
Ecologically-Based Mooring 
Feasibility and Planning Study

Richardson’s Bay Regional Agency 



Issue: Moorings and Vessel Activities in 
Richardson’s Bay Are Impacting Valuable Ecological 
Resources – Principally Eelgrass



A R E A S   O F  S T U D Y
 R B R A  A D M I N I S T E R E D  W A T E R S
 S A U S A L I T O  W A T E R S
 B E L V E D E R E  C O V E

Planning Study Area

A R E A S   E X C L U D E D
 S H A L L O W S  O F  M I L L  V A L L E Y
 W A T E R S  O F  R A C C O O N  S T R A I T
 R B  A U D U B O N  S A N C T U A R Y
 F E D E R A L  N A V I G A T I O N  C H A N N E L



 I D E N T I F Y  E C O L O G I C A L  C O N F L I C T S  W I T H  M O O R I N G S
 Q U A N T I F Y  I M P A C T S  W H E R E  P R A C T I C A L
 A S S E S S  P O T E N T I A L  M E A N S  T O  R E D U C E D  I M P A C T  L E V E L S
 E V A L U A T E  F E A S I B I L I T Y  O F  R E T A I N I N G  M O O R I N G S
 A S S E S S  C A R R Y I N G  C A P A C I T Y  O F  M O O R I N G S
 M A K E  R E C O M M E N D A T I O N S  O N  M E A N S  T O  R E S O L V E  C O N F L I C T S
 P R O V I D E  S C I E N T I F I C / T E C H N I C A L  I N P U T  T O  D E C I S I O N  M A K E R S

Study Purpose



 S T U D Y  R E C O M M E N D A T I O N S  S H O U L D  B E  V I A B L E

 Must be safe
 Must be fundable and sustainable
 Must be permittable
 Must be manageable and enforceable long-term
 Must accommodate transition
 Must be widely acceptable

Recommendation Guidelines



 L A N D S I D E  S U P P O R T  F A C I L I T I E S  F O R  M O O R I N G S
 S O C I A L  A N D  S O C I A L  J U S T I C E  I S S U E S
 P O L I C Y  I S S U E S  R E L A T E D  T O  M O O R I N G S

NOT the Study Purpose



 A G E N C I E S  A N D  P U B L I C  C O N S I D E R A T I O N  O F  S T U D Y  R E S U L T S
 A G E N C Y  F O R M U L A T I O N  O F  A  P R O J E C T
 P R O J E C T  D E S I G N  A N D  M A N A G E M E N T  P L A N  D E V E L O P M E N T

 Moorings or no moorings
 Moorings - how many, what size, and configurations
 Management and operational and enforcement plan
 Financing plan (capital and operational funding)
 Transition or phasing plan

 F U N D I N G  S T R A T E G Y  A N D  S E C U R E  F U N D I N G
 E N V I R O N M E N T A L  R E V I E W  A N D  P E R M I T T I N G

Additional Steps



 R E V I E W  E X I S T I N G  D A T A  O N  E C O L O G I C A L  R E S O U R C E S
 C O L L E C T  N E W  E E L G R A S S  A N D  B A T H Y M E T R I C  D A T A
 R E V I E W  M O O R I N G S  D I S T R I B U T I O N  T H R O U G H  T I M E
 C O L L E C T  A D D I T I O N A L  I N F O R M A T I O N  T H R O U G H  I N T E R V I E W S

Data Collection Approach



 P R E P A R E  S P A T I A L  D A T A  F O R  E C O L O G I C A L  R E S O U R C E S  
 P R E P A R E  S P A T I A L  D A T A  F O R  C O N S T R A I N I N G  F A C T O R S  
 S U M M A R I Z E  C O N D I T I O N S  T H R O U G H  T I M E  A N D  T O D A Y
 P R E P A R E  A  S P A T I A L  M O D E L  O F  M O O R I N G  S U I T A B I L I T Y

Data Analysis Approach



 D E T E R M I N E  I F  R E T A I N I N G  M O O R I N G S  I S  F E A S I B L E
 I D E N T I F Y  C A P A C I T Y  O F  B A Y  F O R  M O O R I N G S
 M A K E  R E C O M M E N D A T I O N S  F O R  A  P A T H  F O R W A R D

Data Summary Approach



1859

Bay Bathymetry

2019



 AVERAGE OF 0.15 INCH/YEAR

Change in Bathymetry (1859-2019)



Wave Climate OCOF USGS Modeling

1 - Y E A R  
M A X I M U M  W A V E

2 0 - Y E A R  
M A X I M U M  W A V E

1 0 0 - Y E A R  
M A X I M U M  W A V E



2019 Eelgrass in Richardson’s Bay
 837.3 ACRES (JUNE-JULY 2019)



Eelgrass History in Richardson’s Bay



Eelgrass Frequency Distribution 
(2003-2019)



Changes in Mooring Count Over Time



Mooring Distribution (1987-2018)



Eelgrass Damage from Moorings and Vessels



Eelgrass Damage from Moorings and Vessels
(2003-2019)



Eelgrass Damage from Moorings and Vessels



Existing Moorings in Eelgrass Beds

 S W E E P  R A D I I  D O  N O T  A L I G N  W I T H  D E P T H S  O R  L E N G T H S
 S I N G L E  P O I N T  M O O R I N G S  W / G R O U N D  T A C K L E  D O M I N A T E
 T W I N  A N C H O R  M O O R I N G S  A R E  L E S S  C O M M O N
 T W I N  A N C H O R S  L E S S  I M P A C T  T H A N  S I N G L E  P O I N T



Ecological Impact Avoidance Model

W A T E R  U S E

W A V E S

E E L G R A S S   

D I S T A N C E

B A T H Y M E T R Y



1 ) P R I M A R Y  M O O R I N G S
2 ) L A R G E  V E S S E L S
3 ) T R A N S I E N T / L A R G E
4 ) T R A N S I E N T
5 ) T R A N S I T I O N / S T O R M

Ecological Impact Avoidance Model
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Conservation Moorings

T Y P I C A L  C O N F I G U R A T I O N



Conservation Moorings

B E N E F I T S
 T I G H T E R  P A C K I N G  R A T I O S  ( S M A L L E R  R A D I I )
 E L I M I N A T E  G R O U N D  T A C K L E  S C O U R  I M P A C T S
 I M P R O V E  R O D E  A N D  P E N D A N T  E L A S T I C I T Y
 R E D U C E  P O T E N T I A L  F O R  C L E A T  P U L L - O U T
 R E D U C E  M A I N T E N A N C E  C O S T  P E R  M O O R I N G
 L E S S  M O B I L E  T A C K L E

D R A W B A C K S
 I N I T I A L  C A P I T A L  C O S T
 L E S S  M O B I L E  T A C K L E
 L I M I T E D  S U P P L I E R S
 L O W  F A M I L I A R I T Y  B Y  A N C H O R - O U T S  



Conservation Moorings Tight Radii 



Recommendations

 R E L O C A T E  V E S S E L S  O U T  O F  E E L G R A S S  
 E L I M I N A T E  N E W  I N F L U X  O F  V E S S E L S  A N D  A N C H O R - O U T S
 R E D U C E  U N O C C U P I E D  V E S S E L S
 O N E  R E S I D E N T ,  O N E  V E S S E L  G O A L
 P U B L I C L Y  O W N E D  C O N S E R V A T I O N  M O O R I N G S
 M O O R I N G  A D D R E S S E S  A N D  V E S S E L S  R E G I S T E R E D
 E F F E C T I V E  E N F O R C E M E N T
 R E G U L A R  T A C K L E  I N S P E C T I O N S
 C O M M U N I T Y  C O L L A B O R A T I O N  R E L I A N C E / S U P P O R T  
 R E V E N U E  G E N E R A T I O N  T O  S U P P O R T  M A I N T E N A N C E  C O S T S
 C A P I T A L  F U N D I N G  – G R A N T S  O R  M I T I G A T I O N  F U N D S ?  


