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Table E-1. CIP Hydraulic Model Parameters and Results

. . Future 10 yr CIP Future 25 yr CIP Future CIP Max Flow
Node Name Invert Elevation (ft) Ground Elevation (ft) Max Water Surface Max Water Surface (cfs)
LinkID | Length (ft) | Shape DHz';':tt:’fg Slope (%) US DS US DS US DS US DS US DS 104r | 2541 C',\':u:;’::t
Herman Road System
322603 108.8 Circular 2.0 2.2 322601 _HE-0160 HE-0150 127.3 125.0 131.1 130.0 129.3 128.4 130.37 129.05 14.24 16.61 CIP #5
Link48 200.0 Circular 3.0 0.1 HE-0150 HE-0140 124.5 124.2 130.0 129.0 128.4 128.1 129.05 128.68 16.58 19.31 CIP #5
Link49 200.0 Circular 3.0 0.1 HE-0140 Node571 124.0 123.7 129.0 128.6 128.1 127.6 128.68 127.94 23.59 27.46 CIP #5
Link50 200.0 Circular 3.0 0.1 Node571 322634.0 123.5 123.2 128.6 128.2 127.6 127.0 127.94 127.20 23.59 27.46 CIP #5
Link52 200.0 Circular 3.0 0.1 HE-0120 322634.0 123.3 123.2 128.3 128.2 127.0 127.0 127.17 127.20 -5.42 -6.14 CIP #5
Link51 160.0 Circular 3.0 0.1 HE-0120 322613.0 123.3 123.2 128.3 128.2 127.0 126.9 127.17 127.09 8.68 9.99 CIP #5
Manhasset Drive System
267387 102.0 Circular 2.5 4.1 261974 _HE-0510 | 262060_HE-0500 | 157.90 153.75 160.40 160.40 158.65 154.70 160.16 154.80 15.0 17.4 CIP #1
Link9 200.0 Circular 2.5 3.4 262060_HE-0500 Node280 153.75 147.00 160.40 153.00 154.70 147.81 154.80 147.88 16.0 18.6 CIP #1
Link12 200.0 Circular 2.5 3.2 Node280 Node283 146.80 140.40 153.00 146.40 147.70 141.47 147.78 141.60 16.0 18.6 CIP #1
Link15 200.0 Circular 2.5 1.2 Node283 HE-0490 140.20 137.90 146.40 143.40 141.47 139.17 141.60 139.37 16.0 18.6 CIP #1
Link11 350.0 Circular 2.5 0.9 HE-0490 262001 137.70 134.65 143.40 139.76 139.17 136.70 139.37 137.02 19.2 22.3 CIP #1
266696 47.4 Circular 2.5 0.6 262001 259248 134.65 134.37 139.76 139.25 136.70 136.19 137.02 136.50 19.2 22.3 CIP #1
266695 132.0 Circular 2.5 0.6 259248 262763_HE-0480 | 134.17 133.40 139.25 138.78 136.19 135.34 136.50 135.55 19.2 22.3 CIP #1
268265 149.3 Circular 3.0 0.1 262763 _HE-0480 262764 133.20 133.00 138.78 137.99 135.34 134.47 135.55 134.59 20.9 24.3 CIP #1
268266 407.7 Circular 3.0 0.7 262764 262765_HE-0470| 132.80 129.98 137.99 135.43 134.29 132.26 134.48 132.52 20.9 24.3 CIP #1
266697 194.1 Circular 3.0 0.2 262765 _HE-0470 271161 129.88 129.56 135.43 132.56 132.26 131.18 132.52 131.31 25.1 29.3 CIP #1
Nyberg Creek System
Link90 80.0 Circular 2.0 3.0 263397 _NY-0290 Node597 179.70 177.30 187.40 186.35 181.24 179.00 182.73 180.36 33.3 36.3 Cip#2.1
Link91 180.0 Circular 2.0 2.4 Node597 Node598 177.30 173.02 186.35 182.52 179.00 174.72 180.36 175.02 33.3 36.3 CIP#2.1
Link95 190.0 Circular 2.0 2.6 Node598 Node599 172.82 167.92 182.52 173.78 174.44 169.54 174.70 169.76 33.3 36.2 Cip#2.1
Link92 230.0 Circular 2.0 3.4 Node599 Node600 167.72 159.79 173.78 166.36 169.14 161.21 169.24 161.31 33.3 36.2 CIP#2.1
Link93 161.0 Circular 2.0 5.6 Node600 Node602 159.63 150.56 166.36 157.22 160.83 151.76 160.90 151.83 33.3 36.2 Cip#2.1
Link94 162.0 Circular 2.0 7.2 Node602 Node603 150.51 138.77 157.22 146.89 151.61 139.87 151.67 139.93 33.3 36.2 CIP#2.1
Link78 220.0 Circular 2.0 6.6 Node603 NY-0230 138.51 123.97 146.89 130.70 139.65 125.32 139.71 125.58 33.3 36.2 Cip#2.1
Link96 120.0 Circular 2.0 8.6 NY-0230 270963 123.86 113.50 130.70 123.15 125.32 116.00 125.58 116.10 53.5 59.7 CIP#2.1
Link89 400.0 Circular 4.0 1.3 270971 NY-0250 125.30 120.00 130.80 126.15 127.24 125.46 127.55 126.06 52.9 63.3 CIP #2.2
264286 237.6 Circular 4.0 0.4 NY-0250 262213 119.80 118.80 126.15 125.08 125.46 124.81 126.06 125.08 51.2 59.3 CIP #2.2
Link97 150.0 Circular 4.0 0.5 262213 Node569 118.80 118.00 125.08 125.27 124.81 124.61 125.08 124.92 54.6 63.4 CIP #2.2
268297 41.3 Circular 3.0 5.8 262848 262856 142.50 140.10 148.93 147.25 144.70 141.60 145.05 141.82 52.4 62.5 CIP #2.3
268295 119.7 Circular 3.0 5.8 262856 262847 _NY-0370| 140.00 133.00 147.25 138.76 141.60 134.70 141.82 135.04 52.4 62.5 CIP #2.3
268296 67.6 Circular 3.0 5.9 262847 _NY-0370 262846 132.80 128.80 138.76 135.44 134.70 131.06 135.04 131.46 53.1 63.3 CIP #2.3
268293 21.4 Circular 3.5 5.6 262846 262844 128.60 127.40 135.44 132.63 131.06 129.50 131.46 129.82 53.1 63.3 CIP #2.3
267215 50.0 Circular 3.5 4.2 262844 270971 127.40 125.30 132.63 130.80 129.51 127.24 129.83 127.55 53.1 63.3 CIP#2.3
322832 62.1 Circular 2.0 2.4 312443 322831 125.60 124.11 129.32 129.11 126.25 126.29 126.86 126.86 2.1 2.4 CIP #2.3
Link36 484.0 Circular 3.5 2.7 335464 277227 _NY-0380| 136.18 122.95 141.50 128.95 138.39 127.68 138.91 129.03 89.8 107.5 CIP #7
Blake Street System
Link31 120.0 Circular 7.0 1.2 Nodel557 Nodel566 196.2 194.8 203.5 203.5 201.11 201.88 198.09 199.76 155.5 194.1 CIP #6







Capital Improvement Project #1 Project Name: Manhasset Storm System Improvements
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Figure E-1. CIP #1 Manhasset Storm System Improvements - Proposed System Node Numbering



Capital Improvement Project #2 Project Name: Nyberg Creek Stormwater Improvements
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Figure E-2A. CIP #2 Nyberg Creek Stormwater Improvements (Phase 1)- Proposed System Node Numbering
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Figure E-2B. CIP #2 Nyberg Creek Stormwater Improvements (Phase 2) - Proposed System Node Numbering



Capital Improvement Project #2 Project Name: Nyberg Creek Stormwater Improvements
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Figure E-2C. CIP #2 Nyberg Creek Stormwater Improvements (Phase 3) - Proposed System Node Numbering



Capital Improvement Project #5 Project Name: Herman Road Storm System
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Figure E-3. CIP #5 Herman Road Storm System - Proposed System Node Numbering



Capital Improvement Project #6 Project Name: Blake Street Culvert Replacement
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Figure E-4. CIP #6 Blake Street Culvert Replacement - Proposed System Node Numbering



Capital Improvement Project #7 Project Name: Boones Ferry Railroad Conveyance Improvements
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Figure E-5. CIP #7 Boones Ferry Railroad Conveyance Improvements - Proposed System Node Numbering
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Glossary
Aggradation

Bankfull Depth

Bankfull Width

Channel
Channel Capacity
Downcutting

Downstream
Erosion
Gradient
Hillslope

Incision

Reach

Tributary

Upstream

The process of building up a surface by deposition (as in sediment in a stream
channel).

The depth of the channel when discharges are at full channel capacity.
Discharges above the bankfull depth would overflow onto the floodplain.
Evidence of bankfull depth includes breaks in slope on channel banks,
vegetation changes,

The width of the channel when discharges are at full channel capacity,
measured at the elevation of bankfull depth.

The deepest part of a stream or water body.
The maximum flow a given channel can transmit without overtopping its banks.
Streambed erosion that results in deep, narrow, channels.

In the direction that flow is headed, generally to a lower elevation in the case of
stream channels.

The wearing away of soil and rock by the action of streams, mass wasting, and
weathering.

The steepness of the channel slope, referred to in percent or feet of drop in
elevation per foot length of channel.

The flanks that form the valley walls adjacent to stream channels. Hillslopes are
the zones where soil and rock are loosened by weathering processes and
transported downgradient.

Downward erosion, as in a streambed. Synonymous with downcutting.

A length of stream channel with similar physical characteristics, or length of
stream channel between two arbitrarily chosen landmarks, such as road
crossings or other logical breaks in open channel flow.

Any stream that contributes water to another stream.

In the direction that flow originates, generally from a higher elevation in the
case of stream channels.
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1.0

Introduction and Summary

The Tualatin River is the major surface water feature in the City of Tualatin (City), located north of the
City Center. The City manages the surface and stormwater that flows into the Tualatin River through
pipes and tributary creeks, as well as flood flows from the river that backwater into tributary channels
and stormwater pipes.

The City contracted with Brown and Caldwell for development of their Stormwater Master Plan to
evaluate hydrology and stormwater flows, identify system deficiencies, and develop and prioritize
capital improvement projects to facilitate long-term economic, social and environmental benefit of
residents and businesses in Tualatin. As part of the Stormwater Master Plan, the City wanted to
incorporate a stream channel assessment into the overall stormwater system evaluation. Tributary
streams to the Tualatin River are an important component of the surface water network in the City.
They provide conveyance and storage (both in channel and on floodplains) of water and sediment, and
habitat to aquatic and terrestrial species.

This stream assessment technical memorandum (TM) provides supporting documentation for Tualatin’s
Stormwater Master Plan. A field assessment was conducted on priority reaches along tributary streams
in September 2017. Figure 1 shows the locations of the tributary stream reaches assessed. The overall
goals of the stream assessment were to:

Provide a baseline assessment of existing physical stream conditions;

Identify existing problem areas such as locations of channel instability or excessive erosion that
may impact private or public infrastructure;

Assess the potential for changes and impacts to the stream channel; and

Recommend capital, operational, maintenance or other solutions for issues identified.

Results of the field assessment include recommendations for strategies that address erosion, invasive
vegetation, and hillslope instability. Specific recommendations include:

Development of policies to encourage onsite retention of stormwater and flow mitigation in
neighborhoods where stream channels are susceptible to flashy runoff conditions.
Development of vegetation management plans for stream reaches that are teeming with
invasive vegetation.

Regular inspection of infrastructure that is being impacted by erosion to monitor for further
deterioration in advance of future planned capital projects.
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Figure 1. Vicinity Map and Location of Priority Stream Reaches Walked during Stream Assessment
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2.0 Methodology

The stream assessment was primarily focused on direct observations gained from conducting stream
walks on priority stream reaches along Saum, Nyberg, and Hedges Creeks. Priority stream reaches were
identified by City staff based on ownership and a history of staff or citizen complaints/ concerns, and
potential for additional stream flows due to new or redevelopment.

Prior to stream walks, maps were generated from geographic information system (GIS) coverages
provided by the City. Available GIS data including major roads, City parcels, streams, and wetlands were
reviewed and incorporated into field maps. Additionally, regional geologic map information was
obtained online (Hart and Newcomb 1965).

The stream walks were conducted by Erin Nelson, Altaterra Consulting and Ryan Retzlaff, Brown and
Caldwell between September 11, 2017 and September 15, 2017. Streams were walked in the upstream
direction from the lowest point in the reach to the highest point in the reach. Photographs were taken
to document conditions (generally in the upstream direction). Physical and biological conditions were
noted in a field notebook and mapped with geographic references (such as road crossings) and
approximate distances upstream from the starting point. The following stream characteristics were
documented:

e General vegetation condition, including presence of native and non-native vegetation

e In-stream and hillslope erosion processes (incision, aggradation and hillslope failures)

e Approximate bankfull stream channel widths and depths, measured at appropriate intervals
when conditions change

e General aquatic habitat conditions (pools, riffles, large woody debris, flow)

Location of stormwater outfalls, pipes and groundwater seeps

Potential pollution sources

General in-stream sediment distribution throughout stream channel

Wildlife activity (presence of beaver dams)

These characteristics were noted because they provide evidence of current aquatic health and physical
channel conditions, as well as documentation that can be used to compare future stream assessment
results.

Observations made during the stream walks were used to qualitatively identify current stream channel
deficiencies and potential strategies for improvement. Hydrologic and hydraulic data, including historic,
current or predicted stream discharges was not reviewed relative to the physical channel conditions.
Analysis of this data compared to physical channel dimensions could potentially be used to predict
future changes.
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Table 1 provides a list of the reaches included in the assessment and the approximate reach lengths that
were walked. Stream reaches were evaluated from downstream starting point to upstream end point.

Table 1. List of Stream Reaches Walked

Stream Reach Starting Point End Point Approximate
Distance (ft)
Saum Creek #1 Tualatin River SW Prosperity Park Road 6,775
#2 SW Lee Street (east | SW 65" Ave 4,950
end)
#3 SW Blake Street Upstream 530’, 600
downstream vicinity 90’
Nyberg Creek #1 SW Nyberg Lane SW 65™ Avenue 950
#2 SW 65 Ave -5 2,100
#3 SW Martinazzi Ave Boones Ferry Road 1,400
Hedges Creek #1 SW Boones Ferry SW Tualatin Rd 2,250
Road/Tualatin River
#2 Tualatin-Sherwood SW Industrial Way 1,900
Rd
#3A Blake St/SW 105t Confluence with S. 1,740
Ave Tributary
#3B Confluence with S. | SW 99" Ave 560
Tributary
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3.0 Stream Assessment Results

Stream channel characteristics observed during the stream walk and field investigations are described
below for each reach. Additional detail is provided in the reach summary sheets included in Attachment
A. Physical reach characteristics are summarized in Table 2. This information can be compared to
discharge data, if available, to compare physical channel dimensions (channel capacities) to flow.

Table 2. Summary of physical stream channel characteristics by reach.

Avg. Avg. Valley Avg. Bankfull | Avg. Bankfull Width:Depth
Gradient (%) | Width (ft) Width (feet) Depth (feet) Ratio
Saum #1 0.59 100-200 13.2 5.9 2.2
Creek | #2 0.36 150-175 10.5 4.7 2.2
#3 (us of
Blake) 1.12 75-100 6 2 3.0
#3 (ds of
Blake) 3.0 75-100 nm nm nm
Nyberg | #1 <0.001 300-400 nm nm nm
Creek | #2 0.09 500-650 nm nm nm
#3 0.3 30-60 6.5 2.5 2.6
Hedges | #1 0.8 75-125 11.5 4.2 2.7
Creek | #2 0.2 125-250 11.5 4.3 2.7
#3A 0.009 ~150 10.6 3.7 2.9
#3B 3.7 ~50 5.7 2.8 2.0

Notes: us = upstream, ds = downstream, nm = not measured

3.1  Overall Summary
Some of the notable positive characteristics observed in the stream reaches investigated include:

e wide riparian corridors surround many of the stream channels, which is noteworthy given the
otherwise urban/suburban setting of the City
e adistinct lack of trash in and around the channels

Preservation of riparian corridors and floodplains is especially important in low-gradient stream systems,
where streams typically have a meandering characteristic and require space to maintain this stable
channel form. Moderate and steep gradient streams are usually more confined by narrow valleys and
narrower floodplains, and stable channel forms do not necessarily need as much lateral space for
movement. However, wide swaths of riparian vegetation in these areas is also very beneficial to channel
stability. Healthy riparian corridors in moderate and steep gradient systems supply large wood to
channels as trees fall in (providing channel structure), and slope stability benefits through water
interception, water uptake, and soil reinforcement from roots.

Negative characteristics observed in many of the stream reaches investigated include the presence of
invasive non-native vegetation such as reed canary grass, Himalayan blackberry, jewel weed, and English
Ivy. Invasive vegetation was observed in almost every stream reach, although some reaches were
heavily impacted.
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Physical stream channel conditions generally correlate to the reaches position in the watershed and
factors such as riparian width, stream channel gradient, and channel confinement (from development or
topographic conditions). Bank and bed erosion was most prevalent in the headwater reaches of the
stream channels assessed (e.g., Saum Creek Reach #3 and Hedges Creek Reach #3B), where stream
channel gradients were steeper, and channels were confined. These headwater reaches are also
exposed to the first effects of high flows during rain events, conveyed from surrounding residential
neighborhoods. There is very little in-channel or floodplain storage capacity to dissipate flows. The lower
or downstream reaches of the streams generally have wide riparian corridors and floodplains to
effectively dissipate peak flows from the channel to the floodplain, reducing the power to erode.
Localized bank erosion was mostly observed in the lower reaches on the outside of meanders, where
erosion would be expected to occur.

3.1 Saum Creek

Approximately 2 % miles of Saum Creek were assessed between its confluence with the Tualatin River to
its headwaters, upstream of 1-205, near SW Blake Street. Most of the Saum Creek stream corridor within
Tualatin is surrounded by a wide riparian protected greenway (the Saum Creek Greenway downstream
of I-5 in Reaches #1 and #2 and the Chieftan/Dakota Greenway upstream of I-5 in Reach #3). Highlights
of stream channel characteristics, and problems notes are described below and reach description
summary sheets for Saum Creek Reaches #1, #2, and #3 are provided in Attachment A. Photo logs of the
stream walks for Saum Creek Reaches #1, #2, and #3 are provided in Attachments B-1 through B-3.

3.1.1 Saum Creek Reaches #1 and #2

The lower reaches (Saum Creek Reach #1 and Reach #2) have the benefit of a wide floodplain to
accommodate high flows during flood events. There were no outstanding issues observed in either
reach that stood out as needing attention. Minor erosion was observed in both reaches, but there was
no indication that the erosion is currently impacting City or private property or infrastructure or that
remedies are needed at this time for these minor issues. Non-native invasive vegetation was present
along many portions of both reaches, intermixed with native vegetation. The City may wish to develop a
vegetation management plan for the Saum Creek Greenway to ensure the success of native vegetation
and reduce the proliferation of the non-native invasive species in the corridor.

3.1.2 Saum Creek Reach #3

Saum Creek Reach #3 is divided by SW Blake Street. Downstream of SW Blake Street, a hillslope failure
on the north side of the channel has caused the outfall that discharges stormwater piped from SW
Makah Ct. to hang several feet above the stream bed (Photo 1). The hillslope failure caused several large
trees to fall, resulting in a large number of branches, logs and debris in this reach. The entire north slope
was saturated at the time of the site visit. Soil saturation could be a contributing factor to the slope
instability in this location. The mechanisms of slope failure were not investigated in detail during the site
investigation. Further investigation of the geologic condition along this slope is recommended in order
to determine cause of failure and need for hillslope reinforcement.
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Photo 1. Hanging culvert on north side of Saum Creek Reach #3 in location of hillslope failure (September 2017)

The channel upstream of SW Blake Street was restored in 2014 with a series of rock check dams and
pools. This project was constructed in conjunction with a neighborhood water quality project. Prior to
the restoration, the channel in this reach was significantly incised and banks were being eroded from
high rates and volumes of stormwater runoff emanating from the surrounding residential development
(Otak, 2013). A new stream channel gradient was established through the reach using rock weirs and
splash pools to dissipate the energy (Photo 2) and the entire corridor was revegetated with native
vegetation. A current view of the restoration area is shown in Photo 3. The channel structure (boulders
and drop pools) is intact and erosion does not appear to be a current problem in this reach. However,
the lower portion of the reach immediately upstream of SW Blake Street is very flat, and the ground is
saturated (Photo 4). Saturated conditions, as well as the presence of invasive vegetation appear to be
impacting native plants that have been planted in this corridor. There is a need for ongoing vegetation
maintenance in the entire reach, but particularly in this area where an investment has already been
made on the stream restoration project. Plant selection and/or locations may need some adjustment for
the best chance of success.
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Photo 2. Otak photo of newly constructed Saum Creek channel in Chieftan/Dakota Greenway (c. 2013)

Photo 3. Saum Creek restoration in Chieftan/Dakota Greenway (September 2017)

Photo 4. Saum Creek immediately upstream of SW Blake Street.
Channel is obscured by reed canary grass. This area is very flat, and
wet.
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3.2  Nyberg Creek

Three reaches (approximately 0.84 miles) of Nyberg Creek between SW Nyberg Lane and SW Boones
Ferry Road were assessed and/or walked as part of the stream assessment. Highlights of stream channel
characteristics and problems noted are described below and reach description summary sheets for
Nyberg Creek Reaches #1, #2, and #3 are provided in Attachment A. Photo logs of the stream walks for
Nyberg Creek Reaches #1, #2, and #3 are provided in Attachments B-4 through B-6.

3.2.1 Nyberg Creek Reaches #1 and #2

Nyberg Reach #1 and Nyberg Reach #2 were mostly lacking stream channel characteristics at the time of
the stream assessment. These reaches are wetland complexes with significant open water components
(Photos 5 and 6). Beaver activity is prevalent, and is likely the reason for the extensive open water in
these two reaches. There was evidence of past efforts to address the beaver activity in Nyberg Creek
Reaches #1 and #2. However, the beaver activity observed did not appear to be in areas of concern with
regard to infrastructure or flooding. Vegetation in Nyberg Creek Reaches #1 and #2 consisted of wetland
vegetation. Due to the on-going beaver activity and the changing nature of the flooded areas that
currently have wetland characteristics, there is no recommendation for vegetation management.

Photo 5. Nyberg Creek Reach #1 downstream of SW 65th Avenue

Photo 6. Nyberg Creek Reach #2 downstream of I-5, with beaver swimming in foreground.
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3.2.2 Nyberg Creek Reach #3

Nyberg Creek Reach #3, between SW Martinazzi Avenue and Boones Ferry Rd has much different
physical characteristics than Nyberg Creek Reach #1 and Reach #2. This reach is primarily confined to a
narrow swath of open space between commercial development. Immediately upstream of SW
Martinazzi Avenue, a notched concrete dam is present, creating a pond (known by City staff as lzzy’s
Pond) on the upstream side. Upstream of the pond, the channel is piped for approximately 100 feet in a
strip mall parking lot. The remainder of the reach consists of open channel that is straight, narrow, and
dominated by reed canary grass (Photo 7). Vegetation management is needed in this entire reach,
including removal of invasive reed canary grass and replacement with other appropriate native
vegetation.

CHANNEL

Photo 7. Nyberg Creek Reach #3 upstream of SW Martinazzi Avenue.

3.3  Hedges Creek

Approximately 1 % miles of Hedges Creek was assessed between the Tualatin River and the headwaters
near SW 99" Ave. in the Ibach Park neighborhood. Hedges Creek is almost entirely within the City of
Tualatin jurisdictional boundary, but much of it is under private ownership. Only a small portion of the
stream was walked, at the mouth and at the headwaters. Three independent reaches (Reach #1, #2, and
#3) were selected for investigation because of known issues and/or City property ownership. Reach #3
was further divided into two sub-reaches, Reach #3A and Reach #3B, because there were distinctly
different characteristics observed in the downstream (#3A) and upstream (#3B) portions of the reach.
Highlights of stream channel characteristics and problems notes are described below and reach
description summary sheets for Hedges Creek Reaches #1, #2, #3A, and #3B are provided in Attachment
A. Photo logs of the stream walks for Hedges Creek Reaches #1, #2, #3A, and #3B are provided in
Attachments B-7 through B-10.

3.3.1 Hedges Reach #1

Hedges Reach #1 extends from the Tualatin River to SW Tualatin Road. This reach reflects a mix of public
and private ownership and is partially located within Tualatin Community Park property. The lower
1,200 feet of the channel includes meandering characteristics, except for a few straight sections. In
general, the straight sections correspond with sections where the channel bed consists of hard silt. The
channel bed otherwise consisted of loose sediment (fine silt and sand, with occasional gravel) in Hedges
Reach #1.
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Bank erosion was observed in Hedges Reach #1 at a few locations on the outside of meander bends in
the first 500 feet upstream of the Tualatin River. Rip-rap armoring was observed at one location on
private property approximately 450’ upstream from the Tualatin River, and a concrete apron was
observed on private property at another location 200’ upstream from the Tualatin River. It appears that
these materials were used to stabilize the stream banks, prevent erosion, and protect private property.
The bank stabilization efforts appear to be locally effective in protecting property in the immediate
vicinity of the stabilization.

The channel gradient is steeper in the lower (downstream) portion of the reach, flattening out in the
upstream portion towards Tualatin Road.

A channel-spanning debris jam was present approximately 300 feet upstream from the mouth of the
channel. This debris jam may be associated the event that washed out a private bridge approximately
500 feet upstream from the mouth. The debris and gravel deposited downstream of the bridge wash-
out is still present in the channel and the culvert (Photo 8) that conveys water through the debris,
directs water toward the opposite bank, due to its orientation. It is not clear whether the culvert was
placed in the channel pre- or post- bridge wash out, but the culvert is undersized for the volume of flow
received in the channel. The area of the culvert is smaller than the bankfull channel capacity upstream
and downstream. High flows would back up at this location and eventually overtop the road and result
in erosion. The channel makes a 90 degree turn against a vertical bank, 30 feet downstream of the
culvert. Due to the orientation of the stream channel and the culvert which concentrates and directs
flow in this location, this bank is at risk of erosion, and may be a potential threat to a private structure
located on the top of the bank.

Approximately 200 feet downstream, another private structure is located on the top of the bank on the
outside bend of a meander. This structure may have similar risks due to proximity to the edge of the
bank. Both of these structures are east of SW Martinazzi Ave and north of SW Boones Ferry Road.

Photo 8. Culvert placed in debris from washed out
bridge to convey Hedges Creek.
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Approximately 1,200 feet upstream of the mouth, an 18-inch diameter stormwater outfall enters
Hedges Creek from the south. Stormwater inputs at this location could account for some of the
differences in stream characteristics upstream. Upstream of this location, in the Tualatin Community
Park, the channel is mostly straight, with a wider floodplain, and a flatter gradient, and based on the
channel conditions, erosive flows appear to be less frequent. No channel erosion was observed in this
part of the reach. The channel is also largely overgrown with reed canary grass through this portion of
the reach (Photo 9), and beaver dams were also observed. Vegetation management is needed to control

reed canary grass in the Tualatin Community Park.

Photo 9. Hedges Creek Reach #1. Reed canary grass-choked
channel downstream of Tualatin Road.

3.3.2 Hedges Reach #2

Hedges Creek Reach #2 is located between SW Tualatin-Sherwood
Road and SW Industrial Way. It is surrounded by the Hedges Creek
Greenway open space, a wide riparian floodplain area. Hedges
Creek is relatively stable through this reach, with only minor
erosion observed on the outside of meanders. The adjacent
floodplain provides ample room for the channel to naturally
meander and migrate. However, the entire reach needs extensive
vegetation management due to observed, dense invasive plants
including Himalayan blackberry and reed canary grass, as shown in
Photo 10.
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3.3.3 Hedges Reach #3A

Hedges Creek Reach #3A is located between SW 105%™ Avenue/Blake Street and a tributary that enters
Hedges Creek from the South downstream of SW Alsea Ct. A pedestrian bridge crosses the stream
channel in this location.

Hedges Reach #3A has a meandering characteristic and a relatively low gradient. Channel substrate
consists of loose silt, hard silt, and an outcrop of bedrock present for about 100 feet of stream channel
starting approximately 500 feet upstream of 105" Avenue. A rock wall protecting the bank (and
presumably road embankment) 175 feet upstream and on the east side of 105" Avenue/Blake Street
has been compromised, as it has been eroded by the stream (Photo 11). At this location, Hedges Creek
makes a 90-degree turn, which is a point of maximum velocity and energy on the outside bend. It is
recommended to reinforce/ rebuild the rock wall to ensure the road embankment is not compromised
and/or reorient the culvert under 105" Avenue/ Blake Street to minimize flow velocity directed at the
road embankment and wall. It is assumed that design and construction would be conducted in
conjunction with the scheduled road widening project for 105™ Avenue.

Another issue observed in Reach #3A is channel incision in a side channel entering the main channel
from the south, approximately 700 feet upstream of SW 105" Avenue. The neighborhood west of Ibach
Park contributes drainage to this side channel and it appears that this channel receives a large volume of
water from the upstream catchment. The extreme erosion in this side channel has exposed a sanitary
sewer manhole (Photo 12). This exposure, over time, may compromise the structural integrity of the
manhole.

Evidence of a recent stream restoration project was observed upstream of Ibach Park (Photo 13),
starting approximately 950 feet upstream of SW 105™ Avenue. Large wood, bed protection matting and
tiles, and root wads were placed and cabled at several different locations in the channel. It is unclear
based on the locations of the restoration efforts what the goals might have been. Bank erosion and
hillslope slumps were observed throughout the reach, however, property or infrastructure did not
appear to be impacted or immediately threatened by the erosion. Invasive vegetation, including English
ivy, and Himalayan blackberry were present throughout the reach as well.

It is recommended that locations of active channel erosion, in the vicinity of the rock wall and the
sanitary sewer pipe, in this reach be monitored by the City to ensure that site conditions do not
deteriorate. Additionally, the side channel entering Hedges Creek in Reach #3A has experienced erosion
due to the flashiness of stormwater runoff from upstream. Flow control and onsite retention standards
and policies are recommended for the City’s consideration in Hedges Reach #3A, in the vicinity of the
area west of Ibach Park, to mitigate for areas of active erosion and preserve the integrity of small
streams such as this side channel.
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Missing rock wall

Flow Direction

Photo 11. Hedges Creek Reach #3A, showing rock wall location and missing rocks.

Photo 12. Side channel incision and erosion around sanitary sewer manhole.

Stream Assessment Technical Memorandum Page 18 of 35 February 17,2019



Photo 13. Restoration area showing cabled logs and root wads. Approximately 950 feet upstream of SW 105th Avenue.

3.3.4 Hedges Reach #3B
Hedges Creek Reach #3B is located between a tributary that enters Hedges Creek from the South
downstream of SW Alsea Ct and SW 99" Avenue.

Hedges Reach #3B has a much steeper gradient that Reach #3A and the channel is incised with the width
to depth ratio decreasing upstream along the reach. The channel is not stable in this reach. Adjacent
slopes have failed on both banks (Photo 14) and the culvert under SW Alsea Ct. is perched resulting from
erosion and downcutting at the base (Photo 15).

Photo 14. Left bank slump upstream of confluence.

Photo 15. Perched culvert on downstream side of SW Alsea Ct.
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Further upstream of SW Alsea Ct. to SW 99" Ave, there is more evidence of erosion and downcutting. A
culvert delivering water to the head of the channel near 9999 SW Alsea Ct. is perched approximately 6
feet above the current channel. The culvert is actively eroding the channel. It appears the channel
receives a large volume of water from the upstream catchment. BC estimates approximately 140 acres
of residential development is collected and conveyed undetained to this stream reach. Given the
susceptibility to headwater channels to experience erosion due to the flashiness of stormwater runoff,
flow control and onsite retention standards and policies are recommended for the City’s consideration
in Hedges Reach #3B to mitigate for areas of active erosion and preserve the integrity of the headwater
channels.

4.0 Findings and Recommendations

As part of the City’s stormwater master plan development, the City is defining projects and strategies to
enhance or protect City resources and address stormwater-related problems occurring on City property.
This stream assessment was focused on publicly owned land and resources. Findings and
recommendations have been identified and developed specific to reaches observed, and do not reflect
all stream conditions in the City.

The following is a summary of findings from the stream assessment and recommendations of strategies,
including programmatic, projects, and policies to improve stream channel conditions in the reaches
evaluated, and/or solve site specific problems.

4.1  Channel Erosion and Incision

Channel erosion and incision was primarily observed in Hedges Creek, and particularly in the headwaters
in Reaches #3A and #3B. Table 3 summarizes the locations of channel erosion that were considered
problematic from the standpoint of being a risk to property or infrastructure, and recommended
strategies for addressing the situation.

Table 3. Summary of Channel Erosion Observations and Recommended Strategies

Approximate Ownership | Recommended Strategy

Location and Issue
Hedges | #1 ~500 ft. upstream | Private 1. As of the writing of this report, the City is
Creek of Tualatin River currently working with the property owner

(washed out and other resource agencies to address

bridge) permit compliance.

#3A ~175 ft. upstream | City 1. Inspect rock wall for ongoing
of SW 105" Ave. deterioration.
(rock wall) 2. Repair rock wall in conjunction with road
project.

3. Reorient the downstream culvert to
minimize flow velocity directed at

embankment.
#3A ~700 ft. upstream | City 1. Consider policies to encourage onsite
of SW 105" Ave. retention and flow mitigation.
(side channel and 2. Inspect sanitary sewer manhole for
exposed sanitary ongoing exposure or deterioration.
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sewer manhole)
#3B Entire stream City/ Consider policies to encourage onsite retention
reach (erosion and | Private and flow mitigation.
instability)
#3B Culvert at 9999 City 1. Consider policies to encourage onsite
SW Alsea Ct. retention and flow mitigation.
(extreme 2. Implement channel
downcutting) reconstruction/stabilization project to
protect private property (private property
owner).

4.1.1 Flow Control

The physical conditions of Hedges Creek Reach #3 indicate that the stream channel is subjected to high
flow volumes on a regular basis. There is significant erosion and downcutting at the base of two culverts
and in the channel (adjacent to house 9999 SW Alsea Ct, and downstream of SW Alsea Ct) as well as
bank and hillslope failures in this reach. Additionally, a side channel entering Hedges Creek near Ibach
Park has experienced extreme incision, likely due to altered hydrology upstream. This side channels
exposed a sanitary sewer manhole, and if the channel continues to downcut, it may further threaten the
integrity of the sewer structure. Altered hydrology (from forested/ undeveloped conditions to
residential development) has impacted this reach. These observed locations (see Table 3) may benefit
from implementation of flow control design standards aimed at reducing both the peak flow and the
duration of channel forming flows entering this reach. The City does not currently require stormwater
detention or flow mitigation in conjunction with new and redevelopment and coordinates with Clean
Water Services on stormwater management and stormwater design standards. The City may consider
updates to their stormwater management policy to encourage onsite retention and flow mitigation in
areas susceptible to hydromodification impacts, such as Hedges Reach #3.

It should be noted that flow control may not be as effective in the downstream reaches (i.e., Hedges
Reach #1) because of wide floodplains and wetlands are effective at dissipating flow and reducing
erosivity. It is recommended that hydrologic and hydraulic modeling be conducted to model the
potential effects of flow control standards on downstream reaches.

4.1.2 Road Embankment Erosion

The rock wall protecting the road embankment on 105" Avenue/Blake Street from Hedges Creek in
Reach #3A was observed to be failing. Rocks have fallen into the stream, and only a few pieces of the
wall remain in place. It is understood that the City plans to widen SW 105%™ Avenue, which will require a
detailed evaluation and updated design of the road embankment and culvert crossings in relationship to
the stream channel. A potential design option is to reorient the culvert in conjunction with the roadway
widening project to mimic the direction of the natural stream channel and minimize flow velocity
directed at the road embankment. Alternatively, reinforcement/ replacement of the existing rock wall
would be needed.
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4.2 Vegetation Management

Nearly all the reaches assessed were impacted by invasive vegetation, with the most common species
being reed canary grass, Himalayan blackberry and English Ivy. Specific locations where intense
vegetation management is recommended is detailed in Table 4.
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Table 4. List of Locations Recommended for Vegetation Management

Stream Location Ownership Invasive Vegetation Approximate

Distance (ft)
Saum #3 Upstream of SW Blake | City Reed canary grass, Approximately
Creek Street in vicinity of Himalayan Blackberry 200

existing restoration
project (maintenance

is needed).
Nyberg | #3 Entire reach Mostly City, Reed canary grass 1,400
Creek approximately
300 feet
private
Hedges | #1 Tualatin Community City Reed canary grass ~500
Creek Park
#2 Entire reach City Reed canary grass, 1,900

Himalayan Blackberry

Hedges Reach #2 has the most potential for improvement. This area is within the Hedges Creek
Greenway and there are established deciduous and conifer trees in the riparian corridor that provide
significant shade and would aid in the establishment of newly planted vegetation if a revegetation effort
was initiated. Invasive plants are successful because they thrive in environments where native plants
struggle, such as areas that lack shade. Providing a hospitable environment for new plant growth,
including shade from established trees, will make restoration efforts more successful.

Vegetation management efforts should include a plan for removal of invasive vegetation, replacement
with native vegetation of appropriate type and quantities to be successful, irrigation (initially, until
plants are established), follow-up monitoring, and on-going maintenance to continue invasive plant
removal. Any efforts to remove invasive vegetation and replant with native riparian plants will require a
long-term commitment to maintaining the restored areas to ensure success. At a minimum, annual
inspections and potential maintenance (depending on the results of inspection) should occur following
re-vegetation efforts. If annual inspections indicate no maintenance is needed, the frequency of
inspections can be decreased.

4.3  Slope Stability

Results of the stream assessment identified one location where a capital project may be developed to
address City infrastructure potentially susceptible to failure. A perched stormwater pipe above the
stream channel in Saum Creek Reach #3 was identified during the stream assessment. Stormwater
discharge from this pipe will cause further erosion of the slope around it if left in its current position. A
capital project is recommended to replace the pipe and repair the hillslope failure in the vicinity in
conjunction with the pipe replacement. The new pipe should be placed on the hillside (i.e., thick-walled
flexible pipe or similar) to the bottom of the slope, with energy dissipation provided. A geotechnical
evaluation is recommended in order to determine the cause of the slope failure in the vicinity of the
perched pipe, and provide input to the slope repair design.
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City of Tualatin
Stream Channel Condition Survey

Stream Reach Descriptions

Beaver dam ~ 700 ft. downstream of Borland Rd (photo

location shown below with camera icon)

Stream

Reach

Saum Creek

#1 (Tualatin River to SW Prosperity Park Rd)

General Characteristics

Reach Length:

Gradient:
Valley Width:
Planform:
Average BFW:
Average BFD:

Substrate:

Vegetation:

Beaver Activity:

Issues:

~6,775 ft.

~0.6%

~100—200 ft

Meandering

~13’ (range 12’ to 15’)

~6’ (range 4’ to 7’)

Predominantly silt, some small gravel

Invasive vegetation (reed canary grass,
blackberries, ivy), Douglas fir

Yes. Four beaver dams observed.

Minor erosion downstream of Borland Rd.

Aerial view of Saum Creek Reach #1 (Tualatin River to Prosperity Park Road)




City of Tualatin
Stream Channel Condition Survey
Stream Reach Descriptions

Generalized topographic cross section of Saum Creek Valley in Reach #1.




City of Tualatin

Stream Channel Condition Survey

Stream Reach Descriptions

Hard clay forming pools within channel bed in

Saum Creek Reach #2 (photo location shown
below with camera icon)

Stream

Reach

Reach Length:
Gradient:
Floodplain Width:

Planform:

Average BFW:
Average BFD:
Substrate:

Vegetation:

Beaver Activity:

Issues:

Saum Creek

#2 (Lee St. to 65 Ave.)

General Characteristics

~4,950 ft.
~0.4 %
~150" - 175’

Meandering (Lee St. to SW 60th, straight (SW
60th to 65th Ave)

~10’ (range 8’ to 15’)
~5’ (range 3’ to 6')
Silt, hard clay, occasional gravel

Mixed floodplain forest (maples, alders, firs),
reed canary grass, jewel weed, blackberries,
ferns, willows, sedges

None observed.

No critical issues.

Aerial view of Saum Creek Reach #2 (SW Lee Street to 65th Avenue)




City of Tualatin
Stream Channel Condition Survey
Stream Reach Descriptions

A’

Generalized topographic cross section of Saum Creek floodplain in Reach #2.




City of Tualatin

Stream Channel Condition Survey

Stream Reach Descriptions

Stream

Reach

Reach Length:
Gradient:
Valley Width:
Planform:
Average BFW:
Average BFD:
Substrate:

Vegetation:

Rock check dam and pool in restored section up-
stream of Blake Street (photo location shown Issues:
below with camera icon)

Beaver Activity:

Saum Creek

#3 (Vicinity of Blake Street)

General Characteristics

~600 ft.

~1.1 % (ds of Blake), ~¥3% (us of Blake)
~75’ to 100’ (confined)

Straight

~g’

~y

Fine sediment

Conifer and deciduous trees (many down in
channel), reed canary grass, ivy

None observed.

Unstable hillslope and perched culvert,
invasive vegetation.

a Saum Creek

Aerial view of Saum Creek Reach #3 (Vicinity of Blake Street)




City of Tualatin

Stream Channel Condition Survey

Stream Reach Descriptions

Ponded area in Nyberg Creek Reach #1 down-
stream of 65th Avenue (photo location shown
below with camera icon)

Stream

Reach

Reach Length:
Gradient:
Floodplain Width:

Planform:

Average BFW:

Average BFD:
Substrate:

Vegetation:

Beaver Activity:

Issues:

Nyberg Creek

#1 (Nyberg Lane to 65 Ave.)

General Characteristics

~950 ft.
~0.001% (almost flat)
~300 —-400’

Straight, ditch-like or undefined channel
(wetland, floodplain)

Not measured. Mostly no single-thread
channel. Multiple flow pathways.

Not measured.
Loose silt and decaying vegetation.

Wetland plants, reed canary grass, duck-
weed, spiraea, jewel weed

Yes, at least two beaver dams in reach.

No critical issues.

Aerial view of Nyberg Creek Reach #1 (Nyberg Lane to 65th Avenue)




City of Tualatin
Stream Channel Condition Survey
Stream Reach Descriptions

AI

Cross Section A-A'

700 600 500 400 300 200 100
Distance (South to North)

Generalized topographic valley cross section of Nyberg Creek floodplain.
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City of Tualatin
Stream Channel Condition Survey
Stream Reach Descriptions

Stream Nyberg Creek

Reach #2 (65 Avenue to I-5)

General Characteristics
Reach Length: ~2,100 ft.
Gradient: ~0.095%
Floodplain Width:  ~500-650’

Planform: Flooded, no channel.

Average BFW: No channel. Not measured.

Average BFD: No channel. Not measured.

Substrate: Not evaluated. Flooded.

Vegetation: Wetland plants, reed canary grass, duck-

Nyberg wetlands between 65th Avenue and I-5 weed, spiraea, jewel weed

(photo location shown below with camera icon) Beaver Activity: Extensive. Major beaver dam, and beavers
observed during field visit.

Issues: No critical issues.

Aerial view of Nyberg Creek Reach #2 (65th Avenue to I-5)




City of Tualatin
Stream Channel Condition Survey

Stream Reach Descriptions

Stream

Reach

Nyberg Creek

#3 (Martinazzi Road to Boones Ferry Rd)

General Characteristics

Reach Length: ~1,400 ft.
Gradient: ~0.29%
Valley Width: ~30-60’ (channel is confined by
development)
Planform: Straight, confined by development
Average BFW: ~6.5
Average BFD: ~2.5
Substrate: Fine silt.
Nyberg Creek between Tonka Rd and Boones Vegetation: Dominated by reed canary grass, few
Ferry Rd. (photo location shown below with deciduous trees.
camera icon)
Beaver Activity: No.
Issues: No critical issues.
o .
o
©
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Aerial view of Nyberg Creek Reach #3 (Martinazzi Avenue to Boones Ferry Rd)




City of Tualatin
Stream Channel Condition Survey
Stream Reach Descriptions

>
Tonka Rd

Cross Section A-A'
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Generalized topographic valley cross section of Nyberg Creek between Tonka Rd. and Boones Ferry Rd.




City of Tualatin

Stream Channel Condition Survey

Stream Reach Descriptions

Stream

Reach

Reach Length:
Gradient:
Valley Width:
Planform:

Average BFW:

Average BFD:

Substrate:

Vegetation:
Channel-spanning debris jam in Hedges Creek Beaver Activity:
Reach #1 approx. 300’ upstream of Tualatin River Issues:

(photo location shown below with camera icon)

Hedges Creek

#1 (Tualatin River to Tualatin Rd)

General Characteristics

~2,250 ft.

~0.8%

~75-125’

Meandering and straight, where confined

~11.5’ (wider near Tualatin, channel narrows
upstream)

~4.2'

Varies. Gravel and large rocks near mouth,
hard silt in straight sections.

Conifer and deciduous trees in lower section,
reed canary grass, nettles, blackberries.

Yes, upper half of reach.

Bank erosion near private property. Washed
out private bridge. No City issues.

Aerial view of Hedges Creek Reach #1 (Tualatin River to Tualatin Rd.)




City of Tualatin
Stream Channel Condition Survey
Stream Reach Descriptions
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Generalized topographic valley cross section of Hedges Creek Reach #1.




City of Tualatin
Stream Channel Condition Survey
Stream Reach Descriptions

Stream Hedges Creek
Reach #2 (Tualatin-Sherwood Rd. to Industrial Way)

General Characteristics

Reach Length: ~1,900 ft.

Gradient: ~0.2%

Valley Width: ~125-250

Planform: Meandering

Average BFW: ~11.5

Average BFD: ~4.3'

Substrate: Clay, hard silt.

Vegetation: Reed canary, blackberries, nightshade, jewel

Typical photo of Hedges Creek Reach #2. Stream
channel is overgrown with invasive vegetation.
Channel is to the right and 4’ below Ryan
(standing on the bank). Photo location shown Issues: Invasive vegetation.
below with camera icon.

weed, some deciduous and conifer trees.

Beaver Activity: Yes, one beaver dam noted.

Aerial view of Hedges Creek Reach #2 (Tualatin-Sherwood Rd to Industrial Way)




City of Tualatin
Stream Channel Condition Survey
Stream Reach Descriptions
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Generalized topographic valley cross section of Hedges Creek Reach #2.




City of Tualatin

Stream Channel Condition Survey

Stream Reach Descriptions

Incised side channel of Hedges Creek. Photo
location shown b