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Executive Summary

This report describes the first phase in an assessment process that identifies channel and
floodplain processes that are relevant to salmonid habitat in Catherine Creek, atributary to
the Grande Ronde River located in northeast Oregon. The objective of this assessment is
to provide resource managers and area stakeholders with a summary document of the
pertinent scientific information that will help them prioritize future assessment and project
action in sailmon habitat planning and decision making. This report focuses on Catherine
Creek, from its confluence with the Grande Ronde River to the confluence of the North
and South Forks of Catherine Creek. The work described in this report was accomplished
by a multidisciplinary team with expertisein fisheries, vegetation, and physical processes
(hydraulics, hydrogeology, geomorphology, and hydrology). All work was coordinated
with local stakeholder involvement that consisted of meetings with an interdisciplinary
team (IDT).

Asaresult of thistributary scale assessment, the 55-mile areais subdivided into three
valley segments and seven geomorphic reaches that distinguish sections of Catherine
Creek with relatively distinct physical characteristics. The lower valley segment, from the
mouth at the Grande Ronde River to near Pyles Creek contains two distinct reaches (reach
1 and reach 2) that are separated due to the redirection of the Grande Ronde River into
State Ditch. The middle valley segment contains one unique reach (reach 3) that consists
of the Catherine Creek aluvial fan, beginning just upstream of the mouth of Pyles Creek,
and ending just upstream of Union, Oregon. The mountainous upper valley segment is
segregated into four reaches (4, 5, 6, and 7) based on lateral valley confinement; reaches 4
and 6 are unconfined with moderate floodplain interaction, while reaches 5 and 7 are
confined and naturally have little to no floodplains.

Historically, the assessment area provided important habitat for Chinook salmon for all
freshwater life cycle needs including spawning, incubation, juvenile rearing, migration,
and holding. Rearing and overwintering habitats were likely abundant throughout the
assessment area as woody debris, meandering, beaver complexes, and vigorous riparian
communities were common. Large-scale changesto the landscape and directly to the
creek have significantly altered the historic habitat. Changes have included channel
manipulation, floodplain development, vegetation alteration, water supply development,
the near extirpation of beaver, and the introduction of invasive species. Cumulatively,
these changes have reduced available salmon habitat quantity and complexity. The lower
valley segment has been affected the most, followed by the middie valley segment, and
lastly by the upper valley segment.

All valey segments have been identified as having potential for habitat improvements
from minimal potential to high potential. The first four reaches (reaches 1 through 4)
were identified as having the greatest potential for improvements, in part, due to the
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1. Introduction

substantial habitat degradation in these reaches. For each reach, data gaps were identified
for future reach assessment and project scoping. Data gaps range from the identification
of mortality pathways of juvenile fish in reaches 1 and 2 to identifying the sediment
budgets of reaches 3 and 4. It is anticipated that many of the data gaps will be addressed
in future reach assessments and project planning efforts.

Through this tributary assessment (TA), the Bureau of Reclamation (Reclamation)
provided a strategy to continue salmon habitat improvements that include the next phase
of assessments to provide details at the reach scale and further Oregon Department of Fish
and Wildlife (ODFW) research activities for reaches 1 through 4.

2 Catherine Creek Tributary Assessment — Final



Introduction 1.

1. Introduction

The Bureau of Reclamation (Reclamation) and Bonneville Power Administration (BPA)
contribute to the implementation of salmonid habitat improvement projects in the Grande
Ronde subbasin to help meet commitments contained in the 2010 Supplemental Federd
Columbia River Power System (FCRPS) Biologica Opinion (BiOp) (NOAA Fisheries
2010). ThisBiOp includes a Reasonable and Prudent Alternative (RPA), or a suite of
actions, to protect listed salmon and steelhead across their life cycle. Habitat
improvement projects in various Columbia River tributaries are one aspect of this RPA.
Reclamation provides technical assistance to States, Tribes, Federal agencies, and other
local partners for identification, design, and construction of stream habitat improvement
projects that primarily address streamflow, access, entrainment, and channel complexity
limiting factors. Reclamation’s contributions to habitat improvement are intended to be
within the framework of the FCRPS RPA or related commitments.

2. Purpose of the Study

The purpose of the tributary assessment (TA) isto provide further assessment toward
efficient implementation of habitat projects with afina goal of increasing the abundance
and productivity of Endangered Species Act (ESA)-listed spring Chinook salmon and
steelhead trout. In doing so, Reclamation will be working toward meeting tributary
habitat commitments contained in the 2008 FCRPS BiOp (NOAA Fisheries 20084).

The primary objectives of the TA areto:

1. Understand current ESA-listed fish use and known biological limiting factors both
gpatialy and temporally.

2. ldentify the causes of biological limiting factorsin relation to level of function or
impacts of the three habitat forming regimes — hydrologic, geomorphic, and
vegetation.

3. Deélineate geomorphic reaches based on differing geomorphology and the degree
of channel/floodplain confinement.

4. Prioritize the reaches based on potential to address the identified limiting factors.

5. Characterize watershed conditions and large-scale impacts to geomorphic,
riparian, and hydrologic regimes based on previous work including additional data
that may need to be collected in order to move forward with devel opment and
implementation of habitat rehabilitation actions.

Catherine Creek Tributary Assessment — Final 3



3. Study Area

3. Study Area

Catherine Creek isalarge tributary of the Grande Ronde River that drains 402 square
miles (miz) of the Wallowa Mountains in northeast Oregon (Figure 1). At the current
confluence with Catherine Creek, the Grande Ronde River drains 735 mi? (for atotal of
1,137 mi? below the confluence). The majority of Catherine Creek and the Grande Ronde
River to this point lie within Union County and are in the Blue Mountains Ecoregion
(Omernik 1995). Catherine Creek drains steep mountainsides with elevations over 8,671
feet before crossing awide and flat valley where it meets the Grande Ronde River at an
elevation of 2,677 feet above sealevel. The Grande Ronde River continues downstream
through northeast Oregon, eventually flowing through the southeast corner of Washington
State before joining the Snake River upstream of Lewiston, Idaho, and Clarkston,
Washington.

Figure 1. Location map for the Catherine Creek assessment area.

The study areafor the Catherine Creek TA includes Catherine Creek from river mile
(RM) 0 at the confluence of Catherine Creek and State Ditch (Grande Ronde River),
upstream to the U.S. Forest Service (USFS) boundary at the confluence of the North and
South Forks of Catherine Creek (RM 55). The study areaincludes both the floodplain and
channel migration zone of Catherine Creek within this reach (Figure 2).
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Figure 2. The Catherine Creek watershed and the asessment study area.
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Report Organization 4.

4, Report Organization

This TA was developed through a combination of literature review, field reconnaissance,
data collection, and analysis. The TA focuses on the physical condition, historic and
present, of Catherine Creek related to the needs of spring Chinook salmon and steel head.
Emphasis was given to hydrology, water quality, fluvial geomorphology, and stream
hydraulics. In addition, groundwater thermo-profiling studies, fish habitat surveys, and
juvenile Chinook salmon tracking have been added to focus on known limits of
knowledge with respect to fish needs. Stand-alone appendices have been devel oped for
each subject and should be referenced for specific methods and results for each.

This assessment combines and summarizes the findings from each appendix to provide an
overview of the historic and present conditions and provides a discussion on the changes
that have occurred and the existing needs. Thisis donein general terms for Catherine
Creek aswell as for each specific reach identified as part of this assessment.

A primary objective of the TA isto present alogical and consistent scientific overview of
the tributary to provide a plan, which will lead to development of individual projects that
are the most beneficial to the target species. Thisisdonein part by dividing the tributary
into reaches for more detailed assessment, as necessary, and ranking them with local
stakeholder input based on their priority for habitat rehabilitation needs and potential. As
part of this godl, the tributary is divided into reaches where the creek within areach has a
relatively similar geomorphic character, impacts, and potential, and is decidedly different
from adjacent reaches.

5. Technical Approach

Based on the Draft Conservation and Recovery Plan for Oregon Spring/Summer Chinook
Salmon and Steelhead Populations in the Snake River Chinook Salmon Evolutionarily
Significant unit and Snake River Steelhead Distinct Population segment (NOAA Fisheries
2008b), the primary in-basin limiting factors that are present in Catherine Creek for both
spring Chinook salmon and steelhead include:

e Water quality and quantity

e Habitat quantity and diversity
e Fish passage (steel head)

e Riparian conditions

e Predation (steelhead)

e Excessfine sediment

Catherine Creek Tributary Assessment — Final 7



5. Technical Approach

Individual studies for this assessment were designed to address details of known limiting
factors as listed above. Evaluation of Catherine Creek was performed for several
scientific discipline areas including: hydrology, water quality, fluvial geomorphol ogy,
stream hydraulics, hydrogeology, biology, and habitat biology. Each of the individual
areas of study is documented in stand-alone appendicesto thisreport. A synopsis of the
methods performed for this TA within each area of study follow.

5.1 Hydrology

The hydrologic assessment involved aliterature review to interpret past conditions and
events that resulted in the current hydrologic regime. Data from active and inactive
stream gages, climate stations, and Natural Resources Conservation Service (NRCS)
snotel stations were collected and examined throughout the study area to document
historic and current conditions and recent trends including potential climate change.

While several long-term stream gages exist within the Grande Ronde River and Catherine
Creek channel networks, there was alack of information in the lower Catherine Creek
watershed. 1n 2010, Reclamation installed nine stream gages to better monitor and
understand the complex hydrologic regime, backwater effects, and tributary inputsin the
lower valley.

Datafrom the June 2010 flood was collected within the Grande Ronde Valley from active
stream gages; high water elevations were marked and later surveyed to better understand
the flood hydrology and to improve hydraulic models of flooding within the valley.
Oblique aerial photographs were also taken just after the spring peak flow of 2009 to
document the valley flooding and provide a basis for validating future hydraulic models.

Peak flow recurrence interval discharges were computed for the hydraulic model using
annual instantaneous peak flows from the Catherine Creek near Union, Oregon stream
gage and a combination of Grande Ronde River at La Grande, Oregon, and Grande Ronde
River near Perry, Oregon data. Peak flow datafor Catherine Creek were used in aLog-
Pearson |11 analysis to develop recurrence interval discharges at the stream gage. The data
were then extrapol ated to downstream locations by adjusting the discharge by the ratio of
average annual watershed precipitation volumes in order to account for the increasing
contributing area downstream and the reduced average annual precipitation depth. Grande
Ronde discharge data were directly combined (stream gages locations are relatively close
to one another with anegligible difference in watershed aread) to create a single and longer
data record that was then used in a Log-Pearson |11 analysis to develop recurrence interval
discharges.
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Technical Approach 5.

5.2 Water Quality

A literature search was conducted to gather information and data pertaining to water
quality in Catherine Creek. Readily available literature was obtained and local agencies
contacted to prepare thisreport. In particular, the Oregon Department of Environmental
(ODEQ) Quality’s Total Maximum Daily Load (TMDL) report for the Grande Ronde
River (ODEQ 2000) and corresponding forward-looking infrared (FLIR) imagery from
August of 1999 were used.

5.3 Fluvial Geomorphology

Assessing the fluvial geomorphology of Catherine Creek included the collection and
review of existing literature and data, fish passage mapping efforts, existing geologic data,
and ortho-rectified aerial photography for 1937, 1956, 1964, 1971, 2008, and 2009. In
addition, light distance and ranging (LiDAR) elevation data and associated imagery from
2007 and 2009 were used. Much of the information was electronic and formatted for use
with geographic information system (GIS) software.

Field methods for data collection included accessing the river by boat or foot. Bed and
bank material were collected and analyzed for visual and lab classification using the
Unified Soil Classification system (USCS), and the data were used to devel op sediment
size gradation curves. Locations of all observed anthropogenic features such as culverts,
levees, diversions, and bridges were recorded on printed maps. In addition, Catherine
Creek was documented with digital photographs.

Data generated in the field such as maps of anthropogenic features and photo locations
were converted to electronic filesin aGIS format. Ortho-rectified aerial photographs
were anayzed to understand the timing of the placement of anthropogenic features and
impacts to the channel (Iength/percent shortening). Aerial photographs were used to map
channel centerlines for the years of 1937, 1956, 1964, 1971, 2007, and 2009 to develop an
estimated historic migration zone. Aeria photographs from 2007 and 2009 (see
“Mapping and Database Development”) were also used to analyze current geomorphic
characteristics of the channel including sinuosity, channel gradient, and valley gradient as
well as the changes to these characteristics temporally.

54 Hydraulics

A hydraulic model was developed to evaluate how water moves through Catherine Creek,
what the capacity of the creek is, where and to what extent flooding occurs, and how the
creek interacts with structures (e.g., bridges, diversions) and the landscape. A one-
dimensional, steady state, hydraulic model was devel oped and used to analyze channel
and floodplain connectivity for thisTA. The U.S. Army Corps of Engineers (USACE)
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5. Technical Approach

Hydraulic Engineering Center’ s River Analysis System (HEC-RAS) was used and is
documented in the hydraulics appendix (Appendix D).

5.5 Hydrogeology

Surface-groundwater interaction within the study area was investigated on a coarse scale
through analysis of Oregon Water Resources Department (OWRD) well data, the 2000
FLIR study by Watershed Sciences (ODEQ 2000,) and by performing afield investigation
of the thermal profile of Catherine Creek.

Reclamation conducted a field investigation in July 2010 to collect athermal profile on
part of Catherine Creek in order to define the spatia variation of temperature due to
groundwater contributions. An additional areawas profiled in March 2011. A total of
42.1 miles of Catherine Creek were evaluated for thermal changesin the profile. The
method used was developed in 2001 by the U.S. Geologica Survey (USGS) in the

Y akimaRiver basin in Washington to document the longitudinal distribution of ariver's
temperature regime and areas of groundwater discharge (Vaccaro and Maoy 2006). The
thermal profile method consisted of towing atemperature probe from a boat aong
sections of Catherine Creek to measure the temperature near the creek bottom while
concurrently logging spatial coordinates with a Global Positioning System (GPS). During
the sampling period, portable temperature loggers were placed at the upstream and
downstream ends of the profiled reach to provide additional information on the diurnal
temperature change entering and leaving the sampled reach of Catherine Creek. Both
broad and localized groundwater discharge areas were then identified by locating
deviations from the diurnal heating pattern.

5.6 Biology

Establishing historic and existing conditions for ESA-listed spring Chinook salmon and
steelhead within Catherine Creek included areview of existing literature and published
research from the ODFW, National Oceanic and Atmospheric Administration, National
Marine Fisheries Service (NOAA Fisheries), Grande Ronde Model Watershed (GRMW),
USFS, U.S. Fish and Wildlife Service (USFWS), and others. Additionally, Reclamation
funded a habitat assessment of Catherine Creek performed by ODFW throughout the
study area during the summer of 2010 (Appendix G). Reclamation also partially funded a
research study by ODFW during the fall of 2009 and the winter of 2010 using radio
transmitters to track juvenile salmonids that overwinter within the Grande Ronde Valley.
This study was extended to the fall of 2010 through the spring of 2011 (Appendix H).
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Technical Approach 5.

5.7 Mapping and Database Development

To prepare the Catherine Creek TA, geospatial data needs were identified and a plan was
established to build acommon, distributable geospatial database library. New datasets,
such as high-resolution aerial imagery and LIiDAR datawere acquired. Existing datasets,
produced and maintained by federal, state, and non-governmental agencies were used.
The geospatial datasets were organized into alibrary structure for distribution among the
tributary assessment team and partners. Geospatial datasets within the library fall into the
four following generalized categories:

1. Aerial Photography (historic and current) — High-resolution (1-foot ground
resolution) true-color orthophotographs were obtained through airborne data
acquisition in 2007. The 2007 imagery covered the middle of the Catherine Creek
river corridor and floodplain (Figure 3). Additional orthophotography for upper
Catherine Creek, lower Catherine Creek, and the Grande Ronde River was
acquired in 2009. Thisimagery provides arecord of current land use and location
of the present-day stream channel.

Historical imagery for 1937, 1956, 1964, and 1971 was obtained, scanned to
digital format, and geo-rectified and geospatially referenced for usein GIS
software applications. Thisimagery provides a historical record of changesin land
use and the stream channel.

Figure 3. Catherine Creek floodplain and river corridor aerial photo and LiDAR data
set collection areas including year of acquisition.
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5. Technical Approach

2. Elevation - LiDAR data were acquired during the orthophotograph acquisitionsin
2007 and 2009. The LiDAR covers the same extent as the orthophotography and
provides a detailed surface model of the Catherine Creek floodplain and stream
corridor.

USGS 30-meter and 10-meter National Elevation Datasets (NED) were acquired to
provide extensive coverage for surface analysis within the Catherine Creek
Watershed and Upper Grande Ronde subbasin.

3. Surveys — Ground surveys were performed by the local engineering firm
Anderson Perry and Associates in the fall of 2010. A survey control network was
established at 45 locations throughout the study area by establishment of bench
marks and re-occupation of existing points. Topographic surveys were performed
at 54 structures within the study areaincluding: 39 bridge surveys, 5 culvert
surveys, and 10 diversion dam surveys. Surveys of structures included measuring
the physical dimensions of each structure, sketching each, and providing
topographic-surveyed cross sections at four locations, two upstream and two
downstream of each structure for inclusion into the hydraulic model.

Additional surveys of the channel bathymetry were performed by Reclamation in
October 2010 — Reclamation completed bathymetric surveys (depth to creek
bottom) of Catherine Creek for accessible reaches of Catherine Creek between RM
0 and 36.5 excluding two sub-reaches between RM 27 to 30 and RM 32 to 34.5.
Additionally, approximately 20 miles of bathymetric survey were performed on
the Grande Ronde River between Rhinehart Lane and Pierce Bridge (including
State Ditch). Bathymetric surveys were performed utilizing a raft-mounted
Acoustic Doppler Profiler and GPS survey equipment.

4. Baseline Geospatial Data — Other baseline datain the TA geospatial datalibrary
includes precipitation (PRISM Climate Group), hydrography (USGS), forest fire
history and timber harvest (USFS), landcover (USGS), water quality data (Oregon
Department of Ecology), geology (Oregon Department of Geology and Minerd
Industries), soils (NRCS), and fish species and habitat distribution (StreamNet).

The acquired geospatial datasets were generally incorporated into the TA geospatial data
library as unmodified source data. 1n some cases, the data were spatially filtered and/or
processed to meet specific needs for the TA. Any aterations made to source data are
documented in the appurtenant metadata.
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Interdisciplinary Team (IDT) and Stakeholder Involvement 6.

6.

Interdisciplinary Team (IDT) and Stakeholder
Involvement

Local stakeholder involvement was a critical component throughout this TA process.
Local involvement included working with an IDT comprised of local stakeholders,
resource managers, local, state, and federal action agencies, and tribes. Represented
action agencies that have participated in the planning and execution of the Catherine
Creek TA include:

Union Soil and Water Conservation District (USWCD)

GRMW

ODFW

USFS

NOAA Fisheries

USFWS

Confederated Tribes of the Umatilla Indian Reservation (CTUIR)
U.S. Department of Agriculture (USDA)

OWRD

Reclamation requested direction and feedback at key decision points throughout the
assessment. Meetings were held with the IDT to obtain input regarding assessment
scoping, updates, field preparation, notification, and permission of landowners, draft
report and results discussion, public outreach, and reach selection for further study.
Severa meetings were conducted in La Grande, Oregon. Table 1 summarizes IDT
meetings held in association with this assessment.
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Table 1. Summary of IDT meetings for the Catherine Creek TA.
Date Meeting Local Participants Summary

April 14-15, | Initial meeting UCSWCD/GRMW/BPA/NOAA/ Discussion of

2009 CTUIR/ODFW Reclamation
assessments/ field site
tour

May 20, Initial follow-up GRMW/CTUIR/ODFW/DOGMI/ Solidify local involvement

2009 meeting UCSWCD/AP

October 7, | Initial TA discussion | IDT Assessment IDT

2009

January Scoping IDT Identified goals and

19, 2010 presentation objectives

February Draft scope IDT Distributed and discussed

23, 2010 draft Scope

April 27, Field scoping IDT Planned upcoming field

2010 season

June 24, Landowner briefing | Valley landowners/ Updated landowners

2010 GRMW/UCSWCD/ODFW/CTUIR/ | regarding field

Columbia River Inter-Tribal Fish season/CRITFC
Commission (CRITFC)

October Field update IDT Update from each lead

27,2010 investigator

May 26, Draft update IDT Initial results briefing

2011

June 28, Public open house IDT/Valley landowners/interested Informed landowners and

2011 public interested public of
assessment findings and
other efforts and projects.

September | Reach prioritization | IDT Discussed and prioritized

7,2011 reaches

7. General Study Area Physical Overview

Located in the southwest portion of the Blue Mountains Ecoregion, the Grande Ronde
subbasin (Figure 4) is characterized by rugged mountains where the headwaters of the
Grande Ronde River begin. It isdefined by the Blue Mountains to the west and
northwest, with peaks as high as 7,700 feet, and the Wallowa Mountains along the south
with peaks of nearly 10,000 feet elevation. The headwaters of Catherine Creek arein the
far western portion of the Wallowa Mountains and have a peak elevation of 8,761 feet.

14
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General Study Area Physical Overview 7.

Figure 4. Catherine Creek floodplain and river corridor aerial photo and LiDAR data
set collection areas including year of acquisition.

The Grande Ronde River flows northeast for 212 miles from its origin to join the Snake
River at RM 169, about 20 miles upstream of Asotin, Washington, 493 miles from the
mouth of the Columbia River. The Grande Ronde River beginsin the Blue Mountains,
flows north and then northeast through the Grande Ronde Valley near the city of La
Grande, Oregon. Here, the river slows and meanders through the valley before flowing
northeast through a geologic feature that constricts the river and forms the downstream
end of the valley, locally known as Rhinehart Gap (Figure 5). Continuing northeasterly,
the river flows through a predominantly confined canyon section with a markedly
increased slope as it moves downstream through the towns of Elgin and Troy, Oregon,
crossing into Washington State at RM 38.7 before joining the Snake River. Eight maor
hydroel ectric dams are located on the Snake and Columbia Rivers between the mouth of
the Grande Ronde and the Pacific Ocean.

Catherine Creek originatesin the Eagle Cap Wilderness Area of the Wallowa Mountains
and flows northwest, passing through the town of Union. Near Union, Catherine Creek
turns north and flows through the Grande Ronde Valley, where it meets the Grande Rond