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Erosion 
Happens



San Andreas Fault: growing to the north, pushing 
up mountains

California/Nevada
earthquakes,
(magnitude > 2.5)
1969-2000





Uplift of rocks: building mountains 
(see Merritts & Vincent, 1989; Merritts & Bull, 1989; Merritts, 1996)



















Definitions
Soil Erosion – The detachment or removal of soil 
by wind, rain drop impact, or fluvial processes.

Sediment Yield – Quantity of sediment passing a 
particular point in a watershed per unit of time.

Sediment Delivery – Portion of transported 
sediment to a particular location or part of a 
landscape.

Reid and Dunne, 1996



Sediment Delivery Problem

“The linking of on-site rates of erosion and soil
loss within a drainage basin to the sediment yield
at the basin outlet, and improved knowledge and
representation of the associated processes of
sediment delivery, represent a major research
need within the field of erosion and sedimentation
and also an important scale problem in drainage
basin studies.”

Walling, 1983
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Garcia River TMDL Requirements

“…as the first phase, landowners are directed to identify and 
control all existing and future controllable discharges of 
sediment.”

“Controllable discharges are those discharges resulting from 
human activities that can influence the quality of waters of the 
State and that can be reasonably controlled by prevention or 
mitigation.”

CRWQCB, 2001



Sediment Delivery Sites
• Deliverable
• Management Induced
• Responsive to mitigation
• > 10 yards3



Unstable Areas
• > 10 yards3

• Fails other criteria





Sediment Delivery 
Inventory and Monitoring

• Developed in collaboration with agricultural 
landowners, RWQCB, NRCS, and UCCE
• Ease of use
• Compliance with water quality regulations
• Integration with UCCE Rangeland Watershed Program
• Incorporation of NRCS terminology

http://anrcatalog.ucanr.edu/pdf/8014.pdf





Iterative Process
Garcia River Landowners

California Farm Bureau North Coast RWQCB





• Compliant with TMDL requirements 
• Over 500 North Coast landowners trained 
• Component in ranch water quality plans 
• Conduct North Coast sediment source survey



http://ucanr.edu/repositoryfiles/ca5504p3
2-68917.pdf



Site Breakdown

12 Non-inventory Sites 56 Unstable Areas 49 Sediment Delivery Sites

117 Sites from 10 North Coast Ranches



Sediment Volume by 
Inventory Designation
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Sediment Volume by Influence 
for Sediment Delivery Sites
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• Total potential sediment from Unstable Areas is 
1,000 times greater than Sediment Delivery Sites



• Majority of Sediment Delivery Site sediment 
is associated with roads and gully erosion
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