


This report should be cited as:

Strickland, M.J. and S.E. Crowley. 2025. Status of Habitat Conditions in the Clatskanie River and
Scappoose Bay Population Units. Science Bulletin 2025-05. Oregon Department of Fish
and Wildlife, Salem.

ODFW prohibits discrimination on the basis of race, color, national origin, age, sex or disability.
If you believe you have been discriminated against as described above in any program, activity
or facility, or if you desire further information, please contact: Deputy Director, Fish & Wildlife
Programs, ODFW, 4034 Fairview Industrial Dr. SE, Salem, OR 97302, or call 503-947-6000, or
write to the Chief, Public Civil Rights Division Department of the Interior, 1849 C Street NW,
Washington, DC 20240.

The information in this report will be furnished in alternate format for people with disabilities, if needed.
Please call 503-947-6002 or e-mail odfw.info@odfw.oregon.gov to request an alternate format.



Status of Habitat Conditions in the Clatskanie River and Scappoose Bay
Population Units

Prepared by

Matt J. Strickland
Sharon E. Crowley

Oregon Department of Fish and Wildlife
Conservation & Recovery Program
28655 Highway 34
Corvallis, Oregon 97333

March 2025






CONTENTS
ABSTRACT
INTRODUCTION

Figure 1. Location of completed 2013 winter habitat surveys within the Clatskanie River
and Scappoose Bay populations in the Coast stratum of the Lower Columbia Coho ESU ... 3

IMETHODS ...ttt ettt ettt b e s at e e bt e s ab e e abe e s heeeabeesabesabeesaeeeabeesabeeabeesaeeenbeesateebeens 4
Study Area and Site SEIeCiON ............cooviiiiiiii e 4
Stream Habitat SUINVEYS ............oiiiiiiiiecce e et e e s s sba e e e s sarae e e s naaees 5

Table 1. Habitat attributes used in report analyses, categorized by general stream

10=Y 0 0] o] L= Lo TN 1o V-SSP 5
SUIVEY STatISTICS ....ueiiiiiiiiiii e e e e s e st e e e e e e s e st aeeeeeeees 6
Habitat CoNdIton .........coooiiii et 6
Habitat Capacity........c..ooiiiiiiiiece e st e e e e s e e e ra e e e aaeee s 6
Habitat QUAlItY.........c..eeieieeeiee e e e e e st e e e e e e e s e ntra e e e e e e e e e s nnnraes 7
Chum Spawning Habitat Distribution ................ccccciiiiii e 7

RESULTS ...ttt ettt ettt et e b e s ab e e bt e s at e e be e s bt e eabeesaee e bt e eabeeabeesabeeabeesateenbeesateensaens 8
SUIVEY STatiSTICS ....ueiiiiiiiiiii e e e e e s e s et e e e e e e e s e s aarreeeeeeees 8

Table 2. Proportion of sites surveyed in each population relative to total number of sites
drawn in the random pull and primary reason for sites not surveyed

Table 3. Lithology within populations is based on individually sampled sites. Data depicts
the total number of sites surveyed and the percentage of rock type encountered within a
500-meter buffer around the GRTS POiNt.......cccvviiiiiiiieiceeeee e 8

Figure 2. Land use within the Clatskanie River and Scappoose Bay populations and
locations of 2013 WiINter SUNVEY SITES...iiiiii it e e e e e e e e e e rer e e e e e e e enaaes 9

Table 4. Percent land use within populations is based on individually sampled sites. Data
depicts the total number of sites surveyed and the percentage of land use type
encountered within a 500-meter buffer around the GRTS point.......cccccvivieeeeiiiiccciiieeen, 9

Table 5. Summary of presence of comment codes at each site within individual
populations. Values based on the ratio of the number of sites presence of observation
was identified within individual populations and the total number of sites surveyed ...... 10

Habitat CONAITION. .......eeiiiiieee ettt et e et e e e et e e e et e s e st eseeteneseseannns 10

Table 6. Results of ANOVA assessing differences among instream habitat attributes across
individual populations. Dependent variable = habitat attribute, independent variable =
POPUIALION. AIPNa = 0.05 ..coiiiiieitieeeee e e e e e e e e e bbb e e e e e e eeeeabrreaeeeeeeeennns 10



Table 7. Results of ANOVA assessing differences among instream habitat attributes across
populations by land use. Dependent variable = habitat attribute, independent variable =
[and use. AlPha = 0.05 ... e e e e e e e e e e e e e e e e e ennns 11

Table 8. Results of ANOVA assessing differences among instream attributes across
populations by lithology. Dependent variable = habitat attribute, independent variable
FOCK tyPE. AIPNA = 0.05... it e e e e e e e e e e e e e e e ssannereneeeaeeeennnns 11

Figure 3. Boxplots of habitat attributes (y-axis) within Clatskanie River and Scappoose Bay
coho populations (x-axis). Plots depict minimum values, lower quartile bounds, medians,
upper quartile bounds, and maximum values. Horizontal red lines indicate upper and
lower breakpoints for the respective habitat attributes (Miller et al. 2016) ..................... 12

Figure 4. Boxplots of habitat attributes (y-axis) within dominant land use types (x-axis) at
individual sites. Plots depict minimum values, lower quartile bounds, medians, upper
quartile bounds, and maximum values. Horizontal red lines indicate upper and lower
breakpoints for the respective habitat attributes (Miller et al. 2016).......cccceccvvevevrcveennnns 13

Figure 5. Boxplots of habitat attributes (y-axis) within dominant lithology (x-axis) at
individual sites. Plots depict minimum values, lower quartile bounds, medians, upper
quartile bounds, and maximum values. Horizontal red lines indicate upper and lower

breakpoints for the respective habitat attributes (Miller et al. 2016).......cccceccvvevevicviennns 14
Habitat CapacCity........cc.uiiiiiiiie e e e st e e e rrae e e s eanees 15

Table 9. Results of ANOVA assessing winter parr/km by population, land use, and litholog.

FA [o] g T 01 J RSP 15

Table 10. Summary statistics within populations for winter parr/km for the Lower

(070 ] (1] 3 o1 T 18 2] O SR 15
Habitat QUAlity............oeeiiiiiee e e e e e e e e e e e nnrraees 15

Figure 6. HLFM estimates of winter parr/km (In) (y-axis) with (a) Clatskanie River and
Scappoose Bay coho populations, (b) land use types, and (c) lithology. The horizontal red
lines indicate thresholds for high-quality habitat (>1850 parr/km) and low-quality habitat
(K900 PAIT/KIM) weeeeieee ettt et e et e et e e et e e et e e et e e ete e e eabeeeeabeeeesbeeeeaseeeesseseesseeeesseeensseeenses 16

Table 11. HLFM results within each population. High-quality (HQ) is considered >1850
WINTEE PAIT/KIM ettt e et e e et e e e ete e e s tee e ebeeeeabeeeeabeeeesteeeenseeennseean 16

Table 12. Results of Kruskal-Wallis chi-squared test assessing differences among HabRate
life history ratings across populations, land use, and lithology. Dependent variable = life
history stage, independent variables = population, land use type, and lithology.............. 17

Chum Spawning and Habitat Distribution................cccooiiiiiiiiiii e 17

Figure 7. Survey sites within the Clatskanie River population identified as potential for
high-quality chum salmon spawning habitat..........ccccccoiiiei e, 18

Figure 8. Survey sites within the Scappoose Bay population identified as potential for high-
quality chum salmon spawning habitat .........ccoccvviieiiiiiiiiii e 19



DISCUSSION

ACKNOWLEDGIMENTS .....cooiiiiiiiiiiiiiie ittt ba e s aba e e e s sran e

REFERENCES



ABSTRACT

In this report we summarize results of habitat surveys for two Columbia River coho salmon
populations in the Lower Columbia Coho Salmon Evolutionary Significant Unit (ESU). Habitat
data were collected during the winter of 2013 (February — April) and using a spatially balanced
survey selection process (Generalized Random Tessellation Stratification; GRTS) we surveyed 65
unique sites within the range of coho salmon spawning or rearing. Surveys occurred entirely
within the Clatskanie River and Scappoose Bay populations. We used a Habitat Limiting Factors
Model (HLFM) to estimate habitat capacity for winter coho parr and the HabRate model to
assess habitat quality for each surveyed stream reach. HLFM estimates were expanded based
on the total coho distribution in each population. While there was not a significant difference in
the quantity of coho rearing habitat between the two populations or across land use types or
petrology, the HLFM predicted Scappoose Bay had the potential to support more juvenile coho
(1,349 parr/km). HLFM results indicated the Scappoose Bay population had more individual
survey sites that could support greater than 1,850 parr/km suggesting that population also has
more high-quality habitat. Based on these results, high quality habitat in the Scappoose Bay
population is approximately 10% greater than the Clatskanie population across the distribution
of coho salmon spawning and rearing. In addition, we detected a difference in reproductive
habitat quality (spawning and emergence) between both populations and dominant petrology.
At the population scale, the Clatskanie River had a greater percentage of gravel substrate, while
the Scappoose had an overall greater percentage of fine sediment substrate type.

This report is organized into the following summaries describing freshwater habitat conditions
for the Clatskanie River and Scappoose Bay coho populations within the Lower Columbia Coho

ESU:

1) Status of channel and valley attributes, stream morphology, substrate composition, and
instream wood.

2) Presence of attributes that suggest active habitat forming processes such as beaver
activity, instream restoration structures, debris jams, and mass wasting.

3) Summary of land use and geology across populations and association with instream
habitat.

4) Describe winter habitat capacity and habitat quality for rearing juvenile coho salmon
using a life stage model platform, Habitat Limiting Factors Model (HLFM) version 7.0
(version 5.0 in Nickelson et al. 1992a).

5) Describe overall habitat quality for coho salmon using HabRate (Burke et al. 2010)

6) Identify and describe potential chum salmon spawning habitat.



INTRODUCTION

The Lower Columbia River Conservation and Recovery Plan for Oregon Populations of Salmon
and Steelhead (ODFW 2010) serves as both a federal recovery plan and state conservation plan
for Oregon fish populations listed under the federal Endangered Species Act (ESA). The Lower
Columbia Plan was designed to implement actions needed to conserve and recover salmon and
steelhead in the Oregon portion of an area designated as the Lower Columbia River (LCR) sub-
domain. This includes the Columbia River and its tributaries in Oregon and Washington from
Hood River downstream but excludes the Willamette River and tributaries upstream of
Willamette Falls. The plan addresses fish population units with geographic and evolutionary
similarities called Evolutionarily Significant Units (ESUs) for federal ESA-listed salmon. These fish
population groups are further subdivided into three geographically based strata: Coast,
Cascade, and Gorge. To contribute towards monitoring objectives described in the Lower
Columbia Plan, we conducted winter habitat surveys in two independent coho populations
(Figure 1) within the Coast stratum (Clatskanie River and Scappoose Bay) to determine the
status of tributary habitat as it relates to coho salmon (Oncorhynchus kisutch) and chum salmon
(Oncorhynchus keta).
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Figure 1. Location of completed 2013 winter habitat surveys within the Clatskanie River and Scappoose
Bay populations in the Coast stratum of the Lower Columbia Coho ESU.

The plan indicated that within tributary streams across populations, quality habitat and a lack of
stream complexity were common limiting factors. Channel complexity can be indicative of
higher quality habitat and essential winter rearing habitat for juvenile coho salmon, particularly
during high flow conditions (Nickelson and Lawson 1998, ODFW 2005, Ebersole et al. 2006). An
analysis in the Oregon Coast Coho Conservation Plan for the State of Oregon (ODFW 2007)
indicated that high quality winter habitat in Oregon coastal subbasins can produce > 1,850
parr/km. This potential habitat capacity represents a large freshwater survival buffer that may
help coho persist though extended periods of poor ocean survival. We used this concept and
applied it to the Clatskanie River and Scappoose Bay populations. The Habitat Limiting Factors
Model (HLFM) (Nickelson et al. 1992a, Nickelson et al. 1992b, Nickelson 1998) estimates the
capacity of streams to support juvenile salmon based on quantitative descriptions of winter
habitat. The model assigns value to the size, type, and complexity of habitat units, giving
highest value to slow water pools such as alcoves and beaver ponds and pools with large wood.
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Because winter habitat limits the capacity of most coastal streams to support juvenile coho
(Rodgers et al. 2005), accurate estimates of winter habitat are essential to life cycle modeling
and to meet objectives of the Oregon Lower Columbia Plan. Additionally, seasonal changes in
the periodicity and distribution of beaver activity make it difficult to assess the status of winter
habitat provided by beaver except with winter surveys (Romer et al. 2007).

Surveying at the population scale created a unique opportunity to work collaboratively with
ODFW'’s Program to Restore Oregon’s Chum Salmon (PROCS). The objective of this project is to
reestablish naturally spawning populations of chum salmon in the Lower Columbia River
tributaries. In 2013, PROCS prioritized their efforts by geographic strata, focusing initial efforts
within the Coast stratum, specifically the Clatskanie River and Scappoose Bay population units.
The 2013 winter habitat surveys were conducted in these two population units to assist in
identifying the distribution and abundance of potential chum spawning sites. Following these
survey efforts, Scappoose was eliminated from further consideration as a reintroduction
location, and focus has since shifted to the Clatskanie River and select sites in the Big Creek
basin (Youngs Bay population unit).

At the time of these winter habitat surveys, Chum salmon were considered functionally
extirpated from the Oregon side of the Columbia River and only three populations were present
on the Washington side; Grays River, Washougal, and Lower Gorge (Johnson et al. 1997). The
recovery strategy employed by the Chum Reintroduction Project is to identify and address
limiting factors, re-establish chum populations, and monitor effectiveness.

This report discusses findings from stream habitat surveys conducted between February and
April of 2013. The survey sites were randomly selected and spatially balanced within the
distribution of juvenile and adult coho using the Generalized Random Tessellation Stratified
(GRTS) sample design (Stevens 2002). Surveys represented wadeable streams (primarily 15t — 3
order) across the Clatskanie River and Scappoose Bay populations within the Lower Columbia
Coho ESU. We (1) describe the status of winter habitat in each population, (2) quantify and
summarize the habitat capacity for juvenile coho salmon in each population, (3) compare
stream conditions and habitat capacities between populations, land use, and geology, (4)
describe the status of potential chum salmon spawning habitat.

METHODS

Study Area and Site Selection

We used a GRTS design to select spatially balanced points within both the Clatskanie River and
Scappoose Bay populations (Stevens 2002). Additional details of population scale site selection
are described in Strickland et al. (2018). The identified populations fall within the Coast
monitoring stratum of the Lower Columbia Coho ESU. The stratum is composed of coho salmon
population areas based on population dynamics, genetic information, geographic distribution,
species life history, and morphological traits (Lawson et al. 2004, Wainwright et al. 2006). The



underlying lithology of the region is primarily marine sandstones, basaltic volcanic rock, and
intrusive igneous rock (Spies et al. 2002). The regional climate is heavily influenced by marine
processes, and winter temperatures generally fluctuate between 5° and 15°C (Spies et al. 2002).
Precipitation, primarily rain, generally ranges from 100 cm to 200 cm per year. Land ownership
in the region is a mix of private and federal lands and urban, agricultural, and forest land uses.

Stream Habitat Surveys

Sites surveyed by the Aquatic Inventories Project were approximately one kilometer in length,
and data collection adhered to protocols developed by Moore et al. (2007). Attributes collected
and summarized at the reach level described physical habitat, channel morphology, substrate
composition and instream wood (Table 1). Habitat data were collected during winter conditions
(February — April) and were used to describe the status, capacity, and quality of habitat at the
population scale.

Table 1. Habitat attributes used in report analyses, categorized by general stream template grouping.

Habitat Category Habitat Attribute

Channel and Valley Form Valley Width Index (VWI)
Active Channel Height (m) (ACH)
Active Channel Width (m)* (ACW)
Channel Gradient (%)*
Width to Depth Ratio

Stream Morphology Primary Channel Length
Primary Channel Area
Secondary Channel Length
Secondary Channel Area (%)*
Pool Habitat (%)*
Slack Water Pool Habitat (%)*
Residual Pool Depth (m)*
Riffle Depth (m)
Units per 100 meters
Number of Pools

Substrate Composition % Fines (weighted by habitat unit area)*
Sand and Organics in Riffle Habitat Units (%)
% Gravel (weighted by habitat unit area)*
Gravel in Riffle Habitat Units (%)
% Bedrock (weighted by habitat unit area)*

Instream Wood Number of Wood Pieces*
Wood Volume (m3)*
Number of Large Wood Key Pieces*

*Habitat attributes with ANOVA results.



Survey Statistics

Surveys were selected and summarized for each population; non-surveyed sites were inspected
for the reason we were unable to sample. We also summarized the proportion of surveys with
beaver activity (chewed sticks, trails, dens, etc.) and beaver dams, debris jams, mass wasting,
and habitat restoration structures (placed wood and boulder structures) in each population. We
described the distribution of surveys across land ownership and principal land use within
populations using a United States Geological Survey (USGS) land use coverage layer in a
Geographic Information System (GIS). Land use categories were agriculture, federal forest,
private forest, state forest, urban, and other (mix of parks, military, and Native American land
holdings). Lithology was assessed within and compared across populations using a USGS GIS
geology layer (Walker et al. 2003) to identify the following underlying rock types: intrusive,
metamorphic, sedimentary, and volcanic. A 500-meter buffer was created around individual
sites to identify both dominant land use and rock type.

Habitat Condition

To provide comparative context for evaluating percent substrate, pool habitat, secondary
channels, and large wood metrics within the range of coho salmon spawning and rearing
habitat, we used reference values derived from a multi-agency effort to standardize setting
reference conditions (Miller et al. 2016). Reference sites were selected to represent areas of
least human disturbance or the most natural state. Once those sites were chosen, we extracted
the 25th and 75th percentile values of a given habitat metric to compare with current data.
Metric data were summarized for each site as a percent composition or scaled to a
standardized stream length. Sites within a population unit were weighted equally and
combined to provide a population scale profile of instream physical habitat. Analysis of
Variance (ANOVA) procedures tested differences among instream habitat attributes across
individual populations, land use types and lithology. In instances where significant differences
were observed, Kruskal-Wallis rank sum and chi-squared tests were performed to assess
differences between independent variables. All statistical analyses were performed with R
software (R Development Core Team 2006).

Habitat Capacity

We used the HLFM to estimate rearing capacity by assigning a density (juvenile coho
salmon/m?) value based on the size, type, and complexity of habitat units. The model assigns
the highest value to beaver ponds, alcoves, and pools with large wood (Nickelson 1998).
Capacity to support juvenile coho salmon during winter conditions was considered high if the
HLFM value exceeded 1,850 parr/kilometer, and low if capacity estimates were below 900
parr/kilometer (Strickland et al. 2018). A detailed overview of how the HLFM is used to describe
habitat capacity at the reach scale is in Anlauf and Jones (2007) and Anlauf-Dunn et al. (2012).
ANOVA was used to test the null hypothesis of no difference in juvenile coho parr/kilometer
across populations, land use, and geology. When a significant difference was observed, Kruskal-



Wallis rank sum and chi-squared tests were performed to assess where these differences
occurred.

Habitat Quality

The HLFM was used to estimate the amount of high quality (HQ) habitat available in both
stream kilometers and as a percentage of the known distribution of coho salmon spawning and
rearing habitat. These estimates were based on the number of sites within each population that
exceeded a capacity of 1,850 juvenile coho parr/km. We calculated a site weight based on the
number of sites surveyed within the distribution of coho salmon. Then, we multiplied the site
weight by the number of sites exceeding 1,850 juvenile coho parr/km to estimate the
kilometers of high-quality habitat in each population. The error estimate was derived from the
upper and lower 95% confidence interval based on the nearest estimate to 1,850 parr/km on
the cumulative distribution function. A more comprehensive overview of the calculation of
high-quality habitat at the population scale can be found in Strickland et al. (2018).

The HabRate model was designed to evaluate habitat quality for specific life-stages of
salmonids and creates habitat rankings of high (3), medium (2), and low (1) for each habitat
variable and each life stage (Anlauf and Jones 2007, Burke et al. 2010, and Anlauf-Dunn and
Jones 2012). We used the model to evaluate coho salmon spawning and emergence habitat
guality and summer and winter rearing habitat quality. We used a Kruskal-Wallis rank sum test
to assess differences among HabRate life history ratings across populations and land use types.
Results of the model ratings were based on data collected to evaluate general habitat
condition; therefore, the spawning and emergence ratings were mostly influenced by
percentages of gravel and the amount of pool habitat. Overwinter habitat ratings can be
attributed to available pool habitat, large wood, and channel complexity (i.e. percent secondary
channels).

Chum Spawning Habitat Distribution

A GIS was used to display and identify the 2013 winter survey sites that overlapped with
potential chum salmon spawning habitat. Overlapping sites fell within the upper limits of the
chum salmon spawning intrinsic potential, which is based on stream gradient. Chum salmon will
spawn in areas with up to 2% gradient but will migrate through stream reaches with up to 5%
gradient. The winter survey sites within the upper limits of the intrinsic potential were analyzed
for potential groundwater and upwelling characteristics (percent secondary channels), habitat
type, and substrate.



RESULTS

Survey Statistics

Survey targets were met in each of the population units (Table 2). Of the proposed 36 sites in
the Clatskanie River population, we completed 34 surveys and dropped 2 sites due to
landowner denial. We completed 31 sites in the Scappoose Bay population unit and dropped 25
sites (18 sites were denied and 7 sites were dropped due to time constraints). Twenty-three
sites were selected to serve as an oversample to ensure enough sites to meet our objectives in
the Scappoose Bay population unit.

Table 2. Proportion of sites surveyed in each population relative to total number of sites drawn in the
random pull and primary reason for sites not surveyed.

. Total Sites Percentage of Sites Primary Reason for Not
Population .
Pulled Surveyed Surveying
Clatskanie River 36 94.4 Landowner Denial
Scappoose Bay 56 55.3 Landowner Denial

This study was designed to target population scale sampling within wadeable streams and due
to this strategy, populations were sampled with adequate coverage across the range of coho
salmon spawning and rearing habitat. We did not intentionally stratify by land use or lithology,
and we did not sample non-wadeable habitat. We surveyed 23% of the 151 km of rearing and
spawning habitat accessible to coho salmon in the Clatskanie River population and 19% of the
167 km of accessible coho habitat in the Scappoose Bay population.

Most surveyed sites in the Clatskanie River population occurred largely within volcanic rock,
while sedimentary rock was dominant in the Scappoose Bay population (Table 3). Metamorphic
and intrusive rock were not present in any of the buffered sites surveyed across both
populations.

Table 3. Lithology within populations is based on individually sampled sites. Data depicts the total
number of sites surveyed and the percentage of rock type encountered within a 500-meter buffer
around the GRTS point.

Population Surveyed Sites % Intrusive % Sedimentary % Volcanic
Clatskanie River 34 0 39.20 60.80
Scappoose Bay 31 0 64.41 35.59

Most sites were in private forest lands across both populations (Figure 2, Table 4), but both
Clatskanie and Scappoose had a significant amount of the surveyed area within other land use
types. Sixteen percent of the Clatskanie population fell within state forest and 7% within urban



areas. The Scappoose population had nearly 27% within urban areas and 10% within
agricultural land use.
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Figure 2. Land use types within the Clatskanie River and Scappoose Bay populations and location of 2013
winter survey sites.

Table 4. Percent land use within populations is based on individually sampled sites. Data depicts the
total number of sites surveyed and the percentage of land use type encountered within a 500-meter
buffer around the GRTS point.

0, 0, 0, 1 0,
Population Suryeyed ‘ % % Federal % Private % State % Urban % Other*
Sites Agriculture Forest Forest Forest
Clatskanie River 34 1.34 0 75.16 16.48 7.01 0.01
Scappoose Bay 31 10.03 2.83 60.22 0 26.92 0

*State Park, tribal, and military lands.



While beaver activity (chewed sticks, trails, scat, etc.) and constructed dams were observed in
both populations, the proportion of beaver activity was significantly greater than constructed
dams (Table 5). This is likely attributed to most Oregon Coast Range beaver dams being small,
ephemeral, and generally unable to withstand peak winter flow events (Leidholt-Bruner et al.
1992). Restoration structures such as artificially placed wood or boulder structures (clusters,
weirs, wing dams, etc.) were a relatively rare occurrence across both populations. Naturally
occurring debris jams were found in almost every site within the Clatskanie population (97%)
and just under half of the sites in the Scappoose Bay population (42%). Evidence of mass
wasting (avalanches, earthflows, and landslides) occurred at a greater proportion of Clatskanie
River sites (53%) compared to the Scappoose Bay sites (39%).

Table 5. Summary of presence of comment codes at each site within individual populations. Values
based on the ratio of the number of sites presence of observation was identified within individual
populations and the total number of sites surveyed.

Pooulation Beaver Beaver Natural Mass Artificial Wood  Artificial Boulder
P Dams Activity Debris Jams Wasting Structures Structures
Clatskanie River 0.18 0.91 0.97 0.53 0.12 0.03
Scappoose Bay 0.32 0.81 0.81 0.39 0.06 0.03

Habitat Condition

Data were evaluated across the Scappoose and Clatskanie areas by population, land use, and
lithology. Differences were observed within fine sediments, gradient, and percent pool habitat,
and across all wood (Table 6).

Table 6. Results of ANOVA assessing differences among instream habitat attributes across individual
populations. Dependent variable = habitat attribute, independent variable = population. Alpha = 0.05.

Habitat Attribute Residual DF DF MSE F value P-value
% Fine Sediments* 63 1 11.04 16.16 <0.001
% Gravel 63 1 680.70 1.84 0.180
% Bedrock* 63 1 0.01 0.001 0.973
% Secondary Channel Area* 63 1 11.02 3.91 0.053
Gradient* 63 1 14.72 19.13 <0.001
% Pool Habitat* 63 1 6.22 10.29 0.002
% Slack Water Pool* 63 1 11.91 1.49 0.226
Residual Pool Depth 63 1 0.09 1.83 0.181
Active Channel Width* 63 1 0.90 3.30 0.074
Wood Volume* 63 1 7.22 8.14 0.006
Key Pieces of Wood* 63 1 54.30 7.50 0.008
Wood Pieces per 100m* 63 1 2.01 4.45 0.039

*Habitat attributes were log transformed.
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Within land use, differences were observed across both percent secondary channel and percent
slack water pool habitat (Table 7).

Table 7. Results of ANOVA assessing differences among instream habitat attributes across populations
by land use. Dependent variable = habitat attribute, independent variable = land use. Alpha = 0.05.

Habitat Attribute Residual DF DF MSE F value P-value
% Fine Sediments* 60 4 1.45 1.80 0.140
% Gravel 60 4 472.8 1.28 0.288
% Bedrock* 60 4 1.77 0.19 0.942
% Secondary Channel Area* 60 4 10.66 4.38 0.004
Gradient* 60 4 2.01 2.18 0.082
% Pool Habitat* 60 4 0.83 1.21 0.315
% Slack Water Pool* 60 4 23.17 3.29 0.017
Residual Pool Depth 60 4 0.06 0.40 0.809
Active Channel Width* 60 4 0.44 1.62 0.182
Wood Volume* 60 4 8.94 1.44 0.233
Key Pieces of Wood* 60 4 54.30 1.33 0.351
Wood Pieces per 100m* 60 4 0.61 1.29 0.283

*Habitat attributes were log transformed.

When we assessed attributes across the lithology of Clatskanie River and Scappoose Bay, only
wood volume showed a significant difference (Tables 8).

Table 8. Results of ANOVA assessing differences among instream attributes across populations by
lithology. Dependent variable = habitat attribute, independent variable = rock type. Alpha = 0.05.

Habitat Attribute Residual DF DF MSE F value P-value
% Fine Sediments* 63 1 1.59 191 0.172
% Gravel 63 1 459.2 1.23 0.272
% Bedrock* 63 1 3.02 0.34 0.561
% Secondary Channel Area* 63 1 0.09 0.03 0.867
Gradient* 63 1 2.76 2.87 0.095
% Pool Habitat* 63 1 1.30 191 0.172
% Slack Water Pool* 63 1 23.73 3.05 0.086
Residual Pool Depth 63 1 0.04 0.71 0.404
Active Channel Width* 63 1 0.64 2.30 0.134
Wood Volume* 63 1 6.36 7.06 0.010
Key Pieces of Wood* 63 1 29.38 3.85 0.054
Wood Pieces per 100m* 63 1 1.78 3.91 0.052

*Habitat attributes were log transformed.
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When habitat data were compared to the reference thresholds (25th and 75th percentiles),
median values for wood attributes summarized in populations fell below lower thresholds,
except for key pieces of wood in the Clatskanie River, which fell within thresholds (Figure 3).
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Figure 3. Boxplots of habitat attributes (y-axis) within Clatskanie River and Scappoose Bay coho
populations (x-axis). Plots depict minimum values, lower quartile bounds, medians, upper quartile
bounds, and maximum values. Horizontal red lines indicate upper and lower breakpoints for the
respective habitat attributes (Miller et al. 2016).
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It should be noted that median values for percent fine sediments and percent pool habitat
exceeded upper thresholds in the Scappoose Bay population. The median value for stream
gradient in the Scappoose population fell below the 25t percentile threshold, explaining some
of the upper threshold exceedance. These results were similar for attributes summarized for
land use types (Figure 4) and lithology (Figure 5).
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Figure 4. Boxplots of habitat attributes (y-axis) within dominant land use types (x-axis) at individual sites.
Plots depict minimum values, lower quartile bounds, medians, upper quartile bounds, and maximum

values. Horizontal red lines indicate upper and lower breakpoints for the respective habitat attributes
(Miller et al. 2016).
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o

Figure 5. Boxplots of habitat attributes (y-axis) within dominant lithology (x-axis) at individual sites. Plots
depict minimum values, lower quartile bounds, medians, upper quartile bounds, and maximum values.
Horizontal red lines indicate upper and lower breakpoints for the respective habitat attributes (Miller et

al. 2016).
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Habitat Capacity
The ANOVA results did not indicate a significant difference in juvenile coho salmon capacities
among populations, land use, or lithology (Table 9); therefore, we accepted our null hypothesis

that winter parr/km would not differ significantly across independent variables.

Table 9. Results of ANOVA assessing winter parr/km by population, land use, and lithology. Alpha = 0.05.

Independent Variable Residual DF DF MSE F value P-value
Population* 63 1 3.53 3.35 0.065
Land Use* 60 4 0.65 0.61 0.657
Lithology* 63 1 0.02 0.02 0.902

*Dependent variables (winter parr/km) were log transformed.

We calculated summary statistics within populations for winter habitat capacity estimates of
juvenile coho salmon and found the Clatskanie River population to have the potential to
support 1,083.81 parr/km and the Scappoose Bay population had the potential to support
1,348.85 parr/km (Table 10).

Table 10. Summary statistics within populations for winter parr/km for the Lower Columbia ESU.

Standard

H 0, 0,
Population N Mean Deviation Lower 95% Upper 95%

Clatskanie River 34 1083.81 1100.02 773.30 1394.31

Scappoose Bay 31 1348.85 983.69 1106.90 1590.80

Habitat Quality

When we compared median values across populations, land use, and lithology to low (<900
parr/km) and high (>1,850 parr/km) quality habitat thresholds, the majority fell between the
stated values indicating predominately moderate quality juvenile coho rearing habitat (Figure
6). It should be noted that median values for the Clatskanie River population and sedimentary
geology fell below 900 parr/km. Median values for the agricultural land use type exceeded
1,850 parr/km; agricultural land constituted approximately 11% of the surveyed area across
both populations.
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Figure 6. HLFM estimates of winter parr/km (In) (y-axis) with (a) Clatskanie River and Scappoose Bay
coho populations, (b) land use types, and (c) lithology. The horizontal red lines indicate thresholds for
high-quality habitat (>1850 parr/km) and low-quality habitat (<900 parr/km).

We also found Scappoose Bay to have a higher percentage of high-quality habitat with 27.65%
when compared with the Clatskanie River population which had 17.23% (Table 11).

Table 11. HLFM results within each population. High-quality (HQ) is considered >1850 winter parr/km.

. # Surveyed Coho #Sitesw/ HQHabitat | o Error
Population  ¢oc km km  HQHabitat  (km) 0 HQ %Eror
Clatskanie River 34 34.82 151.05 6 26.03 17.23  11.13 16.81
Scappoose Bay 31 32.55 167.83 9 46.41 27.65 11.46 19.23

Results of the Kruskal-Wallis chi-squared test assessing differences among HabRate ratings
found significant differences in spawning and emergence habitat among populations and
among rock types (Table 12). A multiple comparison test also detected a difference in spawning
and emergence habitat between populations, but differences were not detected between land
uses or lithology. In addition, results of the HabRate overwinter habitat ratings were not found
to be significantly different between populations, land use types, or lithology.
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Table 12. Results of Kruskal-Wallis chi-squared test assessing differences among HabRate life history
ratings across populations, land use, and lithology. Dependent variable = life history stage, independent
variables = population, land use type, and lithology.

Life History Stage DF Chi-Square Test P-value

Across Populations

Spawning and Emergence 1 6.2294 0.0126

Overwinter Habitat 1 0.7066 0.4006
Across Land Use Types

Spawning and Emergence 4 6.3649 0.1735

Overwinter Habitat 4 1.2829 0.8643
Across Lithology Types

Spawning and Emergence 1 4.2925 0.0382

Overwinter Habitat 1 1.0059 0.3159

Chum Spawning Habitat Distribution

Across populations we identified 42 winter surveys within the upper limits of the chum salmon
spawning intrinsic potential. Of these, 36 surveys had an average gradient less than 2%, and six
surveys had an average gradient between 2% and 5%, a gradient too steep for spawning but
suitable for migrating adult chum salmon (Alfonse et al. 2017). Within populations, 17 sites
were in the Clatskanie River, and 25 in Scappoose Bay. Although there was not a significant
difference between populations, the Clatskanie River had a slightly higher median value for
percent secondary channel. The Clatskanie River population was identified as having a
significantly lower percentage of fine sediments across surveyed reaches.

Preferred chum salmon spawning habitat includes streams with low gradient, side channels,
and ample gravel substrate in riffle habitat (Geist et al. 2002 and Hillson 2007). In the Clatskanie
River population, four survey sites with less than 2% gradient had riffle habitat with more than
50% gravel, more than 45% gravel in the surveyed length, and multiple side channels (Figure 7).
Three sites were on the main stem of the Clatskanie River, and one was on Conyers Creek, a
tributary of the Clatskanie River.
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Clatskanie
River

= Chum IP - Gradient <1%
= Surveys within Chum IP & Gradient <2%
Surveys within Chum IP & Gradient <5%

Clatskanie Falls

Conyers Cr: 1.4% Gradient, 50% Riffle Gravel
Clatskanie R: 1.3% Gradient, 71% Riffle Gravel
Clatskanie R: 1.3% Gradient, 63% Riffle Gravel

[ONORONO)

Clatskanie R: 1.0% Gradient, 54% Riffle Gravel

Figure 7. Survey sites within the Clatskanie River population identified as potential for high-quality chum
salmon spawning habitat.

In the Scappoose Bay population, three sites with less than 2% gradient had more than 60%
gravel in riffle units, more than 35% gravel in the surveyed length, and multiple secondary
channels. The stream reaches were on Milton Creek, South Fork Goble Creek, and Sly Creek
(Figure 8).
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Bonnie Falls
Goble Creek Falls

@ Milton Cr: 0.87% Gradient, 92% Riffle Gravel
@ SF Goble Cr: 0.91% Gradient, 64% Riffle Gravel
@  SlyCr: 0.79% Gradient, 84% Riffle Gravel

Figure 8. Survey sites within the Scappoose Bay population identified as potential for high-quality chum
salmon spawning habitat.

DISCUSSION

One objective of our winter habitat surveys was to identify areas of potential chum salmon
spawning habitat for further assessment by PROCS. Low gradient streams with gravel substrate
and areas of upwelling are ideal for chum salmon spawning habitat (Geist et al. 2002, Hillson
2007). The winter surveys identified four stream sites in the Clatskanie River population unit
and three stream sites in the Scappoose Bay population unit which met the high-quality habitat
metrics (Boano et al. 2014). While the low gradient (<2%) stream reaches surveyed in the
Scappoose Bay population had a greater proportion of secondary channels, the high amount of
fine sediment in the substrate would make some stream reaches less ideal for chum salmon
spawning.

Other obstacles for upstream movement of adult chum salmon include potential barriers, such
as falls and culverts primarily in the upper end of distribution, and tide gates that are more
common in lower stream reaches. Within the Scappoose Bay populations, the surveyed site on
South Fork Goble Creek was less than 1% gradient with 64% gravel substrate in riffle unit types
and had side channels. However, for adult chum salmon to migrate to the site, they would need
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to navigate a Bishop Road crossing consisting of a vertical jump to a concrete slab, along with a
fish ladder at Goble Creek Falls. Currently, the fish ladder allows for passage of coho salmon,
Chinook salmon, and steelhead. The road crossing is on ODFW'’s fish passage priority list.

Although there were no barriers to upstream adult fish migration in the main stem of the
Clatskanie River, a natural 2-meter-high waterfall is located approximately 4 kilometers
downstream of the confluence with Little Clatskanie River. Juvenile coho salmon, steelhead,
and cutthroat trout have been observed upstream of the falls in the headwaters of Clatskanie
River.

The overlap of the 2013 survey sites and the upper limits of chum salmon spawning potential
created an opportunity to identify and describe available habitat, but the primary focus was
evaluating coho salmon rearing capacity and quality during winter conditions. While many of
the observed similarities between populations and overall habitat quality in the Clatskanie River
population were expected, the overall quality of coho rearing habitat in the Scappoose Bay
population was not expected. Results of the HLFM suggest moderate quality rearing habitat
across the population with an overall capacity estimate of approximately 1,350 coho parr/km.
Even the lower 95% confidence interval fell well within the range of moderate rearing habitat
quality (1,106.90 parr/km). Results of the winter surveys suggest approximately 27% of
Scappoose Bay population stream habitat is high quality coho winter rearing condition/habitat.

When the winter habitat surveys were conducted in 2013, Scappoose Bay was the only
population in the Lower Columbia ESU with a Life Cycle Monitoring (LCM) site (North
Scappoose Creek). Suring et al. (2015) reported less coho smolt production per/km at the North
Scappoose site when compared to what has been observed at LCM sites across the Oregon
Coast ESU. In addition, spawner densities averaged only 10% when compared to the other LCM
sites (Suring et al. 2015). When viewed comparatively to weighted HLFM results for coho
parr/km and kilometers of high-quality winter habitat across Oregon Coast ESU coho
populations (Strickland et al. 2018), the Scappoose Bay population should have some of the
highest population estimates due to the habitat quality available. The disparity between winter
habitat quality and observed fish is most likely related to summer habitat limiting factors.
Unfortunately, there is not an LCM site within the Clatskanie River population, meaning a direct
comparison of winter habitat conditions and empirical fish counts cannot be made between
populations for the purpose of this report. Additionally, the North Scappoose site was removed
from operation in 2019.

The results of this report suggest future stream monitoring efforts within the Lower Columbia
ESU should be stratified at the population scale to evaluate habitat conditions, with a focus on
summer temperature monitoring, and equal effort spent conducting juvenile salmonid snorkel
surveys. These efforts would give us the opportunity to compare stream habitat and
temperature as limiting factors for empirical abundance estimates across populations. This
scale of effort would allow us to evaluate whether results from the Scappoose Bay population
are isolated.

20



ACKNOWLEDGMENTS

We thank the staff and field biologists who contributed to this report:

Kara Anlauf-Dunn
Jake Biron

Nick Chambers
Kim Jones

Peggy Kavanagh
Ben Maxfield
Amanda Pantovich
Miles Penk
Charlie Stein

Lora Tennant

21



REFERENCES

Alfonse, B., K. Homel, J. E. Nunnally, and E. Suring. 2017. Chum Salmon Spawning Habitat
Report for the Clatskanie River and Scappoose Creek Populations. Oregon Department
of Fish and Wildlife, Clackamas, Oregon.

Anlauf, K.J. and K.K. Jones. 2007. Stream habitat conditions in western Oregon, 2005. OPSW-
ODFW-2007-5, Oregon Department of Fish and Wildlife, Salem.

Anlauf-Dunn, K.J. and K.K. Jones. 2012. Stream Habitat Conditions in Western Oregon, 2006-
2010. OPSW-0ODFW-2012-5, Oregon Department of Fish and Wildlife, Salem.

Boano, F., J. W. Harvey, A. Marion, A. |. Packman, R. Revelli, L. Ridolfi, and A. Wérman. 2014.
Hyporheic flow and transport processes: Mechanisms, models, and biogeochemical
implications, Rev.Geophys., 52, 603—679, doi:10.1002/2012RG000417

Burke, J.L, K.K. Jones, and J.M. Dambacher. 2010. Habrate: A limiting factors model for
assessing stream habitat quality for salmon and steelhead in the Deschutes River basin.
Information Report 2010-03, Oregon Department of Fish and Wildlife, Corvallis, Oregon.

Ebersole, J.L. and P.J. Wigington, Jr., J.P. Baker, M.A. Cairns, M. Robbins Church, B.P. Hansen,
B.A. Miller, H.R. LaVigne, J.E. Compton, and S.G. Leibowitz. 2006. Juvenile coho salmon
growth and survival across stream network seasonal habitats. Transactions of the
American Fisheries Society 135:1681-1697.

Geist, D.R., T.P. Hanrahan, E.V. Arntzen, G.A. McMichael, C.J. Murray, and Y. Chien. 2002.
Physicochemical characteristics of the hyporheic zone affect redd site selection by chum
salmon and fall Chinook salmon in the Columbia River. North American Journal of
Fisheries Management 22: 1077-1085.

Hillson, T.D. 2007. Reintroduction of Lower Columbia River chum salmon into Duncan Creek
annual report for 2007, Report to Bonneville Power Administration, Contract No.
00007373, Project No. 200105300, 83 electronic pages

Johnson, O.W., W.S. Grant, R.G. Kope, K. Neely, F.W. Waknitz, and R.S. Waples. 1997. Status
review of chum salmon from Washington, Oregon, and California. U.S. Department of
Commerce, NOAA Technical Memorandum NMFS-NWFCS-32, 280 p.

Lawson, P.W., E. Bjorkstedt, M. Chilcote, C. Huntington, J. Mills, K. Moore, T.E. Nickelson, G.H.
Reeves, H.A. Stout, and T.C. Wainwright. 2004. Identification of historical populations of
coho salmon (Onchorynchus kisutch) in the Oregon coast evolutionarily significant units.
Review draft. Oregon Northern California Coast Technical Recovery Team.
NOAA/NMFS/NWEFSC. 129 p.

22



Leidholt-Bruner, K., D.E. Hibbs, and W.C. McComb. 1992. Beaver dam locations and their
effects on distribution and abundance of coho salmon fry in two coastal Oregon
streams. Northwest Science 66: 218-223.

Miller, S., P. Eldred, A. Muldoon, K. Anlauf-Dunn, C. Stein, S. Hubler, L. Merrick, N. Haxton, C.
Larson, A. Rehn, P. Ode, and J. Vander Laan. 2016. A large-scale, multiagency approach
to defining a reference network for Pacific Northwest Streams. Environmental
Management, 58, 6: 1091-1104.

Moore, K.M.S., K.K. Jones, and J.M. Dambacher et al. 2007. Methods for stream habitat
surveys. Oregon Department of Fish and Wildlife, Aquatic Inventories Project,
Conservation and Recovery Program, Corvallis.

Nickelson, T.E., J.D. Rodgers, S.L. Johnson, and M.F. Solazzi. 1992a. Seasonal changes in habitat
use by juvenile coho (Oncorhynchus kisutch) in Oregon coastal streams. Canadian
Journal of Fisheries and Aquatic Sciences 49:783-789.

Nickelson, T.E., M.F. Solazzi, S.L. Johnson, and J.D. Rodgers. 1992b. Effectiveness of selected
stream improvement techniques to create suitable summer and winter rearing habitat
for juvenile coho (Oncorhynchus kisutch) in Oregon coastal streams. Canadian Journal
of Fisheries and Aquatic Sciences 49:790-794.

Nickelson, T.E., and P.W. Lawson. 1998. Population viability of coho salmon, Oncorhynchus
kisutch, in Oregon coastal basins: application of a habitat-based life cycle model. Can. J.
Fish. Aquat. Sci. 55(11): 2383-2392. D0i:10.1139/f98-123.

Nickelson, T.E. 1998. A habitat-based assessment of coho salmon production potential and
spawner escapement needs for Oregon coastal streams. Oregon Department of Fish
and Wildlife, Information Report, 98-4, Salem.

Oregon Department of Fish and Wildlife (ODFW). 2005. Viability criteria and status assessment
of Oregon coastal coho. Part 2 in The Oregon Coastal Coho Assessment. Oregon
Department of Fish and Wildlife, Salem.

Oregon Department of Fish and Wildlife. 2007. Oregon coast coho salmon conservation plan for
the state of Oregon. Oregon Department of Fish and Wildlife, Salem, Oregon.

Oregon Department of Fish and Wildlife (ODFW): R. Beamesderfer, L. Berg, M.Chilcote, J.
Firman, E. Gilbert, K. Goodson, D. Jepsen, T. Jones, S Knapp, C. Knutsen, K. Kostow, B.
Mcintosh, J. Nicholas, J. Rogers, T. Stahl and B. Taylor. 2010. Lower Columbia River
Conservation and Recovery Plan for Oregon Populations of Salmon and Steelhead.
Oregon Department of Fish and Wildlife, Salem, OR.

R Development Core Team. 2006. R: A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria. http://www.R-project.org.

23


http://oregonstate.edu/Dept/ODFW/freshwater/inventory/pdffiles/habmethod.pdf
http://oregonstate.edu/Dept/ODFW/freshwater/inventory/pdffiles/habmethod.pdf

Rodgers, J.D., K.K. Jones, A.G. Talabere, C.H. Stein, and E.H. Gilbert. 2005. Oregon coast coho
assessment: habitat. Oregon Plan for Salmon and Watersheds, Oregon Department of
Fish and Wildlife, Salem.

Romer, J.D., K.J. Anlauf, and K.K. Jones. 2008. Status of Winter Rearing Habitat in Four Coho
Population Units, 2007. Monitoring Program Report Number OPSW-ODFW-2008-7,
Oregon Department of Fish and Wildlife, Salem, OR.

Spies, T.A., D.E. Hibbs, J.L. Ohmann, G.H. Reeves, R.J. Pabst, F.J. Swanson, C. Whitlock, J.A.
Jones, B.C. Wemple, L.A. Parendes, and B.A. Schrader. 2002. The ecology basis of forest
ecosystem management in the Oregon Coast Range. In Forest and stream management
in the Oregon Coast Range. Edited by S.D. Hobbs, J.P. Hayes, R.L. Johnson, G.H. Reeves,
T.A. Spies, J.C. Tappeiner, Il, and G.E. Wells. Oregon State University Press, Corvallis,
Ore. Pp.31-67.

Stevens, Jr., D.L. 2002. Sampling design and statistical analysis methods for the integrated
biological and physical monitoring of Oregon streams. Monitoring Program Report
Number OPSW-ODFW-2002-7, Oregon Department of Fish and Wildlife, Portland.

Suring, E., P. Burns, R.J. Constable, C.M. Lorion, and D.J. Wiley. 2015. Salmonid Life Cycle
Monitoring in Western Oregon streams, 2012-2014. Monitoring Program Report
Number OPSW-ODFW-2015-2, Oregon Department of Fish and Wildlife, Salem.

Strickland, M.J., K.J. Anlauf-Dunn, K.K. Jones, and C.H. Stein. 2018. Winter Habitat Condition of
Oregon Coast Coho Salmon Populations, 2007 — 2014. Information Report 2018-01.
Oregon Department of Fish and Wildlife, Salem.

Wainwright, T.C., M.W. Chilcote, P.W. Lawson, T. Nickelson, C.W. Huntington, J.S. Mills, K.M.S.
Moore, G.H. Reeves, H.A. Stout, and L.A. Weitkamp. 2006. Biological recovery criteria
for the Oregon coast coho salmon evolutionarily significant unit. Draft Report, July 2006.

Walker, G.W., N.S. MacLeod, R.J. Miller, G.L. Raines, and K.A. Connors. 2003. Spatial digital
database for the geologic map of Oregon: U.S. Geological Survey Open-File Report 03-
67, ver. 2.0, 22 p. Received Director's approval Feb. 2003. URL =
http://geopubs.wr.usgs.gov/open-file/of03-67/.

24


http://oregonstate.edu/Dept/ODFW/freshwater/inventory/pdffiles/Oregon%20Coast%20Coho%20ESU%20Habitat%20Assessment.pdf
http://oregonstate.edu/Dept/ODFW/freshwater/inventory/pdffiles/Oregon%20Coast%20Coho%20ESU%20Habitat%20Assessment.pdf




Fish & Wildlife

4034 Fairview Industrial Drive SE
Salem, OR 97302



