Risk of Navigation Channel Damage Due To Strike-slip Faults
Earthquake Risks to Navigation Channels in the San Francisco Bay Region
Why Navigation Channels Matter
The San Francisco Bay Region depends on deep-draft channels to move vessels that carry critical goods and provide post-disaster relief. An earthquake that damages these waterways could block access for emergency shipments and stall regional recovery.
Fault System and Channel Vulnerability
The San Francisco Bay Region is crossed by north–south trending strike-slip faults within the San Andreas Fault System. When they rupture, landmasses can shift violently past each other—as they did in 1906 when the San Andreas Fault offset land near Tomales Bay by 21 feet. Navigation channels in this region are narrow cuts with steep sides, carved from loose sediment, and are often just deep enough for large vessels. Earthquakes can:
· Offset channels, misaligning approaches across a fault
· Uplift the bay floor, altering channel depth
· Trigger wall sloughing that narrows the channel
· Cause liquefaction-like action that fills the cut with sediment
· Combine these effects into severe blockage
Channels Crossed by Faults
· Main Ship Channel (Pacific Ocean to San Francisco Bay)
Crossed by San Gregorio and San Andreas Faults
· Pinole Shoal Channel (Through San Pablo Bay)
Crossed by Rogers Creek and Hayward Faults
· East Bulls Head Reach (Suisun Bay)
Crossed by Concord and Green Valley Faults
Major Channels Near Faults (not an exhaustive list)
· Oakland Bar Channel (Port of Oakland)
· Southampton Shoal & Richmond Harbor Channels (Richmond Harbor and Chevron Refinery)
· San Bruno Channel (South Bay to Redwood City)
· Redwood City Harbor Channels (Port of Redwood City)
· Sacramento and San Joaquin River (Antioch, Pittsburg, Stockton, West Sacramento)
Tsunami Hazard
Tsunamis can scour, silt, and deform navigation channels, adding another serious hazard. This paper acknowledges that threat but addresses it separately in dedicated guidance.
Post-quake (post-Tsunami) Surveys
Earthquakes threaten to deform the bay floor, misalign or collapse channels, and block essential deep-draft traffic. Post-quake emergency hydrographic surveys will be critical to confirm depths and channel geometry, identify new obstructions, and guide traffic safely. Some channels may also require immediate emergency dredging to reopen access for response and recovery vessels. 
The consequences for disaster response, regional economy, and public safety would be immediate and severe. Planning for channel damage and preparing resources for rapid survey and dredging must remain central to any Bay Area earthquake response strategy to ensure vessels can deliver aid and restore lifelines.
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