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Motivation for River Inspection 









• Earthquake (EQ) = Sunday, August 24, 2014, 3:20 A.M.  
 

• Tide during EQ = About +6.5 feet (MSL) and ebbing from a high tide of 
+7.3 feet (MSL) at 1:18 A.M. (‘spring’ tide, syzygy during new moon phase) 
 

Background 



• River boat inspection = Wednesday, September 10th , 2014, ~9:30 A.M. 
until ~2:30 P.M.  Boat launched at Brinkman’s Marina, Vallejo (courtesy of 
U.S. F&WS, 21-foot Boston Whaler) 
 

• Tide range during boat inspection = About +0.3 feet (MSL) at 9:30 A.M. 
(launch) to about +7.0 feet (MSL) at about 2:30 P.M (return).  

• Note: Tide was +7.7 feet (MSL) at 3:03 A.M. and again at 4:12 P.M. that 
same day. 

 
• Furthest upstream inspection location = Just past Highway 29-Napa River 

Bridge at 11:00 A.M.  About 30 miles roundtrip including inspections of feeder 
sloughs. 
 

Background 



• Time lapse (EQ to inspection) = ~18 days 
 
• Cycles of tides = ~36 periods of ‘high’ and ‘very-high’ tides 

 
• Highest high-tide = A +8.0 foot (MSL) on Monday, September 8th , about 1.5 

feet higher than time of EQ 

Background 



 
 

• Resulting tidal effect = Evidence of some EQ related features possibly 
lost or disturbed by erosion- 

• river bank slumps, slides, spreads, etc… 
• liquefaction ejecta 
• secondary effects 

• seiche water sediment deposit (marks and lines) 
• marine debris deposit lines (flotsam, jetsam) 
• fissure filling 
• biologic… 

• Consequences of delay….. 

Background 



Photo by Dan Ponti, USGS, ~August 24th, 
day or day after the EQ. 

Photo by Don Hoirup, DWR, 19 days 
after the EQ on September 11, 2014. 

Location: Buhman Ave, west-side, 3-miles 
due west of downtown Napa.  Red arrows 
are reference point. 



M6.0 “South Napa Earthquake” 
Sunday, August 24, 2014, 3:20 A.M. PDT 
American Canyon, Napa County, California 



= DWR seismic monitoring station, not included in ShakeMap 



CGS-Napa College 
Vs30 = 332 m/s (inferred) 
PGA = 0.37g 
PGV = 54.77 cm/s 

NCSN-Huchica Creek 
Vs30 = No data 
PGA = 0.40g 
PGV = 57.70 cm/s 

CGS-Hwy 37/Napa River Array 
Vs30 = 509 m/s (measured) 
PGA = 0.20g 
PGV = 19.00 cm/s 

USGS-Vallejo Fire Station 
Vs30 = No data  
PGA = 0.33g 
PGV = 21.11 cm/s 

NCSN-Mare Island 
Vs30 = No data 
PGA = 0.37g 
PGV = 19.19 cm/s 



Surface Rupture 







 
 

• Localized - River bank slumps and spreads 
• Upstream of earthquake 
• Localized within river overbank deposits over 

estuarine deposits 
• No major failures within emplaced fill 
 

Riverbank Failures 



Bank failures in 
riverbank deposits 
over estuarine 
deposits 

No major failures 
in artificial fill over 
estuarine deposits 

from Witter et al., 2006 











 
 

• Localized EQ-related features  
• Spreads and block failures 

• Fine-grained material 
• Modified by tidal action 

 
• Failure along pre-existing planes  

Far-field Failures 



Localized  
failures 



Google Earth Imagery (May 2014) 



Google Earth Imagery (April 2015) 
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Thank you 
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