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Historic Condition

Nisqually Estuary, 1878. Sources: US Coast Survey - Topography of Puget Sound - Nisqually to Totten Inlet, US Geological Survey, Washington State
Department of Natural Resources/University of Washington Puget Sound River History Project. Cartography by: J.Cutler, Nisqually Indian Tribe



Development

WA State Historical Society (1904 — 1910)




Salmon Recovery and Conservation Drives Delta Restoration




Chinook Response to Estuary Restoration

Chinook estuary rearing is a critical component
of Chinook life history Opportunity Performance Metrics:
» Delta connectivity

‘ « Full tidal inundation
» Channel development
Opportunity: Chinook are able to access *Chinook presence

estuarine habitats
Capacity Performance Metrics:

« Water quality
« Sedimentation
« Elevation
» \egetation composition and structure
‘ * Invertebrate composition and
abundance
Realized Function: Chinook take advantage

of estuarine capacity Realized Function Performance Metrics:
» Chinook estuary feeding ecology
» Chinook estuary residence time
» Chinook estuary growth
» Chinook life history diversity

Capacity: Estuarine habitats support
Chinook rearing functions

Based on Simenstad and Cordell (2000)



Opportunity: Tidal Channels

Tidal channels are the functional interstates of estuaries

Pre-restoration 2005 Post-restoration 2011




Opportunity: Delta Connectivity

Put physical metrics in terms of juvenile Chinook

Gansixtoed/iodedagon model to peak

ostnmigrationceaseatdiMaveh dafsLigust)
« Elevation data

Only imcl#dsdali dabloBpties supbhrAgR .

juvenibke (Batlogkdtry0.4 m; Hering et al. 2010) Unmarked/Natural Chinook
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Salmon River estuary, OR (from Hering et al. 2010)



Opportunity: Delta Connectivity

Measurements

For each tidal datum :
* Number of pathways
« Complexity
» Length of time

Verified results with Chinook presence

O = Reference
@ = Restored




Opportunity: Delta Connectivity

Pre-restoration Mean Lower Low Water

One reference site accessible:
 McAllister
* One pathway

« Complexity using tortuosity ratio:

« straight line/traveled path
 25km/ 10 km =0.25

O = Reference
@ = Restored




Opportunity: Delta Connectivity

Post-restoration Mean Lower Low Water

One reference site accessible:
 McAllister
* One pathway

« Complexity using tortuosity ratio:

« straight line/traveled path
 25km/ 10 km =0.25

O = Reference
@ = Restored




Opportunity: Delta Connectivity

Pre-restoration Mean Tide Level

Three reference sites accessible:
* MCcAllister

* One pathway

« Complexity =0.35

« Control
* One pathway
« Complexity =0.48

* Animal
* One pathway
« Complexity =0.70

O = Reference
@ = Restored




Opportunity: Delta Connectivity

Post-restoration Mean Tide Level

hreeagfergnce sites accessible:
VicAdlister
* One pathway
« Complexity = 0.33

Oontroi
* One pathway
« Complexity 6.03832

* Animal
* One pathway
« Complexity =0.70

O = Reference
@ = Restored




Opportunity: Delta Connectivity
Pre-restoration Mean Higher High Water

Three reference sites accessible:
* MCcAllister

* One pathway

« Complexity =0.35

« Control
* One pathway
« Complexity =0.49

* Animal
* One pathway
« Complexity =0.78

O = Reference
@ = Restored
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Opportunity: Delta Connectivity
Post-restoration Mean Higher High Water

"I 0 SR oY - ' o+ o 7 k1 .
"hree referende $ites aceessixle:

MicAdlister
o Oheepgibthayays
 Complexity =0.31
« Path1=0.36
» Path2=0.74
» Ome pattvdy 0.76
Cent@dmplexity = 0.22
* One pathway
«diComplexity = 0.49
» Two pathways
Anin@bmplexity
» Two pathvay®.32
« Cemphlxi®/= 0.84
« Path1=0.78
 Path2= 0.89

O = Reference
@ = Restored




Opportunity: Delta Connectivity

Fish Presence: Methods

Fyke Trap Surveys
» Tidal channels
» 3 Restored
« 2 Reference
« Set on high tide, removed low tide
» Post-restoration

Beach Seine Surveys

« 30 sites

« Mid to high tide

» Pre and post-restoration

O = Reference |
@ = Restored




Opportunity: Delta Connectivity

Fish Presence: Results

Annual proportion of months when
juvenile Chinook were detected in
both a tidal slough (fyke trap) and
Nisqually estuary (beach seine)
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Unmarked/Natural Chinook

@ Phase 1
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Year Since Restoration

Phase 2 A Madrone + Animal
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Opportunity: Delta Connectivity

Fish Presence: Results

Restored channels:

« Least complex path:
e Madrone - Phase 1 — Phase 2

« Highest number of paths:
* Madrone

 Path accessible longest:
« Madrone and Phase 2

O = Reference

@ = Restored




Opportunity: Delta Connectivity

Summary



http://www.nisquallydeltarestoration.org




Project Partners and Collaborators
Funding includes: EPA, ESRP, FWS (SSP and CCS), NFWF, and USGS YIF and SISNAR Internships
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