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Executive Summary
The Reddington Levee Setback Project is part of a larger overall flood risk reduction and river corridor
improvement strategy for the lower Green River. This project will set the Reddington Levee back along
the left (west) bank of the Green River through a portion of the City of Auburn. The project area is 1.3
miles in length (33 acres) and extends from the southern boundary of Port of Seattle’s wetland
mitigation project at rivermile (RM) 28.2 (43rd Street Northeast) to RM 29.5 at Brannan Park (26th
Street Northeast). The project consists of removal of existing rock armor and levee fill materials,
demolition of existing structures, utility construction and relocation, construction of a setback levee and
access road, rock barbs, engineered log jams, wetland creation, and site revegetation.
The project will result in increased flood conveyance, a wider riparian corridor with enhanced ecological
benefits, improved instream habitat along the channel margin and expanded flood refugia for salmonids
during higher flow events. Once the setback levee is constructed and the existing levee is removed, the
river channel will be free to migrate laterally within a broader riverine corridor, forming new channel
patterns and complex salmon habitat. Excavation of alcoves and a channel inlet and outlet will create
riverine wetland. Extensive revegetation will jumpstart establishment of a wider riparian buffer for
water quality and habitat protection.
Ecological parameters will be monitored for 10 years. A significant investment in monitoring is
warranted because the project is the largest levee setback project constructed by King County on the
Lower Green River to date. Long-term monitoring will assure the project meets performance standards
(e.g., at least 0.44 acres of wetland creation, 80% survival of installed vegetation, 75% cover of native
woody vegetation by Year 10, etc.). Where appropriate, 10-year-long, Before-After experimental design
will be used.
The purpose of this monitoring effort is to:
1. Ensure the project satisfies habitat design objectives (Implementation Monitoring),
2. Determine whether levee setback project actions are producing the intended effects on
floodplain reconnection, wetland creation, and aquatic habitat conditions (Effectiveness
Monitoring), and
3. Improve habitat design, construction, and maintenance practices using monitoring results
(Adaptive Management).
General indicators of ecological project performance include salmonid rearing habitat, side channel
connectivity, stability of placed wood, native riparian and invasive vegetation cover, and development of
wetland characteristics in designated areas. Examples of sampling methods include slow water edge
habitat maps at a range of flows, field assessments of large wood stability and function combined with
photo points, time lapse photography of side channel connectivity, percent survival estimates for
planted vegetation, percent cover estimates for native and invasive vegetation, and wetland
delineation.
Monitoring results will be used to measure ecological performance, inform site management, comply
with permits, and improve effectiveness of similar projects in the future.
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Project Summary
Project Location
The project area extends from the southern boundary of Port of Seattle’s wetland mitigation project at
rivermile (RM) 28.2 (43rd Street Northeast) to RM 29.5 at Brannan Park (26th Street Northeast). The
gravel access road extends from RM 28.2 to RM 28.6 and the levee setback ( 0.9 miles long) extends
from the northern end of the River Mobile Estates (RM 28.6) to the southern end of Brannan Park (RM
29.5).

Figure 1. Reddington Levee Setback vicinity map.
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Project Justification
King County’s 2006 Flood Hazard Management Plan (King County, 2007) proposed system-wide
improvements to the county’s aging system of levees and revetments, many of which no longer function
as originally designed.
The 2006 Flood Plan identified the Reddington/Brannan Park area as follows:
“The Reddington Levee here follows an old road alignment and cuts off older meander
scrolls, one of which has been developed as a trailer park within the mapped floodplain of
the Green River. These older meanders are connected to the river with a poorly constructed
culvert through the levee, fitted with a small flap-gate. Flooding of the trailer park still
occurs, when this system fails to properly close during flood events. Just upstream of these
meanders, a newer culvert outfall with a flap-gate and backup closure system have recently
been constructed to serve new developments and a future regional stormwater system
planned by Auburn. The lower end of the Reddington Levee is constructed at steep slope
angles with rip-rap armor, and supports very little vegetation other than blackberries and
canary grass. Central portions of this segment are set well back from the riverbank, and pass
through a mature deciduous riparian grove of cottonwoods and other trees and shrubs. The
Brannan Park portions of this reach include very steep rip-rap armored portions that
encroach closely on the channel, together with a minor, vegetated meander bar near the
upstream end. The levee borders an Auburn park with ball fields, a sewage pump lift station,
and a regional biofiltration swale with a concrete imbedded rip-rap outfall through the levee.
Toe structure is questionable in all rip-rap slope portions along the channel edge. Two feet of
freeboard is likely present throughout, with landward areas, especially at Brannan Park,
located about 6 to 8 feet in elevation below the levee crest.”
The 2006 Flood Plan identified the following project to address the flood risks and habitat restoration
opportunities at the Reddington Levee:
“Remove and reconstruct the Reddington Levee in a setback location adjacent to the mobile
home park, along the landward edge of the old side channel area. Reconnect the old sidechannel habitat to the main stem. Reduce the flooding of mobile homes due to the existing
malfunctioning flap-gate/culvert system, and install a new, robust flood closure system with
a backup closure device. Stabilize the channel edge and restore aquatic habitat complexity
with large woody debris installations, and revegetate both the new levee slopes and the
former levee footprint area with native riparian trees and shrubs.”
The Green River basin is identified under Washington State’s water resource planning program as the
Green/Duwamish and Central Puget Sound Watershed, or Water Resource Inventory Area (WRIA) 9. The
WRIA 9 Salmon Habitat Plan (WRIA 9, 2005) identifies categories of actions for the recovery of
endangered salmon in the Green River, along with specific project recommendations. The plan presents
policy statements that are pertinent to the Reddington Levee setback project, including the following:
• Policy LG1—In the Lower Green River, every opportunity should be taken to set back levees
and revetments to the maximum extent practicable. Habitat rehabilitation within the Lower
Green River corridor should be included in all new developments and re-developments that
occur within 200 feet of the river.
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One of the projects listed in the Salmon Habitat Plan is within the Reddington Levee setback project
area. It is identified as Project LG-1, and it calls for side channel rehabilitation on the left bank of the
Green River at RM 28.8 (the River Mobile Estates). This project is also identified as a priority for habitat
restoration in the Green/Duwamish Ecosystem Restoration Project (ERP) Plan.

Habitat Goals and Objectives
The habitat restoration goal and associated objectives of the Reddington Levee Setback Project are as
follows:
Improve natural river functions to enhance habitat by:
• Setting back levees to allow for more channel movement within the project area,
• Allowing the river to meander, scour and develop more complex instream and riparian habitat,
which includes enhanced juvenile salmonid rearing habitat,
• Providing flood refuge for fish by decreasing water velocities within a corridor of newly restored
riparian forest in an area that currently is occupied by the existing Reddington Levee,
• Adding large wood to improve habitat complexity and enhance juvenile rearing habitat, and
• Acquiring land that will allow not only the levee setback, but also permanent protection of
existing and newly planted vegetation that over time will increase shoreline and channel
shading, support the riparian food web, and improve fish and wildlife habitat adjacent to and
within the river channel.

Project Actions
The following actions will be implemented to achieve the above-stated habitat objectives, as well as
meet flood risk reduction objectives for the King County Flood Control District (Figure 2):
• Removal of approximately 4,700 linear feet (LF) of existing levee prism and rock revetment (RM

28.6-29.5),
• Construction of approximately 4,800 LF of setback levee (RM 28.6 to 29.5, from the north end of

•

•
•

•
•

River Mobile Estates south to 26th Street NE); a gravel construction and maintenance access road
will connect the north end of the levee to R Street,
Construction of nine buried rock barbs (landward of the existing river channel) that will deflect
erosive flows away from the toe of the setback levee and encourage formation of floodplain
alcoves and riparian forest,
Installation of approximately 122 key pieces of large wood between the rock barbs; the log jams
in the three excavated alcoves will also include 54 pieces of racking wood and additional slash,
Reconnection of Wetland E with the active river channel. This wetland was historically part of the
active river channel. Levee removal and notching will allow riverine flow-through hydrology to the
wetland, thereby restoring natural wetland and riverine conditions,
Construction of eight ELJs (a total of 112 key pieces and 112 pieces of racking wood) in Wetland E
designed to roughen the channel edge and provide salmonid rearing and refuge habitat,
Excavation of three shallow alcoves between Barbs 6-9 to immediately provide juvenile salmonid
rearing and refuge habitat as well as to create at least 0.44 acres of wetland (side channel inlet
and outlet excavation may also create some wetland areas),
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• Revegetation and enhancement of approximately 19 acres of riparian and wetland buffer on the

left and right banks. The planting includes approximately 4,200 trees, 7,000 shrubs, and 9,000
willow stakes (stake count includes willow lifts in left bank revetments),
• Acquisition and demolition of residential structures to maximize the restored river corridor
provided by the levee setback, and
• Utility construction and relocation.

7

Figure 2. Reddington Levee Setback Project elements.
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Performance Standards
Monitoring objectives and performance standards are designed to determine project effectiveness (Table 1).
Table 1. Performance standards.
Category
Indicator
Objective
As-built condition Project is constructed according to design
Project
Implementation
specifications.

Performance Standards
As built condition satisfies design objectives.

Adaptive Management
N/A; adjustments to meet design
specifications made during construction.

Habitat Benefit

Increased area <1.5 ft/sec at average daily discharge during Chinook
rearing (~1800 cfs).
Flow through the side channel at least 25% of the time during Jan-Jun.

Project objective not met.

Aquatic habitat

Placed wood
Riparian cover

The area of slow-water edge habitat will
increase.
The side channel at the RME wetland will
provide Chinook rearing habitat.
Engineered log jams and ballasted logs resist
significant lateral displacement.
Installed plants survive.

The key pieces are stable and remain within the project segment.
80% survival 1 at end of Year 1 growing season for all installed trees and
shrubs (excluding stakes) in Planting Zones A, C, D, E, F, G, and H.

80% survival 1 in Years 1 through 5 for all installed trees in Planting Zones I,
J, K, and L (right bank).
Installed plants, as well as volunteers of
Cover by installed trees and shrubs, including cover by volunteers of
desirable native woody species, form a
desirable native woody species, in Planting Zones A, C, D, E, G (excluding
healthy canopy cover.
willow-planted areas), and H: Year 2 at least 15%, Year 3 at least 20%, Year
5 at least 40%, Year 7 at least 60%, and Year 10 at least 75%.
Cover by installed trees and shrubs, including cover by volunteers of
desirable native woody species, in Planting Zones F and the wetted area
of Zone G: Year 2 at least 15%, Year 3 at least 25%, Year 5 at least 50%, Year
7 at least 70%, and Year 10 at least 80%.
Cover by installed cottonwood stakes, including cover by volunteers of
desirable native woody species, in Planting Zone B: Year 2 at least 5%,
Year 3 at least 10%, Year 5 at least 25%, Year 7 at least 40%, and Year 10 at
least 50%.
Rock barbs allow a vegetated riparian buffer Average vegetated riparian buffer width of 30 feet in Planting Zones G
to form between river and setback levee.
and H.
Invasive cover
Wetlands

Invasive plant cover is minimized due to
native revegetation.
Wetland characteristics are evident in
excavated areas.
Wetland area temporarily impacted by
construction is restored.

Less than 10% invasive cover in planted areas (0% for KC Class A noxious
weeds, bindweed, and knotweed).
At least 0.44 acres of riverine wetland created.
0.51 acres temporarily impacted in Wetland E restored as Waters of the
US (wetland habitat condition or stream side channel).

1

Only installed plants count towards achieving the Survival Performance Standard; volunteers do not count.
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Large wood placement or excavation
may be considered.
Reposition/reanchor wood as necessary
for public safety or habitat benefit.
Additional planting or maintenance
needed.
Additional planting or maintenance
needed.
Additional planting or maintenance
needed.

Additional planting or maintenance
needed.

Performance standards may need to be
altered in the future due to expected
channel movement in this area.
Additional planting may be warranted;
reconsider design approach in similar
settings.
Additional maintenance needed.
To be determined depending on
conditions.
To be determined depending on
conditions.

Monitoring Strategy
This monitoring plan will help evaluate the effectiveness of project elements intended to restore habitat
and mitigate for project-related impacts.

Monitoring Purpose
An understanding of natural floodplain processes and baseline conditions is essential for planning river
and floodplain restoration projects and for evaluating effectiveness (Pess et al. 2005; Ward et al. 2001).
Because the science of floodplain restoration is still in development, restoration actions should be
viewed as experimental manipulations linked to explicit hypotheses (Pess et al. 2005). The purpose of
this monitoring plan is to evaluate whether a large-scale levee setback project on the lower Green River
effectively meets the stated project goals and objectives and is able to test the monitoring hypotheses.
The purpose of this habitat monitoring effort is to:
1. Ensure the project satisfies habitat design objectives (Implementation Monitoring),
2. Determine whether levee setback project actions are producing the intended habitat effects on
floodplain reconnection, wetland creation, and aquatic habitat conditions (Effectiveness
Monitoring), and
3. Improve habitat design, construction, and maintenance practices using monitoring results
(Adaptive Management).

Audience
The primary audiences for implementation and effectiveness monitoring results include:
1. King County staff – Results will be shared to inform future project design, construction, and
monitoring protocols, as well as project maintenance needs. The reporting format includes
presentations, monitoring reports, and access to real-time data.
2. Regulatory agencies – Monitoring results will allow regulatory agencies to determine whether
performance standards are being met, as well as inform review of future projects with similar
elements. Monitoring reports will be submitted to the US Army Corps of Engineers in Years 1, 2,
3, 4, 5, 7, and 10.
3. Key stakeholders – The results of this study will be shared with project stakeholders including
the Muckleshoot Indian Tribe, the Water Resource Inventory Area (WRIA) 9 Forum, and the City
of Auburn. The reporting format includes presentations and monitoring reports.
4. Scientific community – This study will add to a growing body of research into the effects of
large-scale levee setback projects on channel processes and habitat conditions, as well as the
efficacy of levee setbacks for flood risk reduction in managed rivers.

Monitoring Design
The project reach will be monitored before and after project implementation to measure changes in
physical and biological process as well as to assess the ability of the project to meet its stated objectives.
A control reach will be used where appropriate to account for variability related to environmental
fluctuations (Roni et al. 2005).
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Monitoring Tasks and Objectives
This section explains the specific steps that will be followed to measure performance indicators (Table 2).
Table 2. Monitoring objectives, data needs, and outputs.
Category
Indicator
Performance Standard
Project
As-built condition As built condition satisfies design objectives.
Implementation
Habitat Benefit Aquatic habitat
Increased area <1.5 ft/sec at average daily discharge during
Chinook rearing (~1800 cfs).

Placed wood
Riparian cover

Invasive cover

Wetlands

Flow through the side channel at least 25% of the time
during Jan-Jun.
The key pieces are stable and remain within the project
segment.
80% survival at end of Year 1 growing season for all installed
trees and shrubs (excluding stakes) in Planting Zones A, C,
D, E, F, G, and H.
80% survival in Years 1 through 5 for all installed trees in
Planting Zones I, J, K, and L (right bank).
Cover by installed trees and shrubs, including cover by
volunteers of desirable native woody species, in Planting
Zones A, C, D, E, G (excluding willow-planted areas), and H:
Year 2 at least 15%, Year 3 at least 20%, Year 5 at least 40%,
Year 7 at least 60%, and Year 10 at least 75%.
Cover by installed trees and shrubs, including cover by
volunteers of desirable native woody species, in Planting
Zones F and the wetted area of Zone G: Year 2 at least 15%,
Year 3 at least 25%, Year 5 at least 50%, Year 7 at least 70%,
and Year 10 at least 80%.
Cover by installed cottonwood stakes, including cover by
volunteers of desirable native woody species, in Planting
Zone B: Year 2 at least 5%, Year 3 at least 10%, Year 5 at least
25%, Year 7 at least 40%, and Year 10 at least 50%.
Average vegetated riparian buffer width of 30 feet in
Planting Zones G and H.
Less than 10% invasive cover in planted areas (0% for KC
Class A noxious weeds, bindweed, and knotweed).
At least 0.44 acres of riverine wetland created.
0.51 acres temporarily impacted in Wetland E restored as
Waters of the US (wetland habitat condition or stream side
channel).

Task Monitoring Method
1 Manage construction to ensure project satisfies
design objectives; Produce record drawings.
2 Map slow water areas on channel margins at flows
representing 50th, 75, and 90th percentile flows
during Jan-Jun
3 Document side channel flow conditions during JanJun rearing period using time lapse photography.
4 Document stability

Timing (Years)
Output
Immediately post- Record drawings
construction
1, 5, 10
Change in edge habitat area
relative to baseline
1, 3, 5, 7, 10

% of days side channel
connected to mainstem
1, 5, 10; following Visual assessment of change
Phase III floods
1
Percent survival of installed
plants

5

Fixed plots

6

Plant tallies

1, 2, 3, 4, 5

7

Fixed plots1

1, 2, 3, 4, 5, 7, 10

See Task 7

1, 2, 3, 4, 5, 7, 10

Percent cover of native
installed and volunteer
woody vegetation (trees
and shrubs)

See Task 7

1, 2, 3, 4, 5, 7, 10

Percent cover of native
installed and volunteer
woody vegetation (trees
and shrubs)
Minimum, average, and
maximum buffer width.
Percent cover of invasive
plants

8

9

Use ground survey and digital airphotos to measure 1, 5, 10
buffer width at fixed cross-sections
See Task 7. Use fixed plots to measure percent cover 1, 2, 3, 4, 5, 7, 10
of invasive plants. Survey entire area for invasive
vegetation.
Wetland delineation at Year 5
5
See Task 9. Document soils, vegetation, and
hydrology in areas of temporary wetland impact.

1

Make observations of general site and habitat conditions as well as fish and wildlife use of the project site on datasheets.
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5

Percent survival of all
installed plants
Percent cover of native
installed and volunteer
woody vegetation (trees
and shrubs)

Area of created wetland;
Wetland delineation report
Wetland delineation report

Monitoring Schedule
All indicators will be sampled at the project site (Table 3). A control site may be used for edge mapping
to account for environmental variability.
Table 3. Monitoring schedule.
PostPreConstruction Year 1
Task Objectives
Construction
2014
Baseline
1 Record drawings
X
2 Edge habitat
X
X
3 Side channel connectivity
X
4 Log stability*
X
5 Plant survival in plots
X
6 Total plant survival (right bank)
X
7 Percent vegetative cover
X
8 Vegetated buffer width
X
9 Wetland delineation
X

Year 2
2015

Year 3
2016

Year 4
2017

X
X
X
X

X
X
X

X
X
X

Year 5
2018
X
X
X
X
X
X
X
X

Year 7
2020

X
X
X

Year 10
2023
X
X
X
X
X
X

*Addi ti ona l s a mpl i ng fol l owi ng Pha s e III fl ood events

Project Implementation Monitoring Protocols
Upon completion of the project, the design drawings will be updated to become record drawings. The
information for these record drawings comes from the Contractor’s daily record drawings as well as the
Project Representative’s field records (daily records, photographs, inspection reports, field directives,
and possible change orders) and post-construction site survey. Record drawings represent the best
information available as to where improvements and changes from the original design have been made
during construction due to unanticipated conditions encountered in the field. The record drawings will
show sufficient detail to allow location of these improvements and changes for future monitoring or
maintenance.

Monitoring Protocols for Habitat Benefit Indicators
General Site Conditions
Surveyors will note general site and habitat conditions on field datasheets. This should include observed
fish and wildlife use (direct observation of live or dead animals or indirect observation of prints, scat,
etc.), general patterns of vegetation condition, invasive vegetation, illegal use or dumping, deformation
or damage (movement of installed wood, bank erosion, etc.), and anything else considered worth
noting.
Aquatic Habitat
The primary focus of aquatic habitat surveys will be to determine how the amount, type, and
distribution of low-velocity edge habitat (hydraulic refuge) changes with flow following project
implementation. Edge habitats are generally characterized by shallow and low velocity water and fine
substrate and have been shown to be important for juvenile salmonids, particularly Chinook (Bjornn
1971; Hillman et al. 1987). This sampling will focus on the channel margins, and habitats will be
classified as bar, bank, backwater, or side channel (Beechie et al. 2005).
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The margin of the wetted channel will be mapped on foot by GPS (<20cm accuracy). The midstream
(waterward) margin of the edge habitat will be located with a flow meter (where water velocity is
approximately <0.45m/sec) and the slow-water boundary mapped at multiple points by GPS. Points and
water margins will be transferred to a GIS and to permit the area, number, and distribution of lowvelocity edges to be quantified for each habitat type.
The surveys will be repeated in exactly the same way at three flow levels (+/- 5%), corresponding to the
50th, 75th, and 90th percentile flows at the Auburn gage (12113000), during the January – June Chinook
rearing period. Flow levels are classified according to USGS conventions; daily flows between the 25th
and 75th percentile are considered ‘normal’, and flows greater than the 75th percentile are considered
‘above normal’.
•
•
•

‘Normal’ or median: 1440 cfs (1368-1512)
‘Above normal’: 2110 cfs (2005-2216)
‘High’: 3150 cfs (2993-3308)

The side channel adjacent to the River Mobile Estates will be monitored using mounted game cameras,
set to take photos one time per day during the January to June rearing period. The cameras will be
mounted at the upstream inlet and the downstream inlet to allow for analysis of flow-through
conditions.
Placed Wood
Photopoints will be established to document location and character of installed wood structures. The
photopoints will be located with GPS. The physical function of jams and pieces will be noted as: pool
scour, bar formation, bank stabilization, flow splitting, meander geometry, and sediment trapping. The
ecological functions will be noted as vegetation regeneration, juvenile salmonid cover, juvenile salmonid
rearing habitat, and adult holding habitat. Non-ballasted wood (i.e., wood installed as racking wood and
wood that recruits in the future) will be described using an alphanumeric code (Montgomery 2008).
Plant Performance and Invasive Cover
Vegetation monitoring transects and plots will be established in each left bank planting zone to evaluate
plant survival, native plant cover, and invasive plant cover. Transects will not cross planting zones, and
will be established in Monitoring Year 1. A photo monitoring point will be established at the beginning
and end of each transect looking along the transect. The beginning and end of each transect will be
permanently established using a stake and recorded using GPS. Some transects in the active floodplain
(particularly Planting Zone B) may become inaccessible as channel complexity increases following
construction. Reasonable effort will be made to access transects, but if access is unsafe or impossible,
these transects may have to be abandoned. A sufficient number of appropriately-sized monitoring plots
will be established along each transect to accurately represent the planting areas. The planting plan can
be found in Appendix A of this monitoring plan.
Plant Survival
Plant survival will be measured in the left bank Planting Zones A, C, D, E, F, G, and H at the end of the
growing season approximately one year after installation (Year 1). Surveyors will walk along the
13
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transects (tape stretched between the stakes), recording all installed plants within a rectangular band
centered on the transect. Surveyors will note the species and whether the plant is alive or dead. Survival
does not need to be recorded for stake plantings. Planting Zone B only contains cottonwood stakes, so
percent survival will not be estimated in this area.
Installed plants in Planting Zones I, J, K, and L (right bank plantings) will be counted in Years 1, 2, 3, 4,
and 5 to estimate survival.
80% survival is the performance measure for installed plants (with the exception of willow and
cottonwood stakes). Replanting will occur in the wet season following each monitoring year if this
performance standard is not met.
Native Vegetation Cover
Percent cover of installed trees and shrubs, including cover by volunteers of desirable native woody
species, will be measured in the monitoring plots along the permanent transects in the left bank
Planting Zones A, B, C, D, E, F, G, and H in Years 1, 2, 3, 4, 5, 7, and 10. Monitoring will occur in the end
of the growing season each year (between mid-August and mid-September).
Percent cover will not be measured in the right bank Planting Zones I, J, K, and L.
Invasive Species
Percent cover of invasive plant species will be measured in the left bank permanent plots (Planting
Zones A, B, C, D, E, F, G, and H) in Years 1, 2, 3, 4, 5, 7, and 10. In additional, general surveys for invasive
species will occur during regular monitoring and site inspections. Infestations of invasive species will be
noted for removal. If any King County Class A noxious weeds, field bindweed, or knotweed (includes
Bohemian, Japanese, giant and Himalayan knotweed) are discovered during monitoring and site
inspection, measures will be taken to eradicate them.
Regeneration
Tree and invasive species regeneration will be measured in Planting Zone B at five locations along the
transect within 1-m2 quadrats. The purpose of this is to measure regeneration rates at this site as
compared to other project sites within King County. Trees will be classified by species and seedling
versus non-seedling. Five 4-m2 quadrats will be established at the same locations along the transect.
Invasive species will be identified and classified as seedling or non-seedling within these quadrats.
Wetlands
A wetland delineation will be conducted five years after project implementation to establish new
wetland boundaries and assess the following:
• whether excavation between Barbs 6-9 and at the inlet and outlet of the side channel fostered
the development of wetland characteristics,
• whether site evolution affected wetland extents, and
• whether the areas of temporary construction impacts to wetlands were restored to Waters of
the US (either wetland habitat condition or stream side channel).
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Delineation techniques will be performed in accordance with the U.S. Army Corps of Engineers’ Wetland
Delineation Manual (U.S. Army Corps of Engineers 1987) as well as the Regional Supplement for the
Western Mountains, Valleys, and Coast Region (U.S. Army Corps of Engineers 2010). Wetland flags or
stakes will be installed along the wetland boundary and the flag locations will be recorded using GPS.

Adaptive Management
The expected outcomes of this study are:






Quantitative evaluation of the effectiveness of a large-scale levee setback project on the lower
Green River,
Improved certainty in the outcome of large-scale levee setback projects in mainstem rivers,
Increased understanding of the effectiveness of levee setback projects as a river system
management alternative in managed rivers,
Empirical understanding of how habitat and watershed processes respond to a suite of project
actions, and
Increased understanding of the appropriateness of specific monitoring methods for evaluating
levee setback project effectiveness.

In general, if the evidence confirms the monitoring hypotheses, the actions taken and techniques
employed will be viewed as successful and worthy of application in future (similar) projects and
monitoring studies. If the hypotheses are not confirmed, or the evidence remains very weak, we will use
the accumulated knowledge to explain (or speculate) why the desired outcomes were not achieved.
Lessons from both ‘successes’ and ‘failures’ are valuable products from this study; these lessons will be
summarized in reports and presentations. The results of this study will likely provide valuable lessons
and insights that can be applied to similar projects and studies in the future, and to guide adaptive
management decisions.

15

References
Beechie, T., M. Liermann, E. M. Beamer, and R. Henderson. 2005. A classification of habitat types in a
large river and their use by juvenile salmonids. Transactions of the American Fisheries Society
134:717-729.
Bjornn, T. C. 1971. Trout and salmon movements in two Idaho streams as related to temperature, food,
stream flow, cover, and population density. Transactions of the American Fisheries Society
100(3):423-438.
Hillman, T. W., J. S. Griffith, and W. S. Platts. 1987. Summer and winter habitat selection by juvenile
chinook salmon in a highly sedimented Idaho stream. Transactions of the American Fisheries
Society 116(2):185-195.
Montgomery, D. R. 2008. A Simple Alphanumeric Classification of Wood Debris Size and Shape. Stream
Notes Rocky Mountain Research Station.
Pess, G., S. Morley, J. L. Hall, and R. K. Timm. 2005. Monitoring floodplain restoration. Pages 127-166 in
P. Roni, editor. Monitoring stream and watershed restoration. American Fisheries Society,
Bethesda, MD.
Roni, P., M. C. Liermann, C. Jordan, and E. A. Steel. 2005. Steps for designing a monitoring and
evaluation program for aquatic restoration. Pages 13–34 in P. Roni, editor. Monitoring stream
and watershed restoration. American Fisheries Society, Bethesda, MD.
U.S. Army Corps of Engineers. 1987. Corps of Engineers Wetlands Delineation Manual, U.S. Army Corps
of Engineers, Waterways Experiment Station. Technical Report Y-87-1. Vicksburg, MS.
U.S. Army Corps of Engineers. 2010. Regional Supplement to the Corps of Engineers Wetlands
Delineation Manual: Western Mountains, Valleys, and Coast Region, Version 2.0, ERDC/EL TR10-3. J. S. Wakeley, R. W. Lichvar, and C. V. Noble, editors. U.S. Army Engineer Research and
Development Center, Vicksburg, MS.
Ward, J. V., K. Tockner, U. Uehlinger, and F. Malard. 2001. Understanding natural patterns and processes
in river corridors as the basis for effective river restoration. Regulated Rivers: Research &
Management 17(4):311-323.

16

Reddington Levee Setback Project Monitoring Plan

Appendix A. Planting Plan

17

