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FY19 National Estuary Program Geographic Funds for a Near Term Action (NTA)
Award: $350,000
Completion deadline: December 31, 2021

NTA# 2018-0436: National Hydrography Dataset Update: Correct mapped stream locations as a first
step in the development of a shared prioritization tool to better coordinate plans and actions among
agencies, across all levels of government, and the private sector.

Phase | — Gathering and digitizing corrected stream locations for the Puget Sound.

e WDFW has 20+ years of hard copy records from walking streams associated with WSDOT sites.
e  ~1500 miles of verified stream locations (a portion of Puget Sound streams).

o  Will digitize the rough, hard copy maps of correct stream and tributary locations from surveys.
e Associated habitat survey records will be scanned and more easily available.

e Approximate cost for Phase | is $125,000, estimated 6-months.

Phase Il — Dept. of Ecology Updates to National Hydrography Dataset (NHD)

e Dept. of Ecology’s Anita Stohr is the data steward for the NHD, which is the USGS stream
mapping of WA.

o  WDFW will deliver digitized and corrected stream locations and supporting records.

e Ecology will correct stream locations using WDFW digitized maps, habitat survey data, fish
barrier database info, Lidar, and other tools.

e Corrections will be published to the NHD to update the Washington State stream map.

e Approximate cost for Phase Il is $100,000, estimated 1 year.

Phase lll - Create new prioritization tool for Fish Passage web map

o Tool will identify the number of barriers located downstream of Puget Sound sites documented
in WDFW’s fish barrier database.

e Interest from many partners and stakeholders, including Fish Barrier Removal Board.

e Will provide additional planning support for prioritization and scoping fish passage barriers.

e This tool will be available on our public Fish Passage web map.

e Approximate cost $125,000, estimated 6 months.
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Ecosystem Impact Assessment Plan

2016 — HCB
1969 — Steelhead Assessment
adopted as WA begins
State Fish
Phase 1 Phase 2
fieldwork fieldwork
2017 & 2018 2022 & 2023
L 2007 — Puget Sound Steelheao\ 2013 — Moore et al. 2020 — Phase 1
listed under the ESA & publishes steelhead report complete
Hood Canal Steelhead Project tracking results from
begins 2006-2010;

Khangaonkar et al.
model potential water
quality impact




Ecosystem Impact Assessment Plan
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Ecosystem Impact Assessment Plan
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Phase 1 of the plan will:

1.

Water quality - Confirm the degree of impact to water circulation and water
quality, to determine whether further investigation is warranted.

Steelhead mortality - Isolate aspects of the bridge that lead to mortality of
migrating juvenile steelhead so that solutions can be developed and tested.

Other fish - Determine how the bridge influences other fish, including
salmon.



» Initial hypothesis:

Outflow |- — | outflow I - ;.l | :
Hood Canal Bridge alters hydrodynamics t wf Y |
near the bridge and could have basin-wide

Impacts on circulation and water quality
Khangaonkar & Wang 2013
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Salish Sea Model Grid Refinement

Hood Canal — Admiralty Inlet Connection
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Bridge pontoon implemented as a velocity block — 4.8 m draft
= 85% of the Hood Canal Width




Oceanographic Measurements (2017)

« Validation and calibration of Hood Canal Bridge component of

Salish Sea Model
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» Point Measurement
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Water Quality

Near the Bridge Hood Canal Wide

* Obstructs the brackish outflow surface « Did not detect a significant
layer and induces increased local mixing canal-wide effect to flushing

« Impacts temperature, salinity, and time or water quality
currents parameters (T, S, dissolved

* Impacts extend 20m below the water’s oxygen, nitrate, algal biomass)

surface and 2-5km away from either side
of the bridge

HOOD CANAL PUGET SOUND

Khangaonkar et al. 2018 JMSE
Khangaonkar & Nugraha 2019 Tech Rept




Water Quality Impacts

Recommendation for Phase 2 Scoping

Additional water quality research completed through the Hood
Canal Bridge Assessment should focus on near-field impacts as
they relate to fish behavior.



Barrier to Salmon and Steelhead Migration
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» Obstructed migration | pontoons, circulation changes, noise, light
» Attractive nuisance | artificial reef effect

» Predator haven | increased fish densities, confused fish, shade, light








https://lltk.org/long-live-kings-partners-awarded-750k-address-steelhead-deaths-around-floating-bridge/
https://lltk.org/long-live-kings-partners-awarded-750k-address-steelhead-deaths-around-floating-bridge/
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How do we see through a fish’s eyes?
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About half of our steelhead die near the bridge

Survival Probability (%)
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And most of those fish die AT the bridge

Hood Canal Bndge
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kilometers from JDF array

Travel rate Is rapid - except at the bridge
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High densities (“hotspots”) of non-Survivors

0 0275 0.55 1.1 Kilor

————1——— yniform distribution along south side of bridge




Survivors VS. Non-survivors
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Fish go around and under, during day and night

crossing locations 2017
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crossing locations 2018
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Current velocity (cm/s)

Steelhead only cross on ebbing currents
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Steelhead don’t dive
..out predators do.

83% to 85% of mortalities
showed frequent deep dive
behavior

(and then became stationary)
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Steelhead got eaten by warm-blooded predators
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Predators ate fish along the length of the bridge,
mostly during daylight hours
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VIDEO

Port Gamble S'Klallam Tribe Natural Resources Department






Potential Impacts to Other Salmonids

Recommendations for Phase 2 Scoping

The team should assess the bridge’s relative impact to Chinook
and chum.




Solutions to Juvenile Steelhead Mortality

Seeking to test solutions that will either:

Increase Fish Passage Decrease Predator Effectiveness

* Signal fish via velocity changes -and/or- ° Restrictaccess to habitat (haul-outs)
* Guide fish to east and west side e Use harassment techniques

of the bridge.

Solutions can be tested and refined by:

* Fish tracking methods * Visual predator surveys
* Fine-scale current modeling * Predator tracking
e Scat sampling



Solutions to Juvenile Steelhead Mortality

Recommendations for Phase 2 Scoping

Prioritize resources to implement near-term solutions to reduce
steelhead mortality based on the Phase 1 findings.

The Assessment Team and Management Committee should
consider long term solutions that replace or significantly alter the
bridge to facilitate fish passage.



Solutions to Juvenile Steelhead Mortality

Potential solutions that are/were considered:

Restricting access to pontoons corners
Open bridge draw span

Disrupt water velocities at ends of the
bridge

Using pumps to signal passage

Guide approach trajectory
Manipulating currents to signal passage
Bubble curtains

Trap and haul

Replace bridge with “fish-friendly”
design

Encourage buffer prey

Reduce light

Reducing noise

Remove marine growth, apply anti-
fouling coating

Increasing turbidity

Lethal removal of nuisance predators
Non-lethal removal of nuisance
predators

Predator exclusion netting
Acoustic deterrent devices

Reduce predator habitat



Solutions to Juvenile Steelhead Mortality
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Solutions to Juvenile Steelhead Mortality
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Hood Canal Bridge!



Solutions to Juvenile Steelhead Mortality




What are we working on right now?

 Phase 1 reporting and Phase 2 planning
+ engineering consultation

e $275,000 Supplemental Budget Request
- Feasibility assessment and preliminary designs

* Preliminary discussions re: long-term solutions
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