Overview of the SW WA Coastal Erosion Study and the Segue to
RSM-related Activities Around the Mouth of the Columbia River
By George Kaminsky (WA DOE) and Samuel Y. Johnson (USGS)
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U.S. Geological Survey

e Science agency within Department of Interior

e No land management or regulatory responsibilities

* Provide unbiased science for policy and decision making

Western Region

Western Coastal and Marine Geology Team
Environment, Hazards, Resources, Information
Regional Sediment Management
Mapping, Documenting Processes, Modeling
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Regional Sediment Management

Issues:
e Coastal erosion - beaches and bluffs
Beach nourishment
Dredge disposal
Ecosystem restoration
Sea-level rise impacts

Investigations:

e Sediment and contaminant transport
e Sediment budgets

e Fate and transport of fines

e “Source to sink”




NATIONAL COASTAL LIDAR COVERAGE: ACE, USGS, NASA, NOAA,
Texas Bureau of Economic Geology

1997, 1998, I
2002

1998, 2000,
P~ 2005

7 1998, 2000
e 2005

o 1996, 1997,
2000, 2005

~T 2003, 2004,
2005

1996, 1997,
1998, 1999, 2000,
2004

l 1996, 1997, 2004

X 1999, 2004

\
1997, 1 993/

\

1998,

\ N 2001, 2004,
2001 2005
1998,

k 1998, 2001, 2004
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A Coastal Sediment Management Workgroup Home Page
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Sediment Master Plan A collaborative effort by federal and state agencies chaired by the U.S. Army
Corps of Engineers South Pacific Division and the Califomia Resgurces Agency.

Welcome to the Coastal Sediment Management Workgroup's website! We have
provided information on the various coastal sediment-related programs and
projects of CSMW member agencies as well as meeting records and access o
relevant documents.

Visitors may also access detailed information on an innovative Coastal "Sediment
Master Plan™ (CSMP) designed to address the conservation, restoration and
beneficial reuse of coastal sediment resources along the California coastline. The
SMP status report was released for general public comment in September 2008,
On the Sediment Master Plan page yvou will find link's 1o projects underway or

: - completed, each project’s objectives, scope of work and finding (if available).
Flex your POWER @ Comments received from our public cutreach activities and a guestionnaire to
help identify your concerns are also available. The physical setting for coastal
sediment, related problems and our read to selutions are discussed in CSWM's
overview, "Why a SMP is needed.”

‘We encourage you to contact us and comment en cur pregrams and on this
website. Please direct technical issues to the CSMW Project Manager. Policy or
procedure related questions can be directed to the CEMW co-chairs. If you would
like to be added to our mailing list, please fill cut the New Contact form.

Thursday, June 28, 2007

SMP Status Report

Beach Restoration
Regulatery Guide
SMP Infermational
Brochure
Regional General
Permit for Beach
Nourishment
Littoral Cells

Sand Budgets and
Beaches

Economics of
REM
Ventura/Santa
Barbara Counties
Cumulative Loss
of Sediments to
the California
Coast from Dams

SCOUP Report
SCOUP Pilot

Mitigated Negative
Declaration

Coastal Sediment
References

CA Resources Agency
CA Boating & Waterways

CA Fish and Game
CA Coastal Commission

CA Coastal Conservancy
CA Geological Survey

US Army Corps of
Engineers

US EPA

US Geological Survey
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Coastal Erosion Threatens The Southern Portion of The
Great nghway San Franmsco CA

Problem: Loss of beach
sediment combined with
increasing storminess and
rising sea level threatens
highway infrastructure

Desired Solution: Soft
measures such as sediment
nourishment preferred over
hard structures such as
WIS

Research needed: Regional
sediment transport pathways
and sediment budgets required
to design environmentally

sound and sustainable solution
3,100-foot Seawall built in

the early 1990s to protect
the central portion of The

Great Highway % USGS ‘

science for a changing world




Coastal Change in the Urban Ocean - Santa
Barbara and Ventura Counties

Partners: USGS, USACOE, CA B&W,
BEACON, City of Carpinteria




Fate and Transport of Fines in the Nearshore
Tijuana Estuary Demonstration Project




Southwest Washington Coastal Erosion Study

A Federal-State-Local Partnership

Understand regional coastal system dynamics; Determine natural and anthropogenic influences on coastal
change; Predict coastal change at management scales (decades and km)
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Outline

Results of the Southwest Washington Coastal
Erosion Study

Results of studies to advance RSM at the
MCR

RSM Situation Report




Columbia River Sediment Dispersal
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Sediment Retention Structure, North Fork Toutle River

Pacific Ocean
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Morphology Change Caused by Jetties

e Single deep channel
* Deep ebb-tidal delta

e Several shallow channels
e Shallow ebb-tidal delta

e Shoals migrate onshore

e Attached sub-aqueous shoals

e Reduced sand bypassing

e Alongshore sand bypassing



1878 - 1926 Long Beach
Sub-cell
Jetty
Construction
flushes huge :l
volumes of
sand to coast--
-rapid beach
accretion near
jetties

Jetty
construction:
1885-1917

Columbia
... ver.......

Clatsop Plains
Sub-cell




Bathymetric Change: 1958-1999
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Future Shoreline Position PDF:
Deterministic Model Applied in a Probabilistic Sense

Model Simulations 210 Forecast Shoreline Positions

70 Wave Climate Scenarios

25 year forecast
Mean Hs +- 0.5m —— benecil Use
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Do Nothing

(from Ruggiero et al., in press)

«Sediment Supply Reduction -30%




Shoreline Prediction PDFs: Erosion Probability

by 2020

25 year forecast
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Time and Space Varying
Probability of Erosion
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Peacock Spit

Use of the SWS
has reduced the
rate of recession
affecting Peacock
Spit.

Protect the
Spits/shoals, and
they will protect
the jetties and
inlet.

BOTTOM LINE:

RSM is critical to
jetty resilience,
sediment budget,
and shoreline
change.

11958 to 2003 Bathymetric Change |
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of Engineers &
Portland District

IRP US Army corps
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Coastal Inlets Research Program
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Analysis of jetty
foundation
from vibracores

Clatsop Spit View to East

South Jett
; outh Jetty

e Severe Trunk
/Dfunaﬂe Areas -
/ potential breach



MCR “Mega Transect” field experiment
August — September 2005
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26 MAY 2006 ARGUS Beach Monitoring System at North Head cameras 5 & 6

Additional Erosion (cutting) of Beach Scarp during winter ‘05-'06

F: 114335HHGUS2 _ 0 snap nrthhead Fri Mau 26 06:20:49 20065 PETE F: 1148653249

C: 7 3: 1 Inc: O Qual: 20 N 2 nc: 0 (ual: 20

Sand from “Sand Bars” being transported onshore

Note lighter color of sand migrating shoreward from sand bars covering darker sands

The darker color sands contain hematite and other heavy minerals. The darker sands are more dense and less
mobile than the lighter color sands, and tend to stay on the beach during the winter wave season. The dredged
sediment placed at the SWS has likely contributed to the sand supply of Peacock Spit. The lighter color sands may
come from the dredged sand placed at the SWS.




N Beach and Nearshore Morphology
| Monitoring
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Round 3 Tracer Sampling Completed 7 MAY 2007

Round 3 Tracer Analysis

SeaV|eW Counts per 100 g dry weight
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Figure 4.6 Tracer concentrations measured in grab samples collected Day 210-215, including Benson Beach/Seaview




Sediment tracer simulation bpeLrt 2-0 Model uses

sediment fraction: Sediment sand_e ) in layer 1
10’ 31-Jan-2004 00.00.00

0.7

—0.6

—0.5

—0.4

Initial distribution of “SWS” sand (and fixed layers) to “final”
distribution in the top 5 cm of bed over 1 month.



Approach

e Data collection
— Process identification
— Model calibration

e Process-based _
morphological modeling D
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Net Sediment Transport, Erosion, and Deposition

Mean Transport and Morphological Change over a 3 day Storm (c13)

sedimentation (m
0.5

120 —)

e find dispersive areas

e maximize supply to
littoral zone

e minimize re-handling

e minimize undercutting
of jetties

e minimize disruption to
biota

 Understand Processes




Sedimentation (m)

0.5
EO
-0.5

Erosion (m)

Process-based
Morphological Modeling

» Sand transport at MCR is
spatially and temporarily
complex.

* A complex model is required
to analyze and evaluate sand
management alternatives.




RSM Situation Report




Consensus and
Priorities

 Eliminate use of Deep Water
Site.

* Implement specific
Demonstration Projects.

* Monitor, model, test
predictions, learn, adapt,
optimize.
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Mouth of the Columbia River - Bathymetry and
SR j

Pacific \ )

DWS= Deep Water Site, 102 MPRSA NJ Site = North Jetty disposal site, 404 CWA SJ Res. Site = South Jetty research site,
SWS= Shallow Water Site, 102 MPRSA restricted use by EPA permit




Challenges

Minimize impacts to crab
fishing industry.

Minimize navigation hazards.

Overcome “least cost” and
iIncorporate life-cycle costs.

Obtain authority and funding.




Solutions

Cooperative and comprehensive
team effort.

Lower Columbia River and
Estuary RSM.

Develop project opportunities.
Develop overall systems strategy.

Empower USACE to do good.



