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Background and current conditions
Wasson Creek in the South Slough National Estuarine Research Reserve has been heavily
impacted by historic land uses including stream channelization, grazing, and logging in the
1900s through 1970s (Brophy 2005), resulting in a simplified drainage network, lack of instream habitat, minimal floodplain connectivity, and simplified vegetation community
dominated by invasive species (Figure 1). The goal of restoration actions, outline in this plan, is
to reestablish diverse native plant communities to the Wasson Creek floodplain, tidal and
riparian areas. The revegetation plan aims to restore the following attributes to the Wasson
Creek valley: reduce cover and impact of invasive species, provide off-channel habitat for
several ESA-listed fish species (e.g. coho salmon and winter steelhead, cutthroat trout), restore
forested tidal swamps, support a robust beaver population, and provide harvest materials for
cultural use and future restoration plantings.

Figure 1: Wasson Creek lowlands management areas (Upper Valley and Main Valley Upper, Middle,
and Lower) showing reed canary grass management (scraping, over planting and goats), and both
existing and proposed channels (dashed and solid lines respectively).
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Current plant communities
Current vegetation composition in the Main Valley consists of large patches of reed canary
grass (Phalaris arundinacea), an extremely invasive grass, mixed with pasture grasses, nonnative forbs, and native species including slough sedge (Carex obnupta), small- fruited
bulrush (Scirpus microcarpus), soft rush (Juncus effusus), and cattail (Typhus latifolia) (Figure
2).There is some Himalayan blackberry (Rubus bifrons) onsite, which is generally constrained
to isolated patches amongst the fields of reed canary grass.
a)

b)

Figure 2: Main Valley a) dominated by reed canary grass and b) patches of native vegetation such as
slough sedge and sword fern (foreground).

The upper valley of Wasson Creek also consists mainly of reed canary grass, however, is
intermixed with skunk cabbage and has more shrubs, mainly red elderberry, than the Main
Valley (Figure 3). Around the geologic constriction that separates the valleys, there is a plant
community that is reminiscent of what the historic vegetation composition would have been. The
area consists of three levels ofvegetation: groundcover, shrub layer, and tree layer. Native
groundcovers include American skunk cabbage (Lysichiton americanus), Pacific water parsley
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(Oenanthe sarmentosa), slough sedge (Carex obnupta), and small-fruited bulrush (Scirpus
microcarpus). The shrub layer consists of salmonberry (Rubus spectabilis), thimbleberry (Rubus
parviflorus), red elderberry (Sambucus racemosa), and stink currant (Ribes bracteosum). Trees
include red alder (Alnus rubra), cascara (Rhamnus purshiana), big leaf maple (Acer
macrophylla), Sitka spruce (Picea sitchensis), and western hemlock (Tsuga heterophylla). This
species composition provides an excellent example of what to strive for with revegetating the
main valley of Wasson Creek and provides a seed collection and cuttings source.

Figure 3: Upper Valley showing 75% reed canary grass mixed with skunk cabbage and red
elderberry.

Invasive Plant Management
Reed canary grass (Phalaris arundinacea), the dominant invasive species, is a sod-forming,
perennial grass and is found in abundance in the Wasson Creek basin. Reed canary grass creates
monocultures that displace native plant species, alter hydrology, and reduce biodiversity and
habitat for wildlife. Reed canary grass also creates unstable stream banks which contribute to
erosion and sediment in streams. This species can be particularly difficult to control due to
multiple growth periods within a year, once in the spring and again in late summer, as well as
its ability to reproduce bymultiple methods (WRCGMWG 2009). These characteristics present
a challenge to restorationpractitioners and successful control methods vary by site. Because of
this, several options for reed canary grass control in the main valley and the upper valley are
detailed here. Mechanical,manual, and overplanting methods will be used with a potential for
isolated chemical control in the event that other methods do not meet project needs. Due to
expected use of plant materials and other Reserve objectives (e.g. pollinator habitat) chemical
use will be avoided as much as possible and limited to localized application only when
necessary (e.g. no broad over spraying). Aquatic approved glyphosate (AquaMaster, AquaNeat,
AquaPro) is the recommended herbicide. Glyphosate is a broad-spectrum herbicide and should
be used in monocultures. The herbicide will be mixed with a surfactant (Agri-Dex, LI-700).
Herbicide application procedures will follow the Project Design Criteria outlined in SLOPES V
Restoration Programmatic (Attachment A).
Upper Valley (5 acres)
The upper valley of Wasson Creek is approximately 5 acres and consists of about 75% reed
canary grass (Figure 2). At the eastern end of the valley, the vegetation is mixed with native
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species but quickly turns to a monoculture of reed canary grass. Due to access issues, heavy
equipment cannot be used in the upper valley. Therefore, reed canary grass management will
consist of hand held brush cutters and over planting with shrubs at high densities. The shrub
planting will be done in two phases, 1) initial shrub plantings will follow an experimental
design approach and 2) follow up planting will cover the remainder of the management area and
use cuttings from initial planting. Based on management recommendation from restoration
practitioners (e.g. Lummi Nation Wetland and Habitat Mitigation Bank, Fivemile-Bell
Restoration) planting sites will be cleared of reed canary grass using brush cutters in Sept./Oct.
and planted with willow and other shrub species at high densities (11,00 on 10-ft centers).
Phase 1: Four experimental methods will be applied at permanent vegetation plots in year 1,
including 1) brush cutting + willow, 2) brush cutting + mix of willow and other native shrubs,
3) no site prep + willow, and 4) no site prep + mix of willow and other native shrubs. Native
shrubs may include red elderberry (Sambucus racemosa), spirea (Spiraea douglasii) and
twinberry (Lonicera involucrate). Each planting site will center around an existing 6m (19 ft)
diameter vegetation monitoring plot, where possible, and be replicated in a randomized design
with 3 replicates per treatment (total of 12 plots). Site prep treatments will receive follow-up
brush cutting management in June the following year and all plantings will be sprayed with
PlantSkydd, a natural herbivore repellant. This initial planting design is intended to both guide
future plantings and provide harvest material for the remainder of the Upper Valley.
Consequently, it is important that species and genetic representation is as diverse as possible in
these first plantings.
Phase 2: Once initial shrub plantings have grown for three years cutting will be taken to plant in
the remainder of the valley (see Willow Planting Prescription section p. 16). Cuttings from
initial plantings will be supplemented with cuttings from outside the valley as need. Results
from the phase 1 experiment will guide the planting plan for the remainder of the Upper Valley.
This staggered method will allow for a multi-aged population, reduce transportation of cuttings
into the remote location and allow for a manageable population size to be protected during early
establishment.
Main Valley (17 acres)
The main Wasson Creek valley is approximately 17 acres, of which about 75% is reed canary
grass (Figure 2.a.). Some patches of reed canary grass are mixed with native sedges and rushes
while in most places it forms a dense monoculture. Care will be taken not to harm native species
as these populations may be used as plant plug and seed source for revegetation efforts
following control. The Main Valley Upper management area has year-round saturated soils and
a braided stream, making it impossible for heavy machinery to be used. Management of reed
canary grass in this area follows the Upper Valley planting plan, described above.
In the Main Valley Middle and Lower management areas reed canary grass will be mowed then
scraped, as part of the valley grading outlined in Appendix B, Floodplain Hydrological
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Restoration Plan. Reed canary grass stands will be mowed in early spring using a brush-hog or
large industrial mowers before the grass reaches over 2-ft tall. Once the site is cleared for
earthwork, the valley will be scraped down to the base of the reed canary grass roots (approx.
12-18-in; Figure 4) in preparation for planting. This will remove much of the remaining reed
canary grass material as well as a significant portion of the seedbank. Consequently, the amount
of regrowth will be reduced which will lessen the need for and amount of localized spot
spraying applied to the site. The removed material will be stockpiled near the existing channel
and ditches to be used as fill. This fill will be placed upside down and covered with material
removed from the new channel which should have little to no reed canary grass in it. Any
excess fill will be trucked out of the project site and disposed of at a designated dump location.
Fill areas will be monitored for five years post-restoration to eliminate reed canary grass
reestablishment. Follow up management may include additional shrub plantings, brush cutting
to allow competing vegetation to establish, or if no other management is successful then a
chemical application (see Attachment A: Slopes V Restoration Programmatic).
a)

b)

Figure 4: a) Reed canary grass sod removed from a wetland on Larson Slough by Coos Watershed
Association staff; this sod ball is about 18-in. deep and b) ground where previous reed canary grass sod
ball was removed.

There are isolated, but dense patches, of Himalayan blackberry in the sloped areas on the
northeastern corner of the valley (Figure 1). Mechanical removal in this area is challenging and
the project will utilize goat browsing as an alternative management strategy. Goat services will
be contracted out and emphasis on containing them in target areas is the highest priority. Cleared
areas will then be planted with competing native vegetation, including willow and other shrubs,
that will shade out reed canary grass. See revegetation section bellow.
Revegetation
Desired plant communities
This restoration project aims to re-establish three general types of plant communities, 1)
freshwater wetland, 3) riparian forest edge, and 3) forested tidal swamp. Reference sites in the
South Slough watershed include Tom’s Creek freshwater wetland and Winchester Creek Spruce
forested tidal swamp (Figure 5). This planting plan is modified from several local restoration
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projects including the Anderson Creek Restoration Project completed in 2002-03 by South
Slough NERR and the Coos Watershed Association, the Matson Creek Restoration Project
implemented in 2015 by the Coos Bay North Bend Water Board and Sol Coast Consulting &
Design, the Fivemile-Bell Restoration Project implementation by the Siuslaw National Forest
Service and Siuslaw Watershed Council, and the Ross Slough Restoration Project which will be
implemented in 2016-17 by the Coos Watershed Association. All these projects are within the
Coos watershed, except for the Fivemile-Bell project in the Siuslaw watershed and have
similarities to the Wasson Creek restoration plan. This revegetation plan will establish native
riparian, freshwater wetland, and Sitka spruce forested tidal swamp species which will provide
several benefits to the Wasson Creek sub-basin including riparian vegetation structure, species
diversity, vegetative ground cover, sediment accumulation, nutrient cycling, large wood
recruitment, shade to cool stream temperatures, blue carbon storage, ongoing invasive species
management, and beaver resources. This plan is designed to provide native vegetation with a
significant head start on the potential recolonization of the site by non-native grasses and forbs
during and after restoration activities. Plant establishment activities will need to take place for
five years after the initial planting. Where necessary plant survival rate will be increased by
using weed-whackers to release individual trees and shrubs from competing vegetation and
protected with PlantSkydd, a natural herbivore repellant.

~8~

Wasson Creek Watershed Restoration Plan 2022
Appendix C: Vegetation Plan

a)

b)

Figure 5: Reference sites within the South Slough Reserve for the a) freshwater wetland, Tom’s Creek,
and b) spruce forested swamp plant community types.

Table 1 details the species selected for revegetation due to their historic presence in the valley,
their success in similar restoration projects, plant associations described by Christy (2004), and
their cultural value. Planting material type, location, size, and spacing was determined by success
in similar projects as well as the recommendations described in the Oregon Coast Riparian
Silviculture Guide (Massingill 2003) and Propagation of Pacific Northwest Native Plants (Rose
et. al. 1998).
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Table 1: Native species that may be planted in the Wasson Creek Main Valley, including information on
planting material (seeds, plant plugs, tubers, bareroot, cutting), planting locations, plant or plug size, and
spacing or seeding rate.

Species

Planting
Material

Planting Locations

Size

Spacing/Seeding Rate

Common camas (Camassia quamash)
Gumweed (Grindelia integrifolia)
Pacific silverweed (Potentilla anserina ssp.
pacifica)
Tiger lily (Liliumcolumbianum)

Bulb/plug
Seed
Plug

Valley floor
Valley floor
Valley floor

N/A
N/A
Plug

2'x2'
0.25lb/acre
2'x2'

Plug

Edge habitat

N/A

Wapato (Sagittarialatifolia)

Tuber

In-stream - low flowsites

N/A

Depends on planting
location
Depends on planting
location

Common threesquare (Schoenoplectus pungens)
Slough sedge (Carexobnupta)

Plug
Plug/seed

Valley floor
Valley floor

Plug
6"x6", if wild
collected

2'x2'
2'x2'/Seed introduced in
"slough sedge straw"

Small-fruited bulrush(Scirpus microcarpus)

Plug/seed

Valley floor

2'x2'/0.5lb/acre

Soft rush (Juncuseffusus)

Plug/seed

Valley floor

6"x6", if wild
collected
plug, 6"x6", if
wild collected

Tufted hairgrass(Deschampsia
cespitosa)
Shrubs/Trees

Plug/seed

Valley floor

Plug

2'x2'/1lb/acre

Beaked hazel (Corylus cornuta)

Plug

Edge habitat/stream bank

3-4’

8'x8'

Big leaf maple (Acer macrophyllum)
Red osier dogwood(Cornus sericea)
Red elderberry (Sambucus racemosa)
Indian plum (Oemleria cerasiformis)
Nootka rose (Rosanutkana)
Oceanspray (Holodiscus discolor)
Pacific crabapple (Malus/Pyrus fusca)
Twinberry (Lonicera involucrate)
Sitka spruce (Piceasitchensis)
Vine maple (Acer circinatum)
Willow (Salix sp.)
Western red cedar(Thuja plicata)
Western hemlock(Tsuga menziesii)

Plug
Cutting
Bareroot
Bareroot
Bareroot
Bareroot
Bareroot
Cutting
Bareroot
Plug
Cutting
Bareroot
Bareroot

Edge habitat
Stream bank/forestedwetland
Riparian
Riparian
Forested wetland
Edge habitat
Riparian/forested wetland
Valley floor
Riparian/forested wetland
Riparian/forested wetland
Stream bank
Edge habitat
Edge habitat

3-4’
4-6'
3-4'
3-4'
2-3'
3-4'
3-4'
4-6’
3-4'
3-4’
4-6'
3-4'
3-4'

8'x8'
3'x3'
3'x3'
3'x3'
3'x3'
8'x8'
8'x8'
3’x3’
8'x8'
8'x8'
1'x1'
8'x8'
8'x8'

Forbs

Monocots
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The species outlined in Table 2 were selected for their cultural value and were recommended
by the Coquille Tribe and the Confederated Tribe of the Coos, Lower Umpqua,and Siuslaw
Indians and described in Ethnobotany of the Coos, Lower Umpqua, and Siuslaw Indians
(Phillips 2016).
Table 2: Cultural plants for Wasson Creek revegetation

Big leaf maple (Acer macrophyllum)
Common camas (Camassia quamash )
Gumweed (Grindelia integrifolia )
Oceanspray (Holodiscus discolor )
Oregon ash (Fraxinus latifolia )
Pacific crabapple (Malus/Pyrus fusca )
Sitka spruce (Picea sitchensis )
Small-fruited bulrush (Scirpus microcarpus )
3-square bulrush (Schoenoplectus pungens )
Tiger lily (Lilium columbianum )
Wapato (Sagitarria latifolia )
Western hemlock (Tsuga menziesii )
Western red cedar (Thuja plicata )
Willow (Salix sp.)
Planting zones
Different hydrological conditions, invasive plant management needs and habitat types will drive
native species plantings in the Wasson Main Valley. Diverse wetlands will be reestablished
throughout the valley floor, forested swamps will be expanded in tidal areas and coastal fens,
riparian vegetation will provide a transition between wetlands and upland forests, and willows
will be used for reed canary grass management as needed. A relative elevation model, created by
the US Forest Service, will guide finer scale planting plans (Figure 6). Where reed canary grass
is excavated and the valley floor graded, existing topography may result in wetter and dryer areas
(Figure 6); for example, willow galleries may be planted in drier areas, while wetter areas with
pooling may be suitable for wapato.
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Figure 6: Relative elevation model delineating scraped areas for read canary grass management (cut)
that will have a slightly higher elevation (light greens and yellows, drier habitat) and lower elevation
(darker blues, wetter habitat). Current incised areas (pinks, constructed ditches) will be filled, except
for in lower reaches (eastern edge) where beaver dam analogs will be installed. Modeling and map
created by Kacey Largent (USFS).

Wetlands on the valley floor (Main Valley Middle)
The goal for the valley floor revegetation is to reestablish a wetlands-stream complex similar to the
Reserve’s freshwater wetland reference site, Tom’s Creek (Figure 5). Reference conditions include a
diverse mix of native monocots (e.g. Slough sedge, broadleaf cattail, soft rush), forbs (e.g. skunk cabbage,
Pacific silverweed etc.), and shrubs (e.g. Pacific rhododendron, wax myrtle, huckleberry species). The valley
floor revegetation approach will therefore include a diverse species mix using seed, plugs and live stakes.
Shrubs will be planted on mounds against semi-buried large wood pieces. A seed mix will be prepared with
small-fruited bulrush, soft rush, and tufted hairgrass, spread using a hand spreader or a hydroseeding
machine. The seed mix may need to be bulked up with a carrier (e.g. sawdust, clean sand, peat moss) to
carry further. Seeds can be purchased through the Native Seed Network or collected within the Coos
watershed. Small-fruited bulrush, slough sedge, soft rush, tufted hairgrass, gumweed, and Pacific aster are
found within the South Slough reserve and bulrush, sedge, and soft rush are found within the Matson Creek
Wetland Preserve. Both sites would provide adequate sources for seed collection. No more than 10% of
seeds from a large vegetation patch should be collected. Seeds should be collected and spread in the fall
after channel work is completed (see timeline section, p. 22).

Slough sedge seeds should also be introduced in the form of straw. Slough sedge plants with ripe
seed heads should be cut at the base and the seeds and leaves spread over the bare floodplain to
aid in establishment of this species and reduce erosion.
Two types of plant plugs are available for the valley floor species: purchased from a native plant

~ 12 ~

Wasson Creek Watershed Restoration Plan 2022
Appendix C: Vegetation Plan

nursery or collected in South Slough. If plugs are wild collected, they should be dug from large
patches of the selected species with no more than 10% of the patch collected. For example, a
40x40-ft or 1600 ft2 patch would provide 640 6x6-in. plugs. Live transplants can also be
collected in 2 ft2 patches and cut into 8-16 plugs with a spade. A depth of 6-in. should be
sufficient to obtain adequate root mass for planting. Leaves can be clipped back to 6-10-in.
before planting to allow theplant to allocate more energy into root production. Plugs should be
planted as soon as possible after they are collected or can be stored in a cool, moist location prior
to planting. Targeted locations for slough sedge live transplant collection will be the forested
wetland areas to clear space to plant other species. Other species to be live collected include
small-fruited bulrush and soft rush from locations in the Wasson and Anderson Creek
floodplains. All other plug species should be purchased from a native plant nursery.
Some areas will have higher anticipated reed canary grass re-establishment, such as drier and
high elevation edges and extended toe slopes. In these areas greater densities and diversity of
seed mixes will be applied and will include a concentration of dense shrubs. This will increase
competition and success of one or more native species. Species to be planted where reed canary
grass cannot be otherwise managed (e.g. upper valley and main valley upper) include willow,
red osier dogwood, red elderberry etc. These species should be planted as cuttings. Protocol for
collecting and planting cuttings is described in the Willow Planting Prescription, Section IV and
will also apply to other species. Most willow cuttings will come from within South Slough,
although added genetic and species diversity will require cuttings from other populations in the
Coos watershed. Suggested source for dogwood cuttings is Matson Creek Native Plant Nursery,
if enough can’t be sourced in South Slough.
Spacing for wapato (Sagittaria latifolia) will be determined once the channel work is completed
to find appropriate locations in the channel. Wapato is most successfully transplanted by tuber.
The species grows on the edges of ponds and lakes and follows curves in rivers. It prefers full
sun to flower and shallow water. Wapato will most likely be planted in the wet areas at and
above stream from the geologic constriction (shallow, muddy areas with some water flow).
Specific sites will be determined as channel work occurs and at the time of planting based on
these habitat characteristics. The quantity of wapato tubers to be planted will be based on
availability from sources at time of planting.
Riparian edge (Upper and Main Valleys)
The goal of the riparian edge is to create an ecotone between the wetland-stream complex and
the upland forest that provides food, resources and habitat for birds, beaver, and fish, increases
shade, and provides long term sources of large wood. The wetter area will be planted with a mix
of hardwoods, shrubs, and Sitka spruce. Hardwood species, including Pacific crabapple, are great
for revegetating wet areas and providing food and habitat for birds. Shrub species include Indian
plum, red elderberry, and Nootka rose are commonly found in lowland wet meadows and
riparian areas in the Coos watershed, establish quickly, and provide habitat for wildlife. Sitka
spruce can withstand wet areas and will be a source for large wood recruitment in the years
following restoration. All species will be planted as bareroot stock. Due to expected mortality
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(e.g. beaver and elk browsing) trees and shrubs will be planted at high densities where required
for reed canary grass management and assessed at three years for follow up planting or thinning
as needed. Trees will be planted at 12x12-ft spacing and shrubs will be planted at 3x3-ft spacing.
Trees and shrubs should be staggered to mimic the mosaic structure of a riparian buffer.
Nearest the existing forest edge Sitka spruce, western red cedar, western hemlock, oceanspray,
big leaf maple, and tiger lily will be planted. Trees and shrubs will be planted as in wetter areas
(as described above). Tiger lily location and spacing will be determined after valley grading.
Sites with full to part sun and relatively higher elevation on the edge of the existing forest will be
targeted for lily plugs. Giant chain fern (Woodwardia fimbriata) will be planted in suitable
forested ravines on the valley edge, where they will be protected from frost. Live transplants will
be donated by the Confederated Tribes of the Coos, Lower Umpqua, and Siuslaw Indians.
Forested swamps (Main Valley Lower)
Two types of forested wetlands, or spruce swamps, exist on the Oregon coast: tidal freshwater
and coastal fen. Tidal freshwater swamps are found on large coastal rivers and floodplains within
the zone of tidal inundation (Christy 2004). Coastal fens are found in nutrient rich laggs adjacent
to uplands (Christy 2004). This type of habitat is late-successional with Sitka spruce (Picea
sitchensis) as the dominant tree and a dense shrub and herb understory. Key understory species
include skunk cabbage (Lysichiton americanus), slough sedge (Carex obnupta), and salmonberry
(Rubus spectabilis). The largest extant patch of spruce swamp in South Slough Reserve is
located at the Wasson Creek confluence with Winchester Creek, just outside the project area
(Figure 7a & 5b). The revegetation plan for the Main Valley Lower management area, which is
within the current tidal range, is to expand the existing tidal forested swamp to high tide extent.
Other areas suitable for revegetation of non-tidal forested wetlands were identified by existing
old growth elderberries and slough sedge (Figure 7). Caution not to crowd out old growth
elderberry will be taken, and plantings will focus on expanding existing patches.
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a)

b)

Figure 7: Suitable planting areas for forested tidal swamp. a) Wasson Main Valley showing the existing
Winchester spruce swamp (yellow) and tidal (blue) and non-tidal (green) potential planting areas for forested
wetland revegetation. b) Old growth elderberries with slough sedge understory - an ideal site for enhancing a
forested wetland by planting Sitka spruce, Pacific crabapple, and other shrubs at low densities.

Existing Sitka spruce forested swamp areas (Figure 5b) within the South Slough watershed were
used for reference in this vegetation plan, as well as plant associations described in Native
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Freshwater Wetland Plant Associations of Northwestern Oregon (Christy 2004) and personal
communicationwith Laura Brophy of the Estuary Technical Group. Species to be planted include
Sitka spruce (Picea sitchensis), Pacific crabapple (Malus fusca), red osier dogwood (Cornus
sericea), Nootka rose (Rosa nutkana), twinberry (Lonicera involucrate). Several associated
species will be expected to colonize naturally including skunk cabbage (Lysichiton americanus),
red alder (Alnus rubra), salal (Gaultheria shallon), evergreen huckleberry (Vaccinium ovatum),
and salmonberry (Rubus spectabilis). In the project area, several large areas of established slough
sedge exist. These areas will be the source of slough sedge transplants, seed, and straw. Spruce
and other woody species will be planted on nurse cribs and large wood will be placed for future
recruitment opportunities.
When planted, Sitka spruce trees will be planted at 15-ft feet apart and thinned to 30-ft at 5-10
years. Pacific crabapple trees will be placed 5’ apart. Shrubs (red osier dogwood and Nootka
rose) will be placed 3-ft apart. This spacing is to mimic natural spruce swamps which are
found to have spruce spaced far enough apart to allow for dense understory growth. Shrubs
will be planted more densely to aid in more rapid establishment of understory and shade out
reed canary grass regrowth.
Log Crib Design
To aid in establishment of forested wetland species, log cribs will be constructed and planted
within the forested wetland zones (Main Valley Lower and Upper)(Figure 8). This style of log
crib has been installed in a neighboring watershed in the Coquille Basin by the Coquille
Watershed Association and Yankee Creek Forestry through funding provided by the Oregon
Watershed Enhancement Board (Leslie Wetland Wood Crib Placement, OWEB 04-14-004,
2015). These cribs will serve as a base for planting Sitka spruce, Pacific crabapple and Nootka
rose. The cribs will be constructed from conifer logs that have been removed from the forest
surrounding the Wasson Creek valley, as part of the upland restoration plan (Appendix D). Six
posts will be pounded into the ground and the logs will be placed within the posts to form a crib
and tied together with large fiber rope. The cribs will be filled with composted wood chips which
will help wick moisture to the plants. Wood chip will be from Sitka spruce removed during the
upland thinning project where possible (Appendix D). Selected plants will be planted within the
crib and red osier dogwood cuttings will line the outside edge of the crib to maintain location in
case of flooding. Logs used for crib construction will be approx. 10-ft long and <5-in. diameter.
Cribs will be haphazardly located, to mimic natural patterns, and at a density of 5-15/acre (total
of 15-45 cribs).
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a)

b)

Figure 8: Log crib developed by Yankee Creek Forestry at Leslie Wetland with a) Sitka spruce and b) big
leaf maple planted

Willow Planting Prescription
Dense willow plantings will be essential for reed canary grass management, stream shading and
beaver recruitable to aid in the restoration of the Wasson Creek sub-basin. Several willow
species grow in the area including Salix hookeriana (Hooker’s willow), Salix lasiandra (Pacific
willow), and Salix scouleriana (Scouler’s willow). These species will be planted at three
locations: within the reed canary grass of the Upper Valley and the Main Valley Upper
management areas and scattered at lower densities throughout the floodplain, focusing on areas
most likely to suit reed canary grass regrowth.
Willow planting specifications follow recommendations by Hartema (2015), Kim (2006), and
Massingill (2003), as well as institutional knowledge from the Coos Watershed Association and
the Wasson Creek Advisory Team. Willows will be planted as live stakes or cuttings. Cuttings
will be taken from locations within the lowlands of the Coos watershed with emphasis on
cuttings found within the South Slough reserve to maintain local adaptations. Willow cuttings
will be taken once the plants are dormant, usually between November and February. In selecting
whips for cutting, stems should be between ½-2-in. in diameter and 4-6-ft long (Figure 9).
Cuttings should be taken at the base of the whip or justabove a node with a diagonal cut.
Cuttings should be healthy, relatively straight, and have smooth bark. Willow cuttings can be
placed in water for up to one week before cutting to accelerate root formation. When planted, at
least 1/3 of the cutting length should be planted with preference of 1/2 of the length to be
inserted (e.g., a 6-ft cutting should be planted at least 2-ft in the ground but ideally up to 3-ft, if
possible). Willow cuttings should be easy to plant by pushing cuttings into the ground to desired
length by hand or gently tapping with a mallet. If necessary, a pilot hole can be created using a
piece of rebar and a mallet. The diagonally cut end should be placed into the ground. If tops of
the cuttings have been damage, trim off damaged portion of stem. Fill in around cuttings as
necessary.
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Figure 9: Willow and red osier dogwood cuttings soaking before planting at
Matson Creek Native PlantNursery (CoosWA)

In areas of high flow willow cuttings planted along the streambank should be planted at 1’
intervals. Stems should be planted at an angle with the bottom end (diagonal cut) facing
upstream and the top facing downstream at about a 75° angle. This will help newly planted
cuttings remain in placeduring high flows. If there is no water flow, cuttings can be placed
straight into the ground.
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Plant Protection
For protection from herbivory targeted seedlings will be either sprayed with a natural herbivore
repellant (e.g. PlantSkydd) or planted with a tree guard. Where possible plants will be sprayed
with PlantSkydd, a natural herbivore repellant that protects plants for deer, elk and beaver for 6months following spray. Spraying plants at Coos WA nursery 2-4 weeks ahead of planting will
increase efficiency, while giving maximum protection (approx. 6 months post planting). This
will improve the survival and growth of the species while limiting the number of tree guards.
Where tree guards are needed, biodegradable natural products (e.g. Vigilis Tree Shelters) will be
prioritized, to limit post restoration removal of plastic materials. The tubes should include the
entire plant and bamboo stakes should be secured in place with zip ties at the top and bottom of
the tube. Tubes will be placed around the following species: red elderberry (Sambucus
racemose), Oregon ash (Fraxinus latifolia), Nootkarose (Rosa nutkana), oceanspray (Holodiscus
discolor), western red cedar (Thuja plicata), and western hemlock (Tsuga heterophylla).
Plant Material Sources and Pathogen Prevention
Increasingly, restoration professionals are becoming aware of the risk of introduced exotic and
invasive Phytophthora species. Examples of exotic Phytophthoras inadvertently introduced to
Oregon’s south coast include Phythophthora ramorum and Phythophthora lateralis, the pathogens that
cause Sudden Oak Death and Port-Orford-cedar root disease, respectively. Phytophthora cinnamomi is
also causing significant mortality in Ione manzanita (Arctostaphylos myrtifolia), a rare and threatened
species in California. Shipping and planting is considered the main route that exotic Phytophthoras are
moved into new landscapes around the world. Recent discovery of the introduction of Phytophthora
tentaculata into restoration plantings in California via restoration planting projects have highlighted
the need to ensure that planting stock is clean and that restoration professionals use sanitation Best
Management Practices (BMPs).
The following are recommendations to help reduce the introduction of exotic Phytophthoras and other
pathogens into restoration sites:
• Detailed prevention guidelines regarding nursery and restoration BMPs can be found in
Preventing Phytophthora Infestations in Restoration Nurseries, A Key to Protecting Wildland
Plant Communities. https://catalog.extension.oregonstate.edu/em9330
• Procure plants from nurseries that follow best management practices (see OSU Extension
publication, em9330).
• Consider direct seeding as an option in restoration sites with rare and threatened plants.
• Follow sanitation BMPs during restoration activities that include boot and equipment
sanitation.
Table 3 shows suggested sources to obtain plant materials, although these have not yet been
assessed for best management practices. Protocol to collect wild plant material(seeds and plant
plugs) is described in the revegetation plan (Section III).
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Table 3: Plant material sources
Name
Location
Anderson Creek/
Charleston,OR
South Slough

Contact Information

Species
Cuttings - Willow, red osier
dogwood. Seeds & plugs small-fruited bulrush, soft
rush, slough sedge, common
threesquare. Slough sedge
straw

Balance Restoration
Nursery

Lorane, OR

541-942-5530

Wetland species plugs,
wapato, camas bulbs

Brooks Tree Farm

Brooks, OR

503-393-6300

Conifers, hardwoods,
shrubs

Champoeg Nursery

Aurora, OR

503-678-6348

Conifers, hardwoods,
shrubs

Coquille Tribe &
CTCLUSI

Coos Bay,OR

541-888-9577

L&H Seed

Connell,WA

509-234-4433

Wapato, camas, common
threesquare, giant chain
fern
Slough sedge, tufted
hairgrass, soft rush, smallfruited bulrush, Pacific
aster

Seven Oaks Nursery

Albany, OR

541-757-6520

Conifers, hardwoods,
shrubs, tiger lily, camas,
Douglas aster plugs,
wetland plugs

Stillwater Natives

Bandon, OR

541-260-2182

Shrubs, forbs

Matson Creek Native
Plant Nursery

Coos Bay,OR

541-888-5922

Cuttings - Willow, red
osier dogwood. Seeds &
plugs - small-fruited
bulrush, soft rush, slough
sedge, common
threesquare.

Native Seed Network

Varies

www.nativeseednetwork.org Potentially all seed species,
use database as needed

River Refuge Seed

Brownsville,OR

541-466-5309

Gumweed, wapato, slough
sedge, tufted hairgrass, soft
rush, small-fruited bulrush

Scholls Valley Native
Nursery

Forest Grove,
OR

503-516-9129

Conifers, hardwoods, shrubs

Willamette Gardens

Corvallis,OR

Esther 541-990-0948

Tiger lily, camas
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Quantities and Densities
The quantity of each species was determined by recommendations in the Coastal Oregon
Riparian Silviculture Guide, the Anderson Creek Restoration Project, the Fivemile-Bell
Restoration Project, the Matson Creek Restoration Project, and the ODFW Aquatic Inventory
and Analysis Project Habitat Benchmarks (ODFW) (Attachment B). These numbers were then
boosted, particularly for the floodplain and riparian species in order to compete with any
returning reed canary grass and to accelerate establishment.
Table 4: Estimated quantity of each species for revegetation
Species
Small-fruited bulrush (Scirpus microcarpus)

Quantity

Slough sedge (Carex obnupta)
Soft rush (Juncus effusus)
Tufted hairgrass (Deschampsia cespitosa)
Common threesquare (Schoenoplectuspungens)

3800
3800
3800
As available

Gumweed (Grindelia integrifolia)
Pacific silverweed (Potentilla anserina ssp. Pacifica)

3 lbs.

Common camas (Camassia quamash)
Wapato (Sagittaria latifolia)

600
As available

Willow (Salix sp.)
Red osier dogwood (Cornus sericea)
Red elderberry (Sambucus racemosa)
Indian plum (Oemleria cerasiformis)
Pacific crabapple (Malus/Pyrus fusca)
Nootka rose (Rosa nutkana)
Oceanspray (Holodiscus discolor)
Tiger lily (Lilium columbianum)
Sitka spruce (Picea sitchensis)
Western red cedar (Thuja plicata)
Western hemlock (Tsuga menziesii)
Total

5200
2800
2550
2550
2650
100
800
200
700
600
600
40,800
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Timeline
Table 5: Timeline for implementing reed canary grass control and native vegetation planting
in Upper Valley (UV), Main Valley (MV) and Main Valley Lower (MVL)
Timing
Management technique
Management
Area
2022
Sep./Oct. Site prep (i.e. brush cut RCG)
UV
Nov./Dec. Willow and shrub planting in experiment and parent tree areas
UV
2023
Mar.-Jul. Site prep (i.e. Mow RCG)
MV
Jun.
Willow maintenance and protection
UV
2024
Mar.-Jul. Site prep (i.e. Mow RCG)
MV
Jun.
Willow maintenance and protection (as needed)
UV
Jun.-Sept. Earthwork (i.e. scrape valley and fill existing channels)
MV
Flag
populations
of
small-fruited
bulrush,
soft
rush
and
slough
sedge
for
plugs;
Sept.
All
collectseeds from selected species; order additionalseeds as needed; once
channel work is complete, spread seed and straw; spread slough sedge straw
Aug./Sept. Install log cribs
MV L
Collect and plant plugs; spread seed and straw; spread slough sedge straw; plant
Oct.
wapato, camas and lily bulbs
Nov.-Dec. Cut willows & dogwood; plant and protect trees and shrubs
MV
2025
May
Monitor and manage RCG regrowth, as needed
MV
Sep./Oct. Site prep (i.e. brush cutting)
UV
Nov./Dec. Willow and shrub planting in entire Upper Valley
UV
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Attachment A: SLOPES V Restoration Programmatic
This attachment includes a copy of the SLOPES V Restoration programmatic, sections 25. Site
restoration, 26. Revegetation and 27. Invasive and non-native plant control (p. 14-19).
25. Site restoration.
a. Restore any significant disturbance of riparian vegetation, soils, stream banks or stream
channel.
b. Remove all project related waste; e.g., pick up trash, sweep roadways in the project area to
avoid runoff-containing sediment, etc.
c. Obliterate all temporary access roads, crossings, and staging areas.
d. Loosen compacted areas of soil when necessary for revegetation or infiltration.
e. Although no single criterion is sufficient to measure restoration success, the intentis that
the following features should be present in the upland parts of the project area, within
reasonable limits of natural and management variation:
i.
Human and livestock disturbance, if any, are confined to small areas
necessary for access or other special management situations.
ii.
Areas with signs of significant past erosion are completely stabilized and
healed, bare soil spaces are small and well-dispersed.
iii.
Soil movement, such as active rills and soil deposition around plants or in
small basins, is absent or slight and local.
iv.
Native woody and herbaceous vegetation, and germination microsites, are
present and well distributed across the site; invasive plants are absent.
v.
Plants have normal, vigorous growth form, and a high probability of
remaining vigorous, healthy and dominant over undesired competing
vegetation.
vi.
Plant litter is well distributed and effective in protecting the soil with little
or no litter accumulated against vegetation as a result of active sheet
erosion (“litter dams”).
vii.
A continuous corridor of shrubs and trees appropriate to the site are
present to provide shade and other habitat functions for the entire
streambank.
26. Revegetation.
a. Plant and seed disturbed areas before or at the beginning of the first growing
season after construction.
b. Use species that will achieve shade and erosion control objectives, including forb,
grass, shrub, or tree species that are appropriate for the site and native to the
project area or region.
c. Short-term stabilization measures may include use of non-native sterile seed mix
if native seeds are not available, weed-free certified straw, jute matting, and
similar methods.
d. When feasible, use vegetation salvaged from local areas scheduled for clearing
due to development.
e. Do not apply surface fertilizer within 50 feet of any wetland of water body.
f. Install fencing as necessary to prevent access to revegetated sites by livestock or
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unauthorized persons.
g. Do not use invasive or non-native species for site restoration.
h. Remove or control invasive plants until native plant species are well-established.
27. Invasive and non-native plant control.
i. Non-herbicide methods. Limit vegetation removal and soil disturbance within the
riparian zone by limiting the number of workers there to the minimum necessary
to complete manual and mechanical plant control (e.g., hand pulling, clipping,
stabbing, digging, brush-cutting, mulching or heating with radiant heat,
pressurized hot water, or heated foam).
j. Herbicide Label. Herbicide applicators must comply with all label instructions.
k. Power equipment. Refuel gas-powered equipment with tanks larger than 5
gallons in a vehicle staging area placed 150 feet or more from any natural
waterbody, or in an isolated hazard zone such as a paved parking lot.
l. Maximum herbicide treatment area. For the total area treated with herbicides
within riparian areas, do not exceed 10-acres above bankfull elevation and 2 acres
below bankfull elevation, per 1.6-mile reach of a stream, per year.
m. Herbicide applicator qualifications. Herbicides may only be applied only by an
appropriately licensed applicator using an herbicide specifically targeted for a
particular plant species that will cause the least impact. The applicator will be
responsible for preparing and carrying out and the herbicide transportation and
safely plan, as follows.
n. Herbicide transportation and safety plan. The applicator will prepare and carry
out an herbicide safety/spill response plan to reduce the likelihood of spills or
misapplication, to take remedial actions in the event of spills, and to fully report
the event.
o. Herbicides. The only herbicides proposed for use under this opinion are (some
common trade names are shown in parentheses):10
i.
aquatic imazapyr (e.g., Habitat)
ii.
aquatic glyphosate (e.g., AquaMaster, AquaPro, Rodeo)
iii.
aquatic triclopyr-TEA (e.g., Renovate 3)
iv.
chlorsulfuron (e.g., Telar, Glean, Corsair)
v.
clopyralid (e.g., Transline)
vi.
imazapic (e.g., Plateau)
vii.
imazapyr (e.g., Arsenal, Chopper)
viii.
metsulfuron-methyl (e.g., Escort)
ix.
picloram (e.g., Tordon)
x.
sethoxydim (e.g., Poast, Vantage)
xi.
sulfometuron-methyl (e.g., Oust, Oust XP)

10

The use of trade, firm, or corporation names in this opinion is for the information and convenience of the action
agency and applicants and does not constitute an official endorsement or approval by the U.S. Department of
Commerce or NMFS of any product or service to the exclusion of others that may be suitable.

~ 24 ~

Wasson Creek Watershed Restoration Plan 2022
Appendix C: Vegetation Plan

p. Herbicide adjuvants. The only adjuvants proposed for use under this opinion are
as follows, with mixing rates described in label instructions (Table 3).
Polyethoxylated tallow amine (POEA) surfactant and herbicides that contain
POEA (e.g., Roundup) will not be used.

Table 3.

Herbicide adjuvants, trade names, and application areas.

Adjuvant Type

Trade Name
Agri-Dex
Surfactants
LI 700
Drift Retardants 41-A
Vale

Application
Areas
Riparian
Riparian
Riparian
Upland

i. Herbicide carriers. Herbicide carriers (solvents) are limited to water or
specifically labeled vegetable oil. Use of diesel oil as an herbicide carrier is
prohibited.
j. Herbicide mixing. Mix herbicides more than 150 feet from any natural waterbody
to minimize the risk of an accidental discharge.
k. Dyes. Use a non-hazardous indicator dye (e.g., Hi-Light or Dynamark™) with
herbicides within 100 feet of live water. The presence of dye makes it easier to
see where the herbicide has been applied and where or whether it has dripped,
spilled, or leaked. Dye also makes it easier to detect missed spots, avoid spraying
a plant or area more than once, and minimize over-spraying (SERA 1997).
l. Spill Cleanup Kit. Provide a spill cleanup kit whenever herbicides are used,
transported, or stored. At a minimum, cleanup kits will include, Material Safety
Data Sheets, the herbicide label, emergency phone numbers, and absorbent
material such as cat litter to contain spills.
m. Herbicide application rates. Apply herbicides will be applied at the lowest
effective label rates.
n. Herbicide application methods. Apply liquid or granular forms of herbicides as
follows:
i.
Broadcast spraying – hand held nozzles attached to back pack tanks or
vehicles, or by using vehicle mounted booms.
ii.
Spot spraying – hand held nozzles attached to back pack tanks or vehicles,
hand-pumped spray, or squirt bottles to spray herbicide directly onto small
patches or individual plants using.
iii.
Hand/selective – wicking and wiping, basal bark, fill (“hack and squirt”),
stem injection, cut-stump.
iv.
Triclopyr – will not be applied by broadcast spraying.
v.
Keep the spray nozzle within 4 feet of the ground; 6 feet for spot or patch
spraying more than 15 feet of the high water mark (HWM) if needed to
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treat tall vegetation.
vi.
Apply spray in swaths parallel towards the project area, away from the
creek and desirable vegetation, i.e., the person applying the spray will
generally have their back to the creek or other sensitive resource.
vii.
Avoid unnecessary run off during cut surface, basal bark, and hacksquirt/injection applications.
o. Washing spray tanks. Wash spray tanks 300 feet or more away from any surface
water.
p. Minimization of herbicide drift and leaching. Minimize herbicide drift and
leaching will as follows:
i.
Do not spray when wind speeds exceed 10 miles per hour, or are less than
2 miles per hour.
ii.
Be aware of wind directions and potential for herbicides to affect aquatic
habitat area downwind.
iii.
Keep boom or spray as low as possible to reduce wind effects.
iv.
Increase spray droplet size whenever possible by decreasing spray
pressure, using high flow rate nozzles, using water diluents instead of oil,
and adding thickening agents.
v.
Do not apply herbicides during temperature inversions, or when ground
temperatures exceed 80 degrees Fahrenheit.
vi.
Wind and other weather data will be monitored and reported for all
broadcast applications.
q. Rain. Do not apply herbicides when the soil is saturated or when a precipitation
event likely to produce direct runoff to salmon bearing waters from the treated
area is forecasted by the NOAA National Weather Service or other similar
forecasting service within 48 hours following application. Soil-activated
herbicides may follow label instructions. Do not conduct hack-squirt/injection
applications during periods of heavy rainfall.
r. Herbicide buffer distances. Observe the following no-application buffers,
measured in feet and are based on herbicide formula, stream type, and application
method, during herbicide applications (Table 4). Use the most conservative buffer
for any herbicide included in a combination of approved herbicides. Buffer widths
are in feet, measured as map distance perpendicular to the bankfull elevation for
streams, the upland boundary for wetlands, or the upper bank for roadside ditches.
Before herbicide application begins, flag or mark the upland boundary of each
applicable herbicide buffer to ensure that all buffers are in place and functional
during treatment.
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Table 4.

Herbicide buffer distances by herbicide formula, stream type, and applicationmethod.

Herbicide

Aquatic Glyphosate
Aquatic Imazapyr
Aquatic TriclopyrTEA

No Application Buffer Width (feet)
Streams and Roadside Ditches with
Dry Streams, Roadside Ditches, and
flowing or standing water present and
Wetlands
Wetlands
Broadcast
Spot
Hand
Broadcast
Spot
Hand
Spraying
Spraying
Selective
Spraying
Spraying
Selective
Labeled for Aquatic Use
100
waterline
waterline
50
None
none
100
15
waterline
50
None
none
Not Allowed

Imazapic

100

Clopyralid

100

Metsulfuron-methyl

100

Imazapyr

100

Sulfometuron-methyl

100

Chlorsulfuron

100

Picloram
Sethoxydim

100
100

15

waterline

Not Allowed

Low Risk to Aquatic Organisms
bankfull
15
elevation
bankfull
15
elevation
bankfull
15
elevation
Moderate Risk to Aquatic Organisms
bankfull
50
elevation
50

5

bankfull
elevation
High Risk to Aquatic Organisms
50
50
50
50
50
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none

50

None

none

50

None

none

50

None

none

50

15

50

15

50

15

100
100

50
50

bankfull
elevation
bankfull
elevation
bankfull
elevation
50
50
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Attachment B: Riparian Conifer Benchmarks
Attachment C includes a copy of ODFW Aquatic Inventory and Analysis Project: Habitat
Benchmarks (Table 3), highlighting riparian conifer benchmarks.
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