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Sand Movement: The River of Sand
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BEACON Landscape:
The Santa Barbara Littoral Cell
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Balancing the Budget
e DONTWIRRY

Sources = Sinks Equilibrium
Sources > Sinks Accretion
Sources < Sinks Long-term Erosion:




Harbor/Sand Trap Dredging
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Implications of Harbor Dredging for the Santa Barbara Littoral Cell
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California harbor dredging: History and trends
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Now...

What we don’t
know

and
what we need to

update .




Sand Sources

B e e | SR

Source (cylyr.)
: 2,785,000 1,658,000
Rivers
( ) ( )
Seacliff 10,700 8,600
Erosion ( ) ( )
Total

2,796,000 1,666,000
Input

Reduction
(cylyr)

1,127,000
( )

2,100
( )

1,129,000

Eroding bluffs in Santa
Barbara
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Santa Clara River Mouth, south of
Ventura Harbor




is the littoral cut-
off diameter for the Santa
Barbara cell

- Bedrock: contains very
little to no beach-sand
size material

- Terrace Deposits:
sand sized material

- The terrace deposits
are the main
contributing factor to

the natural sand supply =

to the beach from cliff
erosion

WENTWORTH SCALE OF ROCK PARTICLE SIZ8S
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Classification

Particle size (diameter)

Boulder

Above 256 mm

Cobble

64—256 mm

Pebble

4—64 mm

Gravel (or Granule)

2-4 mm

Very coarse sand

1—-2 mm

Coarse sand

0.5-1 mm

Medium sand

0.25-0.5 mm

Fine sand

0.125-0.25 mm

Very fine sand

0.062-0.125 mm

Silt

0.004-0.062 mm

Clay

Less than 0.004 mm




Boundaries of the
Littoral Cell

 |s sand making its way around Point
conception?
* [f so, How much?

« We need to figure out the True
Boundaries of the Cell

» Leaky-Cell Concept
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- 6.75 mi?=20,908,800 yd?

- 470,000 yd3/yr divided by
6.75 mi? equals

- .02 yd/yr of deposition
(0.07 ft/yr)

- 100 years only get 7 ft of
accumulation

Sand deposit Stats:
~0.5 mile offshore
~4.5 miles long ~F
~1.5 miles wide & =

(Chapman, Beyer, Youngs, 1989)




« USGS Mapping from 2018

< USGS

science for a changing world

California State Waters Map Series—Offshore of Point
Conception, California

By Samuel Y. johnson, Peter Darnell, Guy R. Cochrane, Stephen R. Hanwell, Nadine E. Golden, Rikk G. Kvitek,
and Clifton W. Davenport

(Samuel Y. Johnson and Susan A. Cachran, editors)

Open-File Report 20181024

2018
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Seafloor Character, Offshore of Point Conception Map Area, California
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Coarse-grained marine nearshore and shelf deposits (late Holocene)—Coarse sand and gravel to boulders

Fine-grained marine shelf deposits (late Holocene}—Mostly clay, silt, and very fine sand




How much
material is
coming out of
the streams
that will stay on
the beach?




Journal of Hydrology: Regional Studies

Volume 4, Part B, September 2015, Pages 516-534

ELSEVIER Half of all suspended-sediment discharged
_ - occurred during a cumulative 0.5-2 days
Sediment yields from small, steep coastal during the year, and half of the water

discharged occurred during a cumulative 3—7

watersheds of California days

Jonathan A. Warrick® 2 &, John M. Melack ®, Blair M. Goodridge P ©

Infrequent events produce the majority of
water and sediment discharge from these
watersheds.
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100 (a) Annual precipitation at Hollywood Burbank Airport

Rainfall
(cmlyr)
g

Fires, floods and other extreme events - How watershed
processes under climate change will shape our coastlines

o
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(b) Santa Clara River littoral-grade sand discharge
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Published online by Cambridge University Press: 08 September 2022

river sand discharge
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Sand discharge
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* Infrequent, large magnitude events have a disproportionate . Mg, _“.9‘- My Y w
influence on coastal landforms and littoral cells. o
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Events that follow wildfires, earthquakes, volcanic . -'--.*M.M-hm M

eruptions, extreme precipitation or some combination of
these factors can redefine coastal sediment budgets
and morphology.
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Shoreline position (m)

200  (f) 1500 m south of river mouth

Sediment inputs to coastal systems are highly variable with 100 D,
time, and that the variability and trends in sediment input 0 --'“"W—,wv"“f"w
are as important to characterize as long-term averages. (h) Sa_nffi Clara River, United States Jun 2005
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OFEN Fire (plus) flood (equals) beach:
coastal response to an exceptional
river sediment discharge event

Jonathan A. Warrick!™, Kilian Vos?, Amy E. East! & Sean Vitousek™>




USGS’s CoastSat Tool can give us so much information about changes in beach width!
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Do we know how much fluvial sediment reaches the sea?
Decreased river monitoring of U.S. coastal rivers

September 2018 - Hydrological Processes 32(23)
DOI: 10.1002/hyp.13276

« Changes to land use and river control as
well as extreme events are likely to
change river sediment fluxes in the future

« To understand the changes, we need
good data
« Unfortunately, broad-scale river
sediment monitoring programs
established more than 50 years ago
have diminished substantially and only
focus on the world’s largest rivers now.




Cobble Budget and Rate of

Movement

Clearly a lot of cobble sized material is
coming out of the Ventura river.

This needs to be quantified and
included in the sediment budget.
We also want to know how quickly it
moves down coast as it appears to
stabilize the shore quite well.




Summary:
It’s time to modernize the sediment
budget for the Santa Barbara Cell

1. Understand the Boundaries of the Littoral Cell
« 2. Update the sediment budget

» Updated understanding of stream discharge and recent climate
conditions (Increase in storm frequency and duration, fires, etc)

» Updated cliff erosion rates and contributions

* New knowledge of storage in offshore bars

» Fate of fine material

» Contribution of Cobbles to the budget and their rate of transport
3. Coast-Sat: Understand how the shoreline change trends are

» related to the sediment budget?




Why?

With a rising sea level and a changing climate, our regional supply of
sand and its movement will change.

We need to work together on a level and figure out how to
share the sand and manage it in a way that works

We need the station so we can agree on what
tools to use and organize and gather the best available science.

Collect and maintain dredging records

Collect and maintain armoring database

Collect and maintain consulting reports and management plans
Collect and maintain offshore sand borrow sites for nourishment
CoSMoS or NOAA sea level rise viewer?

CoastSat, Drones, or Transects?

Where we draw the back beach line?

Resilience of dune systems and beaches after storms

Etc, etc, etc...




Thank you

Kiki Patsch
434-825-5185
Kiki.patsch@csuci.edu
www.sandshed.org




