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40% of pocket 
estuaries have 
been filled or 
restricted
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H. Shipman

Filled Estuary & 
Houses built on 
barrier spits
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Sediment Depletion 
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Replace PSNERP Guidelines for Sizing Primary Tidal Channel



BLUE COAST 
 E N G I N E E R I N G

Design Guidelines for Barrier Embayments in Puget Sound 
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Study Sites
• No sites in the San Juans

• 10 sites where in situ data 
were collected

• 38 sites with desktop data 
extracted, 2 were 
removed as outliers 
during analysis
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Regression Analysis – Tidal Prism v2 – All Data

Ln(Mean Depth, m) = -3.84649 + 0.3154171*Ln(Tidal Prism, m3) Ln(Width, m) = -0.346305 + 0.3556128*Ln(Tidal Prism, m3) Ln(Area, m2) = -3.344402 + 0.6016819*Ln(Tidal Prism, m3)
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Evaluation of Outliers

▪ Embayment Geomorphology
➢ Barrier Estuary 

➢ Drowned Stream Valley 

Dabob Bay, Hood Canal
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Impoundment
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Tide Flat – Thorndyke Bay
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Marsh – Doe Kag Watts
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Application of Guidance
• Report documents detailed step-

by-step instructions

• Excel tool with regressions is 
provided

• Hydraulic modeling is 
recommended 

• Iterative process

• Not applicable to freshwater 
dominated systems
• Tidally Influenced Streams
• Drowned Stream Valleys
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McSorley Creek – Drowned Stream Valley
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Case Studies
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Point No Point 
County Park

Rose Point 
Private Property
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2020

Rose Point
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Historic 
barrier 
embayment 
estuary

- t-sheet 
survey 1872

Historic 
Barrier 
Estuary

t-sheet 
survey 1872
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Wind Wave 
Hindcast

20
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Sediment 
Transport

• Feeder bluffs

• Sediment Supply

• Littoral Drift

• Impediments to 
transport

21
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Average Tide, Low Flow Condition (2 cfs)
Max Depth(feet) Channel 

Entrance

Bridge
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King Tide, 50 cfs
Channel 
Entrance

Bridge

Max Depth(feet)
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Rose Point Restoration
• Restore the historic barrier 

embayment, re-connecting 
the natural freshwater 
streamflow to tidal 
saltwater

• Create fish habitat, 
particularly for juvenile 
salmonids

• Remove invasive species 
and add native plantings

• Educate shoreline 
landowners about negative 
effects of shoreline 
armoring on their 
properties and encourage 
removal
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November 2024 March 2025
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Point No Point
Barrier Estuary
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18-inch Outfall

23-acre Freshwater 
Wetland created from 
Fill

10-acre Freshwater 
Wetland

Trail/ Berm

12-inch culvert

Drainage 
ditches

Privately 
Owned

2 mi. of feeder 
bluffs

Ditched & 
disconnected 
“channel”

Stream
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December 2022 
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Slide 34

35% of 
water

30% of 
water

35% of 
water

December 27 
maximum 
water depths 
in the area 
during 
overtopping 
event from 
king tide.
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Preliminary 
Proposed Full 
Restoration 
Scenario
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Slide 36

Water Depths 
on December 
28 King Tide 
Event If Full 
Restoration 
Scenario were 
implemented
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Slide 37
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Slide 38

LEVEE
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Decision Tree
Shoreline and tidal prism 

associated with one of Puget 
Sound’s Large River deltas?

(Deschutes, Dosewallips, 
Duckabush, Dungeness, 

Duwamish, Elwha, Hamma 
Hamma, Nisqually, Nooksack, 

Puyallup, Quilcene, Samish, 
Skagit, Skokomish, Snohomish, 

Stillaguamish, Union)

Yes

Large River 
Delta

No
Landward of +1 

MHW? 

No

Depth > 4 m below -4 
m MHW?

Yes No

Nearshore 
Subtidal

(Depth more 
than -4 m 

MHW)

Nearshore 
Intertidal

(Depth 
between -4 to 
+1 m MHW)

Yes
Shoreline and tidal prism 
behind a spit or barrier?

Open tidal channel between 
Puget Sound and embayment?

Freshwater input from small 
river or creek?

Yes

No

No

Closed Lagoon

Yes

No

Barrier Lagoon

Yes

Barrier Estuary

Appreciable Drift

Yes No

Shoreline or tidal prism 
associated with a small river or 

creek?

(Not one of the large river deltas) 

Small River 
Mouth

(Small river 
delta fans)

Riverine 
Estuary

(Drowned 
Stream)

NoYes

Open Coastal 
Inlet

Visible standing water or 
impoundments?

NoYes

Historical or 
Lost 

Area Inundated at 50% 
Exceedance Probability 

Water Level

No

Not potential 
tidally 

influenced 
extent

Yes

Habitat HabitatTidally Influenced
(Depth Below +1 MHW)

Assumed

Tidal prism extends inland and 
presence of tidal channels and 

tidal marsh habitats?

Yes No

Potentially 
Tidally 

Influenced 
Extent

Decision Tree Proposed Modifications
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Barrier Lagoon Inundation at 
50% Exceedance 

Water Level

Shoreline & Tidal 
Prism behind a 
Spit or Barrier

Open Tidal 
Channel 

between PS & 
Embayment

FW Input from 
Small River or 

Creek

Cedrona Cove

1 2 3 4

1

2
3

N
Notes:

1. Shoretype is WDFW Beach Strategies.
2. 50% water level exceedance is West Coast USA Current and Historical 
Estuary Extent, Pacific Marine and Estuarine Fish Habitat Partnership.
3. Tidally influenced areas are Cramer (2025).
4. Streams area National Hydrography Dataset.
5.  Aerial basemap is Firefly via Esri.
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Questions 
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