional data are
recorded on the habitat characteristics, including pool width, length, and depth; substrate (e.g., sands, gravels,
cobbles); and the quantity of large wood present in the pool and riffle. The stream habitat inventory methods
largely conform to the ODFW aquatic habitat protocol.
To assess water temperature patterns, continuous water temperature data loggers are placed at the top and the
bottom of the stream system where fish and habitat are inventoried. The continuous water temperature data –
collected through the summer period when water temperatures are the highest – provide information on water
temperature changes throughout the day and over the course of the summer. Placing temperature loggers in the
upper and lower portions of the stream channel network provides insights into how water temperatures change
in the downstream direction as streams progress from headwater areas with dense vegetation cover over small
channels, to large valley-bottom streams with less vegetation cover over wider channels.
The stream and fish inventory information is summarized and evaluated to assess the factors that are limiting
coho juvenile rearing. Examples of liming factors (LFs) that are commonly observed include few deep pools with
large wood cover, stream channels that are deeply entrenched and isolated from the floodplain, and high water
temperatures.
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Restoration Action Plans
A Restoration Action Plan (Action Plan) is developed for each inventoried stream. The purpose of the Action Plan
is to document the factors limiting both summer and winter juvenile coho survival, and to outline restoration
actions to address those limiting factors. The restoration actions are guided by ODFW habitat benchmarks (e.g.,
the number of pieces of wood placed). To date, inventories and Action Plans have been completed for the
following streams:
•
•
•

Jack Creek (Middle Elk Creek Subwatershed) - 2015
Curtis, Cox, Thief, and Lees Creek (Upper Elk Creek Subwatershed) - 2015
Hardscrabble Creek (Middle Elk Creek Subwatershed) - 2016

•

Ellenburg Creek (Lower Pass Creek Subwatershed) - 2016

The Ellenburg Creek stream and fish inventory findings and restoration actions are outlined in Appendix A as an
example of the Council’s approach to Action Plans.
The Action Plans provide the foundation for the Council to pursue funding for implementing restoration actions.
Recently the Council received an Oregon Watershed Enhancement Board (OWEB) grant to support restoration
actions for portions of Jack and Hardscrabble Creeks. The Council is currently working to fund and implement
restoration actions for Ellenburg Creek (see Appendix A).

Addressing Key Limiting Factors for Coho Salmon
The Council’s restoration actions focus on improving stream habitat that supports coho during the two periods
when conditions most limit coho salmon survival: the summer period when water temperatures are high, and the
winter period when fish seek refuge from high stream flows. The emphasis is on restoration actions in lowgradient, valley bottom stream reaches with complex habitats that support coho during both of these periods.
Low-gradient stream reaches (“response reaches”) are more likely to respond to restoration actions that improve
both winter and summer habitat. For example, restoration actions such as the placement of large wood in the
stream channel help capture stream substrate, which over time forms pools, reconnects the stream channel to
the floodplain, and creates complex habitats. Complex habitats include side channels and off-channel alcoves,
beaver ponds, and connections to wetlands and backwater areas.
A key conclusion of the fish and stream habitat inventories is that elevated water temperatures and limited highquality pool habitat areas are limiting coho populations during the warm summer periods. Coho were largely
absent from areas where maximum water temperatures were at or above 680 F.
Because coho will move upstream into cooler water areas, improving connectivity and habitat quality in streams
where summer rearing water temperatures are optimal is a restoration priority. The Council is addressing this
priority through extensive restoration actions in cooler, upstream channels, primarily placing large wood,
boulders, and other materials to capture bedload and to create pools and other habitats for juvenile coho.
Water temperatures are too high in the lower portions of many streams in the watershed for summer juvenile
coho rearing. Habitat actions in the higher temperature areas focus on improving stream temperatures by
increasing shade and taking steps to decrease exposed bedrock areas through the placement of large wood and
other structures designed to capture bedload (sediment, cobbles, and gravel). Bedrock areas contribute to water
heating because shallow water flowing over these areas is exposed to direct solar radiation. In contrast, where
there is abundant substrate, a portion of the stream flows through the substrate, where it is not exposed to solar
radiation and can cool.
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Elk Creek Watershed Restoration: Strategy to Actions
The following diagram outlines the relationships between the Strategic Plan, Rapid Stream and Fish Inventories,
Stream Restoration Action Plans, and implementing restoration actions. The Strategic Plan sets the overall
direction and subwatershed priorities for targeting stream inventories and subsequent restoration actions. The
strategic framework is adaptive, and it is expected that priorities and actions will change over time as new data
and restoration project monitoring information are generated.

Restoration Priorities
The Council developed criteria for identifying subwatershed priorities for phasing stream restoration planning
and implementation as follows:
Criteria A: Percent of streams with poor coho winter habitat based on HabRate model results.
Rationale: Winter habitat (e.g., access to off-channel habitats during high-water events) is the key factor limiting
coho populations.
Criteria B: Percent of streams with both poor coho winter and summer habitat based on HabRate model results.
Rationale: It is efficient to focus restoration on the portion of the stream network where poor winter and
summer habitat overlap.
Criteria C: Average stream rating for the quality of coho spawning substrate based on HabRate model results.
Rationale: Adequate substrate (e.g., well-sorted gravels and cobbles) supports successful coho spawning.
Criteria D: Percent of industrial forest land.
Rationale: The Watershed Council has developed good working relationships, and successfully implemented
restoration actions, with industrial forest landowners. The industrial forest lands in the Elk Creek Watershed
encompass the full range of habitat necessary to support coho recovery – including spawning and summer and
winter rearing habitats.
Criteria E: Landowner opportunity to engage in restoration actions based on the Council’s assessment.
Rationale: The Council's outreach is focused on engaging landowners in voluntary restoration actions on private
land. Some landowners, mainly industrial forest and other large owners, are receptive to pursuing restoration
actions on their lands.
The table on the next page shows the subwatershed restoration priority ranking. The priorities are intended to
guide restoration planning and implementation phasing. For example, the Council is now planning to collect
stream and fish inventory information in the Big Tom Folley Creek system. The stream and fish inventory
information collected will provide the foundation for developing a stream restoration action plan and
implementing restoration actions over time.
Subwatershed priorities will evolve and change as new information is available and phased restoration actions
are implemented over time.
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Restoration Outcomes
The Strategic Plan describes the Council's planned activities through 2025. Over this period the Council will
complete restoration activities designed to address the key limiting factors for coho salmon: lack of winter and
summer habitat complexity, high water temperatures, and lack of access to quality off-channel habitat.
Ecological outcomes are the long-term environmental effects resulting from the Council’s comprehensive
restoration actions over time. The Council’s restoration approach focuses on restoring stream, floodplain, and
riparian habitat and watershed processes. The emphasis is on restoring habitat characteristics that support and
sustain ecological processes for the long-term. In some instances, restoration restores habitat structure in the
short term while also taking actions that support the short- and long-term recovery of watershed processes and
habitats. For example, restoration actions may include enhancing habitat complexity through structural actions,
such as placing large wood in streams and floodplains. These structural actions, in conjunction with planting
native trees and other vegetation to restore floodplain and riparian habitats, over time will promote the delivery
and retention of large wood in the system as trees and other woody debris fall into the stream and are caught on
the placed wood.
By 2025 the Council’s restoration activities will achieve the following outcomes for improved habitat quality,
capacity, and diversity in support of Oregon coastal coho populations:
1. Restored Watershed Processes, Stream Habitat Complexity, and Off-Channel Floodplain Access.
Objective: 8 miles of stream channel and associated floodplain habitat restored.
2. Improved Water Temperatures.
Objective: 8 miles of riparian habitat and associated stream shade restored through native plantings and
invasive control.
3. Improved Stream Restoration Effectiveness through Monitoring and Analysis.
Objective: All implemented restoration projects will have monitoring data collected and analysis
completed to determine if the project is meeting restoration goals and outcomes over time. This analysis
will be used to modify and improve the effectiveness of future stream restoration actions.
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Appendix A:
Summary of the Ellenburg Creek
Restoration Action Plan

Ellenburg Creek

Elk Creek Watershed Council
June 2017
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Ellenburg Creek Stream Habitat Inventory
Ellenburg Creek is a tributary to Sand Creek in the Lower Pass Creek Subwatershed. The 1990s ODFW habitat
inventory did not include Ellenburg Creek. In order to assess the factors limiting coho, data on coho numbers and
distribution, stream habitat, and water temperatures were was collected in the summer of 2016 for
approximately 1.92 miles of Ellenburg Creek.
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Ellenburg Creek Stream Habitat
Overview:
The inventoried section of Ellenburg Creek is characterized by a low- to moderate gradient channel, with an
average gradient of approximately 2%. Gradients as high as 5% were observed in several channel sections where
there were bedrock chutes or small drops. These steeper channel areas were very short and did not present any
fish passage issues. Coho salmon prefer gradients of 4% or less for adult spawning and juvenile rearing, and the
inventoried reach is within this preferred gradient.
The inventoried reach is characterized as a narrow valley with low terraces that somewhat constrains channel
movement in the lower portion, and a narrow valley more constrained by hillslopes in the upper portion. Three
primary bedrock-dominated areas were observed, and about 9% of the reach length is dominated by bedrock. The
2016 survey noted a possible fish passage barrier in upper Ellenburg Creek. A log had lodged itself at the top of a
four-foot bedrock shelf; no juvenile coho were observed above the barrier during the snorkel survey.

Substrate:
The map below illustrates the Lower Pass Creek Subwatershed’s geologic formations. The subwatershed,
particularly in the headwater areas, is underlain by sand- and siltstones (e.g., Tyee Formation). These fine-grained
sand- and siltstone formations contribute sand and silt to the stream channel substrate. Other parts of the subwatershed are underlain by harder rocks including basalts (e.g., Umpqua Formation, basalt member) covered by
historic landslide debris that contributes coarser material, such as cobbles and gravels, to the stream channel. The
combination of fine- and coarse-grained rocks in the stream system yields abundant substrate for creating
habitat, including depositional areas where logs can capture substrate, creating pools, and well-sorted gravels and
cobbles, which are ideal for coho spawning and rearing.
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Large Wood:
The number of large wood pieces counted in the 2016 Ellenburg Creek inventory averaged 1.99 pieces/mile; the
number of key pieces averaged 0.07 key pieces/mile. Overall the number of pieces of wood in the channel is very
low and not adequate to support the formation of quality pool habitat. In particular, key pieces of large wood
(those of sufficient size to remain stable during flood events) are nearly absent. Stable key pieces trap other
pieces of large wood and create complex habitats with cover and deep pools. These large key pieces also trap
substrate at levels sufficient to cover bedrock, and to aggrade incised channels and improve floodplain
connectivity.

Pools:
The density of pools was 81.09 pools per mile. No deep pools (> 3 feet deep) were noted in the 2016 Ellenburg
Creek inventory.
The low pool numbers, and lack of deep pools, are indicators of poor habitat quality. A high density of pools, and
particularly of deep pools with cooler water, is important for juvenile coho survival. Stream flows were low during
the inventory period and these extremely low flows created isolated pools. High densities of rearing coho were
trapped in some of these pools with no connectivity to upstream areas and cooler water. As the summer
progressed some pools probably dried up, killing the fish.
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Water temperatures:
The graphs on this page show the 7-day-maximum-water-temperature moving average over the monitoring
period for lower and upper Ellenburg Creek. The graphs also show the DEQ’s 680 F temperature standard for trout
and salmon. Lower Ellenburg Creek exceeded 680 F for an extended period between August 11 and September 3,
2016. In contrast, water temperatures in upper Ellenburg Creek were cold throughout the monitoring period,
never exceeding 660 F, two degrees below the DEQ temperature standard.
Based on the continuous water temperature monitoring observations during the habitat inventory, summer water
temperatures are too high for summer coho rearing in lower Ellenburg Creek during the periods of the summer
with higher air temperatures and lower flows, which primarily occur from August to early September. Upper
Ellenburg Creek has optimal temperatures for coho summer rearing. No juvenile coho were observed in the very
lowest portions of Ellenburg Creek. It appears that juvenile coho are moving upstream to cooler areas during the
hottest period of the summer. This finding is supported by research which has documented coho moving
upstream to escape high water temperatures.

Coho Densities:
Very low coho densities were noted in Ellenburg Creek in 2016 (average = 0.0005 coho/m2). The highest densities
of coho were in the middle and upper portions of the inventory reach, but the numbers were very low, and in
most pools no coho were observed; no, or very few, coho were observed in the lower portions of the reach.
It appears that juvenile coho distribution and densities are controlled by both by summer water temperatures and
the quality of available pool habitat. The lower reaches of Ellenburg Creek had no coho. The highest densities of
coho, though still very low, were found in the upper portions where the reach flows through forested areas and
where water temperatures are very low.

Ellenburg Creek Restoration Strategy
The HabRate model evaluated Ellenburg Creek’s current habitat quality against ODFW benchmarks for substrate,
cover, and pool complexity (see table on next page). Overall, lower Ellenburg Creek has poor winter and summer
coho rearing habitat. Substrate quality is the only benchmark rated as fair.
For comparison, the map on the next page shows stream segments with winter and summer HabRate model
evaluations for Ellenburg Creek and the other Lower Pass Creek tributaries that were assessed by ODFW in the
1990s. In addition to Ellenburg Creek, most of the streams in the subwatershed are rated as poor summer and
winter coho rearing habitat, though this finding should be confirmed with the Council’s more recent habitat
inventories.
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The restoration strategy for Ellenburg Creek focuses on improving summer and winter habitat conditions.
Restoration actions will be guided by ODFW benchmarks for the enhancement of pools, increasing the quantity of
large wood, improving side-channel and floodplain connectivity, and enhancing riparian trees and other native
vegetation where appropriate.
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