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CONVEYANCE CORRIDOR SURVEY - OPEN WATER SEGMENT
1.0 INTRODUCTION

The Conveyance Corridor Survey — Open Water Segment (Survey) was completed in
support of the Feasibility Study and Preliminary Design Phases for the Riverine Sand
Mining / Scofield Island Restoration Project (Project). The Project is sponsored by the
Louisiana Department of Natural Resources (LDNR), State of Louisiana Office of Coastal
Protection and Restoration (OCPR), and NOAA Fisheries. The Project design is funded and
authorized in accordance with the provisions of the Coastal Wetlands Planning, Protection
and Restoration Act (CWPPRA) (16 U.S.C.A., Sections 3951-3956) and has been approved
by the Public Law 101-646 Task Force. The Project’s CWPPRA designation is BA-40.

The purpose of the Survey was to collect design data for the Open Water Segment of the
Conveyance Corridor, which shall serve as the corridor for the sediment pipeline to
transport sand excavated from Mississippi River borrow areas to Scofield Island as fully
described in the Preliminary Design Main Report and Conveyance Corridor Design
Analysis (Appendix I).

The scope of services included bathymetric, magnetometer, and pipeline-probing surveys
along the Empire Waterway from the Empire Bridge to the jetties / Gulf of Mexico and
Scofield Island. The Survey was conducted by C.H. Fenstermaker and Associates, Inc.
(CHF) and reviewed by SJB Group, LLC. (SJB) and Coastal Engineering Consultants, Inc.
(CEC). The bathymetric survey focused on the eastern bank of the waterway, channel
crossings, and booster pump locations. The magnetometer survey focused on known and
unknown petroleum pipeline crossings and large ferrous objects. The pipeline-probing
survey was based on the magnetometer data, “Whitestar” pipeline database locations,
LDNR pipeline database locations, CHF pipeline database locations, and pipeline crossing
warning signs found along the Empire Waterway. Subsequent to the field survey, CHF
acquired an additional Plaguemines Parish Pipeline database that provided identification to
many of the unknown petroleum pipelines observed during the Survey.

2.0 PROJECT AREA AND LOCATION
The Conveyance Corridor Open Water Segment was sited along the Empire Waterway

(SJB and CEC, 2008) (Figure 1) located on the southwest flank of the natural levee of the
Mississippi River in Plaquemines Parish. The head of the waterway is located in Empire.
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The waterway extends to the south across the eastern side of Caprien Bay and enters the
Gulf of Mexico through the jetties just west of Pelican Island. Most of the channel banks
are now submerged as a result of regional subsidence and wetland loss due to severe
storms. The primary purpose of the waterway is to facilitate maritime and fishing traffic
between the protected Empire port facilities and the Gulf of Mexico.

3.0 SITE ACCESS

The Open Water Segment exists along an established navigation channel within the Empire
Waterway and as such, no special permits were required for site access.

40 BATHYMETRIC SURVEY

The bathymetric survey for the Open Water Segment involved performing a localized
rectangular grid survey at each of the significant points of interest and activity such as
proposed booster pump sites, intersecting navigation channels and crossing of foreign
petroleum pipelines where the sediment pipeline may be required to be on the bottom or
buried. Additional bathymetric data was obtained during the collection of additional
magnetometer data along the west boundary of the Empire Waterway. This provided a more
comprehensive survey data set. The newly collected data were then assimilated with the
survey data collected in support of the Feasibility Study Phase (SJB and CEC, 2008). The
bathymetric data were processed and analyzed by a marine geologist with more than ten
years of experience in bathymetric data analysis. The following control points as described
in the Mississippi River Conveyance Corridor Survey — Upland Segment (Appendix F)
were provided by SJB and referenced for the Survey.

Table 1: Survey Control Points

Description Northing* Easting* Ellipsoid Orthometric
Height** Height**
BA-40-SM01 315642.604 3854052.363 -81.0342 -1.8559
BA-40-SM02 302064.704 3842736.232 -76.8643 2.0197
BA-40-SMO03 276699.079 3845115.032 -74.7581 3.6325

* NAD 83 State Plane, Louisiana South Zone, U.S. Survey Feet
** NAVD88 (Geoid 03/05), U.S. Survey Feet

Bottom elevations were acquired using an Odom Echotrac single beam bathymetry system

and Mesotech MS1000 steered beam profiler in order to provide channel bank definition on
the eastern submerged channel bank. Echotrac data were recorded and processed using
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Hypack software. MS1000 data were acquired with Kongsberg Mesotech MS1000
software and processed with Kongsberg Mesotech BathyXYZ software. Both data sets
were adjusted for water column velocity, and adjusted for attitude skew and properly
setback. The vertical component was established utilizing Real Time Kinematic (RTK)
GPS correlated to the acoustic range measurements.

Generally, the elevation of the channel bottom ranged from -10 to -14 feet NAVDSS;
however, some areas, especially in the southern portion, were as deep as -15 to -18 feet
NAVDS88. Additional data were collected at proposed booster sites and navigational
crossings. The bathymetric survey results are presented on the Survey drawing set (Annex
Gl).

5.0 MAGNETOMETER SURVEY
5.1 Introduction

An additional survey track line was run on the west boundary of the Empire Waterway to
complement the data acquired in the Feasibility Study Phase and in order to establish three
point anomaly alignment correlations to any possible petroleum pipeline indications. The
magnetometer survey resulted in qualifying several hundred magnetic anomalies over the
survey grid. An alignment correlation was performed to define possible petroleum pipeline
signatures from which positions for physical probing verification were generated.
Anomalies with no alignment correlation but that occurred in one of the proposed booster
site areas or within navigational crossing were also targeted for probing verification. Not
all of the historically charted petroleum pipelines had correlating magnetic anomaly
signatures. This could be due to a number of factors including the depth of burial of the
petroleum pipeline, integrity of the pipeline and incident angle of the sensor to the pipeline
trajectory.

5.2 Methods

A bow-mounted Geometrics 881 marine cesium magnetometer was interfaced with RTK
navigation and recorded using the Hypack hydrographic surveying software package.
Three survey lines were run down the length of the channel. Additional lines were run for
the navigational crossings and proposed booster pump locations. All lines were run so that
the magnetic survey would transect petroleum pipeline crossings. Data acquired from the
additional survey track line on the west boundary of the Empire Waterway, were
assimilated with the data acquired in the Feasibility Study Phase, and anomaly correlation
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analysis performed in order to establish three point anomaly alignment correlations to any
possible petroleum pipeline indications. These indications were then assigned to be
verified by physical probing.

5.3  Magnetic Anomaly Signature Characterization

With regard to characterization of magnetic anomalies, only general assessments can be
made without corroborative correlation from other sources such as historical information
and coincident sonar data. The magnetometer system manufacturer has produced a
correlation table (Table 2) for general reference which is listed below. However, because of
large variances with regard to orientation angles of anomalies in respect to the earth’s
magnetic flux lines and dip angles as well as the orientation of the track of the sensor,
integrity of the anomaly, and depth that an anomaly is buried, this table can only be used as
a general reference.

Table 2: Magnetometer Correlation Table

Typical Detection Range For Common Objects
Ship 1000 tons 0.5to 1 nT at 800 ft (244 m)
Anchor 20 tons 0.8t0 1.25 nT at 400 ft (120 m)
Automobile 1to 2 nT at 100 ft (30 m)
Light Aircraft 0.5to 2 nT at 40 ft (12 m)
Pipeline (12 inch) 1to 2 nT at 200 ft (60 m)
Pipeline (6 inch) 1to2nT at 100 ft (30 m)
100 kg of iron 1to2nT at 50 ft (15 m)
100 Ibs of iron 0.5to 1 nT at 30 ft (9 m)
10 Ibs of iron 0.5to 1 nT at 20 ft (6 m)
11b of iron 05to1nTat10ft(3m)
Screwdriver 5 inch 0.5to2nT at 12 ft (4 m)
1000 Ib bomb 1to 5nT at 100 ft (30 m)
500 Ib bomb 0.5to5nT at 50 ft (16 m)
Grenade 05t02nTat10ft(3m)
20 mm shell 0.5to2nTat5ft (1.8 m)




5.4 Data Interpretation

The magnetometer data were properly setback and reviewed in Hypack, exported as an (X,
y, gamma, line name) ASCII files, and imported into SonarWiz.MAP+SBP to be
interpreted. The interpreted anomalies were imported into AutoCAD Civil 3D 2008 as
points with attributes (x, y, gamma, duration) and labeled accordingly. All of the magnetic
anomalies were interpreted and qualified by a marine geologist. The magnetometer
observations are presented in tabular format in Annex G2.

55 Data Presentation

All magnetic anomalies are shown on the Survey drawing set (Annex G1) and labeled with
anomaly number, intensity in gammas (g), and signature width in feet (ft).

5.6 Field Verification of Anomalies

Field verification of possible petroleum pipelines was conducted by physically probing
along linear alignments of large magnetic anomalies. The field crews utilized
magnetometers to affect a methodology by locally running reciprocally across previously
observed anomalies to further isolate said anomalies prior to physically probing. Probe
locations are shown on the Survey drawing set (Annex G1) as “no hit” or with depth of
burial below mudline. The field verification results are presented in tabular format in
Annex G3.
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ANNEX G1

CONVEYANCE CORRIDOR SURVEY DRAWING SET
OPEN WATER SEGMENT



ANNEX G2

MAGNETOMETER OBSERVATIONS TABLES































































ANNEX G3

ANOMALY FIELD VERIFICATION RESULTS
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