Regional Sediment Management — Application of a
Coastal Model at the St. Johns River Entrance
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Presentation Outline

* Jacksonville Harbor Project Background
* Project vs Regional View
* Coastal System Approach
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Project Location
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Jax Hbr Deepening  > Panama Canal Expansion


Jacksonville Harbor — Mayport NS

e Jacksonville Harbor Seg. 1&2
(14 mi, 6 mi)

e Existing Project Depth — 40 ft,
Proposed between 40 & 50 ft

Mayport NS — Project Depth 50 ft
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Project & Regional View
PROJECT SCALE REGIONAL SCALE

* Channel Shoaling « Manage Sediment per Littoral Processes
* Impacts — Adjacent Inlets | *« Multi-Project
& Beaches  10s of miles
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Ebb Shoal   Shoaling Rate – 10 – 20 KCY/YR
Huguenot Park Shoaling Rate -  40 KCY/YR


4mpacts to the Littoral Zone
Beaches and Inlets

Regional Sediment Management AN
Sediment managed as valuable resource |
Regional — Multi project level
Understand existing condition

Inlet and adjacent beach morphology
Regional effects of project modification

> Sediment transport modeling
* Deposition/erosion
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Sediment
« Budget

Regional
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Field Measurements and Modeling

PHYSICAL CHARACTERISTICS Coastal
Water Velocities Salinity Channel Ship Shoreline
Levels and Flows Shoaling UELCH Impacts

ACOUSTIC DOPPLER
VELOCITY AND FLOW METERS
are towed throughout the
harbor copluring waber
walecity ond flow data

{ [ SALINITY SENSORS AND
SUSPENDED SEDIMENT SENSOR
meaiure salinity and suspended
sediment canceniration through
the water column

WATER LEVEL GAGES
presaure sensors fo
measure the height of the
| water column
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map channel depth - g 4 LB 8

WAVE GAGES
measure wove haights
during storm events
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Coastal Measurements

Bathymetry {m, NAYD)

Velocity

ADCP (6 mo) |
Velocity ;

BUILDING STRONG-

ADCP (3 mo/1yr)
Hs, Tp, Dir

WL
Velocity

e Bathymetry (channel

e Waves, WL, Currents

Currents
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JAX ODMDS ADCP
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Sediment Characteristics

Distribution (2010)
— 75 -60% fine sand

e c — 15 % med/cor
SN — 10-25 % silt/clay

e - | 2007 Vibracores

B Percent (%) Clay
W Percent (%) Silt
- | O Percent (%) Sand

'1.
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Mayport CoresThe average grain size distribution of
the collected sediment was 9 percent silt, 22 percent clay, and 69 percent sand, although much of the sand
was in mixture


Estimate for Models

Area with type “Limestone”: a thin layer (say a thickness of 1 cm) of bed sediments with an assumed distribution as: 70 percent fine sand, 10 percent medium/coarse sand, and 20 percent silt/clay.
 
•	Area with type “SP-SM”: 75 percent fine sand, 15 percent medium/coarse sand, and 10 percent silt/clay.
 
•	Area with type “Fines”: 5 percent fine sand, 5 percent medium/coarse sand, and 90 percent silt/clay.
 
•	Area with type “SM”: 60 percent fine sand, 15 percent medium/coarse sand, and 25 percent silt/clay.
 



Extratropical Storm Events

Storm [ Date Max Hs Max Vbtm | Duration Max Vbtm
Event above 35 cm/s .
(m) (cm/s) (days) . EXt raTrOp . 10_12/yr
1 Sep, 10-15, 2006 2.0 35 0.5 .
2 | Nov, 2-9, 2006 28 45 25 e Tro pica |- 1 / 2yr
3 Nov, 18-25, 2006 3.0 45 15
4 Jan, 16-22, 2007 2.8 47 1.5
5 Mar 29-Apr 4, 2007 2.3 40 0.5
094 20N 4

JAX ODMDS ADCP

——BtmVel_cm/s

——BtmVel_dir/10

—— DepAvgVel_cm
/s

8 SurDir/10

Julian Days - November 19-24,2006
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JAX ADCP Wave — WL #4 (pressure)

JAX Gage (7m Depth)
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Modeling

> Channel Preliminary
> Sediment budgets & sediment transport for coastal shoreline

- GenCade - Long Term Morphology (start 2011)
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ADCIRC - Salt Marsh, Tidal Creeks & IWW

Channel & tidal creek boundaries
Finite element mesh triangles
|| Class 11 (open water)

Advaneed Cirgulation (ARCIRC) Models
Coastal water levels and ve_Iocitjgs

i

Field :
Measurements =/ Forcmg
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Presentation Notes
Why do modeling ?  Measurements support w/ groud truth; >Guide model , build confidence in Model
Model can fill spatial/ temporal gaps > Predict future conditions – Channel alts. ; storm events etc.


 Bathymetry/ Elevations (EchoSounder, Lidar)
 Aerial Images
 Vegetation/Land Type Maps
 Bottom friction spatially distributed Manning’s n


ADCIRC – boundary conditions  ;  ADH – Hydrodynamics for Channel Design 


Local Model Applications - Regional ADCIRC Boundary Conditions

I,
mmmn'rfﬁ':'l'ndmm

Tidal and Meteorologic

Modeling .2 [ Design =i Impacts
e | g | [ |
HES Forci Hydro- | ship sim ~\| Design | Salinity |shoaling”\| Coastal
Measurements- / orcing Modeling . P > g Y | g_‘/ oasia
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ADCIRC - Large domain – connects SJR _ IWW_Adj Inlets_marhes
Astro tide – reprod any time period
Met (wind)- more accurate flow during storms & frontal passages 
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Normal tidal flow -  North /South along shelf


Jacksonville ODMDS

Velocity and Direction
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Obs vs Met > no waves > will include for local coastal model (others?)


St. Johns Inlet Evolution
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1856 SJR entrance  (1879?)


St. Johns Inlet
Evolution
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'Deﬁgn

CMS Modeling

St. Johns River Inlet

« Coastal Modeling System

« Coupled wave, current,
sediment transport and
bottom change

« 2-D/ 3-D

Storm Events — Currents (cm/s)

325 326 327 328
Julian Days - November 19-24,2006

Impacts.

- Modeling 1 _
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BUILDING STRONG-

US ARMY CORPS OF ENGINEERS | Jacksonville District

|
|
||
|
|
|

%


Presenter
Presentation Notes
Morphological model.  Wave Current Interaction.  Sediment Transport.  To understand the impacts due to the project in terms of changes to downdrift beaches and the adjacent areas.  Changes to the morphology of the Ebb Shoal.  Understand transport pathways.  Understand shoaling between jetties due to littoral drift!



Project & Regional Scale CMS

Bathymetry (m, NAVD) « CMS-Flow grid .
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CMS Tasks

e Define Sedi

* (Calculate Sediment Transport Rate
» Channel Shoaling Rates
» Sediment Budget
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Jacksonville Harbor

Reg |Ona| Deepening Project
Sediment
Management
Plan

C

CMS - St. Johns River Inlet

st. Augustine.

GenCade
Long Term Maorphology

BUILDING STRONG- US ARMY CORPS OF ENGINEERS | Jacksonville District



summary

- Modeling Tools
> ADCIRC
> Coastal Modeling System (CMYS)
> GenCade
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Thank You |
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