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1.0 INTRODUCTION

1.1 Background

The Minerals Management Service (MMS), a bureau within the U.S. Department of the
Interior, has jurisdiction over all mineral resources on the Outer Continental Shelf (OCS).
Public Law 103-426, enacted October 31, 1994, gave the MMS the authority to convey,
on a noncompetitive basis, the rights to OCS sand, gravel or shell resources for shore
protection, beach or wetlands restoration projects, or for use in construction projects
funded in whole or part or authorized by the Federal Government. Since enactment of
PL 103-426, MMS has provided Federal sand for beach nourishment projects in
Maryland, Virginia, Florida, South Carolina and Louisiana. Details on the MMS Sand
and Gravel Program can be found on the Internet at http://www.mms.gov/sandandgravel/

The State of Louisiana is looking to MMS to provide access to Federal sand offshore
Louisiana for planned barrier island coastal restoration efforts. Material on the OCS
represents a prime, compatible source of sand in the volumes required for these efforts.
The Louisiana Department of Natural Resources (LA DNR) and the US Environmental
Protection Agency (USEPA) have outlined areas on Ship Shoal within which the borrow
sites for the New Cut and Whiskey Island projects will be delineated. Geological and
geophysical data were collected in 2003 in the support of the design of these borrow
sites. The USEPA has identified the South Pelto Block 13 and Ship Shoal Block 88 as
the area in which they wish to obtain sand and will identify a more precise location
shortly. At the Louisiana Sand Management Working Group (LA SMWG) meeting in
New Orleans on 2 February 2005 it was indicated by Syed Khalil of LA DNR that Block
88 had become the preferred deposit for this project. It is planned that sediment for the
Pelican Island project will be obtained from the Sandy Point borrow sites off the west
flank of the Mississippi delta. At the 2005 LA SMWG meeting Khalil also indicated that
only the Southeast borrow deposit at Sandy Point would be targeted owing to the
restrictions to the available area for the northeast borrow site associated with a 300 m
buffer proposed in a preliminary report by Baird & Associates and Research Planning
Inc. (2004).

MMS projects the possible use of 20 to 30 million cubic yards or more of Federal sand
offshore Louisiana within the next 5 to 10 years. Offshore sand dredging for beach
nourishment projects employ hydraulic dredges almost exclusively, which are normally
either cutter-head or hopper-type dredges. Together with other factors (including
practicality and cost), the distance from borrow site to the beach or coastal area
determines the dredging and sand transport method to be used. Two methods of transport
are commonly used: (1) a hydraulic cutter suction dredge pumps the material as a
fluidized mass (slurry) through a pipeline from the borrow site to the beach, or (2) a
hopper dredge, equipped with drag-heads and a hopper, which extracts and transports the
collected sand when the hopper is full to the shore for unloading via an offshore pump
out shoreline connection, and subsequent placement on the beach.


http://www.mms.gov/sandandgravel/

Regardless of the dredging method employed, the process removes material and creates a
depression in the seafloor. There are numerous oil and gas pipelines, platforms,
wellheads, and other oil and gas-related infrastructure present on Ship Shoal, in the
vicinity of the Sandy Point borrow deposit, throughout the central Gulf of Mexico, in
areas which also represent potential future sources of sand for coastal restoration
projects.

Sand and gravel mining will create seafloor topography changes that could affect
platforms and pipelines. These effects could be manifested directly as seabed topography
is modified by dredging the pit or indirectly due to changes to the pit shape in the future
caused by the action of waves and currents, and the associated sediment transport
processes.

To limit the effect on platforms, MMS currently requires that mining be restricted to
areas that are not likely to alter the platform strength or the future platform removal and
site clearance (see the RFP for this project issued by MMS). Since the site clearance is
required within one-fourth mile (1320 ft) from the platform, mining activity needs to be
limited to areas outside the site clearance zone. MMS has recommended that all mining
activity be limited to areas at least 1500 ft from all platforms on the OCS. MMS often
stipulates avoidance radii ranging between 300 and 1,000 feet around archaeological
locations and anomalies in the Gulf of Mexico (MMS, 2003a, b, 2004)

Presently, there is no set or established avoidance distance or buffer zone for other oil
and gas infrastructure relative to planned dredging operations. For the recent dredge test
lease issued by MMS within South Pelto Block 13, the Gulf of Mexico Region suggested
an avoidance distance of 630 ft. For the projects mentioned above which were analyzed
presently in an Environmental Assessment, the MMS Gulf of Mexico Region suggested a
minimum avoidance distance of 1000 ft. (MMS, 2004a) This buffer is strictly to avoid
contact of the dredge head with the pipeline.

Besides the avoidance issue, however, there exists the larger issue of seafloor stability
and the potential effect of removing three or more meters of sediment in an area near oil
and gas-related infrastructure. Typically, the removal of three or less meters of sediment
has not been considered an issue with respect to the influence on adjacent seafloor
stability. The possible issues are disruption of sand transport pathways that may supply
sand to areas near pipelines or due to the evolution of the dredged pit shape through
migration and/or slope flattening as the pit fills in. Spanning of a pipeline could occur if
conditions exist such that an excess amount of sediment is removed from beneath a
pipeline. In addition, there have been problems with erosion around some of the
platforms in the Gulf of Mexico, in the absence of any dredging activity as cited in the
MMS RFP issued for this project. During certain instances, concrete filled bags have
been placed around platforms to prevent scour.



1.2 Project Goals

The objective of this study is to address the issue of possible seafloor instability created
by dredging borrow pits on the outer continental shelf offshore Louisiana and the
potential impact on pipelines and other oil and gas infrastructure.

Specifically, there is a need to address the following scientific questions:

1. How do dredged pits in different settings evolve with time? In other words, how do
the pit slopes adjust, do they migrate (and if so, at what rate) and at what rate do they
fill in? The answers to these questions will address the extent of possible indirect
impacts of dredging on oil and gas infrastructure.

2. Given the findings on the characteristics of dredge pit evolution, what is the most
appropriate approach to specifying buffers around oil and gas infrastructure to protect
them from damage? There are several possibilities with respect to specifying buffer
or avoidance zones:

2.1 Provide a single buffer distance for all conditions and infrastructure types;

2.2 Provide different buffer zones for different infrastructure types but without
variation for local conditions;

2.3 Provide recommended buffer zones (following 2.1 or 2.2 above) and
methodology to determine whether these can be reduced for given situations;

2.4 Provide a set of rules for determining buffer zone width based on the various
factors related to local conditions and infrastructure types.

1.3 Study Approach

The project approach was comprised of the following three main areas of activities:

1. The first area of work consisted of collection and review of the literature and
background information on this topic. This included collection of data on
environmental conditions both regionally and at each site describing such factors as:
bathymetry (different snapshots through time); pipeline routes; satellite images;
seabed sediment type and geology; tide levels and currents; and waves and turbidity
levels (or total suspended sediment). Key literature reviewed included: specification
of buffers for other jurisdictions and agencies; reports and articles associated with the
European Community $5 million SANDPIT study on dredged pits that concluded in
2005; information on the characteristics and condition of pipelines in the Gulf of
Mexico; a review of underwater slope stability; a contribution by Louisiana DNR on
dredged pit stability; and other studies related to dredged pits and channels and their
evolution.
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The second area of study included analysis and numerical modeling of several
examples of dredged pits. These included the existing Holly Beach Dredge Pit
located offshore western Louisiana in federal waters; the proposed Block 88 borrow
site on Ship Shoal and the proposed Sandy Point site offshore the west flank of the
Mississippi River delta. Other pits considered in the analysis and review phase were:
the Mobile Bay Channel in Alabama; dredged pits offshore Tampa Bay; dredged pits
offshore Delray Beach on Florida’s southeast coast; dredged pits offshore South
Carolina and a dredged channel for a new LNG facility on the Nile River Delta. The
analysis and modeling focused on understanding the characteristics of dredged pit
evolution for different environmental settings similar to the conditions offshore the
Louisiana and central Gulf of Mexico coast.

The final phase of the investigation consisted of the interpretation of findings on

dredged pit evolution and the development of approaches to specify appropriate and
reasonable buffers for oil and gas infrastructure in different settings.

Team Organization

The team organization consisted of the following key personnel fulfilling the listed roles:

> Robert B. Nairn, Ph.D., P.Eng., Baird & Associates
Principal Investigator and Primary Author of the final report

» Qimiao Lu, Ph.D., Baird & Associates
Senior Numerical Modeler and Analyst

» Steve Langendyk, BES, Baird & Associates
Senior GIS Analyst

> Dick Christensen, Ph.D., Baird & Associates
Geotechnical Engineer

» Phil Hanley, Environmental and GIS Consultants

Hydrographic Surveyor

» Mr. John Hines, Pegasus International

Pipeline Engineer



» Jacqueline Michel, Ph.D., Research Planning, Inc.
Resource Specialist and Report Reviewer

1.5 Report Structure

The remainder of the report is subdivided into the following sections:
2. Field Survey Results and Review of Background Information
3. Analysis and Numerical Modeling
4. Guidelines for Buffers to Prevent Direct and Indirect Impacts of Dredging
5. Conclusions and Recommendations

6. References Cited



2.0 FIELD SURVEY RESULTS AND REVIEW OF BACKGROUND
INFORMATION

This section provides an overview of all the background data collected or surveyed in
addition to the literature reviewed.

2.1 Holly Beach Dredge Pit Bathymetry Survey

The Marine Minerals Branch of MMS and LA DNR suggested that a survey of the Holly
Beach (or Peveto Channel) Dredge Pit would provide actual field data from a
representative Gulf of Mexico site (albeit in state waters) on dredged pit evolution.

Before and after stripping and dredging surveys were completed for the Holly Beach
Dredge Pit located in federal waters offshore western Louisiana midway between
Calcasieu Ship Channel and Sabine Pass in April 2003 (see Figure 2.1). This pit was
located approximately 7 km offshore in 8 m of water. The pit has dimensions of 400 m
(alongshore) by 600 m (cross-shore) and was about 8 m deep immediately after dredging.
A limited interim survey of the pit was completed by LA DNR in July 2004.

At the suggestion of LA DNR, the Scope of Work for this project was amended to
include a new hydrographic survey of the Holly Beach Dredge Pit to provide another
snapshot of its continuing evolution. The survey was completed on December 18, 2004
and January 8, 2005 by the firm of Environmental and GIS Consultants (ERIS) under
contract to Baird & Associates. The hydrographic survey was completed using dual
beam acoustic sounder Odem Mk.3 ECHO-TRACT. The survey vessel sailed from Port
Arthur on the first trip and from Calcasieu Pass in Cameron, LA on the second trip. The
horizontal datum was referenced to MLLW at Calcasieu Pass and these elevations were
converted to NAVD@88 using the conversion relationship for Galveston Pier (a conversion
was not available for Calcasieu Pass but a comparison of the tidal range and levels at
Galveston and Calcasieu indicated a difference of less than 1 inch). Therefore, the
conversion relationship for Galveston was used where NAVD88 is 0.186 m higher than
MLLW.

The hydrographic survey of the Holly Beach Dredge Pit included 57 east-west lines and
42 north-south lines each spaced at approximately 15 m (50 ft) intervals for a total of 48
km. The lines were located so as to re-occupy the post dredge survey lines from April
2003 to allow direct profile comparisons in addition comparisons of surfaces based on
data interpolation (see Figure 2.2).

An analysis of the changes to the Holly Beach Dredge Pit through time and numerical
modeling of these processes are presented in Section 3.1
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2.1b Existing Spatial and Temporal Data

2.1.1  Spatial Data

During the course of this study spatial datasets were acquired from many different
sources. The list below identifies each dataset and provides a brief description.

Pipeline Infrastructure

The website of the MMS Gulf of Mexico Region Products Geographic Mapping Data in
Digital Format (http://www.gomr.mms.gov/homepg/pubinfo/repcat/arcinfo/index.html)
was the source of the pipelines dataset. The Arcinfo EOO version was updated 17
November 2003 and contains the points and arcs of the pipelines in the GOM, and all
pipelines existing in the databases are included.

Federal Lease Blocks

The website of the MMS Gulf of Mexico Region Products Geographic Mapping Data in
Digital Format was the source of the Federal lease blocks dataset. The Arcinfo EOO
version was updated 24 May 2001 and contains information that defines the Federal lease
blocks for the GOM OCS Region.

Bathymetry — Recent

Multiple detailed surveys at the Holly Beach site were conducted by Weeks Marine Inc.,
including post stripping borrow area, pre-construction borrow area, and post construction
borrow area. These datasets were provided to us via Coastal Planning & Engineering,
Inc. (CP&E), Boca Raton, Florida. Additionally, a December 2004 survey was
conducted at the Holly Beach borrow area by ERIS under contract to Baird & Associates.

For Ship Shoal Block 88 proposed dredge pit area, a survey was provided by C & C
Technologies, Inc., Lafayette, Louisiana. The survey, referred to as ‘4036a’ is assumed
to have been conducted in May 2002 (no metadata was provided with the spot depths
data file) covering an area of about 25,000 feet by 16,000 feet, the survey lines run
North-South with a spacing of about 500 feet between transects, and a spacing of about
150 feet between points along a transect.

Bathymetry - Historical

The authoritative source for historical raw sounding survey data is from the Geophysical
Data System (GeoDAS) for Hydrographic Survey Data, National Geophysical Data
Center, National Ocean Service, NOAA. The GeoDAS collection was accessed via both
a DVD (v 4.1.18) and online Internet web interface to provide multiple surveys from
many different time periods. For Holly Beach Pit, the two primary datasets used were:


(http://www.gomr.mms.gov/homepg/pubinfo/repcat/arcinfo/index.html)

e Sabine Bank, NGDC# 03071083, surveyed in 1964, at a mapping scale of
1:40,000.

e Between Calcasieu Pass and Sabine Pass, NGDC# 03091067, surveyed in
1978, at a mapping scale of 1:20,000.

For Ship Shoal Block 88, the primary datasets used were:

e Ship Shoal, NGDC# 03071111, surveyed in 1936, at a mapping scale of
1:40,000. Around the proposed dredge area, the survey lines run North-
South with a spacing of about 1000 feet between transects, and a spacing
of about 500 feet between points along a transect.

e Caillou Bay, NGDC# 03F11480, surveyed in 1934, at a mapping scale of
1:20,000.

For Sandy Point proposed dredge area, one dataset was referenced:

e A dataset identified as ‘Barataria_1979 NOAA MLLWS83 - NOAA
Offshore Data (MLLW)” was provided by Coastal Planning &
Engineering, Inc. (CP&E) Boca Raton, Florida. This survey was
extremely coarse, with the survey line spacing about 2000 feet between
transects, and a spacing of about 1000 feet between points along a
transect.

Bathymetry — Regional

To provide a quick overview and regional context, a 2 m contour interval bathymetry
dataset known as the Louisiana Offshore Bathymetry was used from the Louisiana Oil
Spill Coordinator’s Office, 1999. The contours were derived from point depths depicted
on NOAA Navigation charts, typically relative to ‘mean low Gulf’ levels.

MODIS Satellite Image

NASA operates two satellites (TERRA and AQUA), each with an instrument called
MODIS (Moderate Resolution Imaging Spectroradiometer). One of the imagery products
from MODIS is a 250-m resolution image that provides a good view of regional
suspended sediments. A MODIS image acquired 27 January 2004 (and several other
dates) and covering an area of the Gulf from Texas to Alabama was georegistered to the
Louisiana State Plane South coordinate system for use with other datasets and to provide
a regional overview.

Mobile Bar Channel, Alabama
Multiple surveys of the Mobile Bar navigation channel were provided by Great Lakes
Dredge and Dock Company, Oak Brook, Illinois. The surveys provided before and after

dredge surveys for 2004 and 2005. The US Army Corps of Engineers Mobile District
office provided before and after dredging surveys.

10



Bathymetry at Delray Beach, Florida

Spot depth data were provided by Coastal Planning & Engineering, Inc. (CP&E) Boca
Raton, Florida. It was indicated that this data was collected at the end of 2002. The data
was acquired by Laser Airborne Depth Sounder (LADS), and consisted of over 1.4
million individual spot depths.

Nile River, Egypt LNG Channel Surveys

Bathymetry data were provided by Great Lakes Dredge & Dock for a new LNG facility
located in Abu Quir Bay just west of the mouth of the Rosetta branch of the Nile River in
Egypt. The data consisted of cross-sections along a newly dredged channel. The data
included before and after dredge surveys taken in October 2003 and a later survey to
document infilling and channel evolution in April 2004.

Bed Sediment Composition

Bed sediment composition was downloaded from NGDC, NOAA
(http://map.ngdc.noaa.gov/website/mgg/deck41/viewer.htm or from:
http://mysticplum.colorado.edu/aims/website/ngom/viewer.htm).

It shows that the nearshore sea bed in the vicinity of the Holly Beach pit is composed of
mud, the bed at the proposed Sandy Point pit is composed mostly of mud with some sand,
and the bed at the proposed Block 88 and South Pelto pits on Ship Shoal is composed of
sand (see Figure 2.3). In general, the sea bed is muddy offshore the Louisiana coast.

11
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FIGURE 2.3. Sea Bed Sediment Texture (Phi Units) Offshore Louisiana
(From: http://mysticplum.colorado.edu/aims/website/ngom/viewer.htm).
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http://mysticplum.colorado.edu/aims/website/ngom/viewer.htm)

2.1.2  Temporal Data

Various temporal datasets were collected from a variety of sources, including:

= River flow and sediment load for the Mississippi River from USGS gages;

= Climatology, waves, tides, and sediment load from two WAVCIS stations;

= Tide level and current information from the US Army Corps of Engineers
ADCIRC model;

= Currents and surface temperature from Navy Coastal Ocean Model (NCOM),
Naval Research Laboratory;

= Total suspended sediment sampling from NOAA cruise survey reports.

The locations of many of these stations are shown in Figure 2.4.

13
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Tide Levels and Currents

Tide level and tide current data were derived from:

= Tidal constituents extracted from the ADCIRC model at the Holly Beach pit;
= Hourly tide levels (water depth) measured at WAVCIS CSI-03 station from 2001
to 2004,
= Hourly tidal currents measured at WAVCIS CSI-03 station from 2001 — 2002;
= 36 hour trajectories of surface flows predicted by NOAA NCOM,;
= ADCP measurements of currents in the vicinity of the Mississippi River mouth
and delta by NOAA.
The tidal constituents at the Holly Beach borrow pit site were extracted from the existing
ADCIRC model and provided to Baird (personal communication, Mitch Brown, ERDC-
USACE) and indicate that the dominant tides in the Gulf of Mexico are K1 and O1. Both
are diurnal tides. M2 is a secondary tide in the Gulf of Mexico. The tide levels calculated
using the tidal constituents for a selected two-month period are shown in Figure 2.5. The
Louisiana coast is microtidal with a mean tide range of about 0.6 m. Figure 2.6 shows the
water depths measured at WAVCIS Station 3 over the period of record.

Tide at Holly Beach From ADCIRC model
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FIGURE 2.5. Tide Levels at Holly Beach from the USACE ADCIRC Model.
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Correspondingly, the tidal currents in the Gulf of Mexico are weak. The measurements at
WAVCIS Station 3 (average water depth of 5 m) from 2001 to 2002 indicate that the
average flow velocity is about 0.3 m/s under normal weather conditions (see Figure 2.7)
but that the current speed can peak in the range of 0.6 to 1.4 m/s due to wave and wind-
driven contribution to the currents. The NOAA NCOM results indicate that the tidal
current trajectory at the surface is mainly towards the west (see Figure 2.8), which
implies that the net (or residual) current along the Louisiana coast is towards the west.
NCOM results also show that the current speed near the shore is generally similar to that
measured at WAVCIS Station 3.
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FIGURE 2.6. Water Depths Measured at WAVCIS Station 3.

ADCP current data measured around the mouth and delta of the Mississippi River were
found in a NOAA AVHRR image (see Figure 2.9). There is no detailed information
about the ADCP measurements (when and at what depth the measurements were made).
Nevertheless, the data shows that there is a large eddy in the lee of the west flank of the
Mississippi River delta, where the proposed Sandy Point borrow pit is located. The
current speed in that area is in the range of 0.1 to 0.5 m/s.

Figure 2.9b shows water temperature from satellite images together with NOAA drifter
tracks (from the Coastal Studies Institute of LSU). The drifter tracks show the net
westerly residual current that exists along the Gulf coast west of the Mississippi River
delta (see also Figure 2.8).

16



Waves

Several sources are available for wave information offshore Louisiana. The data sets
include:

= Wave measurement at WAVCIS Station 3 from 2001 to 2004;

= Wave information along the Louisiana coast from the WIS hindcast data base of
the US Army Corps of Engineers (USACE) from 1980 to 1999
(http://frf.usace.army.mil/wis/);

= Wave measurements at NOAA’s NBDC buoys;

= Wave distribution images produced from images of several satellites including
TOPEX-POSEIDON
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(http://frf.usace.army.mil/wis/);
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FIGURE 2.9.b. Drifter tracks for the Gulf of Mexico showing a residual westward current (from the Coastal
Studies Institute, LSU).
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Significant Wave Height (m)

The measurements at WAVCIS Station 3 (see Figure 2.10) show that the mean significant
wave height is about 0.3 m and the mean wave period is 4 seconds. The largest significant
wave height found in the measurement period is about 2.8 m.
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FIGURE 2.10. Significant Wave Height Measured at WAVCIS Station CSI-3

The WIS database provides 20 years of hindcast wave data at stations distributed along the
Louisiana coast at a variety of depths from 10 to 15 m. The wave information at the three
stations, which are the closest to the three existing and proposed sand borrow pits (Holly
Beach, Ship Shoal Block 88, and Sandy Point), were downloaded from the USACE web site.
Figure 2.11 shows a comparison of the WIS predictions and the waves measured at NDBC
Buoy 42035 (refer to Figure 2.4 for the location of this buoy) which are the nearest long-term
wave measurements to the Holly Beach dredge pit. The wave roses for the three sites from
the WIS data stations closest and offshore of each site are provided in Figures 2.12(a) to (c).
All tabular data for the three stations is provided in Appendix A. The Sandy Point site
(Station 132 in 19m of water, see Figure 2.12(a)) features waves mostly from the south with
some from the southeast (SE waves are diminished through the sheltering provided by the
Mississippi River delta). The Ship Shoal Site (Station 125 in 18m of water — see Figure
2.12(b)) features waves from the NE and SE quadrants with the largest waves from the SE
(there is more energy from the NE site at this location due to the distance offshore). The
Holly Beach dredge pit site (Station 94 in 11m of water - see Figure 2.12(c)) features mostly
southeasterly waves that are the expected conditions for fully exposed nearshore sites along
the Louisiana coast. The annual maximum significant wave height and peak period
combinations (defined here as occurring approximately 1% of the time), according to the WIS
data, are 5.5m/12.5s at Sandy Point, 6.5m/12.5s at Ship Shoal, and 5.5m/12.5s at Holly Beach.
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The % of calms and % waves between 0.5 and 1.5 m for each site are: 25%/66% for Sandy
Point; 13%/64% for Ship Shoal; and 14%/72% for Holly Beach.

The spatial distribution of significant wave heights in the Gulf of Mexico was found and
downloaded from Naval Research Laboratory Stennis Space Center (NRLSSC), US Navy.
These altimetry data are gathered and extracted from the Geophysical Data Records (GDRS)
of information received from each satellite. Significant wave heights for three selected time
periods are shown in Figures 2.13(a) to (c). These figures provide an indication of wave
transformation from the WIS stations to the three sand borrow pits. Generally, the wave
heights at each of the three pits are not significantly different from the waves at the nearest
offshore WIS stations, although the waves in the Ship Shoal area appear to be higher than the
waves from the nearest offshore WIS station.

Suspended Sediment Concentration

A Kkey variable for the estimation of pit infilling rate is the background suspended
concentration representing the equilibrium concentration corresponding to normal tide and
wave conditions at each site. Direct measurements of suspended sediment concentration at the
three sand borrow pits are not available. However, there are various sources of information
for suspended sediment in the Gulf of Mexico, including:

e Time series suspended sediment concentration and turbidity data measured at
WAVCIS Station 3 from 2003 to 2004 and Station 6 from 2003 to 2005;

¢ Images of suspended sediment concentration distribution in the Gulf of Mexico
produced from MODIS satellite images by Louisiana State University;

e Sediment sampling data provided by NOAA cruise surveys.

Turbidity was continuously measured at the WAVCIS stations. The turbidity information was
converted into total suspended sediment concentration (SSC) by using relationships
developed by LSU from simultaneous suspended load and turbidity data. Figure 2.14 shows
the suspended sediment concentration measured at the middle depth from Station 3. The mean
measured SSC is about 300 mg/l. Note that the highest SSC of about 1,500 mg/l found in the
database may be truncated due to the limitation of turbidity readings. Figures 2.15 and 2.16
show a comparison of significant wave height and SSC measured at Station 3. These figures
clearly show that the SSC correlates well with significant wave height at lower concentrations
(< 200 mg/l). The SSC increases as the wave height increases. However, the higher measured
concentration events (>200 mg/l) may not be linked with wave re-suspension events as
evident in Figures 2.15 and 2.16. The high concentration levels in these periods may be the
result of sediment plumes from the Atchafalaya River. The satellite image taken on May 28,
2004 (see Figure 2.17) shows that the sediment plume from the Atchafalaya River would have
had a significant contribution to the SSC level at Station 3.
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WIS Station #132
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Water Levels: No water level data.
Shore Ice: No shore ice data.

FIGURE 2.12.a. Wave Rose for WIS Station 132 Near Sandy Point.
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FIGURE 2.12.b. Wave Rose for WIS Station 125 Near Block 88 on Ship Shoal.
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FIGURE 2.12.c. Wave Rose for WIS Station 94 Near the Holly Beach Dredge Pit.
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FIGURE 2.13.a. Wave heights from satellite images in June 2005 (from US Navy).
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FIGURE.2.13.b. Wave heights from satellite images in March 2005 (from US Navy).
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Suspended Sediment Concentration (g/l)

FIGURE 2.13.c. Wave heights from satellite images in August 2004 (from US Navy).
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FIGURE 2.14. Suspended Sediment Concentration Measured at WAVCIS Station 3.
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Correlation of Wave and Sediment Concentration Measured at WAVCIS #03
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WAVCIS Station 3 (April-August 2003).
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FIGURE 2.17. MODIS Satellite Image Shown, CSI-03, 28 May 2004 (from LSU).

A series of satellite images (MODIS) from 2004 were collected from Louisiana State
University. These satellite images provide the valuable information on SSC along the
Louisiana coast. Figures 2.18 to 2.22 show various examples of the influence of sediment
plumes from the Mississippi and Atchafalaya Rivers, which ultimately are the main
sources of suspended sediment along the Louisiana coast. The sediment plume from the
Mississippi River will have a significant impact on sedimentation of the proposed Sandy
Point borrow pit when the longshore current is towards the west. The plume from the
Atchafalaya River may have a significant contribution to the sedimentation of the
proposed Block 88 and South Pelto pits on Ship Shoal when the longshore current is
toward the east. Ship Shoal consists almost entirely of sandy sediments at and near the
seabed. Therefore, the finer sediments associated with river plumes would only deposit
in this area if deep pits were dredged. Both plumes contribute to the suspended sediment
load along the Louisiana coast and the contribution is significant when longshore currents
are strong and toward the west.
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Coastal Studies Institute, LSU

FIGURE 2.18. Satellite Image Showing Suspended Sediment Concentration, 8 February 1998, (from LSU).
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FIGURE 2.19. Satellite Image Showing Suspended Sediment Concentration, 10 August 1993 (from LSU).
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FIGURE 2.20. Satellite Image Showing Suspended Sediment Concentration, 21 March 1997 (from LSU).
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FIGURE 2.21. Satellite Image Showing Suspended Sediment Concentrations, 3 May 2004 (from LSU).
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FIGURE 2.22. Satellite Image Showing Suspended Sediment Concentrations, 25
April 2001 (from LSU).

Suspended sediment concentration data around the Mississippi River delta were found in
a NOAA data report (Ward, 1984). The report listed all TSS measurements around the
delta during four cruise surveys between 1982 and 1984. The sampling locations of the
second and third cruise surveys are shown in Figures 2.23 and 2.24. The locations of |-
11 and I11-14 are close to the proposed Sandy Point borrow pit. The TSS data measured
at these two stations significantly improved the suspended sediment concentration
estimates for the proposed Sandy Point borrow pit.

Mississippi River Flow and Sediment Load

River flow and sediment load data were downloaded from the USGS gages at the
Mississippi River (Station ID: 07373293) and the Atchafalaya River (Station ID:
07381490). These data were used to develop a relationship of sediment concentrations
b