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Multi-objective management u objec e a age e
for fish & humans



Historical inlet observations – 1973-2008
= inlet closed

Avg closure: 6 days / Avg time between closures: 43 days 



Estuarine Mouth / Inlet Statess ua e ou / e S a es

Cl d l P h d tl t h l Tid l h lClosed lagoon Perched outlet channel Tidal channel



Lagoon Conceptual Modelagoo Co cep ua ode



Closure Conditions: SaltC osu e Co d o s Sa

Open inlet, 
tidal conditions

Closed inletClosed inlet, 
lagoon conditions

Source: Bodega Marine Lab salinity, ppt



NMFS Biological OpinionS o og ca Op o
Performance Criteria

•Estuary water levels - May 15 to October 15Estuary water levels May 15 to October 15
– Target:  7 feet NGVD
– Less than 9 ft NGVD flood stage
– Greater than 4 ft NGVD for habitat benefit

•Temporary sand channel
Mi i i tifi i l b hi•Minimize artificial breaching

•Economic feasibility
•Public safety•Public safety
•Comply with existing regulatory permits

Up to 2 000 yd3 of excavation– Up to 2,000 yd3 of excavation



1) July 7th, 2010: Closed lagoon 2) July 8th, 2010: Channel excavation

3) July 8th, 2010: Excavation complete 4) July 8th, 2010: Excavation complete) y , p ) y p



1) June 29th, 2010: Natural outlet channel

2) July 8th, 2010: Excavated outlet channel

3) July 9th, 2010: Closed lagoon



Beach Crest Profileseac C es o es
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Historic Inlet Alignments o c e g e
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Behrens et al., 2009



Wave Interactions with Jettya e e ac o s Je y

Source: SCWA

Source: BML





Jetty Study ComponentsJe y S udy Co po e s

• Jetty Structure
• Groundwater Permeability

Ocean Wa e Conditions• Ocean Wave Conditions
• Beach Morphology
• Inlet MorphologyInlet Morphology
• Flood Risk
• Develop Alternativesp
• Evaluate Alternatives



Evolution of the Jetty Structure



Jetty Componentsy



Groundwater SeepageG ou d a e Seepage
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Beach & Jetty Groundwater Monitoring
• Why? To better understand:

– Size & composition of buried 
jetty sectionsjetty sect o s

– Thickness of sand & bedrock
– Groundwater seepage through 

beach

• How? Monitoring Wells:
– Up to 6 monitoring wells

2” ll i– 2” well casing
– Top of well buried in sand
– Wells to be instrumented
– Monitored/maintained once perMonitored/maintained once per 

month
– Public will have access to beach 

during construction
R t i t d i i di t– Restricted access in immediate 
vicinity of well construction

– 2 to 4 days



Beach & Jetty Subsurface Monitoring

• How? Geophysical Surveys
– Portable Equipment: No permanent 

installation requiredinstallation required
– Public will have access to beach
– Restricted access in immediate vicinity of 

survey activity
– 1 to 2 days per survey
– Researchers:

 Lawrence Berkeley National Lab
 NorCal Geophysical NorCal Geophysical



Beach Morphology: Influence of Adjacent Construction

• Historic maps indicate that Goat Rock 
was only connected to the shore by a 
tombolo (low-lying sand spit) prior to o bo o ( o y g sa d sp ) p o o
jetty construction.

• Shoreline accretion of 1.5 ft/yr on 
GRSB since 1930.
Shoreline erosion of 0 8 ft/yr at• Shoreline erosion of 0.8 ft/yr at 
neighboring beach to the south since 
1930.



Inlet Morphologye o p o ogy



Flood Risk Assessment

• Wet-season (fluvial) flood may pose less flood risk 
than dry-season (inlet closure) flood event

• Flood risk uncertain from wave transmission 



Jetty AlternativesJe y e a es

• No Action Less change

• Notch Jetty

• Demolish In-Place

• Remove Access Elements

• Remove Groin

• Remove Full Jetty More change



Jetty Alternatives

No Action Notch Jetty Demolish in 
Place

(a) (b) (c)

Je y e a es

Place

Remove 
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Remove 
Full  
Jetty
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