
King County

INSTREAM PROJECT DESIGN CHECKLIST

For Design and Construction of Flood and Erosion Protection

Facilities and Habitat Restoration Projects that May Include
Large Wood Placement or Natural Wood Recruitment

Proj ect Name Chinook Wind Mitigation Project _ Proj ect Manager Laird O'Rollms

River/River Mile/Bank: Duwamish/6.7/right Date April 4, 2019

Check one or both:

X Project includes placement of large wood elements

X Project may mfluence the recruitment, mobility and accumulation of natural large wood.

Note: If the project is comprised of emergency work, then fill out and file this form within 30 days of completion of emergency
work.

LJ'roiect Background and Preliminary Design (30-40 Percent) Information
(Provide general information at a conceptual level)

1. Describe the overall river management context, strategy' and objectives for the liver reach. Refer to pertinent plans,

policies or documents pertaining to flood hazards, salmon recoveiy, etc.

The Duwamish River serves as a transition reach between the riverine environments upstream in the lower and middle

Green River, and the estuarine/marine environments downstream. The Duwamish River serves as a migration route for

all salmonid species using the Green River durmg their life histories, and also provides limited rearing habitat for
juvenile salmonids as then transition from fresh water to salt water as they migrate to Puget Sound and the Pacific
Ocean.

Freshwater flows in the Duwamish are mostly controlled by the operation of Howard Hansen Dam, upstream, though
numerous tributary streams downstream of the dam also contribute flows. Furthermore, water levels in the reach in

which this project is located are mfluenced directly by tides.

The Duwamish River Blueprint (2014), developed by WRIA 9 with the participation of other jurisdictions and agencies
in the basin, provides overall guidance for improving salmonid habitat in the Duwamish. This plan states that:

The habitat feature most needed in the Duwamish above RM 5.5 from a salmonid perspective is shallow-water, off-

channel habitats where juvenile salmonids can shelter, hold in low-salinity water, and feed (Ruggerone et al. 2006).
Ideally, these habitats would feature a relatively shallow grade, a silt/clay to fine sand substrate, and be ringed with
emergent vegetation and mixed riparian in the uplands.

Other plans addressing the Duwamish River include

• Making Our Watershed Fit For A King (2005)(WRIA 9), a chapter in the Puget Sound Salmon Recovery Plan;

• King County Flood Hazard Management Plan (2006, updated 2013), King County River and Floodplain
Management Program.

2. Describe the goals and objectives of the project and its relative importance to the success of DNRP program goals and
mandates. Identify funding source(s) and describe any applicable requirements or constraints.

The Chinook Wind Mitigation Project will provide mitigation for impacts to wetlands and aquatic resources occurring
elsewhere in the Green/Duwamish watershed. The project is funded by the sale of credits through King County's federal
and state authorized In-Lieu Fee Mitigation Program. The project will provide approximately 5.4 acres of new wetland,
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aquatic and riparian habitat. The focus of the design is to provide rearing habitat for juvenile ESA-listed Chinook
salmon, which migrate through the reach. Presently, only a very small fraction of the wetlands and off-channel habitats

that were once available in the Duwamish remains. Juvenile Chinook salmon and other salmonids depend upon these

habitats as they adjust from fresh to salt water environments. These habitats enable juvenile fish to hold and migrate
slowly into the salt water, rather than being flushed quickly into Elliott Bay by mainstem river flows.

This project is overseen by an Interagency Review Team (IRT), as are all King County In-Lieu Fee projects. The project
will be monitored and maintained for at least 10 years to ensure that it provides the habitat features and values whose
loss it is designed to mitigate. Because this is a mitigation project, County or other public funds will not be spent to
design, construct or maintain the project. All funding derives from credits sold by the in-lieu fee to developers, both
public and private, responsible for the impacts.

3. Describe the existing (and historic, if relevant) site and reach conditions, including structural features, channel form,

and the presence ofnafnraUy-deposifed large wood. Describe known utilization by salin on ids and any important or

unique biological or ecological attributes.

The Duwamish River is among the most developed and industrialized watercourses in the state. It has been drastically
altered from conditions existing prior to European settlement of the area. First, the Duwamish used to convey flows from

the White and Cedar/Black Rivers, as well as the Green River, prior to the diversion of the White and Cedar
approximately a century ago. These alterations were followed in the early 1960s by the construction of Howard Hansen
Dam on the upper Green River. Hence, the hydro logy of the river is much altered. Second, intense filling and

development of the floodplains of the Duwamish, first for agriculture and then for industry, have constrained the river to
a simple channel that is regularly dredged in lower reaches and edged by steep banks throughout.

The Duwamish vutually never floods due to the reduced flows resulting from the diversion of the White and Cedar
Rivers, the control of Green River flows by the Howard Hansen Dam, and the construction of levees and revetments

along most of its length. Consequently, vulually all off-channel habitats found in the Duwamish are those that have been
deliberately constructed as such.

The simplified channel of the Duwamish flushes both large wood and juvenile salmonids through to Elliott Bay with
very few opportunities to linger. Deep flows in the Duwamish, caused not only by freshwater from the Green River but
also by high tides in Elliott Bay, leave no gravel bars or other features where large wood might "stick" in the channel.
Consequently, while large wood is transported through the Duwamish, very little of it remains in the channel to provide
the habitat-forming functions that large wood can provide in more natural systems

Juvenile salmon are similarly transported through the Duwamish with few opportunities to find refuge. It is important for
most juvenile salmon, including ESA-listed Chinook salmon, to move slowly from fresh into salt water environments so

that their metabolisms may adjust. It is also important for these fish to feed as they linger in whatever habitats they may
find. Large wood provides cover for feeding and sheltering juvenile salmon, while also providing habitat for insects and
other salmonid prey.

4. Describe what is known about adjacent land uses and the type, frequency, and seasonality of recreational uses in the

project area. Are there nearby trail corridors, schools or parks? What is the sonrce(s) of your information?

The properties immediately adjacent to the project site are developed for industrial uses associated with truck
transportation and maintenance. Properties across the river from the site are occupied by warehouse and light industrial

buildings. The project site is also adjacent to Tukwila International Blvd. a 5-lane arterial roadway and associated bridge
across the river channel. An office complex is located across Tukwila International Blvd. from the project site.

Another habitat restoration project, referred to as Duwamish Gardens and built by the City ofTukwila, is located about
two hundred feet upstream on the same bank and another, North Wind's Weu', is located about IA mile downstream. The

project site is about one mile upstream of the upper "turning basin", which is the upstream limit of commercial boat/ship
traffic in the Duwamish and about 1,000 feet downstream of residential neighborhoods bordering the river.

There is a bike path/trail system that runs along the opposite bank of the Duwamish River. A gravel footpath runs
through the nearby Duwamish Gardens site to the east. This footpath is planned for extension around the east and north
perimeters of the Chinook Wind project site.

(CIS data, aerial photography, site reconnaissance.)



5. If the project includes wood placement, describe the conceptual design of large wood elements of the project, including,

if known at this stage in the design, the amount, size, location, orientation, elevation, anchoring techniques, and type of

interaction with the river and stream at a range of flows.

Large wood will be used for several puiposes in the Chinook Wind project. First, "wrack wood" will be placed along the
future high-water line within the project. This wood is meant to mimic wood that would be naturally deposited at the
high tide line in a marine/estuarine environment and will provide cover for fish and wildlife, as well as habitat for
macroinvertebrates and other prey for salmonids. This wood will be composed of trees that remain on the site and that
need to be removed prior to excavation for the project. Approximately 52 such pieces will be placed and anchored.

Second, a bank stabilization structure will be constructed near the mouth of the new backwater channel in an area that

will be exposed to river currents and possible erosion. These logs will be mostly buried with rootwads exposed to deflect
currents. About 40 pieces of wood will be used to create this structure.

Finally, logs will be buried within the one-foot-thick layer oftopsoil applied to areas of the finished site above El. 5'
(NAVD 88). These logs will provide structure to the soil to reduce erosion and will eventually decompose to provide
organic matter that will enhance the biota of the substrate.

All large wood placed on the site as part of project construction will be securely anchored to prevent mobilization into
the adjacent river.

6. If the project includes wood placement, what is the intended structural, ecological or hydraulic function of the placed
wood? What role does the placed wood have in meeting the project's goals and objectives? Is the project intended to
recruit or trap additional large wood that may be floating in the river?

See above (Question 5) regarding the intended functions of large wood to be placed at the site. The site may also trap
wood that is floating down the river firom upstream, and such wood may again be recruited by the river and remobilized.

7. Is the project likely to affect the recruitment, mobility or accumulation of natural large wood, e.g., by encouraging wood

deposition on or near the site or promoting bank erosion that may' cause tree toppling? Describe expected site evolution

and its potential effects on natural wood d)'namics.

The project is not designed to accumulate large wood other than those pieces intentionally placed at the site, though
naturally occurring wood may indeed be deposited by high tides within the project site. This will be more likely as
vegetation on the site matures and helps to trap naturally occurring wood. The project is not designed to naturally recruit
wood into the river as there are very few trees in the vicinity other than those that will be anchored on site as "wrack
wood" (see Question5 above) and those that will be planted as part of the project. It is possible that, as planted trees
mature, they may eventually fall over or be otherwise recruited into the river.

8. Describe how public safety considerations have been incorporated into the preliminaiy project design. For placed wood,

address each of the considerations:

a. Type, frequency', and seasonality of recreational use:

Both land- and water-based recreation occurs near the project area. Bike paths and footpaths run on both sides of the river.

The river itself is used for recreational boating by both human- and motor-powered craft. A canoe/kayak launch is located
just upstream at the Duwamish Gardens site. Recreational use is likely year round but more common during the
spring/summer/fall months.

b. Wood location, positioning, and anchoring techniques:

Wood will be placed in several locations within the project site. Most wood will be placed in the interior of the site, though
some pieces (the bank stabilization structure) will face the main river channel. "Wrack wood" will be placed along the
Ordinary High Water line at about El. 10' (NAVD 88) and in the interior of the project site where boaters or other
recreationists are unlikely to encounter it. Placed wood that is not part of the bank stabilization structure or the "wrack
wood" will not have rootwads and will be mostly buried withm the topsoil substrate. All wood placed on the site will be
securely anchored by either burying it into the bank (bank stabilization structure), using mechanical anchors (wrack wood)
or both (wood buried in the topsoil substrate).

c. Maximizing achievement of project goals and objectives while minimizing potential public safety risks;

Large wood is an essential part of the ecosystem that supports salmon in Pacific Northwest rivers. Wood is being used in
this project to accomplish both ecological goals (cover for fish, habitat for macroinvertebrates and other salmon prey,
decaying organic matter in the soil substrate) and engineering goals (bank stabilization, soil substrate stabilization).



The Duwamish River is a slow-flowing river. Human-powered craft regularly paddle upstream against the current with

little difficulty and should have few if any problems avoiding hazards in the main channel. Almost all of the wood placed
for this project will not be in the main channel, but rather in the alcove created by excavation of the project where it is veiy
unlikely to be encountered by recreational boaters.

Those pieces of large wood that are exposed to the main channel should present little hazard. They will be mostly flush
with the contours of the bank and the river channel is wide, presenting boaters with plenty of alternatives as they pass the
site. These pieces will also be visible from at least 1,000 feet upstream, providing boaters with plenty of time to avoid any
hazard they may present.

d. Use of established and recognized engineering, geological, and ecological expertise.

Wood placement and anchoring will be accomplished using methods established as safe and effective in numerous prior
projects. All anchoring techniques and specifications will be reviewed by a qualified professional engmeer. Ecological
considerations take into account the most up-to-date studies regarding fish use of wood in estuarine environments,

including studies conducted within the very reaches where this project is located.

9. Has the project been reviewed and approved by a Licensed Professional Civil Engineer? Please list other licensed
technical staff who hcive reviewed and provided input on the design (e.g., Licensed Geologist and Licensed Engineering

Geologist). Specify the Engineer of Record for the design and any other Licensed Professionals who hcn'e sealed their
portion of the design plans. Were all reviews and approvals completed?

The project preliminary design has been reviewed by a Licensed Professional Engineer (Will Mansfield) and a Licensed
Engineering Geologist (Todd Hurley). The design will be further reviewed during the Final Design phase by
geomorphologists, groundwater hydrologists and specialists in seismic hazard assessment.

10. Has the project been reviewed and approved by a King County Professional Ecologist (e.g., person with an advanced

degree in aquatic and/or biological sciences from an accredited university or equivalent level of experience) if
ecological benefits are an intended project objective, to evaluate the consistency' of the design with project goals,

existing environmental policies and regulations, and expected or known permit conditions? Specify the Reviewing

Ecologistfor the project. Was this review and approval completed? What is the anticipated schedule for completmg
project milestones (30-40% design, final design, major constrnctiofi/earthmoving) and for soiicifing public input)?

Yes. The Project Manager and lead designer is a King County Professional Ecologist (Laird O'Rollins) and another,
Mason Bowles, is also on the project design team. This checklist and the Preliminary Design Plans will be posted for
public comment in April, 2019. Final Design should be completed by February, 2020. Project construction is anticipated
to begm in the summer of 2020.

'Project Manager ' Date
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Supervising Engineer, Project" Supervisor or Unit Manager Date


