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Executive Summary
The City of Eugene’s Comprehensive Stormwater Management Plan (CSWMP) emphasizes
stormwater management for multiple objectives, including conveyance and flood protection,
improved and protected water quality, and improved and protected natural resource values.
Among the key strategies identified in CSWMP to achieve these three goals is the careful
assessment and planning of open waterway maintenance. With this charge, staff prepared the
enclosed Open Waterway Maintenance Plans (OWMP). These plans represent an effort to
thoroughly evaluate open waterways under the City’s purview and to identify maintenance
objectives, methods, and schedules, which balance the often conflicting goals of improving
flood protection, water quality, and natural resource values.
The OWMP consist of individual plans for all waterways in Eugene that have a history of City
maintenance or that are expected to require maintenance in the future. All totaled, the plan
covers nearly 30 linear miles of open waterways including natural and engineered channels.
The individual plans are structured to provide general information about the waterway,
followed by a description of the waterway with emphasis on its location, physical
characteristics, vegetation, and accessibility to the City’s existing maintenance equipment and
vehicles. Whereas the individual waterway plans contained in the OWMPs provide a solid basis
for making operational decisions, the City recognized from the start that open waterways are
dynamic by nature and that an adaptive approach would be needed for all recurring or on‐going
maintenance practices and techniques. The 2008 and 2014 revisions of these plans were driven
in large part by the desire ensure the OWMPs reflect this adaptive management approach.
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Background and Regulatory Requirements
Prior to the adoption of Eugene’s Comprehensive Stormwater Management Plan (CSWMP) in
November, 1993, open waterway maintenance practices conducted by the City of Eugene
Public Works Department focused almost exclusively on the single objective of ensuring the
maximum conveyance capacity of the various creeks, channels, and roadside ditches that are
part of the City’s stormwater system. To this end, a schedule for routine maintenance was
established that called for each section of the City’s major flood control channels to be
“cleaned” every seven years. Smaller channels, creeks, and roadside ditches under the City’s
jurisdiction were maintained on a less regular basis, the frequency dictated primarily by citizen
complaint and/or the type and scope of conveyance issues noted by City staff.
The maintenance practices employed to meet this objective consisted primarily of excavating
the banks and bottoms of open waterways to bare soil using large mechanized equipment. The
objective was to remove any debris, sediment and vegetation which might be deemed an
impedance to flow or that would reduce the cross‐sectional area of the waterway. Structural
problems, such as bank slumps or bank erosion, were usually addressed using hard armoring
techniques. This entailed deep excavation in the damaged area, and back‐filling the excavated
area with rock rip‐rap. Frequently the rip‐rapped repair was covered with a thin layer of soil and
with rye grass seed in the fall.
Comprehensive Stormwater Management Plan
One of the major highlights of CSWMP was the expansion of the City’s stormwater services to
include a multiple objective approach to managing stormwater, as opposed to the single
objective approach of the past. To this end, Best Management Practices (BMPs) were
developed that outlined measures and practices for: maintaining conveyance within the
system; protecting and improving stormwater runoff quality; and protecting wetlands,
waterway corridors, and related natural resources functions of open stormwater system
elements. Adoption of this plan required that maintenance activities performed on the City’s
open waterway system now consider and address all three objectives. Ensuring adequate flood
conveyance capacity within the City’s open waterway system is still considered a prime concern
and one of the program’s most important objectives. However, it must also be performed in a
manner that attempts to minimize negative impacts to stormwater quality and the natural
resource values of these waterways.
Since the inception of CSWMP, staff have evaluated a variety of open waterway maintenance
techniques and schedules aimed at finding a balance between what are often conflicting
objectives. Where feasible, greater emphasis has been placed on in‐stream water quality and
the protection of natural resources values such as habitat for fish, wildlife and native riparian
vegetation. This has led to experimentation with a variety of less invasive and lower impact
maintenance techniques. Examples of these include: selectively removing vegetation by hand
while retaining a canopy that provides shade to the open water; carefully removing debris
and sediment from specific hot‐spots where deemed necessary; and implementing
“bioengineering” techniques to stabilize banks.
However, the change from a “routine” maintenance schedule to this multiple objective
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approach has created a complex array of questions. Before a balanced program could be fully
developed, staff needed to understand the conveyance and water quality issues associated
with each open waterway in the City system, as well as what and where important natural
resource functions were occurring. In addition, staff needed some idea of how each of these
would be impacted by the variety of maintenance activities. Only when there were answers to
these questions could decisions begin to take shape, such as where to leave woody vegetation
along the banks for enhancing habitat and helping shade and cool the water; or whether it was
necessary or prudent to remove a specific sediment bar building up in the bottom of a channel.
Development of Open Waterway Maintenance Plans
In response to this need, staff initiated a work program in 2000 to develop maintenance plans
for all open waterways within the City’s maintenance jurisdiction, not including roadside
ditches. To that end, criteria were established to classify the various stream and channel
segments in terms of their conveyance, water quality, and natural resource functions. In
addition, a list of maintenance parameters was developed upon which each segment would be
evaluated. From this information, individual maintenance plans were developed for each
unique stream or channel segment under the City’s maintenance jurisdiction. The first version
of the Open Waterway Maintenance Plans completed in February of 2003 was the culmination
of this multi‐year effort.
Revision of Open Waterway Maintenance Plans
The Open Waterway Maintenance Plans (OWMP) have been updated on several occasions both
to reflect changes in maintenance practices and to meet new regulatory requirements. The
following sections describe the primary regulatory requirements and driving forces behind the
revision process.
U. S. Army Corps Rehabilitation and Inspections Program
In September, 2007, the U.S. Army Corps of Engineers (Corps) conducted its annual
inspection of the Amazon Creek Flood Damage Reduction Project (Amazon Creek FDR
Project). This inspection includes all of Amazon Creek from Frank Kinney Park downstream
to Fern Ridge Reservoir. These annual inspections are conducted because the City of
Eugene is voluntarily enrolled in the Corps’ Rehabilitation and Inspection Program (RIP).
The principal benefit of the RIP to the City of Eugene, as the local public sponsor, is that
through this program the City can receive federal assistance to help repair the facility if it
becomes damaged in a flood and adjacent property owners are able to participate in the
national flood insurance program.
In the wake of Hurricane Katrina, which hit the Gulf Coast in August 2005 and exposed
weaknesses in the U.S. Army Corps of Engineers’ levee system, the U.S. Army Corps of
Engineers (Corps) has been systematically updating its methods for constructing,
maintaining, and inspecting federally‐constructed FDR projects (e.g., levees, floodwalls,
concrete channels, and weirs) nationwide. While the City of Eugene Public Works
Department is responsible for operation and maintenance of the Amazon FDR Project, the
Corps inspects the facility each year to ensure that the structural integrity of the system is
maintained.
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In September 2007, the Corps conducted a routine annual inspection Amazon Creek using
newly updated inspection methodology. Overall, the Corps was very impressed with the
City’s maintenance program and the condition of the Amazon Creek FDR Project. However,
in the inspection report the Corps identified a number of specific actions that needed to be
completed by the City of Eugene. These included obtaining or adopting an operations and
maintenance (O&M) manual, developing an Emergency Response Plan, and developing a
plan for unacceptable vegetation on the landward levee slope downstream of Royal
Avenue.
In response to this, City staff adopted the Corps’ “Levee Owner’s Manual” as a general
O&M Manual. This would be followed by the updating and adoption of the City’s Open
Waterway Maintenance Plans as a refinement to the Corps’ Levee Owner’s Manual. The
City completed that revision of the OWMP in 2008.
In response to the Corps’ request for an Emergency Response plan, City staff developed the
Emergency Response Plan for the Amazon Creek FDR Project. This was completed in
September 2008 and is filed in the City’s Emergency Management folder in the folder
“Cdocs” on the City server “cesrv 200”.
Developing a plan for unacceptable vegetation on the landward levee slopes was a little more
complicated. The City of Eugene’s management of the levee system downstream of Royal
Avenue is influenced by multiple environmental regulations. Specifically, the following three
federal regulations apply to these levees: (1) Endangered Species Act (ESA), (2) Clean Water Act
(CWA), and (3) U.S. Army Corps of Engineers levee maintenance guidelines (Corps’ levee
guidelines). In addition, the City of Eugene’s Comprehensive Stormwater Management Plan
(CSWMP), which is a foundational policy document that establishes the City’s approach to Clean
Water Act compliance, applies to the City’s management of the levees. The CSWMP has three
specific goals: water quality, flood control, and protection of natural resources that have
stormwater related functions.
Because these three federal regulations and the City’s CSWMP have conflicting goals, the City
has to find ways to manage the levees, including vegetation, in as much of a “win‐win”
approach as is possible. The role of managing vegetation lies at the heart of the conflict in these
regulations and policies. For the CWA and CSWMP, riparian trees and shrubs are desirable
because they shade the creek (thereby helping to maintain cooler water temperatures) and the
roots prevent erosion by holding the soil in place. In contrast, the Corp’s levee guidelines state
that only grasses less than 12” tall should be allowed to grow. According to these guidelines,
roots of anything other than grass will decrease the structural integrity of the levees by allowing
“piping” of water to occur along the tree roots, and this “piping” will degrade the stability of
the levee. This concept of roots decreasing the structural integrity of the levees appears to be
in direct conflict with substantial evidence in the scientific literature (and guidance documents
in other branches of the Corps) that document how important tree and shrub roots are to
preventing erosion and preventing degradation of channel banks.
Since several plants and animals listed under the federal ESA that occur along the levees, the
City must also consider the ESA when developing maintenance plans for the levees. The three
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listed plants and one animal are prairie species. That is, they occur in habitats with few trees or
shrubs. The presence of trees and shrubs can shade them out, and in the case of the butterfly,
dense stands of trees and shrubs can serve as a dispersal barrier.
In summary, the ESA and Corps guidelines would suggest that the City have no trees or shrubs
growing along the levees while the CWA and CSWMP would suggest the City have trees and
shrubs along the levees. While this conflict at first appears insurmountable, we think that by
examining the issue at a finer spatial resolution a win‐win outcome is possible. Specifically, we
propose different vegetation goals for four different parts of the levee system that we describe
as: (a) waterside levee slope, (b) levee top, (c) landward levee slope, and (d) landward flat.
Figure 1, below, outlines the approach.

Figure 1. City of Eugene’s approach to managing Amazon Creek levees downstream
of Royal Avenue. The waterside levee slope is managed for willow growth at the
water’s edge. These willows will stabilize the channel banks, shade the water, and
provide habitat for riparian species, consistent with goals of CWA and CWSMP. The
levee top is managed for safe and easy access for maintenance vehicles and
recreational uses such as walking, consistent with goals of the Corps’ levee
guidelines and ESA. The landward levee slope and landward flat are managed for
prairie‐dependent species (including several plant and animal species listed under
the federal ESA), consistent with the goals of the ESA and Corps’ levee guidelines.
The City’s dialogue with the Army Corps of Engineers regarding vegetation on levee slopes
is ongoing, and staff will continue to seek compromises that respect Eugene’s community
values, clean water, wildlife habitat, and the important need for flood control.
In 2010 the Corps conducted the first ever “periodic inspection” of the Amazon Creek FDR
Project, which was a significantly more in‐depth assessment than prior annual inspections.
This periodic inspection resulted in a two‐volume, thousand page report that rated the
maintenance of the Amazon Creek FDR Project as “Minimally Acceptable” for continued
eligibility in the levee RIP program. While the overall rating was “Minimally Acceptable” the
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report identified many specific items that they considered “Unacceptable” and which they
requested correction of in order for the City to continue to qualify for RIP eligibility.
Shortly after receiving this report and rating, the City developed an action plan for
prioritizing and addressing the “unacceptable” components of the project.
In early 2014 the Corps of Engineers took a closer look at those reaches of Amazon Creek
that they considered levee segments. Following several site visits and meetings with the
City they reclassified much of the Amazon Creek banks (see Figure 2). This revised
classification will influence the City’s vegetation management along Amazon Creek and
allow the city to better balance conflicting regulatory requirements.
The 2014 updating of the OWMP reflects changes to maintenance along Amazon Creek
that resulted from the City’s response to the Corps’ periodic inspection report and their
reclassification of levee segments.
Metro Waterways Study
Beginning in 2002, the U.S. Army Corps of Engineers (Corps), in partnership with the cities
of Eugene and Springfield, Eugene Water & Electric Board, and Lane County, conducted a
multi‐year study (the Metro Waterways Study) to identify and evaluate problem areas and
opportunities related to the function and health of two local waterways: Amazon Creek
and Cedar Creek. The study examined issues related to flood protection and drainage
management, conservation of wildlife and aquatic habitat, water quality, open spaces, and
recreational and educational opportunities. The study further identified specific
enhancement projects and ultimately presented them in a comprehensive feasibility report
(U. S. Army Corps of Engineers, 2012).
While this project was never completed, draft materials produced during the Metro
Waterways Study identified a number of important opportunities for significant structural
improvements and vegetation enhancements. A few of the projects identified have already
been implemented and others have been added to the City’s Capital Improvement Program
(CIP) list for future completion. Those projects that have been implemented and/or have
been added to the CIP list are described within the individual reach descriptions.
National Pollution Discharge Elimination System (NPDES) Permit
Following the re‐issuing of the City’s National Pollution Discharge Elimination System
(NPDES) Permit in 2010, the City updated the Stormwater Management Plan (SWMP) to
address new permit requirements. The City maintains a current copy of the SWMP at its
public website, www.eugene‐or.gov. Within the SWMP there are multiple activities that
are described that when implemented will help reduce the impact of stormwater
pollutants to local waterways. The activities that are most directly relevant to the OWMP is
identified in the BMP titled “Public Stormwater System Maintenance – Open Waterways”
The BMP states that the Public Works/ Parks and Open Space Division will “maintain and
manage open waterways consistent with adopted Open Waterway Maintenance Plans”.
These plans are intended to protect and enhance stormwater quality and natural resources
values while continuing to maintain sufficient conveyance capacity in the waterways.” See
Appendix A for the tasks, measurable goals, and tracking measures required in the current
Open Waterway Maintenance Plans (October 2014)
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BMP (from the 2012 Stormwater Management Plan).
Total Maximum Daily Load Implementation Plan
The Clean Water Act (CWA) requires that waterways meet water quality criteria in order to
protect beneficial uses such as aquatic life, fish rearing, fish consumption, and any public
contact with the water. The CWA requires that a Total Maximum Daily Load (TMDL) be
developed for any waterway not meeting water quality standards. In 2006 the Oregon
Department of Environmental Quality (DEQ) issued the Willamette Basin TMDL for the
Willamette River and its tributaries. A Water Quality Management Plan was developed by
DEQ to provide a framework for the Willamette TMDL and to identify designated
management agencies (DMAs) that would be responsible for developing TMDL
implementation plans. The City of Eugene was identified as a DMA and in 2008 the city
developed a TMDL Implementation Plan (TMDL Plan) that identified specific strategies that
the City would take to achieve the TMDL pollutant reductions. As with the CSWMP, the
TMDL Plan can be found on the NPDES page at www.eugene‐or.gov. While most of the
strategies identified in the TMDL Plan do not affect the maintenance of open waterways,
there are some that do. Specifically with regards to temperature, the TMDL Plan identifies
enhancing streamside shading by planting trees and shrubs as a strategy to reduce
temperatures in Amazon Creek. The 2014 TMDL Plan specifically requires the City to plant
200 trees per year along Amazon Creek and to plant willows along 2,000 linear feet of the
creek per year.
Hydromodification Assessment Report
In 2014, the City of Eugene prepared a Hydromodification report (City of Eugene, 2014) in
accordance with the MS4 permit requirements. The significance of this report to the
OWMP is that it is the most current assessment of the City of Eugene’s open waterways
with regard to potential causes of hydromodification and related impacts. This
comprehensive report includes an extensive review of stormwater policies, plans, studies,
and monitoring efforts. It also includes an evaluation of the physical condition of open
waterways and identifies specific reaches where the impacts of hydromodification are
greatest. Finally this report summarizes key findings and proposes future strategies for
addressing the impacts of hydromodification.
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Methodology
Open Waterway Maintenance Plans (OWMP) cover all waterways in Eugene that have a
history of City maintenance. All totaled, this plan covers almost twenty‐nine linear miles of
waterways including natural and engineered channels or waterways. The OWMP document is
organized into sections divided by basin. Within each basin, waterways are divided into
smaller segments or reaches depending on their unique characteristics or management
needs. For example, the Amazon Basin has been divided into thirteen reaches of Amazon
Creek, each with its own plan.
In order to keep each individual reach’s plan concise and useable, the beginning of each basin
section provides general information about the waterway or basin that applies to most or all of
its reaches. This includes a general description of the waterway, overall conveyance concerns,
and maintenance needs that relate to the basin as a whole.
The individual reach plans, within each basin section, include unique characteristics of that
particular reach including location information, reach length, flow description, physical
characteristics, vegetation, and accessibility to equipment. Any management concerns as they
relate to conveyance, water quality, and natural resource issues that are different than the
larger basin descriptions are described next. If there are reach specific maintenance issues
those are described here too. Finally, each reach includes a section on recent projects and
potential future improvements that have been identified through various planning processes.
The plans are intended to provide an overview of major issues and management goals for the
waterways along with more detailed information that will help guide management and
maintenance of individual reaches. However, waterways are dynamic by nature and
maintenance requirements will likely change over time. While the plans should be used as a
source of background information and to inform the objectives of management, it is
recommended that an adaptive approach to actual maintenance be adopted.
Adaptive Management
Adaptive management is a cycle of planning, implementing, evaluating, and (as needed)
modifying management actions that improves understanding of treatment effectiveness,
provides for flexibility in techniques and scheduling, and results in timely adjustments when
evaluation shows a change is needed (see Figure 3). Widely applied by natural resource
practitioners and scientists, this framework helps address uncertainties in natural resources
management, provides opportunities to assess progress, and aids in achieving stated goals.
Within the City’s staffing framework, the City has a communication structure in place to
facilitate an adaptive management approach. In practice, a team of Natural Resources, Parks
Planning, Parks Operations, and Public Works Engineering staff meet periodically to discuss site
issues and management outcomes of Waterway sites. In addition, City staff strive to review and
update plans on a regular basis to ensure that they reflect current practices and integrate new
and more effective management and implementation strategies.
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Figure 3. Cycle of planning, implementation, evaluation, and adjustment that
occurs in an adaptive management process.
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Amazon Basin
The Amazon Basin is the largest and most complex waterway managed by the City of Eugene.
Aside from the headwaters, the concrete section, and portions of the creek that flow through
the West Eugene Wetlands, most of the physical and biological characteristics of Amazon Creek
are similar. Likewise many of the management concerns and maintenance activities are the
similar from one reach to the next; thus, common physical and biological characteristics,
management concerns and maintenance activities are described below.
Following the generic basin‐wide narrative, are individual sections that summarize the unique
characteristics of thirteen discrete reaches of Amazon Creek, beginning at the headwaters and
ending where the Amazon enters Fern Ridge, west of the Eugene urban growth boundary
(UGB). In order to keep the description of these individual reaches concise and useful for field
staff, the individual sections do not reiterate the standard maintenance activities, but rather
identify maintenance activities that are specific to that particular reach.

I. General Description
A. Location
Amazon Creek originates in the south Eugene hills and flows northward until 18th Street where
it curves towards the west. From here it heads west, through Eugene, until approximately Terry
Street where it flows to the northwest to Fern Ridge Reservoir. The total length of the Amazon
Creek mainstem is approximately 12 miles and it receives most of the City of Eugene’s storm
water.
B. Physical Characteristics
The headwater portion of the creek cascades down the slopes of the forested south hills before
reaching the valley floor at Martin Street. From here it flattens out and flows northward. This
reach of the Amazon was deepened and straightened through early agricultural and
maintenance practices, some of which were recorded as early as 1913. In 1956, the U.S. Army
Corps of Engineers channelized Amazon Creek from 33rd Avenue north all the way to Fern Ridge
Reservoir. The section of channel from 24th to just west of Jefferson Street was additionally
confined to a concrete‐walled channel to improve flood conveyance through this dense
commercial/residential area. Several channel widening, bank reinforcement and floodplain
restoration projects have taken place since 1996. These include the daylighting of the east
branch of the upper Amazon Creek near Martin Street, widening of a section between
Chambers Street and Garfield Street, widening and armoring a section downstream from Fox
Hollow Road, widening of a section between Oak Patch Road and Acorn Park Street, the
Amazon Channel Enhancement project between Bailey Hill and the Railroad tracks, armoring
and reinforcing selected channel slopes between W. 11th and the Fern Ridge Reservoir, the
“Meadowlark Prairie” wetland and floodplain restoration project between the railroad bridge
west of Terry Street and Royal Avenue, and the Dragonfly Bend channel restoration project.
These projects are described in more detail in the individual reach descriptions. In addition to
these large projects, there have been a number of smaller scale spot repairs made throughout
the system where banks have failed.
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Soil Conservation Service (SCS) soil maps indicate that soils in the headwater reaches of
Amazon Creek are Panther silty clay loams. Once the creek reaches the valley floor at Martin
Street it enters an area of soil classified as Bashaw clay that extends to the concrete channel at
24th Avenue. From the downstream end of the concrete channel at the Fairgrounds to the
Railroad Bridge west of Terry Street the soils are generally Natroy urban land complex. From
there to Fern Ridge Reservoir, soils are primarily Dayton silt loams with clay substratum.
C. Vegetation
The headwaters of Amazon Creek is the only reach of the creek that has an intact riparian forest
with a canopy of native riparian trees and a predominantly native understory. The reaches
between Martin Street and 24th are moderately vegetated with a diversity of native riparian
tree species. However, much of the understory through this reach, along the banks, is
dominated by Armenian blackberry. There are some nice remnant prairie areas near Frank
Kinney Park and at several locations along the East and West Amazon Parkway as well as in
Amazon Park. Riparian forest cover in these areas is generally limited, except where there are
several ash groves in Amazon Park between 30th and 24th. The open areas beyond the riparian
vegetation are mowed and are dominated by a diversity of exotic prairie species. The concrete
channel section of Amazon Creek is unvegetated with only a few scattered trees providing
shade along the top of the concrete walls.
For many years, the reaches of Amazon Creek downstream of Snell Street were maintained
completely free of trees and shrubs for conveyance purposes. In the late 1990’s the City of
Eugene adopted a new strategy where trees and shrubs were allowed to grow along the creek,
as long as water conveyance was maintained. This protocol was formalized in the first draft of
OWMP adopted in 2003. The balance between maintaining conveyance while allowing
vegetation to grow is accomplished through a program called “greenpiping” where trees and
willows are cut away from the channel bottom and pruned above the water line to
accommodate high flows through the center of the channel. This allows vegetation to become
established to provide shade, bank stabilization and habitat, and yet also to allow high water to
flow through the system without causing flooding. This new strategy has allowed willows and
native trees to become established in many locations. In addition, since 2005 the City has been
planting native trees at the top of bank and willows along the toe of the slope; however these
plantings will take a decade or more to begin providing significant canopy cover.
From Royal Avenue to the Fern Ridge Reservoir vegetation along the banks of the Amazon
Creek Diversion Channel are being managed to meet the U.S. Army Corps of Engineers levee
guidelines, the City’s NPDES permit for water quality, and to support endangered species,
including Bradshaw’s lomatium, Kincaid’s lupine and Fender’s blue butterfly.
There are several unique plant populations along Amazon Creek that are worth noting.
Additional details about these populations can be found in each reach description. Bradshaw’s
lomatium (Lomatium bradshawii), a federally listed endangered species, is found in several
places along Amazon Creek, including near 35th Place, between 24th and 30th Avenues, up and
downstream of Oakpatch, and in several scattered locations along the Diversion Channel
downstream of Greenhill Road. Kincaid’s lupine (Lupinus sulphureus ssp. kincaidii), a federally
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listed threatened species, is found along the Diversion Channel upstream from Fir Butte. Other
plants of interest include Horkelia congesta (Horkelia congesta ssp. congesta) in several
scattered locations between Greenhill Road and Fir Butte Road and both
Aster vialis and Cimicifuga elata, which are found in the headwaters reach.

II. Management Concerns
A. Conveyance Issues
For flood insurance purposes, the main stem of Amazon Creek and Diversion Channel are
required by FEMA to provide protection from the 100‐year recurrence interval design storm.
Tributary drainage systems are required to meet either the 10‐year or 25‐year recurrence
interval design storm, depending on the type of structure (e.g., pipe or open channel), drainage
area, and type of road crossing. In 1999 URS (previously known as Woodward and Clyde)
applied design storm standards under both current and future build‐out conditions to model
flows and determine whether conveyance of stormwater is adequate. A number of deficiencies
were noted in their reports and are identified in the individual reach descriptions.
In addition to deficiencies identified by URS, increased flows associated with upstream build‐
out are having other important impacts on Amazon Creek. Incision and bank failures are
common throughout the creek as the channel adjusts to larger and flashier flows. These
problems have the potential to further destabilize the channel and may increase flooding risks
in the future.
B. Water Quality and Monitoring
Amazon Creek receives a significant amount of stormwater runoff from residential,
commercial and industrial properties, associated roadways, and other impervious surfaces.
Thus, water quality issues along the entire creek length are primarily related to non‐point
source pollution created from runoff from the urban environment. Throughout the basin this
runoff has led to increased peak flows, increased erosion, and associated bank stability
problems, all of which have led to increased sediment loading. In addition, runoff carrying
pollutants such as heavy metals, pesticides, fertilizers, and bacteria are also contributing to the
degradation of water quality in the basin.
Stream temperature is also an on‐going problem in the Amazon Basin. The lack of mature
riparian vegetation and low water levels in the summer months cause temperature to increase
and create lethal conditions for fish and other aquatic species.
The City of Eugene has an established monitoring program that collects stormwater and
surface water samples on a bimonthly basis from six locations within the Amazon Basin.
Water quality parameters monitored include Escherichia coli, dissolved oxygen, total
suspended solids, and turbidity, as well as many others. Stormwater and receiving waters are
monitored in accordance with the city’s monitoring plan and all monitoring data, analysis and
trend information are summarized in the City’s Stormwater Annual Report which is submitted
each year to the Department of Environmental Quality (DEQ).
Total Maximum Daily Loads (TMDL’s) have been developed for Amazon Creek, A3 Channel and
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the Amazon Diversion Channel as a result of these streams being listed as water quality limited.
Pollutants that are not meeting standards include bacteria, dissolved oxygen, mercury, and
turbidity. The TMDL specifies pollutant load reductions that are needed in order to meet water
quality standards. In 2008 the City of Eugene developed a TMDL Implementation Plan that
identified specific strategies that the City would take to reduce pollutant contributions to
Amazon Creek and the Willamette River. The plan is revised every five years and the city
updates TMDL management strategies based upon new stormwater and ambient monitoring
data.
Macroinvertebrate monitoring is conducted at five locations within Amazon Creek every three
years and the data is used to characterize current condition of macroinvertebrates within the
basin. The effects of stormwater runoff and riparian conditions have been shown to directly
correlate with the health of the macroinvertebrate community. In addition, physical
monitoring is conducted every three years at select locations and generally coincides with the
macroinvertebrate monitoring locations. The physical monitoring results are used to evaluate
overall stream health and determine the current condition of riparian vegetation and the
stability of Amazon Creek. The data from these efforts are synthesized into reports that are
submitted to the DEQ as part of the MS4 monitoring requirements found in the City of Eugene
Stormwater Management Plan.
In addition to the City monitoring programs described above, a number of one‐time water
quality and macroinvertebrate studies have been conducted in the Amazon Basin. Most of
these are outdated or as in the case of the Long Tom Watershed Council studies, only included
one or two sampling sites on the Amazon.
A USGS report entitled Evaluation of Organic Compounds and Trace Elements in Amazon Creek
Basin, Oregon, September 1990, identified several water quality concerns and presented the
results of both whole water samples and bottom sediment samples (USGS 1990). This study
provided a snapshot in time view of water quality in the basin, while the City’s current
monitoring program is able to track changes over time.
In 1999 the Long Tom Watershed Council began collecting baseline water quality monitoring
throughout the Long Tom watershed. The initial phase of this study (1999‐2003) was primarily
focused on characterizing water quality in each sub‐watershed and correlating the results with
land use. A second phase (2003‐2006) focused on the biological health of the watershed by
looking at the macroinvertebrate populations in various reaches. This second phase also
included water quality monitoring with a goal of identifying trends over time and using the data
to help prioritize restoration efforts. While this monitoring effort was primarily focused on
more rural reaches of the Long Tom Watershed, it did include a station on Amazon Creek at
Danebo Avenue. A report titled Stream Health & Water Quality in the Long Tom Watershed
1999‐2006 summarizes the findings of these monitoring efforts. Overall the study found
Amazon Creek to have the most compromised water quality of all the sites sampled in the Long
Tom Watershed with high temperature, low dissolved oxygen, and high bacteria loads. These
three parameters did not meet state standards. Nitrate, turbidity, and phosphorus levels were
also found to be elevated in Amazon Creek. As with the water quality data, the
macroinvertebrate scores for the Amazon Creek sampling station indicate that this Amazon is a
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heavily impacted urban waterway. One interesting finding of their macroinvertebrate analysis
was that they found that the riparian condition was the best predictor of a high
macroinvertebrate score, even more so than stream bottom condition.
In 2008 ABR Inc. Environmental Research & Services completed study of macroinvertebrates
in Amazon Creek for the City of Eugene (ABR, Inc. 2008). This report concluded that Amazon
Creek and its tributaries support degraded macroinvertebrate communities, as a result of
altered physical habitat and/or poor water quality. The macroinvertebrate species found
during the study were those that are able to tolerate elevated sediment loads, higher water
temperatures, and longer periods of high or low flows. It should be noted, however, that the
report recognized that the model that was used to do the evaluation was developed using
data collected from higher gradient streams, rather than low gradient streams like the
middle and lower reaches of Amazon Creek (no such models existed at the time). In
addition, the reference site, Spencer Creek, is also a higher gradient stream and as such
likely supports a different suite of macroinvertebrate species. The report concludes that
rather than compare the data against other benchmarks or data from other creeks, the
results of the 2008 assessment should be used as a baseline for future macroinvertebrate
assessments in the Amazon Basin.
C. Natural Resources Issues
Amazon Creek is within the 100‐year floodway and is a wetland on the national wetland
inventory (NWI). The upper reaches of the creek are areas of high natural resource value due to
the well‐developed riparian vegetation. The creek in this area is well shaded, which keeps water
temperatures cool for aquatic organisms. The well‐developed vegetation also serves as an
important wildlife corridor between Amazon Park and upland habitat areas in the south hills
and serves as refuge for a diversity of wildlife, which forage in adjoining urbanized areas.
From 24th Avenue to the Fairgrounds the creek is confined in a concrete channel. This reach
has a very low habitat value due to the lack of vegetation, soil, and adjacent habitat structure;
however it does provide some minor value as a travel corridor and as a refuge from the urban
surroundings.
From the Fairgrounds to the Railroad Bridge west of Terry Street the natural resource value is
moderate due to the urbanized surroundings. Generally the woody riparian vegetation in this
reach is still immature, except for willow along the lower slopes, and it will take some time
before this vegetation provides the habitat values that the upper reaches of the creek provide.
The presence of several remnant wet prairie and ash groves, as well as mature white oak trees
adjacent to the channel add important natural resource values.
The lower reaches of the Amazon Creek from the Beltline Road to Fern Ridge have a particularly
high natural resource value stemming from the proximity to the West Eugene Wetlands. This
reach flows through hundreds of acres of protected high quality wet prairie habitat that have a
high degree of hydrologic connectivity to the creek. Western pond turtles are present along this
reach where water backs up in the summer; they are often seen basking near the diversion of
the two channels upstream of Royal. Continuing downstream there are populations of several
endangered species. Of particular note, are populations of endangered Bradshaw’s lomatium
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and Kincaid’s lupine along with the associated Fender’s blue butterfly located on the channel
banks and bank tops east of Fir Butte Road.
Overall, continued spread of exotic invasive species and continued erosion are among the
largest threats to the quality of natural resources in the Amazon Basin.

III. General Basin Maintenance
A. Objectives and Standard Maintenance Activities
The objective of maintenance in this basin is to protect and enhance natural resource values by
protecting existing native vegetation and allowing newly established native vegetation to
mature, while controlling target invasive species, enhancing water quality, and maintaining
conveyance capacity.
B. Maintenance Activities
1. Conveyance
a. Bank stabilization – Where present, established vegetation should effectively stabilize the
channel banks. If slumping occurs, bioengineering options, such as willow plantings, should be
evaluated first, with more standard options considered if others are infeasible. Re‐
enforcement of banks opposite large outfalls and installation of structures to slow flows in
these reaches should also reduce the likelihood of slumps. It is possible that slow meandering
of the channel may occur in some reaches, particularly those that have been widened. Some
meandering should be permitted as long as overall channel integrity and adjacent structures
are not at risk.
b. Sediment removal ‐ Lack of equipment access and goals of natural resource protection
make sediment removal along most reaches unlikely. Accumulating sediment bars should be
permitted to develop as long as banks remain relatively stable. Ponded water may be
perceived as an attractive nuisance. Thus, positive drainage should be encouraged if feasible
without significant disturbance to maturing vegetation.
c. Structure clearing and blockage removal ‐ Crews should inspect culvert inlets periodically
for accumulated debris or dumped litter/trash. Sources of residential dumping should be
identified and discouraged. If beaver move into a waterway or if large woody debris becomes
jammed near culverts, blockage removal may be necessary. Blockages other than beaver
constructions should be removed immediately. For beaver problems, consider beaver control
devices such as diversion devices, dam boards, “beaver bafflers”, or “beaver deceivers”.
Other woody material not impacting conveyance should be left to increase habitat values.
2. Vegetation
a. Native vegetation ‐ Natural resource values will be enhanced by encouraging
establishment of native vegetation along the banks of Amazon Creek to provide a protected
corridor for migrating wildlife and nesting birds and to provide habitat connectivity and
improved water quality along this urban waterway. In order to balance the establishment of
healthy native riparian habitat with the need to provide conveyance, the City uses manual
labor to selectively prune and remove vegetation immediately adjacent to the waterway,
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where it has the most potential to impede flow. This approach to woody vegetation
maintenance is called “greenpiping” since it effectively creates or maintains a conveyance
corridor through living vegetation.
The areas along the top of bank, where equipment access is feasible, should be mowed at
least once annually to control woody invasive species, to provide visual clearance along roads
and paths, and to provide fire breaks. The upper portions of the slope may also be mowed if it
does not negatively impact desired vegetation, such as native woody species. In areas where
trees have been strategically planted to provide shading or habitat enhancement, mowing has
been adjusted or discontinued.
Where feasible, mowing should be limited to once annually or less to retain prairie
characteristics. This will allow these habitats to support reptiles, insects, and ground nesting
birds and encourage native prairie plant species.
b. Invasive species – Invasive species should be controlled along Amazon Creek in
accordance with the City of Eugene Parks and Open Space Division’s Integrated Pest
Management Policy and Operations Manual (see www.eugene‐or.gov). Integrated Pest
Management or IPM is a broad based approach and decision making process that uses the
most appropriate methods to control a pest population in an environmentally and
economically sound manner. Section 3.3 of the City’s IPM Manual provides guidance for
controlling weeds along waterways. It breaks down waterway sites into high, medium and
lower quality aquatic and riparian habitats. All reaches of Amazon Creek are either
considered high or medium quality sites. In addition to categorizing sites, the IPM Manual
classifies weeds into three classes: highly invasive with potential for eradication due to
limited population size or distribution, highly invasive with potential for control at a given
site, and slow spreading invasives that are considered wide‐spread and difficult to control.
Appendix F of the IPM manual lists the common invasive weeds in this region and defines
their classification. The threshold for a given weed will depend on the quality of the
waterway and classification of the weed.
The most common invasive species found along Amazon Creek is Armenian blackberry.
Blackberry is managed in many areas through annual mowing. In areas where control of
blackberries is desired for the purpose of establishing native trees, a combination of weed
whacking and targeted herbicide applications may be employed.
3. Structure repairs – There are many culverts along Amazon Creek, many of which are likely
the original structures installed when the U.S. Army Corps of Engineers channelized Amazon
Creek in 1956.
The 2010 U.S. Army Corps of Engineers periodic inspection of Amazon Creek (described in
the Background and Regulatory Requirements section above) produced a two‐volume,
thousand page report that identified hundreds of structural deficiencies, ranging from the
lack of flap gates on culverts to loose concrete joints in the concrete section. After
receiving the Corps’ report City staff from Public Works Engineering and Parks and Open
Space Division developed a plan for identifying and prioritizing these deficiencies. Some of
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the more critical repairs have already taken place and these are identified under each
specific reach description. The City will continue to address the issues identified by the
Corps as time and funding allows.
As structures such as culverts are repaired replacement with more wildlife‐accessible
structures, such as box culverts should be considered. Replacement with larger capacity
structures will also be valuable to reduce flooding risks at several locations.

IV. Recent Projects
A. Vegetation Enhancement
Following the adoption of the Comprehensive Stormwater Management Plan in 1993, the City
started focusing on best management practices that included enhancing water quality and
natural resource values. Initially this meant transitioning from mowing channel banks to letting
native vegetation become established. By the time the original version of these Open
Waterway Maintenance plans were developed in 2003 the City recognized the need to enhance
the vegetation through tree and shrub plantings.
In 2004, a University of Oregon student collaborated with the City to produce the “Amazon
Creek Plant Community Restoration Plan” (Zelinski 2004) which described the geology and
geomorphology, human activities, and existing plant communities on a reach by reach basis
from Martin Street to Fern Ridge Reservoir. In 2008, as a result of the development of the
TMDL Implementation Plan and a need to be more strategic about tree planting, this report was
revised and renamed the Guidelines for Tree and Shrub Plantings Along Amazon Creek, Eugene,
Oregon (City of Eugene 2008). The purpose of the revised document was to further guide
planting projects on Amazon Creek by providing suggested plant lists and guidelines.
Since 2002, the City has planted over 2,500 trees and shrubs along the mainstem of Amazon
Creek, making significant progress towards providing future streamside shade and enhancing
riparian habitat. By 2012 most of the south and west banks had been planted, unless they had
been identified as future locations for large‐scale stream enhancement projects. Although all
riparian plantings included mulching, watering and two to three years of maintenance, City staff
had not ever gone back to systematically evaluate the success of those plantings. In the spring
of 2013 City staff developed monitoring protocols modeled after the Oregon Riparian
Assessment Framework outlined by the Oregon Plan for Salmon and Watershed (published in
July 2004 and available online). The goals of the riparian planting assessment were to
determine how well the plantings are doing, identify any adaptive management needed to
improve planting success, and to identify remaining opportunities for enhancing streamside
shading. In the spring of 2014 staff produced a report, “Amazon Basin Shading Assessment”
(City of Eugene 2014), summarizing the findings of the assessment and identifying
opportunities for tree and willow plantings. This 2014 report will be used to guide future
planting efforts in the Amazon Basin.
In addition to providing guidance for future planting the 2014 document identifies for the first
time where past plantings have taken place, approximately how many trees and willows were
planted, and shows planted areas on aerial photos. The reach by reach sections that follow this
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basin summary include some information about tree and willow plantings that have taken
place, however for more detailed information about past planting projects, planting success,
and future planting opportunities the 2014 shading assessment document provides more
accurate detail.
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Amazon Headwaters
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Amazon Headwaters
Basin:

Amazon

General location:

Canyon Drive is the downstream terminus for this
headwater stream.

Upstream terminus:

Unknown, stream origination location varies seasonally.

Downstream terminus:

870 Martin Street

Approximate length:

Variable seasonally, but approximately 2,700'

Flow persistence:

Intermittent

I. General Description
A. Location
Three primary headwater streams originate in the forested south hills of Eugene and flow
downhill to the north towards Martin Street. These are referred to as the east, middle, and
west forks of Amazon Creek. The west fork flows under Martin Street near W Amazon Drive.
The east and middle forks are piped at their lower ends and flow under Martin Street near
Canyon Drive. Historically, the culvert near Canyon Street was undersized and flooded
frequently if debris was not removed promptly. In 2006, as part of a larger stream restoration
project (described in the description for the next reach) immediately downstream, this culvert
was replaced with a box culvert.
B. Physical Characteristics
The tributary that flows under Martin near Canyon Drive cascades steeply down the slopes of
the Amazon basin. The system that it drains is un‐piped, although several smaller intermittent
tributaries tie into it along the way. The main channel appears to be downgrading quickly and is
currently constrained in a deep narrow channel. Forest clearing and compaction associated
with power line construction and maintenance along with ongoing development upstream have
likely caused significant increases in the quantity and rate of runoff into this stream.
Soil Conservation Service (SCS) soil maps indicate that soils in the channel are Panther silty clay
loams. These soils are formed in colluvium and residuum derived from sedimentary and basic
igneous rock. Permeability of these soils is low due to the clay content, and the hazard of water
erosion is moderate.
C. Vegetation
This stream is characterized by a complex and dense riparian forest consisting of mature
overstory trees including bigleaf maple (Acer macrophyllum), Douglas‐fir (Pseudotsuga
menziesii), and Oregon ash (Fraxinus latifolia). The understory includes a diversity of shrubby
and herbaceous riparian species. However, near the upstream end of the creek a Bonneville
Power Administration (BPA) power line easement traverses the slope. Trees have been
removed from this area, and it is maintained as a shrubby low growing community dominated
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by Armenian blackberry (Rubus bifrons) and other early successional plants including many
exotic species. Additionally, two rare plants, Aster vialis and Cimicifuga elata, have been noted
in the area and may be present near the creek.
D. Physical Access
There is almost no large equipment access to this channel, except at its northernmost reach
where it flows into the box culvert at Martin Street. The Headwaters Trail provides some
access on foot and by small equipment such as powered wheelbarrows. However, the dense
vegetation and steep slopes make access to the headwater streams difficult.

II. Management Concerns
A. Conveyance Issues
Increased quantities and rates of storm flows along this creek are causing significant
downgrading and bank undercutting. It is likely that removal of forest canopy and
compaction associated with maintenance and construction of the BPA power lines have
contributed to increased runoff in this otherwise largely undeveloped area.
Approximately an eighth of a mile upstream from Martin Street the main tributary flows
through a 4 foot wide culvert under the BPA powerline maintenance road. Over time high flows
through that culvert had created a 15 foot deep scour hole immediately downstream. In 2013
the City remedied this problem (see Section IV. Recent Projects below).
Future upstream build‐out may have significant effects on the capacity and integrity of this
reach. Decreasing the infiltration and retention functions of the undeveloped forest will result
in increased runoff to downstream segments, which may overload the capacity of this reach
and others down the watershed. Increased runoff will also lead to increased erosional damage
such as channel incision and bank failure with impacts throughout the entire basin.
B. Water Quality Issues
There are no apparent water quality issues along this reach. The steep nature of the creek
results in higher velocity water flow with stronger erosional force to move materials
downstream. However, this is countered by dense riparian vegetation, stream meanders and
complex riffle‐pool structures, all of which slow water velocities and capture sediments and
other materials.
Vegetation management under the BPA power lines is focused on using mechanized equipment
and only removing trees with the potential to impact power line, while leaving shrubs and
smaller tree species.
C. Natural Resources Issues
Human mediated alterations to this stream have been minimal. Thus, this area is valuable as a
model of historical natural conditions. The vegetation is dominated by native species and is
structurally complex. Similarly, the channel follows a natural meander pattern with a complex
pattern of runs, pools, and riffles. Large woody debris in the channel contributes to this
complexity and provides valuable habitat for aquatic life.
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The Goal 5 Water Resources Conservation Plan identifies this area as important for wildlife. It
received a high wildlife value ranking due to available water, quantity of food, and structural
diversity of the habitat. In addition, the report notes that this area is important for migration of
wildlife, particularly birds, reptiles and amphibians associated with Amazon Creek. The plan
recommends protection of this area and offers the following development recommendations:
“The areas with severe soil constraints and steep slopes should not be developed.
Development should be set back 25 feet from the center line of any drainageway, 50 feet
from the line of ordinary high water of Amazon Creek and 100 feet from the ridgeline.
Street construction, impervious surface area and tree removal should be minimized.”
(City of Eugene, Goal 5 Water Resources Conservation Plan, 2005).

III. Maintenance
A. Objectives
The objective of maintenance in this reach is to protect the existing natural resource values and
to maintain conveyance capacity, while protecting public property from flooding.
B. Maintenance Activities
1. Conveyance
a. Structure clearing and blockage removal – Due to the steeper nature of this stretch and the
potential for damage to private property, debris blockages and trash accumulations at the
Martin Street culvert should be removed immediately. Currently, the PWM Stormwater
Crews maintain this culvert regularly as one of their high priority culverts due to its propensity
to become easily clogged.
2. Vegetation
a. Native Vegetation – This reach is largely forested and dominated by native trees and
shrubs, except in the area where the BPA scour hole was repaired. Newly established plants
should be allowed to mature and should be replaced if they do not survive.
b. Invasive species – Two areas may require invasive species control including the area
where the BPA scour hole was repaired and the area under the BPA power lines at the
upstream end of the creek.

IV. Recent Projects
A. Capital Improvement
In 2006, the City implemented the Upper Amazon Restoration project. The upstream extent of
the project included the replacement of the culvert at Martin Street with a box culvert. This
Capital project is described in more detail under the IV. Recent Projects section of the Martin
Street to Snell reach summary.
B. Conveyance and Bank Stabilization Projects
In 2013, the Bonneville Power Administration (BPA) addressed the “BPA scour hole” upstream
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from Martin Street where the main tributary flows under the BPA power line maintenance
road. High seasonal flows through the 4 foot wide culvert had eroded a 15 foot deep hole
immediately downstream and adjacent to the Amazon Headwaters trail. This was a concern
because of the erosion issues, but also because it posed a safety hazard for trail users. The BPA
addressed the problem by removing the partially collapsed pipe and replacing it with a longer
section, effectively moving the outfall approximately 20 feet northward. They also added
approximately 60 cubic yards of material in order to fill the scour hole.
C. Vegetation Enhancement
In 2005‐06, City staff planted 156 trees and shrubs along the main headwaters tributary. The
only other planting that has occurred adjacent to any of the headwater reaches was the
planting that occurred following the 2013 BPA scour hole repair described above.
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Amazon (Martin Street
to Snell Avenue)
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Amazon (Martin Street to Snell Avenue)
Basin:

Amazon

General location:

Parallel to West Amazon Drive from Martin Street to Snell
Avenue

Upstream terminus:

Culvert outlet on the north side of Martin Street

Downstream terminus:

Culvert inlet on the south side of Snell Avenue

Approximate length:

2,150'

Flow persistence:

Perennial

I. General Description
A. Location
This reach starts at Martin Street and terminates at an inlet to a 72" culvert under Snell Avenue.
Prior to 2006, most of the flow entered this reach from a culvert near the intersection of Martin
St and West Amazon Parkway. At that time there was a small historic side channel that flowed
intermittently from a location farther east on Martin Street, however most of the flow from the
south hills was piped west to the outfall near the corner of Martin Street and West Amazon
Drive. In 2006, the undersized culvert at Martin Street was replaced with a box culvert and flow
was directed across the street and into the newly enhanced historic stream channel through
Frank Kinney Park. As a result flows enter the upper portion of this reach from both the main
channel near West Amazon Parkway and from the box culvert to the east. The confluence of
these two channels takes place approximately 600 feet downstream near its historic confluence
point. Both the main and side channels in this upper reach are included in this maintenance
plan.
B. Physical Characteristics
This reach was likely deepened and straightened through early agricultural practices. The upper
portion of the main channel is moderately incised with active incision occurring approximately
350' north of Martin Street. Although there is little meander to the bank‐full channel, the low‐
flow channel meanders through rocks, gravel/sand bars, logs, and other woody debris. Riffle
and pool structures along this reach provide a wide array of habitat features typical of natural
“healthy” streams.
SCS soils maps indicate that soils along this reach are Bashaw clay. These fine textured alluvium
soils are deep and poorly drained. They are typical hydric soils and are capable of supporting
wetland vegetation. These soils are cohesive but tend to remain suspended when eroded into
the water column.
C. Vegetation
This reach of the creek is generally well vegetated with a diverse riparian forest, including
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mature black cottonwood (Populus trichocarpa), bigleaf maple (Acer macrophyllum), Oregon
ash (Fraxinus latifolia), willow (Salix sp.), and Ponderosa pine (Pinus ponderosa) among others.
The understory along the top of the bank is dense with shrubs, however it is dominated by
Armenian blackberry (Rubus bifrons). English ivy (Hedera helix) is also present and unless
eradication efforts are employed will continue spreading into the canopy. The forested area
does not extend far beyond the top of the bank of the waterway and ends abruptly where
routine mowing occurs. Mowed areas have a diversity of exotic prairie species such as tall
fescue (Festuca arundinaceae) and Queen Anne’s lace (Daucus carota) among others, although
there are several remnant populations of native species scattered throughout.
D. Physical Access
The actual channel along this reach of the Amazon is completely inaccessible to equipment,
except at three locations; (1) from Snell Avenue, (2) from the north side of Martin Street just
east of W. Amazon Drive and, (3) from the east side of W. Amazon Dr. across from the 4854‐
4884 cul‐de‐sac. There are also two footbridges crossing the channel in Frank Kinney Park.
Vegetation is dense, limiting access to the channel to crews on foot. Along the west bank of this
reach, there is a grass buffer strip between the densely wooded area along the channel and
West Amazon Drive. Access to this buffer strip by heavy equipment is limited to the dry season.
There is a similar buffer strip along the east side of the channel along East Amazon Dr. from
Snell Avenue to Nectar Way. Access to the south of Nectar Way is limited to the footpath
and adjacent mowed buffer leading from Nectar Way to Martin Street through Frank Kinney
Park. However, this bank of the channel is also heavily vegetated and channel access is
limited to crews on foot.

II. Management Concerns
A. Conveyance Issues
According to modeling done by URS (Woodward and Clyde 1999) the culvert at Snell Avenue
does not have adequate capacity under a 25‐year flood event. URS recommends a 5' tall by 10'
wide box culvert to replace the 72" pipe culvert.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary. Since this reach is predominated by Bashaw clay
content soils, total suspended solid concentrations could be an issue in this reach due to their
tendency to remain suspended once disturbed. Activities should seek to avoid soil disturbance
in areas that may drain into or through the channel. There are no additional water quality
issues in this reach.
C. Natural Resources Issues
This reach is an area of high natural resource value due to the well‐developed riparian
vegetation. The watercourse is well shaded, which keeps water temperatures cool for aquatic
organisms. The well‐developed vegetation serves as an important wildlife corridor between
Amazon Park and upland habitat areas in the south hills and serves as refuge for a diversity of
wildlife, which forage in proximate urbanized areas. The Goal 5 Water Resources Conservation
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Plan rates this reach with high scores as wildlife habitat due to proximity to cover, year‐round
food supply, and structural diversity. Protecting and enhancing remaining intact forested areas
and connectivity among them will be important for preserving this high rating.
The narrow corridor that this waterway flows through and the presence of electric lines and
roadways on both sides mean that hazardous trees, particularly cottonwoods, could present a
significant public safety hazard along this reach. To address this issue the City developed a
cottonwood management plan to guide the control of potentially hazardous cottonwood trees
(see Appendix B).

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
1. Vegetation – This reach of the Amazon is narrow and is lined by Eugene Water and Electric
Board (EWEB) power lines. In these locations, EWEB’s contractor conducts regular assessments
and prunes or removes hazardous trees within their easement. In those locations that are not
included in the EWEB easement (primarily the west side, south of Larch Street) Natural
Resources staff will annually inspect the area for hazardous trees, and respond accordingly. See
the City’s cottonwood management plan for additional (Appendix B).
Invasive species control in this reach includes more aggressive control of non‐native blackberry
and ivy. Portuguese laurel is also a problem in this area; control of this species will occur as
resources permit.
2. Structure repair ‐ While no structural deterioration is evident on this reach, if the 72" culvert
at Snell Avenue requires repair, replacement with a more wildlife‐accessible structure, such as a
box culvert, should be considered. Up‐sizing this structure would also be valuable to reduce
flooding risks at this location.

IV. Recent Projects
A. Capital Improvement
In 2006, the City undertook a large project, the Upper Amazon Restoration Project, in Frank
Kinney Park extending from Martin Street to the foot bridge about 700 feet downstream. The
goals of this project were to reduce chronic flooding at Martin Street, repair the aging
stormwater system, stabilize the mainstem of the Amazon through Frank Kinney Park, and
increase riparian habitat. After thorough hydrologic analysis, as well as geology, biology and
sediment transport studies, the project was designed and implemented. Prior to the project,
water draining from several headwater tributaries entered culverts along or near Martin Street,
flowed through stormwater pipes heading west, and then spilled out into a single channel near
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the intersection with W. Amazon Drive. The channel downstream from this culvert had become
significantly incised due to the volume of flow entering the system during storm events. The
2006 project replaced the culvert midway along Martin Street with a box culvert that directed
water from the main tributary directly to the north into an historic channel. In addition, the
stormwater system was modified so that flows from the eastern tributary now flow into the
box culvert, entering Frank Kinney Park at the historic channel. As a result of these changes the
incised channel near W Amazon now only receives water from the western tributary.
Downstream of the new box culvert, the channel was designed and constructed with a
serpentine meander, rock weirs, boulder and logs to slow flows, and rock hardened banks. This
reconstructed historic channel extends in a northeast direction through Frank Kinney Park and
joins the western branch just upstream of the footbridge. Several weirs were installed along the
original incised western channel to slow flows and reduce scour. In addition, some bank repair
and rock work was done just below the confluence of the two tributaries to improve channel
condition and reduce potential for future conveyance and bank stability issues. The project
included native seeding of all disturbed soils and planting of over 300 native trees, shrubs,
forbs, sedges and rushes. Additional information about this project can be obtained from Public
Works Engineering.
B. Vegetation Enhancement
Over 300 native trees, shrubs, forbs, sedges and rushes were planted as part of the 2006‐07
Upper Amazon Restoration Project. In addition, City staff planted approximately 15 trees along
this reach in 2008‐09.

V. Potential Future Projects
See the Snell to Fox Hollow reach for future plans to replace the culvert at Snell Avenue.
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Amazon (Snell Avenue to Fox
Hollow Road)
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Amazon (Snell Avenue to Fox Hollow Road)
Basin:

Amazon

General location:

Parallel to West Amazon Drive from Snell Avenue to Fox
Hollow Road.

Upstream terminus:

Culvert outlet on the north side of Snell Avenue

Downstream terminus:

Culvert inlet on the south side of Fox Hollow Road

Approximate length:

2,510'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel flows adjacent to West Amazon Drive from the culvert outfall under Snell
Avenue. This reach terminates at the inlet of two 72" culverts under Fox Hollow Road.
B. Physical Characteristics
Early maintenance practices along this reach resulted in deepening and straightening of the
channel. Although there is little meander to the bank‐full channel, the low‐flow channel
meanders through rocks, gravel/sand bars, logs, and other woody debris. Riffle and pool
structures along this reach provide a wide array of habitat features typical of natural “healthy”
streams.
SCS soils maps indicate that soils along this reach are Bashaw clay. These fine textured
alluvium soils are deep and poorly drained. They are typical hydric soils and are capable of
supporting wetland vegetation. These soils are cohesive but tend to remain suspended when
eroded into the water column.
C. Vegetation
There are a few mature trees and willows scattered along this reach, while the lower banks are
generally dominated by Armenian blackberry (Rubus bifrons). Most of the bank top is mowed
annually and is dominated by a diversity of primarily exotic prairie species such as tall fescue
(Festuca arundinaceae) and Queen Anne’s lace (Daucus carota) among others.
D. Physical Access
Both banks are accessible to equipment although they are vegetated with grasses and forbs
which limits heavy equipment access to the dry season. Soil and vegetation compaction is a
concern along this reach and efforts to limit heavy equipment access to seasons when the soil is
completely dry will most effectively prevent this type of damage.
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II. Management Concerns
A. Conveyance Issues
Modeling done by URS (Woodward and Clyde 1999) found deficiencies under a 25‐year flood
event at the two 72" culverts under Fox Hollow Road and recommend replacement with a 12'
wide by 7' tall box culvert. Further deficiencies were noted for an open channel segment
upstream from Fox Hollow Road under a 50‐year modeled storm.
Two culverts (36" and 48") outfall into the channel adjacent to Dillard Road. Erosion at this
location is significant and will continue unless a splash pool is created to catch and slow flows
from these culverts.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary. Since this reach is predominated by Bashaw clay
content soils, total suspended solid concentrations could be an issue in this reach due to their
tendency to remain suspended once disturbed. Activities should seek to avoid soil disturbance
in areas that may drain into or through the channel. There are no additional water quality
issues in this reach.
C. Natural Resources Issues
This reach is an area of moderate to high natural resource value due to the grassy buffer strip
and shrubby vegetation along the channel. The vegetation provides cover and serves as an
important wildlife corridor between Amazon Park and upland habitat areas in the south hills
and serves as refuge for a diversity of wildlife, which forage in proximate urbanized areas. The
Goal 5 Water Resources Conservation Plan rates this reach with high scores as wildlife habitat
due to proximity to cover, year‐ round food supply, and structural diversity. Protecting and
enhancing remaining intact forested areas and connectivity among them will be important for
preserving this high rating.
The narrow corridor that this waterway flows through and the presence of electric lines and
roadways on both sides mean that hazardous trees, particularly cottonwoods, could present a
significant public safety hazard along this reach. To address this issue the City developed a
cottonwood management plan to guide the control of potentially hazardous cottonwood trees
(see Appendix B).

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
1. Vegetation – This reach of the Amazon is narrow and is lined by Eugene Water and Electric
Board (EWEB) power lines. In these locations, EWEB’s contractor conducts regular assessments
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and prunes or removes hazardous trees within their easement. In those locations that are not
included in the EWEB easement (primarily the west side, south of Larch Street) Natural
Resources staff will annually inspect the area for hazardous trees, and respond accordingly. See
the City’s cottonwood management plan for additional (Appendix B).
2. Structure repair ‐ There is some down cutting and erosion occurring at the toe‐of‐slope,
however it is not significant enough to require maintenance and should be monitored.

IV. Recent Projects
A. Conveyance and Bank Stabilization Projects
In 2008, staff repaired a bank failure on the west bank of the creek, near Larch Street by the
Ridgeline School. This failure was caused by steep slopes, saturated soil conditions, and lack of
toe protection. The repair included removing slumped material and reducing the steepness of
the bank. The following winter ten cottonwoods were planted on the slope to improve bank
stability.
B. Vegetation Enhancement
City staff planted approximately 15 trees along this reach in 2008‐09.

V. Potential Future Projects
A. Capital Improvement Projects
Public Works Engineering has identified this reach for a future Capital Improvement Project
(currently unfunded) that would:
 Replace the culverts at Snell Street with bridge or double open‐bottom box culverts to
improve capacity and natural resource function (wildlife migration).
 Widen the channel in the area of the Dillard Road outfalls (approximately 500 linear of
channel) to increase capacity, address bank stabilization issues, and improve natural
resource function.
 Daylight Amazon Creek in short piped section upstream from Fox Hollow Road.
 Restore riparian vegetation in conjunction with widening and daylighting.
B. Transportation Improvement Projects
The West Amazon “upgrade” project may include several new stormwater swale retrofits
between 33rd and Snell.
C. Vegetation
A five year planting plan for 2015‐2020 developed by City staff in 2014 identifies several short
reaches near Larch and between 43rd and 44th as needing willows. The plan calls for planting
willows along those reaches in early 2017.
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Amazon (Fox Hollow Road to 30th Avenue)
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Amazon (Fox Hollow Road to 30th Avenue)
Basin:

Amazon

General location:

Parallel to West Amazon Drive then Hilyard Street, from Fox
Hollow to 30th Avenue.

Upstream terminus:

Culvert outlet on the north side of Fox Hollow Road

Downstream terminus:

South side of bridge over 30th Avenue

Approximate length:

5,335'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel is bound by East and West Amazon Drive from the culvert outfall under Fox
Hollow Road to Hilyard Street. After passing under Hilyard Street, it runs parallel to the west
side of Hilyard Street from 33rd Avenue until it terminates at the south side of the bridge at 30th
Avenue.
B. Physical Characteristics
In 1956, the U.S. Army Corps of Engineers channelized Amazon Creek from 33rd Avenue north
and the section from 33rd Avenue to Fox Hollow Road was channelized by the Soil Conservation
Service (SCS) around the same period. Deepening and straightening also occurred through early
maintenance practices recorded as early as 1913. The channel through this section is
approximately 9' deep and 35' wide from top of bank to top of bank. Bank slopes average
approximately 1.5:1.
SCS soils maps indicate that soils along this reach are Bashaw clay. These fine textured alluvium
soils are deep and poorly drained. They are typical hydric soils and are capable of supporting
wetland vegetation. These soils are cohesive but tend to remain suspended when eroded into
the water column.
C. Vegetation
There are very few mature trees scattered along this reach, while the lower banks are
dominated by Armenian blackberry (Rubus bifrons). Most of the bank top is mowed annually
and is dominated by a diversity of exotic prairie species such as tall fescue (Festuca
arundinaceae) and Queen Anne’s lace (Daucus carota) among others. However, there are
several unique plant populations along this stretch.
Of particular note is the small population of Bradshaw’s lomatium (Lomatium bradshawii), a
federally listed endangered species. This population is located in the prairie on the east side of
the channel across from 35th Place. Protection and enhancement of this population should take
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precedence during all City of Eugene activities conducted in this area.
Other botanical populations of interest along this reach include several small populations of
milkweed (Asclepias speciosa), which is the host plant for monarch butterflies. While this
species is not afforded legal protections, there is currently much public interest in enhancing
monarch habitat in Eugene. One population is located near East Amazon Parkway across from
the driveway of 3675 E. Amazon. The other population is located on the east edge of W.
Amazon Drive near a utility pole.
The reach of Amazon Creek from 33rd Avenue to 31st Avenue was adopted for many years
through the City of Eugene’s Stream Team Program and the banks were planted with a
diversity of native riparian trees and shrubs. As a result this small reach has some of the most
dense native riparian cover on the entire Amazon Creek.
D. Physical Access
Both banks are accessible to equipment although they are vegetated with grasses and forbs
which limits heavy equipment access to the dry season. Soil and vegetation compaction is a
concern along this reach and efforts to limit heavy equipment access to seasons when the soil is
completely dry will most effectively prevent this type of damage.

II. Management Concerns
A. Conveyance Issues
Modeling done by URS (Woodward and Clyde 1999) found deficiencies under a 25‐year flood
event at the two 72" culverts under Fox Hollow Road and the box culvert under 31st Avenue.
Further deficiencies are noted at the box culvert under 33rd Avenue under a 50‐year modeled
storm.
Stormwater from several culverts flows into the channel along this reach. Two areas of
particular concern in the past were the outfall of the 60" culvert near Fox Hollow Road and
the 54" culvert outfall near 36th Avenue. The 60” culvert near Fox Hollow was replaced and
improved as part of a Capital Improvement Project in 2009.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary. Note that the basin summary describes the results of a
study (USGS 1993) that identified high concentrations of several chemicals in portions of the
Upper Amazon basin.
In addition to the above issues, since this reach is predominated by Bashaw clay content soils,
total suspended solid concentrations could be an issue due to their tendency to remain
suspended once disturbed. Activities should seek to avoid soil disturbance in areas that may
drain into or through the channel.
C. Natural Resources Issues
This reach is an area of moderate natural resource value due to the grassy buffer strip and
Open Waterway Maintenance Plans (October 2014)

36

shrubby vegetation along the channel. The channel vegetation provides cover and serves as an
important wildlife corridor between Amazon Park and upland habitat areas in the south hills
and serves as refuge for a diversity of wildlife, which forage in proximate urbanized areas. The
area along the bank tops supports a disturbed prairie habitat type with a mix of native and non‐
native species. Mature white oak trees along this reach are important habitat features.
Similarly, as mentioned above, there is a federally protected population of Bradshaw’s
lomatium along this reach. The Goal 5 Water Resources Conservation Plan rates this reach with
high scores as wildlife habitat due to proximity to cover, year‐ round food supply and structural
diversity. Protecting and enhancing remaining intact forested areas and connectivity among
them will be important for preserving this high rating.
The narrow corridor that this waterway flows through and the presence of electric lines and
roadways on both sides mean that hazardous trees, particularly cottonwoods, could present a
significant public safety hazard along this reach. To address this issue the City developed a
cottonwood management plan to guide the control of potentially hazardous cottonwood trees
upstream of 33rd Avenue (see Appendix B).

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
1. Conveyance ‐ The practice of greenpiping this stretch annually should be continued, given
the narrow width of the channel profile and density of vegetation.
2. Vegetation – This reach of the Amazon is narrow and is lined by Eugene Water and Electric
Board (EWEB) power lines. In these locations, EWEB’s contractor conducts regular assessments
and prunes or removes hazardous trees within their easement. In those locations that are not
included in the EWEB easement Natural Resources staff will annually inspect the area for
hazardous trees. See the City’s cottonwood management plan for additional (Appendix B).

IV. Recent Projects
A. Capital Improvement Projects
In 2009, the City undertook a stream restoration project just downstream of Fox Hollow Road.
The goal of this project was to replace a failed outfall, stabilize banks and address erosion
related to two outfalls, one entering from W. Amazon Drive and the other one from E. Amazon
Drive. This project widened the creek bed significantly, reconstructed the two stormwater
outlets to reduce erosion, and planted native trees and shrubs. The results of this project
include much greater storm water capacity in this section, greater slope stability and vegetation
dominated by native species. Additional information about this project can be obtained from
Public Works Engineering.
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B. Conveyance and Bank Stabilization Projects
There was a small channel bank failure on the west bank during the winter of 2012, caused by
steep slopes and an eroded toe‐of‐slope. The repair in 2013 consisted of the removal of
approximately 10 cubic yards of clay, the relocation of a section of the Rexius running path
westward (away from the channel bank) and the planting of willow cuttings at the toe. No
material (rock or soil) was added at this site, since the channel bank had established a stable
angle of repose.
C. Vegetation Enhancement
The reach between 30th and 33rd was adopted by Tom Pringle and he began planting that reach
in the early 2000s. This small reach is now some of the most heavily vegetated and shaded
reaches of Amazon Creek downstream of Martin Street. A total of 146 trees and shrubs were
planted in association with the 2009 Fox Hollow project described above.

V. Potential Future Projects
A. Capital Improvement Projects
Public Works Engineering has identified the reach between 39th and Hilyard for a future Capital
Improvement Project (currently unfunded) that would:
 Widen channel segment adjacent to 39th Avenue (approximately 400 lf of channel) to
increase capacity, address bank stabilization issues, and improve natural resource function.
 Widen channel segment adjacent to 36th Avenue (approximately 400 lf of channel) to
increase capacity, address bank stabilization issues, and improve natural resource function.
 Restore riparian vegetation in conjunction with widening.
B. Transportation Improvement Projects
The West Amazon “upgrade” project may include several new stormwater swale retrofits
between 33rd and Snell.
C. Vegetation
A five year planting plan for 2015‐2020 identifies several short reaches near 39th, and between
37th and 33rd as needing willows. The plan calls for planting willows along those reaches in early
2017.
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Amazon (30th Avenue to 24th
Avenue)
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Amazon (30th Avenue to 24th Avenue)
Basin:

Amazon

General location:

Flows north from 30th Avenue through Amazon Park to 24th
Avenue.

Upstream terminus:

North side of bridge over 30th Avenue

Downstream terminus:

South side of two box culverts under 24th Avenue

Approximate length:

3,760'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel flows through Amazon Park. After passing under the bridge at 30th Avenue it
flows to a large 7.5' x 15' box culvert under 29th Avenue. From here it meanders through the
park until it terminates on the south side of two 7' x 9.68' box culverts under 24th Avenue.
B. Physical Characteristics
In 1956, the U.S. Army Corps of Engineers channelized Amazon Creek from 33rd Avenue north.
Additional deepening and straightening also occurred through early maintenance practices
recorded as early as 1913. This reach through Amazon Park has both a wide channel bottom
and gradually sloped banks. Historic maintenance and construction projects have left the
channel relatively straight and flat with few riffle/pool structures.
SCS soils maps indicate that soils along this reach are Bashaw clay. These fine textured alluvium
soils are deep and poorly drained. They are typical hydric soils and are capable of supporting
wetland vegetation. These soils are cohesive but tend to remain suspended when eroded into
the water column.
C. Vegetation
There are several significant natural vegetation features along this stretch of the Amazon. In
areas adjacent to the creek there are three large ash groves, several native wet prairie areas
including a mitigated wetland, as well as a large population of the rare plant Bradshaw’s
lomatium (Lomatium bradshawii).
Along the channel itself, the riparian forest is mostly lacking with the exception of a few areas
where willow thickets have become established. Most of the bank top is mowed annually and is
dominated by a diversity of exotic prairie species such as tall fescue (Festuca arundinaceae) and
Queen Anne’s lace (Daucus carota) among others. The vegetation near the water line is
dominated by Armenian blackberries (Rubus bifrons) and reed canary grass (Phalaris
arundinaceae).
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D. Physical Access
Both banks are accessible to equipment although they are vegetated with grass and forb
species. The western bank has a bark mulched running trail along the top, called the Adidas
Trail. The eastern bank has a 12' wide concrete bike path along the top. While the concrete
path along the eastern bank is sufficient to support heavy equipment during all seasons, the
path does meander away from the channel in places, making access to the channel from the
path more difficult. From 27th to 28th Avenues, the concrete path meanders away from the
channel altogether. For this stretch heavy equipment access is limited to the bark path on the
western bank or turf area on the eastern bank. Soil and vegetation compaction is a concern
along this reach and efforts to limit heavy equipment access to the concrete path or during
seasons when the soil is completely dry will most effectively prevent this type of damage.

II. Management Concerns
A. Conveyance Issues
At the upper end of this reach, where the concrete ends downstream of 30th Ave there is scour
occurring that could eventually result in future slumping. In addition, several culverts terminate
in the channel along this reach and should be watched for future erosion and other issues. An
area of particular concern includes the outfall of two 60" culverts near the tennis courts by
Roosevelt Middle School. Erosion at this location is significant and will continue unless a splash
pool is created to catch and slow flows from these culverts. There may be a future opportunity
to daylight these culverts through the school property.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary. Note that the basin summary describes the results of a
study (USGS 1993) that identified high concentrations of several chemicals in portions of the
Upper Amazon basin.
In addition to the above issues, since this reach is predominated by Bashaw clay content soils,
total suspended solid concentrations could be an issue due to their tendency to remain
suspended once disturbed. Activities should seek to avoid soil disturbance in areas that may
drain into or through the channel.
C. Natural Resources Issues
This reach is an area of high natural resource value due to its proximity to large tracts of natural
forested and wetland habitat. The channel vegetation provides cover and serves as an
important wildlife corridor between Amazon Park and upland habitat areas in the south hills
and serves as refuge for a diversity of wildlife which forage in proximate urbanized areas. The
area along the bank tops supports a disturbed prairie habitat type with a mix of native and non‐
native species. Mature white oak trees along this reach are important habitat features.
Similarly, as mentioned above, there is a federally protected population of Bradshaw’s
lomatium along this reach. The Goal 5 Water Resources Conservation Plan rates this reach with
high scores as wildlife habitat due to proximity to cover, year‐round food supply, and structural
diversity. Protecting and enhancing remaining intact forested areas and connectivity among
them will be important for preserving this high rating.
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Impacts from park users, including unleashed dogs, and illegal camping activities are among
the largest threats to the quality of natural resource amenities along this reach.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
The Adidas running trail parallels the creek along the west bank. The northern section of this
trail passes between the dense ash grove and the creek. Along this section, runners have
expressed concerns about visibility and safety. Thus, efforts to actively or passively allow
riparian vegetation to mature should be balanced with the retention of visibility “windows”
across the creek. The intent is to ensure that park users on the more open east side of the creek
have visibility to sections of the Adidas running trail and vice versa, so that runners are not
isolated between the dense ash grove and a dense riparian forest.

IV. Recent Projects
A. Conveyance and Bank Stabilization Projects
Sediment bars have accumulated both upstream and downstream of the box culvert near the
dog park, east of 29th Ave. Some dredging with the Gradall between the concrete wing‐walls
has occurred upstream, at the direction of the Army Corps of Engineers in 2006. Downstream of
this culvert is a series of concrete blocks and a short wall, intended to slow the flow and reduce
erosive forces. This decrease in velocity has led to a deposition of sediment over the past
decade that should be monitored to ensure continued conveyance capacity. When possible,
sediment bars should be allowed to develop and erode as natural elements of a dynamic
stream system.
B. Vegetation Enhancement
Plantings in this reach include native forbs in 2002 and willow cuttings along both banks in
2006; both projects were conducted by volunteer school groups. In addition, in several areas
along the east bank of the creek adjacent to the ash grove, ash saplings have been planted and
many volunteer ash seedlings have taken root. These need to be managed in order to retain
vision windows between the Adidas running trail and the sports fields and concrete path on the
east side of the creek.
V. Potential Future Projects
A. Vegetation
A five year planting plan for 2015‐2020 identifies this reach as needing willows. The plan calls
for planting willows in early 2017.
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Amazon (24th Avenue to
Fairgrounds)
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Amazon (24th Avenue to Fairgrounds)
Basin:

Amazon

General location:

Flows north then west from 24th Avenue past Jefferson
Street to the Lane County Fairgrounds.

Upstream terminus:

North side of dual box culverts under 24th Avenue

Downstream terminus:

West side of box culvert under Jefferson Avenue

Approximate length:

6,500'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel flows within a concrete‐lined channel through a dense commercial/
residential part of the City after passing through two 7' x 9.68' box culverts under 24th Avenue.
The channel continues straight north to a large box culvert under 19th Avenue then under 18th
Avenue. From 18th Avenue the channel meanders northwest passing under Pearl Street, Oak
Steet, 16th Avenue, Olive Street, 15th Avenue, Charnelton Street, Lincoln Street, Lawrence
Street, Washington Street, and finally Jefferson Street. West of Jefferson Street it exits the
concrete‐lined section as it passes the Lane County Fairground property.
B. Physical Characteristics
In the 1950s, this entire segment of Amazon Creek was confined to a concrete‐walled channel
constructed by the U.S. Army Corps of Engineers to improve flood conveyance. The channel is
approximately 9' deep, 22' wide, and carries water year‐round. The section from 24th to 19th
Avenues passes through a wide grass‐covered corridor owned in part by the City and in part by
School District 4J. The rest of the channel flows through dense commercial/residential areas.
C. Vegetation
There is almost no native vegetation along this channel. A few trees can be found adjacent to
the concrete channel, on private property. In the past Armenian blackberries (Rubus bifrons)
and English ivy (Hedera helix) had become well‐established along the tops and sides of the
concrete walls. In 2012 and 2014 the City hired a contractor to remove this invasive vegetation
along this entire reach. Filamentous algae, mosses and a few aquatic vascular plants establish in
the channel, especially in late summer, however otherwise the channel is void of vegetation.
In the section of the channel between 24th Street and 19th there is a small population of the
federally endangered Bradshaw’s lomatium (Lomatium bradshawii). This population is located
in the grassy area between the St. Vincent DePaul’s First Place Family Center and the pedestrian
overpass bridge over Amazon Parkway. Although the property is currently owned by School
District 4J, efforts to protect this population, if feasible, should be prioritized.
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D. Physical Access
The entire channel length is protected by a chain‐link fence making access to the channel
difficult. Three foot wide access gates are present at each street crossing, allowing staff to
descend into the channel using a ladder. Access with small tracked equipment (Bobcat loader)
is possible from the downstream end of this section; extreme care must be exercised when
descending the 30‐45 degree concrete channel bank. Equipment or materials otherwise need to
be lowered into this section from bridge crossings.

II. Management Concerns
A. Conveyance Issues
Modeling done by URS (Woodward and Clyde 1999) indicated inadequate capacity along this
reach at 6 of 12 road crossings and 11 of 12 concrete channel segments when using data from
the rain gauge at the airport during the 1996 February flood event (considered a 25‐year
event).
Additionally, the 2010 U.S. Army Corps periodic inspection report identified significant
structural deficiencies along this reach, including loose concrete joints, trees and other
vegetation growing on and into the concrete channel, lack of flap gates on culverts and
discharge pipes, and need to inspect the interior of culverts and discharge pipes a minimum of
every 5 years to identify issues.
During a high flow event in the winter of 2012 one of the concrete panels on the north side of
the channel between 19th and 24th failed. This was repaired with large concrete blocks within a
few months.
B. Water Quality Issues
Due to the lack of vegetation and natural banks, this segment is particularly susceptible to
street, parking lot and landscape runoff. In addition, the shallow flows, warm water, solar
access, and fertilizer runoff from upstream residential/commercial properties contribute to an
excessive growth of algae in the late summer. As the early bloom begins to die off, anoxic
conditions are created and foul smells from anaerobic decomposition of the algae mats is a
common complaint from residents along the channel.
C. Natural Resources Issues
This reach has a very low habitat value due to the lack of vegetation, soil, and adjacent habitat
structure. Despite the low quality habitat conditions of this reach, waterfowl and song birds
are frequently seen using the channel as a travel corridor. Waterfowl, in particular, use the
channel to feed on the plentiful algae and aquatic vegetation growing in the channel bottom.
Finally, the inaccessibility of this reach may provide waterfowl and other birds a refuge from
disturbance by humans and predators.
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III. Maintenance
A. Objectives
The concrete lined channel should be kept clear of any accumulation of debris, sediment, and
vegetation that obstructs water flow through this reach. Trees shall not be allowed to grow too
close to the concrete channel to protect the concrete channel from root damage (per the U.S.
Army Corps of Engineers’ Levee Owner’s Manual 2006). The standard maintenance activities
generally apply to this reach except as described below.
B. Reach Specific Maintenance
1. Vegetation – In 2012 the City removed trees along the top of bank to prevent further root
damage to the concrete walls of the channel. In addition, English ivy and Armenian blackberry
vines were removed from the concrete sides to improve conveyance and reduce structural
damage. Both tree removal and invasive species control will likely need to occur every five year
or so.
2. Blockage removal ‐ Blockages are unlikely with the regular scheduled maintenance,
however, if beaver move into this waterway or if large woody debris becomes jammed near
culverts, any blockages should be removed immediately.
3. Structure repair –
This highly engineered section of Amazon Creek is likely to need regular inspection to identify
and repair structural deficiencies. See the Recent Projects section below for the latest repairs.

IV. Recent Projects
A. Capital Improvement ‐ Two outfalls (#56037 and 56049) near the intersection of Jefferson
Street and 15th Avenue were repaired in 2008 as part of a larger outfall repair project
undertaken by City of Eugene Engineering in 2008. The purpose of the “Amazon Creek Outfalls
& Overlook Stabilization from Terry Street to Jefferson Street” was to stabilize identified
outfalls through a combination of stone and vegetative techniques and repair specific pipe
deficiencies in order to maintain the function of existing structures, to reduce sediment
contribution to stream from bank erosion and further stabilization of the stream environment
in general.
In 2012, during a high flow event, one of the concrete panels near 24th Street failed and fell into
the channel. This was fixed temporarily with sand bags and the panel removed and replaced
with new concrete panels within a few months.
B. Conveyance and Bank Stabilization Projects
In 2014, the City conducted repairs along this entire reach. This included repairing offset
concrete panels, repairing pipe outfalls that no longer extend through the concrete walls, and
additional issues identified in the 2012 U.S. Army Corps’ periodic inspection report.
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IV. Potential Future Projects
A. Capital Improvement Projects
Public Works Engineering has funding in the current Capital Improvement Project plan to scope
the feasibility of:
 Removing the concrete channel between 19th Avenue and 24th Avenue to address structure
wall failure issues, water quality issues, and improve natural resource function.
 Widening the channel and restoring riparian vegetation.
 Incorporating access to the water from the adjacent South Eugene High School for
educational purposes.
 Consider retrofitting of the concrete drop structure at 24th Avenue to better allow fish,
turtles, and other aquatic wildlife movement.
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Amazon (Fairgrounds to Chambers Street)
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Amazon (Fairgrounds to Chambers Street)
Basin:

Amazon

General location:

Flows west from the Lane County Fairgrounds to
Chambers Street.

Upstream terminus:

East side of Lane County Fairgrounds property

Downstream terminus:

East side of two box culverts under Chambers Street

Approximate length:

4,500'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel flows west through Lane County Fairground property. After passing under
the bridge at Polk Street, it continues west through North Westmoreland Park until it flows
under Chambers Street through two culverts (10'x9', and 13.3'x8').
B. Physical Characteristics
In 1956, the U.S. Army Corps of Engineers channelized Amazon Creek from 33rd Avenue north.
Additional deepening and straightening also occurred through early maintenance practices
recorded as early as 1913. Historic maintenance and construction projects have left the channel
relatively straight and flat with few riffle/pool structures. Much of the channel through this
section is narrowly constrained between private property and the bike path. Slopes are steep.
SCS soils maps indicate that soils along this reach are Natroy urban land complex. These fine
textured alluvium soils are deep and poorly drained. They are typical hydric soils and are
capable of supporting wetland vegetation. These soils are cohesive but tend to remain
suspended when eroded into the water column. Bedrock is apparent along several sections of
this reach of the creek.
C. Vegetation
Along the channel itself, mature riparian forest is lacking, with the exception of the section
of the north bank along the Lane County Fairgrounds where willow thickets have become
established. Most of this reach was planted with trees and willows between 2003 and
2014 (see the “Amazon Streamside Shading Assessment”, City of Eugene 2014). The top of
bank is mowed annually and is dominated by a diversity of exotic prairie species such as
tall fescue (Festuca arundinacea) and Queen Anne’s lace (Daucus carota) among others.
Armenian blackberries (Rubus bifrons) and reed canary grass (Phalaris arundinacea) are
still present along the banks; however these species are expected to be shaded out to a
certain extent as the native vegetation matures.
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D. Physical Access
From the Lane County Fairgrounds to Polk Street the channel is only accessible from the south
bank. Between the Lane County Fairgrounds and Van Buren Street it is accessible from the turf
area at the top of the bank, and between Van Buren and Polk Streets it is accessible from the
paved bike path. From Polk to Chambers Streets the channel is accessible from a paved bike
path on the north side of the channel and from the turf area along much of the south side of
the channel. In addition to major bridge crossings at Polk and Chambers Streets, there are three
pedestrian bridges. Two are located at the Lane County Fairgrounds, connecting it with the
south side of the channel, with the third footbridge located upstream from Chambers Street
connecting the north and south portions of North Westmoreland Park.

II. Management Concerns
A. Conveyance Issues
The lower section of Amazon Creek was designed initially in 1956 to provide protection from
the 25‐year storm event. Modeling done by URS (Woodward and Clyde 1999) did not identify
any inadequacies along this reach. Most of the creek bed is at bedrock in this reach so further
incision is unlikely, although widening and slumping may occur. Increased bank failures may be
more likely as the channel adjusts to larger and flashier flows caused by upstream build‐out.
Robust willow growth will need to be managed to prevent encroachment into the channel and
reduction in capacity.
Sedimentation is occurring at the upper end of this reach, in the area below the concrete
channel. This should be monitored in the future to assure that conveyance capacity is
maintained.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary.
C. Natural Resources Issues
This reach is an area of medium natural resource value. The channel vegetation functions as an
important wildlife corridor and serves as refuge for a diversity of wildlife, which forage in
proximate urbanized areas. Evidence of beaver and raccoon use is common along this reach.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
In this reach there are some areas, such as parts of Jefferson Park and North Westmoreland
Park, which may only need to be mowed once annually or less to retain prairie characteristics
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which would support reptiles, insects, and ground nesting birds and encourage native prairie
plant species. White oak trees should be encouraged or planted in these areas to provide
enhanced habitat for savanna dependent wildlife.

IV. Recent Projects
A. Capital Improvement ‐ In 2008 two outfalls (#55281 and 55282) on the south bank near
Chambers Street were repaired as part of a larger outfall repair project undertaken by City of
Eugene Engineering. These two outfalls are located on the south bank, south of the
Westmoreland School and due west of the Blue Heron Bike Bridge. The purpose of the
“Amazon Creek Outfalls & Overlook Stabilization from Terry Street to Jefferson Street” was to
stabilize identified outfalls through a combination of stone and vegetative techniques and
repair specific pipe deficiencies in order to maintain the function of existing structures, to
reduce sediment contribution to stream from bank erosion and further stabilization of the
stream environment in general.
B. Vegetation Enhancement
Various plantings have taken place along this reach over the years, through the City’s volunteer
programs:
 2007‐2008 – 100 trees planted from Fairgrounds to Polk Street.
 2009‐2010 – 66 trees planted from Fairgrounds to Polk Street by Rachel Carson
program.
 2009‐2010 – 42 trees planted on south bank from Polk to Chambers by Eugene Tree
Foundation.
 2010‐2011 – 135 trees planted along both banks from Polk to Chambers by Eugene Tree
Foundation. Willow cuttings were planted by a contractor on both banks.
 2013‐14 – 112 trees planted from Fairgrounds to Polk Street by Eugene Park Steward
volunteers.
V. Potential Future Projects
A. Capital Improvement Projects
Public Works Engineering has identified two areas on this reach for future Capital Improvement
Projects (currently unfunded):
 North Westmoreland Park
o Widen channel adjacent to Chavez School to increase capacity, improve natural
resource function, improve aesthetics, and provide an educational opportunity.
o Daylight three major Stormwater culverts in North Westmoreland Park to improve
water quality and natural resource function.
o Relocate existing paths in the area as necessary to accommodate project.
o Restore riparian vegetation.
 Lane Events Center
o Widen channel in two locations that avoid impacting existing mature oak stands and
limit significant loss of Lane Event Center parking to increase creek capacity, improve
natural resource function, improve aesthetics, and provide an educational opportunity.
o Restore riparian vegetation.
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B. Vegetation
A five year planting plan for 2015‐2020 identifies several portions of this reach as needing trees
and willows. The plan calls for infilling the area along the North bank from Polk to Chambers
with trees willows in early 2020. In addition it identifies the upper most section of this reach by
the EWEB substation as an area to be planted with both trees and willows in 2020. The north
bank just upstream of Polk Street is also identified as an area to be planted with willows in
2020; however this reach will need considerable blackberry control prior to planting. This reach
is too narrow at the top of bank for tree plantings.
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Amazon (Chambers Street to City View Street)
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Amazon (Chambers Street to City View Street)
Basin:

Amazon

General location:

Flows west from Chambers Street to City View Street.

Upstream terminus:

East side of two box culverts under Chambers Street

Downstream terminus:

East side of City View Street

Approximate length:

2,700'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel flows west under Chambers Street through two culverts (10'x9' and
13.3'x8') past Garfield Park where it turns northwest and flows under the Garfield Street
bridge. It continues flowing northwest until it flows under the City View Street bridge.
B. Physical Characteristics
In 1956, the U.S. Army Corps of Engineers channelized Amazon Creek from 33rd Avenue north.
Additional deepening and straightening also occurred through early maintenance practices
recorded as early as 1913. Historic maintenance and construction projects have left the channel
relatively straight and flat with few riffle/pool structures. Slopes of the channel are particularly
steep along this section with several areas of slumping and undercutting.
SCS soils maps indicate that soils along this reach are Natroy urban land complex. These fine
textured alluvium soils are deep and poorly drained. They are typical hydric soils and are
capable of supporting wetland vegetation. These soils are cohesive but tend to remain
suspended when eroded into the water column. Bedrock is apparent along several sections of
this reach of the creek.
C. Vegetation
Along the channel itself mature riparian forest is completely lacking with the exception of a few
areas where willows have become established. The reach between Chambers and Garfield was
widened in 2013‐14 which resulted in the removal of most of the vegetation along both banks.
Some willows and small trees were cut during grading and left to resprout. This entire reach will
be replanted in early 2015.
The downstream section of this reach, from Garfield to City View is a mix of vegetation types
and maturity. The south bank between Garfield and the northern boundary of the City‐owned
park named Gudu‐kut was planted with trees between 2006 and 2007 (see the “Amazon
Streamside Shading Assessment”, City of Eugene 2014). Willows were also planted along this
reach, but have not yet reached maturity. Armenian blackberries (Rubus bifrons) and reed

Open Waterway Maintenance Plans (October 2014)

54

canary grass (Phalaris arundinacea) are still present on the banks and at the water line,
however there are also patches of native vegetation including cow parsnip (Heracleum
lanatum) and snowberry (Symphorocarpus alba). The mowed areas of the bank are dominated
by a diversity of exotic prairie species such as tall fescue (Festuca arundinacea) and Queen
Anne’s lace (Daucus carota) among others.
There are two publicly‐owned natural areas beyond the top of bank along this reach. Garfield
Park near Chambers Street borders this reach of the Amazon. This undeveloped park is
dominated by mowed pasture grasses along with a few mature trees. A few native trees have
been planted in this park by City of Eugene Parks and Opens Space staff. The second area is a
large wetland area extending from City View Street to the University of Oregon student housing
area on Garfield Street, known as Gudu‐kut. This property also borders the creek. Both of these
areas offer important restoration opportunities along this otherwise very constrained reach.
D. Physical Access
The entire the north side of the channel is fully accessible along the paved bike path. There is
also access on a vegetated bank along the south side of the channel from Chambers Street to
City View Street. Soil and vegetation compaction is a concern along this section and efforts to
limit heavy equipment access to the concrete path or during seasons when the soil is
completely dry will most effectively prevent this type of damage.

II. Management Concerns
A. Conveyance Issues
The lower section of Amazon Creek was designed initially in 1956 to provide protection from
the 25‐year storm event. This particular section of the creek is one of the most constrained
reaches with development close to the bank top along much of it. Modeling done by URS
(Woodward and Clyde 1999) indicated that freeboard overtopping onto Chambers Street would
be approximately 1.5 feet under current conditions during a 25 year storm event. Models of a
50‐year storm event indicated significant deficiencies along the entire natural channel from
Chambers Street to City View Street and the bridge at City View Street.
In a report analyzing conditions along this reach of the Amazon prepared by GeoScience, Inc.
(February, 2000), consultants noted that the channel has apparently incised as much as 4 feet
in sections. Consultants recommended further analysis of channel cross sections and linear
profiles along this reach to verify this finding. While downcutting of this magnitude may result
in increasing the capacity of this reach, it is also likely to lead to further destabilization of the
already over‐steepened banks. These current conditions are likely a result from both natural
erosion as well as historic maintenance efforts which involved scraping the channel of all
vegetation to bare soil using heavy equipment.
Not surprisingly during a five year period from 2008 to 2013 six different bank failures have
occurred and repaired along this reach. A Capital Improvement Project initiated in the summer
of 2013 has addressed some of the conveyance and bank stability issue along this reach (see
Section IV. Recent Project below for information).
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B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary.
C. Natural Resources Issues
Although this reach is an area of relatively low natural resource value due to the lack of
adjoining natural areas, the channel vegetation does provides cover and serves as an important
wildlife corridor and as refuge for a diversity of wildlife which forage in proximate urbanized
areas. Evidence of raccoons and beaver are common along this reach.
Garfield Park and the Gudu‐kut natural area provide valuable prairie habitat for species that
may be using this section of the creek. There are opportunities at both of these locations to
improve natural resource values in this area.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon Basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
The practice of greenpiping is important in this stretch, given the channel width below Arthur
Street and the presence of large willows. Non‐native blackberries should continue to be cut
once or twice per year in order to maintain the gains achieved since 2010. Prior to that year,
much of the channel banks in this stretch were entirely covered in blackberry.

IV. Recent Projects
A. Capital Improvement
The Eugene‐Springfield Metropolitan Waterways Study (LCOG, draft April 2008) identified the
area between Chambers and Garfield as an area where channel widening and bank stabilization
could occur. The Amazon Creek Stabilization and Enhancement project, completed in 2014,
stabilized the banks of the creek between Chambers and Garfield. Stabilization was performed
using a variety of methods including bollard walls, bioengineered soil wraps, rip rap, coir fabric
and willow plantings. The bank steepness was reduced by narrowing the lower channel, and
removing approximately 9000 cubic yards of material. River cobble was placed in the bottom of
the creek to reduce bottom scour and a floodplain bench was created to add flooding capacity
and reduce velocities during rain events. The entire site will be planted with riparian and native
plants in early 2015.
B. Conveyance and Bank Stabilization Projects
A small portion of the south bank in Gudukut slumped and was repaired by City staff in 2003.

Open Waterway Maintenance Plans (October 2014)

56

C. Vegetation Enhancement
In 2006, 110 trees were planted from Garfield to the northeast corner of Gudukut Park. Willow
cuttings were planted by a contractor on both banks in this reach in 2011.

V. Potential Future Projects
A. Conveyance and Bank Stabilization Projects
The reach from Garfield St. to City View St. would benefit from installation of base rock to
stabilize the toe of slope from further erosion and bank failure.
B. Vegetation Enhancement
The reach from Chambers to Garfield will be planted in the spring of 2015 as part of the Capital
Improvement project described above. In addition, the reach from Garfield to City View could
use both blackberry control and planting to improve shade and enhance habitat, however this
will take some planning and outreach since south bank is primarily privately owned and the
north bank is very narrow from the top of bank to the bike path. The five year planting plan for
2015‐2020 proposes blackberry control along this reach beginning in 2016 and tree planting in
2018. Willow planting from Garfield to City View is proposed for 2016.
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Amazon (City View Street to Oak Patch Road)
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Amazon (City View Street to Oak Patch Road)
Basin:

Amazon

General location:

Flows west from City View Street to Oak Patch Road.

Upstream terminus:

East side of City View Street bridge

Downstream terminus:

East side of Oak Patch Road bridge

Approximate length:

2,200'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel flows west under the City View Street bridge and meanders a bit until it
flows under the Oak Patch Road bridge.
B. Physical Characteristics
In 1956, the U.S. Army Corps of Engineers channelized Amazon Creek from 33rd Avenue north.
Additional deepening and straightening also occurred through early maintenance practices
recorded as early as 1913. Historic maintenance and construction projects have left the channel
relatively straight and flat with few riffle/pool structures. Slopes of the channel are particularly
steep along this section with several areas of slumping and undercutting, particularly along the
north bank which is highly developed.
SCS soils maps indicate that soils along this reach are Natroy urban land complex. These fine
textured alluvium soils are deep and poorly drained. They are typical hydric soils and are
capable of supporting wetland vegetation. These soils are cohesive but tend to remain
suspended when eroded into the water column. Bedrock is apparent along several sections of
this reach of the creek.
C. Vegetation
This reach of the Amazon is bordered on the south by a fairly diverse wet prairie community
which includes a small population of Bradshaw’s lomatium (Lomatium bradshawii), a federally
endangered plant species. This population was augmented with plants moved from a private
site that was developed along Bailey Hill Road by Ethen Perkins. Along the channel itself, a
mature riparian forest is lacking with the exception of a dense row of trees along the western
half of the north bank that has been planted by the landowner. There are also a few areas with
more mature willows. The south bank of this reach was planted in 2013‐14, however, many of
the trees were damaged by vandalism and therefore this reach will need to be replanted to
achieve the desired density of native tree cover. Willow cuttings have been planted along both
banks of this reach but have not yet reached maturity. Armenian blackberries (Rubus bifrons)
and reed canary grass (Phalaris arundinacea) are still present on the banks and at the water
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line, however there are also patches of native vegetation including cow parsnip (Heracleum
lanatum) and snowberry (Symphorocarpus alba). The mowed areas of the bank are dominated
by a diversity of exotic prairie species such as tall fescue (Festuca arundinacea) and Queen
Anne’s lace (Daucus carota) among others.
D. Physical Access
The entire the south side of the channel is fully accessible along the paved bike path. There is
limited access on a vegetated bank of the north side of the channel. From City View Street,
approximately 600' of the north bank is accessible along the grassy bank. Soil and vegetation
compaction is a concern along this section and efforts to limit heavy equipment access to the
concrete path or during seasons when the soil is completely dry will most effectively prevent
this type of damage. From Oak Patch Road approximately 350' is accessible, mostly from a
privately owned asphalt parking lot.

II. Management Concerns
A. Conveyance Issues
The lower section of Amazon creek was designed initially in 1956 to provide protection from
the 25‐year storm event. Models of a 50‐year storm event (URS 1993) indicate that there are
deficiencies at the bridge at City View Street and along the section of natural channel
immediately downstream from the bridge.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary.
C. Natural Resources Issues
This reach is relatively isolated from other natural areas, however, the presence of wet prairie
along this reach may be biologically considered the easternmost extent of the west Eugene
wetlands. The population of Bradshaw’s lomatium (Lomatium bradshawii) in this area is
particularly important and warrants special management. The channel and associated
vegetation serve as an important wildlife corridor and as refuge for a diversity of wildlife which
forage in proximate urbanized areas. As the riparian vegetation along this reach continues to
mature and fill in, the value of this reach to wildlife will increase.
III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
The adjoining wet prairie area should be managed with enhancement objectives that center
around increasing the Bradshaw’s lomatium population. These should include, at a minimum, a
delayed mowing regime, weed management, and native plant reintroductions.
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IV. Recent Projects
A. Capital Improvement
In 2008, the McKinley Street outfall (#55283) on the north bank was repaired as part of a larger
outfall repair project undertaken by City of Eugene Engineering. The purpose of the “Amazon
Creek Outfalls & Overlook Stabilization from Terry Street to Jefferson Street” was to stabilize
identified outfalls through a combination of stone and vegetative techniques and repair specific
pipe deficiencies in order to maintain the function of existing structures, to reduce sediment
contribution to stream from bank erosion and further stabilization of the stream environment
in general.
B. Conveyance and Bank Stabilization Projects
In 2005, City staff fortified the toe‐of‐slope on the north bank at McKinley (near the car wash)
using blown in place mesh socks and willows cuttings. The lower slope in this section had been
significantly undercut and was structurally unstable due to a large nutria population. A small
section of the south bank slumped in 2008 and was repaired by City staff.
C. Vegetation Enhancement
This reach was identified in the Metro Waterways Plan as an area with opportunity for major
stream enhancement; therefore it was not targeted for riparian plantings. Several small
plantings of 10 trees each took place in 2005‐06 and 2008‐09 by the Eugene Tree Foundation.
Then in 2013‐14, after the City withdrew from the Metro Waterways program, staff determined
that this was one of the largest unplanted reaches of south bank and planted 260 trees using
Eugene Park Steward volunteers.

V. Potential Future Projects
A. Capital Improvement Projects
Public Works Engineering has identified this reach for a future Capital Improvement Project
(currently unfunded) that would do the following:
 Widen channel throughout this reach (approximately 1,200 lf of channel) to increase
capacity, address bank stabilization issues, and improve natural resource function.
 Acquire a corridor of land between Berkley Park and Amazon Creek to allow for daylighting
of piped system and path.
B. Vegetation Enhancement
Most of the trees planted in 2013‐14 failed either due to vandalism or because of extreme 10
degree below zero temperatures over the winter. The five year planting plan for 2015‐2020
proposes re‐planting the south bank with trees in 2016 and willows in 2020. The east end of the
north bank, near City View is privately owned but lacks adequate riparian trees and willows.
The five year planting plan calls for working with the private property owner to plant willows in
2016 and trees in 2018.
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Amazon (Oak Patch Road to Bailey Hill Road)
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Amazon (Oak Patch Road to Bailey Hill Road)
Basin:

Amazon

General location:

Flows west from Oak Patch Road to Bailey Hill Road.

Upstream terminus:

East side of Oak Patch Road bridge

Downstream terminus:

East side of Bailey Hill Road bridge.

Approximate length:

3,600'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel flows west under the City View Street bridge and meanders to the
northwest until it flows under the bridge at Acorn Park Street. From here it flows west under
the Richardson bike bridge and continues until it flows under the bridge at Bailey Hill Road.
B. Physical Characteristics
In 1956, the U.S. Army Corps of Engineers channelized Amazon Creek from 33rd Avenue north.
Additional deepening and straightening also occurred through early maintenance practices
recorded as early as 1913. Historic maintenance and construction projects have left the channel
relatively straight and flat with few riffle/pool structures. In 2002, City of Eugene Public Works
Engineering widened a 700 foot section between Oak Patch Road and Acorn Park Street. This
involved laying back the banks on the south side of the channel and adding a side channel
which is inundated frequently.
SCS soils maps indicate that soils along this reach are Natroy urban land complex. These fine
textured alluvium soils are deep and poorly drained. They are typical hydric soils and are
capable of supporting wetland vegetation. These soils are cohesive but tend to remain
suspended when eroded into the water column. Bedrock is apparent along several sections of
this reach of the creek.
C. Vegetation
Along this reach of Amazon Creek, the riparian forest is lacking or not yet mature with the
exception of a few areas where trees and willows have become well established. The south
bank between Oak Patch and Acorn Park, where the creek was widened in 2001, was planted
with willow, trees, and native prairie species in the spring of 2002. The trees and willows along
the south bank and on the islands created by the side channel have matured and provide
significant shade in this portion of the reach.
Both banks of the creek between Acorn Park and Bailey Hill were planted with trees and
willows between 2007 and 2012 (see the “Amazon Streamside Shading Assessment”, City of
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Eugene 2014). These trees are less mature and are not yet providing shade or other benefits of
mature riparian habitat. Armenian blackberries (Rubus bifrons) and reed canary grass (Phalaris
arundinacea) are still present on the banks and at the water line, however there are also
patches of native vegetation including cow parsnip (Heracleum lanatum) and snowberry
(Symphorocarpus alba). The mowed areas of the bank are dominated by a diversity of exotic
prairie species such as tall fescue (Festuca arundinacea) and Queen Anne’s lace (Daucus carota)
among others.
While not immediately adjacent to the creek, two areas of this reach are worth noting. The first
is the ash grove on the south side of the path, between Oak Patch Road and Acorn Park Street.
This ash grove contains a wide diversity of native species including a small population of
Bradshaw’s lomatium, a federally listed endangered species. Similarly, there is a second area
where a small ash grove is located on the south side of the bike path near the Richardson
Bridge. This area also contains several native species and serves a variety of wetland functions.
D. Physical Access
The south side of the channel is fully accessible along the paved bike path from Oak Patch Road
to the Richardson Bridge. The north side is accessible from the paved bike path from the
Richardson Bridge to Bailey Hill Road. There is limited access on vegetated banks opposite the
paved bike paths. However, soil and vegetation compaction is a concern along this section and
efforts to limit heavy equipment access to the concrete path or during seasons when the soil is
completely dry will most effectively prevent this type of damage.

II. Management Concerns
A. Conveyance Issues
The lower section of Amazon creek was designed initially in 1956 to provide protection from
the 25‐year storm event. Models of a 50‐year storm event (URS 1993) indicate that there are
deficiencies in the reach just upstream from Bailey Hill Road. In fact the City has observed
incising of the channel in this area and placed rock in this area in 1998.
The section that was widened in 2002 should buffer some of the impacts of urbanization by
providing larger storage capacity but these benefits are limited by the relatively small size of
the project area relative to the remaining channelized sections.
In 2006, a small slump occurred on the outside bend in the widened portion of this reach. This
slump was likely a result of the creek adjusting to the channel modifications and was not
repaired.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary. Illegal camping along this reach is a particular
problem and has impacted both vegetation and water quality. Camping related garbage and
debris are washed into the creek and impact water quality.
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C. Natural Resources Issues
This reach is relatively isolated from other natural areas, however, the presence of wet prairie
and ash groves are important natural resource attributes found along this reach. In particular,
the widened and restored reach from Acorn Park Street to Oak Patch Road, contains a
significant diversity of species and habitat types including floodplain benches, riparian
shrub/scrub, wet prairie, upland prairie, and ash wet forest plant communities. The population
of Bradshaw’s lomatium (Lomatium bradshawii) in this area is particularly important and
warrants special management. The ash forest area near the Richardson Bike Bridge is another
significant, although degraded, remnant native plant community along this reach.
Along the entire reach, the channel itself and associated vegetation serve as an important
wildlife corridor and as refuge for a diversity of wildlife which forage in proximate urbanized
areas. As the riparian vegetation along this reach matures and fills in, the value of this reach to
wildlife will increase. Future increased runoff from additional build‐out upstream will
significantly affect downstream reaches by increasing the risk of downstream flooding and
erosion. Continued spread of exotic invasive species and continued erosion are among the
largest threats to the quality of natural resource amenities along this reach.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
The adjoining wet prairie area between Oak Patch Road and Acorn Park Street should be
managed with enhancement objectives that center on increasing the Bradshaw’s lomatium
population and native biodiversity. These should include, at a minimum, a delayed mowing
regime, weed management, and native plant reintroductions.
The ash grove at this location and at the Richardson Bridge may be enhanced through
development of a formalized foot trail to discourage off trail trampling, exotic species
eradication, and selective vegetation management to discourage illegal camping.

IV. Recent Projects
A. Capital Improvement
Two outfalls, one on the south bank near Buck Street (#54745) and one adjacent to the
Richardson Bridge (#54746), were repaired in 2008 as part of a larger outfall repair project
undertaken by City of Eugene Engineering. The purpose of the “Amazon Creek Outfalls &
Overlook Stabilization from Terry Street to Jefferson Street” was to stabilize identified outfalls
through a combination of stone and vegetative techniques and repair specific pipe deficiencies
in order to maintain the function of existing structures, to reduce sediment contribution to
stream from bank erosion and further stabilization of the stream environment in general.
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B. Vegetation Enhancement
In 2007‐08 the Stream Team program planted 126 trees along the south bank from Acorn Park
to Richardson Bridge and 75 trees along the north bank from the Richardson Bridge to Bailey
Hill Road. Then in 2011‐12 volunteers planted 100 trees along the north bank from Acorn Park
to the Richardson Bridge.
C. Conveyance and Bank Stabilization Projects
In 1998 large angular basaltic rip rap was placed on the channel bottom from Richardson Bridge
to Bailey Hill Road 1998. This material was placed to reduce flow velocities in an attempt to
reduce channel incision and to encourage aggradation in this reach.

V. Potential Future Projects
A. Transportation Improvement Projects
The West Eugene Em X project is scheduled for 2015‐16 and will include installation of a new
pedestrian bridge at Buck Street. Up and downstream sections of the creek around the bridge
will be armored during this project.
B. Vegetation Enhancement
The five year planting plan for 2015‐2020 proposes planting the north bank between Oak Patch
and Acorn Park and just upstream of the Richardson Bridge with trees in 2020. The south bank
has been planted in the past except for a small section of privately‐owned bank upstream of
Bailey Hill. This bank could use blackberry control and the plan calls for planting trees and
willows in 2020.
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Amazon ACE (Bailey Hill Road to Railroad)
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Amazon (Bailey Hill Road to the Railroad North of Terry)
Basin:

Amazon

General location:

Flows west and north from Bailey Hill Road to the railroad bridge
north of Terry.

Upstream terminus:

East side of Bailey Hill Road bridge

Downstream terminus:

South side of the railroad bridge

Approximate length:

13,800'

Flow persistence:

Perennial

I. General Description
A. Location
This major channel passes under the Bailey Hill Road bridge and meanders west and slightly
north passing under bridges at West 11th Avenue, Bertelsen Road, Beltline Highway, Danebo
Avenue, and Terry Street. From here it flows north and slightly west until it passes under the
railroad bridge.
B. Physical Characteristics
Fifty years after the U.S. Army Corps of Engineers (Corps) channelized Amazon Creek, the Corps
partnered with the City to undertake the Amazon Channel Enhancement project in 1996 to
widen the channel in several locations, stabilize banks, create of floodplain benches, and
establish riparian vegetation. These actions increased the hydraulic complexity of the channel
along this reach of the Amazon. The as‐constructed plans for the channel modifications are
available through PWE or the natural resource section of POS.
SCS soils maps indicate that soils along this reach are Natroy urban land complex, with pockets
of lesser disturbed Natroy silty clay loam. These fine textured alluvium soils are deep and poorly
drained. They are typical hydric soils and are capable of supporting wetland vegetation. These
soils are cohesive but tend to remain suspended when eroded into the water column. Bedrock
is apparent along several sections of this reach of the creek.
C. Vegetation
As part of the Amazon Channel Enhancement (ACE) Project in 1996, efforts were made to
establish shrub/scrub and emergent wetland habitat on the constructed floodplain benches.
Native wetland seed was planted on disturbed slopes and benches. Trees were planted along
the bike path and willows fascines were planted on constructed floodplain areas. Initial
plantings were not very successful overall (see West Eugene Wetland Mitigation Bank Annual
Report, 1998), however, subsequent enhancement efforts improved these results and mature
willows now line this reach. The vegetation near the water line is dominated by reed canary
grass (Phalaris arundinacea) and willow (Salix sp.). The 5:1 slopes and constructed benches
are vegetated with a diversity of exotic and native grasses, forbs and shrubs.
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The mowed areas of the unmodified south bank are dominated by a diversity of exotic prairie
species such as tall fescue (Festuca arundinacea) and Queen Anne’s lace (Daucus carota) among
others. For a complete plant list and monitoring results see the West Eugene Wetland
Mitigation Bank Annual Report, 1998. A replanting project was also realized along the ACE
reaches in fall 2002.
D. Physical Access
The north side of the channel is accessible along the paved bike path from Bailey Hill Road to
Terry Street. There is limited access on vegetated banks from Bailey Hill Road to W. 11th Avenue
and from Bertelsen Road to the railroad bridge. However, soil and vegetation compaction is a
concern along this section and efforts to limit heavy equipment access to the concrete path or
during seasons when the soil is completely dry will most effectively prevent this type of
damage. All constructed floodplain benches on the north side of the channel were constructed
with 5:1 access slopes for emergency access by equipment.

II. Management Concerns
A. Conveyance Issues
The lower section of Amazon Creek was designed initially in 1956 to provide protection from
the 25‐year storm event. The US Army Corps of Engineers modeled channel enhancement
impacts to the stream following the ACE project and found that while channel capacity
increased overall, the bridge crossings remained limited to their original design capacity of
1840 cubic feet per second. Thus overall conveyance through the reach was not increased
substantially by the ACE project, and maintenance around bridge crossings will be particularly
important for retaining historic capacity. However, channel capacity between crossings was
increased by the project and only significant blockages of the main channel will provide
capacity concerns.
The floodplain bench located adjacent to the Oxbow West property was constructed too high
and is rarely inundated. As a result the increased flood capacity is only achieved in this portion
of the reach during very high flow events.
Just upstream of the railroad bridge rip rap left over from the Meadowlark Prairie restoration
project (see the next reach) has created an island that backs up water in this reach. Since there
is plenty of capacity upstream this does not appear to have the potential to cause any
conveyance issues.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Amazon Basin and are
described in the general basin summary.
C. Natural Resources Issues
This reach has a particularly high natural resource value stemming from its proximity to the
West Eugene Wetlands. The portion of the reach between Beltline and the railroad bridge flows
past several mitigation bank sites and hundreds of acres of protected high quality wet prairie
habitat. The reach between Terry and the railroad bridge is adjacent to populations of several
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endangered species including Willamette daisy (Erigeron decumbens var. decumbens), Kincaid’s
lupine (Lupinus sulphureus ssp. kincaidii) and Fender’s blue butterfly (Icaricia icarioides fenderi).
In addition, the channel itself and associated vegetation serve as an important wildlife corridor
and as refuge for a diversity of wildlife which forage in the stream and proximate areas. Beaver
activity along this reach is evident.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Amazon basin in general.
These objectives are described at the beginning of the Amazon Basin section. Any changes to
the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
The desired vegetation between Bailey Hill and Beltline includes overstory trees (such as
Oregon ash, valley pine, Oregon white oak) planted near the top of the bank. West of Beltline
the character of the surrounding landscape and vegetation changes to more of a wet prairie
environment, so large tree planting in this portion of the stretch has not been implemented, in
the interest of maintaining this open prairie setting.

IV. Recent Projects
A. Capital Improvement
Five outfalls (listed below) were repaired in 2008 as part of a larger outfall repair project
undertaken by City of Eugene Public Works Engineering. The purpose of the “Amazon Creek
Outfalls & Overlook Stabilization from Terry Street to Jefferson Street” was to stabilize
identified outfalls through a combination of stone and vegetative techniques and repair specific
pipe deficiencies in order to maintain the function of existing structures, to reduce sediment
contribution to stream from bank erosion and further stabilization of the stream environment
in general.
 Remnant channel outfall #76175 – south bank, 680’ west of Danebo Avenue;
 Agricultural outfall – south bank approx. 1,150’ southeast of Terry Street Bridge outfall;
 Beaver Creek outfall– south bank approx. 900’ southeast of Terry Street Bridge outfall;
 Arrowsmith Street outfall ‐ south bank approx. 410’ southeast of Terry Street Bridge
outfall;
 Terry Street outfall ‐ southwest bank approx. 300’ east of Terry Street;
B. Conveyance and Bank Stabilization Projects
Several other conveyance and bank stabilization projects have taken place in recent years.
These include:
 Repair of a bank failure on the north bank near the 76 gas station and just above the
widened portion of the ACE project in 2011.
 In 2013 large angular boulders were placed at the toe of slope in several segments of
this reach including just downstream of Bertelsen, around the Beltline and Danebo
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bridges, and the entire west side between Terry Street and the railroad tracks The
banks in these areas had become severely undercut and were at risk of failure. Rock was
placed into the undercut bank up to the high water line to reduce scour and erosion.
C. Vegetation Enhancement
There have been a number of plantings over the years along this long reach:
 2010‐2011 – 91 trees were planted along the south bank from Wallis St to Sam Reynolds
by Rachel Carson program students.
 2013‐14 – 30 trees were planted on the south bank just upstream of W 11th again by
Rachel Carson program students.
 2011‐2012 – 90 trees were planted along the north bank from W 11th to Bertelsen by
Eugene Park Steward volunteers.
 2009‐2010 – 435 trees were planted along the south bank from Bertelsen to Beltline by
a large group of University of Oregon fraternity members.
 2010‐2011 – 217 trees were planted on the south bank from Bertelsen to Beltline by the
Rachel Carson program students to replace the hundreds of trees that died following
the 2009‐10 planting.

V. Potential Future Projects
A. Capital Improvement Projects
The West Eugene Em X project is scheduled for 2015‐16 and will include installation of a new
pedestrian bridge at Wallis Street. Up and downstream sections of the creek around the bridge
will be armored during this project.
B. Conveyance and Bank Stabilization Projects
In 2013, the City purchased additional property along the south bank at the former Rexius site
downstream of Bailey Hill. Once the surrounding site is developed this portion of the reach
should be evaluated for opportunities to implement vegetation and/or bank stabilization
projects.
C. Vegetation Enhancement
The five year planting plan for 2015‐2020 proposes the following:
 Plant trees along the south bank at the east end of this reach along the former Rexius
property in 2016
 Plant both trees and willows on the north bank from Bailey Hill to West 11th in 2019
 Plant trees and willows on the south/west bank and willows on the north bank between
West 11th in 2019
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Amazon (Railroad to Royal Avenue)
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Amazon (Railroad to Royal Avenue)
Basin:

Amazon

General location:

Flows north and west from the railroad bridge north of Terry
Street to Royal Avenue.

Upstream terminus:

South side of the railroad bridge

Downstream terminus:

South side of Royal Avenue

Approximate length:

6,410'

Flow persistence:

Perennial

I. General Description
A. Location
From the railroad bridge, Amazon Creek flows north and then northwest. Midway through the
reach, Amazon Creek is diverted into two channels: the Amazon Diversion Channel and the A‐
1 Channel. The Amazon Diversion Channel continues to flow northwest and then nearly
directly north until it crosses under Royal Avenue. The Amazon Diversion Channel is
engineered to flow to Fern Ridge Reservoir and is maintained beyond the urban growth
boundary to the outfall into Fern Ridge Reservoir by City of Eugene Parks and Open Space
Division staff. The mainstem of Amazon Creek or A‐1 Channel flows north from the point of
diversion and is only maintained by the City of Eugene where it crosses city‐owned property in
Meadowlark Prairie and Dragonfly Bend. Note that the A‐3 Channel flows into the A‐1 Channel
or Amazon mainstem approximately 300 feet north of the diversion point mentioned above.
B. Physical Characteristics
In 1999, the U.S. Army Corps of Engineers in conjunction and cooperation with the City of
Eugene completed the Lower Amazon Creek Restoration Project using Water Resources
Development Act (WRDA) section 1135 funds. This area is now called “Meadowlark Prairie”.
This project was designed to restore the floodplain that had been degraded through the
channelization of Amazon Creek during the 1950s’ effort to improve drainage and reduce
flooding through the addition of levees. The scope of the 1135 project entailed re‐creation of
the floodplain adjacent to Amazon Creek throughout this reach by removing and relocating
the levees, restoring the streamside riparian habitat by planting and seeding with appropriate
native species, and enhancing and restoring the surrounding wetlands within the floodplain
through various methods. The project area encompassed 398 acres owned by either the City
of Eugene or Bureau of Land Management, with the City of Eugene and U.S. Army Corps of
Engineers implementing actions on City of Eugene lands and the West Eugene Wetland
Mitigation Bank implementing the actions on Bureau of Land Management lands.
In the summer, when the level of Fern Ridge Reservoir is raised for boating this reach becomes
backwatered from the reservoir creating a wide, slack water channel.
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SCS soils maps indicate that soils along this reach are dominated by Dayton silt loams with clay
substratum. These deep soils are poorly drained and consist of clayey and silty mixed alluvium
and lacustrine material. They drain very slowly. This dominant soil type is intermixed with
small pockets of Willakenzie clay loam, Linslaw loam, Pengra silt loam, and Natroy silty clay
loam.
C. Vegetation
As part of the “1135” project, native prairie species were seeded along the channel banks
throughout this reach. In addition, native riparian plantings were undertaken on portions of
this reach as follows:
• Douglas spirea (Spiraea douglasii), red osier dogwood (Cornus sericea), and willow (Salix
sp.) were planted up to 3’ from the water along some portions of the channel;
• Black cottonwood (Populus trichocarpa), Oregon ash (Fraxinus latifolia) and willow (Salix
sp.) were planted 3‐5 feet up the slope; and
• Service berry (Amelanchier alnifolia), Nootka rose (Rosa nutkana), snowberry
(Symphoricarpos albus), Willamette Valley Ponderosa pine (Pinus ponderosa) and madrone
(Arbutus menziesii) were planted along the top 20 feet of bank.
D. Physical Access
Since it is surrounded by wetlands and the levees are set back along this reach (see Figure 2 in
the Background and Regulatory Requirements section at the beginning of this document), the
channel itself is not easily accessible by maintenance vehicles except in the summer months
when the ground is hard. Even then vehicular access is limited. Year‐round vehicular access to
the mainstem Amazon only occurs in a few locations including from the paved bike path at a
bridge just north of the railroad bridge and another just upstream of Royal near the
Checkermallow access. The only year round access to the Amazon Diversion Channel is from a
bridge along the paved bike path where it crosses the channel near Royal Avenue. The Fern
Ridge bike path runs along the top of the setback levees from Terry Street to Royal and then
from the intersection of Royal Avenue and Greenhill Road south to the Meadowlark Prairie
overlook. There is a segment of levee south of the overlook nearly to the railroad tracks to the
south that is not paved and therefore only accessible when the ground is dry and hard.

II. Management Concerns
A. Conveyance Issues
One of the primary goals of the “1135” Meadowlark Prairie project was to allow Amazon
Creek to overflow its banks and connect with the adjacent wetland prairies. This was
accomplished through the relocation of the levees and creation of a few side channels. As a
result of this work this reach of the Amazon is not expected to have any conveyance issues.
B. Water Quality Issues
Since this reach flows through restored wetland areas that can act to filter run off from
surrounding land uses, water quality issues are not expected to be as significant as upstream
reaches. However since water flows from the more urban reaches, carrying pollutants with it,
this reach is likely to have similar water quality issues to the typical upstream reaches. Water
quality issues along found in the Amazon Basin are described in the general basin summary.
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C. Natural Resources Issues
This reach has a particularly high natural resource value; most of the lands along this reach are
part of the West Eugene Wetlands. This reach flows through hundreds of acres of protected
high quality wet prairie habitat. It is likely that these wet prairie habitats will retain their high
quality as a result of the hydrologic connectivity that was created between Amazon Creek and
the floodplain as part of the “1135” project. In addition, the channel itself and associated
vegetation serve as an important wildlife corridor and as refuge for a diversity of wildlife
which forage in the stream and proximate areas. Western pond turtles are present in this
reach and have been seen basking near the diversion of the two channels.

III. Maintenance
A. Objectives
The maintenance objective for this reach is to enhance natural resource values while
maintaining hydrologic connection between Amazon Creek and surrounding wetlands, and
by preserving the integrity of the levees.
B. Reach Specific Maintenance
1. Conveyance
In general the City of Eugene will maintain the levees throughout this reach using the
guidelines detailed in the U.S. Army Corps of Engineers’ Levee Owner’s Manual for non‐federal
Flood Control Works: the Rehabilitation and Inspection Program (Public Law 84‐99, March
2006). Although the levees have been set back and no longer line the creek channel itself, the
integrity of the levees needs to be maintained in the event that there is a major flood in the
region. Bank stability and other conveyance issues along the creek itself are less critical in this
reach than other reaches since one of the goals for this reach is to reconnect the creek to the
floodplain.
2. Vegetation
a. Native Vegetation ‐ Vegetation along the levees portions of this reach will be carefully
managed to provide natural resource value while maintaining the integrity of the levees. The
top of the banks and levees should continue to be mowed to enhance prairie characteristics
and retain access.
b. Invasive species ‐Invasive species should be controlled and should be replaced with
native species. Tolerance thresholds should be defined for well‐established invasive
species and eradication or control measures should be taken if thresholds are exceeded.
All maintenance activities should be accomplished with consideration of potential
implications to both channel and adjacent rural and wet prairie habitats.

IV. Recent Projects
A. Conveyance and Bank Stabilization Projects
Following the construction of the “1135” project several downstream landowners expressed
concern that water flows in the mainstem of the Amazon were down from historic levels. To
correct this, a rock weir was constructed on the Amazon Diversion Channel just downstream
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from where it splits from the mainstem in 2010. This structure was designed to back water up
just enough to direct additional flow into the mainstem Amazon Channel. In addition to the
rock weir, four holes were drilled into the base of the weir on the mainstem channel near
Royal to allow some downstream flow at lower water levels.
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Amazon (Royal Avenue to Fern Ridge Reservoir)
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Amazon (Royal Avenue to Fern Ridge Reservoir)
Basin:

Amazon

General location:

Flows north and west from Royal Avenue to the Fern Ridge
Reservoir.

Upstream terminus:

South side of Royal Avenue

Downstream terminus:

Fern Ridge Reservoir

Approximate length:

12,750'

Flow persistence:

Perennial

I. General Description
A. Location
The Amazon Diversion Channel passes under the Royal Avenue Bridge and meanders west and
slightly north passing under bridges at Greenhill and Fir Butte Roads. From here it flows west
into the Fern Ridge Reservoir. The Amazon Diversion Channel is engineered to flow to Fern
Ridge Reservoir and is maintained beyond the urban growth boundary to the outfall into Fern
Ridge Reservoir by City of Eugene staff.
B. Physical Characteristics
In 1956, the U.S. Army Corps of Engineers channelized Amazon Creek from 33rd Avenue north
all the way to Fern Ridge Reservoir. Additional deepening and straightening also occurred
through early maintenance practices recorded as early as 1913. Historic maintenance and
construction projects have left the channel relatively straight and flat with few riffle/pool
structures. In the summer, when the level of Fern Ridge Reservoir is raised for boating this
reach becomes backwatered from the reservoir creating a wide, slack water channel.
Note that from Royal Avenue to Fir Butte Road both banks of the Amazon Diversion Channel
are considered levees since the water levels are higher than the surrounding land (see Figure 2
in the Background and Regulatory Requirements section at the beginning of this document).
SCS soils maps indicate that soils along this reach are dominated by Dayton silt loams with clay
substratum. These deep soils are poorly drained and consist of clayey and silty mixed alluvium
and lacustrine material. They drain very slowly. This dominant soil type is intermixed with small
pockets of Willakenzie clay loam, Linslaw loam, Pengra silt loam, and Natroy silty clay loam.
C. Vegetation
Along this reach of Amazon Creek, the zone near the water line is dominated by reed canary
grass (Phalaris arundinaceae), while the banks consist primarily of exotic pasture grasses. In
many places, particularly closer to Fern Ridge Reservoir, trees are becoming established on the
banks. Oregon white oak (Quercus garryana), Pacific madrone (Arbutus menziesii), cottonwood
(Populus trichocarpa), Douglas‐fir (Pseudotsuga menziesii), and willow (Salix sp.) among others
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are becoming established along the banks.
Of particular interest is a population of the federally endangered plant, Kincaid’s lupine
(Lupinus sulphereus ssp. sulphereus) growing on both banks near Fir Butte Road. This plant is
protected under the Endangered Species Act as is its host butterfly, the Fender’s blue butterfly
(Icaricia icarioides fenderi). All maintenance and even vehicular access to this area should be
carefully planned to avoid damaging the area. Please refer to the report entitled, Fender’s Blue
Butterfly & Kincaid’s Lupine: Amazon Channel Habitat Management Plan, prepared by Trevor
Taylor, City of Eugene Parks and Open Space Division, for more details about this special
management area.
D. Physical Access
Both north and south sides of the levee are accessible from Royal Avenue, Greenhill Road, and
Fir Butte Road. In addition, there is an equipment access midway along the south levee from
Hilaire Road. The top of levee is not paved or heavily compacted therefore equipment access is
limited to dry conditions.

II. Management Concerns
A. Conveyance Issues
There have been no historic actual conveyance concerns along this reach. As noted above,
the portions of this reach from Royal Avenue to Fir Butte Road are perched above adjacent
farmland which is protected only by the constructed levees. Degradation of the levees would
place adjacent landowners at risk, therefore it is especially important to ensure that there are
no conveyance issues that may lead to levee failure in the future.
B. Water Quality Issues
Since this reach flows through large tracts of rural property and is immediately downstream of
the Meadowlark Prairie restoration project, water quality issues are not expected to be as
significant as upstream reaches. However since water flows down from the more urban
reaches, carrying pollutants with it, this reach is likely to have similar water quality issues to the
typical upstream reaches. Typical water quality issues along found in the Amazon Basin are
described in the general basin summary.
C. Natural Resources Issues
This reach has a particularly high natural resource value stemming from its proximity to the
West Eugene Wetlands and natural areas around Fern Ridge Reservoir including the Rose
Prairie Research Natural Area. This reach flows past large tracts of rural property and hundreds
of acres of protected high quality wet prairie habitat. The lower reaches near Fir Butte Road
and farther downstream are adjacent to populations of several endangered species. Of
particular note, is a population of endangered Kincaid’s lupine and associated Fender’s blue
butterfly located on the channel banks and bank tops east of Fir Butte. See note above in
“Vegetation” section for more details. In addition, the channel itself and associated vegetation
serve as an important wildlife corridor and as refuge for a diversity of wildlife which forage in
the stream and proximate areas. Beaver activity along this reach is evident.
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III. Maintenance
A. Objectives
As described in the section titled U. S. Army Corps Rehabilitation and Inspections Program
starting on page 2 of this document, two sets of maintenance objectives apply to this
reach: one for the leveed portions and the other for the non‐leveed portions. For the
leveed section between Royal Avenue and Fir Butte Road, the objective is to enhance
natural resource values of the waterway while maintaining the integrity of the levees. The
City of Eugene will maintain the leveed portions of this reach using the guidelines detailed
in the U.S. Army Corps of Engineers’ Levee Owner’s Manual for non‐federal Flood Control
Works: the Rehabilitation and Inspection Program (Public Law 84‐99, March 2006).
The objective for the non‐leveed section downstream of Fir Butte Road is the same as the
general maintenance objectives described at the beginning of the Amazon Basin section.
B. Maintenance of Leveed Reaches
The City of Eugene will maintain the leveed portions of this reach using the guidelines detailed
in the U.S. Army Corps of Engineers’ Levee Owner’s Manual for non‐federal Flood Control
Works: the Rehabilitation and Inspection Program (Public Law 84‐99, March 2006).
1. Conveyance ‐ The Levee Owner’s Manual goes into significant detail related to the
maintenance of conveyance, bank stabilization, and structures along leveed reaches. The City
will follow those guidelines.
2. Vegetation – Maintenance of vegetation along the leveed reaches will follow the approach
described in Figure 1 in the Background and Regulatory Requirement section at the beginning
of this document. The waterside levee slope will be managed for willow growth at the water’s
edge to provide bank stabilization, shading, and riparian habitat. The top of the bank should
continue to be mowed to enhance prairie characteristics, retain access and generally meet the
Corps’ levee guidelines. The landward side of the levee should be kept relatively free of densely
obstructive vegetation, which facilitates levee inspection and maintenance. Invasive species
should be controlled and should be replaced with native species. Tolerance thresholds should
be defined for well‐established invasive species and eradication or control measures should be
taken if thresholds are exceeded. All maintenance activities should be accomplished with
consideration of potential implications to both channel and adjacent rural and wet prairie
habitats.
The section of bank located east of Fir Butte on which Kincaid’s lupine is found is an exception
to this vegetation management regimen. This section should be carefully managed in the
manner described in the report entitled, Fender’s Blue Butterfly & Kincaid’s Lupine: Amazon
Channel Habitat Management Plan, prepared by Trevor Taylor, POS.
C. Maintenance of Non‐Leveed Reaches
The maintenance activities for the non‐leveed sections (downstream of Fir Butte Road) are the
same as for the Amazon basin in general. These activities are described at the beginning of the
Amazon Basin section.
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IV. Recent Projects
A. Capital Improvement
In 2013, large angular boulders were placed at the toe of slope in several segments of this reach
including both banks from Royal to Greenhill, the south bank from Greenhill Road to Fir Butte
Road, and the eastern two thirds of the north bank from Greenhill to Fir Butte. The western
portion of the north bank just upstream from Fir Butte Road was not rocked due to the
presence of Kincaid’s lupine and the potential to harm this listed species during the rock
placement project. The goal of the rocking project was to reduce the scour and erosion that had
caused the banks to be severely undercut and at risk of failure through these lower reaches.
C. Vegetation Enhancement
As part of the aforementioned Capital Project, native shrubs were established along several
section of this reach, including willows, dogwood and spirea.

V. Potential Future Projects
A. Vegetation Enhancement
Many of the non‐leveed portions of the channel banks would benefit from additional willow
plantings, which could occur as resources permit. One challenge to establishing willows in this
stretch is the somewhat unpredictable water levels, given the proximity to Fern Ridge. During
very dry summers, this stretch of Amazon Creek can be completely dry, which would kill willows
cuttings which haven’t had time to develop deep root systems.
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Bethel‐Danebo
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Bethel‐Danebo Basin
I. General Description
A. Location
The Bethel‐Danebo Basin technically is in the greater Amazon Basin and generally includes the
areas north of Amazon Creek, west of the Northwest Expressway, south of Clear Lake Road and
east of Greenhill Road. It includes the A‐3 channel, A‐2 Channel, Golden Garden Ponds,
Marshall Channel and Roosevelt Channel. Other minor waterways, such as Cody Swale, and
vegetated stormwater facilities maintained by the City are not covered in this document.
B. Physical Characteristics
The Bethel‐Danebo Basin is very flat and waterways flow from the east/southeast towards the
west/northwest. The A‐3 and A‐2 channels, so named by the U.S. Army Corps of Engineers,
were created in the 1950s by that agency when these channels were deepened and shaped
into trapezoidal canals. The other channels, such as the Marshall Channel, were likely
constructed by early landowners to drain farm land. The waterways in this basin drain areas of
industrial, commercial, and residential neighborhoods, and serve a significant conveyance role
for stormwater from this part of town. All waterways seem to have plenty of capacity with few
if any conveyance issues.
SCS soils maps indicate soils ranging from Natroy, Coburg, Awbrig, and Malabon silty clay loams
to areas of Bashaw clay. Generally these soils have poor or moderate permeability, have
moderate shrink swell potential, relatively high soil cohesion and low risk of erosion.
C. Vegetation
Vegetation along the bottom of the constructed channels in this basin is dominated by dense
populations of reed canary‐grass (Phalaris arundinaceae) with occasional stands of common
rush (Juncus effusus) and cattails (Typha latifolia). Common bank species include exotic grasses
(Lolium sp., Festuca sp.), Armenian blackberry (Rubus bifrons), teasel (Dipsacus fullonum),
black hawthorn (Crataegus suksdorfii), and willow (Salix sp.). The tops of the banks consist of
mowed grasses and forbs. Vegetation found adjacent to access roads consists of diverse native
and exotic wetland species, including large stands of Oregon ash (Fraxinus latifolia).

II. Management Concerns
A. Conveyance Issues
There have been few historical conveyance issues along the channels in the Bethel‐Danebo
Basin. Current maintenance practices have kept these channels cleared of obstructions and
bank failures have been repaired as they occur. Generally, these channel flow well below
capacity are very low gradient with standing or slack water more of a concern than conveyance.
Beaver activity is common and channels should be monitored to ensure their activity is not
compromising conveyance.
B. Water Quality Issues
Most of the waterways in the Bethel‐Danebo Basin drain stormwater from mixed use areas,
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including industrial, commercial, and residential areas. Several of the channels, such as the A‐3
are more heavily impacted by industrial runoff than others, as described in more detail in the A‐
3 reach description that follows. Several of the channels that flow through residential areas
have a history of residential yard waste dumping along the banks, which may increase nutrient
runoff into the channel. Most of these channels lack sufficient riparian vegetation and hence
the solar heating of the slow‐moving exposed channels impairs water quality as well. Warm,
stagnant and nutrient waters can lead to summer algal blooms which can be unsightly, smelly,
and even potentially hazardous.
C. Natural Resources Issues
In general the natural resource values of the constructed waterways in the Bethel‐Danebo
basin are low due to the industrial, commercial and residential land uses and lack of large
undeveloped natural areas. The exception to this is the A‐3 channel which flows through or is
adjacent to lands protected in the West Eugene Wetlands Plan.
The Golden Gardens ponds, a group of restored gravel mine ponds in the north‐central part of
this basin, are considered high value from a natural resource perspective due to the extensive
restoration enhancement work that has occurred there and the large amount of undeveloped,
publicly‐owned land surrounding it.

III. General Basin Maintenance
A. Objectives and Standard Maintenance Activities
The objective of maintenance in this basin is to protect and enhance natural resource values by
protecting existing native vegetation and allowing newly established native vegetation to
mature, while controlling target invasive species, enhancing water quality, and maintaining
conveyance capacity.
There have been few historic flooding issues along this stretch, and modeling research by
Woodward‐Clyde consultants indicates the only conveyance concern is structural. However,
retaining access and conveyance is essential for protecting adjacent communities from
flooding. This may be accomplished on an as‐needed basis and may not require annual
maintenance efforts. Similarly, the timing and intensity of efforts to maintain access and
conveyance should minimize impacts to natural resources such as habitat for ground nesting
birds, salamanders, waterfowl, and other wildlife.
Addressing water quality issues along this stretch is beyond the scope of standard
maintenance activities and will require capital improvement projects of a larger scale.
However, maintenance actions should be careful not to exacerbate water quality issues
through activities such as disturbing channel soils. When soil disturbance is necessary, efforts
to reduce downstream migration of silt should be employed. Similarly, disturbed soil should be
removed from the site and tested for pollutants. Soil with high levels of toxic substances
should be disposed of properly in an approved landfill. All noted spills or chemical discharges
should be reported to the discharge compliance inspector.
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B. Maintenance Activities
1. Conveyance
a. Bank stabilization – Bank stabilization does not appear to be a concern in the Bethel‐
Danebo basin with its slow‐moving, low‐gradient waterways.
b. Sediment removal – The low gradient character of the waterways in this basin make
sediment removal unlikely. Furthermore, accessibility restrictions along some reaches make
sediment removal infeasible using current equipment. Due to the high pollutant content of
soil in the A‐3 channel, projects that may disturb soil should be avoided.
c. Structure clearing and blockage removal ‐ Most of the culverts and other structures in this
basin are large and are unlikely to clog, however, crews should conduct periodic inspections
of accumulated or dumped litter/trash to ensure conveyance. Sources of residential dumping
should be identified and discouraged. Blockages other than beaver dams should be removed.
Beaver dams should receive special consideration. Consider beaver control devices such as
diversion devices, dam boards, “beaver bafflers”, or “beaver deceivers”. Other woody
material not impacting conveyance should be left to increase habitat values.
2. Vegetation
a. Native vegetation ‐ Natural resource values will be enhanced by encouraging
establishment of native vegetation along channel banks to provide a protected corridor for
migrating wildlife and nesting birds and to provide habitat connectivity and improved water
quality. In order to balance the establishment of healthy native riparian habitat with the need
to provide conveyance, the City uses manual labor to selectively prune and remove
vegetation immediately adjacent to the waterway, where it has the most potential to impede
flow. This approach to woody vegetation maintenance is called “greenpiping” since it
effectively creates or maintains a conveyance corridor through living vegetation.
The areas along the top of bank, where equipment access is feasible, should be mowed at
least once annually to control woody invasive species, to provide visual clearance along roads
and paths, and to provide fire breaks. The upper portions of the slope may also be mowed if it
does not negatively impact desired vegetation, such as native woody species. In areas where
trees have been strategically planted to provide shading or habitat enhancement, mowing
may need to be adjusted or discontinued.
Where feasible, mowing should be limited to once annually or less to retain prairie
characteristics. This will allow these habitats to support reptiles, insects, and ground nesting
birds and encourage native prairie plant species.
b. Invasive species – Invasive species should be controlled in the Bethel‐Danebo basin in
accordance with the City of Eugene Parks and Open Space Division’s Integrated Pest
Management Policy and Operations Manual (see www.eugene‐or.gov). Integrated Pest
Management or IPM is a broad based approach and decision making process that uses the
most appropriate methods to control a pest population in an environmentally and
economically sound manner. Section 3.3 of the City’s IPM Manual provides guidance for
controlling weeds along waterways. It breaks down waterway sites into high, medium and
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lower quality aquatic and riparian habitats. Most waterways in this basin are medium or low
quality sites, except for Golden Gardens which has a higher rating. In addition to
categorizing sites, the IPM Manual classifies weeds into three classes: highly invasive with
potential for eradication due to limited population size or distribution, highly invasive with
potential for control at a given site, and slow spreading invasives that are considered wide‐
spread and difficult to control. Appendix F of the IPM manual lists the common invasive
weeds in this region and defines their classification. The threshold for a given weed will
depend on the quality of the waterway and classification of the weed.
In addition to the common invasive species, such as Armenian blackberry and reed canary
grass, this reach has a history of supporting populations of purple loosestrife and yellow
floating primrose willow. Aggressive action should be taken to keep these invasive
emergent and aquatic plants under control.
3. Structure repairs – The only structural repairs currently identified in this basin is the
potential retrofitting of several outfalls with filtering structures to improve water quality.

IV. Recent Projects
A. Capital Improvement
Only one major capital improvement project has taken place in this basin and that was at
Golden Gardens Park in 2008‐09. This project is discussed in detail in the Golden Gardens
Ponds section.
B. Vegetation Enhancement
As part of the City’s effort to increase streamside shade and enhance riparian habitat in the
Amazon Basin, several tree planting efforts have taken place in the Bethel‐Danebo basin. In
particular plantings have occurred along the A‐3 channel between Danebo and Terry St and
along the Roosevelt Channel. Most of the waterways in this basin would benefit from additional
vegetation enhancement.
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A‐3 Channel
Basin:

Bethel‐Danebo basin

General location:

Flows west and north from Seneca Road to Terry Street.

Upstream terminus:

Intersection of 5th Avenue and Seneca Road

Downstream terminus:

Terry Street outfall

Approximate length:

15,400'

Flow persistence:

Perennial

I. General Description
A. Location
This channel exits the piped system at Seneca Road and 5th Avenue and flows adjacent to 5th
Avenue from Seneca to Bailey Hill Road where it passes through the Bertelsen Nature Park to
Bertelsen Road. The channel continues west through undeveloped land used as an Eugene
Water and Electric Board (EWEB) electricity transfer station until it reaches Beltline Highway. At
this point it turns north and flows along Beltline Highway until it crosses the railroad tracks,
where it turns west and flows under Beltline Highway. From here, the channel turns north again
and flows along the west side of Beltline Highway, turning west near Roosevelt Boulevard. Here
it overflows into the Danebo Ponds which are publicly owned and protected in the West
Eugene Wetlands Plan. The channel continues west along Roosevelt, passes under Danebo, and
continues west until it passes under Terry Street. At this point it enters Meadowlark Prairie.
B. Physical Characteristics
In the 1950's the Army Corps of Engineers deepened this channel into a trapezoidal canal. It
serves several industrial and commercial neighborhoods, draining approximately 1,011 acres as
it flows west. The channel carries a large amount of water and serves a significant conveyance
role for stormwater from this part of town.
SCS soils maps indicate that this area consists of disturbed and undisturbed Natroy silty clay
loams and Coburg silty clay loams. Natroy silty clay loams are typically deep, poorly drained
soils formed in mixed, fine textured alluvium with high clay content. Coburg silty clay loams are
typically deep, moderately drained soils on low stream terraces. High clay content and
seasonally saturated conditions make this soil type similar in character to the Natroy silty clay
loams. When undisturbed, these soils support grasses, wild rose (Rosa sp.) and Oregon ash
(Fraxinus latifolia). Coburg silty clay loams may also support Douglas‐fir (Pseudotsuga
menziesii), and Oregon white oak (Quercus garryana). Soils around the Danebo ponds are
unknown since the ponds are remnant pits.
C. Vegetation
Vegetation along the bottom of the constructed channel is dominated by dense populations of
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reed canary‐grass (Phalaris arundinaceae) with occasional stands of common rush (Juncus
effuses), yellow flag iris (Iris pseudacorus), and cattails (Typha latifolia). Common bank species
include exotic grasses (Lolium sp., Festuca sp.), Armenian blackberry (Rubus bifrons), teasel
(Dipsacus fullonum), and willow (Salix sp.). The tops of the banks consist of mowed grasses
and forbs. Vegetation found adjacent to access roads consists of diverse native and exotic
wetland species, including large stands of Oregon ash (Fraxinus latifolia).
A reach of the channel passes through Bertelsen Slough, which is dominated by reed canary‐
grass (Phalaris arundinaceae), yellow iris (Iris pseudacorus), and cattails (Typha latifolia) with
pondweed (Potamogeton spp.) and marsh pennywort (Hydrocotyle ranunculoides) also
prevalent. This site is bordered on the north and south by ash woodland forest habitat.
D. Physical Access
Access to this channel is best described by dividing the reach into six sections:
1. From Seneca Boulevard to ~100 yards west of Wallis Street ‐ Both banks of this reach are
fully accessible on unimproved roads along the top of the channel banks. Winter maintenance
may be limited for heavy equipment since bank tops are unimproved.
2. From the beginning of Bertelsen Slough (i.e. approximately 100 yards west of Wallis Street)
to Bertelsen Road ‐ There is no access. At this location the creek spreads out and flows through
wooded and open natural slough areas.
3. From Bertelsen Road to Beltline Highway ‐ There is access along the north bank from an
unimproved road. Winter maintenance may be limited for heavy equipment since bank tops are
unimproved.
4. East side of Beltline Highway ‐ The section along the east side of Beltline Hwy is accessible on
an unimproved road along the west bank to the point where the channel passes under the
railroad tracks.
5. West side of Beltline Highway to the box culvert at Danebo Avenue – There is very limited
access down the west side of Beltline Highway to the box culvert. Otherwise, access is limited
to crews on foot. There is some limited access to the Danebo Ponds along a short unimproved
road extending east from Danebo Avenue.
6. Along Roosevelt Boulevard from Danebo Avenue to Terry Street ‐ There is access along the
north bank from an unimproved road. Winter maintenance may be limited for heavy
equipment since bank tops are unimproved. The south bank also appears to be fully accessible
on unimproved roads. However, larger equipment may be precluded from this bank because of
narrowed access in sections.
II. Management Concerns
A. Conveyance Issues
Historic conveyance obstructions in this reach have included a beaver dam and large quantity of
dumped tires, both of which were removed. Natural slough and wetland areas near Wallis
Street and Bertelsen Road, as well as the Danebo Ponds provide increased stormwater storage
Open Waterway Maintenance Plans (October 2014)

89

capacity and attenuate peak flows through this area, further reducing risks of flood damage.
Hydraulic/ hydrologic modeling by Woodward‐Clyde consultants in 1999 indicated that the
culvert under Wallis Street is undersized and will contribute to flooding under “current and
future build‐out models”. Retrofitting of this structure is on the PWE CIP list for the Bethel‐
Danebo basin. A study by Luers (1996) indicates that a significant quantity (up to 50%) of the
water enters the channel from groundwater sources.
B. Water Quality Issues
This channel drains storm water from several industrial facilities that may serve as sources of
pollutants. Examples of past industrial and commercial land‐use activities in the watershed
include auto repair, machine shop, chemical warehouse, photography lab, chemical mixing and
storage, open storage of tires, wood product distribution, metal fabrication, printing and
publishing, and petroleum distribution. Through the years, a wide diversity of industrial
pollutants including heavy metals (lead, zinc, copper, cadmium) has accumulated in sediments
of this channel. In addition to heavy metals, the water quality of this drainage is compromised
by elevated water temperatures and elevated concentrations of bacteria, nutrients, toxic
organic compounds, and trace elements. As a result in 1988, the Oregon Department of
Environmental Quality recommended designating the channel under an A1 listing, indicating
“severe impairment of one or more of its beneficial uses” (Rinella 1993).
The Danebo Business Park, which is located adjacent to the reach that parallels the east side of
Beltline Highway, is constructed on the defunct Bethel‐Danebo landfill and has had ongoing
problems of toxic leachate draining from the outfall located on the east side of the channel
several hundred yards south of the railroad tracks. As the landfill continues to settle, it is
expected that infiltration into the storm system will continue and future water quality related
issues are likely at this location.
There have been several studies of water quality issues in this basin along with ongoing
monitoring, inspection, and spill response efforts. Water quality has been and continues to be a
concern along this channel. For further information on water quality concerns and background
information, the following documents may be useful:
 USGS. 1990. Evaluation of Organic Compounds and Trace Elements in Amazon Creek
Basin, Oregon, September 1990. Prepared in cooperation with the City of Eugene and
LCOG.
 City of Eugene. 1993. DRAFT Comprehensive Stormwater Management Plan (SCWMP)
Draft Technical Report, May 1993.
 Woodward‐Clyde Consultants. 1994. Pilot Project to Conduct an Industrial Inventory of
the A3 Channel Drainage Basin, Eugene, Oregon. Prepared for the City of Eugene.
 Finger, Louise. 1994. Distribution of Zinc, Lead, Copper, and Cadmium in Water,
Sediment, and Vegetation of Bertelsen Slough, Eugene, Oregon. Prepared for
Woodward‐Clyde Consultants and the City of Eugene.
 Luers, Amy. 1996. The Hydrology and Hydraulics of Bertelsen Slough, Eugene, Oregon:
Implications for the transport of heavy metals. Prepared for Woodward‐Clyde
Consultants and the City of Eugene.
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C. Natural Resources Issues
From Seneca Road all the way to Bertelsen Road the A‐3 flows through the Bertelsen Nature
Park, which is co‐owned and managed by the City of Eugene and the Bureau of Land
Management. This protected natural area contains a complex of wetland, prairie, oak savanna,
riparian forest, ponds and sloughs. The ecological benefits associated with these diverse
habitats include floodwater storage and buffering, groundwater recharge, improved water
quality, and high‐value wildlife habitat among others. The size and connectivity of the habitat
along this reach is particularly valuable to a diversity of wildlife. Similarly, many of the habitat
types supported by the wetlands and sloughs in this area are becoming increasingly rare in the
Willamette Valley.
Many of the parcels within the Bertelsen Nature Park have a history of protection and
restoration efforts through the West Eugene Wetlands Mitigation Bank, such that all
maintenance activities should be careful to consider potential impacts to these wetland areas.
Similarly, as with all wetland areas, the Army Corps of Engineers and Oregon Department of
State Lands have regulatory authority over specific activities that impact wetlands, such as the
addition or removal of fill or dredged materials.
The only protected undeveloped area between Beltline and Terry is the Danebo Pond site
which is owned and managed by Lane County. The ecological benefits associated with this
undeveloped area include floodwater storage and buffering, groundwater recharge, improved
water quality, and high‐value wildlife habitat among others. The size and connectivity of the
habitat along this reach is particularly valuable to a diversity of wildlife.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Bethel‐Danebo basin in
general. These objectives are described at the beginning of the Bethel‐Danebo Basin section.
Any changes to the standard maintenance activities or anticipated future maintenance needs
are described below.
B. Reach Specific Maintenance
1. Conveyance
a. Bank stabilization ‐ Bank stabilization does not appear to be a major concern along this
slow moving low gradient water body. Due to potentially high soil toxicity in this channel, soil
disturbance and downstream sediment migration should be minimized if bank stabilization is
required. Removed spoils should be tested for toxicity levels and may require special disposal
in an approved landfill.
b. Sediment removal ‐ The low gradient character of the waterways in this basin make
sediment removal unlikely. However, if it becomes necessary to remove sediment, significant
efforts should be made to reduce downstream migration of silt. Similarly, sediment should be
tested for toxicity and disposed of in an approved landfill if found to have high levels of
pollutants.
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c. Structure clearing and blockage removal ‐ Since the culvert under Wallis Street was found
to be undersized it is important that this structure is inspected periodically to ensure
conveyance. There are no other reach specific maintenance activities.
2. Vegetation
a. Native Vegetation – Planting additional native vegetation between Danebo and Terry
Streets would be particularly beneficial since it would provide habitat connectivity between
the Danebo ponds and the Lower Amazon Creek Restoration Project downstream. Efforts to
enhance the native vegetation along the channel should retain access and conveyance
capacity.
Annual mowing may be required near Wallis Street to satisfy the 50' fire safety buffer for
buildings.
3. Structure repairs – See Future Project section below. In addition, one of the City’s permanent
water quality monitoring stations is located at the Wallis Street bridge. The station is managed
by the Wastewater Treatment Division; however, Public Works Maintenance may participate in
non‐routine repair if the monitoring equipment is damaged.

IV. Recent Projects
A. Vegetation Enhancement
Native willow cuttings were planted along both banks between Seneca Road and Wallis Street
between 2011 and 2014.

V. Potential Future Projects
A. Capital Improvement Projects
Public Works Engineering has identified this reach for a future Capital Improvement Project
currently unfunded) that would determine the feasibility of installing a structural water
treatment device at the outfall of the A‐3 channel to improve water quality.
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A‐2 Channel
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A‐2 Channel
Basin:

Bethel‐Danebo basin

General location:

East side of Beltline Highway from Roosevelt Boulevard to
culvert under Beltline Highway at Jessen, then west to Ohio
Street

Upstream terminus:

Roosevelt Boulevard

Downstream terminus:

Channel section adjacent to 2298 Ohio Street

Approximate length:

18,550 feet

Flow persistence:

Perennial

I. General Description
A. Location
The A‐2 channel originates at the corner of Roosevelt Boulevard and Beltline Highway, where
the Roosevelt Channel splits into several channels. From here the A‐2 flows north along the
eastern edge of Beltline Highway to a box culvert that heads west under Beltline Highway in
the vicinity of Jessen Drive. The channel flows through the southern pond in Golden Gardens
Park and continues west to Ohio Street. The City’s maintenance jurisdiction terminates at the
western boundary of the north westernmost property on Ohio Street (i.e., 2298 Ohio Street).
Ultimately the A‐2 channel flows into the mainstem Amazon Creek downstream of Greenhill
Road. Note that Golden Gardens is described in the next section and only briefly mentioned in
this section as it relates to the A‐2 Channel.
B. Physical Characteristics
This wide, constructed channel drains low and medium density residential and community
commercial property totaling approximately 2,740 acres. The reach that runs parallel to Beltline
is approximately 10,150 feet long. The western reach is approximately 8,400 feet long and is
about 80 feet wide from top of bank to top of bank. This low gradient channel is slow flowing
and the lower reaches serve as a backwater area for Amazon Creek during high water events.
SCS soils maps indicate that the area consists of Coburg, Awbrig, and Malabon silty clay loams,
as well as Bashaw clay. These soil types are hydric with slow permeability, moderate to high
shrink‐swell potential, and relatively high soil cohesion which reduces the hazards of erosion.
However, because the channel was excavated, it is likely that soil conditions in the channel vary
somewhat from conditions of historic soils.
C. Vegetation
Vegetation along this reach consists of a diverse mix of native and exotic riparian species.
Maturing shrub and tree species include Armenian blackberry (Rubus bifrons), Oregon ash
(Fraxinus latifolia), black hawthorn (Crataegus suksdorfii), and several types of willow (Salix
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sp.). There is also a diversity of primarily exotic grasses and forbs. Some notable exotic species
include reed canary‐grass (Phalaris arundinaceae), purple loosestrife (Lythrum salicaria), and
Uruguayan water primrose (Ludwigia hexapetla).
D. Physical Access
Physical access to this channel is quite limited. The upper reaches that run parallel to Beltline
Highway are inaccessible except by foot. At the point where the channel changes direction and
flows directly west access improves. Upstream of Golden Gardens Park there is sufficient width
on both banks for vehicular access. The channel then flows under an emergency access bridge
on the eastern edge of Golden Gardens Park and then into the southern pond. Flows continue
west and reenter the channel on the west side of the southern pond. Channel banks in this
reach are only accessible to heavy equipment during the dry season.

II. Management Concerns
A. Conveyance Issues
Historically, there have been no conveyance concerns along this reach. Modeling by
Woodward‐Clyde Consultants corroborates this experience and predicts sufficient capacity
under future conditions for the 10‐year event modeled. The ponds at Golden Gardens offer
sufficient storage capacity for most high‐water events and would need to fill before the
channel exceeds bank conditions.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Bethel‐Danebo basin
and are primarily related to non‐point pollution sources from street and residential runoff.
Solar heating of this slow‐moving, exposed channel also impairs water quality.
C. Natural Resources Issues
The connection of this channel to Amazon Creek and Golden Gardens Park provides a
significant potential to enhance natural resource values along this reach. Although there is a
high percentage of exotic species in the channel, the vegetation in channel and on the bank is
maturing into a relatively complex riparian habitat area. This area is large enough to provide
valuable food and shelter opportunities to a wide variety of wildlife. It will also serve as a
valuable travel corridor for wildlife; however, the proximity of the upper reaches of this channel
to Beltline Highway may also result in increased mortality of wildlife. This reach is particularly
susceptible to invasion by emergent/aquatic species found both upstream and downstream, as
noted below.
The following description of natural resource values along this channel is quoted from the
Goal 5 Water Resources Conservation Plan:
“[This open channel] flows across a variety of soil types including more than half its
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length on hydric soils. The wildlife habitat rating is 22‐231. It is classified as a wetland on
the NWI. It is part of Eugene’s storm drainage system.
Because this site flows through vacant and agricultural land and Golden Gardens Park, it
has high enhancement value and could provide a corridor link to the old Amazon Creek.
In places, it flows along the UGB and could serve as a future buffer between urban and
agricultural uses. While its wildlife habitat rating is relatively low, stream restoration
could greatly enhance its wildlife and open space values. This entire waterway should be
considered for public access for pedestrian and bike path.”
One of the most important natural resource concerns along this reach is the historical presence
of dense populations of floating primrose willow (Ludwigia hexapetala) in southernmost pond
at Golden Gardens and in the A‐2 channel downstream for ¼ of a mile. Efforts to control this
highly invasive aquatic weed are described in more detail in the Golden Gardens Ponds reach
summary.

III. Maintenance
A. Objectives
While the maintenance objectives for this reach are generally the same as for the Bethel‐
Danebo basin, the presence of the invasive aquatic weed, Ludwigia hexapetala, in Golden
Gardens means that the removal of this aggressive weed to maintain conveyance, water
quality, and healthy aquatic habitat is very high priority.
B. Reach Specific Maintenance
1. Conveyance
a. Structure clearing and blockage removal – This reach has a history of residential yard
debris dumping. It is likely that this will occur again in the future, so periodic inspections
should be conducted.
2. Vegetation
a. Invasive species ‐ This waterway should be monitored for two emergent/aquatic invasive
species: purple loosestrife (Lythrum salicaria) and Uruguayan primrose willow (Ludwigia
hexapetala). Purple loosestrife has been found and controlled in this reach in the past and
should be monitored in the future. There is a large population of floating primrose willow
upstream in the Empire Park Pond owned and managed by the Oregon Department of
Transportation. In addition, floating primrose willow has been present in the southern pond
at Golden Gardens and in the A‐2 channel for one quarter mile downstream for decades.
Recent efforts have controlled the populations downstream, however monitoring for this
highly invasive species should continue until eradication is achieved. All aquatic weed control
efforts needs to be done in such a way to not cause harm to the Western pond turtles present
in this reach and the adjacent Golden Gardens Ponds.
1

See Goal 5 Water Resources Conservation Plan pages 13‐14 for explanation of this rating. Overall, values of 22‐23
are relatively low. Scores for other sites in the metropolitan area ranged from 17 to 79 with higher scores
indicating higher habitat values.
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IV. Recent Projects
A. Capital Improvement
In 2008, a large capital improvement project took place at Golden Garden ponds and included
restoration of the portion of the A‐2 channel immediately upstream of the southern pond.
The enhancements to this 500 linear foot reach included grading back the banks, creating a
meandering channel, and planting native trees and willows. This project also included the
construction of a bridge over the A‐2 channel to allow emergency and maintenance vehicles
to access the northern portion of the park. For more details about other improvements to the
Golden Gardens Park see the next section.
B. Vegetation Enhancement
Native willow cuttings were planted along both banks of the A‐2 Channel between Beltline
and North Terry Street, in 2010 and 2014.

V. Potential Future Projects
A. Vegetation Enhancement
The five year planting plan for 2015‐2020 proposes planting trees along the top of bank from
Beltline to Golden Gardens in 2017 in order to provide shade, slope stability and wildlife
habitat. In addition the plan proposes planting willows along the south bank from Golden
Gardens to Ohio Street in 2018.
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Golden Gardens Ponds
Golden Gardens Ponds
Basin:

Bethel‐Danebo basin

General location:

North of Jessen Street and west of Beltline Highway

Water source:

Ground water, run‐off and the A‐2 channel (south pond)

Outlet:

A‐2 channel on west side of south pond

Approximate size:

36 acres

Flow persistence:

Perennial

I. General Description
A. Location
Golden Gardens Ponds are located north of Jessen Street and west of Beltline Highway within a
large natural area called Golden Gardens Park. The south end of the park borders on residential
area; however the ponds are surrounded to the east, west and north by parkland that is
currently leased for grass seed production and designated for development as a future regional
sports facility. Although it has a very rural feel, this large natural area is fairly heavily used by
neighboring residents.
B. Physical Characteristics
The ponds were originally formed in the 1950s when gravel was extracted from to build nearby
roadways. Up until 2008, the banks of these ponds were steep and consisted of unconsolidated
gravel material. In 2008, the banks of the ponds were graded back to provide better access to
and egress from the ponds, to improve visibility for park users, and to allow native vegetation
to become established. As the result of the aggregate mining and later restoration work, the
soils around the ponds have been significantly disturbed. Presumably historic soil types are
similar to those found along the A‐2 channel both up and downstream from the ponds.
C. Vegetation
Currently the ponds are surrounded by a mix of riparian vegetation and open prairie/savanna
grassland habitat. There are several large patches of mature cottonwood trees that may have
existed prior to the gravel extraction activities. Willows are starting to become established
along the shoreline, while young cottonwood, alder and ash are growing in clusters around the
mid and lower banks. In the upland areas the banks support clusters of bigleaf maple, pine,
incense cedar, Nootka rose, snowberry and other native shrubs separated by wide grassy
prairie areas. Prior to restoration work in 2008 the banks surrounding the ponds were
dominated by Armenian blackberry and other invasive species. The gravel extraction activities
had disturbed any native vegetation and there were no requirements to replant following the
mining work. The vegetation enhancement work in 2008 sought to balance the desire to
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enhance riparian habitat around the pond edges with the neighbor’s desire to maintain visibility
to the water so parents could better monitor children’s activities in and around the ponds.
D. Physical Access
Physical access to the ponds was historically quite limited. The lack of access for emergency
vehicles immediately following the tragic drowning of several boys in the mid‐2000s led to a
number of improvements in 2008. The ponds can now be accessed through a locked gate at
Jessen Street immediately across from the end of Golden Gardens Street. A gravel road heads
north from there, crosses the channel over a bridge that was designed to support emergency
vehicles, and curves between the main pond and smaller north pond. This gravel access road
joins the Clear Lake Road access just north of the ponds. The Clear Lake Road access at the
north end heads north, jogs west and then north again before intersecting with Clear Lake
Road. This access is also gated and is not generally used by City staff. Each of the ponds now has
at least one boat ramp (the main pond has two) that can be accessed via the gravel access road.

II. Management Concerns
A. Conveyance Issues
The Golden Gardens ponds provide increased stormwater storage capacity along the A‐2
channel and likely attenuate peak flows through this area further reducing risks of flood
damage.
B. Water Quality Issues
Water quality issues at Golden Gardens ponds are minimal and are primarily related to non‐
point pollution sources from residential and street runoff that enters via the A‐2 channel or
agricultural runoff from the surrounding farm fields.
The large main pond has a tendency to develop harmful algal blooms in the summer. These
blooms are caused by cyanobacteria which are tiny microscopic organisms that live in the water
column or float on the surface of the water. Warm stagnant, nutrient rich water provide the
perfect conditions for the cyanobacteria, also called blue‐green algae, to grow. Contaminated
water may look like pea soup. As the cyanobacteria begin to die and decay they can cause a
thick smelly, foam or scum to form on the water’s surface. This scum can be bright green, blue‐
green, white or brown in color.
These high concentrations of cyanobacteria sometimes produce toxins that can be harmful to
swimmers and other water users, including dogs and other pets or livestock. Each summer City
staff monitors the ponds for harmful algal blooms and post signage as soon as the blooms occur
to inform park users.
C. Natural Resources Issues
Golden Gardens Ponds are considered to a be a relatively high value natural area due to its
large size, past habitat enhancement efforts, and the presence of both a diversity of habitat
types and a diversity of native species. Of special significance, Golden Gardens supports one of
the largest populations of native Western pond turtles in the Eugene area. One of the reasons
for the healthy turtle population at this site is the abundance of nesting habitat surrounding the
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ponds. Western pond turtles are listed by the State of Oregon as a sensitive species and should
be a primary focus of habitat enhancement efforts.
Another important natural resource concerns along this reach is the historic presence of dense
populations of Uruguayan primrose willow (Ludwigia hexapetala) in southernmost pond at
Golden Gardens and in the A‐2 channel immediately downstream. It is unknown how this South
American plant was originally introduced to the ponds, but it is assumed that it occurred
through disposal of live aquarium contents into the ponds. Longtime residents of the area
report that the floating primrose willow has been present in the southern pond since the 1970s.
The population persisted but it wasn’t until around 2005 that it caught the attention of City
staff. At that point it was covering over 50% of the surface of the southern pond. City staff hired
a harvester that summer to remove the bulk of the vegetation. Within 5 years the population
had rebounded and had grown back into the areas where it had been removed.
In 2012, the City of Eugene developed the “Invasive Ludwigia hexapetala Management Plan for
the Delta Ponds Natural Area” (City of Eugene 2012) to outline a strategy for controlling floating
primrose willow at Delta Ponds. In 2013 the City extended this plan and grant funding from the
Oregon State Weed Board to begin eradication of this invasive aquatic weed at Golden
Gardens. The newly developed approach uses a combination of manual pulling and herbicide
treatment of dense aquatic patches. The goal is to eradicate this weed to restore open water
habitat and to prevent the spread of this aggressive weed downstream. Efforts to control and
eventually eradicate this aggressive weed should be a priority for this site.

III. Maintenance
A. Objectives
The maintenance objectives for Golden Garden ponds are to protect and enhance natural
resource values by protecting existing native vegetation and allowing newly established native
vegetation to mature, while controlling target invasive species (such as Ludwigia
hexapetala),enhancing water quality, and protecting habitat for Western pond turtles.
Conveyance is only a concern in the south pond where the A‐2 channel flows from east to west
through the pond.
B. Reach Specific Maintenance
1. Vegetation
a. Invasive species ‐ Invasive species, such as floating primrose willow, purple loosestrife,
and meadow knapweed should be aggressively repressed to prevent large scale
establishment, however this needs to be done in such a way to not cause harm to the
Western pond turtles and other wildlife species.
2. Habitat Enhancement
a. Western pond turtle habitat – Habitat enhancement efforts aimed at Western pond
turtles should focus on basking and nesting habitat. While basking logs have been
installed in each of the ponds, the logs, cables, and anchors have deteriorated over time
and need replacement. Thought should be given to how to extend the life of these
structures, for example by using thicker cables, more robust anchors, and/or using
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different tree species for log material.
In 2014, for the first time Parks and Open Space staff, in partnership with the Oregon
Department of Fish and Wildlife, thoroughly mapped all turtle nest sites within 50 feet
of the ponds. In the past not much was known about where the turtles were nesting, so
little maintenance of turtle nesting habitat occurred. Continuing to map Western pond
turtle nests will help staff prioritize areas to protect and enhance as turtle nesting
habitat. These areas should be kept open with little woody vegetation and sparse cover.
If mowing is required it should occur in May just before nesting season begins. Western
pond turtles generally nest between late May and early July. While the young hatch in
September they generally remain in the nests until the following spring.

IV. Recent Projects
A. Capital Improvement
In 2008, a large capital improvement project took place at Golden Garden ponds. The goals of
this project were to improve public safety following the tragic drowning of several
neighborhood boys, to enhance natural resource values, and to provide passive recreation
opportunities. The banks were graded back to more gradual slopes to improve access to and
egress from the water. Invasive species were removed and the banks were revegetated
through a combination of seeding and plantings. This project also included the construction of
an access road, a bridge over the A‐2 channel and boat ramps accessing each of the ponds.
Finally a nearly one mile soft‐surface path was installed around the perimeter of the main and
north ponds to increase use of the area for local residents.
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Greenhill Tributary
Basin:

Bethel‐Danebo basin

General location:

West of Terry Street and south of Donohoe Ave.

Upstream terminus:

West side of Terry Street

Downstream terminus:

Amazon Channel West of Legacy St.

Approximate length:

4,600 feet

Flow persistence:

Perennial

I. General Description
A. Location
The Greenhill Tributary originates on the west side of Terry Street from two 48” culverts and
flows west immediately south of the housing development on Donohoe Avenue. This upper
reach runs adjacent to a restored wetland site on 4J land behind the Kalapuya High School.
From there the waterway passes under a footbridge at Delores Court and through an 84”
culvert at Colton Way. Approximately 200’ west of the housing development on Donohoe, the
waterway turns to the northwest and flows for 1,830 feet before terminating at Amazon
Creek within the Dragonfly Bend wetlands site.
B. Physical Characteristics
Prior to 2003, this waterway was a low gradient, incised agricultural ditch choked with reed
canary grass and blackberry. It was no longer able to handle stormwater runoff due to the shift
from agricultural land uses to residential development and the subsequent increase in
impervious surface. In 2003 the south bank of this waterway was sloped back to increase the
floodplain capacity of the channel and create 2.82 acres of jurisdictional wetlands. This low
gradient channel drains medium density residential area to the north and Bethel School District
property to the south.
SCS soils maps indicate that soils along this channel consist of Awbrig silty clay loams with some
pockets of Coburg silty clay loams. Both of these soil types have characteristics that lead to
seasonally high water tables, moderately slow permeability, high shrink‐swell potential, and
low soil strength. However, because the channel was excavated, it is likely that soil conditions
in the channel vary somewhat from conditions of historic soils.
C. Vegetation
Vegetation along this reach consists of a diverse mix of native and exotic riparian species. The
restored south bank has maturing shrub and tree species include various willow species (Salix
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spp), Oregon ash (Fraxinus latifolia), black hawthorn (Crataegus suksdorfii), snowberry
(Symphoricarpos albus) and Nootka rose (Rosa nutkana). Native forbs include tall camas (Camas
leichtlinii), yarrow (Achillea millifolium), Oregon sunshine (Eriophyllum lanatum), cinquefoil
(Potentilla gracillis), selfheal (Prunella vulgaris), and western buttercup (Ranunculus
occidentalis). There is also a diversity of exotic grasses and forbs. The north bank, which is all
privately owned and drops off steeply from the backyards and fences is predominated by
Armenian blackberry (Rubus bifrons).
D. Physical Access
Year round vehicular access to this channel is limited to the upstream end at Terry Street.
During the dry season the upper reach adjacent to the neighborhood is accessible along the
south bank, under the power lines. All reaches are accessible by foot on the south side. The
north side is accessible on foot to the west of the housing development on Donohoe.

II. Management Concerns
A. Conveyance Issues
Due to the low gradient nature of this waterway, the presence beaver dams, and slow flows
in Amazon Creek directly downstream, water levels occasionally back up into the storm
system causing minor street flooding in the nearby neighborhood.
B. Water Quality Issues
Water quality issues along this reach are typical of those found in the Bethel‐Danebo basin
and are primarily related to non‐point pollution sources from street and residential runoff.
Solar heating of this slow‐moving, exposed channel also impairs water quality.
C. Natural Resources Issues
The proximity of this waterway to Amazon Creek, the Dragonfly Bend wetland site and the
Kalapuya High School wetland site, as well as the maturing vegetation resulting from the 2003
wetland restoration project give this waterway moderate natural resource value. Although
exotic species are present, particularly along the north bank, the native vegetation in the
channel and on the bank is maturing into a relatively complex riparian habitat area. This
riparian habitat provides valuable food and shelter opportunities to a wide variety of wildlife
and serves as a valuable travel corridor for wildlife between the wetlands near the Kalapuya
High School and Dragonfly Bend.
Non‐point pollution entering the waterway at Terry Street could potentially impact wildlife as it
settles and accumulates in this slow moving waterway.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Bethel‐Danebo basin in
general. These objectives are described at the beginning of the Bethel‐Danebo Basin section.
Any changes to the standard maintenance activities or anticipated future maintenance needs
are described below.
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B. Reach Specific Maintenance
1. Conveyance
a. Structure clearing and blockage removal – This reach has a history of beaver activity. If
beaver dams are constructed high enough they could back water up into culverts and slow
drainage. Periodic inspections should be conducted and beaver dams should be removed as
needed to reduce the potential for flooding acknowledging the larger conveyance issue
related to Amazon Creek flows.
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Marshall Channel
Basin:

Bethel‐Danebo

General location:

Waterway runs parallel to Marshall Avenue from Hughes
Street to the A‐2 channel at Beltline Highway.

Upstream terminus:

Two culvert outfalls (one 36” and the other 48") on north &
east edges of 3487 Hawthorne

Downstream terminus:

A‐2 channel at Beltline Hwy

Approximate length:

5,600'

Flow persistence:

Perennial

I. General Description
A. Location
This drainage flows from east to west parallel to Marshall Avenue beginning at two culvert
outfalls near 3487 Hawthorne Avenue. The first outfall is a 42" culvert on the east edge of
3487 and flows north. The second culvert (36") enters near the north east corner of the
property where the channel turns 90 degrees and flows west. The channel flows west from
here, passing under Hughes Street, Berntzen Road, and terminates into a 66" culvert at Echo
Hollow Road. The channel re‐emerges near Elizabeth Street and continues west until its
confluence with the A‐2.
B. Physical Characteristics
This straight constructed channel drains low and medium density residential and community
commercial property. It is narrow with highly over‐steepened slopes. The channel was not
constructed by either the U.S. Army Corps of Engineers or the Soil Conservation Service and
may have been constructed by early landowners in the area to drain farmland.
SCS soils maps indicate that this area consists primarily of disturbed Coburg silty clay loams.
Permeability of these soils (undisturbed) is moderately slow with a high seasonal water table.
Runoff is slow and the hazard of water erosion is slight.
C. Vegetation
Vegetation along this channel is dominated by a diversity of shrubby and young tree species
including poison oak (Toxicodendron diversiloba), Armenian blackberry (Rubus bifrons), wild
rose (Rosa sp.), red alder (Alnus rubra), English hawthorn (Crataegus monogyna), Oregon ash
(Fraxinus latifolia), bigleaf maple (Acer macrophyllum) and Lombardy poplar (Populus nigra).
The northern bank is quite shrubby as a fence prohibits regular maintenance access. The
southern bank is partly shrubby along with exotic grasses and forbs such as tall fescue (Festuca
alta) and vetch (Vicia sp.).
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D. Physical Access
Access along the north bank is significantly limited by the presence of a fence along the paved
bike path through this area. The south bank is seasonally accessible via the dirt road which
also serves as the BPA right‐of‐way. However, this road may not be accessible to heavy
equipment during the rainy season. There are three road crossings from which access to the
channel is feasible. Crossings are at Hughes Drive, Berntzen Road, and Echo Hollow Road.

II. Management Concerns
A. Conveyance Issues
There are no conveyance concerns along this channel under current or future built out
conditions. The grade is very flat and standing or slack water is not uncommon. Beaver activity
has resulted in historic blockage of the culvert under Echo Hollow.
B. Water Quality Issues
Water quality in this channel is limited through relatively high summer water temperatures
and high organic material dumped by adjacent landowners. These two factors along with
slack or stagnant water conditions, lead to summer algae blooms which can leave the water
oxygen limited. Increasing shade through development of the riparian vegetation would
improve this condition.
C. Natural Resources Issues
The Goal 5 Water Resources Conservation Plan describes the natural resource values along this
channel:
“[This open channel] is within the floodway fringe and flows on hydric soils for most of
its length. It is identified as a wetland on the NWI and a portion is a regulated wetland
according to the Division of State Lands. It has no known rare or endangered plant or
animal species and the wildlife habitat rating is 22‐2312.
Enhancement potential is high due to its connections to other waterways and the nature
of its undeveloped banks. While its wildlife habitat value is relatively low, streamside
plantings could improve its wildlife and open space values. Streamside buffering is
recommended for the waterway.”

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Bethel‐Danebo basin in
general. These objectives are described at the beginning of the Bethel‐Danebo Basin section.
Any changes to the standard maintenance activities or anticipated future maintenance needs
are described below.
2

See Goal 5 Water Resources Conservation Plan pages 13‐14 for explanation of this rating. Overall, values of 22‐23
are relatively low. Scores for other sites in the metropolitan area ranged from 17 to 79 with higher scores
indicating higher habitat values.
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B. Reach Specific Maintenance
Retain access along the BPA easement and clearance under power lines while encouraging
native riparian forest establishment along the banks of the channel. Exotic species removal and
native species planting or encouragement will foster this objective. Poison oak, Armenian
blackberry, and other plants encroaching into the paved bike path on top of the north bank of
the channel should be removed. Remove beaver dams that block culverts.

IV. Potential Future Projects
B. Conveyance and Bank Stabilization Projects
 Replacing pipe culverts with box culverts would improve the connectivity of the channel and
facilitate wildlife migration.
 Partially filling the channel to provide a steeper grade to facilitate drainage would reduce
oxygen depletion problems associated with stagnated water in the summer.
 Possibly reclaim the portions of the northern bank (near Echo Hollow Road) which are City
property/ROW. Several private properties have erected fences along this stretch which
precludes any public access.
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Roosevelt Channel
Basin:

Bethel‐Danebo

General location:

Adjacent to Roosevelt Boulevard from Maple Street W to
Beltline Road.

Upstream terminus:

Outfall of 60" culvert west of Maple Street

Downstream terminus:

Outfall of two 66" culverts under Beltline Road

Approximate length:

7,800'

Flow persistence:

Perennial

I. General Description
A. Location
This constructed channel follows along the north side of Roosevelt Boulevard from its outfall
west of Maple Street. The channel parallels the north side of Roosevelt Boulevard.
Approximately 575' west of Fergus Avenue it passes under Roosevelt Boulevard to the south
side where it continues west until it passes under Beltline Highway through two culverts and
flows into Danebo Ponds and the A‐3 Channel. Also at this location there is a high‐flow swale
that drains to the north called the West Beltline Floodway which flows along the east side of
Beltline Highway until it eventually drains into the A‐2 Channel. Most of the water flowing
through the Roosevelt Channel passes under Beltline Highway and enters the A‐3 Channel.
However, under higher flow conditions water spills into the higher north bound channel along
Beltline Highway and flows toward the A‐2 Channel.
Water enters the Roosevelt Channel through a 60" culvert just west of Maple Street.
Downstream it passes through a potentially undersized culvert at 3849 Roosevelt Boulevard.
Then it passes through a 78" culvert under Bertelsen Road. Next, water flows through a box
culvert at Fergus Road. Water then flows through two box culverts under Roosevelt Boulevard
where it continues west until it flows under Beltline Highway through two box culverts and
enters Danebo Ponds.
B. Physical Characteristics
This constructed channel is approximately 7,800' long, 8' deep, 30' wide at the top of the
channel and 12' wide at the bottom. It drains approximately 800 acres. The channel is relatively
straight and constrained on both sides by paved roads. The southern road is Roosevelt
Boulevard. The northern road is a paved bike path. Both paved routes are constructed at the
top of the bank.
SCS soils maps indicate that soils along this channel consist of pockets of Coburg silty clay loams
and Awbrig silty clay loams. Both of these soil types have characteristics that lead to seasonally
high water tables, moderately slow permeability, high shrink‐swell potential, and low soil
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strength. However, because the channel was excavated, it is likely that soil conditions in the
channel vary somewhat from conditions of historic soils.
C. Vegetation
Vegetation along the tops of the banks consists primarily of exotic grasses and Armenian
blackberry (Rubus bifrons). The lower banks and channel contain a diversity of emergent and
riparian associated species including willows (Salix sp.), cottonwood (Populus trichocarpa),
cattails (Typha latifolia), sedge (Juncus sp.), European bittersweet (Solanum dulcamara),
gumweed (Grindelia integrifolia), and others.
D. Physical Access
Physical access is available from both banks along this channel. The bike path is paved and may
support larger equipment. Access from Roosevelt Boulevard would require traffic control and
would be somewhat limited by the low concrete wall separating the road and the channel.

II. Management Concerns
A. Conveyance Issues
There have been few historic conveyance concerns along this channel and it appears to be
more than sufficient for the amount of water that flows through it. However, modeling by
Woodward and Clyde consultants indicates that a culvert installed at 3849 Roosevelt is
undersized for current and future build‐out conditions.
B. Water Quality Issues
This channel drains water from a mix of residential, industrial, and commercial properties. Of
particular concern are the industrial properties, some of which have had a history of pollutant
runoff. J. H. Baxter’s is a wood treating facility that has faced penalties from the Oregon DEQ in
the past for exceeding permitted stormwater pollution discharges. Copper from this facility
entered the Roosevelt Channel in large quantities for many years. It is likely that this metal and
others would be found in soil and water samples. Although less studied than the A‐3, water
quality and soil quality through this reach are likely to be impaired, and that caution should be
taken during activities which may disturb channel soils.
In addition to pollution, solar heating of the water impairs its quality as well. This is particularly
important for downstream natural habitat areas such as the Danebo ponds and the 1135
project.
C. Natural Resources Issues
The natural resource values of this channel are relatively low. Roosevelt Boulevard provides a
barrier from open grassland and shrub land habitats to the south. Many of the adjacent areas
are developed (especially to the north), and the channel may serve as a small fragment of
refuge for wildlife and native plant species in the area. Historic maintenance practices
prevented the riparian forest plant community from developing in the past, however the end of
those practices have allowed some native vegetation to become established. In addition, recent
tree plantings along the top of bank have introduced native species that will eventually shade
the waterway and provide wildlife habitat.
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The narrow corridor that this waterway flows through and its proximity to Roosevelt Boulevard
to the south mean that hazardous trees, particularly cottonwoods, could present a significant
public safety hazard. To address this issue the City developed a cottonwood management plan
for this waterway (see Appendix B).

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Bethel‐Danebo basin in
general with the additional goal of managing cottonwoods as per the cottonwood
management plan.
B. Reach Specific Maintenance
1. Conveyance
a. Bank stabilization ‐ Some channel bank instability has been observed in this channel,
usually associated with nutria burrows and dens. Several minor bank repairs have occurred in
response to these small failures. Of particular concern is the possibility of nutria burrowing
beneath the Roosevelt Boulevard roadbed, which could lead to voids beneath the asphalt.
Periodic inspection of the extent of nutria activity on the south bank should be continued.
b. Structure clearing and blockage removal – The metal grates at the upstream ends of the
culverts at 3849 Roosevelt and under Bertelsen Road require periodic clearing of debris to
prevent blockages. Beaver dams are also an occasional occurrence in this channel. The
approach to beaver dams in this channel is as outlined elsewhere in this document: remove
dams only if they are posing a threat to property, negatively impacting the drainage of a
nearby piped system, or are otherwise increasing flood risk. Beaver damage to native trees
along the channel has been managed with the installation of wire fences around individual
trees.
2. Vegetation – Cottonwood trees that exceed 50 feet in height or which present a potential
public safety hazard should be removed as outlined in the City’s cottonwood management plan
(Appendix B). The removal of cottonwood trees should be followed with the planting of native
trees at the top of bank and willows along the water’s edge.

IV. Potential Future Projects
A. Capital Improvement Projects
Public Works Engineering has identified this reach for a future Capital Improvement Project
(currently unfunded) that would determine the feasibility of installing a structural water
treatment device at the outfall of the Roosevelt Channel to improve water quality.
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Willakenzie Basin
I. General Description
A. Location
The Willakenzie Basin includes the areas north and east of the Willamette River, west of I‐5, and
south of the City’s northern urban growth boundary. It includes Ascot Creek, Delta Ponds,
Gilham Creek, North Beltline Floodway, Sorrel Pond, and the Q Street Channel. Other minor
waterways and vegetated stormwater facilities maintained by the City are not covered in this
document.
B. Physical Characteristics
The Willakenzie Basin is very flat and its waterways generally flow from the east/southeast
towards the west/northwest. The waterways in this basin drain low and medium density
residential development and light industrial/commercial areas, and serve a significant
conveyance role for stormwater from this part of town. All waterways seem to have plenty of
capacity with few if any conveyance issues.
SCS soils maps indicate that soils in the Willakenzie Basin include Courtney gravelly silty clay
loam, Coburg silty clay loam, and Holcomb silty clay loam, however the soils in this basin have
been highly disturbed, resulting in highly variable soil characteristics. The disturbed soils along
the North Beltline have been additionally covered by as much as 40 inches of fill material. In
general soils in this basin have very slow permeability, high shrink‐swell potential, and low soil
strength. Runoff is slow and the hazard of water erosion is slight.
C. Vegetation
With the exception of Ascot Creek and Delta Ponds, the waterways in this basin are not well
vegetated with native riparian trees and shrubs. They are dominated by non‐native species
including Armenian blackberry (Rubus bifrons), scotch broom (Cytisus scoparius), reed canary
grass (Phalaris arundinaceae), pennyroyal (Mentha pulegium), European bittersweet (Solanum
dulcamara), willow weed (Polygonum lapathifolium), nodding beggarticks (Bidens cernua), and
other common exotics.

II. Management Concerns
A. Conveyance Issues
In general there are no known conveyance concerns along most waterways in the Willakenzie
basin. Modeling by Woodward‐Clyde Consultants corroborates this experience and predicts
sufficient capacity under present and future conditions for the 10‐year event modeled.
Conveyance issues for Ascot and Delta Ponds are described in detail in the individual reach
descriptions that follow.
B. Water Quality Issues
The waterways in this basin primarily drain residential areas and a few light industrial areas, as
well as Beltline Highway. Water quality issues, therefore, are primarily related to non‐point
pollution sources from residential, parking lot, and street runoff. Sediment transport is noted
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as a significant problem in this basin by the draft paper Willakenzie Basin Stormwater
Management Strategy (1999). Solar heating of slow‐moving, exposed waterways also impairs
water quality by causing low oxygen, high water temperatures, and high concentrations of
dissolved organic compounds.
C. Natural Resources Issues
The natural resource values in the Willakenzie basin vary from relatively high in Delta Ponds, to
relatively low for the North Beltline Floodway. Well‐established riparian vegetation at Ascot
Creek provides wildlife habitat for a variety of urban wildlife species, likely providing a
migratory corridor for some of these species. Delta Ponds also supports areas with well‐
established riparian and wetland vegetation, as well as many acres of planted riparian and
wetland transition habitat. The large scale restoration efforts that occurred at this site from
2004 through 2012 significantly increased the wildlife and natural resource value of this site, as
is described in more detail in the Delta Ponds reach description below. Gilham Creek has a
diversity of habitats and provides connectivity to the Willamette River, although there is a lot of
opportunity for enhancement. The North Beltline Floodway has been significantly impacted by
nearby road construction, however, recent invasive species work and native tree and shrub
plantings will improve natural resource values along portions of this waterway in the future.

III. General Basin Maintenance
A. Objectives
The objective of maintenance in the Willakenzie basin is to protect and enhance natural
resource values by protecting existing native vegetation and allowing newly established native
vegetation to mature, while controlling target invasive species, enhancing water quality, and
maintaining conveyance capacity.
B. Maintenance Activities
1. Conveyance
a. Bank stabilization – Bank stabilization does not appear to be a major concern along the
slow‐moving low‐gradient waterways in this basin. If bank slumping occurs, bioengineering
options, such as willow plantings, should be evaluated first, with more standard options
considered if others are infeasible.
b. Sediment removal – The low‐gradient character of this reach make sediment removal
unlikely along this reach. Accumulating sediment bars should be permitted to develop as long
as banks remain stable. Ponded water may be perceived as an attractive nuisance. Thus,
positive drainage should be encouraged if feasible without significant disturbance to maturing
vegetation.
c. Structure clearing and blockage removal ‐ There have been few historic flooding issues
along this stretch and ensuring conveyance should be feasible by removing significant
blockages. Crews should conduct periodic inspections and remove accumulated or dumped
litter/trash along waterways in this basin paying special attention to culvert inlets. Sources of
residential dumping should be identified and discouraged. Standing water may be perceived
as an attractive nuisance, so hazardous materials and debris should be removed frequently.
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Blockages are unlikely with the regular scheduled maintenance described above. However, if
beaver move into this waterway or if large woody debris becomes jammed near culverts,
blockage removal may be necessary. Blockages other than beaver constructions should be
removed immediately. For beaver problems, consider beaver control devices such as
diversion devices, dam boards, “beaver bafflers”, or “beaver deceivers”.
2. Vegetation
a. Native vegetation ‐ Natural resource values will be enhanced by encouraging
establishment of native vegetation along the channel banks to provide a protected corridor
for migrating wildlife and nesting birds and to provide habitat connectivity and improved
water quality along this reach.
The riparian forests in this basin are valuable natural resource features and should be
protected. Minimal maintenance is required, although efforts to control/eradicate English ivy
and Armenian blackberry would greatly improve the value of this area to native flora and
fauna. Reducing human impacts caused by illegal camping, yard waste dumping, and other
activities in this area is desirable. This may be partially facilitated through a combination of
signage and brush removal.
b. Invasive species – Invasive species should be controlled in the Willakenzie basin in
accordance with the City of Eugene Parks and Open Space Division’s Integrated Pest
Management Policy and Operations Manual (see www.eugene‐or.gov). Section 3.3 of the
City’s IPM Manual provides guidance for controlling weeds along waterways. It breaks down
waterway sites into high, medium and lower quality aquatic and riparian habitats. Most
waterways in this basin are medium or low quality sites, except for Delta Ponds which has a
higher rating. In addition to categorizing sites, the IPM Manual classifies weeds into three
classes: highly invasive with potential for eradication due to limited population size or
distribution, highly invasive with potential for control at a given site, and slow spreading
invasives that are considered wide‐spread and difficult to control. Appendix F of the IPM
manual lists the common invasive weeds in this region and defines their classification. The
threshold for a given weed will depend on the quality of the waterway and classification of
the weed.
In addition to common invasive species, such as Armenian blackberry and reed canary grass,
this reach has a history of supporting populations of purple loosestrife and yellow floating
primrose willow. Aggressive action should be taken to keep these invasive emergent and
aquatic plants under control.
3. Structure repairs – Structural repairs in the basin are not expected to be a concern, except
where noted in the individual reach descriptions that follow this basin summary.
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Ascot Creek
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Ascot Creek
Basin:

Willakenzie Basin

General location:

Channel follows southern boundary of Ascot Park

Upstream terminus:

Ascot Park southeastern boundary

Downstream terminus:

Tip‐down structure near Ascot Park southwestern boundary

Approximate length:

1,900'

Flow persistence:

Intermittent flowing east to west.

I. General Description
A. Location
This channel flows along the southern boundary of Ascot Park. It enters the park from an open
channel flowing through private properties near Randall Street, flows through the park, and
enters the piped system through a tip‐down structure at the southeastern corner of the park.
B. Physical Characteristics
This low‐gradient channel is approximately 1,900 feet long. It enters Ascot Park from an open
channel flowing through private property, crosses the southern edge of the park, and enters a
tip‐down structure on private property adjacent to the western border of the park. It is a fairly
straight drainage averaging 18' wide and 4' deep.
SCS soils maps indicate that the channel is cut into Courtney gravelly silty clay loam. These
alluvial soils drain poorly which explains the presence of stagnant pools throughout the dry
summer months in low areas.
The channel and grade of this reach were adjusted by the Department of Agriculture in 1955 to
improve its integrity as an irrigation ditch. However, subsequent pool/riffle formation has
created several areas of sediment accumulation alternating with low areas, where standing
water forms along the downstream end of the reach. Small amounts of aggraded or degraded
sediment can significantly alter the flow of this low‐gradient channel.
C. Vegetation
Mature Oregon ash (Fraxinus latifolia) trees line the entire length of this channel. The
westernmost end of the channel (approximately 250') widens into a dense riparian forest
dominated by snowberry (Symphorocarpus mollis), hawthorn (Crataegus sp.), Indian plum
(Oemleria cerasiformis), Armenian blackberry (Rubus bifrons), and English ivy (Hedera helix).
With the exception of this riparian forest area, the north channel bank top is covered with
mowed lawn and Armenian blackberries. The south channel bank (except in the riparian
forest area) is covered with Armenian blackberry.
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D. Physical Access
The northern side of the channel is easily accessible from Ascot Park. There is a narrow paved
walkway along the length of the channel, except for the easternmost end (approximately
300'), which is inaccessible by equipment. The southern side of the channel contains a narrow
bank top, which abuts private fences.

II. Management Concerns
A. Conveyance Issues
According to basin planning reports, the capacity of this channel is insufficient to
accommodate existing basin runoff under 10‐year flood conditions along the eastern reach.
The middle reach is insufficient to accommodate 25‐year floods and the western reach is
insufficient to accommodate 10‐year floods after full basin build‐out. The low‐gradient
channel does not drain quickly and appears to be aggrading in places at the upstream end of
the reach.
At the western end of the reach, the channel is approximately 6 inches lower than the tip‐
down structure. As a result, approximately 500' of the reach contains stagnant water
throughout most of the summer months.
There is an overflow channel and off‐channel storage area near the western end of the reach
where the riparian area widens. This area effectively increases the capacity of this section of
the channel during high‐water events.
B. Water Quality Issues
Significant course material inputs include yard clippings from adjacent property owners and
trash from on‐site and upstream sources. Fertilizer and herbicide runoff from adjacent
properties and runoff from the parking area are sources of organic compounds and trace
elements into the channel. Finally, stagnant conditions in summer months create conditions of
low oxygen, high water temperatures, and high concentrations of dissolved organic
compounds.
Slowed runoff through this channel allows for some deposition, especially at the lower‐
gradient reaches and overflow areas along the western end.
C. Natural Resources Issues
The habitat value along this channel is improved by the well‐established riparian tree and shrub
vegetation, which provide habitat for wildlife and shade the water. This channel serves as a
likely migration corridor for urban wildlife, such as raccoons and opossums. The Metropolitan
Natural Resource Special Study gives this section a relatively high rating for wildlife value and
recommends this site as a good candidate to receive waterside protection, public access, clean‐
up, restoration, and education efforts.
The western end of the channel widens and maintains a substantial native riparian buffer. This
riparian buffer area is a valuable natural resource feature. However, invasive species such as
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English ivy and Armenian blackberry diminish its value to native species. Similarly, human
impacts in this area provide a significant disturbance to native wildlife and vegetation.
The stagnant summer conditions along the western reach of this channel create conditions
supporting populations of mosquitoes and leeches. From a public perspective, the stagnant
area is aesthetically undesired and is considered an attractive nuisance by property owners
adjacent to the channel.
D. Potential Future Capital Projects
1. Water quality may be improved through creation of an off‐channel storage bioswale to
collect and pretreat field runoff before it enters the main channel. Depending on design and
location, it is possible that the swale could also serve as an off channel overflow pond during
times when channel capacity is overloaded.
2. Basin planning research indicates that this reach would have insufficient capacity under 10‐
year flood conditions. Widening the channel would improve the capacity of this reach. Similarly,
lowering the elevation of piped system intake and re‐grading the channel would increase the
velocity of flowing water through this channel and serve as an alternative solution.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Willakenzie basin in general.
These objectives are described at the beginning of the Willakenzie Basin section. Any changes
to the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
1. Conveyance
a. Sediment removal ‐ There are several locations along the channel where sediment/debris
removal is necessary. It is likely that this will be required approximately every 3‐4 years.
Volunteer efforts may be used to remove debris. However, mechanized removal, such as with
a backhoe or excavator, will be necessary for removal of sediment accumulation. Sediment
removal activities must be carefully executed to avoid creating low areas below the grade of
the tip‐down structure, where additional stagnation may occur. Re‐grading particularly
high/low areas of the channel to improve flow should be considered.
b. Structure clearing and blockage removal ‐ Occasional debris removal, particularly at the tip‐
up trash rack, may be required. Sediment accumulation at the culverts under the park access
at Ascot Drive is impeding flow and should be cleared.
2. Vegetation
c. Native Vegetation ‐ The riparian forest at the eastern end of the property is a significant
natural resource feature and should be protected.
d. Invasive species ‐ Efforts to control/eradicate English ivy and Armenian blackberry would
improve the value of this area to native flora and fauna.
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Canoe Canal
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Canoe Canal
Basin:

Willamette River

General location:

Flows west through the north end of Whilamut Natural Area
and West Alton Baker Park back to the Willamette River.

Upstream terminus:

West side of I‐5 bridge

Downstream terminus:

Willamette River

Approximate length:

11,050'

Flow persistence:

Perennial

I. General Description
A. Location
The inlet of this channel is located in East Gate Park in Springfield. It carries water from the
Willamette River into the Canoe Canal which flows west from East Gate Park. The channel
enters Eugene as it flows under I‐5 where it enters Whilamut Natural Area (formerly East Alton
Baker Park). At this point it drops a couple feet off of a weir structure, flows under a foot
bridge, and continues west between private property on the north and the historic landfill on
the south. Just before the old Walnut Road Bridge connecting Leo Harris Parkway with Day
Island Road, the channel forks into two channels. The northerly channel flows into the
Patterson Slough and later into the Q Street Floodway. The southerly fork continues west under
the aforementioned bridge and into a pond, which was created during the capping of the
landfill. The channel continues on the west side of the pond, passes through a weir structure,
and then through a large box culvert under an earthen levee. From there it dumps into the duck
pond complex in West Alton Baker Park, flowing into the south duck pond under the Day Island
Road bridge, under two foot bridges, and finally over a small concrete weir dropping into the
Willamette River.
B. Physical Characteristics
This slow flowing perennial waterway is controlled by an inlet structure located in East Gate
Park (at the D‐Street boat ramp) in Springfield. The water level in the canal is managed by POS
by adjusting this control structure (a large “knife valve”), with the goal of maintaining a
consistent volume of water throughout the year, despite changes in Willamette River levels.
This is achieved by positioning the control structure in the most restricted position in the winter
(during high river flows), the most open position during summer, and an intermediate position
during spring and fall. The simplified channel is wide and slow flowing with few pool riffle
structures and little variation in bed material. The channel appears relatively stable with little
evidence of erosion. Consistent year‐round flows may contribute to this stability.
Historically, the main channel of the Willamette River meandered through areas where the
Canoe Canal now flows. Thus, soils probably represent flood plain deposits and, in some places,
channel bed material from the Willamette River. SCS soils maps indicate that soils along this
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waterway consist primarily of Camas and Newburg urban land complexes. Both soils types are
highly disturbed. The Camas soil complex is found on higher parts of flood plain terraces. It is
gravelly and sandy and therefore excessively drained. The Newburg complex is found on flood
plains. It is moderately well drained, runoff is slow, and the hazard of water erosion is slight.
Finally, there is also a small area of Fluvent type soils consisting of recently deposited sediment
typically found on islands, low flood plains, and in overflow channels, sloughs, etc.
C. Vegetation
Riparian vegetation along this channel consists primarily of willow species (Salix sp.), young
cottonwoods (Populus trichocarpa), Douglas spirea (Spirea douglasii), slough sedge (Carex
obnupta), Armenian blackberries (Rubus bifrons) and several other lesser common native and
exotic tree species. There is surprisingly little reed canary grass (Phalaris arundinacea) and
several areas on the banks are lacking in vegetation or are maintained as lawn down to the
water’s edge. The duck pond areas are surrounded by concrete walks and the southern duck
pond is concrete lined.
More broadly, the area around the south bank of the channel east of the central pond is
primarily dominated by exotic prairie species until the channel leaves the pond. From here,
much of the channel flows past an historic filbert orchard. The easternmost reach of this
section flows past a riparian forest plant community.
The northern bank, along the private property, is dominated by landscaping including several
properties with tended lawn down to the water. There is at least one large patch of yellow flag
iris in this reach. The north edges of the pond area contain large forested areas dominated by
cottonwoods and other native riparian trees. The reach from the pond to the Autzen foot
bridge flows past historic filbert orchards, under which a few native species are mixed in with
Armenian blackberries and English ivy.
D. Physical Access
Access to this channel varies a lot along its entire length. All weather access is available only
from the two foot bridges and a larger bridge connecting to Day Island Road. There is also
very limited linear access along the barked foot path which follows the south bank. The north
bank is almost entirely inaccessible except to foot traffic.

II. Management Concerns
A. Conveyance Issues
There are no known conveyance concerns along this reach. Flows are primarily controlled by
the inlet structure in East Gate Park at the end of Aspen with inputs from the Q‐Street
Floodway into the lower reaches.
B. Water Quality Issues
Most of the water through this channel is diverted from the Willamette River. This section also
receives stormwater from residential streets, landscaped residential properties and open space
areas. No known water quality issues are present, however, water quality concerns along in this
channel are a priority due to its direct connection with the Willamette River. Fecal coliform may
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be an issue as the lower duck pond is a well‐known location to feed ducks and geese, which
have adapted and remain on site year‐round. Fecal coliform into the waterway may also be a
concern from the adjacent dog park farther upstream. Subsurface flows into and out of the
channel are unknown but may be of concern due to the proximity of the historic landfill.
C. Natural Resources Issues
The Canal’s location within the Whilamut Natural Area and East Gate Woodland places it in
proximity, and as a component of, many important natural resource features including adjacent
wetland areas, upland prairie areas, riparian forested areas, the Willamette River, Patterson
slough, and other valuable natural resource areas. Bird diversity is particularly high along this
reach as the slow moving water and vegetated banks provide excellent waterfowl habitat.
There is much evidence of beaver along the banks and otter have been observed in the channel
as well. Western pond turtles were observed in the pond historically, although not in more
recent years. The eastern portion of this waterway passes through the more developed
portions of Alton Baker Park, however it maintains much of its natural resource value here too,
at least until it dumps into the duck pond. The largest threats to natural resource values in this
waterway include the continued spread of exotic invasive species, the intensity of human use of
this section of the park, and fecal coliform concerns from dogs, ducks, and geese.

III. Maintenance
A. Objectives and Standard Maintenance Activities
The maintenance objectives for this reach are the same as for the Willakenzie basin in general.
These objectives are described at the beginning of the Willakenzie Basin section. Any changes
to the standard maintenance activities or anticipated future maintenance needs are described
below.
Residents adjacent to the channel should be engaged in education and volunteer
enhancement efforts to improve local knowledge of natural resource issues.
B. Reach Specific Maintenance
1. Conveyance
a. Bank stabilization – Bank stabilization is not a major concern along this low gradient water
body. However, channel meander should be monitored and migration into the landfill or onto
adjacent private property should be prevented.
b. Sediment removal ‐ The relatively constant flows of this reach make sediment removal
unlikely along this reach. Accumulating sediment bars should be permitted to develop as long
as conveyance is not hindered and undermining of adjacent structures is not a risk.
c. Structure clearing and blockage removal – The intake structure for the Canal in the
Willamette mainstem (at the D‐Street boat ramp) requires occasional debris removal in order
to maintain its ability to intake water. As river levels fluctuate, floating woody debris
accumulates against the metal “cage” over the inlet. Most of the other structures along the
Canal are large and unlikely to clog as long as ongoing litter/trash removal efforts described
above are conducted. Sources of residential dumping should be identified and discouraged.
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2. Vegetation
a. Native Vegetation ‐ Natural resource values will be enhanced by encouraging
establishment of native vegetation along the banks of the Canoe Canal to provide a
protected corridor for migrating wildlife and nesting birds and to provide habitat
connectivity through the Whilamut Natural Area and West Alton Baker Park. Mature
trees along the channel may fall or lose limbs into the channel. These should be left in
place as long as conveyance and recreation activities can be maintained.
b. Invasive species ‐ Efforts to control invasive species, such as yellow flag iris, Armenian
blackberry, and English ivy should be continued on City‐owned land. In addition efforts
to control exotic species affecting the channel but located on private property should
to be encouraged through education and volunteer activities.

IV. Recent Projects
A. Capital Improvement
In 2013, AMEC Environmental & Infrastructure Inc. completed the “Fish Passage and
Recreational Boating Feasibility Study”. This report summarized the feasibility of improving fish
passage at various barriers along the Canoe Canal while at the same time maintaining the
current level of flood protection for adjacent private property owners. It also looked at
feasibility of enhancing recreational boating opportunity along the waterway. The report
(AMEC 2013) concluded that fish passage is feasible at all structures and that generally several
different options for improving fish passage exist at each of the current barriers. They
concluded that the most challenging fish passage barrier is the intake structure in the
Willamette River and provided one feasible option to provide safe passage at that structure.
The study also determined that regulatory fisheries agencies are very supportive of improving
fish passage through the Canoe Canal and that they would want to be actively engaged in the
design process if the City decides to move forward with this project.
B. Vegetation Enhancement
The entire City‐owned length (10,667 linear feet) of the Canoe Canal from I‐5 to the Q‐Street
Channel was planted with willow cuttings on both banks in 2011‐12. In addition 50 native trees
were planted along both banks near the Science Factory and dog park.

V. Potential Future Projects
B. Capital Improvement Projects
The 2013 Canoe Canal feasibility study was a critical first step in exploring how the City might
improve fish passage and enhance recreational boating opportunities along the Canoe Canal. It
summarized technical information about the Canoe Canal and the various control structures,
proposed fish passage alternatives, and identified gaps in knowledge that should be pursued. It
is clear that if the City was to move forward with a Canoe Canal fish passage and habitat
restoration project they would need to develop a thorough public outreach process, work
closely with regulatory agencies, and seek technical and funding partners to implement a
successful project. There is no currently timeline for such a Canoe Canal restoration project,
however, it is something that the City is interested in pursuing at some future date.
Open Waterway Maintenance Plans (October 2014)

127

Delta Ponds and Debrick
Slough
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Delta Ponds and Debrick Slough
Basin:

Willakenzie basin

General location:

East of the Willamette River, north of the Valley River Center,
south of Goodpasture Island Rd, and west of Willakenzie Rd

Upstream terminus:

Willamette River near Valley River Center

Downstream terminus:

Debrick Slough at the Willamette River north of Beltline Hwy

Approximate length:

11,400 feet

Flow persistence:

Perennial

I. General Description
A. Location
Delta Ponds is generally located east of the Willamette River, north of the Valley River Center,
south of Goodpasture Island Road, and west of Willakenzie Road. The southwestern ponds are
adjacent to the Willamette River to the west, however the rest of the site is bounded by
roadways and both commercial and residential development. The East Bank portion of the Ruth
Bascom Riverbank Trail System runs through the southwestern portion of the site and a side
connecting bike path and bike bridge connects to Goodpasture Island Road and the Cal Young
Neighborhood to the east. Debrick Slough drains Delta Ponds at the north end to the
Willamette River just north of Beltline Highway.
For more detailed information about the history of the Delta Ponds area see the 2005 “Delta
Ponds ‐ A Vision for Enhancement and Management” document (City of Eugene 2005). For a
summary of the restoration work that took place on the site between 2004 and 2012, see the
“Delta Ponds Restoration Project, From Opportunity to Completion” summary report (City of
Eugene 2014).
B. Physical Characteristics
The Delta Ponds area is a historic overflow channel of the Willamette River that was
subsequently mined for aggregate in the 1950s and 1960s. Gravel extraction operations
disconnected this area from the Willamette River at the southern end and resulted in multiple
shallow disconnected ponds. Until 2004, the banks of these ponds were steep and consisted of
unconsolidated gravel material. A large‐scale, nearly decade long project reconnected the
ponds to each other and to the river and reshaped the banks into more gradually sloping
riparian benches. As the result of the aggregate mining and later restoration work, the soils
around the ponds have been significantly disturbed. Presumably historic soil types are similar to
those found along the Willamette River both up and downstream from the ponds. Historically,
soils probably represented flood plain deposits and, in some places, channel bed material from
the Willamette River. SCS soils maps identify the Delta Ponds area as consisting primarily of Pits
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and Fluvents. Pits is the soil type used for areas that have been excavated for sand or gravel
and are typically well drained and generally not well vegetated. Fluvent type soils consisting of
recently deposited sediment typically found on islands, low flood plains, and in overflow
channels, sloughs, etc.

C. Vegetation
Currently the ponds are surrounded by a mix of riparian vegetation and upland habitat. There
are several areas with large stands of mature cottonwood trees and willows, as well as some
mature bigleaf maple and other trees along the top of bank scattered along the roadways. Most
of the rest of the vegetation was planted as part of the large scale restoration project and will
take decades to mature. Willows are starting to become established along the shoreline, while
young cottonwood, alder and ash are establishing well along the mid and lower banks. In the
upland areas the banks support bigleaf maple, Nootka rose, snowberry and other native shrubs.
Prior to restoration project the banks surrounding the ponds were dominated by Armenian
blackberry, Scotch broom, English hawthorn, English ivy, and other invasive species. The gravel
extraction activities had completely disturbed all vegetation on the site and there were no
requirements to replant following the mining work.
D. Physical Access
Vehicular access to the ponds is limited to adjacent roadways and the East Bank bike path.
Other areas can be accessed with small ATV type vehicles or on foot. The gated culvert west of
Goodpasture in the levee system under the bike path is fully accessible to large vehicles and
was designed to accommodate the Gradall, so that it could be used to remove logs and other
obstructions and/or to close the backup culvert gates, if needed.

II. Management Concerns
A. Conveyance Issues
The Delta Ponds were restored in such a way to allow the Willamette River to overflow into
the ponds when the river levels reach 3,500 cfs at the USGS gauge (EUG03) at the old EWEB
site near downtown Eugene (see the Northwest River Forecast Center website at:
http://www.nwrfc.noaa.gov/river/station/flowplot/flowplot.cgi?lid=EUGO3). At that elevation
water flows into the southernmost ponds and flows northeasterly through the ponds and
eventually back out through a remnant slough called Debrick Slough. The numerous culverts,
bridges, and weirs between ponds are all constriction points that could potentially clog with
woody debris and cause localized flooding or erosion issues. In addition, beavers actively build
dams at most of these constriction points, which is generally acceptable, except inside of the
gated culvert and the Goodpasture Island culvert.
Note that the City of Eugene manages a set of gated culverts under the East Bank bike path at
Delta Ponds (see the maintenance section below). These culverts allow the City to restrict flows
downstream to prevent flooding or damage to infrastructure, but do not allow the City to
control low flows. Low flows are dependent on Willamette River levels, as described above.
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B. Water Quality Issues
Water quality issues at Delta Ponds are primarily related to non‐point pollution sources from
residential, commercial, and street runoff, as well as run off from the country club property to
the southeast, which drains into Delta Ponds just west of Delta Highway and north of 388
Goodpasture Island Road.
During the summer months, when rainfall is minimal and surface flows from the Willamette
River are non‐existent, many of the ponds can get quite stagnant. Small pockets of harmful
algal blooms have been observed in some of the warm stagnant areas. Filamentous green algae
can also become thick. When both of these blooms break down they can cause localized smelly,
anoxic conditions. The presence of these blooms is indicative of nutrient rich water possibly
resulting from run off from the country club and residential lawns.
C. Natural Resources Issues
Due to the multi‐million dollar, nearly decade long habitat restoration project the Delta Ponds
waterway is considered a high value natural area. One of the primary goals of the habitat
enhancement work at Delta Ponds was to provide overwintering habitat for juvenile spring
Chinook salmon. Spring Chinook salmon were listed as threatened under the Endangered
Species Act in 1998. Any activities that have the potential to impact juvenile Chinook during the
winter months when they may be present in the ponds should be minimized.
Delta Ponds also supports one of the largest populations of native Western pond turtles in the
Eugene area. Western pond turtles are listed by the State of Oregon as a sensitive species and
were one of the primary focuses of habitat enhancement efforts at this site. While Delta Ponds
provides a variety of aquatic habitat for Western pond turtles, nesting habitat is more limited
since the site is surrounded by development. Urban wildlife, such as raccoons, that have
naturalized to the Delta Ponds area also a threat to Western pond turtles since they dig up and
eat the turtle eggs soon after they are laid.
Another important natural resource concerns at Delta Ponds is the historic presence of dense
populations of Uruguayan primrose willow (Ludwigia hexapetala). It is unknown how this South
American plant was originally introduced to the ponds, but it is assumed that it occurred
through disposal of live aquarium contents into the ponds. City of Eugene staff first noticed this
plant in 2007 near the old gravel boat launch to the west of Goodpasture Island Road. By 2009
the plant had spread and become so thick in places that the City began to research and
experiment with methods of control. By 2012 it was clear that the City needed to adopt a more
vigorous approach to prevent this aggressive weed from spreading downstream into the
Willamette River.
In 2012, the City of Eugene developed the “Invasive Ludwigia hexapetala Management Plan for
the Delta Ponds Natural Area” (City of Eugene 2012) to outline a strategy for controlling
primrose willow at Delta Ponds. In 2013 and 2014 the City received grant funding from the
Oregon State Weed Board to conduct aggressive control of this invasive aquatic weed with a
goal of eradicating it after 5 years. The approach that was employed was a combination of
manual pulling and herbicide treatment of dense aquatic patches. The goal was to restore open
water habitat and prevent the spread downstream into the Willamette River.
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III. Maintenance
A. Objectives
The maintenance objectives for Delta Ponds are to protect and enhance natural resource values
by protecting existing native vegetation and allowing newly established native vegetation to
mature, while controlling target invasive species and ensuring conveyance during winter
months.
B. Reach Specific Maintenance
Following the completion of the large‐scale Section 206 project in partnership with the U.S.
Army Corps of Engineers, the Corps prepared an Operation and Maintenance (O&M) Manual
(U.S. Army Corps of Engineers, 2014). Some of the reach specific maintenance and monitoring
described below have been taken from required maintenance and monitoring activities
required in this O&M Manual.
1. Conveyance
The primary conveyance concern relates to the operation of the gated culverts under the
bike path between the inlet from the Willamette River, as well as conveyance at the
Goodpasture Island Road culvert.
The O&M Manual allows the City of Eugene to adaptively manage how it controls flow
through the gated culvert but states that the desired goals are to:
1) Provide maximum system connectivity for fish passage
2) Prevent flood risk of downstream properties
3) Maintain the structural integrity of downstream culverts, weirs, bridges, and other
project improvements.
The current operational guidelines are shown below:
Estimated Flow (cfs) in
Willamette River*
<17,000

Doubled Gated Culvert Status

17,000‐21,000

One culvert is fully open; one culvert is fully closed

21,000 – 40,000

One culvert is open 12‐18”; one culvert is fully closed

>40,000

Both culverts are fully closed

Both culverts are fully open

*Flows are based in part on information provided by the NOAA Northwest River Forecast Center (see
www.nwrfc.noaa.gov/river/station/flowplot/flowplot.cgi?EUGO3) and also by visually monitoring
water levels at the Goodpasture Island Road culvert (ensuring a minimum of 1 foot of freeboard).

These operational guidelines are subject to change based on increased flood risks or
damage to project improvements.
The Corps’ O&M Manual requires inspection of culverts, weirs, and bridges annually and
following each high flow event that exceeds 17,000 cfs on the Willamette River at the
EUG03 gauge station. Inspection reports shall include date, description and inspector for all
structural repairs and facility cleanout activities. See the Corps O&M Manual for details.
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2. Monitoring
a. Water quality – The City’s Wastewater program has been monitoring 30 water quality
parameters in Debrick Slough, downstream of Delta Ponds, since 2006.
b. Photopoint – Conduct photopoint monitoring every 2 to 5 years or as major changes in
the physical condition of the site. Photopoint monitoring may take place during special
project, such as the appearance and subsequent control of aggressive invasive weeds.
c. Vegetation – Annually inspect native plantings to ensure they are continuing to mature
and provide shade and wildlife habitat.
d. Fish – The City will conduct presence/absence monitoring for juvenile Chinook salmon in
2016‐17.
3. Vegetation
a. Invasive species ‐ Invasive species, such as floating primrose willow, purple loosestrife,
and meadow knapweed should be aggressively repressed to prevent large scale
establishment, however this needs to be done in such a way to not cause harm to
juvenile Spring Chinook salmon, Western pond turtles, and other wildlife species.

IV. Recent Projects
A. Capital Improvement
In 2012 the City of Eugene completed a multi‐million dollar, multi‐year habitat restoration
project that achieved the following major accomplishments:
 Hydrologically connected 2.2 miles of side‐channel habitat to the Willamette River,
providing critical rearing habitat for juvenile Chinook salmon.
 Created 7 acres of shallow, low gradient riparian habitat and emergent wetlands
through the conversion of steep rocky banks created by former gravel mining
operations.
 Removed invasive species, such as Armenian blackberry, Scotch broom, and English ivy
on nearly 60 acres of land.
 Planted over 75,000 native trees, shrubs, sedges and rushes.
 Constructed recreational and interpretive facilities including several miles of trails,
boardwalks, pedestrian bridges, overlooks, and interpretive signs.
For a detailed account of this capital improvement project, including accomplishments,
partners, funding, etc. see the “Delta Ponds Restoration Project, From Opportunity to
Completion” summary report (City of Eugene, 2014).

V. Potential Future Projects
A. Vegetation Enhancement
The five year planting plan for 2015‐2020 proposes planting willows along the south bank of
Debrick slough from Delta Ponds to Beltline in 2016.
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Gilham Creek

Gilham Creek
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Gilham Creek
Basin:

Willakenzie

General location:

Flowing north from Bonnie View Drive to Gilham Park,
terminating under Honeywood Street.

Upstream terminus:

Outfall of 48" storm pipe on north side of Bonne View Drive

Downstream terminus:

City of Eugene UGB near the intersection of Mirror Pond Way
and Meadowview Drive

Approximate length:

2,600'

Flow persistence:

Intermittent

I. General Description
A. Location
Gilham Creek is a small urban waterway in north Eugene that generally flows south to north
near Gilham Road. The majority of the waterway flows through residential properties with only
two segments maintained by the City of Eugene. The most upstream portion of the waterway
starts just on the north side of Bonnie View Drive, where it flows out of a stormwater pipe.
From there it flows 800’ to the north and then under Lakeview Drive into Gilham Park. At this
point, it turns west and then north as it follows the perimeter of Gilham Elementary School
until it terminates into the piped storm system under the intersection of Honeywood Street and
Gilham Road. The segment from Gilham Park to Honeywood Street is maintained by the City of
Eugene. Note that the section of channel through the Gilham Elementary School property was
realigned from its original location, which cut diagonally across the school grounds, by the U.S.
Marines in the mid‐1990s.
The creek is piped from Honeywood St. until it reappears north of Ayers Road. From there it
flows north for 1,400 feet where it splits into two channels which run parallel, though Creekside
Park, and then converge again north of the park. The two channels that flow through Creekside
Park represent the other segment maintained by the City.

B. Physical Characteristics
This wide constructed channel drains low and medium density residential areas. This sections
maintained by the City are in total approximately 2,600 feet long. This low‐gradient channel is
slow flowing and typically dries up during summer months.
Soils along this excavated channel have been highly disturbed. However, SCS soils maps indicate
that the area through which it flows consists primarily of Courtney gravelly silty clay loam,
Coburg silty clay loam and Conser silty clay loam. The Courtney soils have slow permeability.
Runoff is slow and the hazard of erosion is slight. It also has low strength when wet and high
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shrink‐swell potential. The main characteristics of the Coburg and Conser soils include
seasonally high water table, moderately slow permeability, and low soil strength.
C. Vegetation
Vegetation along the channel consists primarily of herbaceous weedy exotic species. Few
shrubs or trees have become established although many young cottonwoods (Populus
trichocarpa) are growing along much of the channel. Herbaceous species included St. John’s
wort (Hypericum perforatum), beggarsticks (Bidens sp.), curly dock (Rumex crispus), Queen
Anne’s lace (Daucus carota), water pepper (Polygonum hydropiperoides), reed canary grass
(Phalaris arundinaceae), and willow herb (Epilobium sp.) among others.
The segment of this waterway in Creekside Park has a narrow band of mature, mostly native
woody vegetation on both banks.
The uppermost reach of this section near Bonnie View Drive is heavily wooded with dense
thickets of blackberry (Rubus bifrons), ornamental plum (Prunus sp.), lodgepole pine (Pinus
contorta), and other exotic tree and shrub species.
D. Physical Access
Equipment access is generally limited to dry season access along open portions of the channel
such as the north and east sides of the waterway as it flows through Gilham Park and Gilham
Elementary School. In Creekside Park the eastern segment is well vegetated and is only
accessible by crews on foot. The western segment is more open on the east side, however
equipment access is still limited. The lack of all‐weather surfaces along all segments limits heavy
equipment access to the dry season. All segments are easily accessed on foot.

II. Management Concerns
A. Conveyance Issues
There are no known historic conveyance concerns along this reach. Modeling by Woodward‐
Clyde Consultants corroborates this experience and predicts sufficient capacity under
present and future conditions for the 10‐year event modeled.
B. Water Quality Issues
This channel primarily drains residential areas. Water quality issues along this reach are
primarily related to non‐point pollution sources from street and residential runoff. Sediment
transport in particular is noted as a significant problem in this basin by the draft paper
Willakenzie Basin Stormwater Management Strategy (1999). Similarly, solar heating of this
slow‐moving, exposed channel also impairs water quality.
C. Natural Resources Issues
The Gilham Park and Elementary School reaches are primarily vegetated by a mix of native and
exotic herbaceous species. Woody species are generally lacking except for a growing
population of scattered young cottonwoods. Over time it is expected that these trees will
mature into a contiguous riparian forest. An adjacent Douglas‐fir (Pseudotsuga menziesii)
forest provides some additional habitat value in this portion of the waterway.
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The Creekside Park reach of Gilham Creek is in better shape than the Gilham Park reach,
particularly the eastern segment that runs through the center of the Creekside Park. This reach
has mature riparian cover that extends 20 to 60 feet on either side of the waterway.
According to the Goal 5 Water Resources Conservation Plan (2005), this drainage is not part of
the 100‐year flood plain and has no known significant plant or wildlife species associated with
it. The waterway received a relatively high wildlife rating. However, residential construction and
realignment of the channel apparently damaged wildlife habitat in this area since this study was
conducted. The report summarizes its evaluation of the waterway as follows:
“The site received a relatively high wildlife habitat rating of 62; the stream has high
diversity of habitat types, including a fir forest, cottonwood and willow riparian and
open water. The waterway flows into the river system near the confluence of the
Willamette and McKenzie Rivers. It has a high wildlife habitat rating due to its vegetative
diversity and connections with other systems. The most evident habitat losses along this
reach include the current lack of mature willow and cottonwood riparian forest and a
significantly thinned Douglas‐fir forest. Restoration of these areas is still feasible. This
reach may serve as a valuable educational opportunity for the adjacent school and park,
which could engage students and neighbors in habitat monitoring, evaluation, and
restoration.”

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Willakenzie basin in general.
These objectives are described at the beginning of the Willakenzie Basin section. Any changes
to the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
1. Conveyance
a. Structure clearing and blockage removal ‐ This reach is proximate to a school ground and
standing water may be perceived as an attractive nuisance, so hazardous materials and debris
should be removed frequently.
2. Vegetation
a. Native Vegetation ‐ The south and west banks are accessible only by crews on foot. Access
and safety concerns on this bank may require selective annual clearing with a weed whip,
especially near the foot bridge and other channel crossings.

IV. Recent Projects
A. Conveyance and Bank Stabilization Projects
In 2012, POS staff removed hundreds of small cottonwood trees growing in the flow line of
Gilham Creek near the school. The density of trees had begun to impede the flow of
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stormwater. It is likely that more removal of trees will be necessary in future years in order to
maintain conveyance.
B. Vegetation Enhancement
In Creekside Park staff have worked towards eradication of non‐native blackberries, and control
of poison oak where it poses a threat to public safety.
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North Beltline Floodway
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North Beltline Floodway
Basin:

Willakenzie

General location:

This waterway flows along the north side of Beltline from Old
Coburg Road under Coburg Road then to the north
terminating near Ayers Pond.

Upstream terminus:

Outfall of 48" pipe at the south end of Old Coburg Road

Downstream terminus:

Inlet of two 72" and one 36" culverts, which outfall into Ayres
Pond

Approximate length:

12,150’

Flow persistence:

Intermittent

I. General Description
A. Location
The North Beltline Floodway is a relatively long waterway and can be broken down into four
separate reaches:
1. Old Coburg Road to Coburg Road ‐ This section of the North Beltline Floodway begins at
the southern end of Old Coburg Road at the outfall of a 48" storm pipe. It flows west along
the north side of Beltline Highway until it reaches Coburg Road, where it enters dual 72"
culverts.
2. Coburg Road to Cal Young Middle School ‐ This section of the North Beltline Floodway
begins at the outfall of two 72" culverts flowing west under Coburg Road. It flows along the
north side of Beltline Highway until it reaches the western property boundary of 2420 Willona
Drive, where it turns north. It flows north for approximately 575 feet to the rear property
border of 2410 Lily Avenue, where it turns west again. It flows west until it enters dual 72"
culverts that outfall into the channel bordering Cal Young Middle School.
3. Cal Young Middle School ‐ This section of the North Beltline Floodway begins at the outfall
of two 72" culverts flowing west through an undeveloped lot owned by the City of Eugene
(map lot # 1703173102400). After passing through this property, the channel turns north
along the eastern edge of Cal Young Middle School until it reaches Crescent Avenue where it
turns west again. The channel flows along the north edge of the school until it enters two 72"
culverts and passes diagonally under the intersection of Crescent Avenue and Gilham Road.
4. Cal Young Middle School to Ayres Pond – This section of the North Beltline Floodway
begins at the outfall of two 72" culverts flowing northwest from Cal Young Middle School
across the intersection of Crescent Avenue and Gilham Road. The channel flows
northwesterly along the back lot lines of private residences until it enters two 72" culverts
and one 36" overflow culvert and flows into Ayres Pond.
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B. Physical Characteristics
This wide constructed waterway drains low and medium density residential and community
commercial property as well as portions of Beltline Highway and is approximately 12,150
feet long. This low gradient channel is slow flowing and typically dries up during summer
months.
Soils along this excavated channel have been highly disturbed. However, SCS soils maps indicate
that the area through which it flows consists primarily of disturbed Coburg silty clay loam
(possibly mixed with unknown fill). The disturbed soils have been covered by as much as 40
inches of fill material, so its characteristics are highly variable. The main limitations of this soil
type are the seasonal high water table, moderately slow permeability, and low soil strength.
The lower reach of this waterway from Cal Young Middle School to Ayers pond also has some
Holcomb silty clay loam. Permeability of Holcomb silty clay loam is also very slow. It also has
low strength when soils are wet. Runoff is slow and the hazard of water erosion is slight.
C. Vegetation
The plant community along this reach is dominated by nonnative species, especially Armenian
blackberry (Rubus bifrons) and reed canary grass (Phalaris arundinaceae). Vegetation includes
exotic grasses, forbs, and shrubs intermixed with scattered native trees. The young and sparse
tree layer includes cottonwoods (Populus trichocarpa), cherry (Prunus sp.), Douglas‐fir
(Pseudotsuga menziesii), and bigleaf maple (Acer macrophyllum) trees among others. The shrub
layer dominates the channel. The channel is lined with a dense thicket of Armenian blackberry
(Rubus bifrons), with other exotic shrubs such as scotch broom (Cytisus scoparius) intermixed.
The channel bottom contains pennyroyal (Mentha pulegium), reed canary grass (Phalaris
arundinaceae), European bittersweet (Solanum dulcamara), willow weed (Polygonum
lapathifolium), nodding beggarticks (Bidens cernua), and other common exotics.
D. Physical Access
Access along most reaches of this waterway is limited. Where access is feasible the lack of an
all‐weather surface will limit heavy equipment access to the dry season. In these areas, the
earthen bank top is sufficient to support heavy equipment during the dry season. The City’s
Gradall has the capacity to reach the channel bottom from the bank top along accessible
reaches. Below are more specific details about access within the four reaches of this waterway:
1. Old Coburg Road to Coburg Road ‐ Access along this reach is complicated by safety and
legal accessibility issues. The entire north side of this reach is in private ownership, however
physical access is feasible, with permission from the landowners, since most of the bank is
undeveloped or minimally landscaped. Access for heavy equipment would be limited to dry
weather, and some damage to established landscaping is likely. The westernmost section of
this reach is accessible from the paved parking lot at Costco. Access to the south bank may be
achieved from Beltline Highway. The steep tall slopes may limit access by most equipment,
but it is likely that the Gradall could reach down much of the bank while situated on the
paved emergency lane of Beltline Highway. Although the channel is accessible at both its
upstream and downstream terminus, the channel is too narrow along this reach for
motorized equipment to move up or down the channel bottom from these locations. Thus, it
is likely that maintenance along this reach will be limited primarily to hand crews.
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2. Coburg Road to Cal Young Middle School ‐ Equipment can access this channel along the
north and east banks of this reach, with the exception of a small stretch behind two private
lots (2560 Cheryl Street and 2577 Gay Street) where there is insufficient passage for
equipment. Access points to the channel include the end of Willona Drive, the end of Cheryl
Street, and Benson Lane where the channel enters the culverts. The south and west banks of
this reach are inaccessible to any type of motorized equipment. Several adjacent property
owners are encroaching into the easement area by using it for storage, planting beds,
dumping, and other uses that should be discouraged in order to retain access.
3. Cal Young Middle School ‐ Equipment can access this channel along the south and west
banks of this reach. Access may be feasible from the north bank of the channel in emergency
situations from Crescent Avenue; however, a chain link fence will need to be removed.
Finally, there is access to the channel from an earthen overpass at the western end of Snell
Avenue. Two 72" culverts pass under this crossing.
4. Cal Young Middle School to Ayres Pond – There is almost no access to this reach. The only
equipment access point is from Gilham Road; the western end of this section can be accessed
on foot through a private property at 2930 Norkenzie Road

II. Management Concerns
A. Conveyance Issues
At the point where this waterway enters the culverts leading to Ayres Pond, there is a trash
rack known as Ayres Rack; a second rack near the intersection of Gilham and Crescent is
called Gilham Rack. This has a history of accumulating woody debris at both locations. Aside
from this there are no known historic conveyance concerns. Modeling by Woodward‐Clyde
Consultants corroborates this experience and predicts sufficient capacity under present and
future conditions for the 10‐year event modeled.
B. Water Quality Issues
Water quality issues along the North Beltline Floodway are typical of those found in the
Willakenzie Basin and are described in the general basin summary.
C. Natural Resources Issues
The upper reaches of this waterway are sparsely forested and dominated with exotic species
such as Armenian blackberry. Most other species in the channel and on the banks are exotic
species. The reach from Cal Young Middle School to Ayres Pond has slightly improved riparian
vegetative cover that provides wildlife with important sources of food, shelter, and travel
connectivity with Ayres Pond and the Willamette River.
According to the Goal 5 Water Resources Conservation Plan (2005), this drainage is not part of
the 100‐year flood plain and has no known significant plant or wildlife species associated with
it. The wildlife rating is 22‐23, which is relatively low. However, the study concludes by noting:
“This stream has relatively high enhancement potential. With stream cleanup,
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restoration and possible channel widening and modifications, the natural and storm
benefits of this waterway could be improved as an asset for the northern Willakenzie
neighborhood. Its connection to Ayres Pond and the Willamette River makes this
waterway an important corridor.”
Portions of this waterway should be considered for public access as a neighborhood
pedestrian and bike path. In addition, this waterway would benefit from the establishment
of a volunteer adoption group. The reach adjacent to Cal Young Middle School could
additionally serve as a valuable educational opportunity, which could engage students in
habitat monitoring, evaluation, and restoration.

III. Maintenance
A. Objectives
The maintenance objectives for this reach are the same as for the Willakenzie basin in general.
These objectives are described at the beginning of the Willakenzie Basin section. Any changes
to the standard maintenance activities or anticipated future maintenance needs are described
below.
B. Reach Specific Maintenance
1. Conveyance
a. Structure clearing and blockage removal ‐ Both of the large racks on this waterway (Gilham
and Ayers Racks) require periodic cleaning in order to maintain conveyance. The rack at
Gilham is best cleared during high flow conditions, using the Gradall and a dump truck. There
is an all‐weather gravel access pad adjacent to the rack. The Ayres Rack is often cleared by
hand at least once during the early winter months, when the first flush of woody debris is
washed against the rack. Caution must be exercised when conducting this activity. The Ayres
Rack is additionally cleared of debris during the late summer months with the use of a tractor,
which accesses this site from Gilham Road.
Dumping, especially yard debris, has been an historic issue along this waterway. Monitoring
for dumping and responding through neighbor notification and removal will help eliminate
the issue and minimize impacts related to dumping (such as lowered water quality and
invasive species introduction).

IV. Recent Projects
A. Capital Improvement
In 2006, ODOT widened and deepened a 2,500 foot length of the eastern portion of this
channel, nearest to Interstate 5. This work was undertaken as part of a freeway onramp
construction project, and significantly increased the capacity of the channel at this location.
The western extent of the widening occurred behind 2940 Chad Drive, where the channel
width reverts to its previous width. The project included the planting of several hundred
native trees and shrubs, though the success rate of this planting was fairly low due to harsh
growing conditions on the site.
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In 2009 Public Works Engineering rebuilt the rack at Ayres, and installed a new rack at Gilham.
The purpose of the new rack at Gilham was an attempt at reducing the quantity of debris that
accumulates at Ayres, which is more difficult to access with equipment.
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Willamette River Basin
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Millrace
Basin:

Willamette River

General location:

West from pump station downstream from Knickerbocker
Bridge to box culvert under Franklin Boulevard.

Upstream terminus:

Outlet of pump station into Franklin Park.

Downstream terminus:

Willamette River

Approximate length:

8,950’

Flow persistence:

Perennial

I. General Description
A. Location
The inlet to the Mill Race is located downstream of the Knickerbocker footbridge near the north
end of Franklin Park. Water is pumped from the Willamette River and flows past Franklin Park,
parallel to the Southern Pacific Railroad tracks. The channel flows west under the building at
1907 Garden Avenue, then into a short culvert, after which the channel daylights and flows
through private property to Millrace Drive. The entirety of this reach of the Mill Race parallels
the Willamette River and is separated from it primarily by the raised path of the railway.
At Millrace Drive water flows through a large culvert and continues west under Riverfront
Parkway before entering the duck pond. The duck pond has two outlets. The primary outlet
flows under Franklin Boulevard on the southwest side of the pond, crosses under Alder
Street, Hilyard Street, two foot bridges, and Patterson Street before entering dual box
culverts to the west of Patterson Street. On the northwest side of the pond, another outfall
leads into a short open waterway which flows north under the railroad tracks, through a box
culvert, under the bike path, and finally out to the Willamette River across University owned
property.
B. Physical Characteristics
This slow‐flowing, perennial waterway is controlled by a pumping station west of the
Knickerbocker Footbridge and weir controls at two inlet structures near the millrace duck pond.
One structure is in the millrace duck pond and regulates water flowing north to the Willamette
River. The other structure is at the west end of the concrete portion of the millrace to the west
of Patterson Street. Historically water levels were managed by the University of Oregon to
provide adequate water for their steam plant. Following the removal of the steam plant, the
University of Oregon now manages water levels for aesthetic reasons. The upper reach of the
waterway, upstream of the duck pond, has a natural bottom and sides. It is relatively shallow
and narrow, constrained on the south bank by developments that often hang over the channel
or come directly in contact with the channel. The north bank is constrained by the railway and
overhead utility rights‐of‐way.
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The primary outlet of the Millrace from the duck pond through to the culverts past Patterson
Street is also slow moving and constrained by development along both banks. In contrast, the
reach of the Millrace that flows from the duck pond to the Willamette River is a small fast‐
flowing perennial waterway with a natural bottom and sides. It is relatively shallow and narrow.
SCS soils maps indicate that soils along this waterway consist primarily of disturbed Chapman,
Newburg, and Malabon urban land complexes. All of these soil complexes are moderately well‐
drained with slow runoff and low water erosion hazard.
C. Vegetation
The upper reach of the Mill Race starts out in a fairly healthy overstory of riparian forest trees,
including red alder (Alnus rubra), bigleaf maple (Acer macrophyllum), black cottonwood
(Populus trichocarpa), Douglas fir (Pseudotsuga menziesii), and willows (Salix sp.). As the
waterway flows west, however, the riparian vegetation soon becomes dominated by Armenian
blackberry and English ivy with only scattered native trees and shrubs. Where there are no
buildings or parking lots lining the channel, ornamental landscaped areas and lawns
predominate.
Past the duck pond, the channel that flows north to the Willamette River has a fairly well‐
developed native overstory, including black cottonwood (Populus trichocarpa), Oregon ash
(Fraxinus latifolia), red alder (Alnus rubra), willow (Salix sp.), and red osier dogwood (Cornus
stolonifera). The shrubby understory is dominated by Armenian blackberry but also contains
fennel (Foeniculum vulgare), snowberry (Symphorocarpus sp.), poison oak (Toxicodendron
diversiloba), and English ivy (Hedera helix) among others.
D. Physical Access
Access to this channel is limited. For the purposes of describing the best access points, the
Mill Race can be divided into four segments:
1. Inlet to Millrace Drive ‐ The upstream section of the waterway through Franklin Park is
accessible along the paved bike path. The section to the west of Franklin Park is accessible
only from the gravel road parallel to the railroad tracks. This road can be accessed through
the driveway at 1907 Garden Avenue. From 1907 Garden Avenue to Millrace Drive the
channel is inaccessible.
2. Millrace Drive to Franklin ‐ All‐weather access is available from road crossings including
Millrace Drive, Riverfront Parkway, and the University of Oregon’s bike bridge (near the canoe
house) and driveway (near the duck pond). There is also limited linear access from the paved
bike path that meanders along the north side of the channel from the duck pond driveway to
Millrace Drive. However, in most places the bike path is not directly adjacent to the channel‐
limiting equipment access to the channel from the path. Thus, the bike path may be a
valuable all weather haul route but may not be useful as an access point to the channel for
large equipment such as the Gradall.
3. Franklin to culverts west of Patterson St. – Access west of Millrace Drive is limited to
road crossings at Franklin Boulevard, Alder Street, Hilyard Street, and Patterson Street.
There is also limited access from two alleys on the north side of the channel between
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Alder and Hilyard Streets and between Hilyard and Patterson Streets. Two wooden
footbridges over the channel between Hilyard and Patterson Streets also provide limited
access. The downstream culvert outlet is accessible from the rear of the hotel at 476 E.
Broadway Avenue.
4. Duck Pond to Willamette River ‐ Access to this portion of the Mill Race is very limited. A
gravel road parallels the west bank of this reach. However, the steep, well‐vegetated
banks are difficult to access from this location. The only other access points are (1) to the
channel from the paved bicycle path and (2) to the outlet structure from the graveled
right‐of‐way on the south side of the railroad tracks.
Despite the limited direct access to the Mill Race in general, in‐channel maintenance efforts
may be improved through control of the water level. Coordination with the University of
Oregon to turn off upstream water pumps will allow the channel to drain. Reducing water flows
can been used to provide crew access to remove debris and trash from the channel by hand.

II. Management Concerns
A. Conveyance Issues
Occasional flooding has historically occurred at the downstream terminus of the Millrace,
where the waterway enters a 24” diameter storm pipe. When flow volumes (due to significant
storm events) exceed the capacity of this pipe, the surface level in the Millrace rises above the
concrete walls and water spills westward into the Broadway Hotel parking area.
B. Water Quality Issues
This channel receives stormwater from street and parking lot, residential, industrial and
commercial sources. Diverse point and non‐point sources of pollution in this waterway are
likely to contribute to lowered water quality along this reach. Residential dumping,
particularly near student housing, has been a chronic problem and likely contributes to the
degradation of water quality in this reach. In addition, resident waterfowl at the duck pond
may be contributing to seasonal raised fecal coliform levels. Much of the open channel is
adequately shaded by mature trees and buildings, reducing concerns of high water
temperatures faced by many open channels in the city. Water quality concerns along this
channel are a priority due to its direct connection with the Willamette River.
C. Natural Resources Issues
The upper most reach of the Millrace through Franklin Park provides important natural
resource benefits since it is surrounded by well‐established native trees and shrubs along with
important standing snags and downed logs. The section downstream from Franklin Park
provides much lowered natural resource values as a result of human impacts and developments
that directly abut the channel. In addition invasive vegetation such as Armenian blackberry and
English ivy are threats to this area.
The reach from Millrace Drive to Patterson Street provides even lower natural resource
benefits. The channel bottom is concrete along this reach which reduces the habitat for
microorganisms and invertebrates that may contribute to improved water quality. The banks
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are also concrete and bank tops are vegetated with manicured landscaping. Some of the
mature trees along the channel may be providing valuable habitat for birds, squirrels, and
insects, however the natural resource value is limited.
The small overflow reach that flows north out of the duck pond directly to the Willamette River
provides higher natural resource value due to the presence of well‐established native trees and
shrubs along with important standing snags and downed logs. Armenian blackberry and English
ivy are important threats to this area, as with the other reaches.
The proximity of this watercourse to the Willamette River, especially at the upstream and
downstream ends, is worth noting. For this reason the Millrace has the potential to serve as
important refuge, providing habitat for species also using the Willamette River.

III. Maintenance
A. Objectives
Due to the mixed ownership, different maintenance regimes exist in different reaches of the
Mill Race. For the City‐owned reaches (from the inlet to Millrace Drive) the objective of
maintenance is to protect and enhance natural resource values by protecting existing native
vegetation, controlling target invasive species, and maintaining conveyance capacity. From
Millrace Drive to the Willamette River, the University of Oregon is primarily responsible for
maintenance, although City staff are available to assist with the removal of obstructions and
debris to ensure adequate conveyance.
B. Reach Specific Maintenance
1. Conveyance
a. Bank stabilization – Bank stabilization is not a major concern along this low‐gradient water
body. However, some of the buildings are precariously close to the channel, and some
evidence of undermining is present.
b. Sediment removal ‐ The need for sediment removal is unlikely along this reach.
Accumulating sediment bars should be permitted to develop as long as conveyance is not
hindered and undermining of adjacent structures is not a risk. Staff occasionally remove
accumulated leaves and branches from the headgate area, using a dumptruck and Gradall.
c. Structure clearing and blockage removal ‐ Most of the structures along this stretch are
large and are unlikely to clog as long as periodic litter/trash removal efforts take place. Staff
should pay particular attention to the outlet located behind 476 E. Broadway Avenue and the
24” culvert under the bike path near the river. Sources of residential or commercial dumping
should be identified and discouraged. Illegal camps, particularly in the upper reach near
Franklin Park and the downstream reach near the Willamette River, should be posted and
trash cleaned regularly.
2. Vegetation
a. Native Vegetation ‐ Natural resource values will be enhanced by encouraging
establishment of native vegetation along the channel banks to provide a protected corridor
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for migrating wildlife and nesting birds and to provide habitat connectivity and improved
water quality.
Existing mature riparian vegetation should be protected and opportunities to native riparian
vegetation should be sought out.
b. Invasive species ‐ Natural resource values will be enhanced through efforts to control
invasive species, such as English ivy. Efforts to control exotic species affecting the channel
should emphasize the areas of higher natural resource value such as those near Franklin Park
and at the downstream end near the Willamette first and the rest of the channel secondarily.
For those areas maintained by the City, invasive species should be controlled in accordance
with the City of Eugene Parks and Open Space Division’s Integrated Pest Management Policy
and Operations Manual (see www.eugene‐or.gov). Section 3.3 of the City’s IPM Manual
provides guidance for controlling weeds along waterways. It breaks down waterway sites into
high, medium and lower quality aquatic and riparian habitats. In addition to categorizing sites,
the IPM Manual classifies weeds into three classes: highly invasive with potential for
eradication due to limited population size or distribution, highly invasive with potential for
control at a given site, and slow spreading invasives that are considered wide‐spread and
difficult to control. Appendix F of the IPM manual lists the common invasive weeds in this
region and defines their classification. The threshold for a given weed will depend on the
quality of the waterway and classification of the weed.
3. Structure repairs – There is evidence of deterioration of the 24" culvert under the bicycle
path at the downstream end near the Willamette River; however, it is still quite functional,
and it is unlikely that repairs will be required in the next 10 years.

IV. Recent Projects
A. Capital Improvement
Public Works Engineering upgraded the headgate structure in 2008, primarily replacing the
aging grates, floating oil boom and threadstock on the large knife valve.
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River Road‐Santa Clara Basin
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East Santa Clara Waterway

East Santa Clara Waterway

Open Waterway Maintenance Plans (October 2014)

153

East Santa Clara Waterway
Basin:

River Road‐Santa Clara

General location:

North River Road Area

Upstream terminus:

Culvert outfall at Madison Middle School

Downstream terminus:

Leaves UGB and Basin at Beacon Drive

Approximate length:

1,740’

Flow persistence:

Perennial

I. General Description
A. Location
East Santa Clara Waterway is a low gradient waterway that generally flows from south to north
in the north River Road area. The majority of the waterway flows through rural residential and
agricultural areas with only two segments flowing through City‐owned land. The upstream
portion of the creek flows along the western boundary of Santa Clara Park for approximately
740 feet. At River Loop 2 the creek leaves City ownership and flows northwest, in and out of the
UGB, through primarily rural agricultural land. After a little over half a mile it flows along the
northeast boundary of Wendover Park for about 1,000 feet. From Wendover Park the creek
flows north to Beacon Road where it leaves the UGB and flows more easterly before entering
the Willamette River.
B. Physical Characteristics
The upstream reach adjacent to Santa Clara Park is relatively wide and deep, given that it only
flows intermittently in this reach and dries up in the summer. Both the channel itself and the
two large culverts under River Loop 2 have plenty of capacity. The northern reach of this
waterway, adjacent to Wendover Park is wider and has year round water. About 400 feet north
of where the creek first flows into Wendover Park it is joined by an unnamed waterway that
flows in from the east. At is this point the waterway is 100’ wide appears to be more like a
backwater slough than a creek.
SCS soils maps indicate that the area consists of Chehalis soil types. These soils are a silty, clay,
loam that is typically well‐drained and has moderate permeability.
C. Vegetation
The upper reach adjacent to Santa Clara Park has some mature Oregon ash, red‐osier dogwood,
willow, ninebark, vine maple and elderberry. The north end of this reach has only sparse
overstory, while the south end has a little more of a riparian forest. The eastern edge of the
riparian forest is mowed and private properties border the western edge. Invasive species,
including blackberry, English ivy, and hops are present, particularly on the east bank and
northern end of the reach. The western bank, adjacent to the private property appears to both
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have areas of residential dumping as well as areas where the private property owners appear to
be controlling the invasives on City property.
The lower reach, adjacent to Wendover Park, has a healthy riparian forest along the west bank
consisting primarily of large, mature Oregon ash and bigleaf maple. The understory vegetation
is a mix of snowberry, red‐osier dogwood, snowberry, osoberry, filberts, cherry, ferns,
blackberry and English ivy. The east bank is privately owned and appears to be farmed relatively
close to the edge, particularly in the center of this reach, where a wall of blackberry extends
down to the water.
D. Physical Access
Physical vehicular access is limited to access from the top of bank at Santa Clara and Wendover
Park during the dry season. The upstream reach adjacent to Santa Clara Park is readily
accessible on foot, while the downstream reach at Wendover is more difficult due to the
density of riparian vegetation.

II. Management Concerns
A. Conveyance Issues
This waterway has a relatively low gradient and there generally appears to be sufficient flood
capacity. The channel is 10‐12’ deep at between 30 and 40 feet wide in the upstream reach
adjacent to Santa Clara Park. The lower reach adjacent to Wendover Park is wide and more
slough‐like, retaining standing water in the summer. It is unclear whether the standing water is
the result of beaver activity downstream, a man‐made structure, a natural high spot that backs
water up or whether it is tied to the Willamette River flow elevations. There is no history of
flooding in either of these two reaches.
B. Water Quality Issues
Since this waterway flows through rural agricultural land and adjacent to residential properties,
water quality issues include non‐point source pollution resulting from fertilizer and pesticide
runoff from agricultural lands and landscaped yards. The lower reach adjacent to Wendover
may become stagnant in the summer and may become susceptible to blue‐green algal blooms
or aquatic weed infestations.
C. Natural Resources Issues
The upper reach at Santa Clara Park has only moderate native riparian vegetation and has fairly
high cover of exotic species such as Armenian blackberry and English ivy. It does however
provide connectivity between the lower reaches of this remnant waterway and the Willamette
River to the east. The section of waterway adjacent to Wendover Park has higher natural
resource value due to the presence of a higher quality riparian forest that provides wildlife with
important sources of food, shelter. This intact riparian corridor provides connectivity with the
Willamette River. In addition the backwater slough provides year round habitat for native
wildlife species such as Western pond turtle, kingfisher, green herons, beaver and various
species of waterfowl.
While no aquatic weeds have been observed in this waterway, aquatic weeds, such as Ludwigia
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hexapetala, could become established there. Currently there is a healthy population of the
native Nuphar lutea or yellow pond‐lily, however this doesn’t appear to be causing any
conveyance issues.
III. Maintenance
A. Objectives
Maintenance objectives should emphasize preserving and enhancing the riparian forest
integrity, while protecting private property from hazard tree damage and flooding. Most
maintenance will be on an as‐needed basis, initiated through periodic inspection by the City or
citizen complaint.
B. Reach Specific Maintenance
1. Conveyance
a. Bank stabilization – There is no evidence of significant bank erosion along this low‐gradient
channel and it is unlikely that bank failures will occur in the future.
b. Sediment removal ‐ The lack of accessibility and the low‐gradient character of this reach
make sediment removal unlikely along this reach.
c. Structure clearing and blockage removal ‐ Crews should inspect this waterway periodically
for accumulated debris or dumped litter/trash particularly in the upstream reach adjacent to
Santa Clara Park. Woody material that has fallen into the channel should be left as wildlife
habitat unless it is causing a significant conveyance problem. Because the riparian vegetation
is growing along and in the channel, there is the potential that woody material may
accumulate and occasionally block water flow. Woody material should be removed only if it is
causing a conveyance problem. Sources of residential dumping should be identified and
discouraged.
2. Vegetation
a. Native Vegetation ‐ Existing mature riparian vegetation along both reaches should be
protected. Opportunities to plant native riparian vegetation at Santa Clara Park should be
sought, especially when the site is developed in the future. At Wendover Park beaver have
occasionally removed some of the smaller cottonwoods growing on the upper edge of the
riparian corridor. This activity should be monitored periodically and staff should consider
fencing any mature native trees along the waterway that are being targeted by beaver.
b. Invasive species – Both reaches could benefit from adoption groups that could help play a
role in invasive species control. Natural resource value of the upper reach in particular would
be increased if some of the invasive species were brought under control and native trees and
shrubs were planted in their place. The lower reach is in better shape although there are still
invasive black locust seedlings in the clusters of trees west of the riparian corridor in
Wendover Park.
IV. Potential Future Projects
Wendover Park will be developed in the future. The current plan includes protection of the
existing riparian forest.
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Flat Creek
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Flat Creek
Basin:
General location:
Upstream terminus:

River Road‐Santa Clara
Flows north from the Northwest Expressway near Cherry Ave
to the UGB at Hyacinth Street
Northwest Expressway near intersection of Filbert and Cherry
Avenues

Downstream terminus:

Hyacinth Street near Lynbrook Drive

Approximate length:

2,600'

Flow persistence:

Intermittent

I. General Description
A. Location
Flat Creek is a long, low gradient waterway that starts just north of the Northwest Expressway
near the intersection of Filbert and Cherry Avenue. It flows in a northwesterly direction through
residential areas eventually leaving the UGB north of Irvington Drive near Hyacinth Street (off
of Lynnbrook Drive). Flat Creek flows through City property in three separate reaches:
1. Walnut Grove Park – Flat Creek enters Walnut Grove Park in the southeast corner of the park
near Hatton Street and flows to the northwest for 745 feet where it enters Walnut Grove
Pond. Walnut Grove Pond is connected to the rest of the Flat Creek system where it passes
through a set of double culverts under the Maxwell Connector at the north end of the ponds.
2. Bramblewood Park – Flat Creek once again flows through City property from the south end
of Bramblewood Park, just north of Maxwell Road, to the north boundary of the park
approximately 1,000 feet to the northeast.
3. Arrowhead Park – Approximately 1.6 miles north, near the intersection of Arrowhead Street
and Alderbrook Lane, Flat Creek enters into Arrowhead Park. The first 1,600 linear feet of
creek meander through a narrow band of riparian vegetation sandwiched in between the
back yards of a residential neighborhood. From there the creek enters the larger more
developed Arrowhead Park where it flows north for another 440 feet before existing the
park south of Irvington Drive.
B. Physical Characteristics
In general, this low‐gradient, wide channel is quite shallow and wide. The upstream portion of
the waterway appears highly modified as is evident in the reach through the southeast portion
of Walnut Grove Park, which resembles a large trapezoidal ditch more than it does a natural
stream. North of Maxwell Road the creek appears to follow a more natural meandering pattern,
although it continues to be highly constrained on both sides primarily by residential
development.
SCS soils maps indicate that soils along the Walnut Grove Park section of the creek are primarily
Salem silty loam before the creek enters Walnut Grove Pond and Pits soil type from the pond to
Maxwell Road. The soils north of Maxwell Road, including the two Flat Creek segments that
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flow through Bramblewood and Arrowhead Parks are Malabon silty clay loams. Composed of
silty, clayey alluvium, these soils typically form in low‐gradient areas (slope 0 to 3 percent).
Permeability of these soils is moderately slow.
C. Vegetation
The Walnut Grove portion of Flat Creek is very poorly vegetated and lacks a mature riparian
corridor. The only native species present along the waterway upstream of the pond are sparse
cottonwoods and willows. The segment through Bramblewood Park is well vegetated however
the riparian forest is dominated by cherry, locust, and other invasive tree species. There are
some Oregon ash, osoberry, and ferns; however there is also plenty of blackberry and English
ivy. The portion of Flat Creek that flows through Arrowhead Park is entirely vegetated. A well‐
established overstory of Oregon ash (Fraxinus latifolia) interspersed with Oregon white oak
(Quercus garryana), willow (Salix sp.), and cottonwood (Populus trichocarpa) shades the
channel. Dense understory shrubs include Armenian blackberry (Rubus bifrons), wild rose (Rosa
nutkana), snowberry (Symphorocarpus alba), hazelnut (Corylus sp.), poison oak (Toxicodendron
diversiloba), hawthorn (Crataegus sp.), English ivy (Hedera helix) and slough sedge (Carex
obnupta).
D. Physical Access
1. Walnut Grove Park – The upstream segment of the creek is accessible by vehicle during the
dry season from Hatton Avenue. This area is rough mowed and is fairly open, however wet
season access is limited. This segment is readily accessible on foot on the north side from
Hatton and on the south side by crossing the creek at a low spot near the ponds.
2. Bramblewood Park – Vehicular access to the creek only possible at the road crossings at
Allea Drive to the south and Bramblewood Lane in the center of the park. The rest of that
reach of creek is accessible on foot, although the vegetation is dense throughout much of
the riparian corridor.
3. Arrowhead Park – At the upstream end, there is a graveled right‐of‐way along the west side
of the channel and a paved right‐of‐way on the east side. There are several access points
along both banks. However, the narrow right‐of‐way (15 feet) in conjunction with the sharp
bends of the channel makes full channel access from any one point impossible. Other access
points along the western bank include Arrowhead Street, Irvington Drive, and through 15
foot easements at Quail Ridge Lane and Goosecross Lane. The eastern bank is accessible
from Arrowhead Street, Rhine Way, and Merlot Way, with partial access from Irvington
Drive. The graveled road along the bank top ends at the northern end of the reach, where
the creek enters the fenced property at 1250 Irvington Drive. At this location a chain link
fence prevents access. However, if legal access can be assured, the creek is only accessible at
this location from a grassy area along the eastern bank.

II. Management Concerns
A. Conveyance Issues
In general this waterway is very low gradient, shallow, and does not drain quickly. These
characteristics along with the slow permeability of the soil provide conditions that may not
adequately protect adjacent property owners from flooding particularly in the reaches that flow
through private property, such as south of Arrowhead Park. The upstream sections in Walnut
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Grove Park and Bramblewood are wider and provide an adequate buffer for adjacent property
owners. Despite the apparent low capacity of this reach, hydraulic analysis of the basin did not
indicate hydraulic deficiencies along the City owned sections, nor has there been any history of
flooding.
B. Water Quality Issues
Water quality issues along this reach relate primarily to landscape maintenance activities of
adjacent property owners. Fertilizer and pesticide runoff from landscaped yards is likely.
Similarly, there has been historic evidence of landowners disposing of yard clippings in the
creek at various locations. Road/driveway runoff may also affect water quality. Bioswales
constructed adjacent to the Arrowhead Park reach, as part of the Ryan Meadows development,
should filter materials from this location if properly maintained.
C. Natural Resources Issues
The upstream reach of the creek that flows through Walnut Grove Park is of lower natural
resource value than the other two stream reaches, primarily because of the lack of mature
riparian habitat and the channelization that occurred in the past. The pond at Walnut Grove
provides higher natural resource values, especially since it provides habitat for Western pond
turtles, waterfowl, and other native aquatic species. Western pond turtles are considered a
sensitive species by the State of Oregon and their populations have been in decline throughout
the state. While it is unknown how many Western pond turtles are in the Walnut Grove ponds,
they are present and efforts should be made to maintain and enhance both basking and nesting
habitat.
The Flat Creek segments that flow through Bramblewood and Arrowhead Parks have much
higher natural resource value than the upstream reach near Walnut Grove in part due to the
more mature vegetation. In addition, the channel in these reaches does not appear to have
been channelized or reconfigured significantly from its natural historical meander. The well‐
established riparian forest serves as a valuable habitat and travel corridor for birds and wildlife,
improves water quality through filtration of sediments and uptake of nutrients, and keeps
flowing water temperatures low by shading the channel. The Metropolitan Natural Resource
Special Study gives the Arrowhead section a high rating for wildlife value and recommends
waterside protection.
Development in the Arrowhead Park area in the mid to late 2000s altered the hydrology of
this reach of channel. Similarly, direct and indirect construction‐related damage to trees
resulted in increased tree mortality and disease. Weakened and dead trees can pose a
hazard to people and property. It will probably take ten years or more for the forest in this
area to stabilize from these developments. During this period hazard trees may be a
problem.
Finally, exotic species, such English ivy (Hedera helix), threaten the natural resource values of
this waterway, especially in Bramblewood Park, and should be removed as feasible.
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III. Maintenance
A. Objectives
Maintenance objectives along the creek sections should emphasize preserving the riparian
forest integrity and natural stream hydrology, while protecting private property from hazard
tree damage and flooding. Most maintenance will be on an as‐needed basis, initiated through
periodic inspection by the City or citizen complaint.
An additional objective for the Flat Creek waterway is to maintain and enhance Western pond
turtle habitat in the ponds at Walnut Grove Park.
B. Reach Specific Maintenance
1. Conveyance
a. Structure clearing and blockage removal ‐ Crews should inspect this waterway periodically
for accumulated debris or dumped litter/trash. Woody material that has fallen into the
channel should be left as wildlife habitat unless it is causing a significant conveyance problem.
Because the riparian vegetation is growing along and in the channel, there is the potential
that woody material may accumulate and occasionally block water flow. Woody material
should be removed only if it is causing a conveyance problem. Sources of residential dumping
should be identified and discouraged. If beaver move into a waterway or if large woody debris
becomes jammed near culverts, blockage removal may be necessary.
2. Vegetation
a. Native Vegetation ‐ In order to balance healthy native riparian habitat with the need to
provide conveyance, the City uses manual labor to selectively prune and remove vegetation
immediately adjacent to the waterway, where it has the most potential to impede flow. This
approach to woody vegetation maintenance is called “greenpiping” since it effectively creates
or maintains a conveyance corridor through living vegetation.
A large number of hazard trees that have been removed in the past along the section of
adjacent to Arrowhead park. Ongoing tree inspection, maintenance, and removal will be
necessary to protect adjacent property and people from tree damage. Only hazard trees
should be removed to avoid overharvesting trees in the channel, which may exacerbate
problems of windthrow and weaken the stability of the forest generally. Creating and/or
leaving habitat trees when possible would improve natural resource values for wildlife.
The bioswale area at the end of Quail Ridge Lane requires annual maintenance. Mowing
should be done annually late in the season (around mid‐August) to allow the vegetation to
go to seed. The wildlife value of this area could be improved by increasing the diversity of
native species as well as by planting native trees and shrubs. For example, establishing
several oak trees (Quercus garryana) would provide valuable food and shelter for animal
populations. This area may be a good candidate for an adoption group.
b. Invasive species ‐ Exotic species of concern in and along the waterway include English ivy
(Hedera helix), Armenian blackberry (Rubus bifrons), and reed canary‐grass (Phalaris
arundinaceae) among others. Priorities should be the removal of English ivy off of trees and
the removal and replacement of Armenian blackberry with native species, as is feasible.
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The large pond at Walnut Grove Park should be monitored periodically for aquatic and
emergent invasive species such as floating primrose willow (Ludwigia hexapetala) and purple
loosestrife (Lythrum salicaria). Floating primrose willow was discovered in a small private
pond, known as the Park Avenue Pond, upstream of Walnut Grove in 2013. This pond is
owned by numerous landowners and is created by backing up water on Flat Creek. Since
floating primrose willow has the ability to propagate both from plant fragments and by seed,
there is the potential for it to move downstream along Flat Creek into the Walnut Grove
pond. Floating primrose willow should be treated aggressively as early as possible after
detection.
3. Habitat Enhancement
a. Western pond turtle habitat – Not much is known either about the population of
Western pond turtles present in Walnut Grove pond or about where they may be nesting.
Visual surveys of adult turtles and searching for and mapping turtle nests should be
undertaken at some point to help guide turtle habitat protection and maintenance.
Habitat enhancement efforts aimed at Western pond turtles should focus on basking and
nesting habitat. While basking logs have been installed in the past, the logs, cables, and
anchors have deteriorated over time and need replacement. Thought should be given to
how to extend the life of these structures, for example by using thicker cables, more robust
anchors, and/or using different tree species for log material.
Nesting areas should be kept open with little woody vegetation and sparse vegetation
cover. If mowing is required it should occur in May just before nesting season begins.
Western pond turtles generally nest between late May and early July. While the young
hatch in September they generally remain in the nests until the following spring.
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Sprin Creek

Spring Creek
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Spring Creek
Basin:

River Road‐Santa Clara

General location:

River Road between Spring Creek Road and Springwood Drive

Upstream terminus:

Bridge under River Road at Awbrey Park

Downstream terminus:

Northeast corner of 4495 River Road

Approximate length:

1,700’

Flow persistence:

Perennial

I. General Description
A. Location
Spring Creek is a long low gradient waterway that generally flows from south to north in the
vicinity of River Road. The majority of the waterway flows through residential areas with only
two segments flowing through City‐owned land. The creek first enters City property just north
of Spring Creek Drive where it flows under River Road and into the southwest corner of Awbrey
Park. From the bridge at River Road the Creek flows northeast and then northwest through the
park, leaving the boundaries of Awbrey Park at the north end, where it enters into private
residential property. From there the creek flows generally north for 1,300 feet or so and enters
City ownership again at the northeast corner of the lot at 4495 River Road. At this point the City
owns an approximately 800 foot reach that flows north under Springwood Drive and terminates
100 foot north of the bridge. From here the creek leaves City ownership and flows through
residential property, rural agricultural lands, and eventually out to the Willamette River.
B. Physical Characteristics
Spring Creek in general is a low gradient creek that while constrained by residential
development does not appear to have been overly channelized over long reaches. As it flows
through Awbrey park it has a natural meander, however the creek bed appears to be somewhat
incised. The downstream City‐owned reach is much wider and shallower and appears to
possibly have been channelized historically.
SCS soils maps indicate that the area consists of Malabon silty clay loams. Composed of silty,
clayey alluvium, these soils typically form in low‐gradient areas (slope 0 to 3 percent).
Permeability of these soils is moderately slow.
C. Vegetation
The Awbrey Park reach is well vegetated with mature riparian trees including Oregon ash,
bigleaf maple, and Doug fir. Portions of this reach also have the most diverse native understory
reaches of any in the City of Eugene park system. This includes snowberry, Oregon grape,
ninebark, vine maple, osoberry, thimble berry, ferns, sedges, and numerous understory forb
species. This park has a very active Eugene Park Steward adoption group called the Friends of
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Awbrey Park that have been enhancing the riparian understory with native shrubs and forbs.
There are still areas with blackberry and English ivy, particularly in the northeast corner of the
park which is less accessible especially during the winter months.
The lower reach of Spring Creek upstream of Springwood drive is much more sparely vegetated.
There are a few mature Oregon ash, big leaf maple and willows, particularly at the upstream
end, however in general this reach lacks mature riparian vegetation. Efforts by a group of local
neighbors to remove blackberry and plant native trees and shrubs has improved the habitat
quality. The channel itself in this reach is predominated by reed canary grass.
D. Physical Access
Physical vehicular access is limited. The Awbrey Park reach is really only accessible by vehicle at
the upper portion adjacent to River Road. The northern reach is only accessible by vehicle at
Springwood Drive. Access on foot is feasible along both of these reaches.

II. Management Concerns
A. Conveyance Issues
This reach has a relatively low gradient. The channel is shallow particularly up near Springwood
Drive, although there generally appears to be sufficient flood capacity. During late summer in
particularly dry years this waterway ceases to flow in some areas, resulting in some standing
water in the low spots.
B. Water Quality Issues
Water quality issues along this reach relate primarily to landscape maintenance activities of
adjacent property owners. Fertilizer and pesticide runoff from landscaped yards is likely.
Similarly, there has been historic evidence that several landowners were disposing of yard
clippings in the creek. Road/driveway runoff may also affect water quality.
C. Natural Resources Issues
The reach through Awbrey Park is of relatively high natural resource value due to the well‐
established riparian forest in the park and efforts by the Friends of Awbrey Park to remove
invasive species and enhance the native understory diversity of the riparian forest throughout
the park. The reach upstream of Springwood Drive is lower in natural resource value due to the
lack of mature riparian forest and the predominance of reed canary grass in the channel.
However, recent efforts to control invasive species and plant native riparian vegetation will
improve the natural resource value of this reach in time.

III. Maintenance
A. Objectives
Maintenance objectives should emphasize preserving the riparian forest integrity and natural
stream hydrology, while protecting private property from hazard tree damage and flooding.
Most maintenance will be on an as‐needed basis, initiated through periodic inspection by the
City or citizen complaint.
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B. Reach Specific Maintenance
1. Conveyance
a. Structure clearing and blockage removal ‐ Crews should inspect this waterway periodically
for accumulated debris or dumped litter/trash. Woody material that has fallen into the
channel should be left as wildlife habitat unless it is causing a significant conveyance problem.
Because the riparian vegetation is growing along and in the channel, there is the potential
that woody material may accumulate and occasionally block water flow. Woody material
should be removed only if it is causing a conveyance problem. Sources of residential dumping
should be identified and discouraged. If beaver move into a waterway or if large woody debris
becomes jammed near culverts, blockage removal may be necessary.
2. Vegetation
a. Invasive species – The primary concern along this waterway is reed canary‐grass (Phalaris
arundinaceae) which had become well established near Springwood Drive and had begun to
interfere with conveyance.

IV. Recent Projects
A. Vegetation Enhancement
In 2008, volunteers planted several dozen native trees and shrubs along both banks upstream
of Springwood Drive. POS crews have supplemented tree plantings in the following years in an
effort to restore large canopy trees to this area.
In 2011, a contractor installed several thousand square feet of shade cloth in an effort to
control the reed canary‐grass population in the main channel; the shade cloth was removed in
2014. Native willow cuttings, sedges and grasses have been planted in the areas treated with
shade cloth. Given that reed canary‐grass is present upstream and upslope of the areas treated,
it is expected that the area will be recolonized, but hopefully the increased shade cast by
willows and maturing trees will create less favorable conditions for reed canary‐grass resulting
in more areas of open water.
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Laurel Hill Basin
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Laurel Hill Creek
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Laurel Hill Creek
Basin:

Laurel Hill

General location:

Parallel to Augusta Street south of 16th Avenue

Upstream terminus:

South end of Oak Creek Apartment property

Downstream terminus:

North end of Oak Creek Apartment property

Approximate length:

605'

Flow persistence:

low‐gradient perennial stream

I. General Description
A. Location
The open waterway is located in the Laurel Hill Basin on the east side of the 200 block of
Augusta Street. This section of the channel currently runs parallel to Augusta Street through the
property of the Oak Creek Townhomes complex.
B. Physical Characteristics
This low‐gradient perennial stream is approximately 605 feet long. It daylights from a 48"
culvert near the southern boundary of the Oak Creek Apartment property, passes through two
short culverts, and drops into a 66" tip‐down structure at the northern property boundary. The
bank‐full channel averages 10 feet wide and 4 feet deep.
SCS soil survey maps for Lane County indicate that soils in this area are in the Pengra series,
which are described as deep silt loam, somewhat poorly drained soils on toe slopes and fans.
Gravel, rocks, and other materials in the channel bottom provide important structure to the
stream to slow flows and allow deposition during low water. The channel slopes are steep and
constrain stream flows. As a result, the channel is downgrading and bank undercutting is
occurring in places. Conversely, the well‐established root structure of overstory trees and
stream‐side vegetation is contributing to bank stability. At present, the channel banks appear to
be stable although several areas that are being undercut are at risk of future sloughing.
Approximately 100 feet south of the tip‐down structure is a concrete shield protecting multiple
utility conduits that cross the channel. The soil is eroding around the shield and several of the
conduits are exposed. Erosion is also occurring at the inflow mouths of all culverts.
C. Vegetation
The tops and slopes of the channel banks are landscaped with grasses and forbs interspersed
with small shrubs. The channel is well shaded by a mature overstory of Oregon white oak
(Quercus garryana) and Oregon ash (Fraxinus latifolia).
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D. Physical Access
The northern reach of the channel is physically accessible from the apartment parking area
along the eastern edge of this reach. The middle section of the reach is accessible from the two
private driveways, which cross the channel at the culverts, and from the landscaped area along
this reach of the channel. The southern end of the channel is physically accessible from the
front lawn area of the apartments. While there is little shrubby vegetation impeding access to
the channel, mature trees grow along the banks and may limit access by larger equipment. To
avoid damaging soil or mature landscaping, heavy equipment should access the channel only
from the above‐mentioned paved surfaces (parking area and two driveway areas).

II. Management Concerns
A. Conveyance Issues
There are no impoundments or other blockages that significantly impede flow through this
channel. According to basin planning reports, the capacity of this narrow channel may be
insufficient to accommodate basin runoff under future build‐out conditions, especially at the
southern end of the channel.
B. Water Quality Issues
Relatively few on‐site pollutant sources were noted. It does not appear that herbicides are
being used along the stream bank. Stormwater runoff directly from the adjacent parking area is
the largest source of on‐site pollution inputs. A small amount of garbage was present, especially
at the tip‐down structure grate. Coarse organic inputs to the stream are limited to a small
amount of mowed grass, branches, and leaves that fall into the channel. With the exception of
the autumn leaf pulse that occurs as overstory trees lose their leaves, there does not seem to
be a significant source of large organic material. Sediment inputs may be significant if bank
failure occurs.
C. Natural Resources Issues
The habitat value of this waterway is relatively high considering its location and size. The
relatively complex in‐stream structure (pools, riffles, runs, etc.) created by gravel, rocks,
branches, and roots provide a variety of habitat types for aquatic organisms and increase
concentrations of dissolved oxygen. The overstory of trees provides shade over the length of
the stream, protecting the water from solar heating. Similarly, the stream‐side vegetation and
overstory trees provide important food sources for aquatic insects and microorganisms. The
waterway contains a diversity of aquatic and terrestrial insect species. However, no fish or
amphibians were noted. Also, children living at the apartment had never seen crayfish in the
stream. The lack of shrubby vegetation along the streambanks reduces the habitat value of the
riparian zone for migrating wildlife and nesting birds. However, the overstory trees provide
nesting sites and food sources for certain bird populations.

III. Maintenance
A. Objectives
Conveyance concerns along this open waterway will not be amenable to simple maintenance
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projects and will require capital improvements to increase the capacity of the channel. This
waterway is inspected frequently and the tip down structure at the north end requires frequent
cleaning. Other maintenance opportunities will be limited to occasions of bank failure.
B. Reach Specific Maintenance
1. Conveyance
a. Bank stabilization – Channel slope stability should be closely monitored at this site.
Significant bank failures should be stabilized. Rip‐rap may be necessary, but this location may
be a good candidate for alternative stability measures such as deflectors, bank shaping, and
planting. If conveyance can be ensured by increasing channel capacity or by construction of a
high flow by‐pass, opportunities to slow water flow through this reach should be sought.
Widening the channel, adding in‐stream structures, and encouraging meander where possible
will reduce channel downgrading, improve slope stability, and improve water quality and
natural resource value.
b. Sediment removal ‐ Routine channel clearing does not appear to be necessary as a routine
maintenance activity.
c. Structure clearing and blockage removal ‐ Occasional debris removal, particularly at the tip‐
down trash rack, may be required, especially following larger storm events. This structure is
particularly prone to clogging and will require fairly frequent monitoring and clearing.
2. Vegetation
a. Native Vegetation ‐ The apartment owner is managing the vegetation along the channel to
maintain a manicured landscape appearance. He has been “weed‐whacking” grasses and
forbs on the slopes and tops of the bank and pruning shrubs on bank tops. Thus, routine
vegetation management by the City is not required at this time. Natural resource values can
be enhanced to provide a protected corridor for migrating wildlife and nesting birds by
encouraging establishment of denser vegetation along the tops of the bank of the entire
reach and on the slopes of the bank along the northern end of this channel segment.
3. Structure repairs – Reinforcing the inflow openings around culverts will reduce erosional
damage that is occurring and reduce the need for future replacement of these facilities.
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Appendix A. Best Management Practices for Open Waterways
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Appendix B. Cottonwood Management Plan
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Cottonwood Hazard Management Plan for the Roosevelt Channel and Upper Amazon
The purpose of this document is to outline the approach that the Parks and Open Space (POS) Division
will take in managing black cottonwood trees in the Roosevelt Channel and the upper Amazon
(between Martin Street and 33rd Ave).
Black cottonwoods are the focus of this document and strategy given this species’ rapid growth rate,
tendency to fail unexpectedly (limb drop in particular), and the relative abundance and density of
cottonwoods in these waterways. Given the City’s shift in management practices along waterways
over the past 2 decades, there exists an abundance of cottonwoods approaching the size and age at
which they begin to pose hazards.
The Roosevelt Channel and upper Amazon have been chosen as the focus of this plan due to their
density of black cottonwoods in the 10 – 20 year age range, and the linear layout of these natural
areas. Both sites form fairly narrow bands of trees with pedestrian and vehicle thoroughfares on one
or both sides.
Roosevelt Channel
It is proposed that cottonwoods that exceed 50 feet in height and/or leaning over target areas be
removed, providing that there are no budget or staffing constraints. As individual trees approach 50
feet tall, they will be removed by POS staff and the stump treated with herbicide to prevent re‐
sprouting. Given the current density and ages of cottonwoods along this waterway, such a
management practice would never completely eliminate this species from the site. Indeed, elimination
of cottonwoods at this site is not the goal; elimination of hazardous cottonwoods is the goal.
Removed cottonwoods would be replaced (in a nearby location, usually on the north bank due to
special constraints on the south bank) with young big leaf maple. Additionally, native willows will be
planted along the water’s edge on the south side where woody vegetation cover is insufficient. Maples
appear to perform well in this area and would be better suited than cottonwoods in terms of strength
and longevity.
Upper Amazon Channel
Most of the natural area between Martin Street and 33rd Ave is bordered by Eugene Water and Electric
Board (EWEB) transmission and/or conductor lines. In these locations, EWEB’s contractor assesses,
prunes or removes trees within their easement that they deem hazardous. In those locations that are
not included in the EWEB easement (primarily the west side, south of Larch Street) Natural Resources
staff will annually inspect the area for hazardous trees, and respond accordingly.
Existing snags and/or created snags will remain where conditions permit, as they are an important
element of this ecosystem. The safety of snags will be assessed annually by NR staff in order to insure
that they pose no significant hazard to the public or to infrastructure. Consideration will be given to
height of snag, lean, integrity of the wood, and any targets within the “fall zone”. As snags are deemed
hazardous, they will be felled.
No replanting of removed trees is proposed in the upper Amazon, given the density of young trees.
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