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Lake Creek
Lake Creek is the major tributary to the Siuslaw River. The Siuslaw River basin drains 780
square miles along the central Oregon Coast. The river totals 120 miles. The river basin is
located east of the Coast Range in an eco-region more typical of the Willamette Valley (prairie
and oak savannah). Rainfall and geology are substantially different in these headwaters than
the rest of the Siuslaw sub-basin. These areas receive only about half of the perception levels of
the west portion of the basin, and the bedrock geology is almost entirely Tyee Sandstone.
From its headwaters the Siuslaw River and Lake Creek flow through the Coast Range, which is
characterized by steep mountains with dense conifer forests. Rainfall in this region can average
nearly 100 inches per year. In the western most portion of the sub-basin the river is heavily
influenced by the Pacific Ocean with an estuary characterized by extensive floodplains,
wetlands, and tidal islands. The estuary flows through dunes along the coastal plain in and
around Florence.
Triangle Lake, located on Lake Creek, is a geomorphological anomaly in the sub-basin. It was
formed as a result of large debris flow during historic ice ages and is one of just a handful of
lakes found in the Coast Range. Lake Creek Falls, located directly downstream of Triangle
Lake, is a large falls which blocked fish passage in the past. A fish ladder now provides passage
above the falls for fish.
Ownership in the Siuslaw River Sub-basin is a mixture of private and public lands. Land
ownership in the sub-basin is as follows: USFS 25%; BLM 26%; Private Forestry 31%; Private
non-forestry (agricultural and residential) 10%; State of Oregon 5%; Other public lands 3%.
Land use is predominantly forestry, with residential and agricultural lands located along the river
bottoms, floodplains, and coastal portions.
Until 1875, most of the lands in the Lake Creek watershed were off-limits to homesteading
because they were within the boundary of the Siletz Indian Reservation. The area was opened
to settlement at that time when the boundaries of the Siletz Reservation were changed. A single
dam was built on Lake Creek, about 15 miles upstream of Triangle Lake, in the mid-1930’s by
the Hult Lumber Company. The earthen dam created a large pond, which was used for log
storage. The BLM ultimately acquired the dam and reservoir and has subsequently developed a
small, but popular recreation site around the lake (SWC).
Siuslaw River Sub-basin and Historic Fish Runs
The Siuslaw River sub-basin was historically one of the most productive per unit area Coho
salmon basins in the western United States. Oregon coastal Coho salmon were listed as
Threatened under the Endangered Species Act in 2008. Fall Chinook salmon, Pacific lamprey,
steelhead and a variety of other native fish live within the sub-basin. The Chinook population is
one of the healthiest stocks on the coast at approximately 80% of the 1900s population. Coho
salmon probably averaged over 150,000 fish annually with a large run being about 500,000 fish.
During the 1990s, the average Coho salmon run in the Siuslaw was 4,000-5,000 fish. The
Siuslaw River is on the southern boundary of the distribution for chum salmon. The abundance
of chum salmon varies greatly from year to year.

The major basin factors responsible for the decline in the freshwater carrying capacity of the
system include: timber harvest and road building on steep unstable slopes, diking and draining
of wetlands, transportation arteries along and in riparian zones, and riparian timber harvest.
Numerous groups including the US Forest Service, BLM, ODFW, private forestry landowners,
the Siuslaw Watershed Council, West Lane Soil and Water Conservation District, tribal
organizations, private landowners, and others have been actively working to restore habitat for
native fish for more than 20 years (SWC).
The Lake Creek Enhancement Project
In 2015, the BLM released its Western Oregon Aquatic Restoration Strategy. The Strategy was
developed in order to identify and prioritize watersheds for aquatic restoration. The Strategy
based on a combination of scientific modeling for fish species of interest, primarily ESA-list
species such as Coho and Chinook salmon, and professional knowledge of the district. The
Eugene District BLM identified Congdon Creek-Lake Creek sub-watershed as one of two focus
sub-watersheds for the District. The Congdon Creek-Lake Creek sub-watershed includes the
Hult Dam, Hult Reservoir and Lake Creek, which reaches upstream of the reservoir. Specific
projects identified by the BLM Eugene District within this sub-basin include:
• Hult Pond Restoration
• In-stream restoration within Lake Creek upstream of Hult Reservoir
• In-stream restoration below Hult Dam
The Strategy identifies possible timelines for each of the projects ranging from 2016-2026
(BLM).
The WELL Project at Springfield Public Schools
The Water and Energy Learning Lab (WELL Project) , funded through a long-standing grant
from the Springfield Utility Board (SUB), is a Springfield Public Schools program designed to
promote students involvement in research projects. The primary focus is on water, energy and
the community, and allows high school and middle school students the opportunity to participate
on a variety of field-based projects done in partnership with watershed councils, federal
agencies, private landowners, and other organizations. Current high school teams involve more
than 60 students from Springfield and Thurston High Schools, and are divided into one Well
Water Testing Team, two Water Quality Teams, and two In-stream Habitat Assessment Teams.
WELL Project Survey Methodology at Lake Creek
In 2015, the Springfield WELL Project began a partnership with the Eugene BLM District.
Working together, these two organizations focused on Lake Creek, upstream of Hult Reservoir.
Partnered with the Mckenzie Watershed Council, the WELL Project’s In-stream Habitat
Assessment Teams surveyed Lake Creek a total of 5 times during summer and fall of 2015. The
students followed survey protocol adapted from the Oregon Department of Fish and Wildlife’s
(ODFW), Aquatic Inventory methodology by WELL Project and McKenzie Watershed Council
staff. The ODFW Aquatic Inventory protocol was modified to accommodate a large amount of
surveys (up to 14), and attempts to have students take quantitative measurements as opposed
to qualitative assessments or estimates wherever possible. Refer to Table 1 in Appendix A for a
detailed description of stream measurements and metrics. Student surveys were accomplished

by breaking a team of 10-14 students into 3 sub-teams. Each team was responsible for a subset of metrics including:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Unit Type-riffle, pool, glide, etc
Unit Length
In-Stream Wood Size & Count
Structure of placed wood structures
Photo Records
Average Wetted Width
Average Depth
Pool Tailout Crest (Pools)
Maximum Pool Depth
Active Channel Width
Active Channel Height
Flood Plain Height
Flood Plain Width
% Shade
% Bank Active Erosion
Substrate Composition (sand, gravel, cobble, etc)
In -Stream Slope

Students from the Springfield High School In-Stream Habitat Assessment Team then worked
with the WELL Project Coordinator, a University of Oregon GIS specialist, and the Mckenzie
Watershed Council to use ARC GIS software and develop maps for the Lake Creek preassessment project.

Survey Results
Below is a table of all metrics calculated for the Lake Creek Survey:

Students surveyed a total of 2309 meters of Lake Creek, upstream of Hult Reservoir.
The lower section of the survey was approximately 375 meters, which consisted mostly of pool
habitat influenced by the reservoir. Residual pool depth, which indicates the ability of a stream
to provide critical fish habitat, was calculated throughout the entire survey. The residual pool
depth was calculated at an average of 65.59 centimeters. Refer to Map 1 in Appendix B.
The total wood count within the survey area was less than one piece of large wood per 100
meters. The total wood in all size classifications was calculated eight pieces per 100 meters.
Refer to Map 2 in Appendix B. The majority of wood present within the stream channel were
hardwoods, and 38 pieces had root wad intact. There was a significant amount of wood debris
piles throughout the survey area, but piles were not calculated in the wood count. A total of 138
boulders (over 0.5 meters) were counted within the survey. The substrate composition was
qualitatively estimated to be: 48.41% sand and silt, 34.73% gravel, 15.10% cobble, 1.86%
boulder, and 0% bedrock.
The riparian shade was calculated at an average of 63.42% across the entire survey area. The
lower section of the survey area and directly upstream was significantly more open than the
upper sections of the survey. Refer to Map 3 in Appendix B to see the distribution of shade
across the project area. The riparian surveys were not required as part of the survey, but by
observation the riparian forests were greatly dominated by hardwood. There was a heavy
amount of invasive Armenian blackberry and reed canary grass in open disturbed sections of
the riparian areas and floodplain. The active channel width was measured at an average of
15.61 meters within the survey area. The stream width to depth ratio was calculated at 28.96,
and the stream entrenchment ratio, which is the extent to which the riparian area interacts with
the stream, was calculated at 4.47. Refer to Table 2 in the Appendix to compare the ODFW’s
benchmark values to the survey results.
There was a certain amount of inconsistency associated with a minimum of two metrics that
were collected: Active Channel Width (ACW) measurements were subjective and prone to
variation between the two surveys, and the total downed large wood count was collected slightly
different between the separate surveys.

Conclusions and Recommendations
According to the ODFW benchmark conditions for similar sized streams in western Oregon (see
Table 2 in Appendix A), conditions with less than 10 pieces per 100 meters is undesirable. The
ODFW benchmark suggests that the large wood amount be greater than 20 pieces per 100
meters.The Lake Creek survey would benefit greatly by simply adding more large wood.
Ignoring the lower sections of the survey area influenced by the reservoir, there appears to be
sufficient amounts of shade provided by the riparian area. Based on the calculated
entrenchment ratio, there is a significant amount of interaction between the creek and
floodplain. This calculation is supported by our field observations which included a number of
side channels and low terraces.
While the total percent of sand and silt substrate appears to be high, the total gravel area is very
close to the desirable ODFW established benchmarks. Residual pool depth appears to be

desirable and passes ODFW benchmarks (see Map 1 in Appendix B). However, results show
that there is a low consistency of deeper pools in the lower third section of the survey area.
A significant amount of the project area is comprised of pool habitat. In order to improve and
enhance aquatic habitat in Lake Creek upstream of Hult Reservoir, we suggest that adding large
wood material to the stream, particularly in its lower section, would help sort and retain gravels,
create and enhance pool habitat, and create more complex aquatic habitat with cover and deep
pools.
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APPENDIX A: TABLES
TABLE 1: The following table describes the unit descriptions and measurement procedures of
data collection:

TABLE 2: The following summarized benchmark values are found in the ODFW Aquatic
Inventories Project Methods for Stream Surveys guide:

Courtesy of the McKenzie Watershed Council

APPENDIX B: GIS DATA MAPS

MAP 1: RESIDUAL POOL DEPTH

Residual pool depth refers to depth that, if stream flows were reduced to zero, water would fill
pools just up to their lips that are located at riffle crests downstream. Depths in pools would then
correspond to residual values. Thus, residual depths represent extreme low flow conditions,
which can limit a stream’s capacity to support fish populations. The method also provides an
unbiased way to easily distinguish pools from other reach types (Lisle).

MAP 2: WOOD COUNT
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There was less than 1 large wood piece per 100 meters in the project area, which did not meet
the ODFW benchmark standards.

MAP 3: STREAM SHADE

Stream Shade - Lake Creek Survey 2015
Siuslaw River Basin, Oregon
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