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Relevant Facts

®

= Authorized depth 36ft channel - 38ft Bar

= Channel has scour holes in the 80 - 90 ft deep
between jetties

= Rated one of the most “problematic” in US for Nav.
» Max current exceeds 3 knots 60% of the time
» Max current exceeds 5 knots 20% of the time
» Cross currents an issue

= Bottleneck has minimum width of 950ft

= Port Tonnage ranks between 50 and 100 in US
= Designed with fixed bed physical model

= Construction completed 1966
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Selected Previous ERDC/CHL Technical

= 2000 - DMS Report
= 2006 - Jetty Stability Study

= 2008 -
= 20009 -
= 2010 -

Reports to Present

Pass Cavallo Study
RIsks to Navigation

Placement alternatives; Summer 2008 and

Winter 2004 conditions from previous studies

* Field Measurements, circulation modeling,
Shoreline change, Ship Simulator study, risk
analysis. But no combined wind, wave,
hydrodynamic, and morphology approach for
Sundown Island until now.
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Study Objectives

®

» Remediate design deficiency

= Use 5.3 Mcy materlal (flne med sand)
beneficially Tetios.
» Sundown Island
» Beach Placement

e &@D
= Minimal impact on M
> GIWW 59
» Pass Cavallo
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Research & Development

m ; Bottleneck Alternatives

Schematic of Alternatives
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) MSC Validation — Water Levels

Research & Development
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® MSC Validation - Currents

Current Spped, kt
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Sundown Island May, 2010
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® Current Speed Results (Summer 2008)

AI% All but Existing 8x Flood ax Ebb
avreelranoovggec ulrren Cr'\gg)s( Elt?r?gnt ulrrent Max ubrlrgecn:ross
Island/Beach (Mcy) Eaaﬁﬂgl) aa%ﬂgl)
Existing 4.1 2.4 4.1 2.7
1.3/4.0 3.5 2.1 3.4 2.5
2.65/2.65 3.5 2.1 3.5 2.5
0/5.3 3.6 2.3 3.5 2.5
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®

Morpho

ogy Change

Research & Development
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Waves — Full Plane Results
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Research & Development
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Sundown Island - Shore Protection?
® Costs a concern oA
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GenCade Applicability

®

Regional processes,  Project Planning & Design
Long-term morphology change

d

» Regional Sediment Management
« Beach fills « Storm erosion hazard management

« Inlet bypassing * Dune er.o:.:,i.on, overwash, & breach
susceptibility; coastal response to SLR

Habitat evolution (Piping Plover;
vegetation)

 Channel maintenance

 Unifying technology for multiple
projects

* Intuitive interface (SMS)
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® GenCade Setup and Alternatives

- Estimate shoreline change and GenCade Alternatives

longshore transport south of south Alt1 | Existing Condition, No Action
jetty on Matagorda Peninsula

Alt2 | 2.65 Mcy Beach Placement

« Mean grain size = 0.18 mm

Alt 3 4.0 Mcy Beach Placement
« Waves from Buoy 42019 of NOAA

National Data Buoy Center Alt 4 5.3 Mcy Beach Placement
Eleven year record, 1997-2008
Repeated wave record in ) WI' ) i“;o_.j:“’“’

GenCade after 11 years .
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Present Shoreline

Calculated Shoreline 4
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Shoreline Change, ft
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Research & Development
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Present Shoreline

Calculated Shoreline + 50 Years

— Beach Placement, 2.65 Mcy
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Research & Development

® GenCade — Alt 2 — 2.65 Mcy Placement
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Present Shoreline

Calculated Shoreline + 50 Years
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Shoreline Change, ft

Mean Net Annual Transport, cy/yr

il _ GenCade — Alt 3 — 4 Mcy Placement

Research & Development
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Present Shoreline

Calculated Shoreline + 50 Years

— Beach Placement, 5.3 Mcy
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® GenCade — Alt 4 — 5.3 Mcy Placement
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: Pass Cavallo Inlet Width
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Conclusions

®

= Expansion of Sundown Island did not
significantly increase MSC cross-channel
current velocity.
» Shore protection recommended to help limit
Influence on intracoastal waterway and ship channel
= All alternatives for beach placement are
considered viable.
» Pass Cavallo expected to remain stable
» South jetty stabilization also a benefit.

= Removal of the bottleneck decreased currents
relative to the existing condition both along the
channel axis and cross-channel currents
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Questions?
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