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Rock Creek Fish and Habitat Assessment

The Rock Creek Fish and Habitat Assessment project's primary goals are to gather information on the
anadromous salmonid populations' (steelhead, fall chinook, and coho) status within the subbasin, assess
habitat conditions, and identify factors limiting anadromous salmonid populations. Information will be collected
on the abundance, growth, genetics, diseases, habitat use, and life-history of salmonids in Rock Creek. This
will be followed by scientifically based restoraion plan for Rock Creek.

The Yakama Nation Fisheries Resource Management Program is using a three-pronged approach to restore
watershed health and aid recovery of salmonids and culturally important fish species in Rock Creek, a 223-
square-mile subbasin tributary to the Columbia River upstream of John Day Dam. First, assess current fish
use, water quality/quantity, and habitat conditions to determine areas of high steelhead productivity and
survival, and the primary limiting habitat factors. Second, use the habitat and fish information to create and
prioritize a list of actions to protect, restore, and enhance stream reaches. Last, conduct restoration actions
and adaptively respond to restoration priorities, by monitoring to assess subbasin conditions and
effectiveness of restoration activities..

The Middle Columbia River Steelhead (Oncorhynchus mykiss) Distinct Population Segment (DPS) was
identified and listed as threatened on January 5, 2006 (71 FR 834). NOAA identified Rock Creek as Critical
Habitat for the Middle Columbia Steelhead DPS (NOAA 2005). This project is a partnership between the
Yakama Nation (YN) and the United States Geological Survey (USGS), conducted in cooperation with the
National Oceanic and Atmospheric Administration (NOAA). Project activities include research, monitoring, and
evaluation activities that develop, analyze, and report information pertaining to natural production, genetics,
and ecological interactions in order to prioritize restoration and protection actions. The Rock Creek subbasin
has been identified as a watershed with high potential productivity for a genetically distinct population of
steelhead (as evidenced by spawner surveys and results of genetic analysis) but with significant habitat
limitations (low flow; high stream temperatures; and riparian, channel and floodplain degradation).

We plan to conduct electrofishing surveys and implant PIT tags in salmonids to assess the current
distribution, abundance (using mark-recapture), growth, and life-histories of juvenile steelhead and coho in
the anadromous portion of Rock Creek. Information on native and non-native fish species will be collected
while surveying for salmonids. This data will document the distribution and relative abundance of individual
fish species (including predators and competitors) to estimate the extent to which biotic factors influence
salmonid productivity and survival. Juvenile fish assessments will allow us to identify key reaches and habitats
(e.g., pool refugia) for future restoration or enhancement. Salmonid movement, timing, and habitat use will be
determined via two PIT-tag interrogation systems installed at river mile 3 and river mile 8. These systems will
be used to assess parr-to-smolt survival and smolt-to-adult survival. Spawning ground surveys will be
conducted to learn adult fish distribution and abundance. The kelting rate and use of Rock Creek by stray
adult and juvenile steelhead, and other species will continue to be evaluated with the PIT-tag interrogation
systems. A sub-sample of O. mykiss samples will be obtained during fish sampling for disease profiling to
understand if disease is limiting the population. Genetic tissue samples and fish scales will be collected during
the fish surveys for analysis of age composition and the genetic composition of the O. mykiss population in
the Rock Creek system. The genetic analysis will establish a baseline signature of genetic divergence among
sub-populations and allow managers to determine the Rock Creek O. mykiss population’s association with,
and importance to, the rest of the Middle Columbia Steelhead DPS. Genetics will also allow us to understand
the proportion of stray hatchery fish competing or introgressing with the native steelhead population.
Additional time is needed for fish PIT-tagged as juveniles to return and be detected as adults to understand
the complete life cycle. An understanding of how and where steelhead use Rock Creek, and an
understanding of which life history strategies are successful, is fundamental prior to implementing any
meaningful restoration strategy. Identifying and prioritizing sites and prescribing treatments is difficult and can
be misguided or inefficient without basic RM&E information to guide proposed habitat actions.

Habitat surveys have been conducted and preliminary Ecosystem Diagnosis and Treatment model runs made,
however data gaps still exist concerning the annual variability in fish distribution, habitat availability, and water
temperatures. More information is needed before we have confidence in the model inputs, and therefore, in
the results. Efforts have begun to conduct riparian plantings and to assess headwater forested areas and
their role in the altered watershed hydrology of the basin. While some initial habitat restoration activities have
begun, we believe that there is still substantial uncertainty regarding which reaches and what actions are
appropriate for targeted habitat restoration work. Data collected and analyzed through this proposal,
combined with separately funded geomorphic assessments, will lead to a more complete understanding of
limiting factors, habitat processes, and subsequently, appropriate restoration actions.
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Tributaries

HUC Name: Rock Creek HUC Level: HUC5 HUC #: 1707010113

Work Elements associated with this location: 22. Maintain Vegetation, 47. Plant Vegetation, 53. Remove
Vegetation, 70. Install Fish Monitoring Equipment, 99. Outreach and Education, 114. Identify and
Select Projects, 156. Develop RM&E Methods and Designs, 157. Collect/Generate/Validate Field and
Lab Data, 158. Mark/Tag Animals, 159. Transfer/Consolidate Regionally Standardized Data, 161.
Disseminate Raw/Summary Data and Results, 162. Analyze/Interpret Data, 189. Coordination-
Columbia Basinwide, 191. Watershed Coordination

Project Significance & Problem Statement

Project Significance to Regional Programs: €
Council’s 2006 Research Plan

The Columbia River Basin Research Plan (CRBRP) lists 12 focal research areas, each with critical uncertainties
that need to be addressed. The work of the Rock Creek Project will contribute information to four of these
focal research areas and their associated critical uncertainties.

Tributary and Mainstem Habitat —

Work with Middle Columbia River (MCR) steelhead in Rock Creek will help address questions related to the full
life cycle of this salmonid species.

Critical uncertainties that Rock Creek data can contribute to understanding:

1) To what extent do tributary habitat restoration actions affect the survival, productivity, distribution, and
abundance of native fish populations?

2) Are the current procedures being used to identify limiting habitat factors accurate?

Harvest -

PIT-tagging of MCR steelhead in Rock Creek provides marked fish to determine losses of wild adult steelhead
between Bonneville Dam and Rock Creek due to tribal harvest and sport fishery mortality.

Critical uncertainties that Rock Creek data can contribute to addressing:

1) What are the effects of fishery interceptions and harvest in mixed-stock areas, such as the ocean and
mainstem Columbia, on the abundance, productivity and viability of ESUs or populations, and how can fishery
interceptions and harvests of ESUs or populations, both hatchery and wild, best be managed to minimize the
effects of harvest on the abundance, productivity, and viability of those ESUs and populations?

Population Structure and Diversity -

Work with MCR steelhead in the Rock Creek subbasin will provide data to evaluate processes influencing their
distribution, interconnection, and population dynamics through time and space. Estimation of populations of
smolts and adults and PIT tagging of parr coupled with instream PIT tag readers in mainstem and major tributary
junction to provide data on movement and rearing habits will contribute to understanding of co-occurring life-
history types and use of tributary and mainstem habitats.

Critical uncertainties that Rock Creek data can contribute to addressing:

1)What approaches to population recovery and habitat restoration are most effective in regaining meta-
population structure and diversity that will increase viability of fish and wildlife in the Columbia River
Basin?

Subbasin Plan Objectives

The objectives of this proposal directly address several of the primary objectives identified in the Lower
Middle Mainstem Subbasin Plan, pages 347- 351. The Subbasin Plan identified salmonid pathogen analyses in Rock
Creek as high priority since Rock Creek has high summer water temperatures and therefore an increased
susceptibility to pathogens. Another objective identified by the plan is a genetics evaluation of steelhead in
Rock Creek to determine if hatchery fish are competing or interbreeding with natural origin fish. The plan also
identified an objective that is similar to the Army Corps of Engineers studies on survival of steelhead kelts
migrating out of the Rock Creek subbasin and through the mainstem Columbia to the ocean and back to Rock Creek
as return spawners.
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Implementation of habitat projects, along with monitoring of habitat and water temperatures will help address
the Subbasin Plan goals of lowering water temperatures, improving flows, and restoring habitat diversity.

ISRP/ISAB Tagging Report

The ISRP/ISAB Tagging Report (ISRP/ISAB 2009) makes a number of recommendations for improvements and better
collection of data with various tagging methods. Because the Rock Creek Project is using PIT tags and includes
monitoring of parr to smolt to adult life history strategies and survivals, we will be deploying multiple
instream PIT-tag detection systems. These methods and data should help further knowledge related to
recommendation 3.5, which states: “We recommend for PIT tags, further development of prototype in-stream
transceivers for detection in tributaries to monitor smolt and adult movements in both large and small
tributaries to better understand salmonid behavior and migration timing, fate of juvenile, smolt, and adult
migrants before and after dam passage and to spawning grounds.” Additionally, the Tagging Report states, “lack
of PIT-tag monitoring systems in the tributaries where significant populations of wild salmonids occur.
Monitoring of PIT-tagged adults into and PIT-tagged juveniles out of these tributaries will provide data to
better understand life histories and survival rates of salmonids and hatchery stray-rates in these
tributaries”. A disadvantage of PIT tagging as a fish monitoring tool listed in the Tagging Report is that,
“Not enough PIT-tag detection systems are currently installed to yield information on the research questions
outlined in the in-stream applications section below, e.g., fish movement during the fall and winter months, or
learning about different life-history strategies of salmonids.” Installation of multiple instream PIT-tag
detection systems in the mainstem Rock Creek and its main tributary will help further the understanding of fish
movement and life-histories that can be gained with these systems.

The Tagging Report lists, as examples of data contributing to better understanding of salmonid behavior and
migration timing, the fall migrants documented at Beaver Creek in the Methow Subbasin and Rattlesnake Creek in
the White Salmon Subbasin. Both of these projects were done by personnel from USGS Columbia River Research
Laboratory (CRRL) who will be cooperating with the Yakama Nation in the Rock Creek project. These varied life
history expressions are critical to a complete understanding of salmonid population dynamics and may be
critical to the persevation of the species with inevitable environmental changes through restoration, climate
change, or introduced species.

In-stream detection does require some ability to estimate detection efficiencies at different life-stages and
flows. Personnel from USGS have been exploring methods for estimting efficiencies (Connolly et al. 2008), and
guidelines have been provided (Connolly 2010) in the PNAMP Special Publication, Tagging, Telemetry, and Marking
Measures for Monitoring Fish Populations (Chapter 7, Wolf and O’Neal 2010).

Also, the status of progress toward broad biological objectives from the NPCC Fish and Wildlife Program (FWP)
cannot be judged without monitoring data. For instance, in order to evaluate progress towards the objectives
of restoring “the widest possible set of healthy naturally reproducing populations of salmon and steelhead in
each relevant province by 2012” and having populations that have “an 80 percent probability of maintaining
themselves for 200 years at a level that can support harvest rates of at least 30 percent” (NPPC 2000),
monitoring data is needed. The project is consistent with the primary research, monitoring, and evaluation
strategies identified in the FWP (i.e., 1. Identify and resolve key uncertainties for the program; 2. Monitor,
evaluate, and apply results; and 3. Make information from this program readily available) .

In order to ensure that specific methods of data collection and analysis used as a part of this project are
consistent with regional efforts to standardize methodology, biologists will be actively involved with the
Pacific Northwest Aquatic Monitoring Partnership (PNAMP)and other regional data standardization efforts.
Products and developments from these efforts will be used to ensure that information generated from the project
is compatible with information generated in other subbasins and is useful for regionwide assessments.
Methodologies from other regionally-accepted publications such as Roni (2005) will also be used where
applicable, especially where linking reach-scale habitat actions to watershed-scale monitoring can be
accomplished.

Problem Statement: €

We believe there is a clear understanding of the vital role tributaries play in restoring the fraction of habitat left in the Columbia Basin, due to the extensive impacts of the basin’s
hydroelectric development on fish habitat. In the majority of other tributaries in the Colurmbia Basin, there are numerous additional hurdles, beyond the mainstem hydroelectric dams, to
overcome (i.e. irrigation withdrawals, urbanization . . . etc.). The number of habitat impacts to Rock Creek are fewer, but nonetheless have severely affected habitat function. We know,
from living tribal members, that Rock Creek used to flow continuously to the Columbia River every month of the year. This has not been the case for decades. Yet steelhead persist in
this basin, and through the continued R, M&E efforts proposed here, we are gaining valuable insight into their spatial structure, abundance, and productivity.

This project and subsequent proposal were developed based on direct requests from tribal members (councilmen, religious leaders, longhouse members) to restore this culturally
important part of the Yakama Nation’s Ceded Lands. Yakama Nation Fisheries staff sees this as our obligation to these members and the fisheries resource to do everything we can
within our ability to honor, protect and restore Rock Creck. The Yakama Nation considers this investment in understanding and recovering this small, but important, genetically-distinct,
natively-adapted steelhead population to be critical to the recovery and long term adaptability of the species within the Yakama Nation southern Ceded Lands.

An understanding of how and where steelhead use Rock Creek, and an understanding of which life-history strategies are successful is fundamental prior to implementing any meaningful
restoration strategy. Identifying and prioritizing sites and prescribed treatments is difficult and can be misguided or inefficient without basic RM&E information to gnide proposed
habitat actions. Given that parts of Rock Cr. go dry each year, determining which areas provide beneficial steclhead habitat components, which components are lacking and in need of
improvement, and which areas potentially produce successful anadromous fish vs. actingas a sink or mortality trap is a complex process. Relatively simple habitat projects (e.g riparian
planting) have already begun in some areas under this project, and project sponsors are planning to investigate opportunities to assess and improve headwater meadow conditions to
bolster watershed storage. Other more complex projects, like instream channel modifications, will need assessment results, project planning, and will be prescribed in 2-3 years after a
more complete understanding of fish and habitat interactions is completed.

The Rock Creek subbasin has been identified as a watershed with high potential productivity for steelhead (as evidenced by spawner surveys) but with significant habitat limitations
(low summer flows, high stream temperatures, and riparian, channel and floodplain degradation). Prior to this study there was a minimal knowledge of fish populations and habitat
conditions in the Rock Creek subbasin (Lower Mid-Columbia Mainstem Subbasin Plan, NPCC 2005, p. 354). The Subbasin Plan states that, “There is significant need for ongoing
monitoringand evaluation within the Rock Creek watershed” and that “an extensive monitoringand evaluation effort within Rock Creek is considered a high priority” (Lower Mid-
Columbia Mainstem Subbasin Plan, NPCC 2003, p. 16). This project is in the process of addressing this information gap.

Available information suggests Rock Creek is a unusual and potentially productive resource (Lower Mid-Columbia Mainstem Plan, NPCC 2005, p. 66). NOAA identified Rock Creck as
Critical Habitat for threatened Middle Columbia Steelhead (NOAA Fisheries Northwest Region Critical Habitat Designations for West Coast Salmon and Steelhead in Washington,
August 2005). A distinct population of steelhead (Oncorhynchus mykiss) was identified by NOAA, and confirmed through preliminary genetic analysis. Redd counts by the Yakama
Nation have identified high use by steclhead (Lower Mid-Columbia Mainstem Subbasin Plan, NPCC 2003, p. 169), however the proportion of fish that are native or stray into the basin
is just beginning to be understood. Since spring 2008, annual spawner surveys (3-pass) have been conducted for steelhead, coho, and fall chinook in the Rock Creek subbasin, and a
pattern of spawning habitat use is emerging,

Rock Creek is home to the Rock Creek “Kah-milthpah” Band of the Confederated Tribes and Bands of the Yakama Nation and is within the tribal southern Ceded Lands. The Yakama
Nation has vested interest in the status of Rock Creck salmon, steelhead, and lamprey populations since it is an important fishery to the Rock Creek Band for ceremonial and
subsistence purposes. Tribal fishers are reluctant to fish for salmon or steelhead in Rock Creck with the steelhead listed as a "Threatened" species by the Endangered Species Act. The
goal of this project is to address limiting factors and restore the population to healthy numbers.

The Lower Mid-Columbia Mainstem Subbasin Plan (NPCC 2005) includes information from Rock Creek that was collected specifically for that planning effort. The fish assessment and
management plan for the Washington portion focuses on Rock Creek because of its unique and important value to the Yakama Nation. Limiting factors for the associated focal species of
steelhead, coho, fall Chinook, and lamprey are:

1. Altered temperature and flow regimes have affected fish life histories such as spawn timing, incubation and rearing; and have decreased suitable habitat

2. Steelhead populations have been dramatically reduced from pre-settlement abundance levels

3. Population levels of Pacific lamprey have been dramatically reduced from pre-settlement levels

4. Summer/early fall tributary habitat availability is reduced in comparison to pre-settlement, pre-impoundment environment

5. There has been a loss of habitat diversity and thermal refugia because of loss of off-channel habitat

6. Hydrology has been altered by habitat degradation and has increased peak flows; loss of storage and lack of late summer base flows

7. In tributaries, lack of habitat diversity (pools with cover), lack or decrease of large woody debris, and trapping of beavers has exacerbated low flow problems

8. Food web in lower river has been altered and/or reduced due to habitat simplification and impoundment
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9 Predation risk to salmonids from native fish (northern pike minnow), from non-native fish (catfish and smallmouth bass), and from birds is elevated.

10. Survival of steclhead kelts (mature spawned-out fish with the potential to spawn again) migrating out of the Rock Creck watershed and through the mainstem Columbia to the ocean
is reduced, due to the Columbia River hydropower system. This was once a major life-history strategy.

11. Hatchery fish and barged fish stray and compete with natural-origin fish for space and food resources
12. High temperatures in tributaries and the innundated mainstem Columbia River have resulted in increased metabolism, stress, and susceptibility of native salmonids to pathogens
13. Population and ecological effect of beavers have been significantly reduced and altered, reducing habitat complexity, water storage, and altering sediment composition.

14. Increased percentages of fine sediment from background levels in spawning gravels and interstitial spaces have resulted from habitat degradation due to recent land use practices (last
150 years).

Some preliminary EDT analysis and results have been completed and are presented the 2010 annual report (still in internal review). Some basic habitat and fish distribution information
has been gathered, but there are still significant data gaps. Certain geographic areas are yet to be adequately sampled, fish sampling is ongoing, preliminary results are still being
analyzed, and reach-specific fish survival data is yet to be gathered (in the form of PIT-tag detections and adult returns). Data collected by this project will feed additional analysis and
refinements to the EDT model and help it accurately reflect watershed conditions.

The Yakama Nation beleives that there is still substantial uncertainty regarding which reaches and actions are appropriate for targeted habitat restoration work. In fact, duringa 2011
review of Washington state Salmon Recovery Funding Board (SRFB) project proposals, a local technical review committee (comprised of various agency personnel familiar with Rock
Creek and knowledgeable in fish biology and habitat, hydrology, and geomorphology) evaluated a proposal to install engineered log jams and enhance pool habitat at a site a middle reach
of Rock Creek. The review committee considered that action premature given the lack of knowledge and understanding of physical habitat processes resulting in the observed
degradation. That project proposal has changed into a specific assessment of geomorphic conditions throughout much of the middle and lower portions of the Rock Cr. watershed.

That SRFB funded project will collect data that is complementary to this BPA project and both assessments will lead to a more complete understanding of limiting factors, habitat
processes, and appropriate restoration actions.

In addition, under this BPA project, initial investigations are also beginning to assess upper watershed forested areas (and headwater meadow conditions in particular) and their role in
watershed hydrology and condition.

High stream temperatures, low summer flows, and flashy watershed hydrology characterize multiple streams in this region. Successful restoration actions have been conducted in some
regional streams, and restoration approaches and techniques applied in other similar places may be utilized in Rock Creck. However, the major unknowns in Rock Creek remain, such as
which specific techniques/actions should be implemented, where they would be most effective, and where they might be ineffective or even detrimental (e.g, installing structure or
creating pool habitat that becomes a late summer mortality trap). As described in Beechie et al. 2008, watershed assessments are a necessary step in the process of identifying needed
actions and prioritizing the list of actions. The approach envisioned here is to identify which areas have, or have the potential for, high steelhead productivity and survival, couple that
information with physical habitat and geomorphic assessments to determine the primary limiting factors and processes, and focus on areas where habitat can feasibly be restored,
enhanced, or reconnected to the point that steclhead populations experience population benefit.

Objectives & Deliverables

Objectives

OBJ-1: Assess salmonid distribution, life history, growth, genetics, and biological factors limiting population abundance and
productivity.

Before an effective restoration plan can be implemented, information about the productivity, abundance, and spatial structure of the
steelhead population is needed. The objective is to: 1) assess the habitat use, movement, growth, health, and abundance of steelhead parr ;
and 2) gain information on adult steelhead migration timing, holding and spawning locations, and reproductive success in the Rock Creek
system. This information will help to understand the controlling factors that limit capacity andl help prioritize and gauge the effectiveness of
restoration actions.

OBJ-2: Determine native and non-native fish assemblage and distribution.

The assemblage, relative abundance, and distribution of native and non-native fish species likely influence salmonid abundance, productivity,
and distribution in Rock Creek, and influence several variables of the EDT model (predation, competition, fish community richness). The
extent to which introduced predators' abundance, population structure, and habitat use overlap with those of steelhead may vary annually
and may or may not be sufficient to influence the steelhead population. This information is needed to design effective restoration actions and
identify locations.

Current lamprey use in Rock Creek is unknown, although lamprey were present historically and continue to be a species of cultural
importance.

OBJ-3: Determine habitat conditions that may limit salmonid productivity and abundance.

Gain information on the habitat and rearing conditions for salmonids in the Rock Creek system. This data, combined with the salmonid
abundance and life history information, will allow us to ascertain which habitat conditions most limit the steelhead population. Habitat and fish
data will be incorporated into the Ecosystem Diagnostic and Treatment (EDT) model for further assessment of limiting factors and
prioritization of locations in the subbasin with greatest habitat rehabilitation potential.

OBJ-4: Identifiy protection/restoration sites and actions

Identify locations and actions in the subbasin with the greatest potential for restoration or protection of key salmonid habitat. Secure willing
landowners to participate in implementing protection/restoration projects (through outreach).

Deliverables
DELV-1: Assessment of adult salmonid migration behavior, spawner abundance, habitat use, and out of basin stray rate.

Information on the distribution and abundance of spawning salmonids will be collected during muti-pass spawning ground surveys. Life
history information will be collected by movements detected through two instream PIT-tag interrogation systems (PTIS), installed in Rock
Creek at river kilometer 4 and at the confluence of Rock and Squaw creeks (rkm 13), as well as by the scales of carcasses found during
spawning ground surveys. The PTIS’s in Rock Creek and the mainstem Columbia River and together with the PITAGIS database will allow us
to determine the migration behavior and timing of adult steelhead into and kelt movement out of Rock Creek. Through the use of the Rock
Creek PTIS’s, we will gain information on life history variability and stray rates of out of basin stocks tagged by other agencies. When adult
steelhead, PIT-tagged as juveniles in Rock Creek return, we can estimate smolt-to-adult return rates, repeat spawner rates, migration timing,
and spawn timing. *Note: While the bulk of the funding and effort for adult spawner abundance and habitat use surveys will be be completed
by 2012, we are requesting some funds to continue to operate the PTIS systems in 2013 and 2014 to gain information on smolt to adult
return rates and the migration behavior of adult salmonids tagged in Rock Creek.

Start: 2012 End: 2014

Budget: $120,000

Associated Work Elements: 114. Identify and Select Projects, 156. Develop RM&E Methods and Designs, 157. Collect/Generate/Validate
Field and Lab Data, 161. Disseminate Raw/Summary Data and Results, 162. Analyze/Interpret Data

Protocols:

Adult salmonid migration behavior, spawner abundance, habitat use, and out of basin stray rate (2007-156-00). &

DELV-2: Assessment of juvenile salmonid distribution, abundance, life history strategies, and growth.

Salmonid population abundance and distribution will be measured during summer months in pools after Rock Creek becomes intermittent.
The Yakama Nation and USGS will cooperate to estimate anadromous salmonid distribution, abundance, movement, life history, habitat use,
and growth with the use of PIT tags and mark-recapture population estimates in randomly selected, systematically stratified pools. Prior to
population estimates, intensive habitat surveys of reaches will be conducted during summer low-flow conditions. These surveys will identify
and measure dimensions (e.g., length, weight, and depth) of stream habitat units generally following Bisson et al. (1982) and Bain and
Stevenson (1999). Habitat surveys will be conducted in Rock Creek prior to each population survey to quantify habitat availability in
reference to the habitats that will be electrofished. Approximately 1,200 juvenile steelhead (> 70 mm fork length) will be PIT-tagged annually
during population surveys. In cooperation with USGS, the Yakama Nation will download, maintain, and repair the PTIS systems installed at
river kilometer 4 and at the confluence of Rock and Squaw creeks (rkm 13). Electrofishing, PIT-tagging, and PTISs will be used as a means of
monitoring juvenile steelhead movement, growth, and smolt-to-adult return rates in the Rock Creek watershed. Tagged fish movements will
also be monitored through Columbia River dams (wired with detectors) to aid in understanding mainstem behavior and migration timing.
Scales will be taken from a subsample of juveniles during electrofishing surveys to determine age and stock composition of juvenile
salmonids in Rock Creek. We will create a fish tagging/interrogation/recapture database. A report detailing findings will be submitted after
several years of abundance, distribution, and movement data have been collected. *Note: While the bulk of the funding and effort for juvenile
salmonid distribution and abundance surveys will be completed by 2012, we are requesting some funds to continue to operate the PTIS
systems in 2013 and 2014 to gain information on smolt to adult return rates and the migration behavior adult salmonids tagged in Rock
Creek as juveniles from 2009 to 2012.
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Start: 2012 End: 2014

Budget: $110,000

Associated Work Elements: 114. Identify and Select Projects, 157. Collect/Generate/Validate Field and Lab Data, 158. Mark/Tag Animals,
161. Disseminate Raw/Summary Data and Results

Protocols:

Abundance, habitat use, life-history, and growth of salmonids and distribution and composition of all fish species (2007-156-00). &

DELV-3: Assessment of the genetics of the steelhead population.

Prior to this study, the genetic composition of O. mykiss within Rock Creek, their relatedness to adjacent drainages and extent of
introgression with hatchery fish was unknown. Tissue samples (fin clips) will be collected during juvenile salmonid population surveys from
sites in the mainstem and its tributaries. Samples will also be collected from known anadromous reaches and reaches above barriers.
Samples will be collected and preserved (95% ethanol) for future genetic analyses. A total of five years of tissue sampling will be conducted
to characterize Rock Creek steelhead as recommended by Shawn Narum, Columbia River Intertribal Fisheries Commission (CRITFC)
geneticist. This is similar to the initial Klickitat River investigation. Samples will be sent to CRITFC for genetic analyses. Rock Creek biologists
will work with CRITFC geneticists to analyze the genetics information. The purpose is to understand if the Rock Creek steelhead population
has unique characteristics, and to determine the extent of hatchery steelhead introgression and competition with Rock Creek steelhead for
spawning and rearing resources.

Start: 2012 End: 2012

Budget: $12,000

Associated Work Elements: 157. Collect/Generate/Validate Field and Lab Data, 159. Transfer/Consolidate Regionally Standardized Data,
162. Analyze/Interpret Data

Protocols:

Genetics: Diversity, Fitness or Variation (2007-156-00) &

DELV-4: Fish species composition and assessment of lamprey use.

Fish species composition and relative abundance will be assessed in all reaches that we obtain permission to sample. Arandomly selected,
systematically stratified subsample of pools will be electrofished and all fish species encountered will be captured. Because fish species
composition likely varies annually depending upon water availability and temperature, we intend to conduct this effort over several years. A
subsample of each species (n=30) will be weighed and measured and relative abundance will be noted in each habitat unit sampled. This
information will allow us to estimate the overlap in habitat use of steelhead and native and non-native predators and competitors in Rock
Creek.

As a byproduct of the juvenile and adult salmonid population and habitat assessments, we intend to look for lamprey adults and juveniles to
assess the extent of lamprey use of the watershed in its current condition. If habitats are found that my contain lamprey we intend to share
information with the Yakama Nation pacific Lamprey Restoration Project (BPA Project# 200847000) so that a more thorough survey for their
presence may be conducted using equipment designed to collect lamprey more quantitatively.

Start: 2012 End: 2012

Budget: $5,835

Associated Work Elements: 114. Identify and Select Projects, 156. Develop RM&E Methods and Designs, 157. Collect/Generate/Validate
Field and Lab Data, 162. Analyze/Interpret Data, 189. Coordination-Columbia Basinwide, 191. Watershed Coordination

Protocols:

Abundance, habitat use, life-history, and growth of salmonids and distribution and composition of all fish species (2007-156-00). &

DELV-5: Determination of the presence and severity of pathogens in salmonids.

This project will assess the presence and severity of salmonid pathogens, which prior to this study was unknown. Pathogen sampling will be
conducted for two more years to create a profile of pathogen presence for salmonids and other native species in the subbasin. A sub-sample
of fish captured during population studies and most fish incidentally killed during sampling for distribution and abundance will be put on ice
and delivered to the U.S. Fish and Wildlife Service’s Lower Columbia River Fish Health Center (LCRFHC) which will provide a thorough
disease profile as part of the U.S Fish and Wildlife Service’s National Wild Fish Health Survey. Atotal of 30 samples (including all fish species)
will be collected from the mainstem Rock Creek and Squaw Creek Site locations including three survey sites in lower, middle, and upper
reaches of mainstem Rock Creek. A baseline data set describing existing levels of fish pathogens in the watershed, will be uploaded to the
Klickitat Rock Creek database

Start: 2012 End: 2012

Budget: $4,000

Associated Work Elements: 157. Collect/Generate/Validate Field and Lab Data, 162. Analyze/Interpret Data
Protocols:

Disease Prevalence (2007-156-00)

DELV-6: Assessment of habitat conditions and limiting factors.

The EDT Stream Reach Editor (SRE) has an updated database for Rock Creek resulting from the past two years (2009 and 2010) of habitat
data collection, including the additional 2011 data that will be incorporated into the model.

The model required data for a total of 46 environmental and biological variables which was divided into four major categories: hydrologic
characteristics, stream corridor structure, water quality, and biological community. Ratings for attributes were derived from actual stream
habitat surveys, orthophoto and topographic map analyses, General Land Office survey maps and notes, light detection and ranging (LIDAR)
imagery, water quality monitoring data, and fish presence/absence surveys. Gaps in attribute data were filled using available scientific
published literature and from professional observations. A total of 27 attributes were collected in the field. Mobrand Biometrics (1999)
handbook, The EDT Method provides guidelines to analyze individual environmental and biological attribute data. Each attribute was
evaluated prior to applying an index value into the SRE. Index values were assigned for each environmental attribute for each reach. SRE
index values were based on the survival of each adult or juvenile fish. Level of proof for each index value indicated the evaluation of
accuracy in the model. Index values ranged from 0.5, meaning less severe conditions to the fish to 5.0, meaning the most severe. Some
index values were actual percentages for wetted channel surface area such as habitat types or percentage gradient for each reach.

Afinal model iteration will be conducted with all data collected from 2012 to create a list of limiting factors in the Rock Creek subbasin at a
reach level.

Water temperature and water quality parameters (pH, conductivity, dissolved oxygen, turbidity) will continued to be monitored at 8 sites (Rock
Creek mainstem and Squaw, Luna Gulch, Badger Guich, and Quartz creeks) throughout the subbasin. Additional automated water
temperature recorders will be installed over the summer at approximately 20 randomly selected pools associated with steelhead electrofishing
efforts to determine summer rearing conditions. All data will be stored in the Rock Creek database as well as entered into the EDT dataset.
This information will assist in the identification and development of future restoration projects in the Rock Creek watershed.

*note: while the majority of habitat data has already been collected we intend to continue to monitor water temperature in 2013 and 2014 to
gather pre- and post- habitat restoration information and long-term data.

Start: 2012 End: 2014

Budget: $96,894

Associated Work Elements: 157. Collect/Generate/Validate Field and Lab Data, 161. Disseminate Raw/Summary Data and Results, 162.
Analyze/Interpret Data, 191. Watershed Coordination

Protocols:

Habitat measurements and assessment (2007-156-00)&

DELV-7: Identify restoration project sites and actions

A geomorphic study of Rock Creek and two of its key tributary streams will be conducted in 2012 and analyses of its findings will be
presented in a report in 2013 by the Eastern Klickitat Conservation District and Yakama Nation Fisheries. Fish and habitat data collected
from this project will be shared with the geomorphic study to locate likely sites where restoration efforts can be focused.

Project staff will coordinate with other agencies and seek additional funding resources and costshare oppurtunities for conducting on the
ground habitat improvement work in the subbasin in future years. Utilizing the EDT scenario builder, restoration scenarios will be created for
identified reaches in the subbasin. Scenarios will be created after the geomorphic study and sites are identified for likely restoration. Upon
complete of the scenario iterations a list of priority habitat actions will be created.

Start: 2012 End: 2014
Budget: $60,000

Source: http://www.cbfish.org/Proposal.mvc/Summary/ISRP2011-2007-156-00 6/27


http://www.cbfish.org/WorkElement.mvc/Summary/114
http://www.cbfish.org/WorkElement.mvc/Summary/157
http://www.cbfish.org/WorkElement.mvc/Summary/158
http://www.cbfish.org/WorkElement.mvc/Summary/161
http://www.monitoringmethods.org/Protocol/Details/413
http://www.cbfish.org/WorkElement.mvc/Summary/157
http://www.cbfish.org/WorkElement.mvc/Summary/159
http://www.cbfish.org/WorkElement.mvc/Summary/162
http://www.monitoringmethods.org/Protocol/Details/414
http://www.cbfish.org/WorkElement.mvc/Summary/114
http://www.cbfish.org/WorkElement.mvc/Summary/156
http://www.cbfish.org/WorkElement.mvc/Summary/157
http://www.cbfish.org/WorkElement.mvc/Summary/162
http://www.cbfish.org/WorkElement.mvc/Summary/189
http://www.cbfish.org/WorkElement.mvc/Summary/191
http://www.monitoringmethods.org/Protocol/Details/413
http://www.cbfish.org/WorkElement.mvc/Summary/157
http://www.cbfish.org/WorkElement.mvc/Summary/162
http://www.monitoringmethods.org/Protocol/Details/412
http://www.cbfish.org/WorkElement.mvc/Summary/157
http://www.cbfish.org/WorkElement.mvc/Summary/161
http://www.cbfish.org/WorkElement.mvc/Summary/162
http://www.cbfish.org/WorkElement.mvc/Summary/191
http://www.monitoringmethods.org/Protocol/Details/410

Proposal ISRP2011-2007-156-00 - Rock Creek Fish and Habitat Assessment (2007-156-00) 2/2/2012 10:35 AM

Associated Work Elements: 162. Analyze/Interpret Data
Protocols:
Habitat measurements and assessment (2007-156-00)&

DELV-8: Riparian remediation

During the 2012 fiscal year, riparian re-vegetation will be conducted at several sites in mainstem Rock Creek to supplement previous tree
plantings from spring 2008, 2009, 2010 and 2011. Trees types include: alder, dogwood, willow, cottonwood, and pine. Trees will be fenced to
limit browsing by ungulates. Also, willow cuttings will be collected and planted, with a portion saved to create a nursery for planting the next
year. Weed removal at riparian tree planting sites will be conducted using manual and mechanical treatments. The primary invasive species
are non-native thistles and knapweed. Based on the geomorphic study and EDT scenario results additional sites will be located for fiscal
years 2013-2014 for riparian remediation.

Start: 2012 End: 2014

Budget: $35,000

Associated Work Elements: 22. Maintain Vegetation, 47. Plant Vegetation
Protocols:

Habitat measurements and assessment (2007-156-00)&

DELV-9: On the ground restoration projects

Based on the prioritization of restoration and protection actions list created in 2012, restoration projects will start in the planning stages.
Landowner involvement and permission will be necessary. Project timeline and budgets will be created for each restoration and protection
action. Applicable permit applications will be sought and submitted. Project timeframes are dependant on permit application turn arounds and
any time window restrictions. On the ground habitat restoration and protection actions are planned for years 2013 - 2017 in the Rock Creek
subbasin.

Start: 2013 End: 2014

Budget: $521,135

Associated Work Elements: 22. Maintain Vegetation, 47. Plant Vegetation, 53. Remove Vegetation, 99. Outreach and Education, 191.
Watershed Coordination

Protocols:

Habitat measurements and assessment (2007-156-00)&

How the Deliverables serve to achieve the Objectives
OBJ-1. Assess salmonid distribution, life history, growth, genetics, and biological factors limiting population abundance and productivity.
DELV-1: Assessment of adult salmonid migration behavior, spawner abundance, habitat use, and out of basin stray rate.

How DELV-1 helps achieve OBJ-1: Collecting information on steelhead migration behavior, spawner distribution and abundance, and stray
rates will help to characterize objective 1.

DELV-2: Assessment of juvenile salmonid distribution, abundance, life history strategies, and growth.

How DELV-2 helps achieve OBJ-1: Assessmemt of juvenile salmonid information described in DELV-2 directly addresses the information need
outlined in OBJ-1

DELV-3: Assessment of the genetics of the steelhead population.

How DELV-3 helps achieve OBJ-1: Assessmemt of genetics of the steelhead population described in DELV-3 directly addresses the
information need outlined in OBJ-1. This is to understand where the Rock Creek population fit in a regional context, understand the influence
of hatchery steelhead competing or spawning with Rock Creek steelhead and understanding the spatial structure and diversity of the Rock
Creek steelhead popuation.

DELV-5: Determination of the presence and severity of pathogens in salmonids.

How DELV-5 helps achieve OBJ-1: Collecting information about the presence and severity of diseases can help to understand the biological
factors limiting steelhead abundance (Objective 1). The presence and severity of disease may also be related to stray out of basin fish
(Objective 1), and habitat conditions such as temperature and water quality, or other habitat conditions (Objective 3) that increase stress,
which can increase the severity of disease.

OBJ-2. Determine native and non-native fish assemblage and distribution.
DELV-4: Fish species composition and assessment of lamprey use.

How DELV-4 helps achieve OBJ-2: Information collected to understand the distribution and habitat overlap of native and non-native fish
species will help to understand the level of competition and predation being experienced by ESA listed salmonids. Where and how many
smallmouth bass, pikeminnow and brown bullheads occupy the same habitat units as steelhead will influence the survival and growth
(Objective 1) of steelhead for example. Gaining information on the distribution and relative abundence of all fish species, including lamprey
can affect restoration actions as well (Objective 4)

OBJ-3. Determine habitat conditions that may limit salmonid productivity and abundance.
DELV-6: Assessment of habitat conditions and limiting factors.

How DELV-6 helps achieve OBJ-3: Collecting habitat metrics are necessary to conduct analysis and determine habitat conditions that may
limit salmonid productivity (Objective 1) and identify sites and actions necessary for restoration (Objective 4).

OBJ-4. ldentifiy protection/restoration sites and actions

DELV-7: Identify restoration project sites and actions

How DELV-7 helps achieve OBJ-4 : Assessing stream habitat conditions and the salmonid populations (steelhead and coho primarily)
response to those conditions (Objectives 1 through 3) will lead to the identification of restoration sites and actions (Objective 4, Deliverable
7). Habitat restoration efforts, without any knowledge of Rock Creek's steelhead population, which includes research for several years to
learn distribution, movement, and abundance, due to annual variability, could lead to a mis-prioritization of actions and areas. A thoughtful
and effective restoration plan can only be produced after understanding the physical and biological factors that are limiting recovery.

DELV-8: Riparian remediation

How DELV-8 helps achieve OBJ-4: Riparian remedation is one restoration action that has been identified to begin to restore Rock Creek
after a century of degradation. The overarching goal of this project is to restore Rock Creek salmonid populations. All of the actions
undertaken in this project will lead to restoration projects, like riparian remediation. Only with a scientific approach, to establish how steelhead
interact with the Rock Creek landscape, can an effective restoration actions be identified and prioritized.

DELV-9: On the ground restoration projects

How DELV-9 helps achieve OBJ-4: Conduct instream restoration in Rock Creek and its tributaries and continue specific monitoring and
evaluation specific to each restoration project.

iz Project History

% Financials

Budgets
Expense SoY Working Contracted Modified Contract Expenditures
Budget Amount Amount *
FY2006
FY2007 $0 $100,000
General $0 $100,000
FY2008 $0 $231,914 $231,914 $155,033 $73,125

Source: http://www.cbfish.org/Proposal.mvc/Summary/ISRP2011-2007-156-00 7127
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Fish Accord - LRT - $100,000 $231,914 $231,914 $155,033 $73,125
Yakama

FY2009 $291,307 $369,524 $655,568 $380,617 $287,241
Fish Accord - LRT - $291,307 $369,524 $655,568 $380,617 $287,241
Yakama

FY2010 $298,590 $298,590 $2,114 $303,684 $230,092
Fish Accord - LRT - $298,590 $298,590 $2,114 $303,684 $230,092
Yakama

FY2011 $287,207 $287,207 $215,914 $266,176 $329,716
Fish Accord - LRT - $287,207 $287,207 $215,914 $266,176 $329,716
Yakama

FY2012 $313,729 $313,729 $312,506 $312,506 $139,191
Fish Accord - LRT - $313,729 $313,729 $312,506 $312,506 $139,191
Yakama

Total Expense Budget (FY2007-FY2011): $1,287,235; Total Expense Expenditures (FY2007-FY2011) *: $920,174

No Capital budgets

* Expenditures data includes accruals and are based on data through 31-Jan-2012

Project Cost Share: FY2011&' 0% FY2010c' 15% FY2009: 13 % FY2008: 4% FY2007: 0 %

Fiscal Year Cost Share Partner Total Proposed  Total Confirmed

Contribution Contribution
FY2010 Yakama Confederated Tribes $31,000
FY2010 US Geological Survey (USGS) $20,000

Explanation of Recent Financial Performance: &

The average project spending is $269,568/year. Of 51 total months of funding, the project will have
collected 27 months of data including deliverables which required a NOAA Fisheries take permit. Since the
start of this project a total of 45 months of data collection was conducted under the BPA HIP II

Programmatic Permit.

Explanation of Financial History: €

The Rock Creek Fish and Habitat Assessment project started in December 2007 with the primary goal of
collecting baseline biotic and abiotic environmental data for the subbasin. The specific application of
the baseline data collection is to assess salmonid abundance and distribution, presence or absence of fish
pathogens, genetic analysis of O. mykiss, water quality and temperature monitoring, habitat monitoring, and
EDT modeling. The goal of this assessment is to provide synthesized data to prioritize habitat restoration
actions. Prior to this project, there have been no efforts toward continuous monitoring and evaluation

within the subbasin.

The original funding award for the project was $100,000. In mid-2008, an additional $191,207 was awarded
to the project resulting from a newly signed MOA with lower river tribes The SOW was amended to
incorporate the additional funds and new work elements, including a subcontract with USGS for the

installation and maintenance of two instream PIT tag readers.

USGS continues to collect and analyze the

PIT-tag data, and also assists with salmonid population surveys. The FY07/08 contract performance period
totalled 18 months, ending May 2009, during which minimal field data was collected due to the late arrival
of a NOAA Section 10 take permit. The final contract value totalled $230,642.

In June, 2009, the Rock Creek Project began a two-year contract, which ended May 2011, during which one
field season of full data collection occurred. The field season was interrupted June 2010-April 2011, when
the NORA Section 10 take permit was exceeded. Only non-take related field data was collected during this
time. Total funding for these fiscal years was $652,402 or approximately $326,000/FY09 and FY10.

In June 2011, a 12-month BPA/Yakama Nation contract was signed, however, only 9-months of funding was
approved by BPA in order to provide the opportunity for ISRP to comment on the project's revised RM&E
proposal in Feb. 2012. BPA has released $213,849 of the requested $285,131 in FY1l contract funding.

»)

Reporting & Contracted Deliverables Performance

Annual Progress Reports Status Reportsd

Expected (since FY2004): 4 Completed: 24
Completed: 3 On time: 7
On time: 2 Avg Days Late: 14

Earliest Subsequent

Contract Contract(s) Title Contractor Start End Status
BPA- PIT Tags - Rock Bonneville 10/2007 09/2008 Active
3696 Creek Fish Power

Habitat Administration
36535 43057, 2007-156-00 Yakama 12/2007 05/2013 Pending

54748 EXP ROCK Confederated

CREEK FISH Tribes

AND HABITAT

ASSESSMENT
BPA- PIT Tags - Rock Bonneville 10/2008 09/2009 Active
4336 Creek Fish & Power

Habitat Administration
BPA- PIT Tags - Rock Bonneville 10/2009 09/2010 Active
4566 Creek Fish & Power

Habitat Assess ~ Administration
BPA- PIT Tags - Rock Bonneville 10/2010 09/2011 Active
5724 Creek Fish & Power

Habitat Administration

Assessment
BPA- PIT Tags - Rock Bonneville 10/2011 09/2012 Active
6392 Creek Fish & Power

Source: http://www.cbfish.org/Proposal.mvc/Summary/ISRP2011-2007-156-00

Accepted Count of Contract Deliverables

Reports Complete Green Red Total % Green Canceled
and
Complete

4 1 0 0 1100.00% 0

17 63 22 4 89 95.51% 0

1 1 0 0 1100.00% 0

1 1 0 0 1100.00% 0

1 1 0 0 1100.00% 0

0 0 0 0 0 0

2/2/2012 10:35 AM
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£

Habitat Administration
Assessment

Project Totals 24 67 22 4 93 95.70% 0

Elevated Contracted Deliverables in Pisces (2004 to present)

Contract WE Ref Contracted Deliverable Title Due Completed

36535 A: 157 Spawning Surveys: Rock Creek Database with Results presented 11/15/2008 11/15/2008
in Annual Report

36535 C: 157 Genetic Sampling: Rock Creek Database with Results presented 11/15/2008 11/15/2008
in Annual Report

36535 D: 162 Genetic Analysis: Rock Creek Database with Results presented in 11/15/2008 11/15/2008
Annual Report

36535 E: 157 Habitat Surveys: Rock Creek Database with Results presented in  11/15/2008 11/15/2008
Annual Report

36535 F: 157 Water Monitoring: Rock Creek Database with Results presented in 11/15/2008 11/15/2008
Annual Report

36535 G: 157 Pathogen Sampling: Rock Creek Database with Results presented 11/15/2008 11/15/2008
in Annual Report

36535 L: 99 At least one visit to at least one of the local elementary schools by 11/15/2008 11/15/2008
Rock Creek staff person.

36535 M: 162 Data will be available through the EDT Mobrand website under 11/15/2008 11/15/2008
Rock Creek Watershed Database.

36535 Q: 98 Project Management Activities 11/30/2008 11/30/2008

36535 S: 47 Conduct planting at two sites 3/15/2009 3/15/2009

36535 W: 99 At least one visit to at least one of the local elementary schools by 3/15/2009 3/15/2009
Rock Creek staff person.

36535 Y: 162 Data will be available through the EDT Mobrand website under 3/15/2009 3/15/2009
Rock Creek Watershed Database.

36535 T:. 157 Spawning Surveys: Rock Creek Database with Results presented 3/31/2009 3/31/2009
in Annual Report

43057 P: 132 Finalize Year 1 Annual Report & Upload to PISCES 7/17/2009 7/17/2009

43057 M: 99 At least one visit to at least one of the local elementary schools by 3/31/2010 3/31/2010
Rock Creek staff person.

43057 I: 158 PITAGIS database 5/15/2010 5/15/2010

43057 S: 47 Conduct planting at two sites 5/15/2010 5/15/2010

43057 0: 162 Rock Creek Prioritization List 5/28/2010 5/28/2010

43057 B: 157 Spawning Surveys: Rock Creek Database with Results presented 5/31/2010 5/31/2010
in Annual Report

43057 H: 157 Pathogen Sampling: Rock Creek Database with Results presented 5/31/2010 5/31/2010
in Annual Report

43057 AO: 53 Invasive weed control at three sites. 4/30/2011 4/30/2011

43057 AN: 47 Conduct planting at two sites 5/15/2011 5/15/2011

43057 AD: 158 PITAGIS database 5/31/2011 5/31/2011

54748 B: 132 Finalize 2009 Annual Report & Upload to PISCES 11/25/2011 11/25/2011

View full Project Summary report (lists all Contracted Deliverables and Quantitative Metrics)e?

Explanation of Performance: €&

Ninety-six percent of the project deliverables are green. Four red deliverables reflect:

1) no juvenile population surveys, pit tagging and scale analysis conducted field season 2008 due to delays
in receiving the NOAA Section 10 take permit.

2) collection of fewer genetic samples fall 2009 during PIT-tagging and presence/absence surveys than
needed to send to subcontractor for analysis. Analysis was conducted once 2010 samples were collected and
combined with 2011 fall survey samples.

3) pathogen sampling not completed JunlO-Aprll because NOAA Section 10 take permit was exceeded.

4) subcontractor only able to produce fish population estimates through June 2010 because of cessation of
sampling JunlO-Aprll. However, pit tag interrogation continued to completion.

Major Accomplishments

Major Accomplishments: €

OBJ-1. Assess salmonid distribution, life history, growth, genetics, and biological factors limiting population abundance and

productivity.

Spawning ground surveys

Fall Chinook

Fall Chinook surveys were conducted beginning in earlglNovenber through late December. Fall Chinook spawning occurs between RM 0 and

RM 2.5. The majority of observed spawning occurs adjacent to the Rock Creek Lake (Army Corps Park) near the inundated portion of

Rock Creek. Two live adults and two redds were observed and recorded and no carcasses were found during the 2008 spa\é/lmxiseasor_l
reek. During

ﬁfélble 1). In 2009, there was msufficient instream flow and connectivity to allow fish passe}lge upstream of the mouth of Rock
2010 survey, six redds were observed, with two live adults and two carcasses found (Table 1).

Coho
Coho surveys were conducted between November and Januaéy Coho spawning usually occurred between RM 0 and RM 2.5. ing the
2008 %)awmng season, one live adult was observed but no redds or carcasses were located (Table 1). There was limited stream flow during

the 2008 spa season which precluded coho salmon from stream past RM 0.5 to spawn. the 2009 spawning season, a
total of 16?6%6& located, 5 live adults were counted, and%n%[avitcn;%sg were found along strean]iside. H%%O, a total otp 2 \év(r)lllrogredds
were documented, 3 live adults, and no carcasses were observed (Table 1).

Steelhead

Steelhead surveys were conducted between February and March, covering approximately 14 miles with between 2 — 3 passes at each survey
reach. ngh spring flows and turbidity limit safe access to some survey reaches during certain times. Steelhead spawning has been Wldesgread
throughouf much of the Rock Creek Subbasin. A total of 45 redds were located and a total of 37 live adults were enumerated during the 2008
ﬂﬁwnmg season. The mal](omy of observed and documented steelhead redds in 2008 were located in the mainstem Rock Creek from RM 1-

9 and in Squaw Creek fromRM 1- RM 8. A total of 127 redds were located and a total of 104 live adults were counted during the 2009
spawning season with a majority of the redds located n the mainstem Rock Creek RM 1- RM 21 and Squaw Creek RM 1 - RM 8. In 2010,
with the ablhiy to cover more spawning area, we surveyed 27 river miles in Rock Creek and its tributaries. A total of 287 redds were recorded
and a total of 154 live adults were enumerated in the subbasin and two carcasses were found along the streans