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Floodplain Hydrology Restoration Objectives
The Wasson Creek watershed has a long land use history of both timber extraction in the uplands
and agricultural activities in the floodplain, the latter resulted in significant alterations to site
hydrology and the former in limited large wood recruitment. Floodplain alterations included
draining existing wetland soils through the construction of parallel ditches at the toe of the slopes
on either side of the floodplain, diverting Wasson Creek streamflow to the southern ditch, and
filling Wasson Creek’s main channel and associated overflow channels. Alterations also
presumably included removing the formerly beneficial influence of beaver activity (elimination
of dams/ponds), removal of vegetation used by beaver and the continued suppression of beaver
activities in the floodplain. While the results of these alterations enabled landowners to benefit
from agricultural production, the ecological trade-offs, unrecognized at the time and for many
years afterwards, were significant, as has been repeatedly documented elsewhere (Brophy 2005,
Meli et al. 2014). The constructed ditches intercepted any surface water flows from adjacent
uplands. When the ditches were excavated, the excavated material was used to form linear
sidecast berms adjacent to the ditches which functionally disconnected the floodplain from the
streams. This disconnection was further exacerbated by the gradual down-cutting of the ditches
over time, especially during heavy precipitation events.
This component of the Wasson Creek Watershed Restoration Plan details proposed methods to
re-establish fully functional floodplain hydrology in the Wasson Creek floodplain including the
re-establishment of self-sustaining:
1. Tidal and non-tidal wetland-stream complex, in the Wasson Creek floodplain, that provides
rearing habitat for juvenile salmonids among other functions and ecosystem services
formerly provided by the site.
2. Tidal and non-tidal groundwater regimes that support native forested, scrub-shrub, and
emergent marsh, tidal and non-tidal wetland plant communities, and suppress non-native
plants, as applicable (see Appendix C: Vegetation Plan).
3. Frequent sediment and organic detritus deposition throughout the Wasson Creek floodplain
that helps form a wetlands-stream complex and deliver nutrients to floodplain plant
communities and allows for surface accretion to mitigate effects of rising sea levels.
4. Naturally recruited beaver populations free to add ecological complexity to the floodplain by
engineering floodplain hydrology as they see fit.
Our approach to achieving these objectives is focused on addressing four main floodplain
hydrology issues in the Wasson Creek floodplain:
1. Surface water flow which is almost entirely confined to constructed ditches.
2. The infrequent overbank flows that would have previously deposited beneficial sediments
and detritus on the Wasson Creek floodplain.
3. Constructed ditches that are largely lacking in complexity and woody debris, deeply incised,
and lacking fish habitat (e.g., hydrologic, and foraging refuge and protection from predators).
4. Minimal beaver activity in the floodplain.
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Project Area and Existing Hydrology
The Wasson Creek basin lies on the Oregon Coast in the Coos Watershed (Figure 1). The basin
consists of several soil types in the upland areas and Nestucca silt loam in the floodplain.

Figure 1: Wasson Creek Project Area (orange polygon)
within the South Slough NERR and Coos Watershed.

The 22-acre Wasson Creek floodplain is divided, about 3,500 feet up the valley (along the
central axis), by a geologic constriction (~90 feet wide; Figure 2a). Above the constriction a 5acre floodplain is defined as the Upper Valley, while the 17-acre Main Valley management area
extends below the constriction to the confluence with Winchester Creek at the downstream end.
Based on hydrologic conditions, the Main Valley is further assigned three management sections,
Main Valley Upper, Main Valley Middle, and Main Valley Lower (Figure 2b).
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a)

b)

Figure 2: a) Wasson Creek watershed restoration project area with the floodplains defined by >1%
slope to the west and Winchester Creek to the east. A geologic constriction separates the Upper from
the Main Valley. The Main Valley is further divided into Lower, Middle and Upper Sections based on
hydrologic conditions (tidal, dry, and saturated respectively). b) Existing channels and ditches shown
in light and dark blue (respectively) for the Main Valley.
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In the Upper Valley management area (5-acres) the channel has not been diverted into sidewall
ditches and has retained a dynamic wetland-stream complex. Beaver activity has been
documented, however, is currently minimal.
The Main Valley Upper management area (1.4-acres) is characterized by a relatively intact
Wasson Creek stream channel network and floodplain soils that are saturated virtually yearround (Figure 2b).
The Main Valley Middle management area (14-acres), by far the largest of the four
management areas, is characterized by an incised stream channel network in the far upper
portion of the area, which quickly connect to a deeply downcut constructed ditch which crosses
the floodplain to become the site’s south ditch (Figure 2b). This southern ditch carries the
majority of the Wasson Creek streamflow to its confluence with Winchester Creek. A second
constructed ditch begins on the north side of the floodplain almost halfway down this
management area. This north ditch connects with Winchester Creek separately from where the
south ditch connects. Floodplain soils in this management area are seasonally saturated during
winter months (though often not entirely) and dry during summer and early fall months.
The Main Valley Lower management area (1.6-acres) is characterized by semi-regular tidal
flooding and seasonally and tidally-influenced soil saturation (Figure 3). As mentioned, both
constructed ditches connect to Winchester Creek at the bottom end of this management area.
Tidal waters flooding this part of the estuary and this management area are mostly fresh.

Figure 3: Main valley Lower management area showing maximum tide extent.
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Restoration Plan Overview
Similar to the South Slough NERR’s active stream channel restoration approach used at their
Anderson Creek site (Cornu 2005), the restoration of the Wasson Creek floodplain hydrology
will also require an active restoration approach. The site’s deeply downcut linear ditches will
remain simplified channel structures unlikely to re-meander to a more natural state and reconnect
to the floodplain on their own in any reasonable amount of time using less active restoration or
habitat enhancement methods.
Rather than repeat the pilot channel restoration approach demonstrated in the Anderson Creek
floodplain, the Wasson Restoration Project presents the Reserve and partners with the
opportunity to test and demonstrate, as others have begun to locally (e.g., Fivemile-Bell Creek
project in Powers et al. 2018), a floodplain hydrology restoration approach using “Stage 0”
methods. Stage 0 restoration is a restoration method that establishes site conditions to allow
natural processes (the power of surface water hydrology, sediment deposition, large wood
recruitment, and beaver activity) to do virtually all the work establishing self-forming wetlandstream complexes, similar to the Reserve’s least disturbed Tom’s Creek floodplain (Figure 4).
Stage 0 methods are designed to ensure dynamic and self-sustaining floodplain channel
networks are formed over time, leading to the development of complex aquatic habitat for
anadromous and other fishes, and other tidal and non-tidal wetland-dependent species.

Figure 4: Drone image of the relatively unimpacted Tom’s Creek
reference site, showing multiple flow pathways. Tom’s creek drains into
Winchester Creek approximately one mile downstream from Wasson
Creek. Photo credit: Jack Waddington June 22nd, 2021).
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Although recent Stage 0 restoration projects (e.g., Powers et al. 2018) have shown relatively
fast or immediate development of stream networks, there are some concerns that the power and
the smaller size of Wasson Creek may not establish and maintain fish passage on a timescale
needed for sustaining current and anadromous populations. Consequently, the design plan, a
“modified” Stage 0 approach, includes the establishment of a narrow and shallow fish passage
channel which, coupled with large wood placement, will encourage the natural development of
multi-channel stream complexes in the floodplain over time.
The key to restoring floodplain hydrology using Stage 0 methods is using the power of stream
hydrology to initiate and maintain a suite of natural hydrologic and ecological processes that
result over time in fully restored and self-sustaining floodplain hydrology at the site. In
essence, the project will be phased in such a manner that once ditches are eliminated and the
fish passage channel is constructed, all mainstem and tributary streamflow entering the
floodplain at the top of the valley (Main Valley Upper) will be spread out across the entire
floodplain area and allowed to enter the fish passage channel, but not be constrained by it. This
will result in stream flow haphazardly and continuously coursing down the floodplain (larger
flows in winter and smaller in the summer), depositing and redistributing sediments though the
floodplain and creating networks of first nascent, then established stream channel networks and
associated aquatic habitat over time. Ultimately, the wetland-stream complex developed in
response to retained sediments, large wood placed (Appendix D) and naturally recruited, the
continuously developing floodplain plant community (Appendix C) and beaver activity, will
result in a new dynamic equilibrium providing a self-sustaining suite of aquatic habitats
throughout the floodplain.
Finally, Stage 0 methods are also designed to facilitate the relatively rapid recovery of healthy
soils to the Wasson Creek floodplain. Degradation of Wasson Valley soils, resulting from a
long period of agricultural production, summertime soil drying, and suppression of wintertime
flooding and associated sedimentation deposition, has resulted in lower soil organic content,
lower nitrogen levels and higher pH than observed in the relatively unimpacted Tom’s Creek
floodplain (Brophy, 2005; Figures 4). Additional removal of organic material is expected during
restoration implementation, where floodplain grading for reed canary grass management will
remove the topsoil layer over a considerable area. Reestablishment of healthy soils can take
decades following restoration (De et al. 2019), where little improvement was observed at the
adjacent Anderson Creek 20 years after restoration (2021 SSNERR research project). The Stage
0 approach creates multiple stream channels through deposited sediments (Figure 5), rather than
downcutting, and thereby suggests the potential for a greater rate of soil recovery following
restoration, as has been seen at local Stage 0 projects such as Fivemile-Bell Creek (Paul Burns
pers. comm. January 2022).
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Figure 5: Deposition in the first year following restoration at the
Fivemile-Bell Stage 0 restoration project, implemented by Siuslaw
National Forest Service and Siuslaw Watershed Council.

Floodplain Hydrology Restoration Tasks
As mentioned, the project’s modified Stage 0 floodplain restoration design proposes to direct all
mainstem and tributary streamflow entering the floodplain across the valley, resulting in stream
flow haphazardly and continuously coursing down the floodplain. Larger flows in winter and
smaller in the summer will deposit and redistribute sediments and creating wetland-stream
complex networks and associated aquatic habitat over time. To make this work, a suite of
phased hydrology-focused restoration actions need to be staged and implemented, carefully
coordinated with actions related to invasive species removal and implementation of the project’s
planting plan (Appendix C).
Here we focus on restoration actions related to floodplain hydrology. Because sometimes
different restoration actions are required for the Upper Valley and Main Valley Upper, Middle
and Lower management areas, we outline actions for each management area.
Upper Valley
Due to restricted access in this management area the objective is to increase hydrologic
complexity by re-establishing healthy beaver activity and increasing large wood recruitment.
Restoration actions include:
1) Densely planting willow and other native shrubs. See Appendix C Planting Plant for further
details.
2) Placing large wood where possible and planting Sitka spruce for long term wood recruitment.
Main Valley Upper
Due to saturated soils in this area, use of heavy machinery is unavailable. The objective of this
management area is to slow flow, spread flow across the floodplain and connect flow to the
temporary fish passage channel. Restoration actions include:
1) Install beaver dam analogs (BDAs) to the existing Wasson Creek channel to slow stream
flow, encourage sediment deposition and channel shallowing key to making a transition
between the Wasson Creek and the newly graded floodplain and constructed shallow fish
passage channel (described in the Main Valley Middle section below)(Figure 6). Such
transitions between channels of different depths need to be designed so they don’t result in
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head-cutting/downcutting of the newly constructed channel. These additions to the Wasson
Creek stream channel will also create complex aquatic habitat. BDAs placed in the Wasson
Creek channel are planned as artificial enhancements to mimic the ecosystem engineering
functions of beavers whose natural recruitment of greater numbers to the site could take some
time.
2) Introduce large wood at high densities (>30 pieces/acre) to slow and disperse flow entering
the newly graded floodplain. This area, where the stream enters the project area, has high
flow velocity. Consequently, large quantities of wood will be distributed across the
floodplain, increasing surface roughness, and slowing water flow. Once connected, Wasson
Creek stream flow is anticipated to not only provide fish passage in the temporary fish
passage channel, but also initiate significant surface flow even during summer low flows
throughout the floodplain, promoting the development of additional channels that spread
water across the entire valley floor.
3) Connect the existing Wasson Creek channel to the floodplain and the newly constructed fish
passage channel (described in the Main Valley Middle section). The above-mentioned BDAs
and large wood are designed to encourage flow out of the existing channels and onto the
floodplain. The transition between the Main Valley Upper and Middle sections will
encourage flow on the floodplain through gentle grading and will inhibit channel flow by
blocking the existing channel with large wood.

Figure 6: Main Valley Upper management area showing existing channels where beaver dam analogs
will be installed to reduce channel depth and encourage surface flow. The floodplain, dominated by
reed canary grass (green shade), will be scattered with high densities of wood to slow surface flow.
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Note: Because soils in this part of the floodplain are saturated virtually year-round, work in the Main
Valley Upper area will be carefully planned/staged and completed with care. Some construction impacts
will be unavoidable but construction-related damage to the area will be kept to a minimum.

Main Valley Middle
The objectives for this management area are to grade the floodplain, fill existing ditches, create a
temporary fish passage channel, and place large wood.
1) Grade valley along a 1% grade line slope. Large areas of reed canary grass will be scraped, and the valley
surface will be graded to direct flow down the valley and away from upland edges (Figure 7). Areas
dominated by native vegetation will be left to create fish refugia, local seed source and increased surface
complexity and roughness.
a)
Much of the valley will be scraped to remove reed canary grass, leaving extant native plant
patches mostly intact (see invasive species management in Appendix C). Scrape depth will be
just below reed canary grass root zone, approximately 12-in.
b)
Extended toe slopes will direct tributary flow away from the edges of the floodplain and limit
reoccupation of filled ditches.

Figure 7: Relative elevation model with grade-line analysis in Main Valley management area. High
areas and reed canary grass scrape areas are indicated as “cut” (diagonal lines) and existing
depressions, ditches and channels which require increased elevation are indicated as “fill” (dots).
Analysis performed by and map created by Kacey Largent at USFS.
2) Construct a shallow temporary channel that provides fish passage and is sized to encourage maximum
surface flow and placing large wood to encourage multiple flow pathways and avoid deep channel
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formation.
a)
A highly sinuous initial fish passage pathway will be dug with the expectation that the additional
stream channels will spread across the valley as the water moves downstream (Figure 8). The fish
passage channel should have the capacity to hold only enough water to allow fish use (6-in. deep
and approx. 4-ft. wide) and discourage downcutting. As native vegetation develops and beaver
re-occupy the floodplain, stream flow paths are anticipated to change in response to dam
numbers, size, relative stability, and permanence.
b)
Where the fish passage channel transitions from graded areas and passes through native
vegetation patches, channel depth will be excavated to depths needed to maintain consistent
stream gradient and stream flows through these relatively higher marsh areas (approx. 18-in).
These sections will provide fish refugia, through shading and deeper channel segments. Native
plant roots and rhizomes will be carefully “borrowed” from native plant stands and transplanted
into adjacent scraped floodplain areas or on extended toe slopes (Appendix C).
c)
Large wood will be placed in the shallow fish passage channel and across the floodplain at
moderate densities (approx. 20 pieces/acre) to promote development of multiple stream channels
and intercept stream energy, which will encourage the development of aquatic habitat structures
such as pools and bank overhangs.
3) Phased appropriately with valley grading and excavation of the shallow fish passage channel, fill existing
ditches with the use of material generated during grading. As mentioned, the fish passage channel will be
sized to encourage overbank flow to initiate natural hydrologic processes to create additional channel
networks throughout the floodplain, but conditions will be established on site to prevent surface flow
from potentially reoccupying the filled ditches over time.
a)
Ditches will be filled taking care to neither underfill and allow ponding nor overfill to the degree
that berms restrict water entry from tributaries onto the floodplain. Roughness in the form of large
wood and high density plantings (see planting plan, Appendix C) will also be emphasized in
filled ditch areas, to help prevent ditch reoccupation.
b)
There are shallow remnant channel features in the valley that may or may not be historical
channels. Those channels with sinuous plan form will be retained where they meet the needs of
the initial fish passage pathway. More linear remnant channels will be filled since they have the
potential to focus flows and discourage water retention on the valley floor. Large wood will also
be partially buried in remnant channels to encourage water to spread out of the channel and to
reduce stream power.
c)
To further discourage filled ditches from being reoccupied, floodplain surface flows will be
directed generally away from floodplain margins using extended toe slopes made from clean fill
generated from floodplain grading (Appendix C). The extension of toe slopes along the valley
edge across ditch locations will push surface flow energy out across the valley, away from filled
ditches.
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Figure 8: Wasson Creek Main Valley showing maximum extent surface scraping, proposed new
excavated fish passage channel and existing channels to be filled, beaver dam analogs installed or left
untouched
4) Water from seasonal, tributary channels will be encouraged to enter the floodplain and prevented from reoccupying filled ditches.
a) Ditches intercepting and diverting ephemeral tributaries will be filled, slight mounding or large wood
placement on the downstream side to prevent flow from entering old ditch segments or re-occupying
filled ditch areas.
b) Seasonal and ephemeral surface water flows will be allowed to pond in existing wetlands, disperse
overland on the floodplain (likely extending existing wetlands), and/or infiltrate into floodplain soils. The
desire is to create additional wetland habitat in the valley margins where these ephemeral channels
dramatically decrease in gradient, but without re-occupying the old ditches. Additionally, by allowing the
flow to pond or slowly disperse (rather than be quickly diverted as is the existing condition), water will
move through the valley slower, thereby helping maintain a higher water table longer into the dry, summer
season.
c) Tributary channels that intersect with Wasson Creek Marsh trails will be re-connected with the
floodplain, and boardwalks will be installed to maintain trail access.

Main Valley Lower
The objectives of this management area are to connect the Wasson Creek, it’s newly graded
floodplain and the temporary fish passage channel to Winchester Creek. This area experiences
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tidal flooding and has some sensitive areas that cannot be graded. All ground disturbance work in
this area will be closely monitored.
1) Continue grading and construction of the shallow fish passage channel in this management area (Figure
9). Fish passage channel will again be scaled as appropriate to encourage overbank flow, consistent with
the project’s modified Stage 0 approach.
a) The natural development of a floodplain stream network consistent with the modified Stage 0 approach
will be encouraged across the entire Main Valley Lower area. Grading will continue and large wood
placed at moderately high densities (approx. 25 pieces/acre) in conjunction with nurse cribs (see
Appendix C for forested tidal swap planting plan) will increase surface roughness.
b) The shallow fish passage channel will be connected to the original south ditch approximately 80 m from
its confluence with Winchester Creek via an existing shallow depression which runs through established
native vegetation (Figure 9). Connecting to the south ditch in an area where no floodplain grading will
take place will reduce the scale of naturally formed channel head cutting.
c) All earth moving in this area will be monitored by Tribal Historic Preservation Officers, or their approved
representatives, from the Coquille Indian Tribe and the Confederated Tribes of the Coos, Lower Umpqua,
and Siuslaw Indians. If cultural resources are discovered, work will stop within a 300-ft buffer of the
discovery and the inadvertent discovery plan will be followed. If grading extent is limited, the allowable
grading will avoid linear pathways to reduce the chance of deep channelization.
2) Continue ditch filling in the Main Valley Lower area, again, phased as appropriately with fish passage
channel construction. Create a gradual transition from filled ditches, and floodplain, to Winchester Creek
by installing Beaver Dam Analogs (BDAs) in areas where ditches are not filled (Figure 9).
a) Filling of the southern ditch will continue down valley to its confluence with the newly excavated shallow
fish passage channel, approximately 80 m from Winchester Creek (Figure 9).
b) North ditch filling will continue to maximum tidal extent (Figure 3).
c) In both ditches, a series of BDAs will be used to slow water flow and promote sediment deposition,
resulting in increasing elevation of stream base and facilitating an improved transition with Winchester
Creek. As noted above, BDAs are used here as an artificial stand-in for desired beaver structures which,
due to low beaver numbers, would not be constructed on a timeline suitable to meet the project objectives.
d) Large woody debris will be placed in the shallower north ditch to encourage lateral flow of stream and
tidal flows onto the floodplain and to initiate the development of complex aquatic habitat features.
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Figure 9: Main Valley Lower management area showing maximum
grading (yellow shading), existing channels (dashed lines) that will be
either filled (orange), installed with beaver dam analogs (light blue) or
left untouched (dark blue), and proposed fish passage channel (purple
solid line).

Methodology Details
This section gives additional information on the methodologies used to install beaver dam
analogs and specifics on large wood placement. We also provide details on avoiding impacts in
areas adjacent to potential Marbled Murrelet habitat, which will be confirm prior to
commencement of work.
Beaver Dam Analogs
Channel spanning BDAs are structures that mimic the function of beaver dams, are
biodegradable, and allow movement of water, fish and some materials and sediments to pass
through, while trapping others (Pollock et al. 2017). To construct BDAs install a line of vertical
conifer posts, approximately 0.5m apart using a hydraulic or pneumatic post pounder, weave
fresh branches between posts and deposit a layer of course gravel, native slough sedge and fine
sediments on the upstream face to prevent under scouring and increase roughness. Detailed
instructions can be found in the Beaver Restoration Handbook (Figure 10; Pollock et al. 2017).
Post materials will be stockpiled from uplands forest restoration thinning, will be Sitka spruce or
Douglas fir, have a DBH of 3 to 5-in and length between 6-14-ft. Posts should be straight,
branches removed and not split. Shorter poles will be used at upstream end where the channel is
shallower. The drive end will be shaped into a square, with diameter around 3.5-in, and the
opposite end will be cut to a point. A score at the halfway mark will guide drive depth. Weaving
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materials will include fresh conifer boughs from thinning project, this has been shown to
increase the longevity from the commonly used willow branches in areas where beavers are
present. Once woven, additional branches running through the dam will be placed, to mimic
natural beaver dams (Figure 10). Order of installation will be from downstream to upstream and
the distance between BDAs will be at the extent to which water is backed up behind the below
stream BDA. This spacing helps prevent overtopping scour bellow the upstream BDA (Pollock
et al. 2017). Once sediment has accumulated and the upstream bed has increased in elevation,
expected after a single high flow season, additional BDAs will be installed on the upstream side
of the original BDAs (Figure 10b). Downstream scouring from these new BDAs will move
sediment against the original BDAs, which reinforces them. This iterative process is continued
until the original channel is reconnected to the floodplain. These stream sections will provide
additional stream habitat, promote beaver activity, and increase stream bed elevation to
reconnect with the Stage 0 style restoration of the remaining valley. The initial BDAs will be
installed before valley restoration in the Main Valley Lower management area and the phase 2
installation, along with initial installation in Main Valley Upper management area, will coincide
with the ditch filling stage of valley restoration. By installing BDAs in the lower reach prior to
stream diversion we expect to see greater accumulation of materials, resulting from higher flows
and sediment movement, and an increase in stream bed elevation. The pre-restoration BDAs will
use shorter posts, below incised ditch heights, to reduce soil saturation which may inhibit
machinery access. The installation of BDAs in the upper reaches should be in conjunction with
downstream channel filling to reduce stream energy and encourage bank overflow.
Phase 1: Year 1 placement

Phase 2: After sedimentation upstream of BDA

Figure 10: Diagrams copied from The Beaver Restoration Guidebook (Pollock 2017, Fig. 28 p. 90),
showing placement of BDAs in a) phase 1, year 1 installation and b) phase 2, after sedimentation
upstream of original BDAs.

Large Wood Habitat Structures
Adding large wood to the floodplain and fish passage pathway will promote deposition (Figure 5
& 11a) and the development of a wetland-stream complex, while also creating and maintaining
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rearing habitat and possibly spawning habitat. High densities of large wood (e.g., >25/acre) are
essential for Stage 0 restoration, as these increase roughness until vegetation and depositional
mounds establish (Powers et al. 2018; Figure 11). The presence and abundance of large wood
has also been found to be critical for the survival of trout and salmon in river systems (ODFW,
2010). Large wood structures catch native gravels to create suitable spawning ground, promote
pool formation, to increase channel and hydraulic diversity, and provide cover habitat for visual
and physical refuge within the stream. Wood placement designs and numbers are based on recent
Stage 0 projects, such as Fivemile-Bell (Figure 11), which exceed recommendations in the
Oregon Guide to Placement of Wood, Boulder and Gravel for Habitat Restoration (ODFW et al.,
2010). Designs also include key pieces based on ODFW recommendations (ODFW et al., 2010).
The size, type, orientation, and location of wood, as well as depth and velocities of design flows,
are the main factors that dictate the size and number of trees and logs necessary to stabilize
wood placements. As Stage 0 restoration methods dissipate flow over the entire valley surface,
velocities are much lower than experienced in single channel designs (Powers et al. 2018). In
higher velocity areas, such as incoming flow in the upper section and tidal flow in the lower
section, stability will be added through bracing logs with inverted logs driven vertically into the
floodplain or through interlocking structures (Figure 11b). In areas around boardwalks wood will
be embedded to minimize movement and damage to structures. Although we have smaller trees
available for our large wood structures (i.e., height less than 60-ft and breast-height diameter less
than 18-in.), it will not be necessary to use boulders to ballast the structures and ensure long-term
stability because flow depths within the fish passage pathway and in the wetland-stream complex
will be insufficient to transport whole logs and trees more than one-half of a meander
wavelength. To increase stability, around half of the wood will be embedded into the floodplain.
For key pieces we will prefer whole trees with rootward over single cut logs and larger in
diameter and length (Table 1; Figure 11b).
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a)

b)

c)

Figure 11: Wood placement in the Stage 0 phase of the Fivemile-Bell restoration project
(implemented by Siuslaw National Forest Service and Siuslaw Watershed Council) showing
a) accumulated sediment and gravels, b) high densities in upper reach, where velocity is
high, and c) rootwad and vertical support log structures.

Table 1: Recommended wood metrics for large wood placement in Wasson Creek floodplain. Stage 0
restoration projects use all sizes of wood and recommended size of non-key pieces here is based on
availability from forest restoration thinning in adjacent uplands (Appendix D)
Parameter
Diameter at breast height (DBH)
Length

Wood Pieces
<16”
<60’

Key Pieces
16-20”
60-80’

The locations for proposed large wood placement were determined by analysis of the aquatic
habitat inventory (AHI) surveys conducted by the Coos Watershed Association in 2010. The
2010 surveys found Upper Valley had 3.4 large wood pieces per 100m, with no key wood
pieces, and no large wood pieces in the Main Valley. The survey divided reaches by type (e.g.,

~ 18 ~

Wasson Creek Watershed Restoration Plan 2022
Appendix B: Floodplain Hydrology Plan

pool, riffle, etc.), and collected physiographic and habitat data for each reach (e.g., channel
geometry, substrate type and size, large wood type and volume). Using these data, combined
with the Oregon Department of Fish and Wildlife’s instream habitat benchmarks (Attachment A
– Moore et al., 2006), we computed the minimum volume and number of large wood pieces that
would be needed to restore in stream habitat complexity and combined this with the number of
pieces needed to dissipate stream energy and discourage linear flow paths that can concentrate flows
and increase stream power (Table 2). In order to reduce stream energy as the incoming stream
enters the restoration area, there should be greater large wood densities scattered throughout the
Upper Section of the main valley (approx. 30/acre). Although observations in years following
the 2010 survey have noted that a few large riparian trees have fallen onto the floodplain, these
numbers are still well below desired benchmark.

Table 2. Large wood quantities for Wasson Creek. Calculations for minimum ODFW desired large
wood and key pieces is based on 20 and 3 pieces per 100-m respectively. Additional Stage 0
requirements for Main Valley Upper, Middle, and Lower management areas are based on 30, 20, 25
pieces per acre respectively.
Stream Reach

Reach
Length (m)

Area
(acres)

ODFW Desired ODFW Desired Additional Stage 0
Wood Pieces
desired pieces
Key Pieces

Total
pieces

Upper Valley (Total)
Main Valley Upper (Si=1.34)
Main Valley Middle (Si=1.22)
Main Valley Lower (Si=1.20)
Total Main Valley (Si=1.27)

1121
201
1000
160
1361

5
1.57
12.63
2.8
17

186
40
199
32
272

186
47
253
70
370

34
6
31
5
42

0
1
53
38
98

Using the above computations, the following design criteria should be used in log selection and
placement:
1. Minimum size for single logs placed in channel in the upper valley should be: 12-in DBH and 35-ft
long.
2. Once key piece requirements are met, wood dimensions can vary. To be considered a key piece
Oregon Guide to Placement of Wood, Boulder and Gravel for Habitat Restoration (2010)
recommends:
a. A log with a rootwad still attached should be at least one and one-half times (1.5X) the bankfull or a
log without a rootwad should be twice (2X) the length of the stream’s bankfull width.
b. A log must also have a minimum diameter of 16 inches to be considered a key piece in a stream with a
bankfull width of 10-20 feet (found in Upper Valley and Main Valley Upper management areas).
3. Use higher densities of logs where there is a chance that flows are more concentrated (Main Valley
Upper) and areas transitioning into tidal channels (Main Valley Lower). All other pieces should be
scattered across the valley with higher densities of logs in scaped area than remnant vegetation
patches, where established plants provide surface roughness.
4. Use wood pieces available in the adjacent uplands thinning areas while still meeting the stability
standards (Table 1).
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5. Wood pieces will be placed both in the fish passage pathway to encourage dispersion and across the
floodplain to increase surface roughness.
6. Large wood will be used in conjunction with fill material to plug the current ditched channel as ditch
obstructions when needed to block flow from re-entering the ditched channel (Figure 12).
7. Wood pieces will be partially buried placed as nurse logs on the floodplain for the general
enhancement of floodplain and wetland features (Figure 12)
a)

b)

Figure 12. Diagrams copied from CBNB Water Board (2015) showing a)
Typical ditch obstruction configuration to be used in Wasson Creek to
block flow from re-entering the old, ditched channels and b) Typical
floodplain nurse log configuration to add complexity to the floodplain
and surrounding wetland

Marbled Murrelet Considerations
The following details are copied from the “Stream Restoration Projects in or near Marbled
Murrelet Management Areas” (MMMA) section, P. 40-42, of Guidelines for Implementing
Marbled Murrelet Policies and Procedures (ODF, 2016). No known nesting trees are present
within the project area, however, surveys for potential nesting habitat will be conducted prior to
commencement of work. If suitable habitat trees are documented within the project area,
irrespective of occupancy, the following criteria will be observed.
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1. The following trees will not be selected for removal:
a. Trees with potential nest platforms and immediately surrounding trees that provide cover
to potential nest platforms;
b. Known nest trees;
c. The largest trees in areas where the number of large trees is limited;
d. Minor tree species (not commonly found in the stand)

2. Trees may be felled or pushed/pulled directly into a stream or floodplain.

Trees may be removed/repositioned by cable, ground-based equipment, horses or
helicopters.
4. Trees may be stockpiled for future in-stream restoration projects.
5. Wildlife biologists with experience in murrelet habitat will select trees for removal. If trees
are selected by someone other than a wildlife biologist, an experienced wildlife biologist
will be required to approve selected trees.
6. To protect interior forest habitat, existing or potential nesting structure, and neighboring
trees with nesting structure from incidental damage, the following specific criteria will be
used to select trees for placement in streams:
a. Selected trees will be dispersed within the first two lines of trees along the periphery
of permanent openings (e.g., road right-of-ways, powerlines, etc.) or along the
periphery of non-permanent openings (e.g., plantation edges or along clear-cut edges
less than 40 years old);
b. Selected trees will be less than or equal to 36 inches in dbh and lack existing or
potential nesting structure (i.e., for murrelets, limbs or other platforms greater than or
equal to four inches in diameter);
c. When within 300 ft. of murrelet habitat, individual trees will be selected; however, on rare
occasions small groups of no more than four trees may be selected, if appropriate;
d. Selected trees (or small groups of trees defined above) will not create a gap greater
than ¼ acre and will be spaced a minimum distance of one potential tree height
apart;
e. Trees will be selected to avoid any damage to existing or potential nesting structure
in the stand during felling and removal operations.
7. The implementation of projects within the disruption distances of occupied or potential murrelet
habitat will be scheduled outside of the critical breeding period of April 1 – August 5th.
8. Where activities are permitted between August 6th and September 15th, projects would not begin
until 2 hours after sunrise and would end 2 hours before sunset.
9. Tree felling shall not create excessive stream bank erosion or increase the likelihood of channel
avulsion during high flows.
10. Garbage containing food and food trash generated by workers in project areas is to be secured or

removed daily to minimize attraction of corvids.
Fill and Removal Estimated Volumes

Since the proposed fish passage channel is designed to be much shallower than the current
incised ditches on the sides of the valley and there are multiple ditches that need to be filled, the
amount of material needed to fill the current ditches is projected to be much larger than the
volume of material that will be removed during channel excavation (Figure 7). A rough
estimated volume for the needed fill material was calculated using the data from the elevation
surveys, and the volume of removal material was determined from the proposed channel
dimensions (Table 3). As part of the Wasson Creek Vegetation Plan, large areas of the main
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valley will be scraped to remove reed canary grass (Appendix C, Section II), and that material
will be used in addition to the excavated channel material to fill the current ditch locations. The
material scraped from the valley floor will contain invasive vegetation (predominantly reed
canary grass) and its seedbank. To help prevent these invasive species from spreading back into
the valley, the contaminated material will be overturned and compacted into the ditches. Soil
removed from the fish passage channel will contain less contaminated seedbank, as this will be
excavated following valley scraping, and will be used to top drier edge fill areas. Plugs of native
wetland vegetation (e.g., slough sedge, small fruited bullrush) will also be removed along the
fish passage pathway and these materials will be placed on top of wetter fill areas. Any
additional clean fill will be used to direct flow from side drainages into the valley and prevent
them from re-entering side ditches.
Table 3. Removal and fill volumes for Wasson Creek restoration. Required fill of existing ditches and
channels was calculated from elevation surveys, with average dimensions listed in table. Scaping valley
floor and above ground biomass refers to reed canary grass removal (Appendix C), values for minimum
and maximum extent are listed.
Source of Fill
Excavating fish passage pathway
Scraping valley floor (min.-max.)
Compacted above ground biomass (min.-max.)
Total Removal Estimate:
Fill Requirements
Existing ditches and channels
Total Estimated Fill Requirement:
Extra Estimated Fill:

Length
(ft)

Width (ft) Depth (ft) Area (ft2)

Volume (yd3)

3,760

4

0.5
1
0.5

15,038
333,160-369,683
166,580-184,841

278
12,339-13,692
6,170-6,846
18,787-20,816

6,412

15

4

97,521

13,627
13,627
5,161-7,190

Timeline
The timeline for earthmoving work in the Wasson Main Valley is dependent on In-Water Work Period (July 1- Sept
15), soil saturation, distance to marbled murrelet habitat trees (where applicable), and the Wasson Creek Vegetation
Plan (Appendix C) and associated timeline (Brickner, 2016). If potential habitat trees are recorded in the minimum
disruption distance from machine work (100-yards) then work will be restricted to Aug. 6 - Sept. 15th, based on ODF
guidelines (ODF, 2016). In June, the valley will be scraped of reed canary grass in preparation for the channel
construction. Channel construction may begin before the start of the In-Water Work Period but only work that is not
connected to the existing channels. All connections or fill activities will occur during the In-Water Work Period
(Table 4).
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Table 4. Wasson Creek timeline for heavy machinery work.
Year 1 (2023)
July 1st -September 15th

Install BDAs in lower reaches
Repeatedly mow reed canary grass in lower valley section

Year 2 (2024)
June-July

July 1st -September 15th

September-October
October-January
Year 3 (2025)
July 1st -September 15th
October-January

Scrape valley in preparation for channel work (starting in
lower valley), dig the new fish passage pathway (do not
connect new channels to the stream), place wood across the
valley and in fish passage pathway. Construct log cribs in
Lower Valley.
Install BDAs in lower reach (second phase) and upper reach
(initial). Connect new channel to streamflow, use scraped reed
canary grass as fill for existing channel, use removed material
from new channel to finish fill of existing channels, place
additional wood as needed. Construct log cribs in Lower
Valley as needed.
Once channel work is complete, spread seed and straw for
erosion control (more information in Appendix C Wasson
Creek Vegetation Plan)
Plantings (See Wasson Creek Vegetation Plan)
Install BDAs in lower reach (third phase) and upper reach
(second phase) if needed.
Log crib plantings (See Wasson Creek Vegetation Plan)
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