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ABSTRACT

Detecting Change in Central California Coast Coho Salmon Habitat in Scotts Creek,
California, from 1997-2013

Ashley Brubaker Hillard

Scotts Creek, in Santa Cruz County, Calif., supports the southernmost extant
population of Coho Salmon (Oncorhynchus kisutch) in North America. In 1997, the
California Department of Fish and Game (now Fish and Wildlife) conducted an extensive
habitat typing survey of mainstem Scotts Creek, describing all habitat units from the top of
the estuary to the limit of anadromy approximately 12 km upstream. | repeated this survey
in 2013 to (1) assess changes in the quantity and quality of instream habitat, (2) compare
the current condition to goals and standards established in the federal Central California
Coast (CCC) Coho Salmon Recovery Plan, and (3) identify opportunities for possible
future restoration. A comparison of the two surveys revealed an overall increase in mean
canopy cover, mean bank vegetation, mean percentage instream cover, pool depth
diversity, and percentage riffles since 1997, and decreases in mean residual pool depth,
percentage flatwater, and number of primary pools. Overall, the percentage of the total
mainstem classified as pool habitat did not change between the two survey periods. Results
for individual habitat metrics were more variable when the stream was broken into discrete
reaches delineated by major tributary junctions. Although a large woody debris (LWD)
survey was not conducted as part of the 1997 survey, contrasting our results with data
collected during intervening years indicated that instream LWD has become more
abundant, primarily due to increases in hard-wood species (i.e., red alder [Alnus rubra] and
California bay [Umbellularia californica]). When compared to habitat goals established in
the federal CCC Coho Salmon Recovery Plan, Scotts Creek has adequate canopy cover
and percentage pools, but is lacking in percentage riffles, instream cover, key pieces of
LWD perl00 m, and percentage primary pools.

Keywords: Habitat Assessment, Salmon Recovery, Habitat Restoration, Habitat Typing
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CHAPTER 1. INTRODUCTION

1.1 Introduction

In 1996, the National Marine Fisheries Service (NMFS) listed the Central
California Coast (CCC) Evolutionarily Significant Unit (ESU) of Coho Salmon
(Oncorhynchus kisutch) as a federally-threatened species under the U.S. Endangered
Species Act, and in 2005 upgraded the status of the species to endangered. Reasons for the
decline of CCC Coho Salmon are many and include inadequate streamflows and passage,
overfishing, negative interactions with hatchery-origin salmon, and habitat degradation and
loss (Nehlsen et al., 1991; NMFS, 2012). The loss of high-quality freshwater habitat,
influenced by natural and anthropogenic factors, leads to decreased resiliency to stressors
such as disease, predator pressure, climatic and environmental fluctuations, and poor ocean
conditions. In undisturbed rivers and streams, habitat type and availability depend largely
on the nature and physical features of the channel, which both interact with and are shaped
by flow regime, sediment supply, streamside vegetation, and topography (Montgomery and
Buffington, 1998).

Critical elements of riverine habitat for Coho Salmon generally include cool, clean
water; deep, complex pools; access to off-channel pools and floodplain habitat; clean, loose
gravel; and adequate flows to permit migration at key life stages (NMFS, 2012). Riparian
vegetation plays an important role in providing and maintaining many of these habitat
requirements. Streamside vegetation shades the stream and helps to maintain low water
temperatures. Moreover, streamside vegetation stabilizes banks, decreases erosion and
allows the formation of undercut banks that provide cover for aquatic organisms. Within

the stream channel, large wood contributes to pool-forming scour, provides cover to protect
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from predators, and sorts sediment (NMFS, 2012). Historically, the loss of large woody
debris (LWD) caused by clearing forests for timber, agriculture, and urbanization has been
a major cause of decline in habitat complexity (Reeves et al., 1993). Additionally, channels
were routinely cleared to prevent debris blockages and avoid exacerbating localized
flooding and prevent bank erosion and channel avulsion.

The North American range of Coho Salmon extends from Point Hope, Alaska,
south to Monterey Bay, California. The historical range of Coho Salmon within the CCC
ESU extends from Punta Gorda in the north to Aptos Creek in the south (NMFS, 2012).
Scotts Creek, the focus of this study, is located in northern Santa Cruz County near the
southern end of the CCC ESU, and supports the southern —most extant population of Coho
Salmon in North America.

Although there is a dearth of long-term data on Coho Salmon abundance in
individual streams in California, statewide estimates suggest that populations have
decreased from 200,000-500,000 fish in the 1940s, to less than 3,000 wild adults in 2011
(NMFS, 2012). Within the CCC ESU, total adult escapement has declined from
approximately 56,000 fish in 1963 to 6,000 in the 1990s (NMFS, 2012). The Scotts Creek
Coho Salmon population has followed a slightly different trend. In 1991 the estimated
number of returning adult Coho Salmon was as low as 30-40 fish (Brown and Moyle,
1991), however, in 2004 and 2005 escapement numbers rose above 250 fish, due to
supplementation from Kingfisher Flat Hatchery, then dropped below 20 in 2007-2012
(Figure 1.1; NOAA Fisheries Southwest Fisheries Science Center, unpublished). The

National Marine Fisheries Service (NMFS) has set annual target recovery goals for Scotts



Creek of 255 returning adult spawners to downlist the species to threatened, and 510 for

full recovery (NMFS, 2012).
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Figure 1.1: Estimated annual escapement of Coho Salmon to Scotts Creek (Santa Cruz County, California),
2004-2014. Source: NOAA Fisheries Southwest Fisheries Science Center, unpublished data.

An estimate by Moyle and others (2008) puts the population of CCC Coho Salmon
at 5% of its historical abundance and the decline of streams containing Coho Salmon at
50% of historical numbers. Among the major factors responsible for the loss or degradation
of Coho Salmon habitat in California are dams, logging, urbanization, agriculture, and
mining (Brown et al., 1994). Habitat degradation likely began with wide-spread timber
harvest in the mid-1800s through the early 1900s. Practices associated with logging,
urbanization, agriculture, and mining, such as road and railroad construction and vegetation

removal, decreased habitat complexity and increased sedimentation. Often, these practices

3



left few to no trees for future LWD recruitment, causing a scarcity of LWD at present even
in streams surrounded by healthy forests (Moyle et al., 2008).
1.2 Purpose and Need

As the loss of physical habitat is a major cause in the decline of CCC Coho Salmon,
physical habitat condition plays an important role in stream and land management, policy,
and restoration decisions in watersheds that support Coho Salmon. Scotts Creek is the site
of many ongoing salmonid and hydrological studies, due to a) the existence of the
Kingfisher Flat Hatchery on one of the tributaries, which is under the operation of
Monterey Bay Salmon and Trout Project in association with NOAA Fisheries; b) the
stream’s use as a living laboratory by Cal Poly students; and c) its proximity and
accessibility for NOAA researchers at the Southwest Fisheries Science Center. However,
prior to this study, the only extensive physical habitat survey in Scotts Creek was conducted
by the California Department of Fish and Wildlife (CDFW; then the California Department
of Fish and Game) in 1997. Consequently, the lack of contemporary information
concerning habitat status and trend were identified as critical knowledge gaps limiting
effective conservation and management of the Scotts Creek Coho Salmon population

(NMFS, 2012).

1.3 Study Objectives
The objectives of this study were —to:
1) determine the amount and direction of change to the instream habitat since the

previous (1997) habitat survey conducted by CDFW?, and

1 Data were obtained from CDFW and NMFS.



2) lay the foundation for a long-term habitat monitoring study in Scotts Creek that a)
investigates the rate, direction, and primary drivers of change in the Scotts Creek
watershed, b) identifies key measurements for comparison and c) streamlines
survey protocols.

Whereas more than two years of data are necessary to assess trends in habitat
change, at least one more survey must be conducted in the future to accurately determine
habitat trends. This study therefore aimed to provide a foundation for a long-term trends
investigation, in the process identifying which parameters are most feasible for use in a
long-term study, as well as shortcomings in the existing survey methods and opportunities

to improve the methods without making past survey data unusable.



CHAPTER 2. BACKGROUND
2.1 Study Site

Scotts Creek is a 5" order coastal stream (based on LiDAR-derived drainage
network using 1 m? resolution LiDAR) draining 78 km? of the Santa Cruz Mountains and
emptying into the Pacific Ocean approximately 19 km north of the City of Santa Cruz,
California (Figure 2.1.1). From source to sea, the mainstem of Scotts Creek measures
approximately 19 km, and is fed by 7 named tributaries (Queseria Creek, Archibald Creek,
Winter Creek, Little Creek, Big Creek, Mill Creek, and Bettencourt Gulch) and many small
intermittent streams and agricultural drainage ditches (Figure 2.1.1). The Scotts Creek
watershed is characterized by major periodic disturbances such as fire, mass wasting,
intense floods, and periods of prolonged drought. Land use in the watershed includes
scattered houses, timber management, organic agriculture, cattle grazing, and forest, with
supporting infrastructure consisting of a network of paved and unpaved roads and
numerous horse and hiking trails. The outlet of Scotts Creek is a small estuary which is
closed off from the ocean by a sandbar during the summer low (base) flow period, and
opens with the first sizeable winter storm. The mouth of the estuary is confined by the
Highway 1 Bridge, and levees bound both sides of the lowermost 500 m and extend another
1.5 km upstream along the eastern side of the channel. The functional condition of the
estuary is being intensively studied (by multiple research groups and resource agencies)
and the HWY 1 bridge crossing is expected to be replaced within the next 10 years. It is
anticipated that the bridge size and location will be changed and that additional restoration
of the estuary will occur.

The Santa Cruz Mountains have a Mediterranean climate with cool, wet winters,

and foggy, dry summers. Almost all of the precipitation falls as rain between October and
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April. Consequently, streamflow in Scotts Creek during the summer months is very low
(<1.0 m%/s) and slowly decreases until the first significant rain event. In the winter, Scotts
Creek usually exhibits a number of peak flows (ranging between 600—-2000 m?/s) resulting
from heavy rains fueled by tropical moisture and enhanced by local orographic influences.
The Coho Salmon spawning run in Scotts Creek typically begins in late-November or
early-December following the first heavy rain event that initiates the flows necessary to
breach the sandbar at the mouth of the estuary (Moyle, 2002).

The Scotts Creek watershed is situated on the Pacific Plate, just west of the San
Andreas Fault. The watershed is located on the southwest tilted Ben Lomond Mountain
tectonic block, comprised of granitic and metamorphic rock overlain by sedimentary rock
(Scotts Creek Watershed Assessment, 2005). The overlaying Santa Cruz mudstone
dominates the surface geology, but quartz diorite is evident in the upper reaches of the

tributaries and main stem (Brabb, 1989).
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Figure 2.1.1: The Scotts Creek watershed (drainage area=78 km?) is located 19 km north of the City of Santa
Cruz, CA. The inset map depicts mainstem Scotts Creek and its tributaries, from south to north, Queseria
Creek, Archibald Creek, Winter Creek, Little Creek, Big Creek, Mill Creek and Bettencourt Gulch.



2.2 History

The Ohlone people are the first known residents of the Scotts Creek watershed.
Evidence of bones found in midden piles indicates that steelhead trout (Oncorhynchus
mykiss) and Pacific salmon (Oncorhynchus spp.) were an important part of their diet. The
Ohlone people routinely burned large portions of land in order to increase the availability
of choice food plants. In the late 1700s, with the introduction of the Spanish Missions, it is
likely that the Ohlone people were moved out of the watershed and the land was primarily
used for cattle grazing (SCWA, 2005).

Early settlers began logging the Scotts Creek watershed in the 1800s, but the pace
of timber harvest increased rapidly after the 1906 San Francisco earthquake. By the mid-
1920s most of the watershed had been clearcut. The timber operations required roads and
a railroad, camps, mills, and skid trails.

In 1938, the Scotts Creek outlet was relocated and confined by the Highway 1
bridge opening and the estuary and channel upstream was leveed. The lower section of
stream, including the estuary, was straightened and the Army Corps of Engineers built
additional levees to protect agricultural fields below the confluence with Archibald Creek
(Figure 4.1.1). Channel dredging and levee maintenance continued until 1982 (SCWA,
2005).

In 1927, the California Department of Fish and Game began hatchery operations
on Big Creek, which continued until 1940 when heavy flooding damaged the facility
beyond repair. In 1982, the hatchery was re-opened under the operation of Monterey Bay
Salmon and Trout Project, and currently operates in collaboration with NOAA Fisheries

(SCWA, 2005).



CHAPTER 3. LITERATURE REVIEW

An inventory of stream physical habitat attributes, or “habitat typing,” is a common
method for surveying and assessing the quantity and quality of riverine habitat.
Organizations including the U.S. Department of Agriculture, Forest Service (USDA,
USFS), U.S. Environmental Protection Agency (EPA), California Department of Fish and
Wildlife (CDFW), and private researchers and non-governmental organizations employ
many different methods of habitat typing (Flosi et al., 2004; Moore et al., 1999; USFS,
2010; Kaufmann et al., 1999). Habitat typing can be used for stream monitoring, impact
assessment, habitat quality assessment, restoration planning, species management plans,
identification of limiting factors, cumulative effects assessment, and land management
planning (Bain and Stevenson, 1999; USFS, 2010; Flosi et al. 2004). Stream monitoring
often occurs after a large disturbance event such as a flood (Myers and Swanson, 1996;
Newman and Swanson, 2008), to detect land use impact (Kershner et al, 2004), to assess
the impact of a stream restoration project (Opperman and Merenlender, 2004), or to detect
trends in stream habitat condition (Anlauf et al., 2011).

Although many studies have been conducted to evaluate the effectiveness of
different stream monitoring techniques, there is no standardized set of metrics to detect
stream change (Roper et al., 2002; Poole et al., 1997). Appropriate metrics depend on
stream characteristics, the type of impact (e.g., flood, timber harvest, cattle grazing, general
trend), the extent of pre-existing data, and the principal research questions or management
objectives. When pre-event/land use change data is not available, comparisons are often
made between a similar but un-impacted stream in a “space for time” study. Due to the
difficulty in predicting episodic disturbance events (e.qg., fires or floods) and of conducting

surveys that span decades, “space for time” studies are common in determining the effect
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of land use change or a major natural event. This section will review commonly used
habitat assessment metrics and their efficacy and sensitivity in characterizing status and

trend over space and time.

3.1 Assessment Methodologies

Habitat surveys typically consist of data collected at two scales: the broader
channel-scale portion and the narrower habitat-scale portion. Broad-scale data collection
can often be conducted prior to going into the field using geographical information
systems, remote sensing information and aerial photographs, and topographical maps.
Specific parameters vary across methodologies but frequently include sinuosity, channel
gradient, drainage area, and stream length. Basin-wide attributes can often account for
differences in habitat characteristics between similar streams. For example, Kershner et al.,
(2004) reported that average precipitation and gradient consistently described a large
amount of variability in habitat characteristics, bank descriptors, and channel substrate in
interior Columbia River Basin streams. Typical information collected during the narrower
focused, habitat-scale portion of a habitat survey includes habitat unit type and length,
wetted width and depth, bankfull width and depth, water temperature, bank and riparian
vegetation information, size and position of large woody debris (LWD), and substrate type
(i.e., particle size distribution). Methods for identifying or collecting these data may vary,
thus influencing the accuracy of the data and limiting the ability to compare results across
surveys.
3.2 Habitat Unit Classification

The identification and description of individual habitat units is fundamental to the

habitat survey; however, multiple systems of naming habitat units are employed by

11



different resource agencies. The most basic habitat units, upon which most classification
systems are based, are pools, riffles, and runs. The CDFW system of habitat typing is based
on the system proposed by Bisson (1982) and designed to describe 100 percent of the
wetted channel. The CDFW survey contains four different levels of habitat description,
with level one being the most basic and each additional level describing the habitat units
with increasing complexity (Table 3.1). At the most complex level (Level 1V), CDFW
identifies 28 unique habitat units (Flosi et al., 2004). In contrast, the most complex level of
characterization employed by USFS only recognizes 13 different habitat types (USFS,
2010). Furthermore, Oregon Department of Fish and Wildlife identifies 26 distinct habitat
types (Moore et al., 2006), and the United States Geological Survey (USGS) acknowledges
the existence of multiple types of pools, but for recording purposes only identifies habitat
units to be pool, riffle, or run (Fitzpatrick et al., 1998).

Since physical habitat units are relatively stable over time compared to riverine
biotic assemblages, they may be used to monitor change and provide a time-integrated
picture of conditions upon which management decisions may be based (Bain et al, 1999).
However, the use of habitat units as a monitoring tool is sometimes viewed as ineffective
and imprecise. Habitat units are flow dependent, thus measurements for comparison need
to be made at similar streamflow levels (Armour et al., 1983; Kaufmann et al., 1999) and
total area for a given habitat unit type may vary significantly with flow. Moreover,
individual surveyors may differ in their delineation of habitat units; a survey conducted by
Ralph and others (1991) of 11 stream reaches by two different survey teams yielded two
reaches for which the habitat units could not be matched at all, and nine with an 85 —88%

match (as cited in Poole et al., 1997). Poole et al. (1997) reported observer agreement to
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be 29-56% better than random unit classification agreement. Although unit aggregation
into fewer, broader habitat types would increase observer agreement, aggregation also
limits the unit’s sensitivity to change and, “even larger shifts in channel morphology are
necessary to evoke an unequivocal response in the data,” (Poole et al., 1997 p.888).
Nonetheless, with sufficient sample size (e.g., whole watershed surveys) habitat units may

be adequate to detect change (Poole et al., 1997).

Table 3.1: The four levels of habitat units defined by California Department of Fish and Wildlife.

Level I | Level Il Level 111 Level IV

Riffle Riffle Riffle Low Gradient Riffle
High Gradient Riffle

Cascade Cascade
Bedrock Sheet
Flatwater | Flatwater Pocket Water

Glide
Run
Step Run
Edgewater

Pool Pool Main Channel Pool | Trench Pool

Mid-Channel Pool

Channel Confluence Pool

Step Pool

Corner Pool

Scour Pool Lateral Scour Pool — Log Enhanced
Lateral Scour Pool — Root Wad Enhanced
Lateral Scour Pool — Bedrock Formed
Lateral Scour Pool — Boulder Formed
Plunge Pool

Backwater Pool Secondary Channel Pool

Backwater Pool — Boulder Formed
Backwater Pool — Root Wad Formed
Backwater Pool — Log formed
Dammed Pool

Additional Units Dry

Culvert

Not Surveyed

Not Surveyed due to a marsh

13



3.3 Pools
Pool habitat units are of particular interest in habitat assessment and monitoring for

Coho Salmon because they serve as critical habitat for all life stages (Nickelson et al.,
1992). Consequently, many physical aspects of pool habitat are considered for monitoring,
and pool quantity and quality are often assessed. Unlike other habitat units, pool depth can
be measured independently of flow by using residual pool depth, defined as the maximum

pool depth minus the depth of the downstream riffle (or pool tail crest) (Lisle, 1987) (Figure

3.1)
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Figure 3.1: An illustration of residual pools, the shaded areas demonstrate the area contained within the

residual pool measurement, which remains consistent across different flows. Source: Mossop and Bradford,

2005.

Pool depth is often considered a quantitative surrogate for pool quality (e.g., Madej,
1999; Mossop and Bradford, 2005; Mcintosh et al., 2000). Mcintosh and others (2000)

used a pool depth of 1.8 m or greater to represent higher quality habitat (Mclntosh et al.,
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2000). Newman and Swanson (2008) defined “quality” pools as being either at least 0.3 m
deep with cover of vegetation or undercut banks or 0.6 m deep if no cover was available.

Unlike many pool attributes, pool depth is a fairly robust measurement containing
a relatively small amount of observer and measurement error. Roper et al. (2002) compared
residual pool measurements made on six stream reaches by six or seven different teams of
observers and found that stream heterogeneity accounted for 80% of the total variance,
while difference between observers accounted for 20% of the total measurement variance.
The authors determined a sample size of 102 pools was needed to detect a 10% change in
mean residual pool depth with a 90% confidence interval (Roper et al., 2002). A study to
quantify variance associated with several common habitat survey parameters in Pacific
Northwest streams found the variability due to different survey crews accounted for
approximately 20% of the total variability (Archer et al., 2004). In a study of the precision
of commonly used physical habitat assessment metrics, Kaufmann et al. (1999) reported
residual pool depth to be one of the most precise metrics. Keim and Skaugset (2002)
examined the variance associated with residual pool measurement using topographic
surveys and found reach level residual pool measurements to be more accurate than
individual pool measurements.

Pool quantity, or abundance, has been described various ways in the literature
including the percentage of pools per reach (Anlauf et al., 2011), length in residual pool
(Mossop and Bradford, 2006), and pool riffle ratio (Bauer and Ralph, 2001). Many of the
same drawbacks previously outlined for habitat types also apply to pool abundance.
Chiefly, pool abundance metrics may not be responsive to short-term impacts and can

potentially be confounded due to habitat identification discrepancies (Bauer and Ralph,
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2001; Poole et al., 1997). However, like habitat units, pool abundance may be a useful
indicator of large-scale management impacts (Bauer and Ralph, 2001). Roper and others
(2002) did not find percentage pool habitat to be a useful measurement in detecting
difference between streams, as the percentage variance due to the observer (56%) was
greater than that due to stream heterogeneity (44%). Kaufmann and others (1999) rated
percentage pool habitat as having moderate to low precision and labeled pools as, “visual
determinations of flow sensitive channel unit classes” (p. 78). Moreover, Kaufmann and
others (1999) found percentage of pools per reach measurements to have twice as much
variance due to difference between streams as difference in measurements from repeat
visits to the same stream.
3.4 Channel Geometry

Channel dimensions are commonly measured in stream surveys and can be used to
assess differences between streams or change over time. Width-to-depth ratio is an
especially common metric, however, the type of width (i.e., bankfull or wetted) and depth
measured and reported are often inconsistent across studies. Nonetheless, width-to-depth
ratio can characterize habitat quality; deeper, narrower streams tend to provide higher
quality habitat, expose less of the water surface to solar radiation, and promote undercut
banks more than shallow, wide streams (Foster et al., 2001). Width-to-depth ratio is also
sensitive to changes in discharge and sediment load (Knighton, 1998). Variance due to
observer in width and depth measurements is often low. For example, it accounted for 12%
of total variability in a survey of 26 interior Columbia River basin reaches (Archer et al.,
2004), and 15% of total variability in a survey of six Idaho streams (Roper et al., 2002).
Width-to-depth ratio significantly decreased during post-flood years of low to normal flow

in Nevada streams with various degrees of degradation due to cattle grazing (Myers and
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Swanson, 1996). In a separate survey in Nevada, width-to-depth ratio did not change
between surveys that were conducted 4 to 8 years apart (with a difference between means
of 0.9), though all other indicators and metrics contrasted exhibited change. In the same
study, significant improvement in width-to-depth ratio was detected over a 21-year
interval. The shorter time period may not have been long enough for this metric to detect
change, or the use of wetted- as opposed to bankfull widths and depths may have been
inadequate to capture change (Newman and Swanson, 2008). Kershner and others (2004)
found width-to-depth ratio was only a robust indicator of change for streams with a

bankfull width greater than 5.0 m.

3.5 Stream Sediment Characteristics

Salmon require channel substrate of a size small enough to be mobilized during
redd building, but not so fine as to clog interstitial spaces and block water and oxygen flow
to eggs incubating in the streambed. Common sediment metrics include percent fines (i.e.,
substrate < 6 mm; Archer et al, 2004; Roper et al, 2002) and particle size descriptors such
as Di1s, Dso, and Dgs. Sediment size measurements can be taken by conducting a pebble
count (Wolman, 1954), percentage estimates of each substrate size class, or identification
of dominant and secondary substrate types (Flosi et al., 2004). In Nevada streams,
percentage fines (in Rosgen —B type channels) initially decreased significantly due to
flooding, then increased significantly during a subsequent series of low —flow years (Myers
and Swanson, 1996). In the Columbia River basin, pool tail fines on reference streams were
3.1% less than on managed streams, while riffle fines were 1.8% greater on reference
streams than managed streams. It is instructive to note, however, that neither difference

was of sufficient magnitude to be statistically significant (Kershner et al., 2004). In the
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same study, Ds, (i.e., median particle size) was significantly smaller in reference streams
than managed streams (29.7 mm versus 38.7 mm, respectively). Likewise, D1s (particle
size for which 16% of the substrate is smaller) was smaller for reference reaches, but not
significantly so (9.3 mm vs. 11.5 mm for managed streams). Dss (the size for which 84%
is smaller) was significantly different between reference and managed reaches only in
streams greater than 5.0 m wide, and the difference in Dsas Size increased as stream width
increased (Kershner et al., 2004). Variability due to observer has been found to account for
20% of total variability for pool tail fines and 30.5% for riffle fines (Archer et al., 2004).
If the limit of observer variability for a useful metric is set at 20%, percentage riffle fines
are not adequate, whereas percentage pool tail fines are just barely suitable (Roper et al.,
2002). In the same studies, the observer variability for Dso accounted for 9.6-11% of total
variability, making this substrate measurement more robust than percent fines (Archer et

al., 2004; Roper et al., 2002).

3.6 Streambanks and Vegetation

Streambank and vegetation characteristics such as percentage canopy cover, type
and amount of streamside vegetation, bank angle, percentage stable banks, and percentage
and depth of undercut banks, are often included in monitoring surveys. The impact of
riparian restoration varies with channel characteristics, but a study in Mendocino County,
CA found reaches with passively restored riparian vegetation (exclusion fencing) on
streams heavily impacted by cattle grazing exhibited increased complexity, and decreased
width relative to control reaches with no fencing (Opperman and Merenlender, 2004).

Canopy cover is measured using a spherical densitometer (typically convex).

Percentage canopy can influence stream temperature regimes through shading and is
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important for small and large organic debris recruitment (Larsen et al., 2004). Opperman
and Merenlender (2004) found that pool temperature in reaches with restored riparian
vegetation was 2.2°C to 4.5°C cooler than control (unrestored) reaches. Kaufmann and
others (1999) found mid-stream canopy measurements with a spherical densitometer to
have 15 times more variance due to difference in stream than to variance from repeat visits,
putting them in the most robust group of metrics.

Bank stability, slope, and percentage and depth of undercuts were significant
indicators of difference between reference and managed sites in the Columbia River basin.
Streambanks in reference sites were 5.9% more stable, bank angles were 8.2° less steep,
and undercut banks were 6.5% more common and 0.03 m deeper than on managed steams
(Kershner et al., 2004).

Measurements and metrics collected by stream surveys and used for monitoring
depend on both the nature of the stream channel and the purpose of the survey. Habitat unit
measurements (including pool frequency) may not be the most robust measurements but
they characterize the condition of the stream channel, and when examined over sufficient
spatio-temporal scales may detect change. More quantitative measurements, such as pool
depth, width-to-depth ratio, and bank and vegetation measurements, contain less observer
error, and thus are likely more accurate indicators of stream heterogeneity and available

fish habitat.
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CHAPTER 4. METHODS
4.1 Study Design

This study examines all freshwater habitats available to anadromous salmonids in
mainstem Scotts Creek across two years, 1997 and 2013, for the purpose of evaluating
change between the two sample periods. To accomplish this, an original habitat typing
survey conducted in 1997 by the CDFW was used as a baseline, and a subsequent survey
was conducted in 2013 using equivalent protocols. Additional baseline data, primarily for
LWD, came from existing research by Dodson, (2005); Leicester, (2005); and Monteverde
and others (2011). Both the 1997 and 2013 surveys began approximately 1.0 river km
upstream from the Highway 1 bridge near the mouth of Scotts Creek and ended at a natural
barrier to anadromy (waterfall) approximately 12 river km above the start point (Figure

4.1.1). Both surveys were conducted during summer base flow conditions.
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Figure 4.1.1: Scotts Creek survey extent and reaches, delineated by tributary confluences (minus Archibald
Creek and Winter Creek, which are often dry at the confluence in the summer), including the location of the

streamgage below Archibald Creek.
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4.1.1 2013 Parameters and Survey

The survey procedures and data sheet are based on those found in Section 111, pages
111-30 — 111-47 of the California Salmonid Stream Habitat Restoration Manual (Flosi et al.,
2004)2 and are provided in Appendix A. Measurements collected and methods are outlined
in Table 4.1.1. All measurements were taken in feet and tenths of feet where applicable.

Prior to beginning the 2013 survey, minor changes were made to the survey form
and procedures found in Flosi and others (2004). Specifically, all data was recorded at
every individual habitat unit, instead of the recommended every 10" unit. The “percent
exposed substrate” category was omitted, substrate composition was changed to include
percentages of all substrate types (i.e., silt/clay, sand [<0.2 cm], gravel [0.2-6.4 cm], small
cobble [6.4-12.7 cm] large cobble [12.7-25.4 cm], boulder [>25.4 cm] and bedrock), rather
than “dominant and co —dominant.” Global Positioning System (GPS) waypoints were
collected at the downstream edge of every habitat unit, and bankfull width and depth were
measured once per day. Examples of both survey forms are provided as Appendix B.

The large woody debris survey form (LWD form) was adopted from Leicester
(2005), which was itself modified from the form presented in Flosi and others (2004).
Minor modifications were made to simplify the Leicester (2005) form to increase the speed
of data collection in the field. Wood was recorded if it was within one of three length
classes; 1.8-3.7 m, 3.7-6.1 m, and >6.1 m (6-12°, 12°-20°, and >20’, respectively), and
within one of four diameter classes; 0.2 -0.6 m, 0.6 -0.9 m, 0.9 —1.2 m, and >1.2 m (0.5’
-2°, 2°-3°, 3°-4’, and >4’, respectively). When discernable, the species of tree was

recorded. The “function” of the wood was assigned to one of four categories: 1) lowflow

2 available online at http://www.dfg.ca.gov/fish/resources/habitatmanual.asp.
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pool — within the wetted channel and causing localized scour, but not limited to within a
pool habitat unit; 2) lowflow extra - in the wetted channel, but not causing scour; 3)
bankfull backwater - above the lowflow channel, but within the bankfull channel and
creating or enhancing a backwater pool; and 4) bankfull extra - within the bankfull channel
but not creating or enhancing a backwater. Wood was recorded as either a single piece, as
part of an aggregate (2—4 pieces), or as part of a jam (>4 pieces). | also noted the presence
of a root wad, whether the wood was dead or alive, and classified the approximate size of
the jam as small, medium, or large. An example of the LWD survey form is provided as

Appendix C.

Table 4.1.1: Stream habitat measurements taken by each surveyor (A and B) during the 2013 habitat survey
of Scotts Creek (Santa Cruz County, CA).

Measurement Method/Instrument Surveyor
Habitat Type Based on level 1V descriptions A
GPS Coordinates Garmin Montana 650 B
Temperature (air and water) Thermometer A
Length of Habitat Unit Cloth Tape, measured along A
thalwag
Mean Wetted Width Average of three measurements, A/B
Cloth Tape/Philadelphia Rod
Depth, maximum, pool tail crest, Philadelphia Rod B
and mean
Pool Tail Embeddedness Visual Estimate A
Pool Tail Substrate Visual Estimate A
Shelter Value Visual Estimate A
Percent Instream Cover Visual Estimate A
Substrate Composition Visual Estimate A
Percent Canopy Convex Spherical Densiometer A
Length of Disturbed Bank Visual Estimate A
Percent Bank Vegetated Visual Estimate A
Dominant Vegetation Visual Estimate A
LWD Form B

Surveying began on 28 June 2013 and ended on 03 September 2013; a total of 30

days were spent conducting the survey. The starting point for the survey was determined
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by walking the stream and noting the point at which individual pool, riffle, or run habitats
could be identified, as opposed to primarily estuarine dominated habitat. Four people
conducted the survey, two people at a time. Surveyor A (primary author) remained constant
for the entire survey, and surveyor B rotated between three people.
4.2 Error Study

A confidence study determined the amount of variance in residual pool
measurements among different surveyors. Seven participants surveyed 20 marked pools,
measuring pool tail crest depth, maximum depth, and length. Prior to the survey a short
classroom training was held for all participants to define residual pools and pool tail crest.
The surveyors had different degrees of education and experience, including two NOAA
scientists, four hydrology or fisheries ecology graduate students, and one hydrology field
assistant. All had previous experience taking a variety of stream measurements.

The results of the confidence survey distinguished actual morphological change
from observer error. The standard deviation of residual pool depth for each of the 20
surveyed pools were averaged to generate a “grand deviation” across all pools. Although
certain pools were too deep to wade completely (thereby making the maximum depth
measurement more difficult) the standard deviations of these pools during the confidence
study were not greater than the rest of the pools, in which wading did not hinder maximum
depth measurements. The “grand deviation” was determined to be £8.0 cm, thus any
change greater than this was interpreted as strong evidence in support of morphological

change, as opposed to difference due to measurement error.
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4.3 Reach Delineation and Additional Metrics

For analysis, | divided the 12 km segment of mainstem Scotts Creek that supports
anadromous salmonids into 5 different reaches, using tributary confluences to define reach
boundaries. Reaches were numbered consecutively from downstream to upstream and
reach lengths, as calculated from survey length measurements, varied from 527 m (reach
2, between Little Creek and Big Creek; 1997) to 4,490 m (reach 4, between Mill Creek and
Bettencourt Gulch; 1997). The reaches had a minimum distance between survey years of
6 m (reach 2), and a maximum distance between survey years of 239 m (reach 4). Stream
gradient ranged between 0.01 (reach 1) and 0.03 (reach 5; Figure 4.1.1). Using tributaries
as reach boundaries had the dual benefits of using marked reference points on both surveys,
ensuring the reach boundaries were in the same locations for both surveys, and allowing
for comparison of reaches within a year directly below and above a tributary. Reach
boundaries are shown in Figure 4.1.1.

In addition to the measurements listed in section 4.1.1, metrics used in this study to
determine habitat change included residual pool depth, percentage primary pools, pool
abundance, and pool depth diversity. Following Lisle (1987) residual pool depth was
defined as the difference in depth or bed elevation between a pool and the downstream
riffle crest. For this study, “riffle crest” was replaced with “pool tail crest.” Residual pool
measurements allowed for pool depth measurements independent of flow. Primary pools
are defined in the Final Recovery Plan for Central California Coast Coho Salmon
Evolutionarily Significant Unit as pool habitats having a maximum depth >91 cm (3 ft),
and the plan sets a basin-wide goal of >49% of pools being primary pools (NMFS, 2012).
Pool abundance was characterized in three ways: 1) number of pools per reach; 2) total

length of stream in pool habitat per reach; and 3) percentage of reach length in pool habitat
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per reach. Pool depth diversity was measured as the standard deviation of all residual pool
depths per reach and a higher standard deviation indicated greater diversity in pool depth
(Mossop and Bradford, 2005; Madej, 1999).

The total number of riffle habitat units was slightly confounded by the use of the
“step-run” habitat type which comprises a run-riffle sequence and effectively hides the
presence of the individual riffles within the step-run. For analysis, one riffle unit was added
for every step-run. Although adding just one riffle for every step-run likely underestimates
the number of individual riffle units, it is nonetheless a closer approximation of the actual

number.

4.4 Analysis
Change was determined by a comparison of means by reach for every metric. | used
Student’s t-tests to determine statistically significant change between the two years, using
a significance value of P=0.05. To maintain an experiment-wise Type I error rate (a)) of
0.05, Bonferroni adjusted P-values were used to assess significance when tests involved
multiple comparisons.
4.5 LWD Terminology

Large woody debris was defined as both “enhancing” pools, and “in association”
with pools, and the difference is somewhat important. The system of habitat typing used in
this survey fails to capture the importance of wood in pools larger than 60% of the wetted
channel (see conclusion section 7.2.1), however, | recognized this early in the survey and
attempted to make comments noting the importance of LWD in particular habitat units.
LWD was considered as enhancing a pool if it was the primary piece in a pool unit 5.2 or

5.3 (Lateral Scour Pool-Log Enhanced or Lateral Scour Pool-Root Wad Enhanced; see
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Table 3.1) or backwater unit 6.3 or 6.4 (Backwater Pool — Rootwad Formed, or Backwater
Pool — Log Formed; Table 3.1), or if it was noted to be LWD enhanced in the comments
of either the primary survey form or the LWD survey form. Large woody debris that was
“associated” with a pool was LWD noted on the LWD form occurring in a pool unit and
with the function of either lowflow pool or bankfull backwater. These pieces may have

been, but were not necessarily instrumental to the pool’s formation and/or maintenance.
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CHAPTER 5. RESULTS
5.1 Whole-Stream Results

The 1997 stream survey of the anadromous portion of mainstem Scotts Creek
reported 654 different habitat units distributed over a total stream length of 12.12 km, (as
measured using a cloth tape). In contrast, the 2013 survey measured 12.21 km (+0.09 km)
in length (also measured with a cloth tape) and identified 529 distinct habitat units (-125
habitat units). The total number of pool habitat units increased by six pools from 1997 (N
=284) to 2013 (N = 290), and the total length of mainstem Scotts Creek classified as pool
habitat increased by 61 m (Table 5.1.1). There was no change in the total percentage pool
habitat by length (40%) across both surveys. The total length of mainstem Scotts Creek
classified as riffle habitat increased by 753.47 m (not including the length of riffles
included in step-run habitat units). Pool-riffle-flatwater ratio increased in percentage riffles
and decreased in percentage flatwater (Table 5.1.1). Change in channel dimensions
included a decrease in total mean residual pool depth of 5.0 cm, with the number of primary
pools (> 91 cm) decreasing by 14 and mean depth of primary pools increasing by 4.0 cm.
Pool depth diversity, measured as the standard deviation of residual pool depths, increased

by 0.7 cm between surveys (Table 5.1.2).

Table 5.1.1: Whole stream habitat related values for 1997 and 2013.

Number of Length in Pool Percentage Length in Riffle Pool-Riffle-
Pools (m) Pool Habitat (m) Flatwater Ratio (%0)

1997 2013 1997 2013 1997 2013 1997 2013 1997 2013
284 290  4877.7  4938.7 40 40 11064  1859.9  40:9:51 40:15:44
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Table 5.1.2: Whole stream channel dimension values for 1997 and 2013. Standard deviation values are in
parenthesis.

Mean Residual Pool Number of Mean Primary Pool Pool Depth
Depth Primary Pools Depth Diversity
1997 2013 1997 2013 1997 2013 1997 2013
75.2(29.9) 69.8(30.6) 74 60 113 (30) 117 (21) 29.92 30.57

Mean canopy cover, bank vegetation, and percentage instream cover increased
between 1997 and 2013 by 4.9%, 30.4%, and 1.1% respectively (Table 5.1.3). Discharge
at the start of the 1997 survey (09 July 1997) measured 0.13 m®/s and declined to 0.08 m®/s
by the completion of the survey (07 August 1997). In contrast, 2013 start of survey
discharge measured 0.07 m®/s (25 June 2013) and dropped to 0.02 m%/s by survey’s end

(03 September 2013).

Table 5.1.3: Mean canopy, vegetation, and instream cover values for the entire survey length for 1997 and
2013. Standard deviation values are in parenthesis.

Canopy Cover (%) Bank Vegetation (%0) Instream Cover (%)
1997 2013 1997 2013 1997 2013
87.8(19.2) 92.7(10.7) 48.2(31.3) 78.6 (25.3) 18.4(17.4) 19.5(21.3)

5.2. Habitat Units by Reach

The total number of habitat units quantified in 2013 increased relative to 1997
survey results in reach 3, and decreased in all other reaches (Table 5.2.1). The most notable
decrease in the total number of distinct units was in reach 4, with a decrease of 120 habitat
units. Additionally, the total number of pool habitat units increased from 1997 to 2013 in
reaches 1, 3, and 5, and decreased in reaches 2 and 4. Both the total length of habitat
classified as pool and the percentage pool habitat by length increased in reaches 1 and 5,
and decreased in reaches 2, 3, and 4. Mean pool length increased in reaches 4 and 5,

decreased in reaches 1 and 3, and remained unchanged in reach 2. However, only reach 3
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exhibited a statistically significant change in mean pool length from 1997 to 2013

(Student’s t-test, t1o7) = 4.19, P <0.001; Table 5.2.1).

Table 5.2.1; Habitat units and pool units for each reach. Values in bold text indicate significant change
between survey years using a Bonferroni adjusted alpha (o) level of 0.01 (0.05/5). Standard deviation
values are in parentheses.

Number of Percentage
Habitat Number_of 'I_'otal length Pool by Mean Pool Length (m)
- Pool Units in Pool (m)
Units Length
Reach 1997 2013 1997 2013 1997 2013 1997 2013 1997 2013 df tvalue  P-value
84 80 27 36 617 722 29 31 23(9.1) 20(9.3) 56 1.20 0.236
23 21 11 8 208 150 39 28 19 (10.0) 19(58) 16 0.03 0.975

146 150 60 73 1077 964 48 41 18(7.3) 13(54) 107 419  <0.001
370 250 132 111 2031 1872 45 44 15(84) 17(83) 235 -1.38  0.170
178 135 54 62 945 1230 34 45 18(64) 20(9.2) 109 -162  0.108

aa h~r W N -

The total number of riffles decreased in all reaches except reach 2. However, the
percentage of riffle units increased in reaches 2, 4, and 5, and decreased in reaches 1 and
3. Mean step run length increased in every reach in 2013, creating the possibility that the
number of riffles in each step run were greater in 2013 than in 1997. The total length in
riffle, without any correction for riffles contained within step-runs, increased in reaches 1,
4, and 5, and decreased in reaches 2 and 3 (Table 5.2.2). The pool-riffle-flatwater ratio
improved (decreased in flatwater) in reaches 1, 4, and 5, and declined in reaches 2 and 3
(Table 5.2.3). This measurement does not account for riffles contained within step-runs,

which would increase the riffle percentage and decrease the flatwater percentage.

Table 5.2.2: Riffle units for each reach.

Number of % Riffle Length in Riffle
Riffles Units (m)

Reach 1997 2013 1997 2013 1997 2013

1 25 20 30 25 217 240

2 5 6 22 29 55 53

3 40 33 27 22 189 104

4 112 80 30 32 396 584

5 64 50 36 37 249 880
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Table 5.2.3: Pool-Riffle-Flatwater ratio for each reach. The federal CCC Coho Salmon Recovery Plan
deems >30% pools and >20% riffle suitable for Coho Salmon.

1997 2013
% % % % % %
Reach Pool Riffle  Flatwater Pool Riffle Flatwater

1 29 10 61 31 10 58
2 39 11 50 28 10 62
3 48 8 43 41 4 55
4 45 9 46 44 14 42
5 34 9 57 45 32 23

5.3 Channel Dimensions

Mean residual pool depth decreased substantially (>10 cm in all cases) from 1997
to 2013 in all stream reaches except reach 4, where it increased by 7 cm (Table 5.3.1). The
increase in reach 4, however, fell within the bounds of expected measurement error (+ 8.0
cm; see Methods, Section 4.4). Hence, any change greater than this is indicative of
morphological change, as opposed to difference due to measurement error. Significant
change in mean residual pool depth occurred in reaches 1 (28 cm; Student’s t-test, tsg) =
3.29, P =0.002) and 3 (12 cm; Student’s t-test, t120) = 2.84, P = 0.005; Figure 5.3.6). Pool
depths and distributions between the two survey years are compared in figures 5.3.1 - 5.3.6.

The number of primary pools (>91 cm; Methods section 4.3) increased in reach 4,
and decreased in reaches 1, 2, 3, and 5 (Table 5.3.2). The percentage primary pools and the
mean depth of primary pools also increased only in reach 4. However, the observed
changes in reaches 1 and 2 fell within the bounds of expected measurement error as
determined by the confidence study.

Changes in pool depth diversity follow the same pattern as mean depth of deep

pools, as diversity increased in reaches 3 and 4, and decreased in reaches 1, 2, and 5. Both
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the lowest and highest pool depth diversity values were derived from the 1997 survey at

21.21 cm (reach 4) and 42.42 cm (reach 5), respectively (Table 5.3.1).

Table 5.3.1: Channel dimension values for each reach. Values in bold text indicate significant change
between survey years using a Bonferroni adjusted alpha (o) level of 0.01 (0.05/5). Standard deviation
values are in parentheses. An asterisk (*) indicates change in pool depth greater than that expected by

surveyor error (£8.0 cm).

Mean Residual Pool Depth (cm)

Pool Depth Diversity

Reach 1997 2013 df t-value P-value 1997 2013 1997 2013
1 92 (32) 64 (31)* 59 3.29 0.002 31.56 30.53 27 36

2 93 (39) 67 (24)* 17 1.67 0.114 39.37 24.22 11 8

3 74 (23) 62 (27)* 129 284 0.005 23.23 27.40 60 73

4 67 (21) 74 (32) 239 -2.26 0.025 21.21 31.86 132 111
5 85 (42) 75 (31)* 111 1.45 0.150 42.42 30.84 54 62

Table 5.3.2: Primary pool (91 c¢cm deep) values for each reach. Percentage primary pools is relative to the

total number of pools in each reach, standard deviation values are in parentheses.

Number of % Primary Mean Depth of Primary
Primary Pools Pools Pool (cm)
Reach 1997 2013 1997 2013 1997 2013
1 13 7 48 19 119 (22) 112 (24)
2 7 1 64 13 118 (24) 113 (0)
3 16 8 27 11 106 (11) 115 (16)
4 23 30 17 27 101 (13) 116 (25)
5 15 14 28 23 132 (55) 122 (17)
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Figure 5.3.1: Residual pool depths and distribution for Reach 1, below Little Creek.
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Figure 5.3.2: Residual pool depths and distribution for Reach 2, Little Creek to Big Creek.
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Figure 5.3.3: Residual pool depths and distribution for Reach 3, Big Creek to Mill creek
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Figure 5.3.4: Residual pool depths and distribution for Reach 4, Mill Creek to Bettencourt Gulch.
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Figure 5.3.5: Residual pool depths and distribution for Reach 5, above Bettencourt Guich
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Figure 5.3.6: Histograms showing the frequency distribution of residual pool depths in 1997 and 2013 for
each reach

5.4 Vegetation

Canopy cover increased in all reaches except reach 5 where it remained unchanged.
The difference in canopy cover between the two survey years increased from upstream to
downstream, with a maximum increase of 13% in reach 1. The increase in canopy was

significant in reach 3 (Student’s t-test, tes) = -2.67, P = 0.010; Table 5.4.1). The percentage
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of canopy cover composed of coniferous trees increased in reach 3, decreased in reaches
2, and 5, and remained unchanged in reaches 1 and 4 (Table 5.4.1). However, these values
are in relation to the total amount of canopy cover. The actual amount of coniferous canopy
increased in reaches 3 and 4, and decreased in reaches 2 and 5. Actual hardwood canopy
increased in every reach except reach 4, in which it remained unchanged (Table 5.4.1).
While canopy cover increased in every reach except 5, coniferous canopy increased at a
faster rate than hardwood canopy in reach 3.

Bank vegetation increased dramatically in every reach, with a maximum right and
left bank combined increase of 35% in reach 3 (Table 5.4.2). The increase in vegetation of
combined right and left banks was significant in every reach (Student’s t-test. Reach 1, t(s)
=-4.2, P <0.001; Reach 2, to7) = -3.88, P 0.001; Reach 3, tz1) =-8.12, P <0.001; Reach 4,
tusz) = -10.51, P <0.001; Reach 5, tgs) = -7.77, P <0.001; Table 5.4.2).

Table 5.4.1: Mean percentage canopy by reach. Values in bold text indicate significant change between
survey years using a Bonferroni adjusted alpha (a) level of 0.01 (0.05/5). Standard deviation values are in
parentheses.

% Conifer % Hardwood

% Canopy Cover Canopy Canopy
Reach 1997 2013 df t-value P-value 1997 2013 1997 2013 1997 2013
1 80 (26.5) 92 (12.4) 40 -2.53 0.015 0 0 80 90 33 57
2 85 (21.8) 96 (5.8) 12 -1.68 0.199 2 0 83 96 12 17
3 83 (22.5) 92 (11.2) 66 -2.67 0.010 3 4 81 84 54 109
4 89 (17.2) 92 (12.3) 204 -1.63 0.105 11 12 78 78 124 191
5 95 (10.3) 94 (5.2) 70 0.15 0.882 64 50 30 42 57 113
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Table 5.4.2: Mean percentage bank vegetation for each reach, right and left banks combined. Values in
bold text indicate significant change between survey years using a Bonferroni adjusted alpha (a) level of
0.01 (0.05/5). Standard deviation values are in parentheses.

% Bank Vegetation

n % Bank Vegetation
(both banks)
Reach 1997 2013 1997 2013 df t-value P-value
1 42 126 58(30.0) 80 (27.9) 66 4.20 <0.001
2 18 34 48(131.1) 80 (23.8) 27 -3.88 0.001
3 61 218 52 (325) 87 (18.6) 71 8.12 <0.001
4 134 383  48(33.2) 80 (23.6) 182 1051 <0.001
5 56 230 38(23.4) 67 (27.9) % 7.77 <0.001

5.5 Instream Cover and Substrate

The amount of instream cover increased in reaches 2 and 3, decreased in reaches 4
and 5, and did not change in reach 1 (Table 5.5.1). However, none of the observed changes
were statistically significant (Figure 5.5.1). Dominant substrate increased in size from sand
to gravel in reaches 2 and 3, remained sand in reach 1, and remained gravel in reaches 4

and 5 (Table 5.5.2).

Table 5.5.1: Mean percentage of instream cover, measured as the percentage of each unit covered, per
reach. No significant change was detected between survey years using a Bonferroni adjusted alpha (o) level
of 0.01 (0.05/5). Standard deviation values are in parentheses.

Mean % Instream Cover n
Reach 1997 2013 df t-value P-value 1997 2013
1 21 (15.04) 15 (18.43) 39 1.26 0.217 20 62
2 14 (14.46) 9 (5.72) 9 1.01 0.337 9 13
3 17 (18.13) 23 (24.73) 63 -1.47 0.147 30 102
4 20 (18.54) 2 2(22.45) 141 -0.71 0.480 66 171
5 16 (16.49) 16 (17.32) 42 0.01 0.988 27 104

Table 5.2.2: The dominant substrate by reach, sand <2.03 mm, gravel 2.03 —63.5 mm.

Reach 1997 2013
1 Sand Sand
2 Sand Gravel
3 Sand Gravel
4 Gravel Gravel
5 Gravel Gravel
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5.6 Large Woody Debris
5.6.1 Temporal Trends in LWD

The 1997 habitat survey of Scotts Creek did not include an LWD survey, thus direct
comparisons between the two survey years were not possible. However, subsequent LWD
surveys were conducted in 2001-02 (Leicester, 2005), 2004-05 (Dodson, 2005), and 2010-
11 (Monteverde et al., 2011), allowing for limited comparisons (Table 5.6.1). Due to
different study objectives, the aforementioned LWD surveys followed different protocols
from each other and from the 2013 survey, namely surveying two 61 m reaches every 305
m and extrapolating this across the entire stream, including a portion of Big Creek in the
survey (Leicester, 2005). Additionally, previous surveys recorded only pool-forming
LWD, used accumulations of LWD as the primary recording unit (i.e., a jam of 1-5 pieces
was recorded as 1; Dodson, 2005), and did not assign LWD functionality (Monteverde et
al., 2011).

Table 5.6.1: Temporal trends in LWD using results from surveys in 2001-2002 (Leicester, 2005), 2004-
2005 (Dodson, 2005), 2010-2011 (Monteverde et al., 2011) and 2013.

Survey Year 2001 —2002 2004 —2005 2010 -2011 2013

Streams Included SCOtt.S Creek and Scotts Creek Scotts Creek Scotts Creek
Big Creek

Distance Surveyed 12.1 km 8.8 km 7.4 km 12.1 km

Total Pieces per i

100 m. 5.4 163 9.8

Pool Forming i

Pieces per 100 m 622 NIA 6.3

Conifer Derived +

LWD per 100 m 2.1 N/A 2.5 1.4

Pool Forming

Conifers per 100 m 1 N/A N/A 0.89

Number of Large 0 13 N/A 247198

Log Jams
T This information is unavailable due to the primary recording unit of LWD accumulations, not individual pieces (i.e.,
an accumulation of 1-5 pieces is recorded as “17).
£ This is an approximate number calculated from approximate percentages.
$The number of log jams in the whole survey/the number of log jams in the extent of the *04-’05 survey.
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A comparison of the 2013 survey with the three previous LWD surveys showed an
increase in LWD in Scotts Creek. This result was primarily due to an increase in hardwood
derived LWD, as conifer-derived LWD decreased from 2.1 pieces per 100 m in 2001 —02
to 1.4 pieces per 100 m in 2013. It is important to note that the 2001 —02 survey included
the Big Creek drainage, which may have more streamside redwood trees, and the whole
survey seems to have a much higher rate of species identification than the 2013 survey,
either of which may partially explain this decrease. The amount of structure-forming LWD
(pieces causing scour forming a pool or backwater) per 100 m also increased, but the
amount of structure-forming conifer-derived LWD did not change (Table 5.6.1). The most
notable difference came from the increase in large log jams between 2001-02 and 2013.
No large log jams were observed in Scotts Creek during the 2001-02 survey, whereas 24
large log jams were documented in 2013. The 2004-05 survey categorized log jams by
number of pieces, and found 13 jams comprised of >30 wood pieces, which would
presumably fall into the “large” category. It is unclear whether the presence of at least 13
large jams only three years after no large jams were recorded indicates survey error or is

due to log jam destruction and formation due to flow regime.

5.6.2 Longitudinal Trends in LWD

In the 2013 survey, the volume and number of structure forming LWD per km
increased from the downstream reaches (1 and 2) to the upstream reaches (3, 4, and 5),
with the most dramatic change occurring between reaches 2 and 3 (Table 5.6.2). The
maximum volume and number of pieces occurred in reach 3. However, the maximum
number of conifer LWD per km was observed in reach 5 and was more than twice the

number of conifer LWD in the second most abundant reach (Reach 3). As with canopy
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cover, reach 5 was the only reach in which conifer-derived LWD was greater than

hardwood-derived LWD (Table 5.6.2).

Table 5.6.2: Longitudinal trends in LWD for 2013. Values are for lowflow/pool and bankfull/backwater
pieces only.

Volume (m?) per Conifer-Derived
Reach km Pieces per km Pieces per km
1 36.64 45.29 2.6
2 39.73 24.27 3.8
3 109.88 97.85 14.8
4 104.18 87.28 10.6
5 64.95 56.62 38.5

5.6.3 LWD and Pools

Early in the 2013 survey it was recognized that the habitat naming system failed to
consistently capture the presence or importance of LWD in pools. Consequently, |
amended survey protocol to explicitly note when LWD was contributing to pool formation
and/or maintenance and used survey comments to determine the number of LWD enhanced
pools (post hoc) in units where this information was not directly recorded.
Although the upper stream reaches contained a higher number of redwood LWD, a higher
percentage of primary pools were LWD enhanced in the lower reaches. The percentage of
total primary pools that were enhanced by LWD decreased from downstream to upstream,
with LWD enhancing six out of seven primary pools in reach 1 (86%), but only three out
of 14 in reach 5 (21%). Log jams and single pieces enhanced approximately the same
number of primary pools (15 and 14, respectively), and logs and root wads also enhanced
an equal number of primary pools (7 each). Over the entire stream, LWD did not appear to
have an effect on primary pool depth compared to primary pools without LWD. However,

in reach 4, the reach with the largest number of primary pools and with an approximately
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even number with and without LWD, the mean depth of primary pools enhanced by LWD
was substantially deeper (17 cm difference) than those without LWD. Other reaches
display different results, but are skewed due to the dearth of either LWD enhanced or non-
enhanced pools. Of the LWD enhancing primary pools that can be identified to species,
nine were redwood (seven with a root wad), and four were hardwood (two pieces with a
root wad).

| examined the larger size categories of LWD (diameter > 91cm, length > 6.1 m) to
determine their association with pools. Over the whole stream, a total of 31 pieces of
conifer LWD with a diameter greater than 0.91 m (excluding lowflow/extra and
bankfull/extra pieces) were observed. These pieces were associated with 23 different pool
habitat units (if more than one piece was in the same habitat unit, it was counted as only
one) (74%), including eight pieces in log jams (26%). The survey recorded 28 pieces of
hardwood LWD with a diameter greater than 0.91 m, which were associated with 18 pools
(67%). Fifteen pieces were found in log jams. The mean depth of pools associated with
large diameter conifer LWD was 15 cm greater than the mean of pools associated with
large diameter hardwood LWD.

A total of 54 conifer pieces and 304 hardwood pieces were in the longest length
category (i.e., >6.1 m). Of the 54 conifer pieces, 43 (~80%) were associated with pool
habitat, 25 of which (~46%) were associated with log jams. Hardwood LWD > 6.1 m in
length was associated with 212 (~70%) pool habitats, and 113 (~53%) were found in log

jams.
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CHAPTER 6. DISCUSSION

6.1 Constraints and Drivers of Change from 1997-2013

Although streamflow data for Scotts Creek is only available since 2010, discharge
patterns can be inferred from data collected at nearby gaging stations. By examining peak
discharge information for 1997-2013 from the San Lorenzo River at Big Trees (USGS gage
11160500; http://waterdata.usgs.gov), it is evident that for several years leading up to 1997
through 2013 flows were largely below the long-term average of 224 m®/s (Table 6.1.1).
The winter of 1997-98 (immediately following the initial habitat survey of Scotts Creek),
exhibited the highest magnitude discharge event with a return period of 15 years. In
contrast, the winter preceding the 2013 survey was a very low flow year, with one large
storm creating a peak flow of approximately 56.6 m®/s, with an estimated return period of
1.4 years in mainstem Scotts Creek.

In a 1997 study conducted in Washington state, percentage pool area was correlated
with LWD volume/m? in low (.002—0.02) and moderate (0.02—0.05) slope channels, with
the latter showing more sensitivity to LWD volume/m? (Beechie and Sibley, 1997). It
follows that an increase in LWD in Scotts Creek should lead to an increase in percentage
pools; however, our results indicate that while LWD has increased over the entire stream
length percentage pools has held steady. Despite a lack of overall change in percentage
pools, the system is dynamic and pool frequency is increasing in some reaches and
decreasing in others. However, since the previous LWD surveys did not collect location
information, | could not determine whether the increases and decreases in percentage pools

were linked to a change in LWD loading.
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Table 6.1.1: Peak flows and return periods for the San Lorenzo River at Big Trees (USGS gauge
11160500), long-term average flow is 224 m3/s. The three years preceding the first survey were included
due to the impact they could have had on instream habitat.

Water Year  Peak Flow (m®s)  Return Period (years)

1995 402.1 8.8
1996 164.0 1.8
1997 322.8 3.6
1998 549.3 15.8
1999 90.6 1.5
2000 213.8 2.1
2001 53.8 1.2
2002 223.1 2.3
2003 373.8 5.3
2004 317.1 3.3
2005 130.8 1.7
2006 376.6 5.6
2007 34.3 11
2008 214.4 2.2
2009 108.2 1.6
2010 351.1 4.4
2011 303.0 3.2
2012 75.3 14

The increase in LWD was primarily driven by an increase in hardwood species,
dominantly red alder (Alnus rubra [Bong.]). In line with this, hardwood LWD pool-
forming pieces increased by 4 pieces per 100 m from the 2001-02 survey. Little change in
conifer LWD was detected. Local hardwood species are smaller in diameter, have smaller
root wads, and break down more quickly than local conifer species. Although large
diameter pieces (>0.91 m) of both species were likely to be associated with pool habitat,
conifers were slightly more likely than hardwood. Additionally, the pools associated with
large diameter conifer LWD were on average deeper than pools associated with large
diameter hardwood LWD. Large diameter conifers were twice as likely to have a root wad,
which is an important factor in stabilizing instream LWD and influencing persistence,

which, along with added roughness, could lead to increased pool depth.
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Although the number of pool-forming hardwood LWD appears to be increasing,
these pieces tend to be associated with shallower pools and have a shorter instream life
span, likely due to faster decay and greater mobility, than conifer LWD. However,
hardwood LWD can play a key role in trapping other debris and accumulating log jams.
Large log jams are 3.3 times more abundant per kilometer in the lower reaches, which have
a higher hardwood-to-conifer ratio than the upper reaches. A study of hardwood-dominated
salmonid streams in California found log jams to be the primary form in which hardwood
LWD impacted stream morphology (Opperman, 2005). Thus, while the size and longevity
of instream hardwood may not be enough for individual pieces to create morphological
features (e.g., large pools), the length and frequency are sufficient to create large
accumulations that can lead to pool formation and provide instream cover. As the lower
riparian environment is less hospitable to redwoods than the upper, and as hardwoods are
currently the dominant trees along the streambanks, the importance of hardwood LWD
should not be overlooked, particularly lower in the system. Additionally, a debris flow in
1955 originating in the Little Creek basin scoured a large area of the channel around and
downstream of the confluence. Red alders rapidly colonized the disturbed banks and this
stand is currently reaching senescence. Consequently, a large input of alder LWD in these
areas is likely in the next few years, as these trees die and fall into the channel.

The Scotts Creek watershed is subject to periodic forest fires. Most recently, the
Lockheed Fire in 2009 burned 3,163 ha of the watershed including riparian areas along all
of the tributaries. Although the riparian corridor along upper mainstem Scotts Creek was
mostly unburned, adjacent forested areas to the south and east did burn. Whereas forest

fires have been reported to increase the amount of fine sediment in streams (Potyondy and
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Hardy, 1994), an increase in fine sediment delivery to Scotts Creek could be expected,
specifically in the lower depositional portion of the stream. Nonetheless, a 2013 study in
the Little Creek basin found the fire had no significant effect on suspended sediment export
from the Little Creek watershed the first year following the fire (Loganbill, 2013). It is
important to note, however, that streamflows during the first winter after the fire did not
reach bankfull, and an increase in fine sediment may have been delivered to the channel
and not distributed throughout the system. Additionally, the study concentrated on Little
Creek exclusively, and may not be applicable to the greater Scotts Creek watershed. A
separate study found sediment size in Scotts Creek increased overall, and amount of sand
decreased between 2010 and 2012 in Scotts Creek (Boerman, 2012). Other observations in
Mill Creek suggest a large debris/mudflow event supplied tremendous amounts of sediment
to the main Mill Creek channel. Grab samples from Mill Creek at Swanton Road from a
storm in January 2010, yielded turbidity estimates as high as 40,000 NTUs. This event may
have supplied substantial fine sediment to Scotts Creek below Mill Creek, and could have
been a source of pool filling in the lower stream reaches (personal communication,
Dietterick, 2014).

The study findings show that the dominant substrate in Scotts Creek became coarser
from 1997 to 2013. An overall coarsening of substrate does not exclude an increase in fines,
especially if they are concentrated in calm pool areas. Additionally, if fine sediment was
added to the stream post-fire, subsequent high discharge events may have transported the
material out of the system in all but the lower reach. However, these surveys lack the
precision to evaluate change in fines accurately for several reasons. First, the 1997 survey

only recorded dominant and co-dominant substrate, so the percentage of the total substrate
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composed of fine particles is unknown. Second, fines are typically defined as substrate
smaller than 6 mm (Archer et al, 2004; Roper et al, 2002), which in this survey included
silt/clay, sand (<2.0 mm), and some small sized gravel (i.e., particles 2.0-6.0 mm) which
has a broad size class range (2.0 mm—63.5 mm). Thus, an increase in gravel could still lead
to an increase in fines, depending on the size of the gravel. Finally, if silt/clay and sand are
combined, these finer particles would be classified as the dominant substrate in 2013 in
many reaches.

Measurement error must also be considered when assessing and interpreting
change. Although measurement error of residual pool depth was relatively small and was
controlled for in this study, differences in defining habitat units can also affect pool depth
measurements. Several pools in the 2013 survey with glides or pools as the adjacent
downstream unit had pool tail crest depths greater than 30.5 cm (1 ft). The identification
of these pool tail crests should possibly be further downstream at a shallower point in the
stream. This potentially leads to spuriously shallow residual pool depth measurements,
increased pool depth diversity, and, in the case of two adjacent pools, increased pool
frequency. An analysis of mean residual pool depth per reach after removing all pools with
a tail crest depth of 30.5 cm or greater did not yield results notably different from the
original analysis. With this change, mean residual pool depth in 2013 increased from the
original results in reaches 2, 4, and 5, but not enough to move the amount of change to

within the margin of error.

6.2 Management Implications
Historically, Scotts Creek ran through old growth redwood forest before emerging

to a sinuous, lower depositional zone with a wide floodplain and then into a large, naturally
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functioning estuary. Harmon and others (1986) found streams running through 500-year
old redwood stands to have LWD volumes ranging between 240-4500 m®/ha, the highest
amounts of the 11 surveyed temperate forest types. It is likely this was the general condition
in Scotts Creek (with the exception of the lower reaches), the downed trees creating many
deep pools with complex cover and ample off-channel habitat to provide flow refugia to
salmonids during winter high flows. Lower in the system the stream became a meandering
or braided channel with large bends and floodplain connectivity, allowing for pool
formation, nutrient exchange, and off channel refuge during high flows. Natural
disturbances are frequent in the Scotts Creek watershed, including fires, flooding, and mass
wasting. The stream is frequently in recovery from one type of event or another, however,
extensive landscape alteration that began in late 1800s and early 1900s of the kind not seen
in the watershed before, namely clearcutting, agricultural practices and levees, affected the
natural stream equilibrium and ecosystem functionality of Scotts Creek to the detriment of
aquatic organisms including Coho Salmon.

Scotts Creek is currently still a stream in recovery from anthropogenic activities.
Legacy effects from early clear cutting are evident in the near absence of old growth
redwoods along the stream corridor and the scarcity of large redwood woody debris in the
mid and upper reaches of the stream. If larger trees lead to larger and deeper pools (Bilby
and Ward, 1989 as cited in Bilby and Bisson, 1998), Scotts Creek is closing on a century
of very little LWD recruitment of the size necessary to form the deepest pools. This lack
of recruitment is eased only slightly by the addition of large root wads of previously cut

trees which form several of the upper channel’s deepest pools.
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Large woody debris is often more important to pool formation in steeper and
narrower stream reaches (Bilby and Ward, 1989; Montgomery and Buffington, 1993), so
while the upper channel reaches may have relied heavily on LWD to force pool formation,
the lower channel, with a lower gradient and less hospitable environment for redwoods,
may have exhibited more of a pool-bar morphology. If this was the case, channel mobility
and floodplain access were important to pool formation and off channel, high-velocity
refuge habitat. The construction of the levees along the lower channel to confine flow
towards the Highway 1 bridge opening and protect agricultural fields, constrained channel
mobility and prevented access to the larger floodplain area. Currently, a project is
underway to restore floodplain connectivity and breach the levees in strategic locations.
Post-project monitoring will be essential to evaluate effectiveness and inform future
restoration projects.

Presently, based on information in the federal CCC Coho Salmon Recovery Plan,
Scotts Creek has sufficient canopy and percentage pools, but is lacking in key pieces of
LWD per 100 m, percentage riffles, instream cover, and percentage primary pools (pools
deeper than 91 cm in third order streams and above; Table 6.2.1). While cover complexity
does not reach the benchmark established in the recovery plan, the amount of instream
cover appears to be increasing. This is likely due to the increase in log jams and canopy,
which can provide small woody debris, large woody debris, and stabilize banks to create
undercuts. Though the recorded percentage riffles is below the desired level, the length of
riffles is artificially low due to their inclusion in step-run habitat units (which are

considered flatwater). However, as riffles are a flow-dependent measurement the low flows
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during the 2013 survey may have resulted in a higher number of reported riffles than during

an average or high flow year.

Table 6.2.1: Instream habitat parameter goals as set by the Final Recovery Plan for Central California Coast
Coho Salmon Evolutionarily Significant Unit (NMFS, 2012), and actual values as determined by the 2013
Scotts Creek survey.

Total for
Parameter Goal Entire Rating Totals by Reach
Survey
Length
1 0.6 Poor
Yyy7Key 2 2.2 Poor
Pieces .
LWD/100 6-11 3.7 Fair 3 6.1 Good
meters? 4 3.3 Poor
S 4.9 Fair
. 1 19 poor
Primary 2 13 poor
Pools?
49 21 Poor 3 11 poor
(% of total fai
pools) 4 27 air
5 23 poor
1 70 fair
Shelter 2 25 poor
Rating >80 75 Fair 3 90 good
(Pools) 4 85 good
5 47 poor
1 92 Very Good
2 96 Very Good
Ceg/;))py >85 93 Very Good 3 92 Very Good
4 92 Very Good
5 94 Very Good
1 31:10:58 Good/Fair
Pool:Riffle; | <0 40: 2 28:10:62 Fair
Pools ; Very
Flatwater 520 15: Good/Fair 3 41:4:55 V. Good/Poor
(% length) . 44 -
Riffles 4 44:14:42 V. Good/Fair
5 45:32:23 Very Good

! Key pieces of LWD are defined as logs or root wads that 1) are independently stable within the bankfull
width and not functionally held by another factor, and 2) can retain other pieces of organic debris, and meet
the size criteria outlined on pages 18-19 of Appendix B of the Final CCC Coho Salmon ESU Recovery Plan
(NMFS 2012). .

2 Primary pools are defined as greater than 91 cm deep in third order streams and above (NMFS 2012).
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The deficit in percentage primary pools is the largest inadequacy in Scotts Creek
with an abundance below the standard goal of 49% (of total pools) identified in the federal
CCC Coho Salmon Recovery Plan. Moreover, the percentage of primary pools in the basin
appears to be decreasing. The average depth of primary pools across all reaches in 1997
was 113 cm, but dropped as low as 101 cm in reach 4, indicating that a slight amount of
pool filling could have been enough to markedly decrease the number of primary pools.
Reach 4 was the only reach with an increase in primary pools, and with a rating above
“poor” based on the 2013 survey results. The number of primary pools decreased by 1 pool
in reach 5, less of a decrease than in reaches 1-3, potentially supporting the idea of pool
filling occurring due to the 2010 debris flow from Mill Creek. Additionally, Scotts Creek
is lacking in number of key pieces of LWD, meeting the Recovery Plan goal in reach 3
only. An increase in key pieces of LWD could result an increase in the other two lacking
parameters, primary pools and instream cover.

The federal CCC Coho Salmon Recovery Plan, as it relates to habitat conditions in
Scotts Creek, was written using data from the 1997 habitat survey, and though the updated
information from this study shows that there have been changes to instream habitat in the
15 intervening years, the changes have not been significant enough to warrant change to
the current conditions described in the plan. Some items, such as instream cover and LWD
appear to be improving without direct management action and may only need time to
recover to desirable levels. Other items, namely percentage primary pools, appear to be
less prevalent and warrant ongoing monitoring to determine if management intervention
and improvement is necessary. Monitoring of specific primary pools would be beneficial

in confirming the actors affecting their depth and stability, and a more pinpointed study of
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the interaction between LWD and primary pools could further illuminate that relationship.
Two points in time are not enough to detect a long-term trend, and it is possible that many
of the detected changes between the two survey years are due to events that occurred
shortly before the survey (i.e., high flows, debris flows). An ongoing monitoring program
in Scotts Creek will help determine long-term trends and the factors and events affecting
pool formation and maintenance, to ensure that positive trends are not reversed, negative
trends can be managed appropriately, and restoration actions can be monitored for

effectiveness.
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CHAPTER 7. CONCLUSION

In the years between the 1997 survey and the 2013 survey, no major land use change
or anthropogenic impact contributing to change in channel morphology and physical
habitat conditions occurred in the Scotts Creek watershed. Natural disturbance events
between the surveys include an extreme discharge event in 1998 and the Lockheed Fire in
2009; these events may have contributed to observed changes in stream morphology. The
pool filling in the lower reaches may be due to an influx of fine sediment from the fire and
subsequent debris flow. The high water events could have caused additional scour around
features, such as large woody debris, leading to an increase in depth of the pools already
formed around these features. It should also be noted that the peak flow in the winter
preceding the 2013 survey reached bankfull level, and that the summer of 2013 saw one of
the lowest flows in recent time. Low flows may not produce changes to stream
morphology, but could impact survey results such as habitat unit delineation (e.g., riffles
instead of runs) and the wetted width-to-depth ratio.

Using parameters from the 1997 habitat typing survey | was able to detect change
to instream habitat in Scotts Creek between 1997 and 2013. Specifically, the residual pool
error study demonstrated that the amount of observer error in this measurement is small,
indicating this is a robust measurement for assessing change. The implications of this are
that the CDFW habitat typing surveys, though not intended to act as a baseline for trend
detection, contain data that could do just that. These surveys are widely conducted on
California salmonid streams and may provide important and valuable information beyond

their initial assessment.
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The changes documented in Scotts Creek indicate that vegetative parameters are
generally improving, and while the overall number of pools has remained steady, pool
quality has generally decreased. With only two years of data, it is not possible to determine
whether these changes indicate the direction of a long term trend. One objective of this
study was to provide a foundation for a long-term habitat study in Scotts Creek, and with
one more year of data, trend detection will become possible.

This study served to update the instream habitat knowledge of Scotts Creek, and
provides novel information to inform future salmonid studies and restoration actions.
Current management practices in the Scotts Creek watershed recognize the sensitivity of
the stream to disturbances, and the destructive practices of the past have been abandoned
in favor of more responsible land management beginning in the 1940s and gradually
improving over the latter half of the 20" century and into the first decade of the 21% century.
However, it is evident from Table 6.2.1 that aspects of the stream are still lacking. Based
on the 2013 habitat survey, primary steps to restore Scotts Creek to its historical condition
include adding large, stable, redwood LWD suitable for deep pool formation to the upper
section, and, in the lower sections, breaching the levees and improving floodplain and off-
channel habitat connectivity.

Instream habitat is important for its ability to support fish, and a study linking fish
production to specific habitat elements in Scotts Creek would support and inform recovery
efforts. As Coho Salmon numbers have been increasing in the past few years, now would
be an excellent time to begin a rigorous habitat use study. To suggest and inform future
restoration action, it will be important to understand how Coho Salmon utilize the habitat

in Scotts Creek across various spatiotemporal scales, at various population densities, and
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to identify underperforming areas of the stream. Population data for both Coho Salmon and
Steelhead Trout from NOAA Fisheries index electrofishing reaches are available, and
could be used as a starting point for future fish occupancy studies. Additional electrofishing
reaches near the current ones with different habitat types could allow for comparisons of
habitat use. A more detailed description of the habitat within electrofishing reaches, and a
more accurate record of where the fish are caught within the reaches could lead to a greater
understanding of how salmonids are utilizing the existing habitat in Scotts Creek and how
use changes as a function of population size. This study could be focused to pinpoint

different types of pools, and/or pools with differing depths and amounts of cover.

7.1 Study Design

As one of the objectives of this study was to lay a foundation for a long-term
monitoring program on Scotts Creek, it is necessary to think about the most appropriate
study design to quantify future status and change in physical salmonid habitat in Scotts
Creek. It is neither necessary nor economical to repeat the full habitat survey every
summer. Periodicity of the survey should take into account several factors including stream
events (i.e., disturbances), available personnel, and funding. Overall, two notable events -
the 1998 flood and the 2009 Lockheed Fire - occurred in the 15 years between the two
habitat surveys presented here, and although differences between the surveys were visually
apparent, they were not always easy to quantify. Surveying must be conducted frequently
enough to serve as a baseline in the case of a potential stream-altering event. Given the
historic frequency of large events, no more than ten, and no fewer than five years between
surveys would likely suffice, with additional surveys conducted directly before and after a

major event.

57



Monitoring studies commonly do not survey the entire stream (i.e., all available
anadromous habitat), but instead survey small segments at various locations. While this
method would not achieve the desired results of this study, it is much less resource
intensive, and could be conducted during the intervening years between full surveys. The
2013 survey averaged 421 m per day, including days with late starts or early ends, so it is
reasonable to expect that a section 0.5 km could be completed in one full day. If this is the
case, four different stream reaches of 0.5 km in length could be completed in one week.
The reaches should be spread throughout the stream, as the stream often behaves or
responds differently in the upper reaches than in the lower reaches. Two sections each
above and below the Swanton Road Bridge, for example, may be sufficient to extrapolate
any detected change to the entire stream. Logical locations for the reaches would
encompass NOAA Fisheries” long-term electrofishing index reaches, as they are
distributed throughout the watershed and would enable an ongoing occupancy study. This
has the drawbacks of introducing new surveyors every year, and possibly each survey day.
However, with a thorough training manual and a modified survey form to exclude estimates
(for example, since the time commitment is shorter, it may be possible for three people to
conduct the survey, one of whom could conduct pebble counts in place of the substrate size

estimates), observer error could be kept to a minimum.

7.2 Survey Design

There is room in the survey design for improvement; however, any changes to the
survey design must not render future surveys incomparable with past work. A modification
of the habitat unit classification system may help to more accurately describe individual

habitat units. For example, the habitat type, “mid-channel pool,” is defined as occupying
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greater than 60% of the channel width, while, “lateral scour pool — root wad formed,” is
defined as occupying less than 60% of the channel width. In the upper reaches of the
stream, where the stream is narrow and large root wads are present, many large, root wad-
formed pools were classified as mid-channel pools. While this does provide information
about the pool size relative to the channel, it omits information about how the pool formed
(i.e. that the pool is present due to scour around a root wad). Another example of this
shortcoming is a pool formed by a channel spanning log jam. This habitat unit also falls
under the classification of “mid-channel pool,” while it is clearly a distinct type of mid-
channel pool. A system that allows for multiple variables to be added to the habitat type
description independently or one with a separate category for “forming factor” (e.g., USDA
Forest Service) may be more descriptive.

With some modifications, the basic structure of the CDFW habitat unit definitions
could be maintained, while adding descriptors to make the system more accurate. The
proposed system would create more flexibility in describing a habitat unit, and would allow
surveyors to add as many descriptors to a unit as necessary. The primary habitat units for
everything except pools would remain largely the same: Low Gradient Riffle, High
Gradient Riffle, Cascade, Bedrock Sheet, Pocket Water, Glide, Run, Step Run, Edgewater,
Dry, Culvert, Not Surveyed, Not Surveyed due to Marsh. The change would come in the
pool descriptions. The categories of Scour Pool, and Backwater Pool, would remain, and
the Main-Channel Pool category would change to Mid-Channel Pool. The more detailed
descriptions of “root-wad enhanced, channel confluence, log enhanced,” etc. would be
optional add-on’s, and as many as necessary could be added. The system would look

something like this:
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Primary Units:

Trench Pool (4.1)

Step Pool (4.2)

Mid Channel Pool (5)

Scour Pool (6)

Backwater Pool (if no additional descriptor, equivalent to “secondary channel pool)

(")

Descriptive Units:

Log enhanced (0.1)

Root wad enhanced (0.2)

Bedrock formed (0.3)

Boulder formed (0.4)

Corner (0.5)

Confluence (0.6)

Plunge (0.7)

Log jam/ Large debris accumulation (for units with channel-spanning log jams)
(0.8)

e Dammed (0.9)

In practice, the proposed survey system would call the pool in Figure 7.1, formed
by a large log jam across the channel a Mid-Channel Pool, log jam formed (5.7). This is in
contrast to the previous (CDFW) system which contained no notation for a log jam and
would have simply classified this pool as a Mid-Channel Pool (4.2).

The pool shown in Figure 7.2, because it occupies greater than 60% of the channel,
was also classified as a Mid-Channel Pool (4.2) under the previous system, which leaves
out any mention of the functional and important root wad. The proposed system would
classify it as a 5.2, a Mid-Channel Pool (occupying greater than 60% of the wetted channel)
enhanced by a root-wad. The adoption of this revised habitat naming system, because it

keeps the same basic principles as the original system, would still allow comparisons with
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past surveys (1997 and 2013), but would add description and accuracy to the habitat unit

types moving forward.

Figure 7.2: A difficult pool to classify under the current habitat unit classification system because it occupies
greater than 60% of the channel, but is obviously enhanced by a root wad
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APPENDICES

Appendix A: Survey Methods from the California Salmonid Stream Habitat
Restoration Handbook, Part 111, Habitat Inventory Methods.

LEVEL Ill and LEVEL IV HABITAT TYPES

Low Gradient Riffle (LGR) [1.1] {1}

High Gradient Riffle (HGR) [1.2] {2}

CASCADE (CAS) [2.1] {3}
Cascade (BRS) [2.2] {24}
Bedrock Sheet

FLATWATER (POW) [3.1] {21}
Pocket Water

Glide (GLD) [3.2] {14}
Run (RUN) [3.3] {15}
Step Run (SRN) [3.4] {16}
Edgewater (EDW) [3.5] {18}
MAIN CHANNEL POOL (TRP) [4.1] {8}

Trench Pool

Mid-Channel Pool (MCP) [4.2] {17}
Channel Confluence Pool (CCP) [4.3] {19}
Step Pool (STP) [4.4] {23}
SCOUR POOL (CRP) [5.1] {22}
Corner Pool

L. Scour Pool - Log Enhanced (LSL) [5.2] {10}
L. Scour Pool - Root Wad Enhanced (LSR) [5.3] {11}
L. Scour Pool - Bedrock Formed (LSBK) [5.4] {12}
L. Scour Pool - Boulder Formed (LSBo) [5.5] {20}
Plunge Pool (PLP) [5.6] {9}

BACKWATERPOOLS (SCP) [6.1] {4}

Secondary Channel Pool

Backwater Pool - Boulder Formed (BPB) [6.2] {5}

Backwater Pool - Root Wad Formed (BPR) [6.3] {6}

Backwater Pool - Log Formed (BPL) [6.4] {7}

Dammed Pool (DPL) [6.5] {13}
ADDITIONAL UNIT DESIGNATIONS (DRY) [7.0]

Dry

Culvert (CUL) [8.0]

Not Surveyed (NS) [9.0]

Not Surveyed due to a marsh (MAR) [9.1]
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Level IV Habitat Type Descriptions:

The following habitat type descriptions are taken from the Pacific Southwest
Region Habitat Typing Field Guide, USDA-USFS.

LOW-GRADIENT RIFFLE (LGR) [1.1] {1}

Shallow reaches with swiftly flowing, turbulent water with some
partially exposed substrate. Gradient < 4%, substrate is usually cobble
dominated.

HIGH-GRADIENT RIFFLE (HGR) [1.2] {2}

Steep reaches of moderately deep, swift, and very turbulent water.
Amount of exposed substrate is relatively high. Gradient is > 4%,
and substrate is boulder dominated.
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CASCADE (CAS) [2.1] {3}

The steepest riffle habitat, consisting of alternating small waterfalls
and shallow pools. Substrate is usually bedrock and boulders.

BEDROCK SHEET (BRS) [2.2] {24}

A thin sheet of water flowing over a smooth bedrock surface. Gradients
are highly variable.
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POCKET WATER (POW) [3.1] {21}

A section of swift-flowing stream containing numerous boulders or

other large obstructions which create eddies or scour holes (pockets)
behind the obstructions.

GLIDE (GLD) [3.2] {14}
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A wide, uniform channel bottom. Flow with low to moderate

velocities, lacking pronounced turbulence. Substrate usually consists
of cobble, gravel, and sand.
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RUN (RUN) [3.3] {15}

Swiftly flowing reaches with little surface agitation and no major flow
obstructions. Often appears as flooded riffles. Typical substrate consists
of gravel, cobble, and boulders.

STEP RUN (SRN) [3.4] {16}

A sequence of runs separated by short riffle steps. Substrate is usually cobble
and boulder dominated.
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EDGEWATER (EDW) [3.5] {18}

¢ ¢ € € ¢ € ¢ ¢ ¢
S F E E E
€ & € ¢ ¢ € ¢ & & ¢

Quiet, shallow area found along the margins of the stream, typically
associated with riffles. Water velocity is low and sometimes lacking.
Substrate varies from cobbles to boulders.

TRENCH POOLS (TRP) [4.1] {8}

Channel cross sections typically U-shaped with bedrock or coarse
grained bottom flanked by bedrock walls. Current velocities are swift
and the direction of flow is uniform.
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MID-CHANNEL POOL (MCP) [4.2] {17}

Large pools formed by mid-channel scour. The scour hole encompasses
more than 60% of the wetted channel. Water velocity is slow, and the
substrate is highly variable.

CHANNEL CONFLUENCE POOL (CCP) [4.3] {19}

Large pools formed at the confluence of two or more channels. Scour can be
due to plunges, lateral obstructions or scour at the channel intersections.
Velocity and turbulence are usually greater than those in other pool types.
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STEP POOL (STP) [4.4] {23}

A series of pools separated by short riffles or cascades. Generally found
in high- gradient, confined mountain streams dominated by boulder
substrate.

CORNER POOL (CRP) [5.1] {22}

-~

Lateral scour pools formed at a bend in the channel. These pools are
common in lowland valley bottoms where stream banks consist of
alluvium and lack hard obstructions.

73



LATERAL SCOUR POOL - LOG ENHANCED (LSL) [5.2] {10}

Formed by flow impinging against a partial channel obstruction consisting
of large woody debris. The associated scour is generally confined to <
60% of the wetted channel width.

LATERAL SCOUR POOL - ROOT WAD ENHANCED (LSR) [5.3] {11}

Formed by flow impinging against a partial channel obstruction consisting
of aroot wad. The associated scour is generally confined to < 60% of the
wetted channel width.
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LATERAL SCOUR POOL - BEDROCK FORMED (LSBK) [5.4] {12}

Formed by flow impinging against a bedrock stream bank. The
associated scour is generally confined to < 60% of the wetted channel
width.

LATERAL SCOUR POOL - BOULDER FORMED (LSBo) [5.5] {20}

Formed by flow impinging against a partial channel obstruction
consisting of a boulder. The associated scour is generally confined to <
60% of the wetted channel width.
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PLUNGE POOL (PLP) [5.6] {9}

Found where the stream passes over a complete or nearly complete channel
obstruction and drops steeply into the streambed below, scouring out a
depression; often large and deep. Substrate size is highly variable.

SECONDARY CHANNEL POOL (SCP) [6.1] {4}

Pools formed outside of the average wetted channel width. During
summer, these pools will dry up or have very little flow. Mainly
associated with gravel bars and may contain sand and silt substrate.
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BACKWATER POOL - BOULDER FORMED (BPB) [6.2] {5}

Found along channel margins and caused by eddies around a boulder
obstruction. These pools are usually shallow and are dominated by fine-
grain substrate. Current velocities are quite low.

BACKWATER POOL - ROOT WAD FORMED (BPR) [6.3] {6}

Found along channel margins and caused by eddies around a root wad
obstruction. These pools are usually shallow and are dominated by fine-
grained substrate. Current velocities are quite low.
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BACKWATER POOL - LOG FORMED (BPL) [6.4] {7}

Found along channel margins and caused by eddies around a large
woody debris obstruction. These pools are usually shallow and are
dominated by fine-grained substrate. Current velocities are quite low.

DAMMED POOLS (DPL) [6.5] {13}

Water impounded from a complete or nearly complete channel blockage
(log debris jams, rock landslides or beaver dams). Substrate tends to be
dominated by smaller gravel and sand.
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Instream Shelter
Instream shelter within each habitat unit can be rated according to a standard system.
This rating system is a field procedure for habitat inventories which utilizes objective
field measurements. It is intended to rate, for each habitat unit, complexity of shelter
that serves as instream habitat or that creates areas of diverse velocities which are focal
points for salmonids. In this rating system, instream shelter is composed of those
elements within a stream channel that provide protection from predation for salmonids,
areas of reduced water velocities in which fish can rest and conserve energy, and
separation between territorial units to reduce density related competition. This rating
does not consider factors related to changes in discharge, such as water depth.

Instream Shelter Complexity. A value rating can be assigned to instream shelter
complexity. This rating is a relative measure of the quantity and composition of the
instream shelter.

Value Instream Shelter Complexity Value Examples:
0 e No shelter.
1 e One to five boulders.

e Bare undercut bank or bedrock ledge.
e Single piece of large wood (>12" diameter and 6' long) defined as large woody
debris (LWD).

2 e One or two pieces of LWD associated with any amount of small wood (<12"
diameter) defined as small woody debris (SWD).

e Six or more boulders per 50 feet.
e Stable undercut bank with root mass, and less than 12" undercut.
e Asingle root wad lacking complexity.
e Branches in or near the water.
e Limited submersed vegetative fish cover.
e Bubble curtain.
3 e Combinations of (must have at least two cover types):
LWD/boulders/root wads.
e Three or more pieces of LWD combined with SWD.
e Three or more boulders combined with LWD/SWD.
e Bubble curtain combined with LWD or boulders.
e Stable undercut bank with greater than 12" undercut, associated with root mass

or LWD.
e Extensive submersed vegetative fish cover.

Instream Shelter Percent Covered. Instream shelter percent covered is a measure of

the area of a habitat unit occupied by instream shelter. The area is estimated from an
overhead view.
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1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

Instructions for Completing the Habitat Inventory Data Form

Form No. - Print in the form number. Number the forms sequentially
beginning with "01" on the first page and "02" on the second and so on.

Date - Enter the day's date: mm/dd/yy.

Stream Name -Enter the stream name identified on the 7.5 minute USGS
quadrangle.

Unnamed streams should be entered as unnamed tributary to name of receiving
stream.

Legal - Enter the township, range and section of the stream confluence or
from where the survey started identified on the 7.5 minute USGS quadrangle.

Surveyors - Enter the names of the surveyors with the note taker listed first.

Lat - Enter the latitude taken from the 7.5-minute USGS quadrangle at the
confluence of the stream (Part II- Instructions for Completing Watershed
Overview Work Sheet).

Long - Enter the longitude taken from the 7.5-minute USGS quadrangle at the
confluence of the stream (Part 11- Instructions for Completing Watershed
Overview Work Sheet).

Quad - Enter the name of the 7.5-minute USGS quadrangle on which the
confluence of the stream appears.

Channel Type - Record the channel type determined from completing the
Stream Channel Type Work Sheet (Part I11). Record in the comments the
habitat unit number in which the channel type change occurs in.

Reach - Enter the reach number beginning with 1 for the lowermost channel
type in the basin. Each stream channel type change proceeding upstream
will be designated by a new stream reach number.

BFW — Measure and enter the stream width at bankfull discharge elevation
in the first appropriate velocity crossover on each new data sheet. Use the
methods described in the Stream Channel Type Worksheet (Part I11).

@HU# - Record the habitat unit number at which the bankfull width was
measured.

Time - At the beginning of each page enter the time in military time (24-hour
clock).
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14)

15)

16)

17)
18)

19)

20)

21)

22)

23)

24)

Water Temperature - At the beginning of each page record the water
temperature to the nearest degree Fahrenheit. Take water temperatures in the
middle of the habitat unit, in flowing water.

Air Temperature - At the beginning of each page record the air temperature
to the nearest degree Fahrenheit. Take air temperatures in the middle of the
habitat unit, within one foot of the water surface.

Flow Measurement - Record the flow at the beginning and the end of the
survey, at the same location. Record in cubic feet/second.

Page Length - Sum the mean lengths for the page.
Total Length - Sum all the page lengths through the current page.

Habitat Unit Number - Enter the habitat unit number. Record these numbers
in sequential order, beginning with "0001" at the survey start. When
numbering side channels begin with the number of the unit where the split or
divide begins; use a new column and entirely fill it out for each subsequent
side channel unit, and number the units sequentially adding a ".1", ".2", etc. as
appropriate to describe the exact position of the side channel units. Example
of a side channel with two habitat units:

Habitat Unit Number 0005 | 0006 | 0006.1 | 0006.2 | 0007
Habitat Unit Type 5.3 1.1 4.2
Side Channel Type 1.1 3.2

Habitat Unit Type - Determine the type of habitat unit and enter the
appropriate habitat type number code. If the unit is dry, use 7.0 for the
habitat unit type. If a stream length is contained within a culvert, use 8.0 for
the habitat unit type. If the length of stream was not surveyed due to lack of
access, use 9.0 for the habitat type. If the length of stream was not surveyed
due to a marsh, use 9.1 for the habitat unit type. Record all pertinent
information in the comments.

Side Channel Type - Determine the type of habitat unit and enter the
appropriate habitat type number code.

Mean Length - Enter the thalweg length of the habitat unit, in feet.
Mean Width - Measure two or more wetted channel widths within the habitat
unit.

Calculate and enter the mean width for the habitat unit, in feet.

Mean Depth - Take several random depth measurements across the unit
with a stadia rod. Calculate and enter the mean depth, in feet.
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25)

26)

27)

28)

29)

30)

31)

Maximum Depth - Enter the measured maximum depth for each habitat unit,
in feet.

Depth Pool Tail Crest - Measure the maximum thalweg depth at the pool
tail crest, in feet. This measurement is taken only in pool habitat units and
Is used to determine the pool's residual volume.

Pool Tail Embeddedness - Percent cobble embeddedness is determined at
pool tail-outs where spawning is likely to occur. Sample at least five small
cobbles (2.5" to 5.0") in diameter and estimate the amount of the stone
buried in the sediment. This is done by

removing the cobble from the streambed and observing the line between the
"shiny" buried portion and the duller exposed portion. Estimate the percent
of the lower shiny portion using the corresponding number for the 25%
ranges. Average the samples for a mean cobble embeddedness rating.
Additionally, a value of 5 is assigned to tail-outs deemed unsuited for
spawning due to inappropriate substrate particle size, having a bedrock tail-
out, or other considerations:

1= 0to25%

2 = 26 to 50%
3=511075%

4 =76 to 100%

5 = unsuitable for spawning

Pool Tail Substrate - Enter the letter code (A through G) for the
dominant substrate composition of the tail-out for all pools.

Large Woody Debris Count Diameter >1° and Length from 6’to 20’ —
Record the number of pieces of large woody debris that have a diameter
greater than one foot and a length between six and twenty feet, and are
wholly or partially within the bankfull discharge elevation of that habitat
unit.

Large Woody Debris Count Diameter >1 and Length>20> — Record the
number of pieces of large woody debris that have a diameter greater than one
foot and a length greater than twenty feet, and are located wholly or partially
within the bankfull discharge elevation of that habitat unit.

Shelter Value - Enter the number code (0 to 3) that corresponds to the

dominant structural shelter type that exists in the unit (Part I11- Instream
Shelter Complexity).
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32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

Percent Unit Covered - Enter the percentage of the unit occupied by the
structural shelter. Classify 100 percent of the shelter by the types
indicated on the form. Note: bubble curtain includes white water.

Substrate Composition - Enter a "1" for the dominant substrate and a "2"
for the co- dominant substrate. Note: changes in the dominant and co-
dominant substrate may indicate that the channel type has changed.

Percent Exposed Substrate - Enter the estimated percentage of the bottom
substrate of the unit that is exposed above the water surface.

Percent Total Canopy - Enter the percentage of the stream area that is
influenced by the tree canopy. The canopy is measured using a spherical
densiometer at the upstream end of each habitat unit in the center of the
wetted channel. (Appendix M).

Percent Hardwood Trees - Estimate the percent of the total canopy
consisting of hardwood, or broadleafed, trees. For watershed where the
entire canopy consists of hardwood trees, use this field to distinguish
deciduous trees, or trees that provide partial year shade and leaf-drop.

Percent Coniferous Trees - Estimate the percent of the total canopy
consisting of coniferous, or needle leafed, trees. For watersheds where the
entire canopy consists of hardwood trees, use this field to distinguish
evergreen trees, or trees that provide year- round shade.

Right Bank Composition - Observed from the base of the stream bank to
the bankfull discharge level. Enter the number (1 through 4) for the right
bank composition type corresponding to the list located on the lower left
hand side of the form. Enter one number only. The right bank is the right
side of the stream when facing downstream.

Right Bank Dominant Vegetation - Enter the number (5 through 9) for
the right bank dominant vegetation type, from bankfull to 20 feet upslope,
corresponding to the list located on the lower left hand side of the form.
Enter one number only.

Percent Right Bank Vegetated - Estimate the total percentage of the right
bank covered with vegetation from bankfull discharge level to 20 feet
upslope.

Left Bank Composition - Observed from the lower bank to the bankfull
discharge level.

Enter the number (1 through 4) for the left bank composition type
corresponding to the list located on the lower left hand side of the form.
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42)

43)

44)

Enter one number only. The left bank is the left side of the stream when
facing downstream.

Left Bank Dominant Vegetation - Enter the number (5 through 9) for the
left bank dominant composition type, from bankfull to 20 feet upslope,
corresponding to the list located on the lower left hand side of the form.
Enter one number only.

Percent Left Bank Vegetated - Estimate the total percentage of the left
bank covered with vegetation from bankfull discharge level to 20 feet
upslope.

Comments - Add comments which characterize important habitat unit
observations.
There are ten comment categories. Comments are begun with an initial letter
code which identifies its assigned category.
a. “S”for an instream habitat structure or bank stabilization project
“C” for a channel type change
“D” to document a water diversion
“T” to record a tributary
“E” for bank erosion or a landslide observation
“B” to document a biological observation or sampling site
“P” for a fish passage problem
“A” to record a stream access point
“G” for a location recorded with a GPS receiver
“O” for all other comments that do not fall into an above category.

— - SQ "D o0 T

45) The back of the data sheet has an additional area for comments that will not fit

on the front, and an area for diagrams to describe a comment.
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Appendix B: Example Data Sheets
1997 Data Sheet

SUBSTRATE COMPOSITION (Select two most dominant compositiomns) IA

pate _/ /7 /7 ¢ Stream MName ool (/Led<— . ® > B
surveyors__/haAdl-c - ¢ Duar
Lat. - Long.__ ~ ___Quad. Reach #_/ Flow _ ¢,45 Channel Type@
Time | ZAL. Water Temp_(Y4°F Air Temp_T[57FPage Length 7157 Toral Length 192S
P T e R R R R T kS 7. 3 s J N =
Habitat Unit Mumber. . Z z) | 32 | H32 134 Z25d 36 | .27 3¢ | 38,0/
Habitat Unit Type....... L 1324163 |B.2 |52 | L |63 ]34 |5 %2_
side Channel Type....... — — - 1 = - — — - & | —
Mean Length............. &7 Gz | 19| 107 | 8% | 20 | 61 |ley 4] |57
Mean Width.............. I N VA 27 | e — ‘s | 1s
Mean Depth..... L ereeanns L3 Z.\ 0.3 — 0,7 13,0
Maximum Depth........... ] 2,77 4ysij o 2.9 Z2-¢ _L,l-_i
Depth Pool Tail Crest... | 0.7 02 | — 0.4 0.3 | &5
Pool Tail Embeddedness.. i} 5 S — 3
Pcol Tail Substrate..... i 3 3 — | <
SHELTER RATING
Shelter Value......... f ! Z. z o
% Unit Covered........ i i [[®) I{=4

% undercu: bank..... 1 - -

% swd (d<12")....... | 2.0 30 N

5 lwd (d>12%) ....... i 3D 6o ] |

% YOOL MaSS......... IR So — / !

% terr. vegetation.. — lo ! |

% aqua. vegetation.. s - ! i

% bubble curtain....|_ | - - i

% boulders {d=10")..|_/ — = {

% bedrock ledges.... i = i - i

|

Qkhe\\%f\ EE\&O‘ MRIRINIIV S ||lla'§“§§1%w @ |0
N

A) silt/Clav.......... - | z | (A — !

B} sSand {<0,08").. ! I ! ! - ]

C) Gravel(0.08-2.5").. . i it - - |

D) Sm Cobble(2.5-5")..| ! - = } ;

E) Lg Cobble (5-10")..|_ : ! - - z |- |

F) Boulder {>10") .. = { = -~ !

G) Bedrock.......... o - i - - i
% Exposed Substrate..... ) .0 © S - ;
PERCENT TOTAL CANOPY....| ) a2 | {ev 87 4718 :
% Deciduous Trzes....... i (ov | (UL lop Y\ (oo L
% Coniferous 7Trees...... { ) o o | © H it
BANK COMPOSITION & VEGETATION (Sep pank and vegetation L‘Eﬁes below) ;
Rt Bk Composizion i H el : : —-Lt
Rt Bk Domina v N : ) 7 : [ 7
$ Rt Bk Vege i ﬁo i | Fo | 1o : kR
Lf: Bk Composition...... 4 ; Y “ i : M
Lft Bk Dominant Veg .... v ! i 7 ! 7
% Lft Bk Vegs:ated...... Ho : 20 | _30 ! i — 42 _
BANK COMPOSITION TYPE A kkbkFEr kR kkkREAFEXHAARE  COMMENTS ***+**ti*§**¢**k********
1) Bedrock -
2} Boulder 3 f13
3} Cobble/Grawvsl o QR‘ T
4) silt/Clay/Sand %’:‘g g;’
VEGETATION TY:Z R Q?g'
5) Grass -y b}‘? s
') Brush =) 57
7) Deciduous Trees N cE"QS"
8) Coniferous Trees e §?._‘7;g

2

9) Mo Vegetazion

2013 Data Sheet
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Habitat Inventory Form, Scotts Creek

Date Time

Bankfull Depth

Discharge
Surveyers

Start Coordinates Bankfull Width

Habitat Unit Number

Habitat Unit Type

GPS Coordinates, Dnstm edge

Water temp./Air temp.

Mean Length

Mean Width

bottom

middle

top

Mean depth

Max. Depth

Pool Tail Crest Depth

Pool tail Embeddedness

Pool Tail Substrate

Shelter Value

% Unit Covered

% undercut bank

% swd

% lwd

% root mass

% terr. Vegetation

% aqua. Vegetation

% bubble curtain

% boulders

Shelter Rating

% bedrock ledges

A) % Silt/Clay

B) % Sand (<0.08")

C) % Gravel (0.08 - 2.5")

D) % Sm Cobble (2.5 - 5")

E) % Lg Cobble (5-10")

F) % Boulder (>10")

Substrate
Composition

G) % Bedrock

Percent Total Canopy

% hardwoods

% conifer
o Lngth disturbed bank r/I
S Rt Bk Dominant Veg

© % Rt Bank Vegetated

S | Lft Dk Dominant Veg

= ©
& @ o | ft Bk Vegetated

Comments

Structures, Tribs,

Biota Passage

Channel Diversions, Access
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Appendix C: Example LWD Forms

LWD form used in Lieciester, 2005, for survey years 2000-2001
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2013 LWD Form

Scotts Creek Large Woody Debris

Habitat Unit #

6’-12’
75
® 3 12’-20’
30 |50
. .5’-2’
[} .Y
= ) 2’-3
g £ 31_41
80 | >4
Species

Root Wad Attached

Natural vs. Artificial

Function

Live/Dead

Single/Aggregate(1-
4)/Jam(>4)

Small

oo Medium

g 5
<

Size

—

Large

Comments:

Function:
LP — lowflow/pool
LE — lowflow/extra

BB — bankfull/backwater

RF — Rankfull/extra
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Appendix D: Survey Dat

o
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Enhanced
1| ‘tow 0.7 10 10
40 || gradient 62(70(38|27 [20(28134| " " |1.2 tis|ofo|ojof l0f0|0[0]|0[5|0[20[75|5 0|78/ |0 |0 |06(95|6 |80
Riffle
3. 10
41|5| Glide |62(66/4433(34132(34/1.3(2.4 3140[20|10{20(30{20| 0 |0 | 0 | 0 [35(40(25/ 0|0 |0 0 (82| "0 0|07 [90|7 |95
4| Mid 10 10
42 || Channel (63 (66|31 (38(34143136|2.8(4.4|1.9 C |3 [ojto| 0 |50(30(10{0 0|0 |0 [30/30[20{10(0 |00 (81| |0 0|0 6| 7I7(90(25] Start7/16
Pool
4| Mid- 3.6(, |13 10|10 10|, [10|4.6 [channel spannin,
43 || channel |62[65(50(39[36[50[32|"°| 6 | ¢ |37s|ofsofso[o|0|o|o]|o0 |0 [30[3020{10(0 |0 |0 olofo|6 7 : 5P g
2 4 5 0|0 0 0|5 log jam
Pool
4[> clide [s1)6a>3|2352[22[14|10|2.1 3 [15]10[15]1030[20{ 0 |0 | 0 | 0 |20f20l2510/15|10] 0 [1°[*°| 0 |0 |0 | 7 |20| 7 75| | R® train tracks,
2 0 1 0|0 crib wall
. 4 . 1 1 1 RB single tall
45 |3 [step Run [6362|*3|20 |1a[17[20| % | 1.6 3 |20/10/10(35|20|10| 0 | 0 | 5 | 0 |10[20[20[20[20]10[ 0 [91|**| 0 | 0 |0 | 7 [10] 7 [1° single ta
4 7 4 0 0 0 redwood
4| Mid- 10|10 10
46 |, | Channel [63(61/58 |29(29130[28|2.1| 3 0.650| D 2|5 |0(10(90|0 |0 0|00 |0 |5 [20[20[25[25|5 [O| "' 0|0 [0|7[ |7 |90|2.4
Pool
1| ‘tow 0.9 10
47 | | eradient 6316|5932 |28134133| " [1.9 210(040(50|5 |0 0|05 | |00 [20[2040[20|0 (95| 7|0 |0 0|7 |90|7 |95
Riffle
. 2 . 101 1 1
a8 [>| clide [s3)6a|2%|3033[28[20|%7|1.8 2|5|0|20[s0/20] 0|0 |0 |20] 0 |rofrof3s|20/20] 5 [0 [°]**| 0 |0 |0 |7 [X0] 7 [1°
2 0 5 oo 0 0
Lateral
. Scour 0.4 10|10 24
49 | 3| Pool- |63/66|33|27(29120/22|1.2(2.9|°."60| D [3]40|0|10(30(50| 0 00 10| 0 |10[3020(15[15(10[0 | "' "0 |0 0|7 |95|7 |o5|°
Root Wad
Enhanced
1 Low 13 06 10 .+132 RB trail
50 || gradient l62]64| |24 22[25/26| " |0.9 2|5(0(20(0]40|0 0|040|0 |5 |5 [1520[2530/0 98| | 0|0 |0|7]95|7|95| [eading to R xing
Riffle sign and tracks
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z |zl = SIgl = = B = & e z
g% :'; s gggi,.,§§%% 8— ?ﬁ? B€§§§ggg x*ggf* gggg.ﬂl§& o
cBl B OBEIEEERRIZIDIZE| £ EER|=|=lliRElEELEEERIEIE R EERIZEIE S g
el s BRIZIZEIEEIZIEISIE = |Bloldlzlzl2|é2RI22REE 0l0elR5|2IEEIRIS|IER|E|R 5
2Bl 2 ERBIEEERIEIZIER| & SERIEIEZEERIEZCREISRESISIE I EERIZEIZIE 3
izl 2 BPEIEEEFIZIZ|okR] & E3|8 slzlslE2 BRI TIEEE=IBIE]TEIEE|sEs |9 z
2| 3 TEPELIEIEIRR] &8 PRR EFE B ° 2 EEEEE|E
e ° S = © @ = 3 & s
= joa
3. 11 10 )
s1|3| Run |63[66|65 |22[26[22)19] ;" (2.1 2(5|0{20|0 |40|0 0|0 |30]0 |5 [10[10f25(30[20| 0 |98 "| 0 |0 |0 |7 00| 7 |25 LB cliff
4| Mid 1.6 10 10
52 || Channel [62/66(53 |21 [19[17[27| )’ [2:3|L.1 ¢ [3|ofs0|0 |0 f30f0 00200 f20[30f10[10f15[15|0 |99| 'l 0 0|5 |7| |7 [30[t2
Pool
3. 29 1.0 10 10
53 |7 [step Run|63[66| ", |19[27[17/14| ;" [1.8 3 [1010[20{20(30| 5 0|0 |15|0 |5 |5 [10[25(35[20[ 0 |92 | "| 0 |0 (25| 7| 7| 7|s0| |End of day, 7/16
4 Mid- Bridge provides
54 || channel |61(63|47|18[14[1921(1.1| 2 f0.7]50| D 30{0(50]| 0 50| 0 [0]0 |0 |o[30}a0j20|5 |5|0|0|96|60|0 [0]0|7|20]7|30]1.3| "canopy cover"
Pool Start 7/17
Lateral "Bedrock
5 Scour 12 10 formed" = bridge
55 || Pool- |60f63|39|18 21[19f15| " “|25| 1 Jso| ¢ [1|s|o|o|o o |5|ofo]o5|0 fs0[30[20|5 |5 (100 “la4|0 0|0 |7[15|7 [10|1.5| abutment. 66%
Bedrock "canopy cover" is
Formed from bridge
56 'zStepRun60658514151414056&8 2| |ofo|o|10/s0]0|o]|10]0 010101040300951330 o|o|elos|7]15
4| Mid 1.7 10
57 || Channel [6165|73|20 |14[30[16| " [3.8/0.7/s0| ¢ |3 |0l10|0 [40|s0|0 |0 |00 |0 [30[30[30[10|0 |0 |0 |85 "0 [0]0 6 10|7 [20]3.1| LWD enhanced
Pool
58 33 Run 616773171619160_;’40_;’7 5 |aol10(30|20| 0 |0 |00 0010305010001001000 01]20|7 [90|7 |95
59 |>| €OMer lalea| a1 fisfasfaz|tt| 3 (%0fs| ¢ |2] |is|so|10]ao|s |0]o| 0 |of2of20psol20f10{0 |0 [2°* 0 [0]0]7 [*°] 7|50 23 Photo
1| Pool 8 8 5 0o 0 5
4| Mid- 14|, |11 10|10 12
60 || channel [62/65|75 |21 |22[2022| ;" [2.4| D 10[30(30 0 [30|10{ 0 |0 |0 [0 [3030f30|5 |5 [0 |0| | |0 [0[0]7]95|7 |e0|
Pool
Lateral
5| Seour 13 10
61 3| Pool- |63l66[37|19[22[20115| " [2.5] 1 [s0] D |35 fso|15{25(30| 0 [0 0|0 |0 [20030[30|5 |5 [10]0 [e8 70 15[ 0|7 |95 |7 |90|1.5 photo
Root Wad
Enhanced
1| tow 05
62 |, |gradient 62/67|56 |20[15[2124| ", (0.8 1| |o|sols0|o0|o|o|o|o|o]|o[10/103030/20
Riffle
Dry channel
6 Secondar 1201.8l03 upstream,
62.1( ' Iy Channell62(67|55 (13 [11[14/14| " | 10{0|s0{s0{0 [0 |o|o|o |osofs0{0|0 0|00 1.5|connects to main
Pool channel at
downstream end
Lateral
63 |2 5" lealeol27|20[2a| [15|*t[%2|o.slso| D |3 75|030(30(30] 5 0|05 |00 [10sl2s2sfs|0 |22 0 [0 |0]7 |s0| 7 [s0|%A| | “esiam
2 [Pool - Log 4|5 0|0 5 |enhancec. Photo
Enhanced
64 i‘ Step Run 6368387 23152926 0; 15 5[30[10|10|10{10{0 |0 [30|0 |0 |0 |10[20[40[30| O 1001(;) o|ofo|7|90]|7[e5
65 |>| COMeT le3leo|6o |28 |26 25 (38|12 [2.2 |02 c 5160/ 0 | 0 [30[10]0 |0 |0 |0 sofs0la0[o|o]o |0 |s0|**| 0|0 o6 [es|7 [1°] 2
1| Pool 3 5 0 ols
Pool occupies
5.| Corner 10 10
66 |71 pooy [63[F8| s [34[4[33| |18[54[0 ¢ |1fs|o|o| o |o]ofo]o]ofaojsof30|0 (0|00 86]90[20(0]|0 (6 |50|7 [80|4.5|60% of channel,
504.2?
Dry channel
6 Secondar 12 upstream,
66.1( ' Iy Channell65(70|46 |13 [20[12/ 8 |""|1.4(1.4 c 5|010[30/30(|10{20[0 | 0 |0 |40|60 0 [connects to main
Pool channel at
downstream end
67 i‘ Step Run 6368156 24| |2af23 1i0 22 5|0(30|20/30]| 0 |0 |0 |20{0 o0 [102030[30/10| 0 1[;)1(;) ololo|7|s0|7 |70
g8 |>-| comer 9321 32afi6|1.3|2.2]0.5]60] ¢ |3 ]1020]30[10[20{ 0 |00 200 [20[20[30[t5[10] 5 [0 [°]*°| 0 [0 |0 |7 |20] 6 |20[1.7| 34 LB Little
1| Pool 0|0 Creek confluence
3. 14 0.6 10
69 | |step Run 63les| '|21[16[15(33( 7| 1 30/20|20{10| 0 0 |0|20|0 |0 [0 [30[30[20[20| 0 [25 7| 0 |00 |5 |95 |6 |90
Lateral
Scour
70 | Pool - 636952293330251é53510.330 ¢ |3]20|0|10[2060| 0 |0 |0]|10]|0 |20[25[30[10[10| 5 099100 0 [25]0 6806160258 photo
Root Wad
Enhanced
1| tow 03 10|10 10| _|10
71 || gradient 25(26[25| |27 o5 s|oso|o|o(35]|0|0|15]|0|0|o0|20/40[30/10[0 olofo|e| |6
1|8 7 0o o|”|o
Riffle
72 32 Glide |63[67(73(27[27 260"171.2 5 ]aol40| 0 |10]|10|0 [0 0 |0 |20[3040[5 |5 |0 0961(;)0 olo 61:61: End of day, 7/17
Lateral Start 7/18. Root
5.| Scour 11 1010 wad still
73 Pool - [61|64|61(22[26[21[20| " [2.9[1.1 c 5|10/ 0 |0 |90 0|0 o]0 |o]iof1s|aofis[15]5 [0 o|o|o|6(es|6[90|1.8 )
3 9 0|0 embedded in
Root Wad bank
Enhanced
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3. 0.6 10
74 2 Step Run |60(6469 |25|20/31|25 g 1.4 10/20{20| 0 |20|30|{0|0|10|0 |0 |0 |20|30}40|10| 0 |95 0 0]10|0|7|95|6 (95
75 i Cs;’;‘fr 596254212518191:2A80A740 ¢ 10/50{ 0 |0 50| 0 [0 |0 |0 01010301010300991000 olo|6|90|6|95[2.1
1| tow 0.6 10
76 1 gradient [60(62|57 |18 [19(15[20 3 0.9 20(0|20(30| 0 (45|00 (5 (0[O |0 [40[25[25(10(0 (92 0 0]0|0]|6]90|7 |90
Riffle
3. 0.9 10(10
773 Run 6062592220331461.3 3150304020000100004025251000 0 0)0|0|6|50(6 (85
Log Jam formed,
cement blocks in
stream large log
4 Mid- 12 1010 jam on RB
78 Z‘ Channel |61(62|64 (22 (14(31]21 9 27|11 (75 E 10/10{ 0 |90| 0 |0 |0 |0 | 0 |0 |25/25|15|10/25|10| 0 olo 0(0[0|6|50]|6 |85|1.7 [forming pool and
Pool backwater. Jam
includes large
(>6x10ft) metal
"bucket"
Backwate Jam formed,
78.1(8 ] 7P Jeols2(so|10a|o | [06[10 10l " onnects
4 log 415 5
formed upstream end
Redwood stand
3 1.0 10 10(10 on top of cliff, RB
79 2 Glide 616266192115225 2.7 1[k5|0]0 |0 0 0]0|0|0|0]|10|15/55|15|5|0|0 olo 0130|0|6|75|6 |75 . LB, cement
blocks stabilizing
bank
80 |>| €M le3lea| 20|20 |22 fo0f1s|>|2.6(%4s0| @ |35 |10 0 |0 [s0|10[10]0[200 P20f2s[sofrofrols [0 [79]*°] 0 o]0 |6 [os |6 [ss]%:
1 Pool 5 3 5 0 5
.+629 Big Creek
3 62 0.7 10 House (Sinclair's
81 2 Step Run (62 (64 9 27(18]20(43 6 1.8 315 (20{15|15(15{10{10{ 0 [15|0 | 0 |10|25|20|25|20| 0 |98 0 0]0|0]|7|95|6 |90 House) .+1, LB
laccess through LC|
hayfield (gate)
82 56 PLuonje 4146 (43(44(50(1.7| 3 057 c 1|<5/0]|75|/0|10|5|0|0|10|0 [10(20(30|25|5 |10/ 0 |88 100 0]0|0]|7]|90]|5 |10 252 .+41, old fish trap
1| tow 0.6(1.4 10
83 1 gradient (63(68]91 |42 (50(38(38 3 s 5120{30| 0 |30{10|5|0| 0 |0|0|0|15/20|35|30|0 |92 0 0]10|0]|6|95|7 |30
Riffle
3. " 0.8 10
84 5 Glide |62(70(48 (36 (38[36[33 1 1.4 <5/80(0 | 0 (10]|10(0 |0 [0 |0 |25(25/30(20|0 (0|0 [92 0 0|0(0|6(85]|7 |40
Redwoods on RB
4 Channel 23 10l10 but a bay just in
85 3 Confluenc|62{70|57 |32 333131 2 4.610.9 c 2(5160(10|0 (30| 0 (0|0 [0 |0 [20(20/50(10|0 (0|0 olo 0(0|0[7]40|7|40|3.7| fromnt of the.
e Pool .+57, LB, Big
Creek confluence
86 ?; Run 626715911910150361.3 3 0(40(30(0 (10{20({0 |0 |0 |0 |0 |20[30}40|10|0 |62|98]| 2 0207]3)713)
Water exchange
6 Secondar 06 at downstream
86.1 1‘ y Channell62|65(78| 8 |5 |11 9 21| 0 E 3 0(40(0 (0 (10(40(0 (10| 0 |0 |0 [50[25[25 2.1| end but no fish
Pool passage. Lots of
fish
Water exchange
Backwate in middle of pool,
6.| rPool - 0.7 but no fish
86.2 66(65(40(13(17(9 1.2(0 C 50 50 30(30(40| 1.2| passage. Lots of
3 [rootwad 5 X
formed fish. Root wad
still rooted in
bank.
4 Mid- 1.1 10(10
87 2' Channel [62|66|53|14[15|13|14 6 18| 1 C 5(0]20(30|50({0 |0 |0 |0 |0 20|20(30|15[10|5 |0 olo 0(0[0[6]95]|6|95|0.8 .+50 ft, RB trail.
Pool
88i’StepRun62648615148240:0.9 2540200400000005303030501001(;)00061:61:
L:ss::' +10, LB trail
89 [>| pool- |63l65|a6|17 [2af13i3|®7 13|24 c sloloo]®[o]o|o]o|ofopolaololo]o|o]™[*] 0 [so|s |6 |75|6 |s0[%:8| 2ccess through
4 5 0 0|0 5 | hay field above
Root Wad big creek
Enhanced
Lateral
Scour
90 5 Pool - 616850151319131542‘;’80.730 c 1|<5(0|0(80|0(0|0|0|20]|0 (30/50{10|5 (0|0 0151(;30130 6606802‘;’1 Start 7/22
Bedrock
Formed
91 Glide 3214131614044059 2(5150(0 0500000015203030500151000 006306]60
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Lateral
Scour 1.0[2.3]0.8 10
92 Pool- [61[65(40|21[14[1434| [ "30| ¢ |3 faojtofo o [es| o |s{o [0 |o[30fs0[30(5 |5 [0]ofes[ 7|0 |0 |06 |o5|6 (o515
Root Wad
Enhanced
Lateral
Scour 10
93 Pool - |61|64|28[22[34[18[15[1.2|2.1[0.520] 10{0{20{0 |70{ 0 [10]0| 0 [0 [25[2s[25[15110| 0 |0 [94[ [0 |0 0|6 |90| 7 |70|1.6
Root Wad
Enhanced
4| Mid 1.2 10
94 || Channel [61(65|30|13 |15[15|8 | ;" |23[1.4[20] ¢ [3]a0|0|5 |s0[45|0 [0 [0]0 |0 of25(aof10f5 |0 [0 91| 0 [o{0 |6[s0|6 [90[09| Logenhanced
Pool
Backwate
94.1(% | 7P Jeoles |31 o |8 13]7 % |2 10/10{30 |20{30|10[0 |0 |0 |0 0.9
4 log 8|5 5
formed
Lateral
95 |>| €U le1les|as|13| 7 [osfo|t3|2of03fs0| ¢ |3 ]10|0]0 [as|as|o|o]o|o|ofes|aspols|s |00 [0} o 0|06 |os|6 00|26
2 |Pool - Log 9 0|0
Enhanced
Lateral
Scour
9% ‘r; Pool - [62|64|31 191026201; 2.9 0_;,2 ¢ |3a0/0]10]0 |80]|0 [0]0]0 [103030[30[10[0 |0 |0 1[;)1(;) olo|o|e|95|6 |80 256
Root Wad
Enhanced
97 ?ZStepRun 6264260 19201521%6 1.2 3 [15/0{30[20| 0 [s0[{0|0]|0 [0]|5 5 [30l4s[15{0 |0 991(;) olo|o|e|95|6 o5 D"erl':r:mﬂ
Huge undercut
98 |>| €OMer leylesas|17[21f12)17|17 2.9]03 ¢ |3fzsas|o|oso|s|o]o|o]ofaopsofofs|s|ofo[*°]*|o|o]o|6|os|6|*°[26| bank 3.3 feet
1| Pool 5 olo 0
undercut.
3. 0.6 10
99 || run |62f68|93|16171a117|" | 1 3 [t0|5 [25|25| 0 [45|0 {0 |0 |0 |0 5 [35[30[20(10| 0 [92 | "I 0 [0 |0|7 |95|6 [o5
100 ‘i cs;’;fr 62[67(23[10[17|7 |5 0_;,8 15(031s| d |3 |a0[15(30|20]25[10|0 |0 |0 |05 |10[354010[0 |0 6 (956 [95(1.2
10133‘ run 35(11(5 160%713 3102025253000000510354010001[?150 o|o|6]o0|7 |0
102 ‘j cs;’;fr 62[66(41 161613191;’ 2.4°é84o ¢ |31]10[35| 0 |25|20| 0 [0]0]|0 |0]15]25[30[30[0 |0 |0 981(;) o|o|o|6|90|6[s0 155
103 i‘ Step Run (6265 1: 17[19]17]15/0.7|1.9 3 [10[0 [25|25/25|25]0 |0 |0 |00 |5 |25[s0|15| 5 |0 |92 [90{10| 0 |15] 6 |90 | 6 |90 0”91'31':6“
Lateral
104|>| S€OU" le3le7150 14|15 |10[18| 10|18 lo.3l1s| o |3]30]0[30|70|0 |0 0]0|0 |0 10f2030[30}10|0 [0 ]03]95 |5 |0 |06 |o0|6 [1°%3
2 [Pool - Log 415 0|5
Enhanced
Lateral
Scour
105[>| Pool- |63l67|18 181825100‘_')8 1.401;’5 3[s0{0|20{10(60{10{0 |00 |0 |15|20[25[25[10| 5 0711(;) olo|o|6|s0 6950_;’8
Root Wad
Enhanced
) 1 1
10633 run  [63]67|50|10[10[10[11[0.6]0.9 2|s|o|o[30|0|70{0|0]|0 [0]|5[10[25[25[30|5 |0 |73 (;) olo|o|7|s0]6 00
) 10(1 1
10751 Cs;';f' 63[68[43|10[11/11] 8 |1.3|2.20.2 c 20(10{ 0 [0 90| 0 |0 |00 |0 [30[30[25]105 |00 00(;)0 15(0(7 956 00 2
107.]3. 05
J15| run (e3lesjaz|6 |5 |7[5 | |os
3 05 10 10 )
108[| run 62leo|e4l10]8 | [11| 7|15 t|sfofo [ lofo|ofo|ofo|o|s [2o3spofto|o oo "o |o|0|6 |o5|6 [s0| |spitchannel, R
108.|4.| Mid- 1.5/2.6(0.4
1 |5 | channel stfospsl |77) ¢ |3 aof10|10]40|20| 0 [0 |00 |0 |as|as|iofo 0|00 |99 2.2|Split Channel, LB
Pool
Lateral
5.| Scour 0.6 10
109(7| Pool- [62/69139|14[11[16[14| " |L5[0.3[1| d |3 fao|5 [20[30(as|0 [0]0 |0 |05 frof2ses|es(io|o fes | V|0 [0 |0|7 |os|6 [so|1.2
Root Wad
Enhanced
) 2 51 1
lloiStepRun6368 501214167085 56 3|s|0{30[30/10{30]{0|0]|0 0|0 |10[20[35[30|5 |0 |79 (;) olo|o|6|95|6 |80
4 Mid- 11 10 Log jam formed
1117 | channel [62(68|25|4sa4| |as|","| 3 |02 ¢ |3os|oss[35[30| 0 o]0 |0 |0fe0f20fs0|5 |5 |0 foles[ "o folf2s|6 (o065 |28 e} e
Pool P
EN 0.6 10[10
112(7| clide [61/6631(26 [a6[14[18] ", [1.1 3 [to[30130| 0 [30(10{0 |0 |0 |0 |5 |5 |sosofto|o|o | "I "lo [0]o|6|80|7 (30| |Endofday,7/22
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22 F m[g:agé.&g_;gc. s |SE1EIE=1E 2225 ZI2REIEEEEIZIZIZIZSESIZISIZIS ]
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4| Mid 1.2 0.3 10(10 1.7
5 | Channel [61(67|39|151818|9 | "|2.1| ;" 200 ¢ |3 [20]{0|30]40|0 [30|0|0|0 |0[15[05010/5 |0 [0 [ ' "l0 |0 0|6 (90|7 (30 | start,7/23
Pool
Low
:;‘ gradient 10{11|9 12
Riffle
4| Mid 1.3[2.1(0.3 10(10
5 | Channel [62165/39 |15 12(16[16| """ *l40|  d |3 |5 1060|1015/ 0 00| 0 |0 [20[2040f15|5 0 |0| 7| "l 0 |0 10| 6 (80| 6 80|18
Pool
i‘StepRun 626665 |12 16/12| 7 Of 059 5|5|50{0 |45{0|0|0]|0 |0 [10[10|20[30[25|5 |0 100100 o|o|o|6|80|6 (80
B?;';\Z?te 27|46 4.6 Logjam formed,
o P26t [1eopsl (5] 10{0|10|40[40|10{0 |0 |0 |0 |25[25[50 - |not connected to
main channel
formed
Lateral
Scour 0.9(1.5(0.5 10
Pool - 162(64(29| 9 |7 [16|5 | ;" [40| d |3 40{0|10|50[40[ 0 |0|0| 0 |0 [2020[3015(10|5 [0 (94|' "] O |0 [0 |6 [80|6 90| 1
Root Wad
Enhanced
Low
:;‘ gradient 18(10|5 14 Oél 052
Riffle
4| Mid 13 0.3 1.7
5 | Channel [62/67|74{13[14[14112|" 2.1 20f  d |3 {10335/ 0 |0 [10[ 0 |5|0|500 2020130|5 |5 [20[0 (70|75]25 |0 [0 |6 [70|6 (95|
Pool
3] Run ls3f70les |25]12 380; 1_;,2 3|60/ 025 [15| 0 [30(30|0 | 0 |0 |1010[30[25[25|0 |0 [59|94|6 |0 0|7 1(;) 61:
Log jam, seems
like two
seperately
Mid- formed pools,
4| channel [s2[70(65 |22 [38|16]13|%° [>2|0.a. 3 [50| 5 [20[40| 5 |15 |15/ 0| 0 | 0 [30[30[20]10(10[ 0 [0 |90 |99 | 1 [0 0|7 |90| 6 |20|%B| toP one corner
2 6|5 0 [ 5 | pool, bottom by
Pool .
log jam,
connected by a
thalwag 1.6 feet
deep
Run 5915131021035058 330|5(40{0 [30[25]|0 0|0 |0 [10]1025[25[25|5 0931(;)0 006996100
Lateral
5.| Scour 13 10 10
‘| Pool - 43(1721[17[12] 77 [2.8]0.3 ¢ |3| |t0[o]o0 900 |0|0|0|0[30[3030[20(0 |0 |0|82| |0 |0|0|6[90|6]| |25
3 1 0 0
Root Wad
Enhanced
51‘ cg;’;fr 251112 91;1.91.4 ¢ |31]10}a0|30|0 |20{10|0 |00 |0 [30[30[30]10|0 |0 01[;)1(;)0 o|o|6]s0|7 o505
3-|step Run[62[70(57 |16] o [16]23|%3[0.7| 0 0| o [2]10]o[so|o |0 [so|o|o]o|o|s |5 [soolis|s |o]ea]*|o|o|o]|6es|6 [0 [oneriffle29ft.a
4 8 0 0 run 28 ft.
4, Mid- 0.8 10 10| _|10|2.5| log jam. LB trail
Channel [62[70[40(28 [23[50[11|1.9(3.4 ¢ |3160]o|40]40(20]| 0 0|00 |0[35[35[20(5 |5 |0|0|77| |0 |0fO|6| |6
2 5 0 0 0|5 access
Pool
1| tow 03[05 10 10| _ |10
gradient 36|9 [11] |6 olo| o 10{0(30|0 |0 |40[30{0 |0 |0|0]|0[30[50[10[0 |0 (85| |0 |0|O|6]| |6
1|52 5|5 0 0| |o
Riffle
4| Mid- 13|, |05 10 10(2.6
5 | Channel [63(74(37 115 6 [27/13)"*13.2 - ¢ |390]040]40| 0 |0 [20]0 |0 |0 laofa0f20|0|0 |00 64|\ |0 006|756 | I Log jam
Pool
i’StepRun 63(73|70 |16 |1312[23 0('54 0.8 3 [10|035[20{25|10|0 |0 |0 |0|5 |5 [2540[20[5 |0 [99]74|26]|0 |0 |6 [95|6 100 2 riffles, 2 runs
Lateral
5| Seour 2.1[4.0 3.1
5| Pool- [62[72|56|28 233824 """, 0.9 3[30|5(35(30(30( 0 |0{0| 0 |0[3585020|5 |5 |0 [0 95(80(20/0 |0 |6 [60|6 [90|°
Root Wad
Enhanced
?;StepRun 122182414160;1.4 3|5 10/20{ 0 |40(30|0|0 |0 |05 520353500671000 olo 61006100 1 riffle 10 ft.
5| Comer |, als7|21 16| [26|%3[3.9]0.2 ¢ |3pols|25]a0]30| 0 [0 |0 |0 |0 [35[3s[2s|5 |0]0]0|*|*| o 0]o0]|7|so|6 |so[s.7| '8 ehanced at
1 Pool 6 0|0 downstream end
i’StepRun 27(8 (5 10
4| Mid- 1.7/2.3 10 1.8
5 | channel 37|10[10 | s losfes| ¢ |3sofo30f40f30(0 (o000 |0 s535[25/5 0 (0097 "o f0f0]6[00|7|80|
Pool
Backwate
r Pool - 270515 23l 0 Notc.onnectedto
log main channel
formed
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2E 8§ ElxlglzzEE|e X2 & |25 sIZREIRIER wRSEEEICIEREEIZIE|ZF|E 9
sigl ¢ EEEEIEERE|zlgloE = EBREIEIZEEEEEREREELEIEIEIZ|S E ez ElE| :
=8 5 (ol Slo o |5 v Al <l Gl ol = O £ O - T A - Pl Pl Fcl = = e sl = 0 =0 = O T N 0 P 3
2Bl 2 EREIEEEEIEIZIEE| § EREERIEZIEERIERRREEEEIEIZEIFRIEEIZEIZIE g
= z ®RIFEET|IZIZ|S|e 2 =N = = al@ =le|lz|(® Sl |S < 2= o
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135 || step Run 13l 7 pa|%4~0 10[5| 0 |40]20] 0 [350| 0 |0 |05 [35]s0[10| 0 |0 [53[*°] 0 |20] 0 | 7 |90 7 |90 two runs, two
7 415 0 riffles
Backwate
.|6.| rPool - .
4 log 43|5 Log jam formed
formed
5| comer | 14142 |18]21f15[19| 20| 4 |01 ¢ 10[25] 5 [0 |70] 0 [0]0| 0|0 |20f20[zs]15[20| 0 [0 |*°|*°| 0 |0 0|7 |60| 6 [*°|3.0
1| Pool 5 olo 0
33‘ Run 6373143141912100;15 355450500000055353515501(;)1000006100675 End 7/23
Lateral
5.| Scour 1.6 0.4 10(10 2.2 Alder Trail access.
> lpool- Log PLFB[31 [12 10611 27| Tleo| @ |25 |0 20600 [20f0 [0 [0 |0 f1sfolsofaofs o fo [ "F "o 006 jos|7 g0l ST TP
Enhanced
Backwate
.| rPool - 0.6(1.3|0.4
3 [ rootwad 57 9 (5|5 ¢ ! 0.9
formed
ITwo riffles (10 ft.,
20 ft.), two runs.
i‘ Step Run 63 66100 12118 18 0: 0.9 3 |20|5(20{10| 0 |40{0 |05 [0]|5 |5 [20[40[20[10] 0 7910O 0 |of2o|7 1: 6 [s0 stab'?l‘i’:a‘:ion
"dead man's
curve."
Lateral
s.| s 1.4[2.6 10 10| _|10[2.1
COUr lealz2|s0 |17 18[17[17 05 3 [1s{o|s [35]0 [60|0|0]|0 |0 15[15la0f205 |5 |0 72| |0 0|06 |6
2 |Pool - Log 2|5 0 0 0|5
Enhanced
Lateral
Scour
Pool - 77|10|171723| 12 (25| [0] ¢ [3fas|{o]o |0 [*®| 0 |o]o|o o [2sf2ses|o|s |0 |o]o2]10]0 |0 |o|6 |*0|6 [1°%7
1 5 0 0l°|ols
Root Wad
Enhanced
3. 24 0714 10 10| | Tworiffles (10,
. [step Run 6370/ "(13[23] 9 |8 [* 1 3 [t0[0 |45]10| 0 |45|0 |0 |0 0|5 |5 [20[35[30|5 |0 |98 "9 [9 9|7 |o5|6 [, 300, two runs
Mid-
i‘ Channel 61644015822151;270;60 ¢ |3]15{0]25]25|50]| 0 [0 |00 |0 |2025[30[10[10| 5 01[;)1;0 025695660254
Pool
Secondar
.16. #t 1.0 Connects at
1 y Channel 37 4 5 1.4/0.1 13 bottom
Pool
3. 05 10 1010
Run 68[14/15| f13 ;|08 ololofo]ofofo]ofo|s fis[ssfssio|o| 7| | o [o]2of6]os|6 |70
Lateral
. 1. 101 1
5| Seour o, leslaa|12 13f10f13| 3| 2 |o.8 3 |20/10[30[30( 5 | 5 |0 |0 | 0 |0 |20[20[30[15]10] 5 [0 [X°]*°| 0 |0 [0 |6 [X°] 6 |70|1.2
2 |Pool - Log 2 0|0 0
Enhanced
Run  [6266(88 1313818056 153 s |1080| 0 |10 0 |0 |0 |0 |o [10]10]a0[30[10{0 |0 971(;) olo|o|s 1(;) 7 8o
Lateral
Scour 1.5[4.2 10 35
Pool - l62[65(48 |21 18f3213| | [0.7 ¢ |3[tofs|5 [20[60]10]0 |0|0 |0[s030f30|5 |5 |0 098] |0 |0 [15|6 |s06 |s0|*;
Root Wad
Enhanced
EN 0.8 10 10
S| ciide |e2/6s(a7(1513| 16| 7|15 <s[s0[s0| 0 |0 [0 |0|0 |0 |of2sfs[3sio|s [o|ofes| Mo ool |67
Lateral
Scour
1.3[1.9]0.2 101
Pool - 25|1afie| |ua|B3 00 c b0[10[40| 0 [s0] 0 [0 |00 [0 [30[30/a0]0 [0 [0]0]*[*°] 0 [0]0]|6 |05 |6 |75]1.7
s|s|s olo
Root Wad
Enhanced
1 . 10[1 1
Run 6266081111 0640.9 2 500500000010103535100000(;)0006906:
Backwate
r Pool - 2ls 0.3 08 0.8 Notc.onnectedto
rootwad 6 main channel
formed
Backwate Not connected to
r Pool - 1.3 13 .
rootwad 209 0.7 5 5 main channel.
End of day 7/24
formed nd of day 7/
1222 1.
CSLZTF 60[64(66 |16 [25[12[10[ .| " |0.6 ¢ |31]1020/20|0 |60]| 0 [0]0|0 |0[30[35/30|5 |5 |0 |0 99|69 (31 a0|0 |8 [10]6 |95 56 Start 7/25
“|step Run [61(6392 |15 [19[12[15 Of 15 2|5 ]20{30|0 |s0| 0 [0]0]|0 |o0|10/10[25[30[20|5 | 0 |97|83|17[30|0 | 6 [706 |80 twc;t”)fg:(rt% 20
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Lateral
Scour 16|, |04 2.7
153(7| Pool- [61[73/60|18[15[25[15” 3.2, 3 [75| 0 |20[30[3010]10| 0 | 0 | 0 [30[30[30]10| 0 |0 | 0 |85 89|11 [10] 0 [ 6 |90 6 [95|°; Log jam
Root Wad
Enhanced
154|> [step Run [60[64|*% |18 15 13]26| %4 %7 3|10f10[30| 0 |30]20[0 0|0 |0 |5 |5 |2olas|2o| s [0 99]*| 0 |0 |0 |6 |10 6 [LO] | omeriffle (28 1)
4 3 2|5 0 0 0 one run
Lateral
Scour
155|> | Pool- |60ls4|54 |21 26[22[15|%C[a.2 |04 ¢ |3 |i0]20(30[a0|0|0]0 o |o0]z0[30|5 |5 [0]0|o8|*| 0 |0 |10|6 [X°]6 [60|>”
2 5 0 0 5
Root Wad
Enhanced
15632 Glide |51]66|57|16]15(1319]0.8 1‘;’1 2| |ofso|o|o|25]{0]0]|25]015|15[25[30[10|5 |0 1001(? 0 |of20|6 100 6 [s0
Lateral
157 (> | 50U 1 lealaz|anfio| [22|*?|16] 1 ¢ 40{0|20(s0{ 0 [0 0|00 |of2s|2spsol200]0]0 [©°|*| 0 |0]17|6 [*°| 6 |70|0.6
2 |Pool - Log 7 0|0 0
Enhanced
EN 04 10 10
1s8(5| olide [61jeaja2|22[22| [22|7 |06 1|sfto60{ 0 20/ 0 |0 [0 10{0 f30[30f30| 0 [0 [10] 0 |99| 'l 0 0|5 [6] |6 |60
4| Mid 1.7)3.4 10 10 3.2
159 | | channel [61/64|38|16[22[17| 8 | %" |02 ¢ |3 0|0 30[20/40|10|0 |00 |0s0f30[20120|5 |5 [0|s3[ 7| 0 [o[20/6 | |7 |a0|*;
Pool
160> |step Run [51[62[82 |13| & [13]18] %7 |1.9 10[20/10 0 [35] 0 35| 0 | 0 |0 [10[15]a0f20[10[5 [0 [X°]*°| 0 [20] 0 | 6 [s0| 6 [X0| ~[onerifle (22ft),
4 1 0]0 0 one run
4| Mid 1.7(2.8(0.4 10(10
161 | channel a3|1618ftsiis| .|| ¢ 20{ 0 [20|20[40( 0 |0 |0 |0 |0 [25[30305 |5 5|0 [ [ | 0 [20]0 |6 [s0| 6 [o5 |2.4
Pool
EN 0.7 10
162(;| clide [62[65 (39|15 [16[13[16| ;|11 3 po[20120| 0 [30(30] 0 |0 | 0 |0 [30[s0l40] 0 [0 |0 |0 |95 "I 0 [0]0 |6 60| 7 [30
o | Mic-
163 | Channel [61/65|50|15 [16[19[10]2.1 3.7 0.8 b |317520{10|50|20| 0 [0 |00 |0 |40a0l200 [0 |0 |0 |86|50[s0[20|0 |8 [60|7 [75|2.9|  Logiam
Pool
164> |step Run [52[64]60 |11 ]10| 7 [17]%> |0.9 2|5|o(s0]20| 0 [30|0 |0 |0 |05 [10fz5[30/20f10] 0 |88 85|15 0 |0 |6 |85 7 [os| | tworifles (18,5
4 6 ft.), one run
4| Mid 0.2 10(2.6| Log jam 67 feet
165 (| Channel [63(6583[20[17| [22[1.1 29[ b |3[es|{0]ao|30[20] 0 [10]0| 0 |0 s0laofso|0 |00 [oles|e7|3 |o|o|7|70|7| | gJIon
Pool &
END 0.8 1010
1665 | olide [62[65[89(13[22[11/5 " |16 2s{ofs0|0[s0f0 0|00 |o30fs030ft0|0 fo|o [ f "o |o70|6 |o5|7 [25
3. 04|11 10 10 two riffle, t
167, [step Run f62(65|73| 5 |5 4 (6|5 | 3 j1of2s{25 | 0 25 (250 0| o 0|0 [0 [3slaofas| o |o|sa| "0 ofto]6 [ |6 [s0 W°”ru: we
Lateral
. 111 1 1 1.2
168 [ | 5% leales|3s|12|6 [22]8 blo.alss| ¢ |3]eof1ol25|25/40] 0 |0 |0 |0 |0 [sofs0}30|5 |5 |0 |0 [oa|*®| 0|0 o6 [2]6 |s0
2 |Pool - Log 515 0 0 5
Enhanced
3. 24 10 10 10 one riffle, 36 ft.
169 |7 |step Run [62[63| " |15 8 [23[130.8 |16 3|5 [1020(30|20[20| 0 0| 0 |0 [1515[20[20030| 0 [0 |33 [ "0 0|06 | "6 [ tnd 7/25
Lateral
5.| Scour 112301 22
1707 | Pool- 60le3|as|(13(13[18[s | 7| | ¢ |3[o|o 0|0 |s0| o0 |o|o]o0 [10]20[20[30/10| 0|0 f20|os [25|75 25| 0 |8 |60 6 [s0|°; Access
Root Wad
Enhanced
Low
171 11 gradient 18|9 9| |8 Of Oéz 0 5 [os
Riffle
Lateral
5| Seour 18], .01 2.9
172|7| Pool- |60le2|70|13|8 23] | " [3.1[7; 0| ¢ |3 f2oltof1s|10]60|5 |0 |00 |0 [25[30[30]10|5 |0 |0 |88 |10|30 40| 0 |8 206 |o5| Access
Root Wad
Enhanced
1| ‘tow 10
173 || eradient [60j6231(19|9 | [290.3|0.4 1|s|o[8o|o [0 [20]0 o]0 |0 o]0 f10s0fas|0 |0 85|25|75 00 6| |8 |95
Riffle
Lateral
Scour
1.1]2.9]0.2 1 2.
174|>| Pool- |s0l62|93 |21 ]20f17[17 o\ ¢ |3]1020/10]10]40[20] 0 |0 | 0 | 0 |25[25[30[15| 5 |0 [0 |87 |50[50| 0 |5 | 6 [1°] 8 |90 |7
9|83 0 5
Root Wad
Enhanced
1 6|1. 1 1
17532 Glide 6163591717925076 66 3|s|o|s5|0 |5 |40{o|0]|0 |o|1010/50[20[10|0 |0 |04 (;) olo|o|e :780
4| Mid 1.5[2.1 10 10| [10{1.7
176 || Channel s1(17fosfisfio| | |04 ¢ |3[sofolas|ao|s |0 f1ofo| 0 |ofesfsiasfols o folso| [0 |ofo]6 |, [6] ] Log Jam
Pool
0712 10 10[_[10
177 Glide [62[72|22|16 10| 8 f30| |, 3 [to[10[s5 15| 0 [20{0 |0 | 0 |0 [15[15[30[s0[10| 0 | 0 |78 "0 [0 |0 |6 |6 [

96
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g% “9’7 = HEEE] %5%0— o "’se: g§xu— 2 R(x =k ;gg’x;ﬂg&
5 & [Szg|zEREEIE|X|EE F igg_xbeaQgg—iﬂ-fxxgggia.g*ag%?giﬁ B
£l E =2 @ |52 = {28 ® (oo | o 2 =
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5.| Corner 24 10 10 10|1.9(5.1 turns into log
178|171 ool 36|23[30[23(17|1.7|,"|0.5 ¢ [3[1520/20{10|50( 0 {00 |0 |0 40p0f200 |00 |0 65| "o {006 (6| LT L T
Lateral
5. Scour 1.5/2.2(1.0 10|10 10(1.2
17913 bool - Log 32|13 17[12[10| || b |395010[20|0 600 |00 |0|s050{0|0|0|0|0|' | "0 (0|06 (80|67
Enhanced
+120 LB dry trib
heavily
180> |step Run [52[67|%° |12|10[15]12| %> |10 3|5 |5 |25|10(30(30|0 0| 0 | 0 |10[10[20}40[20 0 [0 |*°[*°| 0 {0 |0 | 6 |*| 6 |o0 vegetated. Two
4 2 4|9 0o 0 !
riffles (37, 27 ft),
three runs.
4| Mid 1.2|1.7[0.3 10|10 10| |10
181 | Channel [61]66|19 |12 [12[15[10| " [7." |*; b |1|5|0|80|0 |0 |20{0]|0|0 |0[35[35[20|5]5 |00 ofo|o|e 6| |14
2 1|55 oo of°|o
Pool
Low
182 1. gradient 15|12|10f (13 Oia 0;‘
Riffle
4| Mid- 1.32.6(0.3 10 10| |10]2.2
183 || channel [62]67|32 (23 [13[33[22| 7 || ;. c 5 [20[70{0 |0 |10{0|0 |0 |0 [15[15[s0[15|5 |0 |0 [82| |0 |00 |6 6 *“| Log enhanced
2 9|25 0 of°|of7
Pool
3. 16 10
1847 [step Run 6167\ )" |13[22[1117 0.5|1.2 3|5|5|15| 0 [20{50|0 |0 [0 |0 [20[20[30[20[20] 0 |0 80| "0 0|06 [95]6 |95
4| Mid 1.2[2.1]0.2 10 10(1.8
185 || Channel [61(66(43[10| 7 [12[12]| 7|7 [ ¢ |3[30]z0{ 0 |0 [40|50|0 |0 |0 |0 [20[20[30[20|10|0 [0 [69| |0 0|0 |7 [95|6 :
2 2|49 0 o|s
Pool
1| tow 0304 10 10
186 |’ | eradient (62(66|50 1011 7 11 2 1(60{0 (20| 0 |20(60(0 0 [0 |0|0]|0 3040300 0|87 |0 [0]0|7[806 |
Riffle
Lateral
5. Scour 1.0/2.0{0.2 10|10 10(1.7
1877 ool - LogP2[B%|52 16142212 5 |1 | 3 d |3]i0/035(50(10|5 |0 [0 0 |0 [20[2040[25(5 0 [0 |'“f Tlo o fo|7 (156 )| end 7/29
Enhanced
3 0813 1010 Start 7/30. two
188 |7, [step Run [60|64(54|12 1111816 |","| 25 [10[30{5010/ 0 |0 |0 [0 |00 5 20140305 [0 7| "to |0 0|7 [20]86 |90 riffles (5, 12 ft)
one run
two pools
Mid- connected by
4. 1.9(4.4 10|10 4.1
189 [ | Channel [60|63(84|1526(17|3 | 7|"2"10.3]10| ¢ |3[20|5 |40|45/10| 0 |0 (0|0 |0 [2535(30|5 |5 00|\ "N 710 |0 107 |75|7 80|"7|  deep water,
Pool second is wood
formed. Logjam
1| tow 0.40.9 10
190 | | gradient [6164|55|10| 7 [10/13|" .| " 1/5|5(95/0|0 |0|0]0|0|0|5[i030(40(15/0|0 98| 7|0 [0|0|7|80|6 |95
Riffle
4| Mid 1.4(2.3 10(10 2.0
191 '| Channel [60(64/37 |14(1318[10| " |°"0.3[20|  d 5[20/30(30|20( 0 {0 |0 |0 |0[30[30(30| 5|50 [0 | "f0|0|0|795]6 |05/
Pool
Low
1 .6]1.1 1 1 1
192 |*| gradient [s0|64[63 9 |10 6 [10%° 3|s0/10/10]10(60| 0 |0 |0 |0 |55 |5 [25[35[25] 5 |0 [86|*°| 0 |0 [0 |7 [¥0] 6 [1°
; 3]s 0 of°|o
Riffle
4| Mid- 1.8/3.3]0.5 10 10 2.7
193 || Channel [60|64(8613 10| ~ [15|" """ ¢ [75{0]s0|s0{ 00 00|00 |0a00l10]5|5]0 (096 0007 [ "6 95/° " |Logjam, nutmeg
Pool
1| tow 0.4{0.8 10 10| |10
194 | | gradient [60(64(45 17 [15[22[15|" " | 1|5|0f20(80|0 |0 |o|o|0|0|0|0[35[45[20{0|0 97| |0 |0|0O]|6 6
; 41 0 o[ |o
Riffle
194.]6. 1.2 . 1.
91 i 60(64(36 11 o |7 050 3[75|0|40(s0|0 | 0 [10]0 | 0 |0 [30[30[30|10 56
4| Mid 1.1[2.2]0.2 10|10 2.0
195 || Channel [60|64(30|151516(15| """, "[20]  d |35 [10/40| 0 |50| 0|0 |0 |0 |0 2583030[15[0 |0 [0 | 7| 10|00 |6 95]6 [95|° " |root wad formed
Pool
Boulders =
Mid- concrete blocks.
196 ‘;‘ Channel [61(65/36 |24 [15[32[24|1.6 259 Of ¢ |1fs|o|10]10({0 |5 |00 750 [20[25[25|10/10[10| 0 98100 ofolo|6|90]6 1002i0 Concrete
Pool blocks/slabs on
RB
. 1 .7[2.2 1 1 i 10, 2!
197 |3 | step Run 0116 [24[15]10|%7 5 |15|2530| 0 [ 0 |0 [30] 0 |0 |0 2olaofzofto| o [o6[° | 0 |0 |0 | |6 |so|e [0 [tworiffles (10,25
4 0 5|2 0 0 ft) one run
Mid-
4. 0.2 10 10(1.5
198 || Channel [6165(20|1810139|5 |1.1{1.8|"."[15| ¢ |3[80/025/4035/ 0|0 [0 [0 |0 30[3030|5 |5 |0 (0 (93| 10 |0 (06 (956 || ) Log Jam
Pool
. 1 . 10[1 i 1
199> [step Run Ol15|5 [15}25|0.4 |27 s|olsolso|o |o|o]olo |o]iofi0fz030/1s|5 [0]*°*°| 0 0|06 |o5|6 |05 tworiffles, (15,
4 0 8 0o 15 ft)
+113 LB Mill
3. 32 0.8(1.7 10 k confl .
200|>"|step Run [61]67|> 17 |25|12/14 3 [15|5 |25(30[30[15|0 |0 | 0 |0 |2525|25]10]10| 5 |0 93| | 0 |0 |0 |6 |05 |6 95| [TECK conrluence
4 5 312 0 More of a step
glide

97
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Mid- 2.0(3.8/0.2 10 10| _|10[3.5
201|; | channel (63(68(34 18 [14[30[10| " I° |5 ¢ |3feo|ojsolas|s o [o]o|o o fso[ss30ls|olofoles| "|o|olofe| 6], [ Log Jam
Pool
202|3|step Run [63[78[a2| 9 [10f11| 7 |%> |12 3 |10[10[10(25|2035| 0 |0 | 0 |0 |10f1olsolzol10| 0 |0 [83[2°| 0 |0 |0 |6 [*O|6 [10] [ome riffle (10f0),
4 315 0 0 0 one run
4| Mid- 1.0/2.0(0.4 10 10| |10[1.6
203 || channel [65(84[50|16|7 [30[12| ™" |7 | ¢ |3os|0|s0]s0{0 |0 |0]o|o |o]zof30[30/10[0]0|0l6s| |0 |o|ofe]™ |6 i
2 3(92 0 o|°lo]|7
Pool
3. 33 0.7|1.7 10 four riffles (25,
204/ |step Run o 14 2fteol | 3 [20[20120|20{20(20] 0 |0 | 0 | 0 [15[15[25[s0[10| 5 | 0 |76 ' 0 [0] 0 |6 90| 6 |90 25, 10, 250
Backwate
204.16. | rPool - 14l 8 3 0.8 15 15 notc‘tﬁnnectedto
1|4 log 7 main channel
formed
Backwate
204.|6.| rPool - 13[23 1.9
2 |4 es 12024 4| 75|04 ;
formed
4| Mid 1.9 10 10
205 | | channel f62[72(40|21[20| [21|°°| 4 |0.3 ¢ |3fes|o|ss|4of2s|0 |0 0|0 |osol3ofsoliof |ofoles| o |o|o|7]s0[6| (37|  Loglam
Pool
3. 19 07|15 10 )
206, [step Run [62[73| ] [14 10| 8 23| 3 (105 [30|10(55|0 0|0 |0 |0 [15[15[50/10|5 |0 |5 | "|B0|20|0 [0 8 |95|7 [s0 1riffle, 43 ft.
Backwate
206.|6. | rPool - 0.9(1.4]0.1 1.2
1 (4| log 012 9|18 3
formed
4| Mid 2.3[4.2]0.1 10(10
207|; | channel 61(63(33 |25 [23[38[14| """ | b |360|0[35[40(25|0 |0]0 0 [0 2saofsitojo (o o] "|' "o |ofo]6|60|6 [sofat| logam
Pool
Low
208| | gradient [62[67|6013 |14 5 [19|%:2 (% 1|s|olso|o|20{0|0|o]o|o]oo2070f10]0|0|*[*°]0 |0 0|7 |eo|6 |75
1|8 8|9 0lo
Riffle
Trees on LB roots
209|°| €O 651406 |17 |19]20[13| B [3.5|%2[20| ¢ |3 |10f10]20]5 |65] 0 [0]0 |0 |0 [3030[30[10] 0 [0 |0 |29]*°| 0 |0 |5 |7 |s0|6 90| add complexity.
1| Pool 4 6 0 4
End 7/30
Low
1. 0.10.1
210 gradient 1119 |8 10 0 (0 |30(60|10 start 8/1
) 8|9
Riffle
4| Mid 1.3[2.2(0.1 10(10 2.0| connected 4.2
2117 | channel [pole6|62|18[10[16[29| 7|7 " " 15| ¢ |3 |20|10[20(35|35| 0 |0 |0 ] 0 |0 [20[2040[15|5 |00 o|olo|7|s5|6[os| -
2 701a 0o 7 and 6.3
Pool
212> |step Run [s0l65|*8 |10| 6 [14] [03|%0 2)s|o|oof10]o|o|o]o|o]| |5]5[25[35[20[10]0 two riffles (47, 66
4 9 813 ft), one run
212.|6. |20 1.0(1.6/0.2 14| Drvattor,
ly Channel 33|6 6 connects at
11 1)9]s 3
Pool bottom
4| Mid- 1.5/2.0 10 10 1.8
213| | channel | [70[47(10/14|9 |7 | 7| |02 3 [30{ 0 |55[15(30( 0 |0 |0 | 0 |0 [25[25[25[20[ 5 |0 |0 |91 "0 [0 06| | 7 [85] ",
Pool
Low
1. 2[0.2
214 gradient 9(8(7 8 06 09
Riffle
Lateral
. 9|1.4]0.2 1 11
215|>| SeOUr Jeolezlar| g |8 |9 |7 (%0 %4(C 3[20/090] 0 |10] 0|0 |0 |0 |0 2s[s0[30[10]5 |0 [0 [o5|*°| 0 |0 |0 |6 |s0]7 |70 SDA, RB
2 |Pool - Log 3|5(|8 0 7
Enhanced
Lateral
. 111 101 L
216|>| 5" Jeole7|20{ 9 |7 |10 Slos ¢ [3}0]o[s0]s0|0|o]oo|o]osofsolaolo]o]ofo[*¥]*|o|oo]s|ss|7 [a0|:°
2 |Pool - Log 117 0|0 7
Enhanced
4 Mid- 16l3.3l06 10 10| . (10(2.7| LogJam alon
217(7 | channel [p1]67(51| 9 [10f11| 7 |=°|>> | b |3|75|0(30]|70|0 |0 |00 |0 |o]3s[3s|2s|s|o]ofoles| o |o|ofe| |6 : g7l €
2 71916 0 0 0|3 entire LB
Pool
21832 Glide 61676577780540; 7508010100000015154030000971000006806]60
Low
1. 0.1[0.2
219 1 gradient 158 |8 7 2 |3
Riffle
. 1.0[1.9[0.1 10[1 1 L
220(>| €M 1 0(3a(12 |7 [15[14| 20| 10| ¢ |3]w0]10/10]3535| 0 |0 |0 |0 |osofsofss|s |0 oo [*]*] 0|0 o6 [*]6 |s0|:®
1| Pool 8|65 o0lo 0 1
Low
221|Y | gradient [s1]67|44|12 14 |9 0é30é7 1[10|5 95|00 |0 |o|o|o|o|o]o aofs0f10]0 097100 olo|o|e]|e 6100
Riffle
. 51 101 0] |1
22233 Run 6169751391417085 84 1 |<s[s0[ 0 0500000010103540500003)0006:6:
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Access. Main Line|
223> alide [62[69|26[1817| [19]0.6]%? o|1|olso[s0|0 |0 |o]o|o]osoz0laolo|o]ololes|*|o]|olo]6]*|s | Trail crosses
2 1 0 0 0 creek at apple
orchard.
224|>| €O le1169|10114 10 j11f12[1.0| 10|24 b |2[5{0]5|0o0]|5|0]o|o|oofzsfo|s|afo]o|°]*|0|0]o]s|a0|7 [75|}:A] Access: Main
1 Pool 0 6|7 0|0 9 [Line Trail crosses
22532‘ Glide 617246151210220:0; 2|5 [30[30]0 [40|0 |0 |00 |0 [10[10[70[10|0 001001000 010|7[75|6 |90
4| Mid 1.7[3.0[0.1 10{10 29
226|; | Channel 63(72(70 (23 [22[28)17| " I°.°| ¢ |3so|ojsolsofo |0 [o]o|o |0 is2sl4ofto|o|ofo "I "o |olo|7|so|6 o5 Log Jam
Pool
1| tow 01 1010
27| | gradient 49|14 17/15[10| " |03 2(5|0l60| 0 [40|0 |o]o|o|o|o]osopojsolofof 7| "lo|ofo|7{s0|7 [s0
Riffle
228|>|step Run [63[74(58|11 |10 & [14|%3|%7 1[5[0[®o]o0|ofo]o]o]o]|s]|s|s0laof0|00|**[*°|0|0]o]|6|os|7 [so] [*MHle14ft)2
4 915 0 0]0 run
22932‘ Glide 62731(](’161413200“18154 2|5 350 02050000015156010000981000 5069561(;)
230/ | €O ler171aol16 20| faa|t2|E7(B b/c 5 |2s|25| 0 25|25/ 0 [0 | 0 |0 [20[30[ao]10]0 |0 |0 [¥°[*°] 0 [0 |0 |6 |95 |6 |95 |2
1| Pool 6|69 o0lo 7
(+50) Swanton
Rd. Bridge.
(+150) Some kind
of structure,
3 19 07|16 10{10 ’
31| | elide [63[72|; [14 12121 ™ 10|0 [3030|20| 0 [20]0 | 0 |0 [15[15(a0[s0| 0 [0 0| "|' | 0 |40f20| 6 |80| 6 [85 looks like a fish
trap. RB
stabilized with
small logs, crib
wall
Boulders from
5.| Corner 1.7(2.3]0.5 10 10 10(1.8 retaining
232|7] o 65|16 211413 |57 [ ¢ [3]o|ojo|o o s0lofolso|o fisfasizol2s 0 f1s|0joof 'Ho [ofofs |7 [T PRI
stabilization
"step Glide" 1
233 i‘ Step Run 6270173 1013116 0:_'}7 2 3| |o30faol15|15|0 |00 |0 [10[1055[20|5 |00 991(;) olofols 1: 6 1: riffle (30 ft.) 2
glides
234|>| €O | legl76 8 |6 |8 f10[t2{%1O5 ¢ |3 |sf2s|15] 0 [s0(10]0]0 |0 |0 [20f20[5010| 0 [0 |0 [*°]*°] 0 [0 |0 |7 [o5 |6 [os|%°
1| Pool 4|56 0o 9
23532' Glide 63691:1110 110;154 31503030400000020204510500100150 o|o|6|os|6]os
2 riffles (10, 15
ft.), 1 run.
236|> | step Run [63[6| 20|17 12| [22|%3|%8 3|5 [30/40| 0 |30] 0|0 |o|o 0|5 |5 [s0l30f20|0 |0 [°]*°| 0|0 |0 |7 [o5|6 |os Bankfull
4 0 415 o0 measurements
take. End of Day
8/1
Lateral
. 1.2|2.3[0.2 101 2.
237/ | 504" leolea|s2 15 221311 310-2hs] ¢ |3]ispo|s |25]40] 0 |0 |00 |0 |20[20[s0[20]0 [0 [0 |*°[2°] 0 |0 |0 |6 |s06 o520 startess
2 |Pool - Log 6|12|6 0|0 6
Enhanced
237.|6. |20 1.0|1.4[0.1 1.2
>y channel 2616 i s b |3 [1040[30(30|0 |0 |00 |0 [o]s0[s0{0|0|0]0 |0 -
11 7]als 6
Pool
1| tow 0.3[06 10|10
238" | gradient [60[63(40(13[119 [19]"*|": 1|<s|o |0 [s0|0|s0]|0 0|0 |o]iof10[3535[10|0 |0 o|o|o|6|95|6 |05
1|8 48 0o
Riffle
Lateral
Scour 2802
239 Pool - 60|63(35|22[19[23[25(1.3|7" [ |10] ¢ |3 [10f30|2020(30( 0 [0 [0 |0 [0 [30/30[20[15|5 [0 [0 |97 55 [0 [0 |6 85 |6 |95 2.6
Root Wad
Enhanced
Mid- Log enhanced,
4. 2.6[5.0/0.2 10 4.8
240|; | Channel [61(65|63 (28 [25[39[21|°° 1% | = 5| ¢ |3| |50 8510|0000 |0[30[30f20(5 |5 [0]0|'[e5|5 (006 (256 |85|"° | two connected
Pool pools
3riffles (38, 63,
3. 25 0.3(1.3 25 ft.), 2 runs.
241 2 126|112 20(30 |10 |20 2 10[1 2 2
41|, |step Run f62[65|" " 126 [11(20/"7 | 3|5 [2030{10|2020]|0 [0 0 |0 [10[10[30[3020{ 0 | 0 |93 |94 | 6 | 0 [20| 6 |95 |8 |95 (2236) LB trib
with water
4| Mid 0.8[2.3]0.1 10 22
242 | Channel 62[65(47 (17 [20[20(11 " [° %" ho| 5[10|5 |80| 5|0 |0 [0]0|o30f302s[10f5 |00 [s8|os| 2 [0]0 |6 [ "6 05|
Pool
. 2|o. 1 2ri 1,1
243|3{step Run 71|11 juafaafa2|%2 (05 3|s5|sas|s|o|as|o|o|o]|o|s s |aoss|is|o|o[s7|*°| o 0|06 [o5|6 |os riffles (31, 14
4 9|8 0 ft.), 1 run
4| Mid- 0.8[2.5/0.2 10(10 1023
244" | channel as(1212j1ap11| |72 %130] ¢ |3 [10}20| 0 |60{20|0 [0 |0 |0 |0 ]30[30[25|15[0 |0 |0 ololo|6|es|6 :
2 9|7 |a 0o E
Pool
3. 0.6/0.9 10 10|_|10
245|5| Run 348 11|7(7 7|, 3| |ofs0|70f0 [0 |o]o]|o |0 f1ojr060f20|0|0 [0 o0 "l |00 6] I [
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Mid-
4, 2.5(0.2 10 2.3
246 | Channel [63(69|35 117 [121131.7|"°|". 3| [40|0 |0 |40j20]0 |00 |0 40fa0[20{0 (0|0 [0 [ga| "t0 |0 0|6 50|6 95| End 8/5
Pool
1| tow 02|05 10
247 | gradient |61167|19|1213| 10| " "~ 3(25/0|20{5 |0 (75|00 (0|00 05050{0 0 (095 "0 |0 0|6 10|6 |90 Start 8/6
Riffle
4| Mid 1.0(2.0(0.2 10 1.7
248 (| Channel 60/64/32 [11{10[11(12| 7|7 “la0|  d |3 010/ 5 | 0 |55]300 [0 |0 |0 [20[2040[15|5 0|0 |97 |0 |0|0|7|10|6 |85 -
Pool
1| tow 0407 10
2497 | gradient (60(64|57 |11 12| 9 [11)" ") 3[20/0(30{ 0|0 |70|0 00|00 05050{0 0 (083 "0 |0 0|7 [20]6 |70
Riffle
s.| corner 1.0[2.1]0.2 10 1.g|-08 Jam on right,
2507 60(64|45 14 [11[12[18| |7 3 [25]5 |40[40| 5 |10{0 0|0 |0 [25[25[30[20|0 |0 [0 [90| |0 |0 |0 |7 [40|6 [95| 7. | doesn'tspan
1| Pool 524 0 8
channel
Log Jam on right,
doesn't span
channel.
Together with
245 log jam
3 072 creates shallow
251|5| Run 60(63(27|13[18| |7 || 3l65|0|20[80|0 |0 |0]|0|0 |0 |10[20[3535|10|0 [0 [99[0 |0 |5|0 |6 [60|6 |60 off
channel/backwat
er. Not good
summer habitat,
but possibly good
winter
backwater.
4| Mid 1.4(2.4(0.4 10 1.9
252 '| Channel [61(64(21|11 7 [1510{ >"|5"|".'[0| d |3 1005 |5 |90| 0 [0 0|0 |0 [30[30[20[15|5 (0|0 (95| | 0 20065 [6[90|
Pool
23| Step Run |61[65(68 [13[10| 7 [21 0.2/06 3]10/020[a5(30| 5 |0 |0 |0 |00 o aofss|s oo [2°]*| o [15|0 |7 [65]6 |os Zriffles (16, 30
4 6|4 0|0 ft), 1 run
254 32 Glide 61651001621189 Og 1_;’3 3 [10[10[25 (3530 0 0|0 |0 |0 |15[15[55[10{5 |0 |0 85100 o|o|o|6|95]|6 |95
Access, LB trail to
255> [step Run |61[64/72|10| 9 | 5 [17|%C]0.1 3|5 |10|20[30/10[30] 0 [0 | 0 |0 |0 |0 [30a0]30| 0 [0 [X°|*°] 0 |5 |5 |6 |05 |6 [os| | Purdy RanchRd
4 4 0|0 just below
Squirrel Flats
4| Mid 3.4(0.1 10(10 3.3
256 ,'| Channel |60(63|80|15 [17/15[13(1.6| 5| 5" 10|  d 30050/ 0 (0|0 (50{0|0 055 [40[35(10/5 0| " 10 [0[5]6(95(6 (957
Pool
. 1 1.7]2.6]o. 10[1 2. 1
257(>| €M Jeolea| |18 13]20[20 6103l ¢ |3]10|0]10]a0[30] 0 |0]o0] o0 |rofss|spolis|s |5 [15[2°*] o |15|0 |6 |s0| 6 o5 |3 | COmPO 51 and
1| Pool 5 2|93 oo 6 5.2
258 32 Glide |60(64|71 172013190"18 25 3|5 [35[20{0 [35|10{0|0| 0 |0 |20[20[40[20{0 |0 |0 951(;) olo|o|e 100 6|95
Lateral log jam with root
. 1 1.9[3.2(1.4 1 1.
259|%| SeOUr |61 163110)13l1912( o |19 40| ¢ |3]s010|20(3530|5 |00 |0 |0 20f20[35[20] 5 |0 |0 [93]*°| 0 |0 |r0|6 [o5|6 |o0| | wad enhanced.
2 |Pool - Log 6 11613 0 3
SDA LB
Enhanced
26032‘ Glide 91(14|9 1802'3712'36 351020303550000202050100001[;)1(;)000613)695
Mid- Log formed but
4. 1.7/3.9(0.4 10(1 .
261/ | Channel [61(69|76|1418[16| 7 | 359 02 ¢ |3|s|0|20[45[30|0|0|0|0 |0 [10[1040[30|10|0 |0 00 g 0|0|i5/6|90]6 |50 335 no channel
Pool spanning jam
1 riffle (25 ft), 2
262 z‘ Step Run |62 181 10|7 [15|8 Of 1"18 3 [10[5[20(35(30]|10|{0 |0 | 0 |0 |10[20[50[20[10| O | O 851(;) ofolo|6|95]|6 1(;) glide. "step
glide."
4| Mid 1.5[2.7|0.1 10 2.6
263 | Channel (63(67|73128 20{9 | || ¢ [3[s0jo|s0|0|s0f0 0|00 |0i5[15/60[100 0 [0 (90| 7l 0 [30|0 |6 [90|7 [90|%)
Pool
Low
1 12 0.2[0.6 10|10
264 || gradient 10(9 (3 [18 3| |ofoofo |0 |10]0|o|0 |00 |0 [40[4020|0 |0 ofo|o|6|95]|7 |95
1[%° 4 8|4 oo
Riffle
4| Mid- 1.4[2.4[0.1 10 22
265 (| Channel 636873 |13 |18[11/11| """ "130| d |3 |5 120/30/10|40| 0 |0 |0 |0 |0 [15[15/5020|0 0|0 |\ 7|95 |5 |0 [20]6 50| 6 |50|
Pool
1riffle (25 ft), 1
. . 1 1 . B
266> |step Run [64[73]59 16 12| 7 [30| %% |1.6 3|102525| 0 |25|25|0 |0 |0 |0 |5 | 5 [a0lao]20| 0 |0 [62|*°| 0 |0 |0 |6 [2°] 6 |os run. Bankfull
4 6 0 0 measurements
taken
4 Mid- 37003 10 Log jam, channel
267 || Channel |63[70(48(25 [30[30(14|2.2|7."|":"lao| ¢ |3 ]40|o|s0|50[{0 [0 |0 |0 |0 |0 [15]15/50[20|0 [0 |0 |54|96(4 0|06 6 [95/3.4| spanning. 15'Lx
5|5 0 !
Pool 30'W. End 8/6
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g |z T S |3 o < E'_.a 5 »
sl & 2| |zlzlgllLIBI3(1S8] & [2BE| | IxlE=Elsllel | =l lelX]2]| BEE |2 2|5 0
=g 8§ [ZzEgiEERI5|ZI2E] @ [EER|«|<lc3REICEERERERIEIZIXLEBEZEIFE S
sl s BRIZEZEIREIZIEIslR = ElRE|z|zI2IEElRIeREEE R0ERISIEEEIREIERIS|S E
2Bl 2 ERBIEEERIEIZIER| & SERIEIEZEERIEZCREISRESISIE I EERIZEIZIE E
ES z BrRlEIZEEESZ|IZISR] 2 |E2le 2513 EE TR EEIR 221812 1R51R]5 250 Z
3R 5 | FIPPFPI 1212lekk] & IR IREEN B clie 2 [FBRRER|S
gR| 3 2R & s “[C5] |2 si=ls| B &
= oo
Lateral
Scour 1.1]2.206 15
268|7 | Pool- f62[70[37|1314p0[5 |7 3 faof10f10[40]40( 0 |0 |0 | 0 |0 [20f20[s0]10| 0 |0 |0 |96 98| 2 (5|0 |6 |80|6 |75|; End 8/6
Root Wad
Enhanced
4 Mid- 04 1010 31 Start 8/7. Log
269 | channel [61(65(7914|5 27| 9 [1.913.6|","[20| @ |3 [20]20[2030|30| 0 0|0 |0 |0 [35fa0[20(5 |0 0|0 | ][ "l 0|0 0|6 90695 |" |  jam across
Pool channel
1| tow 04|11 1010
270 "| gradient [61(64|46|14|9 |5 29" "|'; 3 25| 0[20/40| 0 |40]0 0|0 |05 |5 |solaofo |0 |o| 7| "0 fis| 0|6 |70]6 fos
Riffle
Mid- Access, trail to
271 i‘ Channel [61]63(52 |13 2014| 4 lf 3; 0;’ ¢ |3]s0|5]15]65|10| 0 |5 |0|0 |0[3030[35|5 [0 |0 |0 91100 0 |olis|6|95]6 |85 zf gate near top of
Pool squirrel flats
Low
27211‘ gradient |62| [81]5 4660:’0; 3 [10{0{s0|0 |00 [0]0|0 [0]|5]5 [7020{0|0 |0 |87|90|10|0 |0 |6 |95 6 |95
Riffle
Mid- Appears a barrier
273|% | channel [s2[66(57 |20 l2s]2s| 6 | 4 [>4]%2 ¢ |3]30]10/10]35/30[15] 0|0 | 0 |0 [s0f0la0]0|0]o |o[63] s [os| 0|0 |8 [60| 6 |os | [t fish Passage at
2 1(7 4 | current flows.
Pool R
Log jam
1| tow 0.2
274 |gradient [62(66(50| 9 | 6 |10[12|" *[0.4 3 [10{0{30| 0 |30]40|0|0|0 [0]0]|0 |as|as[10{ 0|0 |83|50[50|0 0|7 [70|6 |95
Riffle
275> | €O l6rl67|65 |14 [12[1416[ 14 [34(%3lo| ¢ |3 f20|15|30]25|20]10]0 |0 | 0 |0 [15]15|60[10| 0 [0 |0 [2°|*°| 0 [0 |0 |7 [20(6 |05 |*1
1| Pool 9|s|a olo 1
4| Mid 1.6[2.9/0.4 1010 25
276 ;| channel (62(64|38|15 j16[1af14| " |” ", 'oo| ¢ |2 f10010| 0 [30l60|0 |00 |0 lisfisles|s o]0 o[ [ |0 o]o]6 |oo]6 [so|*
Pool
Lateral
277/ | 50" 6ales|28|10 1afi0] 7 [13] 2 [%Blao| ¢ |3 la0|5|25]30[30| 0 [0]0 |0 |0 [20f20[55]5 |0 [0 |0 [2°]*°] 0 [o]o]6 [o0|6 s0|tt
2 |Pool - Log 3 2 0|0 8
Enhanced
1| tow 0.2 1010
278 |gradient [62[64[32| 7 |7 [ 7|8 " |05 1|10]o[s0{ 0 [s0|0|ofo]o|ofo]|ososofo]ofo |0 [o]o|6|6o|s |os
Riffle
4| Mid 2.3[4.7]0.1 10 4.5
279 | cnannel f61(66(62|15| & fasf12| |, " 10| ¢ |3 40| [10[20]a0|25|0]0 |0 |5 [30fa0j4of10]o 00 |ea| "|0 15|06 (757 s’
Pool
280 z‘ Step Run [63[69(60[16[12 927%4 Of 2 |s|10| |0 |90]|0 [o]0]|0 |o}i0f10[50[30[0 |0 |0 981(;) olo|o|6|90]|6 |85 l”fﬂeréiomz
Lateral
281(>| SOUr | eole3|17 27[1s]10| 13|37 (02 3 [s0|10/10[4010[30| 0 |0 | 0 | 0 |25[25[35[15| 0 | 0 [0 [X°0]*°] 0 |0 15| 7 [s0| 6 |75|2.6 SDA
2 |Pool - Log 319(9 0|0
Enhanced
ZSZi'StepRun 36810870;10%5 15303004000000101060200001001(;)005695690
4| Mid- 3.8(5.3]0.2 10 5.1
283 | channel [63(69|75|17 1320| 7|, "jwo| @ |35 [25| 0 [25(30|10|0|0] 0 1025 [25[35|5 0|0 [10[ss[ 7| o (0|0 |6 [60|6 [s5 |,
Pool
1| tow 0.2 10|10
284 || gradient 37|73 89| |04 1|s|ofso|o fo |so|ofo]o|ofo]|osslofs|ofo |0 [o]o6les|s o5
Riffle
EN 10 05 10
2855 | ciide f62[67( '[13| t8f3[",’ |13 3| [o|tof20]25(25]0 [0 o0 [o|20f200as|10[5 |0 |06 | 0 30|06 |90 6 |95
4| Mid 1.8 10(10
286 | channel f62{70/43|1113}12[ 9 |';* 2.9 |05 ¢ |3]s0f20] 0 [20[60]10|0 |00 |0 2020/s0[10|0 |0 0| ||/ 0 |o|0|6[60[8|o0[24|  Ende/7
Pool
Big redwood on
LB, roots create
287 51 Cs;’:' 62[67(51|12| 9 |17]10 zéo 3;1 Of’ 30| d [3]s0la0]0 |10[40]0|0]0]|0 |0 [20[20[50[10|0 |0 |0 [97]a0]60|0 |5 |9 |0 |8 ]|e0 3i1 undercut, 5.5,
Undercut. Start
8.8
4| Mid 1.2]2.0/0.2 10 1.7
288 | channel [63(66(26| 9 | 7 [12(8 | ;| 20| @ |1[s|ofo|o| o [o]o|o |of20fola0f0|0 (o]0 sss0]s0|0 (0|9 |0 |6|s0f;
Pool
1| tow 0.2[0.3 10
289 |gradient l62(65(92 118 f11f15 """ 1|s|olss|s [10/0|ofo]o|ofo]o3s[3s[30|0 |0 "os|2 o]0 660|6 [s0
Riffle
29051' CSLZTF 626549161511210i91fo.24o d |25 40[10]|0 [40|0|0]0 |0 |0[30[35[30[5|0|0 |0 |98 99| 1 [10]0 6906951;
Low
291 1. gradient 101821 [14 0.1/0.2
1|8 9|1
Riffle
6. [Backwate 10 1.6/4.40.2 10 42 Run gradually
292 63[66| " [13[12(1413 4| d |3[3010]5 |50[30|5|0]0|0|0[30[30[30[10{0 0 [0[93|> |0 [0]0]|6 (05|86 |05 turns into 5.2
4| rpool - 0 2|21 0 N I
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sl s BRIZEZEIREIZIEIslR = ElRE|z|zI2IEElRIeREEE R0ERISIEEEIREIERIS|S 3
2Bl 2 ERBIEEERIEIZIER| & SERIEIEZEERIEZCREISRESISIE I EERIZEIZIE Z
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gl°| & ENEI = e sl P |=E
- = joa
log
formed
Low
:;‘ gradient 6 (13| |13 Oél Oél
Riffle
4| Mid 1.1[1.6[0.1 10 15
5 | channel f62]63|21 16 f1af1sl10| "1 | oo - d 10{0 [15(80| 0 |5 {00 |0 [0[tsasfaof20|5 [0 |o|o7| 0 [0f0]6 o5 |6 |9 |
Pool
Lateral
5| Seour \eale7laa|10f10f2s[21| %[22 l0.230] ¢ [3]s0|o|30[70|0 [0 |0]0|0 |0 |2s[2s[ashs|o]o|o]es|* o |0 |o]6]*|6 |o0|%3| sDA river left
2 |Pool - Log 919 0 o] 9
Enhanced
i‘StepRun 63|65 1: 13 [21]10| 8 [0.4[0.9 2|5 |ao{o [0 |20|40|0|0|0 |05 |5 |aofaojro|o |0 86100 0 (3506 |90|6 |95 1”fﬂer£f‘8ft)2
4| Mid 0.9[1.6[0.1 10 1.4
> | channel j62]67|5015 |8 [as[10[" | """ "[15| @ |3 ]t0|0 [20[80|0| |o|0 0 [0]20[20f30[20[10(0 |0 05| |0 [0 [0]6 50|86 [0
Pool
33‘ Run 647516311109140541: 3950304030000001010701000097208000613)695
13- |step Run |63[72/58| 7 |10] 6 | 4 [©3[1° 2|s|o]10]20|70] 0 |0]0|0 |o|s5 |5 lsololio|o |o [salsolao|o |o |6 [1O]6 os| [ riffles (13,287
4 9|6 0 2 runs.
) h
7 Dry 4
wide area with 3
pools all
4 Mid- 11 05 10 16 connected by
5 | channel [63(63|60(17 | [22[12| " [2.2| " ¢ |3f0|0as|10/45|0 [0]0 |0 [0 f10t0[70f10|0 |0 0|91 ] | 0 [10[0|7|80|6 957" | deep channels.
Pool Huge red alder
rootwad, >10 ft
tall.
A secondary
Low channel
| gradient 2|a|a| |ao2|? 1)s|o|s0|o |0 [solo|o]o|o]o]ofes|5|olo]o seperated by
1 Riffl 5 very low (about
e .5 ft) cobble bar.
Didn't record.
Lateral
5| Seour lealealas|14 |4 2217 13|30 ¢ [3]30/0]20[80|0 0|0 0|0 ]o0of0ls0010[0 0|0 |ss|o6| 4 |0 |06 [X]6 [s0|2
2 |Pool - Log 21419 0 5
Enhanced
4| Mid- 1.5(2.4 2.0
| channel l63(66|72 |22 (17138[12| |, 0.4 ¢ |3 fao2020(30(30| 0 |0{0 |0 [0 85[35[20/10] 0 0 0|98[90|10| 0 [10] 6 |95 6 [25 | End 8/8
Pool
Start 8/12. 1
. 5[1.2 101 1
31 Step Run [64[73[34 13 [12[1513| %> 3[30/0|25|75|0 [0 ]o|o|o|o|s |5 [sslasz0|0 [0 [©°]*°| 0 {00 |7 [65]6 [*°] fiffte (10f) 1 run.
4 8|2 0o 0 S
/Adrian's first day.
4| Mid- 2.6[, ,[0.1 10(10 10(3.2
> | channel l6a[70|43 15 l13[18[14|°°[3.4| " [10] @ |3]15|0 [20(25]40| 0 |0 [0 |0 |0[20[20fas[10]5 0|0 | o [oo|6 (75 (6] |7
Pool
2 riffles (10ft, 10
3. 0.61.2 10 ft,) 2 runs. Trail
Step Run [64[69(59 [13[14]12[14 s [10[30(2035| 0 |0|0|0 |05 |5 [35las[10]0 [0 [92]>" 0 |0 [10]6 |90 6 |50 )2 runs. Trai
4 5|8 0 crosses. RBdry
trib.
‘i‘ 1s(11| 1| |13 1"16 05 3(s0[20[30| 0 [50| 0 |0 |00 |0 [35[35[20[10 1(.11
ENP 13 06|11 10 10[10 (+86) water
I 4(71|"” 11 14] 6 1 1 1 7
S| clide feara|y 613, <s|0[ [0 |o|oofofo|o|s|s[3ofsoftoo o] | "l 0 les|0|6|70|6 20 intake (?) box.
4 Mid- 1.0 0.4 13
> | channel lea71j42131314113| 18] ¢ |2[10]o|5 |5 [85|5 0|00 [0 2s[25[25020]5 0 [0]86[98| 2 35[0 |6 |5 |6 (75|
Pool
3. 0306 .
S| Run lea[7ajes|10f1s|s |8 77| 2ks|o|70|0 [30|0|o|o]o|o|s]|s5 |aofsofio[0]0[oalos|2 |o|0|6 [90|6 (80| LB seeping water
5| comer \esizal72| 9 |8 108 |1.2[>Closlao| o [3]30]0|10[45|0 [as|0|o|o |0 [s0[30z0f0]0 |0 |0]06]*| 0 |0 [30] 6 |*°|6 [s0|n>
1| Pool 5 0 0 5
3| step Run [65 73|64 |12| 7 [13]15] %4 (%7 1}s|0[¥®|o|o|o|o|o]o|o]|s|s laofsof20{0|0|*[*|0 {006 |o0]|6 o0 Lriffle (20ft) 1
4 6 (6 0 00 run
4| Mid- 20[3.1]0.5 10 25
> | channel f65[75/55 (13 1517/ 8 |*.°1°" | f20] @ |3]s0[10/10(35(35| 5 |0 [0 |0 |5 [15[15/s0[15|5 0|0 |8s| o (006 [40(6 50| Ed 8/12
Pool
1| tow 02[03 10
1 | gradient 1209 6| [1257]% 210/0{s0{50/ 0 [0 [0]0|0 |0 0|0 20fs0/30|0 [0 71| 7|0 [10]0 |6 o5 |6 |95 Start 8/13
Riffle
Lateral
5.| Scour 31 10
62|63(91|16]12[26[10|> " [5.3[0.2|20] d  |3s0|0[10(35[55| 0 |0 [0]|0 |0 [2525[35[10|5 [0 |0 |96 | 0 |10[0 |6 |90 |6 |05 [5.1
2 |Pool - Log 1 0
Enhanced
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|3 3 3'5°m2555_--5nm3 4 <O:E53:.Znaxnzgoo—-‘géa-—‘w3=’o=° °
z |5 Z 2IEEEEz|s22] T 51212232282 |FER=EFI8IS(5|EIE5(Z13|22 3
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?
314|>| clide [61l62|85|1010[1021|%°|%E 3|20330{ 0 |0 |70] 0 |0]0| 0 |o2s|sholio|o |0 |o |eolss| 2 | |o|6|os|6 [os| [Amostapeol?)
2|2 BF taken
3 076 2 riffles (20, 5 ft),
315 [Step Run f61[62/93 |11 [11/1013["."| ) 1 |<s|aola0|0 |0 |0 |0|o]o [20[25[25[25/10| 5 | 0 [10|99|60|40| 0 |0 |7 |20]| 8 |70 1 run. "Step
Glide"
4| Mid 1.0(2.2[0.1 10(10
316| | Channel [62(63|57 (12 1314{8 | "}"|%"|5 20| @ |2|5|40f10|5 |35|0 |0 [0 |0 f10[15[15Ha0[25|5 [0 10| | ;[ 0 10| 0| 7 [20] 6 [BO|2.1
Pool
Low
317| Y | gradient 14138 | [17]%2|os 1| |o[*|o|o|o]olo|o|o]|s|s |aojaofio]o|o[*¥[*°]0 [0]o
1|8 2 0 0o
Riffle
318|> | O |6yles 68|16 [17[15]15 (%2 [30|%2Jo| ¢ |25 |ao]0 |0 [3515]0]0 |0 |rof2s|esfs| 0|0 |0 [15|98|*| 0 [15] 0|6 [s0|6 |85 |*7
1| Pool 7012 0 9
GPS pts off
1 Low 04 10 somewhere
319 || gradient 22[15[15| [1a]03[": 1 olo|ofo]o|o|o]|s|s|aojaofr0{0|0|96|95|5 [0]|0|8|10|6|95| |between 308 and
1|8 6 0
Riffle 315, back on
track at 315.
4| Mid 1.0, |03 2.3
320|; | Channel [62[65|82 14 [1415/12| *27|; 20| ¢ |2[10]s0[10|0 |40|0 |0 |0 |0 [0[25[25[35[10|5 [0 |0|99{98| 2 [0 |06 [s0|7 [10]7;
Pool
Low
321 %l gradient 11|30| (30 0%2 033
Riffle
322 i cs;’;fr 63|65(96 |20(30[17[14 1; 2_;,5 0230| ¢ |[3]wofaoo |0 [sofo|o]|o|o |1020]20[0[15|5 |0 |10[76|75 |25 |25 0|6 [15|7 |20 2_;33
323|> [step Run [63[70|65 |16 [13[15[21|%4|1.4 3 |10]5 |20(5025| 0 [0 |0 0 |0 |toftofss|solis| 0 |0 |o6 2| 0 |0 |0 |7 |so6 [ao| |11l (13f0 1
4 8 0 run. "Step Glide
4| Mid 10|, |03 10 1.5
324|; | Channel [65(73|22 (25 [21[25[28|" " |1.9| ¢ |380|oj20(s0f0 |0 |ofo o foas[25[30015|5 00|71 " 0 |0 f106 |95 |6 (75|
Pool
325|> [step Run |s6[0|89 | 8 | 7 | 8 [10|%®|1.9 3 [25]20[15 |20(10(35|0 |0 | 0 | 0 |15[15]aof2s| 5 |0 [0 37[2°| 0 |0 |0 |6 |*°|6 |X° Lriffle (32 ft) 1
4 5 0 0 0 run. Step Glide
4| Mid 2.1(0.4 10(10 1.6
326/ | Channel [65(75(34| o [10|9 |9 [1.2| ") ¢ |3[tofo] 0 |20[70]10]0 |00 |0 2s2spas|s [o{o o] "o |o]o|6ss|6 60| -
Pool
327|3|step Run |66[82| 1 |13[ 9 | 9 [20|%4|%7 3 |10[15/20|10(20(35] 0 |0 [ 0 |0 |5 | 5 [a0[35]20| 0 |0 [53]098| 2 |0 |0 |6 [1°] 6 |05 Lriffle (63 ft) 2
4 4 6|5 0 runs
Mid-
4. 1.73.2]0.2 10
328/ | channel [65(83(37 |18 |20[18{16| || ¢ |3 [10j40| 0 [20(30(10/0|0 | 0 |0 f25[25]45|5 |0 |0 0|58 |96| 4 |0 [10|6 | | 7 |85 3
Pool
) X Lriffle (20 ft), 1
329 i Step Run [65(77[54(11 16| 8 | 8 0.4049 <5|0|50| 0|0 |s0{0|o|o [o]5 |5 |aojaol10|0 |0 |96]99|1 [0]0|6|65]|7 |65 " erfmoft),
4| Mid- 1.7|3.1]0.3 10{10 2.8
330(""| channel [66[75|78|13|8 [20[10":"|** [* 3|10[30[10{10(50| 0 |0 [0 0 |0 [20[20|50[10| 0 [0 | O o|o|o|s|90]|6 (80|
2 9|81 0o 7
Pool
3. 0305 10 Lriffle (20 ft), 1
3317 |step Run [66|72(48|11[10| 7 [16] " 3540/ 0 |0 |40[20{0|0 |0 |0 f1010[70f10|0{0 [0 |93 | |0 |05 |5 |40|6 |95 " erfm )
o | Mic- 171 o2 2.9
332|; | Channel [65(75(31(12 1614/ 7 |*,"32| ;30| ¢ |3 [15[35[10|0 [35]20{0 |0 |0 |0 [10[10f60j15|5 [0 |0|79|75(25|0 0|6 [s0|6 (0|
Pool
1| tow 0307
33| | gradient f65[72/50| 9 |7 |8 12 *|") 2|s|oles|o|o|35|ofo]|o|o|o]olaofs0/10{0 |0 |98|95|5 |0 |06 |95|6 |50
Riffle
) 1.0[2.0[0.2 L.
33451 Cs;’:' 65(71[60(14]12| 9 [21 40 5002 200 ¢ [3]s[20[10]10[60]0|0]0]|0 |0 [30B30f5|5 0|0 |0 |98]a0|60|0 |08 [s0|6 |60 38 End 8/13
1| tow 02|09 10
335 | gradient a7juafal |75 2(s|ojo o |ofo]o|oo|s]|s|aofojio|o foo9]so|s0|o 0|8 |60|6 50 Start 8/14
Riffle
4| Mid- 0.9(1.3]0.1 1.1| LogJam, m/I
336 || channel [62[74|53|10|7 186 | - |">|""|2o| o |370|0|30[40|30| 0 |0 |00 |0 |25[2535}10|5 [0 |0 |93 |60]20|0 |0 |8 |70|6 |85 | g Jam, m/%,
2 216(8 8 | spans channel
Pool
Low
337 i gradient 12{10|6 14 0: 0"13
Riffle
Mid- Combo 4.2 and
338 ‘;‘ Channel |62[7443(13 [14/16[10(1.4 2;3 Of ¢ |32s|0]|5]|0|90]|o|o]ofo |s]|30[30[30/10[0]0|0|92]98|2 |0 |20[6|05]|6 |80 Zf 6?51'&"5;
Pool enough fora 4.2
3 31 075 3riffles (20, 16,
339 [Step Run f64[72|" | 9 |6 [12{10["| 3|5 |20{20{25|25|10|0 0|0 |0 |55 |40[a0|10{0 |0 |83 [90|10|0 0|6 [90|6 (95| |1ft) 3 runs. Last
110 feet = glide.
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sicl ¢ EBRIEIZEREIZIS ol = EREIEIZ2I2ESEREEERIGEIEEIRE ElEERIE| :
2B 2 BIEBIEEREEIEIEIER| § SEEIEIEEIEGRIERIRREIEEELIEIE I EEEIZE|Z|E 2
ES z BrRlEIZEEESZ|IZISR] 2 |E2le 2513 EE TR EEIR 221812 1R51R]5 250 Z
3B z =l SISEE 122|812 8 5|2 (3 a5 g r‘g @ 3|8 =SSR 528
gR| 3 2R & s “[C5] |2 si=ls| B &
= joa
Mid- 1.1(3.2(0.3 10 2.8
340/ | Channel (64176|69|1210(17|8 """ "Ja0| ¢ |390|5[10|55(30|0 |00 [0 |0 [25[25[30[20|0 (0|0 |94| 10 [0|0|6 (90|6 60| Log jam
Pool
s> Step Run [63(7994| 9 8 |108 |41 3|5 40| 5 |5 |s0{0]o]o|o 0|55 fasfsstolo |0 [2°1*] 0 |o|o|6|75|7 a0| [?iffle (33,347
4 712 0]0 1lrun
Mid-
342|% | channel [63[73(67[11 | 8 [1410[23[%3(%5]ss| ¢ |3 f20|0]5 |10[s5|0 0|0 |0 |0 [25[2s[sofis|s [0 |0 [2°]*°] 0 |0 20| 6 [o5 |6 |85 |:E
2 891 oo 8
Pool
3. 03 10{10 temp probe. 2
343|) [Step Run (631739211 [10(14/ 9 " | 1 2| [0]10(0]90|0 |0|0|0 |0 |10[10[401355 |0 0| "' 7|0 [0 |0|6(95|6 |90 riffle (57, 10 ft) 1
glide. Step glide
4| Mid 1.5(3.4(0.3 10 3.0
344 | Channel (65(76|54| 8 |9 197 |°1%°|","[30| ¢ |210{0|0 |0 |90]10|0|0 |0 |0 [25[25[3020|0 [0 |0 (73] | O 0 [25]6 (956 80"y
Pool
Mid-
3451‘ Channel [65(79(57 | 9 71462§A4O§S4O ¢ |2|5]w0|5|5|0|0|o]ofo [8of25[25/20[5 |0 [0 [25[89(99] 1 0106156803;1
Pool
1| tow 11 0305 10 (+80) road
346 | | gradient [66[82| " |15 [16]16[12 1|<5|0|s50|0 |0 [s0{0]o|o0|0]|5]|535[35/20{0 |0 [77]7. | 0 |15[20|6 |80 |6 |80 )
1 ) 0 216 0 crossing - ford
Riffle
4| Mid 2.0(4.1]0.3 10 3.8
347/ | Channel [65[85|56 20 (12[2720( .| "5"| |10 e.d |3 [20]5(20{30(40|5 |00 [0 |0 [25[25(40[10|0 (0|0 60| "I O [10{0|6 (606 [10|)
Pool
1| tow 0.2 10
348" | gradient 20(9|6| {11/ "|0.4 1is|of "lojofo]ofo|olo]o|o4oja0f20(0 |0
Riffle
349‘2‘ 668538171123161_;,0170;25 d |3[15|0f25[35[40{0|0|0]|0 020253005001[?955 00685690]}3
350 32 Glide |6783|70{11|16[9 |7 oés 13 3|5 30[30| 0 [30{10|0 |00 |0 [25[25[30[20{ 0 |0 [0|95]|95]| 5 |0 |0 |6 [90]|6 |90
4| Mid 1.5(3.2 2.9
351| | Channel |66(83(57 17 24[13[13| """ |0.3 ¢ |3 [20}40]10|10(40|0 |00 |0 |0 [25[2540[10|0 (0|0 |5 |50/50(0|0|8 (10|8 (80|
Pool
Backwater (off
channel) pool,
but no obvious
351.|6. 0.9(3.0/0.1 forming factor.
1 ls 67(83(39| 9 (101215 |27 ||, 3 [25/50{ 0 |0 [40]|0 |0 |0]|0 |O 29| opofaari
connects to
bottom of 347.
Four ft. undercut.
352 z‘ Step Run [69(82 152 11[13(9 [12 0"18 1i3 3 [1025[25[25[25| 0 |0 [0| 0 |0 |55 [4040[10{0 [0 |97|60(|40|0 |0 |7 [75]|8 |50 Zr'fﬂ;i::;_zm)
353 51 Cs;’:' 68[s0[92|11[12[12| 8 19')2 2; Ozfzo ¢ |1)s|io|10]0 |0 |0 |o|o|o |sof15[15a0f10[0 |0 [20] [a0l60|0 |08 |70|6[s0| 2
1 Low 10 02l06 Near top of unit,
354| | gradient |67/83| "’ |14 |8 (1320 ° | 2 |<s|10(80| 0 [0 |10{0|0|0 |0 |55 [35[3520{0 [0 |91]|95|5 |0 |0 |6 [90]|8 |80 shed (?) on LB.
Riffle Horse camp?
4| Mid 10 1.2]2.1]0.2 1.9
355 | Channel |65(81|""|24 20j40[11| | 7" 3[750120(55/25/0 |0|0| 0 |0 [202030120[10| 0 |0 {70160 (40| 0 0|6 956 (90|
Pool
Low
356| % | gradient 18|13fu1| [14/%2[%2 1s|0[®|o|o|o|ofo|o|o]|s |5 aokolio]o |0
; 3(8 0
Riffle
357 32 Glide |66(77(60|16(11[14[22 0%6 15 3 [10/20{15[40[40| 5 |0 [0 | 0 |0 [10/10[30}40[10|0 0 |85|40|60| 0 |0 |8 [80|8 |80 End 8/14
4| Mid 1.2, 0.2 2.0
358 | Channel |64(69|48|17 (22122| 7 |"12.3|" “J10| d |3 15(35(30|25/40| 0 |0 0|0 |0 20120[3025|5 [0|0|73|50(50|0 0|6 {906 90|, Start 8/15
Pool
1| tow 02[03
359| | gradient 25(12|7| 6| 7 1|<5|0|20(80|0 [0 [0]|0 |0 |0|O|O |40[40]20[0 |0
Riffle
360 33 Run [64[70|50|12|16[12|9 Of 1.1 2|5 |s0[10{ 0 [30{10|0|0|0 |0 |55 [35[3520{0 [0 |75]|70|30|0 |0 |6 [95|6 |5
Lateral Root wad
5 Scour 09/1.9l0.2 10 17 enhanci.n.gpoolis
361 Pool - 164/69(61|119 [15(10|""|' " "30| ¢ |3 [10[40(20|0 40| 0|0 0|0 |0 [20[2030[25(5 |0 |0 (94| |0 |00 (6(90|7|5 |'"| from living red
Root Wad alder, still
Enhanced standing
1| tow 0.20.6 10
362/ ,"| gradient [65(72|47| 9 (10| 5 [11)" |/ 1/5|0{95(0 |0 50|00 0|00 301403000 (88| 7|0 |0|0|6 9565
Riffle
4 Mid- 16/3.402 31 On a bend.
363|, Channlel 64(75(83 |21 22(18[04| 7|7 TS| d 2[5 145]10| 0 (40| 0 |00 [0 |5 [25[25(25/5 |0 0[20(99]99| 1 0|5 |6 (906 (75" Access,t[;ailto
Pool roa
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|3 3 3'5°m2555_--5nm3 4 <O:E53:.Znaxnzgoo—-‘géa-—‘w3=’o=° °
z |F| 2 2ZEEIEZIS|2El g 2ZE1Z%2E(E2E R FEREREEREIESIZREIFIZEIZIS 3
szl 2 BPEIZEEFFIZIZ|cR] &2 E3[E 21ZIs3 3 BRI IFEZ2 =B85 12ER]s 25 |0 @
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Lateral
364 5| Scour 65(79(33 (24 24(24(23 16125/1.0 c 3]20{0 [45|45(10({0 (0|0 |0 |0 |20]20|50{10{0 |0 |0 |97|80|20|0|0|6|95|6 |85 15
2 |Pool - Log 915(1 4
Enhanced
4| Mid- 1.3]2.8(0.8
365 2' Channel 647984222322205 1 1 c 3 15/15|35|30|5|0|0| 0 |0|30[30[35/|5|0|0|0|78(95|5 |0[0|6|95|6 (95| 2
Pool
1| tow 10 030.4 10
366‘gradient668301620199"1 6 1<50500050000000353530009360400069560
Riffle
(+35) RB trib. No
water at

3 05l0.9 10 confluence but

367 Glide |65/83|36(8 |9|10[6| . | 1|<5/0|50(0|0|50|0|0|0 [0O(35[35(30|0 (0|00 (87[40(60(0 (06 6 (95 yes water about

2 8|8 0 X

20 ft. up the trib.
Very incised
canyon.
Mid-
. 2.7|4.0/0.4 3.6
368 Channel |66(87|40(37|32(42 9|5 |2 3160|{0 [40(60({0 [0 [O|O|0O |0|30/|30{30|5|5|0|0|87 0|0[6(20|6|70 3 Log Jam
Pool
1| tow 02[0.4
369 ‘gradient668753138625é 2 2|5[30(35|0 (35(0(0[(0|[0|0|0|0|35[35[30/0|0(95|90|10|0|0|8|80|6 |90
Riffle
Mid-
4. 16 3.5/0.2 33
370 2 Channel |65(82 5 23(25[24[19|1.6 5|4 20 c 3]10{20{20(25(25(10(0 |0 | O |10|10|10}40(10|10| 0 |10{71|30|70| 0 |10| 6 |85 6 1 85
Pool
371 3. Step Run |65(83 10 15|19(13|14 05110 3]10{25(25(25(25(0 (0|0 |0 |0 |25]25|25[20{5 |0 |0 10 95(5 (0|06 (806 (90 2 riffles (12, 19&)
4 0 3 (1 0 2 run. Step Gilde
Huge redwood
rootwad with cut
. stump on its side
4| Mid- 2.1[6.6[0.1 6.4[in stream formin
372|. | Channel |65(85|95|15(14[23|9 |, | . | & [30 d 3]40({0|20|20(60| 0 [0 |0 |0 |O|15[15/60|5|5|0 |0 [91]|45(55|0|0|8 [50|6 |60 . e
2 3|11(8 3 pool, maybe
Pool
more of a 6.3.
Stump diameter
=4.5"
1| tow 03 10|10
373‘gradient6686631217810é0.6 25030353050000004040100000002065640
Riffle
3. " 0.5|1.0
374Z Glide 668375181025181 1 51600 |0 |40|0|0|0|0|0|25/25/5|5|0]|0]|0|95|25|75|0|5|6|90|6 |70
Mid-
4. 1.02.5|0.3 10 .
3752 Channel [67[85]69|20(18/36| 5 s |22 c 3[15|5(25|50(20| 0 (0|0 [0 |0 [25[25{45/5|0 (0|0 (910 015108258502.2 Log jam
Pool
Low
376 1. gradient 18|19 |5 13 0.3(07 0 [<5|0 10 0|/0|0|0|0|0|0|0]|0|60]30
) 314 0
Riffle

a| Mid- 1.2]2.2 10 1.9| Bedrock=

377| . | Channel [67(84|38(17 [13]24|13|"."|".7]0.3|30 c 31]20{0(20(60({0 [0 (O[O |0 |20|15|15|25[25[15{0|5|93|0 0|0|6(95(8 (80| -

2 Pool 212 0 2 | cement blocks
Large (>4'
diameter)

Mid- redwood log

4. 1.9(3.5|0.4 1 X

378 |* | channel |6779|40 |16 [13[24[12| 2 [>>|%#la0| ¢ |3 |as|o[30[30(30] 0 |0 |0 |0 |0 [25[25[30[20{0 |0 |0 |96 | 0 [2°] 0 10| 6 [90|8 |8 [*:C| 2cross stream
2 2158 0 7 blocks fish
Pool .
passage at this
flow. End of day
8/15
B riffles (19', 3", ?)

. 1 .21, 1 2 . +100 LB

3793StepRun63703182515140 0 3]520{25(30(25(0 (0|0|0|0|5]|5|35[35[20{0|0|90]|0 000695695 runs+0.0

4 8 8|4 0 barbed wire

fence. Start 8/19
Lateral
Scour
5 0.7|1.80.2 10 1.5
380 Pool - 636949131414118 1 940 d 3(10/0(15|30(45]|10(0 |0 (0 |0 [10(10{30{30{20(0 |0 (91| 0O 0 006556802
Root Wad
Enhanced
3 N 05 3 riffles (1',8',5')
381 4 Step Run |63 (68 4 12(11(8 [18 8 13 3[30]10(30|35(20|5 (0|0 |0 |0|10{10|25[30/25|0 |0 (835 |95(0|0[6|90|6 (80 4 glides. Step
glide
Backwate
381.|6. | r Pool - 1.5(2.7|0.7 2.0
rroo 17)15| |15 3 20/10|10{50(10{20| 0| 0 | 0 | 0 [20[20[20[20]20
14| log 8|82 6
formed
g, Mid- 0.7|1.7 1.4
382 2‘ Channel [63{70|11|13]18 7 4 40.320 c 3(60/0(40|60(0 |0 (0|0 (0 |0|10(10{35[35|10(0 |0 00650690"1
Pool
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Mid-
4. 1.9(0.6 10 1.2
3832 Channel [63(71|55(10]| 7 [12|10(1.1 1 240 c 3]20{35( 0 [30(30(5 (0|0 |0 |0|25/|30{30{10({5|0|0|99|0 0 0|0([8(60[6 |95 9
Pool
1. 0.1/0.1
384 2 4110 10 4|5
1| tow 0306
385 1‘ gradient6469901010812% 4 2|5|0(50(50(0 |0 f0[0O[0|0O|5]|530{30[30/0|0(97|60]|40|0|0|6|95|6 |90
Riffle
386 32 Glide [63(68(45(13(12|11(17 0%5 1.1 3]10{25(25|25(25(0 (0|0 |0 |0 |15]|15|30{30{10{0 |0 |96|60|40|0|2|6|95|6 |95
4 Mid- 10 1.4(2.6 10 10(2.1| long pool, to
387, | Channel |63]73 17(17{19(15|" "|""|0.5 c 3 15/10|30|40| 5|00 |0 |0|25[25(/4|5|5|0 |0 |97 0]10|0]|6|95|6 : 6 poo, top
2 Pool 5 412 0 0|2 | part=5.2/53
388 i Glide [65]73(97|13[15]|19(5 0: 1.5 3|525(20(25(20({10({0 |0 | O |0 |20|20|25[25[10{0 |0 [81|50|50|0 |0 |6 |90|6 |90 (+73) Bridge
Low
389 L. gradient 2711512150_;’2053 2|5|0(20(30(45|(5 (0|00 05535352000991000 0069561(;)
Riffle
Lateral
Scour Root wads from
5 0.9 0.3 10 10 1.1
390 Pool - [65(74|30(|11[15(11|6 1.5 10 e 3|5[40[0 |0 [60({0(O|O|0O |O|10|10{35(35[10{0 |0 98(2 (006 6 (90 living alders in
9 4 0 0 6
Root Wad bank
Enhanced
Low
391 L gradient6674331061312033056 1(5 01[?0 0)0|0|0|0|0|0|0(30]35[30|5 0991000 0[5(6(95|6 (85
Riffle
4| Mid- 1.4|2.5(0.4 2.0/ Rootwad
392 _"| Channel [65(74|88 |13 [12|17|10|" """ | . |20 e 3 ]20{10{10|25(55| 0 [0 |0 | O | 0 |25/|25|25/20|10{ 0 |0 |94|50|50|0 | O 6195|".
2 41118 3 enhanced
Pool
1| tow 0.3[0.3 10 10
393 1‘ gradient (6571|2113 (10(10{20 3 8 1[<5(0 0 0|/0|0|0|0|0|0|0|0|40/40/20|/0|0|96(|40|60|0 |0 |6 o 6 (80
Riffle
4| Mid- 2.3(4.1]0.3 10 3.8| Rootwad
394 || Channel |67(72|57 |19 (2023|147 | .| .” 20 d 3 [20{10{10|10(70(0 (O[O |0 |0 [30|30{30{5|5|0|0 80|20|0 [10{6 |75|6 90|,
2 7(5(1 0 4 enhanced
Pool
4| Mid- 1.7[3.0 10 2.0
395 2‘ Channel |67(72|55 (14 |14(14|14 2 5 1 c 3 ]40{10{30(30(30|(0 (0|0 |0 |0 |25/25|35[10{5|0|0|85|95|5|0|0|6 0 6 (95 5
Pool
1| tow 01 10 10 |10
396 ‘gradient6680381114613§0.3 1[(5(0|0(|0|0O 00000003045205 0827525006060
Riffle
3. . 0.5 10(10
3972 Glide 6575581313121541.2 215(5]20|75|0 00000151550155000 o 0]0|0(6(90]|6 |95
a| Mid- 0.8(1.2|0.4 10|10 0.8
398 .| Channel [65(71(28 |16 [15]22]10| | 7|, c 3 [55[20{ 0 [70(10(0 (O[O |0 |0 |25]25|30{10{10{0 | O 0(0(0|6(90|6|95]| ;
2 7151 0|0 4
Pool
1 Low 0.2los 10
3991'gradient65725081085é 5 3530300301000005530303000940000675685
Riffle
Formed by a
4 Mid- 2342 39 huge rootwad,
400 2' Channel [65(70(73 (15 [18|15[12 7 2 03 3 ]45(10/10|10(70| 0 (O (0| 0 |0 [30(30{30|5|5(0|0|93|2 [98|5|0 |6 [95|8 |80 2 combo 4.2 and
Pool 6.3, pipe across
stream
Low
1. .2(0.4 1
401 gradient 20(14 (12 160 0 1[<5(0 0 0|0|0|0|0|0|0|0]|0|25/|30/25|20|0
1 . 612 0
Riffle
Top of pool, two
. 1.3(3.8]0.2 .
402 5.| Corner 65(73(96 {16 [16/20(13 3/3-8/0 50 c 3 (10{20|20(40(20| 0 |0 [0 | O | 0 [25/25[30{10(5 |5 |0 85]|20|80|0 |0 |8 [75|6 |95 36 artificial cement
1 Pool 1182 6
logs cabled to RB
1| tow 03[1.2 10
403 1‘ gradient [65(68(95 (10| 7 (14| 9 9 1 3|5[20(60|(0 [0 [20{0|0|0 |O|0O |0 |30{30[30{10{0|99|98|2 |0|0|6 0 6 (90 End of day 8/19
Riffle
Mid- Log jam, 36'w x
404 4 Channel [63(65(|42(23|36(26| 6 19136 0.2 c 3140{5(30(30(30(5(0|0|0|0|30|30{25[5|5|5|0|80|60|40|15|/0|6|60|6 |75 3.4| 6'hx 171, Start
2 55 5 8/20. Start
Pool
Raney
1| tow
405 1' gradient [63(67|28|6 |6 [6|7 [0.3(0.4 2 |10{0 (50| 0 [50({0 (0O|O|0O |O|0O|0O|30{30[30[{10{0(97|98|2 |0|0|6|80|6 |20
Riffle
) (+40) LB trib with
4 Mid- 1.2 10 10 water.
406 | ' | Channel |63|65|43|15|12|19|15|-"|3.3]0.2 10 c 1(ofo0 0|0|0|0|0|0|0|30(30[30|10|/0|0 |0 |98 0]0|0]|6|90|6[90|3.1 .
2 7 0 0 Bettencourt
Pool
Gulch.
1 Low 10
407 | | gradient [63(65|59(13|15| 8 [16(0.3(0.6 1 ofofo|o 0000000303535008029800690660
Riffle
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= = =L ke
Long piece of
LWD parallel to
. channel,
Mid-
1.2 0.2 2.4 |artificially placed

3‘ Channel 63(64|82 (21162521 2.7 10 d 3 ]25[15(20(60(5 (0 (0|0 | O |0 [30|30|30{10{0 |0 |0 [95|50|50|0|0|7|35|7 |80
Pool

w
w
w

and cabled into
place to protect
right bank.
Cabins on RB.

Huge redwood
stump on RB, but

Channel (65(70|34 |13 |13]15[12 1.6/0.1}40 d 3(30{0|30|0 (70| 0 (0|0 |0 |0 [20{20/40]20{0 [0 |0 |91|95|5|0|0(6(80|6|90(1.5
Pool

alide [62[67|"|25 |21[25]28|8| 10 3 20| 5|15[30(50| 0 [0 |00 |0 [30[3030[10[{0 |0 |0 |99|60[40]|0 |0 |6 |40 6 |60 not creating a
3 515 pool. Another
teathered Doug
Fir.
4| Mid 0.9 10
| channel [63(68|40 |21 [28[22]14|" . |2.4{0.1[20f ¢ |3 |10f10[30| 0 |60| 0 [0 |00 0[30[30[30|5 |5 |0 [0 93| | 0|0 [10]7[90|7|10[2.3
Pool
3|step Run [63[67|*8 |13 |14|10[15| 6 |6 3 |10]20[20|1030[20] 0 |0 | 0 |0 |10f1025[25|20f10| 0 |ea|s5| 5 |0 |0 |6 |os |6 [os|  [Rriffles (21,913
4 7 715 |glides. Step glide
5.| Corner 1.2
7| ont” [p4[68[54 1415 [13[13| ;" [2.5 |04 ¢ |31]20[30|20{10(35| 5 [0 |00 |0 |25[30[30[10[5 |0 |0 |75]|00|10|15|0 | 6 |40 |6 |80 (2.1
Low
L gradient olg|7] |8|%%|os 45(45|10
1|8 2
Riffle
5| comer leaiales 11| 8 [12[13| 13> [o.3[2s| ¢ |3 ]30f10]10[30]50| 0 [0 |0 |0 |0 |20[20[30[20[20| 0 [0 |*°[98| 2 |0 |0 |6 |90|6 |20{%*
1| Pool 65 0 5
1| ‘tow 0.2
1 |eradient [64[72/ 4 |12]13|8 [16|"," 0.3 1| |olso|o|o[so|ofo|o|o|o]|o[30aof30[0]|0]|o9los|s |0]0]6[s0]6 |60
Riffle
4 Mid- 12 Combo 4.2
| channel l64(70|93 |14 16[1411| " "|2.4/02[10| d |3 |10]0|a0|0 |60|0 |0 0|0 |0 [2020/3020/10|0 [0[99|98|2 |0 |5 |6 |50|690[2.2| (rootwad) and
Pool 5.1
Lateral
Scour
Pool - 6570549111060:170540 d |3[30[30[15]| 0 [s5|0 0|00 |0 [25[25[30[10[10|0 0 |99 |98| 2 [0 |5 |6 |80|6 [80|1.2 (4.22)
Root Wad
Enhanced
3 |step Run [65|68| 22 |10/ 6 [10[13| %6 |1.4 3|5 |20/15|25(35| 5 |0 |0 |0 |05 |5 [4030[20| 0 |0 |95 |20]80] 0 |0 |6 80| 6 [s0| ¥ f2ken- 3 riffles
4 2 1 (11',6', 3')3 runs
4| Mid 0.8
2

Mid-
‘; Channel 64685513121790'91.80.515 c 3]525(25(25(25(0 (0|0 |0 |0 |20]20{30{20{10{0 |0 [95|98|2 |0|0|6|30|6|80(1.3
Pool

Mid-

i‘ Channel [65]66/39(11 |9 [11[12 1"12 18/0.7]0| e |1|5|ofs0fs0|0 |0 |0|0|o0|0[30[3030[5|5]|0]091|25(|75[10{0|8 |20]6 |90]1.1
Pool
1| ‘tow 03
| | eradient 65/67|77|11 1127 [15|" " 1.2 3 [2020|20{ 0 |10{50|{0 |0 |0 |0]|0|0[25[3535|5 |0 [83]|50({50| 0 |0 |6 [40|6 |80 End of day 8/20
Riffle
4| Mid- 13
5 | Channel [62(65/33{14/15/11117|"%2.8/0.120|  d |3 [1030| 0 |20|30(15|0|0|5 |5 20201301510/ 0 |5 |91150(500 |0 |6 |95|6 [95(2.7|  Start 8/21
Pool
33‘ Run [63[65(69 1517121705;,6 12 3 [10[25|25 [25(25| 0 |0 |0 | 0 |0 |20]20[20[20[15|5 |0 [92|95|5 |0 |0 |6 [80|6 |90 Combo3.3,3.2
4| Mid 1.4
5 | Channel (62165|55|13117(16| 6 | " |2.3/0.3 [0 ¢ |3 [10[15[20|15/ 0 |0 [0|0|0 |0 [25[25/30(15(5|0|0 99|98 2 [0|0|6 [80|7[10| 2
Pool
Low
i‘gradient 17|5(6|3 0:0.3 370402004000000003535300015100000650750
Riffle
Stream
. dissappear under
Dry |13 4 lan undercut bank
blocked off by
Icobbles and roots|
1| ‘tow 0.1
| | gradient gle| |4|7[; |03 130[10[90|0 |0 |0 |0|0|0|0]|0|035335[30
Riffle
4| Mid 2.5 10
5 | Channel (62168(41 26 26(27(25| " |4.3|0.2[10| ¢ |3 10/0[1040{40| 0 (0|00 |0 [2020[35(15(10/0|0| 195|500 |8 (606 [20]4.1
Pool
4| Mid- 09| . |11 10 0.8
5 | Channel 163/68/26(20[25127|9 | "] 2 | "[20f  d |3 10{0|40|50(10{ 0 |0|0| 0 |00 |0 [30[30}30(10(0 160|400 [0 |6 |75|6 20|°;
Pool
i‘ Step Run [63[66(44[13| 9 13180i3 0.6 3|5 [30[40|0 |30 0 |0|0|0 |0]|0|0e0ao20|0|0 |08 |75]25|0 0|6 |75 |6 |75 Zr'fﬂe:u(:s’g)’z
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z |zl = SIgl = < < |= E'__E e z
o
B & || [=lzl5l2LIEIEISR] & |2iBf O o Y I =l Rlx| BEB18|=|T 2|2
2 1= F @ SElgl |2 ||z ESIE ERPYEAESFEAES PN R X HEIEIES 8
c Bl 2 ZEIEEEIERIS ||z 2 |12E2R|<=EFEEgE2RRERFZIEEZEFECEIEE S
slicl s BlRIZZEREIgIEel| 2 [ElBlElzlzIelEERI2EEEERIRRIZ2IEEISIERIE|S E
|3 3 3'5°m2555_--5nm3 4 <O:E53:.Znaxnzgoo—-‘géa-—‘w3=’o=° °
z 7 2 2IzEEIEIzIZI2le] g 1251222z 2282z EEReE|5|2IgEFIZRIZIS =l
szl z BPEEEZESZIZIcR] 2 1838 2IZIsEIZERE]IFlEERZBI85IRIEE|sEs|o @
SE| 2 Pl IFIFEEMNZIZIEE 8 528 w%"’g.rm o (@ S| F[RIZIR[E[R |8
TR 3 SITIEEl ® = =8 sPEl BB
= joa
Mid-
4, 12 13[2.8 22
432|; | channel [63(68| . [19[18[30| 8 | " | " |0.6[s0 3 50| 0 |20[30[s0( 0 |0 |0 |0 |0 [20f20[25[25[10| 0 | 0 |93 25|75 0| 0 [6 |70 6 [85|°;
Pool
1 Low 02
43| |gradient [64(70|16| 7 |8 | 7|6 [~ |0.5 3 [30[30| 0 [20(50|{ 0 [0 |0|0 [0]0 |0 |aslas[10{0 |0 |99|75|25]|0 [0 |7 406 |80
Riffle
EN 0711
434|7 | clide [6a70/26|8 |6 [118 |7 | 3 [10[20{10{ 0 |70| 0 [0 |00 |0 [30[3030[10[0 |0 |0 |99|75 |25]|0 |0 |6 |80 |6 |70
1 Low 01
435 || gradient ale|s| 7] o2 oo 0|0 |asjasf10
) 8
Riffle
436> [step Run [63[69|04| 9 |7 |5 14]%%|1.3 3 |a0|20|20(30(30| 0 [0 |00 |0 |10]10[35[35[10| 0 | 0 |99|60|20| 0 |0 |6 |75 |6 |95 3 rffles (2, 8,
4 5 18') 3 glides
4| Mid 10 1.6
437| | channel [6a[6s| .’ |20[14[14/31] " [3.6/0.2[10| d |3 [15[15|15(3535| 0 |0 |0 |0 |0 [25[25[25[20| 5|0 0|96 75|25 0|0 |6 |75 |7 |90[3.4| End of day &/21
Pool
o | Mic-
438 | channel [63(66|56|13[13[187 | 1 [1.9| 0 [20{ d |25 fao|10|0 [50| 0 [0 0|0 |0[25[25[s0[1010| 0 0|96 |20|80| 0 0|6 [85 |8 |75
Pool
3. 05[0.7 10
a39|7| Run |e3[ralsa| 7 |7{6|7 (7 3 j10[30|10| 0 [30(30| 0 |0 0 [0 [10/10[30[30(20{ 0 |0 |84 0 || 0 0|6 |90] 6 [o5
1 Low 01
440 |gradient [63(71(22| 8 | 7 |6 [10[ ;" 0.3 olo|o|o|o|o|o|o|o|o|o|o|o|slas30{0]0|s6|20(80|0 |08 [80|6 |90
Riffle
4| Mid 1.0 Combo 5.1 and
aa1|7| channel [63(71(88|14(10[1715|" *2.1/0.3060| d |3 [10[10] 5 [30|40| 0 0|00 [15[25[25[30f20[20| 0 [0 |86 10|30 10[ 0 |6 |80 6 [90|1.8 0
Pool i
4| Mid- 0.8 10 Root wad
442" | channel [63[70|36 |13[1518| 7 |*:"|1.7|0.5}a0] o [3160|5 |10|20(65]| 0 [0]0 |0 |0 |20|20[30[20[10{0 |0 |* |60[a0|0 |0 |6 |70|6 [90|1.2| NOOtW
2 8 0 enhanced
Pool
Dry upstream,
Secondar
442,161 cpannellsa72|13[ o | || |%C|16/oa e [30]o|o|s0/s0|0|0lo]o]|ofslol2slol20l0]0[*|20[s0|0 |0 15| connectsat
1 (1 3 0 bottom but no
Pool )
fish passage
3. 0.4[0.8 10 o
4437 |step Run 6a[74[30| 6 | 7|5 |7 °" [ 210050/ 0 |s0[0 |0 [0 o |o|10f10[35[35[10[0 |0 | "|60|40 0|06 [90|6 90| | triffle (6) 1 run
4| Mid 1.8 10 Log jam, 35'w x
444| | channel 64[72/49|14|7 [27]8 | :°[3.2]0.1]a0| o |3 [s0|10]20|40(30| 0 |0 |00 |0 [15[15[35[25[10[0 |0 | |60|40|0 |0 |6 [95|6 |o0[3.1| ~OBIA™ 2>
2 5 0 8.5 x17'
Pool
4451‘5tepRun 64[78|21|10|8 111005;,3 0.6 1|s|ol10f90|0 [o|o|o|o|o|s]|s]|20]35[30|5|0|87|s0|s0{0|0|6 |90|6 |o5| | 1riffle (37) 1 run
o | Mic- 11 10
445| | channel [64(74(19| 9 [10[11] 7 |"*|1.9|0.6[20f ¢ |35 40|20(40|0 |0 [0 0|0 |015[15[s0[3010|0 0| '|40|60| 0 [0]6 (306 [05 1.3
Pool
1 Low 02
447| ] | gradient [65(74/56 |19| 7 [25[24("," 0.4 3 [10[30|20[10(20| 0 [0 |0 |0 [0 |0 |0 [30[30[30[10] 0 |99|30|70|0 |0 |8 [80 8 |45
Riffle
44832' Glide 657739172412160_;’50.9 15 [25025|0|25]0 |0 |0 |25|0|5 |5 |as|3ofi0|5 |0|97|70|30|0|0|6 [90]8 |5
) 12 . 2.
44951 Cs;';f' 64(79(83 |16[16[22[11( " (3.3 056 ¢ |31w0f10]35(35|5 |0 [0]0]|0 [1510/10/40 5 |5 [10]20|92|20 (80 15| 0 |6 |90 |6 | 5 56
1| tow 10 0.2 10
450/ | gradient [65|78( |12 11{ 9 [16/" " 0.4 35 [2s|2s| 0 [2s[250 0|0 o]0 fo3o[sofsoltofo | |25 |75 0| 0|6 [s0| 8 [20
Riffle
4| Mid 0.8
451| | channel l65(77|98(17[16/17| |°°|1.9]02[20f ¢ |3 |10020[30(30|10| 0 [0 0|0 [15[15[25[25[155 |0 0|99|80 (20| 0 |06 [s5 |6 [90(1.7
Pool
1| ‘tow 03[0
452| 7 |gradient l65(78|15 | 8 | 5 |9 [10[ " 2[20{0(s0[0 |0 |20{0|0{30[0|0 |0 |20l40[35|5 |0 |94a|10[90]|0 |0 |6 [80|6 |70
Riffle
4| Mid- 18
453 | Channel [65(77|78|15 [10[2312| " [5.1/0.5 3 [10[10{20(35 30| 5 [0 |0 | 0 |0 [25/25/25|20[50| 0 | 0 |90|10[90| 0 |0 | 6 |90 |6 [80 4.6
Pool
5.| Corner 11
asa| 7| “or les|74|77|1012011) 8 |7 2.3|05[s0| ¢ |3[20030| 0 [20(50| 0 {00 0 |0 [20[20[20[20]10| 0 [10|o8 [20|80| 0 [0 6 [s0 6 [901.8
1 Low 0.3 10 [Trail crosses. End
455 || gradient [65[73(33 |18[17[19)17[":> 0.6 1 |<s[20[50| 0 [20{10|0 |0 |0 |0 |00 [30[30[30[10 0 |92 | 0 |* |0 |0 |6 |95]6 |90 :
. 7 0 of day 8/26
Riffle
as6|> | €™e" looleo[13|1al17faslea| %7 %3 ko| o |3 |1o]20|20]20(30|10]0 |0 | o [10]25|2s|2s| 0 [10] 5 |10]78 |10]s0] 0 |0 | 6 [90 |6 [os [23| Start8/27- BF
1| Pool 4 8[3|5 8 taken
3. 02[03 10
a57|3| Run  |eoj6ol15|1011|8 f10|"" 1jtofo|o oo [ 'loofo |ofoftofs030f20(0 |0 |89{10/90| 0 [0 6 906 95
5| ¢ 1.1]2.0[02 17
as8|7 5227'6160907109325 o 50| ¢ [1]s[so[o|os0|0 o]0 oo fo20f20[15[10f5 |10]92|10|90| 0 |0 |6 806 85|
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z |zl = SIgl = < < |= E'__E e z
o
g% “9’7 = HEEE] %5%0— o "’se: g§xu— 2 R(x =k ;gg’x;ﬂg&
8 (= & @ alzlgle |%x |9 |F = FHISIE o o c X BN » SIS R 2(a[|=x]|< 9
cEB & [ZEEEEEIZ|EI2R] 2 Z2Els|<3lFEElz kR ER el S 2EFEIZEIFIE S
slicl s BlRIZZEREIgIEel| 2 [ElBlElzlzIelEERI2EEEERIRRIZ2IEEISIERIE|S E
|3 3 3'5°m2555_--5nm3 4 <O:E53:.Znaxnzgoo—-‘géa-—‘w3=’o=° °
=z [F - SIZIEEEz52 [ o m<~n.n.mﬁ"’:m——n.mu—c'%gz,o,‘.ﬁcrgs"?3r2 S
szl z BPEEEZESZIZIcR] 2 1838 2IZIsEIZERE]IFlEERZBI85IRIEE|sEs|o @
SE| 2 Pl IFIFEEMNZIZIEE 8 528 w%"’g.rm o (@ S| F[RIZIR[E[R |8
g (@ z i E’.}S & =~ (] El [ S Q.g 3 '}.;,_
- = joa
1 Low 02
459 |gradient [60[61(22| 4 |3 4|4 |". |04 2 [10{0] 0 [30|10]60[{0|0|0 [0]5 |5 |25[3530| 0|0 |93|20(80| 0 |0 |6 |50 |6 |70
Riffle
Mid-
4, 1.0{1.9]0.2 16
460 | channel [61/63(43 (10| 4 [17|8 || "1 "%lao| o |35 f30|10| 0 [30]30|0 |0 |0 |0 [25[2530[15|5 |0 [0|93|s0(50] 0 |06 |65 6 60|
Pool
1| tow 0.4
461 | gradient [61/66(21| 9 |8 |5 [14[""|0.7 3|s|0|20{10/30]40{0|0|0 [0]|5]|s5 |30[30[30| 0|0 |89|50[s0]|0 |0 |6 [50|6 |90
Riffle
4| Mid 2.1[3.0(0.1 2.9
462 | channel [63(69|43 |10[14110| 5 [ %1% | 3 [po[10[20[40[30( 0 |0 |0 | 0 |0 [25[2s[25[15[10| 0 | 0 |88 50|50 [0 |0 [6 80| 6 [75|°,| SDA left bank
Pool
1| ‘tow 02|04
463 | | gradient 6369|3212 5 [10[20(">"| ", 1|s|s|w0]o|o[ss|ofo|o|o|s]|s]|2s]3030[5|0|e0|60|20{0]0|6 |75]6 |60
Riffle
464 33 Run  [6268|25 14201211%6 13 2|s35|0 |0 |35]30{0|0]|0 |0 [20[2025[25[10{ 0 | 0 |96 |40|60| 0 |0 |6 |50 |6 [80
Mid-
4. 13[2.2[0.2 2.0
465| | channel l62(68(67|13[11f17j12| 19" “loo|  d |3 [10|10[4s35|0 0|00 |0 [20[20[20f20015|5 095 [10]s0 (0|0 |8 |70|6 |65 |,
Pool
466 |> [ step Run [52[72[} {11 12| 7 14]%3]| %0 3 |10[10|15|6015| 0 [0 |0 |0 [0|5 |5 |30[30[30| 0 |0 |97]40|60| 0 |0 |6 [80 |6 |70 3riffles (6, 7,
4 7 413 44') 2 runs
4| Mid 15 2.0[4.0[0.2 10 38
467|; | channel [62(72| " [19[14f24f20[ <"’ % 20| @ |2{5 f30| 0 [10[30] 0 |0 |00 [30fes|asies|s |5 |0 [15| ' [20[s0| 0 0|8 [s0|7|10|;
Pool
1| tow 03[0.4
a68| ' |gradient 63| |27 [18[20[18[1s|" | 2|5 10[20{ 0 |10{55[0|0|5 [0]0|0 |30[35[30|5 |0 |94| 5 [95|0 |0 |8 [50|6 |70
Riffle
Lateral Two 5.3's catty
corner to
5| Seour 1.4]2.8/03 10 2.4|  eachother,
469 [>| Pool- [63[77]82|16]15[22[10:*|%%|%3[s0| o [3]10|5|20(35[35| 0 [0|0]|5 |0 [20[20040[10|5 |5 |0 |91]|0 [ |05 |6 |80|8 |50|* '
113]|6 0 7 | connected by
Root Wad deep (>0.5" flat
Enhanced p >0
section
1| tow 02|05
470| ] | gradient [63(78/37 |10[10| 6 [13[""|"; 1fs|olsofo|o|o]ofofso|o|o]|ol2oaspzols|o| [20|s0]0[37|8|15|9 |0
Riffle
Mid-
4. 17], |02 10 36
471|; | channel l64[80|5010[13[11]6 | ;"(3.9|"“l4o| d |1|10f0|10]0 |0 |0 |70/0]0 [2020[20/30[10/10|0 0| |75 [25] 0 [15]8 |60 7 10|*;
Pool
1| tow 03 10
472| ] |gradient [64(78|49| 9 | 6 |5 [16("" 0.6 1|<sf2s|25 |10]40| 0 {0 |0 |0 |0 |00 3030[s0(10| 0 [ "lao60| 0 [0 |5 |60 6 |70
Riffle
Mid-
4, 2.0[3.0[0.0 2.9
473|; | channel [64(80|741516[15[15["|*"| ", [30| @ |3 [20fa0|10[25 25| 0 |0 |00 |0 [2020pas[10|5 |0 0995 |o5|5 |08 608 |60|
Pool
1| ‘tow 02|06
474| ] | gradient [65(81(77 |18[15 (211"~ | " 5120(35| 0 |30|0 [0 |0|15]0 |00 |20[35[35[10| 0 |98| 5 [95]|0 [0 |8 |70 |8 |85 Ford crossing
Riffle
475|>| oM lealenl 10122 liofagfoo| 1t (1822 50| @ |3 f1of2s|15|20(35| 5 [0]0 |0 |0 [25f2s[sshols |00 |ea| 5 |es| 0|06 |70|6 |60 |
1| Pool 5 7013 8
Mid-
4, 1.8[2.8/0.2 26
476 | Channel lea[s1lo1|21f20[27| 7 |"F17°° "o ¢ |3| |5 |10[2535|0 0|00 [25[20[20[2015[10| 0 [15[04 555 35| 0 |6 (30| 8 [50| "
Pool
3 57 04 Sriffles (7', 11,
47| |step Run fes[s1|< |11| 7 [13[12[""| 1 3 |10[30|20{15 30| 0 [0 |0 |5 [0|5 |5 |25[30[30|5 |0 |90|15 |85 0 [0 |6 908 |80 10/, 38, 56') 4
runs.
. Flag, "NMFS fire
4 Mid- 32 2.9| pool 19, please
478" | channel 42(14]12| |15 “lo3jao| ¢ |3]40|0|20]60[20| 0 |0]0]0 |0 99(5 |9s|0|0|8[20]6|35]"  please
2 1 1 | do not distrub.
Pool B
Log jam.
3. 04|11 2 riffles (40, 17'
4797 |step Run |66[s0(ss |14 15[1215|"." | *; 3|5 [25[25(25/25| 0 |0 |0 |0 |00 |0 |20[35[35/10] 0 |97 [10]90| 0 | 0 | 6 |90 | 6 |90 " elsrfm’ )
480|>| €O leslglag |11 15[1s| 4 |15 27 %1 2530/ 0 1040|200 |0 | 0 |0 |25[25[30[10| 5 | 5 |0 |88 |55 [as 35| 0 | 6 40| 6 [80[%>
1| Pool s|7]9 8
481 32 Glide |66[80[18[6 |4 |67 0: 0; 3 [25[20|20| 0 |20{20[20{ 0| 0 |0 |15/1540[15[10| 5 | 0 |88|50(50| 0 |0 |6 |90 |6 |90 End 8/27
4| Mid- 29[4.2[0.1 4.0| start 8/28. Lo
4827 | channel [63[65|50|15|7 [28|11|=” | %2> ¢ |31o0|5{30[40| 0|0 [20{0]0 |5 [202035|10[5 |5 |5 |88|5 [95]|0 |0 |6 [s0|8 70" 6. 108
2 8|37 6 | jam,29'wx 8'h
Pool
1| ‘tow 0306
483| ] | gradient [63(65/47 |13[11/1127|" > ") 3[15|5]a0|0 |0 |35]0|0|20[0]|5 |5 |20[30[25]15|0 |93]10[90| 0 |0 |6 [80|7 |80
Riffle
484 32 Glide [54[66(40|16[17(16/15 11"1 1;’ Oil 3|5 |10{40| 0 |10]40|0 |00 |0 |10]|0 [25[30[20|5 |0 |95|10[90|0 |0 |6 |90 |6 |75 1%8
4| Mid 2.4 1.6
485 || Channel [6365(17|11 (15118 |16/ [0.8 3 [7510[30[35[25| 0 0|0 |0 |0 25[os|2s(t0|0 |5 0 |82 5 [95| 0|0 |6|80| 6 [80| ;| Logjam, SDA
Pool
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z | T S |® o = E & =S 2
B B < |zlsgRLIEIEISE & IE| | x|z EE|<E szl le 52| BEE(2 52| 2
21F 8 |SlElzlzziElelz|® 2@ o [2S2 SIERERER ez l=REI zIERFER|F|S e
c® =2 BESIEEER|IZIsZE 2 FREEI=IEIEEEIBELREEISEIER|SIZEEREZ|S 3
2l S ECRIZIZEIEEIEIEISIE 2 Zlolglelzl2|zlEle=RE8 5 olgRea|E(SEES|S 28| 3
2B 2 BIEBIEEREEIEIEIER| § SEEIEIEEIEGRIERIRREIEEELIEIE I EEEIZE|Z|E 2
ES z BrRlEIZEEESZ|IZISR] 2 |E2le 2513 EE TR EEIR 221812 1R51R]5 250 Z
3B z =l SISEE 122|812 8 5|2 (3 a5 g r‘g @ 3|8 =SSR 528
gR| 3 2R & s “[C5] |2 si=ls| B &
= joa
Low
486 11 gradient 20(11(8 140{)10{;2 1l60{0|0 |0 010000 o|o|o|o|s [45]40[10 6 [90|6 |90
Riffle
4| Mid- 11l18l00 1 7|(+10) LB trib with
487 | Channel |62(68|4710(14/10| 7 |°)°|"°|", 40| d |3 10[25/25| 0 25250 |0 | O |0 [20[20[30|1010| 5 |0 (8510|900 |0 |6 |95 |6 90| " water and orange
Pool alge
1| tow 0.1[0.2 10
488| " gradient 2317 10[19[23| | 1j40j0f0 (0|0 | fojo|o|o|o|oi04545/0|0 o|o|6(80|7 (30
Riffle
Mid-
4. 13 2.4(0.3 2.1
489 || Channel (63[79|" |18 23[17|15/1.4| 2" |""130|  d |3 [20[15|5 | 5 30(20[20{0 | 5 |0 [20[20|20|1515[10| 0 (87 |50(50 {0 |0 |6 |85 |6 (90|}
Pool
1| ‘tow 0305
490 | gradient |63(74(34|17 [15[20/15| """ 3 [10[35[20{ 0 [35|10|{0 0|0 |0 |00 [20[35[35]10| 0 |95|50|50| 0 |0 |7 [50]|6 |95
Riffle
a| Mid- 12 1.3[3.1/0.4 2.6|Rootwad and log
491 |7 | Channel |63(74| " |14 |15[15[11 60| e |3[20{0|10[40[40[0 [0]0 [10]0 |20[20|20[15|15[10]|0 [89|40|60|0 0|6 |80 |6 |40
2 6 8147 7 enhanced
Pool
Mid-
492 i‘ Channel [64[73(69 |10 [11]12(7 1"11 1; oéz 3 [1040{ 0 [20[40| 0 |0 [0 0 |0 [10|10[20[25[25|10( 0 |94| 5 |95|0 |0 |8 [60|6 |80(1.3
Pool
1| tow 18 0.4/0.9 Much more
493 || gradient |64(76| 10| 7 [11[12 3|535{10{ 0 [35]|10|0 |0 |10|0 |00 [20[30[30[20(0 |97| 5 |95|0 |0 |8 [60|8 |70 )
1 3 7 8|8 granite
Riffle
Lateral
5 Scour 12|17 15 Boulders from RB
494|'| Pool- |6476|48|13[1213|15° 7|2 0.2 2|5 400 0 40| 0 |00 20| 0 [10[10[20|20{20|10(10|94 | 5 (950 |0 |8 |20| 6 [60| " | bedrock cliff
Boulder (mudstone)
Formed
5.1 > than 60% of
4| Mid 1.7]2.5/03 10 2.1|Width, s0 4.2. RB
495/ | Channel (64174|611115(10| 8 | * "= " e |1[s[0f0]0 |00 |00]5050/10[10{20[20[20|10(10/99 |0 || |0 0|7 |0 |8 20|"7| bedrock. Dry
Pool wash, perched,
RB.
1| ‘tow 10 0.4[0.8 10| |10 (+100) Skid trail
496 || gradient |65(77| " |16 8 [18[21 1|<535[30| 0 (35| 0 [0|0|0 |0]0]|0 [20[30[30[20| 0 0 0|o|7[20]6 |50 )
1 . 9 114 0 0 crossing.
Riffle
4| Mid 1.8(3.0(0.2 10 2.8
497 | Channel (63(76|63 |16 21(17[11| """ “ |30 e | 1|<535/0 |0 |30/ 0 |0|0|0 [35[15[15(20(15[15|5 15| ,'8020|0| 0|6 [60|7 |20
Pool
Low
498 :; gradient 16(15/|14| |15 0; Ois
Riffle
499 33 Run 34|15(15| |14 057 1.1
Low
500 11 gradient |65[79 153 18142119 0%3 059 3|5 30[20{20{ 0 |30|0 |00 [20{0 |0 [10[30[30[30| O 100 90(10{0 |06 |95|6 |90
Riffle
4| Mid 10 2.2(5.4(0.1 10 5.2
501 5’| Channel 65(791" "|18 [19120[14| """ e |3]i0f25/0 |0 (250 |00 20(30(20[20[20| 5 [10[10[15|' "|20(80| 0 0 |6 |90 |8 10|"."| LB bedrock cliff
Pool
Low
502 11 gradient 6678101 14 (14|14(15 0: 057 1|<5[35/0 |0 (350 [0]|0 (30|00 |0 [2525]25[25]| 0 1[;) 40|60|0 (0|7 [40|6 |80
Riffle
4| Mid- 162301 10 21
5035 | Channel |65(78/51|15(15[21)8 |"2*|° *|" “l40| e |2 10140/ 0 |0 60| 0 (0|00 [0 [20[20[35(10[10/5|0| "110(90(0|0|6|30|8(30|""| RBdrywash
Pool
504 | |step Run [65[70[%7 | 8 | 8 |8 |9 |°° |18 3|5 [25]25[25|25| 0 |0 |0] 0 |0 |00 [25[25/25[25] 0 |95 |70(30| 0 [0 | 6 |80 |6 80 3 riffles, 2 runs
4 7 2|5 (10,30').
4| Mid 2.6[3.8 3.5
505 | | Channel |65(77/81|14 9 (14187, °|""|0.3[40| e |3 [25(0(20(60(0 |0 |0 [0 |0 |10[15[15(45|5 |5 |5 [15(93 140|600 [0 |6 |50|7 | O |°;7 ISDA creating Pool
Pool
1 Low 1 03l0.7 More granite
506|,"| gradient |66(78| 7106 (14|19 |" " 2|<s|o(s0[5 |0 |30|0|0|15|0 |00 [25[30[30|15(0 (89| 5 |95|0 |0 |6 [80|6 |80 than mudstone
Riffle cobbles
3. 0.4(0.7 10
507|5| Glide |65(79]43]12(9 l15j12" | 11<5/50{ 0 0|50/ 0 |0|0|0 |O[25[25[35(5 |5 (5|0 98| 7|0 |0|0|6|70|7]10
4| Mid 1.1[1.7]0.2 1.4
508 | Channel [65(79]48 |12 (12[14[10| " "."|" "|65| d |3 1513010| 0 |50| 0 |00 (100 [20[20(30[10]10(10| 0 |99]10(90 |0 |0 |6 (80|8 20| g End 8/29
Pool
Low
509 11 gradient [63(70 483 13|10(12(18[0.6|1.6 3|5 [15]15[20(15| 5 |00 (30|05 |5 [25[20[25|20| 0 [98 (75]|25|0 |0 |7 [90 | 6 {90 Star:ai/:n‘ BF
Riffle
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