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Introduction

The Tualatin River Watershed has seen a number of changes in recent years that influence
water resources management. These include population growth and new regulatory
requirements under the Clean Water Act and the Endangered Species Act. In an effort to
respond to these changes, the Water Managers Group, a group of public and private entities
consisting of the Joint Water Commission, Lake Oswego Corporation, Tualatin Valley
Irrigation District, City of Tigard, Tualatin Valley Water District, Clean Water Services
(formerly, the Unified Sewerage Agency) and Washington County, developed the
Integrated Water Resources Management Strategy to address water supply needs.

The U.S. Bureau of Reclamation is the owner and operator of Scoggins Dam, which was
completed in 1975 and is on Scoggins Creek, a tributary of the Tualatin River. Hagg Lake,
with a storage capacity of 53,600-acre feet, is the impoundment created by Scoggins Dam.
Hagg Lake water is currently used for river flow restoration, municipal water supply and
agricultural irrigation needs throughout the Watershed. The reservoir has park and
recreation facilities operated by Washington County.

The Water Supply Feasibility Study addresses aspects of raising Scoggins Dam by 20-feet
and by 40-feet. Raising Scoggins Dam would affect tributaries to Hagg Lake as well as
Scoggins Creek downstream of Scoggins Dam. Therefore, the Project Area includes areas
potentially inundated by the increased size of Hagg Lake as well as Scoggins Creek
downstream of Scoggins Dam. Anadromous salmon and trout as well as resident fish
species and Species of Special Concern (state or federal) occur within the Project Area.

Methods

Sources of existing fisheries information and data included the Oregon Rivers Information
System (ORIS); StreamNet; Oregon Natural Heritage Program; Oregon Department of Fish
and Wildlife (ODFW) project area files, reports, and data; Clean Water Services (CWS); and
U.S. Fish and Wildlife Service.

Existing data include species of anadromous and resident fish present in stream systems
that could be affected by the project and timing of anadromous salmonid runs, stream
habitat types, and existing factors potentially limiting fish production. Additionally, an
overall subjective habitat rating was given to each reach. Ratings of Excellent, Good, Fair, or
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Poor were based on stream and riparian conditions including, substrate types,
embeddedness, habitat types and abundance, riparian cover, large woody debris presence
and potential, spawning gravel quality and abundance, and limiting factors such as
suggestion of nutrient loads, temperature sensitivity, macroinvertebrate potential, passage
barriers, stream condition trend (deteriorating , static, increasing), and erosion. Site-specific
stream data for streams within the project area have been collected through reconnaissance
survey. Data sheets for each surveyed reach are provided in Appendix A.

The data sheets also characterize aquatic habitat conditions by the use of 19 different
subjective ratings (including aquatic invertebrates, roadbank erosion, and bedload). The
subjective ratings provide an opportunity to document specific stream characteristics and
how they contribute to, or affect, salmonid habitat.

Embeddedness describes the percentage of gravel, rubble, cobble, and boulder substrate
that is covered by sand or finer sediment. Embeddedness influences the ability for
salmonids to move stream substrate and utilize an area for spawning as well as incubation
success and yolk sac fry to utilize and move in the interstitial spaces. The proportion of
embeddedness is evaluated in riffles and glides where the stream substrate is most likely to
consist of gravel and larger substrate. The rating values assigned to the percentage of
embeddedness are similar to those first presented in Platts et al. 1983, as described in Stream
Hydrology: An Introduction for Ecologists (Gordon et al. 1992).

A rating value of 5 would be assigned for embeddedness when stream substrate has less
than 5 percent of its surface covered by fine sediment. This percentage of embeddedness
will not limit the ability for salmonids to move the substrate during spawning, incubation
success, or yolk sac fry to utilize and move in the interstitial spaces. When embeddedness
increases to between 5 and 25 percent, a rating value of 4 would be assigned.

As the percentage of embeddedness increases between 25 and 50 percent smaller salmonids
become less able to utilize the substrate for spawning as well as the incubation success
decreases and interstitial movement becomes restricted, and the stream reach should be
assigned a rating value of 3.

The ability for salmonids to move substrate, incubation success, and interstitial movement
becomes severely limited when embeddedness exceeds 50 percent. Embeddedness that
exceeds 75 percent should be assigned a rating value of 1, while embeddedness between 50
and 75 percent should be assigned a rating value of 2.

A reconnaissance survey was conducted on August 6- 8, 2002, to provide data if none were
previously available, verify and supplement existing data regarding suitable habitat for fish
species within or adjacent the project boundaries, and assess whether direct or indirect
impacts might be expected as a result of the proposed project. The survey was completed in
areas where potential inundation may affect aquatic habitat. However some portions of the
potential inundation area and areas downstream of the dam were not surveyed because of
private properties surrounding Hagg Lake and property access limitations, specifically
areas on Scoggins Creek upstream and downstream of the dam. On January 30, 2003 a
reconnaissance survey was conducted on the stretch of Scoggins Creek downstream of the
dam between Stimson lumber Mainline bridge and the Old Highway 47 crossing. Results
from the survey include descriptions of the existing environmental conditions, focusing on
the habitat types present.
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Overall Subjective Habitat Rating

In order to corroborate field ratings and to allow a more detailed comparison of individual
reaches, a numerical rating scale was developed and applied to each of the 19 parameters
that could either be limiting factors or positive attributes. This method of verifying field
data allows for comparison on a numerical and reproducible scale.

For each subjective rating of Excellent, Good, Fair, or Poor a numerical rating value between 0
and 3 is assigned to describe stream conditions. A description of the rating values follows:

e A rating value of 0 is assigned to subjective ratings where habitat conditions are poor
or are significant limiting factors for salmonid survival and production.

e Arating value of 1 is assigned to subjective ratings where habitat conditions are fair
or are somewhat limiting factors for salmonid survival and production.

e A rating value of 2 is assigned to subjective ratings where habitat conditions are good
or only slightly limit salmonid survival or production.

e A rating value of 3 is assigned to subjective ratings where habitat conditions are
excellent to or do not limit salmonid survival or production.

Some stream characteristics are either yes or no such as is the stream gradient a limiting
factor? Or, is a perched culvert a limiting factor? Attributes such as this are assigned a
rating value of 0 if they are a deemed to be limiting salmonids or assigned a rating value of
3 if they are not.

The rating value assigned to each subjective rating is dependent upon specific stream
characteristics, interdependent and interrelated relationships or parameters, and
professional judgement of the overall assessment of specific habitat conditions during
stream surveys. This technical memorandum describes stream reach characteristics that
contribute to the assignment of rating values for aquatic habitat data sheet subjective
headings. Subsequent sections of this memorandum identify each subjective rating, and is
followed by a discussion of stream characteristics that are observed in the field and how
they contribute to rating values between 0 and 3.

Some attributes or characteristics are considered more important or can effect the capability
of the reach to support viable populations of salmonids more than other characteristics.
These attributes include the quality and quantity of spawning areas, pools, temperature
sensitivity, and barriers to passage. Characteristics such as gradient, bedload, and aquatic
invertebrate production are generally deemed less important than the quantity and quality
of spawning areas, pool abundance, and barriers to passage. Therefore, all attributes were
given weighting factors based on their importance in contributing to viable populations of
salmonids. The weighting factors range from 1 to 4 with a weighting factor of 4 being
deemed the most important characteristic (Table 1).

The overall subjective habitat rating is calculated by multiplying the rating value (0 to 3) by
the weighting factor (1 to 4) for each attribute, summing the totals and dividing by the sum
of the weighting factors to give a normalized overall subjective habitat rating value between
0 and 3. A rating value of 0 to 3 is used similarly to the subjective ratings Poor, Fair, Good,
and Excellent described previously.
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Affected Environment

The focus of this report is on salmonids (salmon and trout) because of their economic,
cultural, and biological importance; their well-documented sensitivity to a wide range of
environmental stresses; and their position near the top of the aquatic food chain. Scoggins
Dam currently blocks upstream migration of anadromous species and does not provide fish
passage. Important salmonid species in the Project Area include non-native coho salmon
and steelhead trout. Resident species include rainbow and cutthroat trout.

This section, Affected Environment, describes the fisheries resources within the Water
Supply Feasibility Study Project Area based on existing information and site-specific field
data. Important existing resources and data, summarized below, provide an overview of
aquatic resources and their importance to the area. A general setting description is provided
to give an overall view of how streams in the Project Area contribute to the fisheries
resources of the region.

Tualatin Basin

The Tualatin River basin encompasses approximately 707 square miles (mi2) (ODFW, 1992)
and contains numerous tributaries. The upper areas of the basin are located in the Coast
Range and are typically forested. The lower basin is dominated by lowlands, agricultural
areas, and developed residential and commercial areas. The Tualatin River confluence’s the
Willamette River at river mile 28.6 south of the city of Portland. High rainfall in the Tualatin
basin (40 to 80 inches) (ODFW, 1992) along with dense riparian vegetation and watersheds
with diverse topography provide many diverse habitats for salmon and resident fish.

Species of anadromous salmonids that use the Tualatin Basin include fall chinook salmon
(Oncorhynchus tshawytscha), coho salmon (O. kisutch), winter steelhead trout (O. mykiss), and
cutthroat trout (O. clarki) (ORIS, 1994; ODFW, 1992). Fall chinook salmon are generally
found in the lowest reaches of the Tualatin River, near the confluence with the Willamette
River (ORIS, 1994) but were found in Scoggins Creek in the 1970s (ODFW, 1992). However,
none have been documented in recent years. Cutthroat trout occur as anadromous and
resident populations in the Tualatin Basin. Resident salmonid game species include
cutthroat and rainbow trout. Warmwater game species include largemouth and smallmouth
bass, crappie, bluegill, and catfish. Resident non-game species include dace, northern
pikeminnow, suckers, sculpins, and three-spine sticklebacks (Table 2).

At present, diversity of salmonid fisheries in the Tualatin Basin are limited as compared with
historic diversity and run size (Wagoner et al., 1990; Kaczynski and Palmisano, 1995). The
factors that limit salmonid usage in the Tualatin Basin include (1) poor salmonid habitat (low
water velocity, high amounts of silt/ organic substrate, and low hydraulic diversity in mainstem
streams and tributaries); (2) degraded water quality; (3) low summer flows; (4) high summer
water temperatures; and (5) predation by warm water species (ODFW, 1992; ODFW and USA,
1995). These factors may also cause salmonid usage to be seasonally restricted during the
summer and early fall months in some streams. In general, salmonids appear to be more
abundant in the upper reaches of streams where better physical habitat and water quality
exist, whereas the lower reaches are predominated by introduced warm water species
(ODFW and USA, 1995), which are typically more tolerant to the types of habitat
degradation seen in the lower reaches.
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Species of Special Concern in the Tualatin River Basin

There are four resident/anadromous salmonid species of concern that use the Tualatin River
system: fall chinook salmon, coho salmon, steelhead trout, and anadromous cutthroat trout.
However, only three of these species likely occur within the Project Area: coho salmon,
steelhead trout, and sea-run cutthroat trout. Fall chinook salmon occur in the lower reaches of
the Tualatin River but currently do not occur within the Project Area. Other sensitive species
that inhabit the basin and potentially the Project Area include the pacific lamprey (L. tridentata)
(USFWS, 1995).

There is only one federally listed aquatic species in the Scoggins Creek basin, the Upper
Willamette River Evolutionary Significant Unit (ESU) winter steelhead trout, that can be
potentially affected by the proposed activity. Other sensitive salmonid species that occur in
the project area include coho salmon, and coastal cutthroat trout; however, neither species
are federally- or state-listed or proposed, or on the state-sensitive species list in the Tualatin
system.

Coho salmon are not indigenous to the upper Willamette River and have only been allowed
access since the construction of Willamette Falls fish ladder. Although some natural
production of coho salmon occurs in Gales Creek and other tributaries of the upper
Willamette River, it is the result of past introductions and successful reproduction by
hatchery fish. Since coho salmon are not native to the upper Willamette River and its
tributaries, coho salmon above Willamette Falls are not federally- or state-listed. Resident
coastal cutthroat trout are found in the tributaries and mainstem of Scoggins Creek and
other tributaries of the Tualatin River. Currently, coastal cutthroat trout do not have a
federal status under the ESA. Spring-run chinook salmon (Oncorhynchus tshawytscha), listed
as “Threatened” in the Upper Willamette ESU, could potentially use the Tualatin River
watershed. Chinook salmon were found in Scoggins Creek in the 1970’s, but have not been
documented in recent years (TRWC, 1998).

On March 16, 1999 the National Oceanographic and Atmospheric Administration National
Marine Fisheries Service (NOAA Fisheries) listed the upper Willamette River (UW)
steelhead trout stock as a “Threatened” species under the ESA. A Recovery Plan for listed
steelhead trout Evolutionary Significant Units (ESU’s) has not yet been developed. Without
a Recovery Plan, the most appropriate approach for addressing activities that might
adversely affect steelhead trout include considerations for protecting critical spawning and
rearing areas.

The NOAA Fisheries has designated critical habitat for the listed UW steelhead trout which
encompasses all accessible reaches of all rivers and tributaries below longstanding naturally
impassible barriers and specific man-made structures. Critical habitat for the steelhead ESU
is designated to include all river reaches accessible to listed steelhead trout in the upper
Willamette River and its tributaries above Willamette Falls upstream to, and including, the
Calapooia River. Also included are adjacent riparian zones, as well as river reaches and
estuarine areas in the Columbia River from a straight line connecting the west end of the
Clatsop jetty (south jetty, Oregon side) and the west end of the Peacock jetty (north jetty,
Washington side) upstream to, and including, the Willamette River in Oregon. Excluded are
tribal lands and areas above specific dams or above longstanding, naturally impassable
barriers (i.e., natural waterfalls in existence for at least several hundred years). Scoggins
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Dam limits the migration of anadromous salmonids into the mid and upper Scoggins Creek
watershed. Therefore, the project area is in designated critical habitat for the listed UW
steelhead trout. Although spring chinook salmon are not known to utilize the Gales Creek
watershed, the Tualatin basin, including Gales Creek, is considered critical habitat for
spring chinook salmon in the UW ESU.

The NOAA Fisheries has designated “Essential Fish Habitat” (EFH) for commercial and
recreational fisheries habitat of anadromous salmonids including coho salmon and chinook
salmon in the Tualatin basin under the Magnuson-Stevens Act. Essential Fish Habitat
encompasses all accessible reaches of all rivers and tributaries below longstanding naturally
impassible barriers and specific man-made structures. Scoggins Creek is considered EFH for
coho salmon (even though coho salmon are not native to the Tualatin basin) and chinook
salmon.

Fisheries Resources in Affected Systems

Raising Scoggins Dam by either 20-feet or 40-feet would directly affect three streams,
Scoggins Creek, Tanner Creek, and Sain Creek as well as several small intermittent
unnamed creeks.

Scoggins Creek, below Scoggins Dam supports anadromous species (coho salmon, steelhead
trout). Upstream of Scoggins Dam resident species include cutthroat and rainbow trout.
Hagg Lake supports a recreational fishery of rainbow trout as well as warmwater game fish.
There is little existing information on fisheries or fish habitat for the streams upstream of
Scoggins Dam. The following summarizes the available fisheries information along with site-
specific field data relating to streams in the project area.

Factors Limiting Fisheries in The Tualatin Basin

Limiting factors are those factors that lead to a reduction or complete loss of an environment’s
capability to sustain fish production, excluding harvest. A major limiting factor in the Tualatin
Basin is degraded water quality (ODFW, 1992; ORIS, 1994; ODFW and USA, 1995). The
Tualatin River and several of its tributaries, including Scoggins Creek, are currently or have
been water quality impaired with bacterial and unknown agents from sources including
industrial, municipal, agricultural, timber harvesting, residential wastewater, and unknown
sources (ORIS, 1994). Elevated temperatures, in excess of 70 degrees Fahrenheit, have been
observed throughout the Tualatin River system in most years leading to the Oregon
Department of Environmental Quality (DEQ) listing of many streams in the Tualatin Basin as
“temperature limiting.”

Limiting factors that affect fisheries resources in the Project Area include the seasonal low
flows, lack of spawning gravel, temperature sensitivity, low flow periods, degraded water
quality, and barriers to fish passage. Scoggins Creek downstream of Scoggins Dam likely
exhibit temperature increases high enough to limit or restrict salmonid production. Elevated
temperatures and depressed dissolved oxygen levels occur during the summer season when
low basal flows occur.
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Fisheries Resources In The Project Area

Existing and site-specific field data identified stream sedimentation and/or other impacts of
land management as affecting fisheries productivity, species presence, and water quality.
In addition, factors limiting production were identified. The following discussion of aquatic
habitat existing conditions and limiting factors for salmonids is based upon observations
made during reconnaissance surveys. As previously indicated, some portions of the
potential inundation area were not surveyed because of property access limitations.

Streams and associated riparian corridors are designated as Natural Areas in the Washington
County Comprehensive Plan (1983) and are considered particularly important. An overall
subjective rating value (Poor, Fair, Good, Excellent) was assigned to each surveyed reach in the
field and later verified by calculating rating values assigned during the field survey and
weighting factors for attributes/limiting factors, described previously. These overall
subjective rating values are provided in Table 3.

Scoggins Creek Downstream of Dam

Scoggins Creek downstream of Scoggins Dam is subjectively rated as Poor or Poor to Fair
based on the primary limiting factors for salmonids which include spawning areas, pool and
riffle abundance, undercut banks, aquatic invertebrates, bank cover, and instream structure
which were rated poor during the field survey. However, when calculating the overall
subjective rating the calculated value shows these reaches of stream are Fair or Fair to Good.
The difference in rating scores lies in rating the attributes/limiting factors that were not
rated on a scale of poor to excellent but rather were “yes” or “no” and therefore received
either a 0 or a 3 rating value. For example, Reach 3 of Scoggins Creek downstream of the
dam was rated as not being limited by temperature and therefore received a rating value of
3. This value does not indicate that the riparian vegetation and width in most of the reach
is minimal (canopy cover of 50 percent) and along with the entrenchment of the channel
combine to not likely cause a water temperature increase in this reach. If this attribute were
rated on a poor to excellent scale receiving a rating value of 0 to 3 the rating value would
received would be a value of 1. Most of the other “yes” or “no” attributes were not found to
be limiting and therefore received a rating value of 3 but if rated on a 0 to 3 scale would not
likely receive a rating value of 3 rather a rating value somewhat lower. Furthermore,
important attributes for fish including spawning areas, pool and riffle abundance, undercut
banks, and instream structure all received Poor rating values, equating to a rating value of 0
and demonstrating that these reaches should not be given an overall subjective rating of
Good or Fair to Good.

Scoggins Creek downstream of the dam were the only reaches which showed a bias of this
manner. All other reaches surveyed showed a calculated overall subjective rating score very
similar to that given during the field survey.

Reach 1

Scoggins Creek Reach 1 (downstream of dam) extends from Scoggins dam, downstream
approximately 805m to the Stimson Timber Company mainline bridge. The reach has a low
gradient (less than 1 percent) and functions as a transportation channel for water out of
Hagg Lake. Because of its intended function, water transport, the reach is 99 percent glide
habitat and 1 percent riffle (Figure 1). During the reconnaissance survey (August 2002), the
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Tualatin Valley Irrigation District (TVID) indicated discharge from the dam to be 140 cubic
feet per second (cfs) (Table 4).

The reach is man-made as part of Scoggins Dam and begins as a deep plunge pool at the
base of the dam spillway. Substrate in the pool consists exclusively of large boulders to
prevent scour and erosion as water leaves the spillway. While progressing downstream
from the spillway, the creek transitions into a U-shaped channel with a 2-terrace floodplain.
The substrate is hard pan clay and sand that provides no structure or complexity for
salmonid use. The wetted channel is 8m wide and 1.4m deep from the top of the lower
terrace. Riparian cover consists of grasses with no canopy closure, thereby not providing
salmonids protection from predators. Although the riparian vegetation consists primarily of
grass this reach would be considered to be temperature sensitive however, water from Hagg
Lake is typically very cool (50 - 55%F) because water is released from the bottom of the
reservoir. In addition, this reach is relatively short thereby limiting the effects of thermal
loading.

Three hundred meters downstream of the dam spillway a tributary overflow joins Scoggins
Creek from the northeast by route of a corrugated metal pipe (cmp) culvert. The tributary’s
natural channel confluence with Scoggins Creek is an additional 300m downstream. At the
location of the overflow cmp, Scoggins Creek decreases to a wetted depth of 0.8m and the
substrate consists of 90 percent gravel and 10 percent sand/silt. The gravels are believed to
have been deposited by the overflow cmp during the 1996 floods and provide habitat
suitable for salmonid spawning. Riparian vegetation along the channel continues to be
grasses, providing no instream cover or habitat structure. The terraced topography is flat
and becomes inundated with water when spill over Scoggins dam is increased by the TVID.

Less than 200m upstream of the Stimson Timber Company Mainline bridge, the historic
Scoggins Creek stream channel converges from the southwest with the man-made channel.
The creek deepens to 1.5m and the riparian vegetation transitions from grasses to a greater
abundance of shrubs and deciduous trees. The creek retains its entrenched U-shaped
channel, with vertical banks increasing to 3-5m in height. Substrate conditions become less
favorable for salmonid spawning when compared to the upstream portion of the reach due
to the increased proportion of sand/silt and increased embeddedness. This increase in
smaller sized sediment is likely to result from the historic Scoggins Creek and previously
mentioned tributary, which visually contribute turbid flows within the reach.

Scoggins Creek Reach 1 has multiple limiting factors for use by salmonids, including
temperature sensitivity, limited protection from predators (lack of overhead, bank, or
instream cover from large woody debris), as well as a lack of hydraulic diversity for use
during various life stages of salmonids and various flows. Substrate conditions are also
unfavorable for salmonid spawning, due to limited availability of appropriately sized
substrate. As a result of these aquatic habitat conditions, the overall subjective rating in the
reach are Poor (Table 3).

Reach 2

Scoggins Creek Reach 2 (downstream of dam) originates at the Stimson Timber Company
Mainline bridge and terminates 1,851m downstream, at the Walta Pond bridge. The reach is
deeply entrenched, with a U-shaped stream channel (banks 3-5m high) and low gradient.
These characteristic results in a large proportion of glide habitat (95 percent), low
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abundance of pools (5 percent), and no riffle areas. A favorable ratio of pool:riffle is 1:1. The
wetted width was 7m and wetted depth was 0.8m with a flow of 11 cfs at the time of survey
(January 2003) (Table 4).

Substrate composition and aquatic habitat conditions can present natural limiting factors for
salmonids. The riparian width is 3m on both banks, with an understory dominated by
blackberry. Canopy closure of 40 percent is provided by young and mature deciduous trees.
Log jams and LWD are present in the reach (20 percent abundance). These microhabitats
provide the only source of diversity within a reach almost exclusively glide habitat with
sand/silt substrate (Table 5).

Approximately 800m downstream of the mainline bridge, a tributary meets Scoggins Creek
from the southwest. The narrow tributary (Im width) is entrenched 2-3m and likely flows
only after storm events or during snowmelt. The tributary confluence’s into Scoggins Creek
by means of a perched cmp culvert (perched 3-4m). The soils surrounding the culvert are
greatly eroded, contributing to increased turbidity in Scoggins Creek during runoff periods.

The overall subjective rating for habitat conditions in Scoggins Creek Reach 2 is Poor to Fair,
resulting primarily from the lack of habitat diversity (Table 3). The lack of habitat diversity
limits salmonid production directly by limiting usage and also limits the production of
macroinvertebrates favorable to salmonids as a food source (Table 5).

Reach 3

Scoggins Creek Reach 3 (downstream of dam) originates at the Walta Pond bridge and
terminates 2,574m downstream, at the Old Highway 47 bridge. Aquatic habitat conditions
within Reach 3 are nearly identical to those described for Reach 2 (Table 4). The reach is
exclusively glide habitat, with a wetted width of 7m and wetted depth of 0.8m at the time of
survey (January 2003), and is deeply entrenched.

Unlike Reach 2 however, Reach 3 has fewer LWD deposits and log jams. As a result, the
reach is very lacking of habitat diversity. Additionally, the entrenched channel provides no
hydraulic diversity by means of floodplain connection or refugia during high flows. The
overall subjective rating for habitat conditions in Scoggins Creek Reach 3 is Poor to Fair
(Table 3).

Reach 4

Scoggins Creek Reach 4 (downstream of dam) originates at the Old Highway 47 bridge and
terminates at the confluence with the Tualatin River, approximately 2,585m. The reach
exhibits conditions similar to those in reaches 2 and 3, having a deeply entrenched U-
shaped stream channel (banks 3-5m high), low gradient (0.5-1 percent), and is almost
exclusively glide habitat (99 percent). The average wetted width is 8m and average wetted
depth is 1-1.5m (Table 4).

Reach 4 understory is dominated by grasses and blackberry, with an overstory of young and
mature deciduous trees providing between 40-60 percent canopy closure throughout the
reach. Riparian width is 4m on both banks. As with reaches 2 and 3, few log jams and LWD
are present in the reach (Table 4).
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The overall subjective rating for habitat conditions in Scoggins Creek Reach 4 is Fair to Poor,
resulting from the lack of habitat diversity (specifically, limited pools for holding and
juvenile rearing and riffle abundance) (Table 3). The lack of riffle habitat limits salmonid
production potential by decreasing available spawning areas, but also limits the production
of macroinvertebrates favorable to salmonids as a food source (Table 4). As with upstream
reaches, the reach exhibits an increased level of turbidity.
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Scoggins Creek Upstream of Dam
Reach 1

Scoggins Creek Reach 1 (upstream of dam) begins at the backwater of Hagg Lake and
continues approximately 500m upstream to its termini at the Scoggins Valley Road bridge.
The entire reach is within both 20- and 40-foot inundation levels of the proposed dam raise.
The wetted width was 17m, depth is 0.3m, with 2.5 percent slope, and fluctuates with the
water elevation of Hagg Lake. Discharge at the time of the survey (August 2002) was 22 cfs
(Table 4).

The proportion of habitat types in Scoggins Creek Reach 1 is 10 percent pool, 60 percent
riffle, and 30 percent glide. These proportions illustrate a potential limiting abundance of
pool areas that function in providing habitat for salmonid holding and rearing. Bedrock
constitutes 5 percent of the substrate in each habitat type. The remaining pool habitat is 70
percent sand/silt and 20 percent gravel. Riffles within the reach are favorable for salmonid
spawning due to the proportion of larger substrate (gravel and larger), with 20 percent
boulders, 20 percent cobble, 25 percent rubble, 20 percent gravel, and 10 percent sand/silt.
Substrate in glides include the bedrock, 5 percent boulder, 10 percent cobble, 35 percent
rubble, 25 percent gravel, and 20 percent sand/silt (Table 5).

The downstream half of the reach is greatly influenced by the water level fluctuation of
Hagg Lake and the riparian corridor consists primarily of grasses. The grasses provide
minimal overhead stream cover and thermal loading could be a limiting factor. The lack of
canopy cover also contributes to the presence of a thick layer of filamentous algae that
covers most substrate.

Riparian cover in the upstream half of the reach is much more dense than the lower half,
with an understory of fern, grass, and dogwood, and an overstory of alder trees. The dense
deciduous overstory provides a moderate potential for the contribution of LWD, however
actual instream cover of LWD throughout the reach is less than 1 percent. Thermal loading
in the upper portion of the reach is less likely and filamentous algae is less abundant when
compared to the downstream portion of the reach. Average canopy closure throughout the
reach is 30 percent and less than 5 percent of the banks appear to be actively eroding (Table
4).

Aquatic habitat conditions in Scoggins Creek Reach 1 increase while progressing upstream,
including macroinvertebrate production potential, canopy cover, and less bank erosion
(Table 4). The reach lacks LWD and undercut banks, but does not have a barrier to fish
passage. As a result, the overall subjective rating for habitat conditions in Scoggins Creek
Reach 1 is Fair (Table 3).

Reach 2

Scoggins Creek Reach 2 (upstream of dam) begins at the Scoggins Valley Road bridge and
terminates 240m upstream of Scoggins Valley Road. Access to an area of Scoggins Creek
containing the 20-foot inundation level, 459m upstream of Scoggins Valley Road bridge, was
not granted and therefore not surveyed.

Average wetted width of the reach is 8m, with an average depth of 0.3m and a gradient of 2
percent slope. Discharge was 15 cfs during the August 2002 survey (Table 4).
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The three aquatic habitat types (pool, riffle, glide) in Reach 2 are more evenly distributed
than in Reach 1, with 40 percent riffle, 25 percent pool, and 35 percent glide (Figure 2).
Substrate in all habitat types consist of 5 percent bedrock. The remaining pool habitat
includes 5 percent boulder, 5 percent cobble, 10 percent rubble, 15 percent gavel, and 60
percent sand/silt. The pools have minimal structure or cover (such as root wads, over
hanging vegetation, or LWD) to provide salmonids with protection from predators.
Substrate in the riffle habitat consists of 30 percent boulder, 35 percent cobble, and 10
percent each for rubble, gravel, and sand/silt. The bedrock and larger-sized substrate, such
as boulder and cobble, limit the ability for native salmonids to utilize riffles for spawning. In
addition to the bedrock, substrate in the glide habitat consists of 15 percent each of boulder,
cobble, and rubble, and 25 percent each of gravel and sand/silt (Table 5).

Riparian conditions in Reach 2 contribute to aquatic habitat that is more desirable for
salmonids than in Reach 1. Although the reach does not have undercut banks to provide
juvenile salmonids protection from predators. Dominant understory in the reach consists of
dogwood, fern, hardhack, and devils club, with an overstory of mature alder, maple, cedar,
and fir trees. The overstory provides 50 percent canopy closure and presents a potential for
LWD recruitment, but as with Reach 1 LWD cover in the reach is less than 1 percent (Table
4). In part due to canopy closure, Reach 2 is less likely to be thermally sensitive and does not
contain filamentous aquatic algae.

Natural limiting factors such as barriers to fish passage, temperature, nutrients, gradient,
bedload, turbidity, presence of erosive drainage, slides, and erosion do not limit salmonid
production in the reach (Table 6). The overall subjective rating for habitat conditions in
Scoggins Creek Reach 2 are Fair to Good (Table 3).

Reach 3

This reach begins approximately 550m upstream of Scoggins Valley Road and terminates
1,000m upstream of the Scoggins Valley bridge. This reach contains the 40-foot inundation
level, 930m upstream of Scoggins Valley road. This reach is similar to Reach 2 in relation to
the size of the channel, instream habitat characteristics, and riparian conditions and will
therefore not be repeated. The large substrate in riffle areas, 30 percent boulder 35 percent
cobble, limits optimal cutthroat trout spawning areas.

This reach has little instream structure of habitat diversity and therefore was given an
overall subjective rating of Fair to Good (Table 3).

Reach 4

This reach begins at the end of Reach 3 and continues 450m upstream. This reach increases
in gradient to 3 to 3.5 percent as compared to lower reaches with 2 percent slope. Due to the
higher gradient riffle areas dominate the stream at 90 percent with 5 percent each of pool
and glide areas. Exposed bedrock increases in this reach as well. In pools bedrock makes up
50 percent of the substrate with sand/silt comprising most of the rest of the substrate (30
percent). Glide substrate is composed of 25 percent each of bedrock and sand/silt with 15
percent each of gravel and rubble and 10 percent each of cobble and boulder. Riffle areas
are composed primarily of boulder and cobble (25 percent each) with rubble and gravel
making up 20 percent each. Sand/silt and bedrock make up the remaining 10 percent with
5 percent each. Limiting factors in this reach include limited optimal spawning areas, very
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limited pool area (5 percent of the habitat), dominance of riffles (90 percent), and evidence
of significant bedload movement indicating high flows. Bedload movement (larger
substrate that rolls or bounces down the channel during high flow events) can change the
instream habitat by filling pools. In addition bedload movement can crush eggs and
emergent fry as well as scour the channel. The gradient toward the upstream end of the
reach increase to 5 percent and many riffle areas become rapids. There is recruitment
potential for LWD from the adjoining riparian area although most LWD would likely get
washed downstream during high flow events. Canopy closure in this reach was 55 percent
and less than 5 percent of the banks were actively eroding.

Because of the moderate increasing to high gradient, dominance of riffle and rapid areas,
poor spawning areas, very limited pool areas, and limited LWD the overall subjective rating
for this reach is Fair (Table 3).

Scoggins Creek Tributary

Reach 1

Scoggins Creek Tributary Reach 1 begins at the backwater of Hagg Lake and continues
approximately 326m upstream as a low gradient (1-1.5 percent slope) channel to its termini
at Scoggins Valley Road. The reach is within both 20- and 40-foot inundation levels for the
dam raise. The tributary is moderately entrenched (approximately 2.5 m), and is influenced
by the fluctuation of water elevation in Hagg Lake. Physical characteristics of the tributary
are provided in Table 4, many of which present limiting factors for salmonid production in
the reach such as limited pools, suboptimal and limited spawning substrate, and low LWD
recruitment potential.

The proportion of habitat types in Scoggins Creek Tributary Reach 1 is 80 percent glide, 12
percent riffle, and 8 percent pool, illustrating an overabundance of glide habitat. As
previously mentioned, the lack of riffle habitat reduces food production and salmonid
spawning success. Additionally, the glide habitat does not provide refuge during high
flows. Substrate composition is also a limiting factor for salmonid production due to the
high proportion of fine sediment. The glide habitat is 80 percent sand/silt and pool habitat
is 95 percent sand/silt. Although riffle habitat exhibited less sand/silt (substrate
proportions of 20 percent sand/silt, 75 percent gravel, and 5 percent rubble), there remains a
lack of habitat suitable for spawning (Table 5).

Riparian conditions also present limiting factors for salmonids within the reach. Grasses and
blackberries line each creek bank in the riparian corridor, subjecting the reach to thermal
loading during daylight hours. Very few trees are present to interact with the aquatic
habitat, such as by LWD, exposing root wads, or by creating undercut banks (Table 4).

Reach 1 includes a seasonal barrier to fish passage. The barrier is a 60 inch cmp culvert,
perched approximately 1 ft, located at the reach terminus (Scoggins Valley Road). Although
adult salmonids would likely be able to make the jump during higher flows, it is likely to be
a seasonal barrier to adult passage and likely a total barrier for juveniles. The barrier
prevents native salmonids from being able to migrate during various life stages and stream
conditions. Because of these conditions, the overall subjective rating for habitat conditions in
Scoggins Creek Tributary Reach 1 are considered Poor (Table 3).
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Reach 2

Scoggins Creek Tributary Reach 2 begins at the terminus of Reach 1 and continues 110m
upstream to a second road crossing (logging road). The edge of inundation from the 40-foot
dam raise would be within 9m downstream of the logging road, and inundation from the
20-foot dam raise would be approximately 40m downstream. Table 4 exhibits physical
characteristics of the tributary. In contrast to Reach 1, Reach 2 has a steeper gradient (2.5
percent), greater proportion of riffle habitat (85 percent), and a lower proportion of glide
and pool habitat (10 percent and 5 percent respectively) (Figure 3). As previously indicated,
the lack of glide and pool habitat limits the amount of aquatic diversity that salmonids rely
upon during various life stages, especially as juveniles.

Substrate composition within riffle areas is 15 percent sand/silt, 30 percent gravel, 40
percent rubble, and 15 percent cobble. Embeddedness has a rating value of 4, indicating that
habitat is suitable for salmonid spawning. Glides consist of 55 percent sand/silt, 40 percent
gravel, and 5 percent rubble, while pools consist of 85 percent sand/silt, 10 percent gravel,
and 5 percent cobble (Table 5).

The riparian conditions within the Reach 2 are more favorable for salmonid production than
those in Reach 1. The riparian corridor of Reach 2 is wider on both banks, with an
understory consisting of fern and blackberry, and an overstory consisting of alder, maple,
and cedar trees. The dense overstory (canopy closure 70 percent) limits thermal loading and
creates a potential for LWD recruitment in the reach, however the reach is almost barren of
instream LWD.

Similar to Reach 1, a cmp culvert in Reach 2 presents a barrier to salmonid passage (both
adults and juveniles) due to its 2 percent gradient (Table 6). Because of the previously
discussed conditions, the overall subjective rating for habitat conditions in Scoggins Creek
Tributary Reach 2 are considered Fair (Table 3).

Sain Creek

Reach 1

Sain Creek Reach 1 begins at the backwater of Hagg Lake and continues approximately
276m upstream as a low to moderate gradient (1.5-2 percent slope) channel to its terminus at
Scoggins Valley Road. The reach is within both 20- and 40-foot inundation levels for the
dam raise. Wetted width of the reach is 10m, average depth of 0.2m, and discharge of 8 cfs
during the August 2002 survey (Table 4). Lower portions of the reach fluctuate with the
water elevation of Hagg Lake.

The proportion of habitat types in Reach 1 is 50 percent riffle, 49 percent glide, and 1 percent
pool. The overabundance of riffle habitat and lack of pool is a natural limiting factor for
salmonid holding and juvenile rearing. Substrate composition within the reach is potentially
limiting due to a moderate proportion of small substrate and moderate embeddedness
(rating value of 3) that can suffocate eggs or prevent fry emergence. Substrate within riffles
consist of 1 percent bedrock, 4 percent boulder, 15 percent cobble, 25 percent rubble, 35
percent gravel, and 20 percent sand/silt. Similar proportions of sediment are found in the
glide habitat, with 1 percent bedrock, 4 percent boulder, 10 percent cobble, 20 percent
rubble, 35 percent gravel, and 30 percent sand/silt. Pool habitat, indicated as being in low
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abundance, consists of 10 percent each of cobble and rubble, 30 percent gravel, and 50
percent sand/silt (Table 5).

Riparian conditions within the lower half of Reach 1 are dominated by grasses due to the
influence of fluctuating water elevations of Hagg Lake. With a lack of overhead cover
thermal loading is potentially limiting, but the stream distance is relatively short and
reduces this potential. As the reach progresses upstream, grasses, blackberry, and dogwood
dominate the riparian understory. The overstory transitions to mature alder and willow
trees, providing 45 percent canopy closure however there is little to no LWD or undercut
banks for salmonid use (Table 4).

No barriers to fish passage exist within the reach, and other natural limiting factors do not
appear to limit salmonid production in the reach (Table 6). Based on these conditions, the
overall subjective rating for habitat conditions in Sain Creek Reach 1 is Fair (Table 3).

Reach 2

Sain Creek Reach 2 begins at the terminus of Reach 1 at Scoggins Valley Road, continuing
291m upstream to the edge of inundation for the 20-foot dam raise. The gradient in Reach 2
is 1.5 percent, with a wetted width and depth of 5.5m and 0.3m respectively. Similar to
conditions in Reach 1, the lack of abundance of pool habitat in Reach 2 (3 percent) presents a
limiting factor for salmonid production, having 49 percent riffle and 48 percent glide
habitat. Discharge during the August 2002 survey period was 8 cfs (Table 4).

Substrate composition in Reach 2 is also similar to Reach 1, but with a slightly greater
proportion of larger-sized substrate that is suitable for salmonid spawning in riffle areas.
Substrate proportions in riffles are 2 percent bedrock, 10 percent boulder, 30 percent cobble,
35 percent rubble, 13 percent gravel, and 10 percent sand/silt. Embeddedness was low, with
a rating value of 5 (gravel, and larger substrate having between 5 and 25 percent of their
surface covered by fine sediment, good for salmonid spawning potential). Glide substrate is
of greater embeddedness (value of 3, gravel, and larger substrate having between 25 and 50
percent of their surface covered by fine sediment), and consists of a greater proportion of
smaller-sized substrate than the riffle areas. The proportions include 5 percent boulder, 20
percent each of cobble and rubble, 15 percent gravel, and 40 percent sand/silt. Pools consist
of 1 percent boulder, 4 percent cobble, 20 percent rubble, 25 percent gravel, and 50 percent
sand/silt (Table 5).

Although potentially limiting factors such as barriers to fish passage, turbidity, nutrient
availability, and erosion do not limit salmonid production in the reach, the lack of habitat
diversity is limiting for salmonids (Table 6). A dense overstory of alder in Reach 2 results in
70 percent canopy closure, providing a high potential for LWD contribution, but instream
abundance of LWD is less than 1 percent. The lack of instream habitat diversity, specifically
those that support juvenile salmonid survival (such as by pools, undercut banks, or LWD),
contribute to an overall subjective rating of Fair (Table 3).

Reach 3

Sain Creek Reach 3 begins at the terminus of Reach 2 and continues 354m upstream with a
moderate gradient (2-2.5 percent slope) to the edge of the 40-foot inundation level for the
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dam raise. The wetted width of Reach 3 is 7m, with a wetted depth of 0.3m, and discharge
of 7 cfs during the August 2002 survey (Table 4).

Aquatic habitat conditions in Sain Creek Reach 3 are similar to those of Reach 2, although
conditions are less limiting for juvenile salmonid because pools are slightly more abundant
and the density of canopy cover is increased. The proportion of habitats are 10 percent pool,
40 percent riffle, and 50 percent glide (Figure 4). Substrate composition in pools is 5 percent
boulder, 15 percent rubble, 20 percent gravel, and 45 percent sand/silt. Riffle areas have a
greater proportion of larger substrate and bedrock, with 10 percent each of bedrock and
boulder, 40 percent cobble, 30 percent rubble, and 5 percent each of gravel and sand/silt; the
riffles having an embeddedness rating value of 5. Substrate composition in glides is 5
percent each of bedrock and boulder, 10 percent cobble, 20 percent rubble, and 30 percent
each of gravel and silt/sand (Table 5). The dense riparian of alder and fir trees provide 85-90
percent canopy closure, minimizing thermal loading and increasing LWD contribution
potential. However, few structures (root wads, LWD, or undercut banks) are within the
wetted channel and habitat diversity and structure is limiting.

A pool within the reach results from a man-made rock dam. The dam consists of cobble and
boulders that extend perpendicular to the creek bank, across the entire stream channel.
Given flow fluctuations, the dam likely creates a seasonal barrier to juvenile fish passage.

Limiting factors within the reach include a lack of pool habitat, lack of instream habitat
diversity, and the presence of a seasonal barrier to fish passage (Table 6 and Figure 3). Asa
result, the overall subjective rating of Sain Creek Reach 3 is Fair (Table 3).

Tanner Creek
Reach 1

Tanner Creek Reach 1 begins at the backwater of Hagg Lake, continuing upstream 110m to
the confluence with an unnamed tributary creek. The reach is influenced by the fluctuation
in water level of Hagg Lake and is within both 20- and 40-foot inundation levels of a the
potential dam raise. The entrenched channel (3m) has a wetted width of 2m and a wetted
depth of 0.2m. The gradient is 0.5 percent with an August 2002 discharge of 3 cfs (Table 4).

Tanner Creek Reach 1 exhibits multiple natural limiting factors for salmonid production.
The proportion of habitat types present is 60 percent glide, 30 percent pool, and 10 percent
riffle. The lack of riffle habitat and abundance of finely-sized substrate limit areas suitable
for salmonid spawning and egg survival as well as macroinvertebrate production. Substrate
in the glides and pool habitat is 100 percent sand/silt. Substrate composition in riffles is 10
percent rubble, 80 percent gravel, and 10 percent sand/silt (Table 5). Riparian vegetation
throughout the reach consists of grasses, providing insufficient bank stability (50 percent
actively eroding), and no overhead canopy closure (Table 4). Additionally, undercut banks
and LWD deposits are absent, subjecting salmonids to predation by birds or other fish. Asa
result of these conditions, and the influence of flow fluctuation the overall subjective rating
for habitat conditions in Tanner Creek Reach 1 are considered Fair to Poor (Table 3).

Reach 2

Tanner Creek Reach 2 extends from the terminus of Reach 1, upstream 230m to the crossing
of Scoggins Valley Road. The entrenched (3m) channel is influenced by the fluctuation in
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water elevation of Hagg Lake and is within both 20- and 40-foot inundation levels for the
dam raise. It has a wetted width of 2m, wetted depth of 0.1m, and gradient of 1 percent.
Discharge was 3 cfs at the time of the August 2002 survey (Table 4).

Tanner Creek Reach 2 exhibits natural limiting factors similar to those of Reach 1, however
riparian conditions are slightly improved and there is a lower proportion of glide habitat.
Habitat types in the reach are 50 percent glide, 35 percent pool, and 15 percent riffle. Glides
consist of 5 percent gravel and 95 percent sand/silt, and pools consist of 100 percent
sand/silt. Substrate composition in riffles is 5 percent rubble, 80 percent gravel, and 15
percent sand/silt. The riparian understory is dominated by grasses, with an overstory of
deciduous trees (maple and alder) providing greater protection from predation (40 percent
canopy closure) and increased bank stability (10 percent actively eroding). The riparian
width of both banks is 1m (Table 4).

A perched (0.3m) cmp culvert exists at the terminus of the reach, at Scoggins Valley Road.
The bottom of the downstream end of the culvert has rusted through, causing the culvert to
function improperly and act as a seasonal barrier to fish passage. Other natural limiting
factors include temperature sensitivity, influence by flow fluctuation, and a lack of instream
complexity by LWD or other structures. The overall subjective rating for habitat conditions
in Tanner Creek Reach 2 are considered Poor to Fair (Table 3).

Reach 3

Tanner Creek Reach 3 continues 316m upstream from Reach 2, terminating at the end of the
20-foot inundation level for the dam raise. The reach is above the fluctuation in water
elevation of Hagg Lake, and is entrenched 2.5m. The reach has a wetted width of 2.5m,
wetted depth of 0.15m, gradient of 1.5 percent slope. Discharge during the August 2002
survey was 2.5 cfs (table 4).

Aquatic habitat and riparian conditions within Tanner Creek Reach 3 are more favorable for
salmonid production when compared to reaches 1 and 2. The proportion of riffle habitat is
increased (45 percent), with low embeddedness (rating value 4) to provide spawning habitat
and macroinvertebrate production. Substrate composition in riffle is 15 percent rubble, 75
percent gravel, and 10 percent sand/silt. The proportion of glide and pool habitat is 35
percent and 20 percent respectively, enabling salmonids to utilize a variety of habitat types.
Glides consist of 5 percent rubble, 45 percent gravel, and 50 percent sand/silt. Pools consist
of 10 percent gravel and 90 percent sand/silt (Table 5). The riparian width is greater than in
reaches 1 and 2 (3m), and the overstory of deciduous trees provides 70 percent canopy
closure with less than 10 percent eroding banks (Table 4).

Three cutthroat trout (approximately 0.15m in length) were observed in the reach. As
previously indicated, a barrier to fish passage exists between Reaches 2 and 3 (Table 6).
When compared to Reaches 1 and 2, Tanner Creek Reach 2 has a greater overhead bank
cover, small undercut banks for use by salmonid juveniles, and root wads providing
microhabitats of complexity. As a result, overall habitat conditions are considered Fair to
Good.
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Reach 4

Tanner Creek Reach 4 continues 206m upstream from Reach 3, terminating at the 40-foot
inundation level for the dam raise. Entrenchment at the downstream portion of the reach is
similar to Reach 3, and decreases progressing upstream. The reach has an average wetted
width of 3.5m, average wetted depth of 0.1m, gradient of 1.5 percent, and an August 2002
discharge of 2.5 cfs (Table 2).

Aquatic habitat in Tanner Creek Reach 4 consists of 60 percent glide, 30 percent riffle, and 10
percent pool. Substrate within glides and pools is 5 percent gravel and 95 percent sand/silt.
Riffles consist of 5 percent rubble, 85 percent gravel, and 10 percent sand/silt (Table 5).
Embeddedness in riffles received a rating value of 4.

Riparian vegetation throughout the reach is similar to that of Reach 3, having an understory
of grasses and blackberry, and an overstory of deciduous trees (65 percent canopy closure).
However, in downstream portions of Reach 4 grasses have choked the stream channel.
LWD, root structures, and undercut banks occur more frequently within Reach 4 than in
other reaches, providing favorable habitat complexity for juvenile salmonids. However,
these characteristics are not in abundance throughout the reach.

A concrete culvert exists in the middle of the reach, located at the crossing of a private drive
connected to Tanner Creek Road. The culvert is perched 1.2m and is a permanent barrier to
fish passage (Table 6). As a result of the described conditions, the overall subjective rating of
Tanner Creek Reach 4 is Fair (Table 3).

Reach 5

Tanner Creek Reach 5 begins at the 40-foot inundation level for the 40-foot dam raise and
continues 245m upstream. Reach 5 is similar to the upper portion of Reach 4 in that the
channel is low to moderately entrenched, has a 65 percent canopy closure, predominately
glide and riffle habitat (45 and 35 percent respectively) with sand dominating the substrate
in the pool and glide areas, and limited LWD, undercut banks, and root structures (Figure
5). However, the channel has a slightly higher gradient (2 percent) and is slightly smaller
averaging 2m wetted width as compared to Reach 4 (Table 4). There are no partial or total
barriers to fish passage in Reach 5 and therefore the overall subjective rating for Tanner
Creek Reach 5 if Fair to Good (Table 3).

Tanner Creek Tributary
Reach 1

Tanner Creek Tributary Reach 1 begins at the confluence with Tanner Creek and continues
271m upstream to its terminus at Scoggins Valley Road. The reach is within both 20- and 40-
foot inundation levels for the dam raise. The tributary is a very narrow channel, entrenched
2-3m, and is influenced by the fluctuation in water level of Hagg Lake. The average wetted
width is 0.2m, with an average depth of 0.15m, and gradient of 1.5 percent slope. Discharge
of the tributary is 0.5 cfs (Table 4).

Tanner Creek Tributary Reach 1 exhibits habitat conditions that are limiting for salmonid
production. Although the proportion of habitat types is 45 percent riffle, 40 percent pool,
and 15 percent glide which is typically considered good, pool and glide habitats have
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substrate consisting of 100 percent hard-pan clay (Figure 6). Riffles have a similar
proportion of small-sized substrate, with 90 percent sand/silt, 10 percent gravel (Table 5).
This composition of substrate and embeddedness (rating value of 1) does not provide
habitat suitable for salmonid food production, such as stoneflies, mayflies, and caddisflies.

The overall subjective rating for habitat conditions in Tanner Creek Tributary Reach 1 is
Poor to Fair, resulting from the lack of suitable spawning and feeding areas, as well as from
riparian conditions (Table 3). Riparian vegetation in the downstream portion of the reach is
dominated by grasses (0 percent canopy closure), while the upper two-thirds of the reach
increases in the abundance of shrubs and deciduous trees (80 percent canopy closure). LWD
and undercut banks are absent. Other natural limiting factors, such as temperature,
nutrients, gradient, bedload, presence of erosive drainage, slides, and erosion do not limit
salmonid production in the reach (Table 6).

Affected Environment Summary

The Tualatin River basin encompasses approximately 707 square miles and is utilized by
four resident and anadromous salmonid species of concern and one non-salmonid species of
concern. However, only one of these species is currently listed under the federal ESA,
Upper Willamette River ESU winter steelhead trout.

Three primary streams would directly be affected by a dam raise, Scoggins Creek (both
upstream and downstream of the dam), Tanner Creek, and Sain Creek. Several small
intermittent unnamed streams would also be affected. Scoggins Creek downstream of the
dam potentially supports anadromous salmonids as well as resident species. The channel is
U-shaped, deeply entrenched with sand silt substrate and flows through a mixture of
industrial and agricultural areas. Habitat in Scoggins Creek downstream of the dam is
predominantly composed of long slow moving glide areas with interspersed pools with
limited cover or under cut banks. One small area of potential spawning gravel was
identified slightly upstream of the Stimson Mainline bridge. These gravels are believed to
have been deposited during the 1996 floods. Overall the section of Scoggins Creek
downstream of Scoggins dam to its confluence with the Tualatin River contains Poor habitat
for salmonids.

Scoggins Creek upstream of Hagg Lake is a moderate increasing to high gradient creek with
a better proportion of pool, riffle, and glide areas with the exception of Reach 4 which is a
high gradient riffle/rapid dominated creek. The reaches of creek surveyed flow through
primarily forested areas. Overall habitat in the reaches surveyed were generally considered
Fair to Good but limited by instream structure and cover as well as large substrate in riffles
areas providing suboptimal spawning habitat.

Sain Creek is a low to moderate gradient stream dominated by riffle and glide habitat types
throughout the survey area which flows through forested areas. Pools and lack of instream
structure and cover are considered to be the most significant limiting factors for salmonids
in the area surveyed. Spawning areas contained a good mixture of gravel sizes with little
embeddedness for optimal spawning habitat for cutthroat trout. Overall, the habitat in Sain
Creek was rated as Fair due to the lack of pool habitat and instream structure.

The reaches of Tanner Creek that were surveyed flow primarily through agricultural and
rural residential areas. Instream habitat is generally dominated by glide areas due to the
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relatively low gradient and moderate entrenchment throughout the survey area. However,
riffle areas are typically not lacking and not significantly embedded allowing for good
spawning success. The most significant limiting factors for salmonids in Tanner Creek are
related to the lack of instream structure and cover. A passage barrier (perched culvert) is
located between the 20 and 40-foot inundation levels. Overall, the habitat in the area of
Tanner Creek surveyed was rated as Fair to Good for salmonids.

Impacts to Fisheries Resources

There would be both temporary and permanent impacts associated with a dam raise and
would be similar for both the 20-foot and 40-foot raise heights. Impacts of both would be
similar and are therefore discussed together.

Scoggins Dam Raise

Temporary impacts would result from earthwork activities within Scoggins Creek. Best
management practices would be implemented to avoid movement of sediment or
contaminants into the reservoir and creek. Permanent but negligible impacts would result
from the expansion of the dam footprint. These impacts would be created in Scoggins Creek
just downstream of the existing dam, and in Hagg Lake, just upstream of the existing dam.
This loss represents a negligible percentage of the overall habitat available to anadromous
species within Scoggins Creek and the Tualatin Basin, therefore, this loss would not affect
fish populations.

Scoggins Dam does not currently provide upstream fish passage. A 20-foot or 40-foot dam
raise would not cause new impacts related to fish passage. However, state policy requires
upstream and downstream passage at all artificial obstructions in those Oregon waters in
which migratory native fish are currently or have historically been present, except under
certain clearly defined circumstances. The events that would "trigger" the review of fish
passage at existing obstructions include "construction," "abandonment," or a fundamental
change in permit status of any artificial obstruction. Raising Scoggins Dam would trigger a
review of fish passage at the dam.

House Bill 3002 allows for a waiver of the requirement for fish passage if alternatives to
passage provide a net benefit to fish. The owner/operator of an existing structure may
petition for a waiver in exchange for agreed upon alternatives at any time. The Fish and
Wildlife Commission may allow a waiver or alternative mitigation if it can be shown that
alternative mitigation would provide a net benefit to the habitat quality or quantity within
the same watershed or basin which would lead to an increase in the production of
migratory native fish.

Changes to Hagg Lake

The proposed new pool elevation would increase open water habitat and shoreline
perimeter in the reservoir for cutthroat trout and other resident fish. Cutthroat trout
typically do well in reservoirs. Therefore, it is anticipated that the cutthroat trout population
in the system would be maintained and perhaps increased slightly with the expansion of the
reservoir.
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Changes to Hagg Lake Tributaries

Increasing the reservoir size would decrease stream habitat available for resident fish.
Currently, the three primary creeks contain approximately 56.3 miles of stream channel
upstream of Hagg Lake (see table below). Some of Scoggins Creek downstream of the
existing dam would be affected by construction of the new dam and outlet works. Of the
total 23.2 miles of stream channel in Scoggins Creek upstream of the dam raise, 4,071 feet for
the 20-foot raise or 5,491 feet for the 40-foot raise would be inundated by enlargement of the
reservoir.

Existing Inundated Remaining Inundated

Stream Length Stream Length  Stream Length Stream Length

Stream (miles) 20 (40) ft Raise 20 (40) ft Raise 20 (40) ft Raise
(feet) (miles) (%)
) 23.2 4,335 22.4 3.5
Scoggins Creek (5,741) (22.1) (4.7)
Sain Creek 25.4 1,427 25.2 1.1
(2,439) (25.0) (1.8)
Tanner Creek 7.7 1,539 7.4 5.5
(2,219) (7.2) (7.4)
Total 56.3 7,301 55.0 2.5
(10,399) (51.3) (3.5)

About 95 percent to 96 percent or more of the stream area is above the proposed inundation
zone. This substantial quantity of habitat located upstream of the proposed inundation zone
is sufficient to allow the cutthroat trout population in Hagg Lake to remain a strong,
diverse, and viable population after the reservoir is expanded.

Stream habitat losses should not significantly limit production of resident cutthroat trout
populations in the system. Cutthroat trout typically require between 1 square foot to 10
square feet per redd (Reiser and Bjornn, 1979). There will be spawning habitat inundated by
both the 20-foot and 40-foot dam raises. Given the small amount of spawning gravel to be
inundated and the abundance of habitat and gravel in the upper watershed, inundation of a
small portion of gravel would not cause a decline in cutthroat trout numbers and would
certainly not jeopardize the continued existence of the population. In actuality, the
population numbers of cutthroat trout would be expected to slightly increase because of the
increased size of the reservoir.

In summary, the expansion of Hagg Lake would inundate approximately 3 to 4 percent of
the stream habitat currently available in the project area but also would double the
maximum surface area of the reservoir. With regard to cutthroat trout production, 3 to 4
percent of spawning habitat would be negated by the increased reservoir periphery and the
fact that the remaining stream habitat contains enough spawning habitat to support the
trout population in the expanded reservoir.
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Fish Passage at Road Crossings

Road crossings on reservoir tributary streams will provide fish passage as per ODFW
Guidelines and Criteria for Stream-Road Crossings (1997) specifications. The proposed new
pool elevation will inundate sections of the existing road. These sections will be either
realigned or built up. At stream crossings where the roadbed is built up and exposed to
fluctuating reservoir pool levels, fish passage will be necessary and provided following
ODFW guidelines.

Reduced Flows to Lower Scoggins Creek

The quantity and timing of spillage from Hagg Lake would likely be altered by the
expansion of Hagg Lake. The reservoir would be expected to spill less frequently and when
it does spill, flow volumes under operation plans would likely be reduced. This change is
not expected to significantly impact the lower Scoggins Creek fishery. Current requirements
for releases during the summer and fall would continue to be met. Therefore, no existing
spawning habitat would be dewatered or wiped-out and there would be ample rearing
habitat remaining to support the population. Further explanation is provided below.

The land area within the watershed above Scoggins Dam represents 88 percent of the
Scoggins Creek Watershed. Therefore, Scoggins Creek below the dams is fed by runoff from
the remaining 12 percent of the watershed as well as from Hagg Lake. The project would
have no effect on normal runoff below the dam. This runoff and releases from the reservoir
would continue to support the fish populations in lower Scoggins Creek.

The reach that would experience the greatest change in flow is the reach between Scoggins
Dam and Stimson Mill pond. This section of stream is approximately 4,200 feet-long. This
reach would experience the greatest relative change in flow given that it is higher up in the
watershed and thus has a smaller drainage area. This is the only reach within lower
Scoggins Creek that contains potential spawning habitat. This habitat consists of limited and
marginal patches of small unconsolidated gravel within a small portion of this section. Even
though flow from the reservoir would be reduced, this section of stream would still retain
flows and not be dewatered because of required releases from the dam during the summer
and fall and because there is a small tributary entering the channel upstream of potential
spawning gravel. The flow releases will maintain habitat for resident aquatic resources.

For the remaining area of lower Scoggins Creek, reduced outflow from Hagg Lake due to
the proposed project will not significantly impact lower Scoggins Creek salmonid habitat
availability. The habitat of lower Scoggins Creek is only suitable for rearing. The U-shaped
morphology of the channel is not conducive to providing much habitat diversity for fish or
aquatic invertebrates. The quantity of rearing habitat will not be decreased significantly
because of the low gradient of the channel (less than 0.5 percent) combined with the U-
shaped channel. The channel shape and low gradient make the lower portion of Scoggins
Creek, especially downstream of Old Highway 47, resemble a half-full bathtub. Adequate
inflow from two mapped and one unmapped tributary, as well as seeps, will sustain basal
flows in Scoggins Creek to maintain sufficient rearing habitat and provide passage for
species which currently inhabit the creek. Therefore, reduced outflow from Hagg Lake will
not significantly reduce the quantity of available fish or aquatic invertebrate habitat and this
negligible reduction in habitat will be inconsequential to fisheries resources in the Scoggins
Creek system.
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Mitigation Measures

No long-term impacts to the fisheries resources of lower Scoggins Creek or the Tualatin
basin would be expected to occur from the raising and operation of Hagg Lake. Short-term
effects, such as increased sedimentation and erosion during construction, could occur;
however, best management practices would be implemented during the construction phase
to avoid or minimize these impacts, as described below.

Mitigation measures for aquatic impacts would, at a minimum, include the following:
e Erosion control measures
e Stabilizing the area after construction through revegetative plantings, where appropriate

¢ Installing and maintaining sediment filter devices at all drainages in the construction
area

e Performing regular inspection and repair as needed
e Minimization of the areas of disturbance
¢ Installation of stream sediment traps, where appropriate

e Stabilization of stream banks after construction through vegetative
plantings/bioengineering

e Design of culvert and/or bridge crossings to allow fish passage

e Location of staging areas at least 50 feet away from stream bank or reservoir where
topographic conditions permit

e Designing and implementing spill prevention plans

e Use of clean gravel for the upper 1 foot of fill over any excavations in streams

Potential Site Specific Mitigation Measures

Specific mitigation measures for construction activities within the Hagg Lake area would be
developed in consultation with appropriate agencies as part of the permit process.
However, some potential on-site mitigation measures should be based on limiting factors
for fisheries in the area. Potential on-site mitigation measures include:

e Increasing instream habitat diversity by adding instream structure such as large woody
debris to form pools, provide cover, and increase hydraulic diversity (where
appropriate)

e Provide vegetative plantings to increase riparian functionality along Tanner Creek just
upstream of the inundation zone

In accordance with House Bill 3002 potential off-site mitigation measures also exist and
could prove viable. These potential mitigation measures include:

e Augmenting low stream flows in Tualatin River tributary streams outside of the Project
Area and identified as being significant salmonid streams
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As per House Bill 3002, alternative mitigation in lieu of fish passage requires the alternative
mitigation provide a net benefit to fish. Augmenting stream flow in tributary streams
identified as being significant salmonid streams could provide a net benefit to fish and
could lead to an increase in the production of migratory native fish in the Tualatin basin.
Augmentation of tributary flows could increase available habitat for listed steelhead trout
and other salmonids during the summer low flow period. In addition, increase flows could
increase water quality and assist with Total Maximum Daily Load (TMDL) issues help reach
Oregon water quality criteria. Increasing water quality in impaired stream reaches would
also provide a net benefit to native migratory fish species including steelhead trout and
other salmonids.

No-Action Alternative

Under the No-Action Alternative, fisheries impacts related to the development of additional
water supply would not be realized. Likewise, fish enhancement opportunities as per the
build alternatives, would not be realized.

Because Scoggins Dam was completed in 1975 the BOR facilities may not withstand the
newly predicted maximum credible earthquake (MCE). Facilities were designed when the
MCE was predicted to be much lower. Thus, facilities would need to be considered for
seismic retrofit, thereby having the potential to create short-term impacts to fish related to
increased sedimentation and turbidity.
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Water Supply Feasibility Study
Attributes/Limiting Factors Weighting Factors

Attributes/Limiting Factors

Weighting Factor

Spawning Areas
Pool Abundance
Riffle Abundance
Turbidity

Undercut Banks
Aquatic Invertebrates
Bank Cover

Riparian Cover
Other/Instream Structure
Temp. Sensitivity
Nutrients

Gradient

Flow Fluctuation
Bedload

Erosive Drainage
Barrier to Passage
Slides

Perched Culvert
Roadbank Erosion
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Water Supply Feasibility Study

Table 2

Resident and Anadromous Fish Species in the Tualatin Basin

Anadromous Fishes

Resident Fishes

Common Name

Scientific Name

Common Name

Game
Scientific Name

Common Name

Non-Game

Scientific Name

Chinook salmon
Coho salmom
Cuttroat trout
Steelhead trout
White sturgeon
Pacific lamprey

Oncorhynchus tshawytscha
Oncorhynchus kisutch
Oncorhynchus clarki
Oncorhynchus mykiss
Acipenser transmontanus
Lampetra tridentatus

Yellow Bullhead
Brown Bullhead
Black bullhead
Channel catfish
White catfish
Yellow Perch
Walleye
Pumpkinseed
Warmouth
Bluegill

Green sunfish
Smallmouth bass
Largemouth bass
White crappie
Black crappie
American shad
Cuttroat trout
Rainbow trout

Ameiurus natalis **
Ameiurus nebulosus **
Ameiurus melas **
Ictalurus punctatus **
Ameiurus catus **

Perca flavescens **
Stizostedion vitreum **
Lepomis gibbosus **
Lepomis gulosis **
Lepomis macrochirus **
Lepomis cyanellus **
Micropterus dolomieui **
Micropterus salmoides **
Pomoxis annularis **
Pomoxis nigromaculatus **
Alosa sapidissima **
Oncorhynchus clarki
Oncorhychus mykiss

Chiselmouth

Peamouth

Northern pikeminnow
Goldfish

Common carp
Longnose dace
Redside shiner

Prickly scuplin
Reticulate scuplin
Torrent sculpin
Largescale sucker
Mountain sucker

Sand roller

Starry flounder

Banded killifish
Mosquitofish

Speckled dace
Three-spine stickleback
Western brook lamprey

Acrocheilus alutaceus
Mylocheilus caurinus
Ptychocheilus oregonensis
Carassius auratus **
Cyprinus carpio **
Rhinicthys cataractae
Richardsonius balteatus
Cottus asper

Cottus perplexus

Cottus rhotheus
Catostomus macrocheilus
Catostomus platyrhynchus
Percopsis transmontana
Platichthys stellatus
Fundulus diaphanus **
Gambusia affinis **
Rhinichthys osculus
Gasteroesteus aculeatus
Lampetra richardsoni

** Not "indigenous"; These species were not found in the Tualatin Basin prior to 1800.




Table 3
Water Supply Feasibility Study
Aquatic Resource Limiting Factors and Field Observations

Fish Observation Habitat Trend Attributes/Limiting Factors Other Limiting Factors
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Stream Name Survey Section Date Fish Spp Number Adult) £ 8 7] 1% £ & = g g a & 6| & é 6 3 o o 5 o lg 6 Primary Habitat Comments
Scoggins Creek, Excessive riffle areas (+60%), algae on substrate in lower reach,
Above Dam R1 8/7/2002 - - - No|[No|Yes| 1 0 |05] 2 1 15|115]|15]| 0 0 0 3 0 3 3 3 3 3 3 1.28  |rearing, migration less algae in upper reach
Scoggins Creek, rearing, limited Little structure in pools, large subsrtrate size limits spawning by
Above Dam R2 8/7/2002 |Cutthroat Trout 1 Adult No|[No|Yes|15| 2 2 2 0 2 2 2 0 3 3 3 0 3 3 3 3 3 3 1.88  [spawning resident salmonids
Scoggins Creek, rearing, limited Little structure in pools, large subsrtrate size limits spawning by
Above Dam R3 8/7/2002 - - - No|[No|Yes|15| 2 2 2 0 2 2 2 0 3 3 3 0 3 3 3 3 3 3 1.88 [spawning resident salmonids
Scoggins Creek, rearing, limited Excessive riffle/rapid areas (90%), evidence of bedload movement,
Above Dam R4 8/7/2002 - - - No|[No|Yes| 1 0 0 2 0 2 2 2 05| 3 3 3 0 0 3 3 3 3 3 1.53  [spawning large substrate not good for resident spawning
Deeply entrenched channel, fine sediments in pools/glides,
T-1 Scoggins Trib. R1 8/7/2002 - - - No|[No|Yes| O 0 0 2 0 |05 1 0 0 0 3 3 0 3 3 0 3 0 3 0.49  |rearing, migration perched 60" culvert (barrier to passage)
Excessive riffle areas, two perched culverts (one is barrier to
T-1 Scoggins Trib. R2 8/7/2002 - - - No|[No|Yes|05| 0 |05 2 1 2 2 2 05| 3 3 3 0 3 3 0 3 0 3 1.17  |rearing, migration passage)
Excessive riffle areas (+45%), minimal pool habitat, short reach
Sain Creek R1 8/7/2002 - - - No|[No|Yes| 1 0 |15] 2 0 0 |15] 1 0 0 0 3 0 3 3 3 3 3 3 1.16  |rearing, migration length reduces temperature sensitivity
Few pools in reach, minimal structure to glides, lacking LWD,
Sain Creek R2 8/7/2002 - - - No|[No|Yes| 1 0 1 2 0 2 2 2 0 3 3 3 0 3 3 3 3 3 3 1.61 rearing, spawning many snails observed
Man-made rock barrier for swimming area (seasonal barrier to
passage), few pools in reach, dense riparian, many snails
Sain Creek R3 8/7/2002 - - - No|[No|Yes| 1 0 1 2 05| 2 2 3 0 3 3 3 0 3 3 0 3 3 3 1.47  |rearing, spawning observed
Long glides, short riffles provide poor spawning habitat, deeply
Tanner Creek R1 8/6/2002 - - - No|[No|Yes| O [05]| O 2 0 1 1 0 0 0 3 3 0 3 3 3 3 3 3 1.04 rearing, migration entrenched channel,
Channel deeply entrenched, perched culvert (barrier to passage),
Tanner Creek R2 8/6/2002 - - - No|[No|Yes| 1 1 1 2 1 1 15| 1 0 0 3 3 0 3 3 0 3 0 3 0.91 rearing, migration few stumps/debris for structure
Good substrate in riffles for cutthroat spawning, dense riparian,
Tanner Creek R3 8/6/2002 Cutthroat Trout 3 Juvenile No|[No|Yes| 2 2 2 3 1 2 15| 2 |05] 3 3 3 0 3 3 3 3 0 3 1.79  |spawning, rearing good cutthroat habitat
Perched concrete culvert in middle of reach (barrier to passage),
Tanner Creek R4 8/6/2002 - - - No|[No|Yes|15]| 1 2 3 (15| 2 |15] 2 |05 3 3 3 0 3 3 0 3 0 3 1.46  |spawning, rearing lower reach choked with grasses, upper reach with good habitat
Tanner Creek R5 8/6/2002 - - - No|[No|Yes|15]| 1 2 3 15| 2 2 2 05| 3 3 3 0 3 3 3 3 3 3 1.98 [spawning, rearing Similar to R4
Much of channel hard-pan clay, very entrenched and narrow, lower,
T-1 Tanner Creek R1 8/6/2002 - - - No|[No|Yes| O [15 |15 1 0 0 |15]15]| 0 3 3 3 0 3 3 3 3 3 3 1.52  [rearing reach with some gravels in riffles
Immediately near dam boulders prevent scouring, downstream of
Scoggins Creek, tributary is gravels in narrow channel, channel widens further
Below Dam R1 8/8/2002 - - - No|[No|Yes| O 0 0 2 0 |05] 2 0 0 0 3 3 0 3 3 0 3 3 3 0.80 |migration downstream
Entire reach is primarily glide, deeply entrenched U-shaped
Scoggins Creek, channel, riparian narrow with understory dominated by blackberry,
Below Dam R2 1/30/2003 - - - No|[No|Yes| O 0 0 1 0 0 |05{15]05| 0 3 3 0 3 3 3 3 3 3 1.04  |migration substrate mostly sand/silt and hard-pan clay
Entire reach is primarily glide, deeply entrenched U-shaped
Scoggins Creek, channel, riparian narrow with understory dominated by blackberry,
Below Dam R3 1/30/2003 - - - No|[No|Yes| O 0 0 1 0 0 |05|15] 0 3 3 3 0 3 3 3 3 3 3 1.24  |migration substrate mostly sand/silt and hard-pan clay
Entire reach is primarily glide, deeply entrenched U-shaped
Scoggins Creek, channel, riparian narrow with understory dominated by blackberry,
Below Dam R4 8/8/2002 - - - No|[No|Yes| O 0 0 1 ]05] 0 |]05]15]05] 3 3 3 0 3 3 3 3 3 3 1.33  |migration substrate mostly sand/silt and hard-pan clay
Habitat Trend Other Limiting Factors:
Improving - habitat conditions improving 0 = Limiting
Deteriorating - habitat conditions deteriorating 3 = Not Limiting

Static - habitat conditions stable
Aquatic Resource Production Limiting Factors, emphasizing salmonid habitat preferences:
0 = Poor, limiting salmonid production
3 = Excellent, not limiting salmonid production
Spawning Areas for salmonid species
Pool Abundance - relative abundance of pools
Riffle Abundance - relative abundance of riffle areas
Turbidity - observed suspended solids
Undercut Banks - provide good rearing habitat
Aquatic Invertebrates - abundance and diversity of aquatic invertebrate species
Bank Cover - streambank vegetation cover
Riparian Cover - density and abundance
Other/Instream structure - presence of LWD or other instream structure and habitat diversity

Temp. Sensitivity - potential for increases in stream temperature based upon factors
including riparian vegetation, channel width, flow depth, gradient, and aquatic habitat

Nutrients - upstream or overhead contribution of leaflitter and debris

Gradient - steep gradient can be limiting

Flow Fluctuation - relating to flashiness and potential negative impacts to aquatic resources

Bedload - streambed movement that can destroy redds and habitat

Erosive Drainage - input large amounts of sediment into the stream

Barrier to Passage - include waterfalls, bedrock chutes, culverts, dry stream bed during low flow

Slides - input large amounts of sediment into the stream

Perched Culvert - can be salmonid passage barrier

Roadbank Erosion - input large amounts of sediment into the stream



Table 4

Water Supply Feasibility Study
Stream Physical Characteristics
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Scoggins Creek, R1
Below Dam 140 1 1 1 <5 8 8 08| 2 6 6 | <1 0 1 99 3 5
Scoggins Creek, R2
Below Dam 11 1 3 3 50 7 8 [ 08 (23| 4 4 [<5] 5 0 95 - 1
Scoggins Creek, R3
Below Dam 11 1 4 4 50 7 710823 4 4 [ <1 5 0 95 - 1
Scoggins Creek, R4
Below Dam 140 1 4 4 50 8 8 [15(35]| 4 4 [ <1 0 1 99 3 1
Scoggins Creek R1 22| 25 1 2 30 17 | 18] 0.3 | 1 3 3 5 10 60 30 5 4
Scoggins Creek R2 15 2 3 25 | 50 8 15 0.3 | 1 3 3 | <5 25 40 35 4 4
Scoggins Creek R3 15 2 3 25 | 50 8 15 03 | 1 3 3 | <5 25 40 35 5 4
Scoggins Creek R4 15(3,35| 3 3 55 11 | 13] 03| 1 3 3 <5 5 90 5 5 3
T-1 Scoggins Trib. R1 151115 1 1 <5 | 08 [15]| 03| 1 2 2 <5 8 12 80 4 1
T-1 Scoggins Trib. R2 1.5| 25 3 3 70 2 |35[/01] 1 13| 13 |<5| 5 85 10 4 1
Sain Creek R1 8 [1.5-2| 1 1 45 10 [ 10| 0.2 |06 4 4 30 1 50 49 3 2
Sain Creek R2 8| 15 6 2 70 [ 55 | 8 | 03| 1 3 3 | <1 3 49 48 5 3
Sain Creek R3 7 |2-25( 25 3 |85-90( 7 7(103(08| 3 3 0 10 40 50 5 3
Tanner Creek R1 3| 05 3 3 0 2 5(102(15] 0 0 50 30 10 60 4 1
Tanner Creek R2 3 1 1 1 40 2 41011 4 4 10| 35 15 50 5 3
Tanner Creek R3 25( 1.5 3 3 70 | 25 | 4 |0.15] 1 4 4 (<10 20 45 35 4 3
Tanner Creek R4 25( 1.5 5 3 65 | 35 [35| 0.1]07| 3 3 <5 10 30 60 4 1
Tanner Creek R5 25| 2 3 6 65 2 5 (02| 1 1,3 | 1,3 | <5] 20 32 45 5 3
T-1 Tanner Creek R1 0.5 1.5 1 1 0-80| 05 |1.5[0.15( 1 4 4 50 | 40 45 15 1 1




Table 5

Water Supply Feasibility Study
Stream Substrate Composition

Substrate Percentage
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Scoggins Creek,
Below Dam
Pool| 0
R1 |Riffle 1 Refer to Text for Description
Glide| 99
Scoggins Creek,
Below Dam
Pool 5 0 0 0 0 0 100
R2 [Riffle 0 0 0 0 0 0 0
Glide 95 0 0 0 0 0 100
Scoggins Creek,
Below Dam
Pool 5 0 0 0 0 0 100
R3 [Riffle 0 0 0 0 0 0 0
Glide 95 0 0 0 0 0 100
Scoggins Creek,
Below Dam
Pool 0 0 0 0 0 0 0
R4 |Riffle 1 0 0 0 0 0 0
Glide 99 0 2 2 1 0 95
Scoggins Creek
Pool | 10 5 0 0 0 20 75
R1 |Riffle| 60 5 20 20 25 20 10
Glide| 30 5 5 10 3 25 20
Scoggins Creek
Pool | 25 5 5 5 10 15 60
R2 |Riffle| 40 5 30 3 10 10 10
Glide| 35 5 15 15 15 25 25
Scoggins Creek
Pool | 25 5 5 5 10 15 60
R3 |Riffle|[ 40 5 3 3 10 10 10
Glide| 35 15 15 15 15 25 20
Scoggins Creek
Pool | 5 50 0 5 5 10 30
R4 |Riffle[ 90 5 25 25 20 20 5
Glide| 5 25 10 10 15 15 25
T-1 Scoggins Trib.
Pool | 8 0 0 0 0 5 95
R1 |Riffle[ 12 0 0 0 5 75 20
Glide| 80 0 0 0 5 15 80
T-1 Scoggins Trib.
Pool | 5 0 0 5 0 10 85
R2 |Riffie| 85 0 0 15 40 30 15
Glide| 10 0 0 0 5 40 55
Sain Creek
Pool | 1 0 0 10 10 30 50
R1 |Riffle| 50 1 4 15 25 35 20
Glide| 49 1 4 10 20 35 30
Sain Creek
Pool | 3 0 1 4 20 25 50
R2 |Riffle| 49 2 10 30 35 13 10
Glide| 48 0 5 20 20 15 40
Sain Creek
Pool | 10 0 5 15 15 20 45
R3 |Riffle| 40 10 10 40 30 5 5
Glide| 50 5 5 10 20 30 30
Tanner Creek
Pool | 30 0 0 0 0 0 100
R1 [Riffle| 10 0 0 0 10 80 10
Glide| 60 0 0 0 0 0 100
Tanner Creek
Pool | 35 0 0 0 0 0 100
R2 [Riffle| 15 0 0 0 5 80 15
Glide| 50 0 0 0 0 5 95
Tanner Creek
Pool | 20 0 0 0 0 10 90
R3 [Riffle| 45 0 0 0 15 75 10
Glide| 35 0 0 0 5 45 50
Tanner Creek
Pool | 10 0 0 0 0 5 95
R4 [Riffle| 30 0 0 0 5 8 10
Glide| 60 0 0 0 0 5 95
Tanner Creek
Pool | 20 0 0 0 0 10 90
R5 [Riffle| 32 0 0 0 15 75 10
Glide| 45 0 0 0 5 10 85
T-1 Tanner Creek
Pool | 40 0 0 0 0 0 100
R1 [Riffle| 45 0 0 0 0 10 90
Glide| 15 0 0 0 0 0 100




Table 6
Water Supply Feasibility Study
Limiting Factors for Salmonids in the Project Area

Limiting Factors
Habitat . ] Flow Erosive Perched |Roadbank

Stream Name Reach |- 4 Temperature [Nutrients (Gradient | gy o4ation |Bedload Drainage |Barriers [Slides |Culvert |Erosion
Scoggins Creek R1 S Yes Yes No Yes No No No No No No
Scoggins Creek R2 S No No No Yes No No No No No No
Scoggins Creek R3 S No No No Yes No No No No No No
Scoggins Creek R4 S No No No Yes Yes No No No No No
T-1 Scoggins Trib. R1 S Yes No No Yes No No Yes No Yes No
T-1 Scoggins Trib. R2 S No No No Yes No No Yes No Yes No
Sain Creek R1 S Yes Yes No Yes No No No No No No
Sain Creek R2 S No No No Yes No No No No No No
Sain Creek R3 S No No No Yes No No Yes No No No
Tanner Creek R1 S Yes No No Yes No No No No No No
Tanner Creek R2 S Yes No No Yes No No Yes No Yes No
Tanner Creek R3 S No No No Yes No No No No Yes No
Tanner Creek R4 S No No No Yes No No Yes No Yes No
Tanner Creek R5 S No No No Yes No No No No No No
T-1 Tanner Creek R1 S No No No Yes No No No No No No
Scoggins Creek, R1 S Yes No No No No No Yes No No No
Below Dam

Scoggins Creek, R2 S Yes No No Yes No No No No No No
Below Dam

Scoggins Creek, R3 S No No No Yes No No No No No No
Below Dam

Scoggins Creek, R4 S No No No Yes No No No No No No
Below Dam

Habitat Trend: I=improving

D=deteriorating
S=static




Figure 1
Water Supply Feasibility Study
Scoggins Creek (Downstream of Dam) Habitat
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Appendix A. Reconnaissance Data Sheets
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