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Integrated Approach is Key to Success

Environmental
Considerations

Construction

esign for Benefici: Equipment and

Goals of BU Project

Use (BU) Methods

Predictive
Modeling
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Beneficial Use (BU)
Opportunities
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Beneficial Use Opportunities

Confined Aquatic
Placement (CAD)

Remediation Caps

_/Confined Placement
Facility (CPF)-
Shoreline
Development
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Beneficial Use Opportunities (cont.)

Beach Nourishment

' 5abitat Restoration -
Mitigation
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Predictive Modeling
for BU Projects
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Physical Stability of Placed Sediment

* Objective: Evaluate short-
and long-term physical
stability of placed material
due to hydrodynamic forcing

 Tools: ADCIRC, STWAVE,
Delft-3d, SWAN, M2D and
others

 Data needs

- Site conditions

- Design conditions

- Sediment charagtgriski®sedicted Current Field Around BU Island (M2D Mode
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Physical Stability of Placed Sediment

Tidal currents
Wind-waves

Vessel wakes
Propeller wash
Riverine currents
Outfalls/stormdrains

Storms/hurricanes

Simulation of Hurricane Katrina for Port of Gulfport (wind stre:

Predictive Modeling and Design Solutions for Beneficial Use of Dredged Material ANCHOR
April 18, 2018 QEA £



Keyport Lagoon, U.S. Navy

Tidal Currents (ADCIRC) and Excess Shear Stress

Tau (dynesicm?) Megor Comtour - &' Intarvad
® 0.1 Minar Contour - 1' Intervad
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NOTES:

1. Monzonisl daterm. WA State Plane North Zone, NADS), Feet
2 Verical datum: Mean Lower Low Veater (MLLWY), Feet

3 Asral image & Natonal Agrculture imagery Program, 2008
4 Survey perommed By Parameds Marchy/Apa 2011
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Hancock County Living Shorelines, Mississippi Sound

Wave Energy Along Shoreline (Delft 3D Wave)

LEGEND

I Preliminary Design Breakwater Location 180:25 (L:G)
Scenario 162 Breakwater Effects

Proposed minus Existing Wave Height (feet)
B -5
B -14--10
Bl -09--05
s -04--02
01--02
>0.0
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Sustainability (SLR)

* Objective: Evaluate impacts to
project over design life based on
predictions of sea level rise

 Tools: Hydrodynamic models and
GIS spatial modeling tools

e Data needs

- Site conditions
- Design conditions

- Habitat conditions and
characteristics

- Sea level rise estimates (typically - ;. N
th roug h 21 OO) Transformation of Tidal Wetlands in DE
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Contaminant Mobility (Benthic)

* Mobility of contaminants through the placed
sediments

« Groundwater pathways
* Reible Model (1998 EPA Cap Guidance document)
° AQFATE Overlying Water Column

Model

> Domain
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Contaminant Mobility
(Suspended)

* Objective: Assess water quality
impacts resulting from
dredging

- Turbidity
- Dissolved contaminants

 Tools: ADDAMS, DREDGE and
STFATE modules; EPA Plumes

 Data needs

- Site conditions
- Sediment characteristics

- Dredge characteristics and
operations

- Placement operations
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Geotechnical Modeling
* Dredged

Predicted Potential Range of Top of Contaminated Dredged Fill Elevations

material S e iy
bulking and D S

| 2002-2005 | | Potantial Elevation Range of Dradged Fill for
S ett | e m e n t % Censtruction Period Approximately 5 to 5.5 Feet of Remaining Settiement “Low” Permesbility Relationship at Assumed

(short-term)

(Ses Noles)

 Foundation

Compressible Foundation Thicknesses (See Notes)

H s i
S - H 3
i H | i
i Approximately 1.5 lo 2 Feet i Potenti 3 | "
H H ntial Elevation Range of Dredged Fill for
i of Remaining Setilemen: i "High" Permeability Relafonship at Assumed
i i |
| |
| 1
H

s
-
. . E ﬁshWndwE §
consolidation |
(long-term) | |
e PSDDF Model J;_J__E— i i
" ) i
— Settlement 35 | 53 | 25 i
d u rl n g Time in Days {(from be:i:g?ng of construction
construction
— Long-term
consolidation
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Summary of Predictive Modeling for BU

Beneficial Use Options Physical | Sustain- | Contaminan | Contaminant | Geotechnical
Stability | ability t Mobility Mobility Considerations

(Benthic) (suspended)

Confined Placement Facility/ Lot + ++ + 4+ F++
Shoreline Development

Confined Aquatic Placement S S +++ 4+ F++
Beach Nourishment +++ + +
Habitat Restoration/Mitigation +++ +++ +++
Sediment Remediation Cap ++ + +++ 4+ +++
+ Considered

++ Important
+++ Critical for Design
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Confined Placement Facilities
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CPF Design Considerations

« Containment design * Pumping distance
— Static and seismic stability — Water content
— Contaminant mobility « Sijte final use
» Size and capacity — Habitat
— Short-term bulking and settlement — Shoreline development
— Long-term consolidation — Recreation
— Ponding area to meet water quality
criteria
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Confined Aquatic Placement
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CAP DeS|gn ConS|derat|ons

e Submerged or emergent  Sustainability

« Containment design . Pumping distance
— Static and seismic stability
— Erosion protection

— Contaminant mobility
e Size and capacity — Typically habitat function
— Navigation and anchoring

— Short-term bulking and settlement restrictions
— Long-term consolidation

— Water content

e Site final use
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Port Hueneme Beneficial Use

Place "Covhta’m’l'nated
Sedlment in CAP |

Place CAP Clean Sedlment as \ -
Beach Nourishment |
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Port Hueneme CAP Cross-Section

-43" MLLW
-46' MLLW ... GOSN T MO NG N S T MG N S T MR S

Clean

Evavyes ... Cap

Contaminated
Sediments
-85’ 555555555555555555555555555555555555555555555555 ____________

Note:

MLLW = mean lower low water
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Port Hueneme — Barge Placement

.

Port Hueneme, USACE, U.S. va
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Beach Nourishment
and Habitat Restoration
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C_):chgr Beneficial Uses

Habitat restoration

 Beach nourishment

Land improvement

Marsh and intertidal habitat

« Agriculture and products
— Topsoll
— Aquaculture

e Berms
— Stable and feeder
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Deer Island Marsh Creation

* Design elements
— 7-to 8-foot-high dike
— Easterly wing dike
— Flash board riser weirs

— Offset to provide bayou

* Dredged material from Biloxi
Lateral Channel

« Approximately 40 acres were
filled with 365,000 cy of
sediment
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Enhancing Existing Marsh

™ R—K N

lllustration of conceptual model for marsh
recovery after thin-layer placement
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Questions?
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