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Salmon Recovery
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CHIPS - Coastal Habitats in Puget Sound Project
Interdisciplinary Studies to Support Restoration

of Large River Deltas
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Issues facing restoration of Puget Sound deltas

Highlightsef years-1-3 Large River Deltas Study
Conceptual model of “Estuary SqueeZe”

Climate Impacts Studies
Fluvial inputs and estuarine-responses

- Salmon habitat connectivity
- Structure and recent change to nearshore habitats

- Geomorphic changes affecting restoration

Future Directions




Principal Issues

Focused flow and freshwater,
_ higher velocities into estuary
Habitat Loss altered sediment pathways
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Restoration Challenges: competing interests

Habitat restoration intersecting agricultural/urban interests
Need decision support to balance needs of salmon recovery, bountiful
agriculture, urbanization, and flood hazard mitigation
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Decision Support: complex feedbacks

Need ability to forecast changes to estuarine quality, geomorphology,
flood hazards and costs
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Highlights: Nearshore “downstream” ecosystem responses

Focused FW mixing, restricted alongshore habitat connectivity
Sediment bypassing/partitioning, delta “footprint” outside Deception pass
Fragmented benthlc habltats and Iost resources smce 1850
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Distinct community structure, trophic relationships

Skagit Bay infauna counts __,

EF-10
EF-?v
v fragmented

EF-9, Rep 2

v EF-9, Rep 1
v

2D Stress: 0.13
Transform: Square root

Resemblance: S17 Bray Curtis similarity
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Estuary Squeeze between sea-level rise and urbanization
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Puget Sound Sea Level Rise

Gradient in relative rise due to subsidence
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Issues facing restoration of Puget Sound deltas

Highlightsef years-1-3 Large River Deltas Study
Conceptual model of “Estuary SqueeZe”

Climate Impacts Studies
Fluvial inputs and estuarine-responses

Salmon habitat connectivity
Structure and recent change to nearshore habitats

Geomorphic changes affecting restoration

Future Directions
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Volume
Estimates

(water equivalent)

YR km?3

1650 0.49
1890 0.49

1928 0.32

1958 0.24
1970 0.22
1985 0.19
2001 0.16




Decreasing Low Flows?

Q7 -Lowest consecutive 7-day flows for select WA rivers
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Freshwater/sediment part|t|on|ng estuary response

' Dlstrlbutlon of Flow.
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~~ Estuarine properties - Habitat Conne
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., | Forecasting Estuarine Transition Zoﬁa

Courtesy Dave Ralston (WHOI)




=2 Case Study: Restoring habitat connectivity
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Forecast change and

Restoration Success
- changing inputs
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E‘LSGWS Sediment budgetto gl

2000 - 3000 1 Sediment rating curve
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Positive feedback to impairing connectivity alongshore
or proposed restoration and to eelgrass impacts
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=ttt Groundwater Issues and Sea-Level Rise

Analysis of Tidal Effects on Transducer in 34N/03E-19F01
Figure 1: Transducer data and analysis of residuals from 24-hour moving avera;
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