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do not necessarily reflect the views and policies of the EPA. Mention of trade names or 
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(Watershed Resource Inventory Area)



Project 
Area

92 miles
• 52 miles rural (48% armored)
• 40 miles urban (83% armored) 
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Why do this Project?
WRIA 9 Salmon Plan calls for:

• No new shoreline armoring
• Monitoring of shoreline condition
• “Improve enforcement of existing land 

use and other regulations”
PSP-Vital Sign Target-More armor 
removal than new by 2020
2012-2013 Pilot project found: 

• Many repairs to existing armor
• Low compliance (no permits)
• New armor offset previous 10 years of 

restoration
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What is Shoreline Armoring?

Human-made structures to reduce
shoreline erosion

Bulkheads, Revetments, Sea walls 















Why do we care?
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Blocks feeder 
bluffs from 
feeding beaches



From Phill Dionne 12
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Forage fish 
spawn on 
upper 
beaches



Sand Lance &
Surf Smelt Spawning Area

No Spawning Area
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Armor 
displaces 
forage fish 
spawning 
habitat & 
juvenile 
salmon 
rearing
habitats
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Why do Phase 2?
• Has the amount of shoreline armor gone ↑ or ↓
• Pilot project-High visibility on Vashon, little to none in cities
• Anecdotally, some people changing their behavior
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I-Pad mini with 
ARC Collector

GPS capable camera



2016 Survey 2018 Survey
• Initially 139 changes-

after QA/QC, 147 
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• Initially 153 changes-after 
QA/QC,  138
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6-2-2013

7-13-2013

3-7-2015

New/Expansion Major repair/Replacement
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Evaluated impacts to ecological & physical processes

• Sediment delivery to beach
• Sediment transport along the beach
• Light energy (day & night)
• Organic material accumulation (input & storage)
• Wave energy
• Water Quality
• Forage fish spawning habitat displacement
• Hazards to public safety
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Compliance

• Compliance = getting a permit prior to 
undertaking a project

• Not evaluating if those who got permits followed 
the permit conditions
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Is Removal Out-pacing New Armor?
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PSP-Shoreline Armor Vital Sign

Target
• From 2011 to 2020, the total amount of armoring removed is greater 

than the total amount of new armoring in Puget Sound (total miles 
removed> total miles added)

Indicator
• Net change in permitted shoreline armor

38



39



-400

-200

0

200

400

600

800

New Armor Removed Armor Total

Removed versus restored: 2013-2018

King County Cities

40

Not permitted:
75% by length 



Summary
• Most changes were associated with repairs
• 60% of changes had negative ecological impacts
• Net increase in shoreline armor, mostly unpermitted, 

and mostly in unincorporated King County
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Summary continued
• Compliance high in some cities, low on Vashon/Maury, 
• WDFW permit compliance even lower than local 

government rates
• Compliance rate lower than seen in the few similar studies 

of Puget Sound shorelines
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Recommendations?
• Study why permit compliance rates are so low
• Add new requirement that state and local permits cross 

reference each other’s permit numbers
• Study larger portion of Puget Sound to see if WRIA 9’s low 

compliance rates are typical or an aberration
• Research if there other land use enforcement frameworks 

that are more successful than complaint based
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To get entire report
• http://your.kingcounty.gov/dnrp/library/2019/kcr3021/kcr3

021.pdf
• OR, email Kollin.Higgins@kingcounty.gov

• Thanks to the Puget Sound Marine and Nearshore 
Protection and Restoration Grant Program for selecting 
this project for funding

• Thanks to everyone that helped make this project 
happen
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“This project received funding from the EPA under an agreement with WDFW. The contents 
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