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Realignment  Studies  – Past
Orcas  Island  –
Deer  Harbor  Road

Old  Road
New  Road

WA  DOE  Coastal  Zone  Atlas  -­1977,  2016
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Different  
shoreforms  will  

respond  
differently

What  are  long-­‐
term  vs  short  
term  solutions?  

Costs?

What  type  of  
hazards?  (erosion  
or  floods?    both?)
When?  2050/2100?

Shoreform
Response

San  Juan  County  
Vulnerability  
Assessment

Appropriate  
Adaptation  
Approaches

Sea  Level  Rise  Vulnerability  Assessment  of  San  Juan  County
By  Coastal  Geologic  Services  Inc,  2013  – 2015

For  Friends  of  the  San  Juans  

Making  Informed  Decisions  
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Sea  Level  Rise  Vulnerability  Assessment  of  San  Juan  County
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Sea  Level  Rise  Vulnerability  Assessment  of  San  Juan  County
By  CGS,  2013  – 2015,  For  Friends  of  the  San  Juans  

Geomorphic  Response  &  
Adaptation  Approaches
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Sea  Level  Rise  Vulnerability  Assessment  of  San  Juan  County
By  Coastal  Geologic  Services  Inc,  2013  – 2015

For  Friends  of  the  San  Juans  

Appropriate  Adaptation  Approaches

Bluffs
Relocate  structures

Nourish  entire  beach  profile

Nourish  storm  berm  

Nourish  waterward  of  armor

Elevate

Fortify
The  most  appropriate  approach  depends  on  site-­‐specific  conditions

Barrier  beaches

Pocket  beaches
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Realignment  Studies  – PresentSucia Island-­Road  on  Barrier  Beach

Client/  Funding:
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• Effective  only  in  short-­‐term

Appropriate  Adaptation  Approaches  –
Nourish  Waterward  of  Armor
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Enhancement  Studies
Shaw  Island  -­ Smuggler’s  Cove  Road
Pre-­project,  Sep.  2011

Client/  Funding::
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Enhancement  Studies
Shaw  Island  -­ Smuggler’s  Cove  Road
Construction,  Sept.  2011
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Enhancement  Studies
Shaw  Island  -­ Smuggler’s  Cove  Road
Post-­project,  Sep.  2011
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Enhancement  Studies
Shaw  Island  -­ Smuggler’s  Cove  Road

Post-­project,  Oct.  2017
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Enhancement  StudiesShaw  Island  – Blind  Bay
Pre-­project,  Oct.  2014

Client/  Funding:
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Post-­project,  Oct.  2017
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Adaptation  Design  -­ StartingShaw  Island  – Neck  Point  Rd.
Pre-­project,  Oct.  2017
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Realignment  Studies  – Future

Orcas  Island  – Crescent  Beach  Road

WA  DOE  -­ 2002
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Realignment  Study  – Mackaye Harbor  Rd.  

Client/  Funding:

With:
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Habitats;;  
Mackaye Harbor  Rd  study  area

South  Lopez  Island
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Realignment  Study  – Mackaye Harbor  Rd.  
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Realignment  Study  – Mackaye Harbor  Rd.  
High	
  water,	
  Jan.	
  10,	
  2017,

North	
  facing	
  shore
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Realignment  Study  – Mackaye Harbor  Rd.
2016,	
  at	
  West	
  facing	
  shore
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Realignment  Study  – Mackaye Harbor  Rd.  Beach	
  Erosion	
  Rates

Most:	
  
0.2	
  to	
  0.3	
  FT/YR
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Realignment  Study  – Mackaye Harbor  Rd.  Bluff	
  Erosion	
  Rates

Max	
  recession:	
  15.5	
  ft	
  in	
  
32	
  years,	
  0.49	
  ft/yr

Shoreline	
  
Proxy

Outer	
  Bay
ft/yr

Barlow	
  Bay
ft/yr

Vegetation	
  
line -­‐0.18 -­‐0.06

Bluff	
  crest -­‐0.09 n/a
Mean	
  high	
  
water	
  line -­‐0.13 -­‐0.16
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Realignment  Study  – Mackaye Harbor  Rd.  
Study	
  used	
  National	
  Research	
  
Council	
  (2012)
High	
  Scenario	
  SLR	
  of	
  
1.87	
  ft	
  for	
  year	
  2050
4.69	
  ft	
  for	
  year	
  2100

Local	
  MHHW	
  was	
  7.17	
  ft	
  MLLW
Highest	
  observed	
  water	
  level:	
  3.13	
  ft	
  above	
  MHHW

=10.3	
  ft	
  MLLW	
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Representatives
• Public	
  Works
• Planning
• Parks
• Natural	
  

Resources
• Coastal	
  Engineers
• Transportation	
  

Engineers
• Biologists
• Archaeologist
• Geotechnical	
  

Engineers
• Community	
  

Representatives

• Local	
  
environmental	
  
groups

• Utility	
  
Commission

Feasibility  Study  Process
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Stakeholders  Group,  Public  Meeting,  
Brainstorming
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Sea  Level  Rise  Vulnerability  Assessment  of  San  Juan  County
By  Coastal  Geologic  Services  Inc,  2013  – 2015

For  Friends  f  the  San  Juans  

Appropriate  Adaptation  Approaches

Bluffs
Relocate  structures

Nourish  entire  beach  profile

Nourish  storm  berm  

Nourish  waterward  of  armor

Elevate

Fortify

Barrier  beaches

Pocket  beaches

The  most  appropriate  approach  depends  on  site-­‐specific  conditions
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Realignment  Study  – Mackaye Harbor  Rd.  

Inputs:
Current	
  topography
Historical	
  erosion	
  rate
Shore	
  protection	
  extents;	
  conditions	
  assessment
NRC	
  High	
  SLR	
  for	
  2050,	
  2100	
  
Road	
  infrastructure	
  planning	
  for	
  75	
  years	
  out	
  (2100)
Accelerated	
  future	
  erosion	
  rates
Site-­‐specific	
  options	
  for	
  soft	
  and	
  hard	
  shore	
  protection
Regulatory	
  constraints,	
  including:

• Forage	
  fish	
  spawning
• Cultural	
  resources
• Wetlands
• New	
  shore	
  armor	
  restrictions

Cost	
  estimates	
  going	
  forward	
  ,	
  funding	
  needs	
  

Feasibility	
  of	
  alternatives	
  – Quantitative	
  &	
  qualitative	
  analysis
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Concepts

• AS-­‐IS	
  Maintenance

• Save	
  the	
  Road

• Inland	
  Relocation

• Flint	
  Road	
  Relocation
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Example:	
  hard	
  and	
  
soft	
  shore	
  protection	
  
for	
  Protect	
  in	
  Place/	
  
“Save	
  the	
  Road”	
  
alternative,	
  years	
  
2025	
  -­‐	
  2050
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Example:	
  hard	
  and	
  
soft	
  shore	
  protection	
  
for	
  Protect	
  in	
  Place/	
  
“Save	
  the	
  Road”	
  
alternative,	
  years	
  
2025	
  -­‐	
  2050
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Cost  Estimates  

Example:	
  hard	
  and	
  
soft	
  shore	
  protection	
  
for	
  Protect	
  in	
  Place/	
  
“Save	
  the	
  Road”	
  
alternative,	
  years	
  
2025	
  -­‐	
  2050
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Realignment  Study  – Mackaye Harbor  Rd.  
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Concept  1.  As-­Is  Maintenance
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Concept  2.  Raise  The  Road
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Concept  3.  Inland  Relocation
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Concept  4.  Flint  Rd.  Relocation
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Mackaye Harbor  Rd.  – Relocation  Study



Living  with  the  Coast  Workshop Alternative  Coastal  Erosion  ControlNW  Climate  Conference,  2017 SLR  Science  for  Road  Realignment  and  Design

Sea  Level  Rise  Vulnerability  Assessment  of  San  Juan  County


