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Section 1: General Project Description

Project Overview

The Caminada Headland has experienced some of the highest shoreline retreat rates in
Louisiana. Historically the shoreline has migrated landward at about 40 feet per year. Between
2006 and 2011, shoreline migration increased dramatically, exceeding 80 feet per year near
Bay Champagne and 110 feet per year in the Bayou Moreau area. The increased losses occurred
in the wake of Hurricanes Katrina and Rita in 2005 as the breaches remained open for an
extended length of time. The losses were exacerbated by Tropical Storm Fay and Hurricanes
Gustav and Ike in 2008. Significant prolonged breaches greatly increase the net export of
sediment from the headland.

In addition to the shoreline migration, the area is also experiencing high loss rates of interior
marshes. As the beach and dune continue to migrate landward, overwashed sediment will be
lost into newly formed open water and land loss rates will be exacerbated. The continued
deterioration of Caminada headland threatens thousands of acres of wetland habitat as well as
critical infrastructure, including Port Fourchon, LA Highway 1, and the lower Lafourche levee
system.

This project would create 972 acres of back barrier intertidal marsh and nourish 198 acres of
emergent marsh using material dredged from the Gulf of Mexico. The marsh creation and
nourishment cells are designed to minimize impacts on existing marsh and mangroves.
Assuming some natural vegetative recruitment, vegetative plantings are planned at a 50%
density, with half planned at project year one and half planned at project year 3. Containment
dikes will be degraded or gapped by year three to allow access for estuarine organisms.

The project is located in Lafourche and Jefferson Parishes, Louisiana, east of Port Fourchon,
adjacent to the Caminada Headland (See Figure 1).
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Section 2: Project Planning

Reference Systems and Project Control

Horizontal Datum (Epoch): NAD 83 Louisiana South Zone (LA-1702) US feet.
Vertical Datum (Epoch): NAVD 88 GEOID 12A Epoch 2010.00 US feet.

All horizontal and vertical related surveys performed will be adjusted and calibrated to the
specified secondary monument listed in the specifications and plans as “TE23 SM-01" (See
Appendix A) using industry accepted RTK GNSS equipment and methodologies as
outlined in this document. Hazard surveys may use Gulfnet VRS RTK for positioning.

The secondary monument “TE23-SM-01" is within approximately 1.0 miles of the project area
and will be used for horizontal and vertical control. The condition of this monument will be
investigated for damage prior to the work commencing. The station description is included in
Appendix A of this report.

Preparation of Survey Transects

All survey transects described in this “Report” will be converted using AutoCAD Civil
3DO© and HYPACK®O to a digital format that is compatible with the surveyor(s) task-
specific data collection equipment for the use of navigation and preparation.

Contract Document

This survey methodology plan was created using the documents from change order #1.

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Section 3: Bathymetric and Topographic Survey Dredge Pipeline
Corridor (TS 210.7.7 and 210.7.7.1)

A topographic and bathymetric survey shall be performed within the entire proposed dredge
pipeline corridor before installation as shown on the plans (Figure 2).

Offshore Portion TS 210.7.7 (To be performed by GLDD)

Survey transects shall be surveyed every one thousand (1000’) feet perpendicular to the
centerline of the proposed dredge pipeline corridor and shall be three hundred and fifty (350”)
feet long. In addition, a profile line shall be surveyed along the proposed centerline. The survey
shall extend from the marsh creation borrow area to the shoreline.

Beach and Dune Portion TS 210.7.7.1 (To be performed by Hydroterra Technologies)

Survey transects shall be surveyed every fifty (50°) feet perpendicular to the centerline of the
proposed dredge pipeline corridor and shall be one hundred (100’) feet long. In addition, a
profile line shall be surveyed along the proposed centerline. The survey shall extend from the
shoreline to the marsh creation area.
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Equipment

Equipment to be utilized by GLDD during survey:

® One (1) Trimble Survey Grade RTK System including but not limited to
5700, R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover and
accessories) and/or C4G Net. calibrated to the project control.

® One (1) Odom MKIII Depth Sounder with Dual Frequency Transducer.
(200khz/24kHz frequencies to be used during survey)

® One (1) YSI Cast Away CTD Probe (Velocimeter) or DigiBar

¢ One (1) Motion Sensor

¢ One (1) Desktop Computer with Hypack© Navigation Software Version
2018.
® One (1) Closed Cabin Survey Vessel.

Equipment to be utilized by Hydroterra Technologies during survey:

e  One (1) Trimble Survey Grade RTK System including but not limited
to 5700, R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover
and accessories) and/or C4G Net. calibrated to the project control.

® One (1) Fixed Height Aluminum Rod (8 or 10’ in length) with a 6”
diameter metal plate as the base of the rod.

®  One (1) Airboat.

The manufacturer’s specification sheets for each item can be found in Appendix B at the
end of this document.

Methodoloqy

Survey Control Offshore Portion

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

Survey Control Beach and Dune Portion

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Equipment Calibration for Bathymetric Surveys

Once the survey control is verified, the RTK system and the echo sounder transducer are
hard mounted to the survey vessel using specially designed mounts welded to the hull on

the bow or stern of the vessel.

The RTK antenna and transducer positional offsets are measured and entered into the
Hypack© Navigation Software for the tide and draft corrections to be applied (Fig. 6).

Geold

Rederenc
Fllipsoid

Data Acquisition

A “Bar Check” of this system is then
performed. First, the velocity probe is
lowered into the water within the project
site down to the sea floor to obtain
velocities throughout the water column

. and determine an average. The average

water velocity will be entered into the echo
sounder and set. Then, a steel plate will be
lowered below the transducer at 10’
increments down to the deepest survey
depth to obtain the correct draft and index
of the transducer and to calibrate the water
velocities at each ten foot increment. The

“Bar Check” will be recorded
electronically in the Odom E-chart
Software.

RTK tides will be checked daily against a
tide board referenced to the site control
noted above.

The proposed dredge pipeline corridor is shown Figure 2.

The Teledyne Odom Echotrac III has a vertical accuracy of 0.0lm / 0.10 ft. +/- 0.1% of
depth @ 200kHz as required is TS 210.4.2 (See specification sheet Appendix B).

The Trimble Survey Grade RTK system has a minimum horizontal and vertical accuracy
of 0.01m / 0.10 ft. as required is TS 210.4.1 (See specification sheet Appendix B).

Real Time Kinematic surveying
Single Baseline <30 km
Horizontal - 8 mm + 1 ppm RMS
Vertical - 15 mm + 1 ppm RMS

Network RTK

Horizontal - 8 mm + 0.5 ppm RMS
Vertical - 15 mm + 0.5 ppm RMS
Initialization time - typically <8 seconds
Initialization reliability - typically >99.9%

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)



The offshore portion bathymetric survey lines shall be no more than one thousand (1000”)
feet apart orientated perpendicular to the proposed dredge pipeline corridor and shall be
three hundred and fifty (350’) feet long. In additional a profile line will be surveyed along
the proposed centerline of the dredge pipeline corridor. This survey is to be performed by
GLDD.

The onshore portion topographic survey lines shall be no more than fifty (50°) feet apart
orientated perpendicular to the proposed dredge pipeline corridor and shall be one hundred
(100°) feet long. In additional a profile line will be surveyed along the proposed centerline
of the dredge pipeline corridor. This survey is to be performed by Hydroterra Technologies.
Bottom elevation and coordinates shall be recorded every ten (10’) feet along the
perpendicular transects

Survey transects will be provided digitally to the field surveyor(s) for acquisition of data
along the transects.

Data Processing

All topographic data will be processed using the Trimble Geomatics Office (TGO)
software version 1.62 or Trimble Business Center.

All bathymetric data will be processed using the Hypack® Single Beam Editor software.

All processed data will be represented visually using an AutoCAD Civil 3D software
version specified in the specifications for analysis.

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Section 4: Equipment Access Corridor (TS 210.7.8)

A topographic and bathymetric survey shall be performed along the centerlines of the proposed
equipment access corridors as shown on the plans (Figure 3 and 4).
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Equipment

Equipment to be utilized during survey:

® One (1) Trimble Survey Grade RTK System including but not limited
to 5700, R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover
and accessories) and/or C4G Net. calibrated to the project control.

® One (1) Fixed Height Aluminum Rod (8 or 10’ in length) with a 6”
diameter metal plate as the base of the rod.

®  One (1) Airboat.

The manufacturer’s specification sheets for each item can be found in Appendix B at the
end of this document.

Methodoloqgy

Survey Control

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

Hazard surveys may use Gulfnet VRS RTK for positioning.

Data Acquisition

The proposed equipment access corridors are shown Figure 3 and 4.

The Trimble Survey Grade RTK system has a minimum horizontal and vertical accuracy
of 0.01m / 0.10 ft. as required is TS 210.4.1 (See specification sheet Appendix B).

Real Time Kinematic surveying
Single Baseline <30 km
Horizontal - 8 mm + 1 ppm RMS
Vertical - 15 mm + 1 ppm RMS

Network RTK

Horizontal - 8 mm + 0.5 ppm RMS
Vertical - 15 mm + 0.5 ppm RMS
Initialization time - typically <8 seconds
Initialization reliability - typically >99.9%

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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The survey lines shall be no more than one thousand (1000’) feet apart orientated
perpendicular to the proposed equipment access corridors and shall be fifty (50”) feet long.
In additional a profile line will be surveyed along the proposed centerline of the dredge
pipeline corridor. Bottom elevation and coordinates along the profile line shall be recorded
every one hundred (100°) feet and every PI and every twenty-five (25”) feet and PI's along
the perpendicular transects.

Survey transects will be provided digitally to the field surveyor(s) for acquisition of data
along the transects.

Data Processing

All topographic data will be processed using the Trimble Geomatics Office (TGO)
software version 1.62 or Trimble Business Center.
All processed data will be represented visually using an AutoCAD Civil 3D software
version specified in the specifications for analysis.

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Section 5: Marsh Creation Borrow Area (TS 210.7.9)

A bathymetric survey shall be performed on the borrow areas (Figure 5). This survey is to be
performed by GLDD. Pre-Construction, Process and As-Built hydrographic surveys will be
observed by a HydtoTerra representative.

Equipment

Equipment to be utilized by GLDD during survey

¢ One (1) Trimble Survey Grade RTK System including but not limited to 5700,
R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover and accessories)
and/or C4G Net. calibrated to the project control.

One (1) Odom MKIII Depth Sounder with Dual Frequency Transducer.
(200khz/24kHz frequencies to be used during survey)

One (1) YSI Cast Away CTD Probe (Velocimeter) or DigiBar

One (1) Motion Sensor

One (1) Desktop Computer with Hypack© Navigation Software Version 2018.
One (1) Closed Cabin Survey Vessel.

Figure 5

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Methodology

Survey Control

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

Equipment Calibration for Bathymetric Surveys

Once the survey control is verified, the RTK system and the echo sounder transducer are
hard mounted to the survey vessel using specially designed mounts welded to the hull on
the bow or stern of the vessel.

The RTK antenna and transducer positional offsets are measured and entered into the
Hypack®© Navigation Software for the tide and draft corrections to be applied (Fig. 6).

A “Bar Check” of this system is then
performed. First, the velocity probe is
lowered into the water within the project
site down to the sea floor to obtain
velocities throughout the water column
and determine an average. The average
water velocity will be entered into the echo
sounder and set. Then, a steel plate will be
lowered below the transducer at 10’
A=) f increments down to the deepest survey
depth to obtain the correct draft and index
of the transducer and to calibrate the water
velocities at each ten foot increment. The

Geold

o pefesence Bar  Check”  will be  recorded
Hipsoid—electronically in the Odom E-chart

Software.
G-20 RTK tides will be checked daily against a

tide board referenced to the site control
| soliom poted above.
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Data Acquisition

The borrow area is split into NE BA and SW BA, where transects will be spaced 200 feet
apart perpendicular to the fill area. The area in between the two borrow areas, noted as
DPC, will be spaced 600 feet apart, as shown in Figure 7. Ground elevations shall be
recorder at twenty five (25°) foot intervals along the transects and extend fifty (50’) feet
beyond the boundaries of the marsh creation borrow areas.

Bathymetric data will be corrected for roll, pitch, heave, and tide. Sound velocity
corrections will be applied based on measurements made before and throughout the
duration of the survey using either the Castaway CTD or the DigiBar to obtain water
column sound velocities of the entire water column to the seafloor.

The Teledyne Odom Echotrac III has a vertical accuracy of 0.01m / 0.10 ft. +/- 0.1% of
depth @ 200kHz as required is TS 210.4.2 (See specification sheet Appendix B).

Data Processing

Single beam data will be processed using Hypack Single Beam Editor.
All processed data will be represented visually using an AutoCAD Civil 3D software
version specified in the specifications for analysis.

COASTAL PROTECTION AND
RESTORATION AUTHORITY
R WAL, R it
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Figure 7
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Section 6: Dewatering Weirs (TS 210.7.10, TS 210.8.4.1 and TS
210.9.6)

A topographic survey shall be performed on the weirs and outfall locations prior to
installation. An after installation (TS 210.8.4.1) and after all equipment has been
demobilized (TS 210.9.6) survey shall be performed. These surveys shall be consistent
with the Pre-Construction Survey.

Equipment

Equipment planned to be utilized during survey:

® One (1) Trimble Survey Grade RTK System including but not limited
to 5700, R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover
and accessories) and/or C4G Net. calibrated to the project control.

® One (1) Fixed Height Aluminum Rod (8’ or 10’ in length) with a 6”
diameter metal plate as the base of the rod.

®  One (1) Airboat.

The manufacturer’s specification sheets for each item can be found in Appendix B at the
end of this document.

Methodoloqgy

Survey Control

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

Hazard surveys may use Gulfnet VRS RTK for positioning.

Data Acquisition

Transects shall extend along the centerline of each conduit for each dewatering weir to fifty
(50) feet beyond the entrance and one hundred (100’) feet beyond the outfall. Ground
elevations and coordinates shall be recorded at twenty-five (25°) foot intervals along the
transects.

The Trimble Survey Grade RTK system has a minimum horizontal and vertical accuracy
of 0.0Im / 0.10 ft. as required is TS 210.4.1 (See specification sheet Appendix B).

Real Time Kinematic surveying
Single Baseline <30 km

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Horizontal - 8 mm + 1 ppm RMS
Vertical - 15 mm + 1 ppm RMS

Network RTK

Horizontal - 8 mm + 0.5 ppm RMS
Vertical - 15 mm + 0.5 ppm RMS
Initialization time - typically <8 seconds
Initialization reliability - typically >99.9%

The transects will be provided digitally to the field surveyor(s) for acquisition of data along
the transects.

Data Processing

All topographic data will be processed using the Trimble Geomatics Office (TGO)
software version 1.62 or Trimble Business Center.

All processed data will be represented visually using an AutoCAD Civil 3D software
version specified in the specifications for analysis.

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Section 7: Earthen Containment Dike (TS 210.7.11 & 210.7.11.1)

A topographic survey and stakeout shall be performed along the centerline of the dikes.
Equipment

Equipment planned to be utilized during survey:

¢ One (1) Trimble Survey Grade RTK System including but not limited to
5700, R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover and
accessories) and/or C4G Net. calibrated to the project control.

¢ One (1) Fixed Height Aluminum Rod (8’ or 10’ in length) with a 6
diameter metal plate as the base of the rod.

e One (1) Air Boat.

The manufacturer’s specification sheets for each item can be found in Appendix B at the
end of this document.

Methodoloqgy

Survey Control

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

Hazard surveys may use Gulfnet VRS RTK for positioning.

Data Acquisition

Ground elevations and coordinates shall be recorded at one-hundred (100’) foot intervals
along the centerline or where there is a change in grade greater than plus or minus one-half
(+/- 0.5”) feet and at all points of inflection. In additional survey stakes shall be placed at
one-hundred (100’) foot intervals and at all points of inflection along the centerline of the
dike, inside toe of the earthen containment dike, and outside toe of the associated borrow
area. Stakes shall conform to TS 210.4.4

The Trimble Survey Grade RTK system has a minimum horizontal and vertical accuracy
of 0.0Im / 0.10 ft. as required is TS 210.4.1 (See specification sheet Appendix B).

Real Time Kinematic surveying
Single Baseline <30 km
Horizontal - 8 mm + 1 ppm RMS
Vertical - 15 mm + 1 ppm RMS

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Network RTK

Horizontal - 8 mm + 0.5 ppm RMS
Vertical - 15 mm + 0.5 ppm RMS
Initialization time - typically <8 seconds
Initialization reliability - typically >99.9%

Data Processing

All topographic data will be processed using the Trimble Geomatics Office (TGO)
software version 1.62 or Trimble Business Center.

All processed data will be represented visually using an AutoCAD Civil 3D software
version specified in the specifications for analysis.

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)
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Section 8: Existing Dune (TS 210.7.12)

A pre-construction topographic survey of the existing dune shall be surveyed along the
centerline of the dune crest and extend from the eastern and western boundaries of the
project site. An as-built survey of the existing dune (TS 210.9.3) This survey shall be
consistent with the Pre-Construction Survey

Equipment

Equipment planned to be utilized during survey:

e One (1) Trimble Survey Grade RTK System including but not limited to
5700, R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover and
accessories) and/or C4G Net. calibrated to the project control.
¢ One (1) Fixed Height Aluminum Rod (8" or 10’ in length) with a 6
diameter metal plate as the base of the rod.
e One (1) Air Boat.
The manufacturer’s specification sheets for each item can be found in Appendix B at the
end of this document.

Methodoloqgy

Survey Control

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

Hazard surveys may use Gulfnet VRS RTK for positioning.

Data Acquisition

Ground elevations and coordinates shall be recorded at one-hundred (100’) foot intervals
along the centerline or where there is a change in grade greater than plus or minus one-half
(+/- 0.5”) feet and at all points of inflection.

The Trimble Survey Grade RTK system has a minimum horizontal and vertical accuracy
of 0.0Im / 0.10 ft. as required is TS 210.4.1 (See specification sheet Appendix B).

Real Time Kinematic surveying
Single Baseline <30 km
Horizontal - 8 mm + 1 ppm RMS
Vertical - 15 mm + 1 ppm RMS
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Network RTK

Horizontal - 8 mm + 0.5 ppm RMS
Vertical - 15 mm + 0.5 ppm RMS
Initialization time - typically <8 seconds
Initialization reliability - typically >99.9%

Data Processing

All topographic data will be processed using the Trimble Geomatics Office (TGO)
software version 1.62 or Trimble Business Center.

All processed data will be represented visually using an AutoCAD Civil 3D software
version specified in the specifications for analysis.
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Section 9: Marsh Creation Area (TS 210.7.13)

A topographic survey shall be performed within the marsh creation area. Transects shall
be consistent with the construction survey layout as shown on the plans.

Equipment

Equipment planned to be utilized during survey:

® One (1) Trimble Survey Grade RTK System including but not limited to
5700, R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover and
accessories) and/or C4G Net. calibrated to the project control.

¢ One (1) Fixed Height Aluminum Rod (8’ or 10’ in length) with a 6
diameter metal plate as the base of the rod.

e  One (1) Air Boat Survey Vessel.

The manufacturer’s specification sheets for each item can be found in Appendix B at the
end of this document.

Methodoloqgy

Survey Control

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

Hazard surveys may use Gulfnet VRS RTK for positioning.

Data Acquisition

Ground elevations and coordinates shall be recorded at twenty-five (25°) foot intervals
along the transects and where there is a change in grade greater than one-half (0.5°) feet
and at all points of inflection. Transects shall extend fifty (50’) feet beyond the
Arrowhead/Harvest pipeline canal. This survey shall not be performed until the earthen
containment dike has been constructed and accepted by the engineer.

The Trimble Survey Grade RTK system has a minimum horizontal and vertical accuracy
of 0.01m / 0.10 ft. as required is TS 210.4.1 (See specification sheet Appendix B).

Real Time Kinematic surveying
Single Baseline <30 km
Horizontal - 8 mm + 1 ppm RMS
Vertical - 15 mm + 1 ppm RMS
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Network RTK

Horizontal - 8 mm + 0.5 ppm RMS
Vertical - 15 mm + 0.5 ppm RMS
Initialization time - typically <8 seconds
Initialization reliability - typically >99.9%

Data Processing

All topographic data will be processed using the Trimble Geomatics Office (TGO)
software version 1.62 or Trimble Business Center.

All processed data will be represented visually using an AutoCAD Civil 3D software
version specified in the specifications for analysis.
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Section 10: Magnetometer Survey Borrow Area (TS 210.7.9),
Dredge Pipeline Corridor (TS 210.7.7 and TS 210-7.7.1),
Equipment Access Corridors (TS 210.7.8), Earthen Containment
Dike (TS 210.7.11), Marsh Creation Area (TS 210.7.13)

In an effort to verify locations and depths of pipelines and other underwater obstructions,
a design magnetometer survey will be performed in preparation for this project A
magnetometer survey shall be performed within the marsh creation borrow area, dredge
pipeline corridor, equipment access corridors, earthen containment dike and marsh creation
area.

Equipment

Equipment planned to be utilized during survey:

¢ One (1) Trimble Survey Grade RTK System including but not limited
to 5700, R7, R8-2, R8-3 and R-10 Receivers (Includes Base and Rover
and accessories) and/or C4G Net. calibrated to the project control.

® Geometrics G-882 Cesium Magnetometer

e Subsurface Instruments MUL-1 (Underwater Magnetic Locator) and
ML-1 Metal locator.

e One (1) Desktop Computer with Hypack© Navigation Software
Version 2016.

® One (1) Closed Cabin Survey Vessel.

e One (1) Air Boat Survey Vessel.

¢ Probe Rod

The manufacturer’s specification sheets for each item can be found in Appendix B at the
end of this document.

Methodology

Survey Control

Before the survey will begin the location and verification of the project secondary
monument TE23 SM-01will be completed. Once the project monument is located, visually
inspected for integrity, and deemed undisturbed and suitable for use, a base receiver if
utilized will be set on the monument. If a base station will not be utilized a National
Geodetic Survey real-time network (C4G) calibrated to the project control points will be
utilized.

Hazard surveys may use Gulfnet VRS RTK for positioning.
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Data Acquisition

A magnetometer survey shall be performed after Louisiana One Call has been notified to
identify any pipeline, utilities, and/or obstruction locations and ensure no unknown
infrastructure exist within the Work Area. The excavation areas, conveyance corridor,
submerged pipeline corridor, and Gulf of Mexico borrow area shall be surveyed. The
survey shall be conducted using a Geometrics G-882 magnetometer.

The Geometrics G-882 Marine Magnetometer has a minimum accuracy of 3 gammas
throughout its operational range as required is TS 210.4.3 (See specification sheet
Appendix B).

The Trimble Survey Grade RTK system has a minimum horizontal and vertical accuracy
of 0.01m / 0.10 ft. as required is TS 210.4.1 (See specification sheet Appendix B).

Real Time Kinematic surveying
Single Baseline <30 km
Horizontal - 8 mm + 1 ppm RMS
Vertical - 15 mm + 1 ppm RMS

Network RTK

Horizontal - 8 mm + 0.5 ppm RMS
Vertical - 15 mm + 0.5 ppm RMS
Initialization time - typically <8 seconds
Initialization reliability - typically >99.9%

Borrow Area (TS 210.7.9)

Magnetometer track lines shall be spaced every two hundred (200') feet oriented in an
approximate NW-SE direction and extend fifty (50') beyond the boundaries of the marsh
creation borrow areas. In additional five (5) cross lines orientated in an approximate SW-
NE direction shall be surveyed.

Dredge Pipeline Corridor (TS 210.7.7 and TS 210-7.7.1),

Three (3) magnetometer track lines shall be surveyed, one along the proposed centerline of
the dredge pipeline corridor and one on each side of the proposed centerline of the dredge
pipeline corridor, in addition three-hundred and fifty (350") foot long perpendicular cross
sections every one thousand (1000") feet along the centerline corridor will be surveyed.

Equipment Access Corridors (TS 210.7.8)

Three (3) magnetometer track lines shall be surveyed, one (1) along the proposed centerline
of the equipment access corridors and one (1) on each side of the proposed centerline of
the equipment access corridors, In addition fifty (50') foot long perpendicular cross sections
every one thousand (1000'") feet along the centerline of the equipment access corridor will
be surveyed.
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Earthen Containment Dike and Internal Training Dikes (TS 210.7.11)

One (1) magnetometer track lines shall be surveyed along the centerline of the earthen
containment dike and internal training dike borrow areas.

Marsh Creation Area (TS 210.7.13)

Magnetometer Track lines as Shown on the Plans Shall be Surveyed.

Infrastructure (TS 210.7.4)

All infrastructure (pipelines, powerlines, etc.), that are located within one hundred fifty
(150’) feet of the marsh creation borrow area, earthen containment dikes, earthen
containment dike borrow areas, marsh creation area, dredge pipeline corridors and
equipment access corridors shall be surveyed and marked at fifty (50°) intervals. Pipelines
shall be probed for depth of cover and their locations marked prior to excavation, dredging,
and installation of the sediment pipeline, for the duration of construction. For the offshore
borrow area and offshore dredge pipeline corridors divers will be required to probed for
depth.

Data Processing

All Magnetometer data will be processed using the Hypack© 2019 Magnetometer Editor
software.

All topographic data will be processed using the Trimble Geomatics Office (TGO)
software version 1.62 or Trimble Business Center.

All processed data will be represented visually using an AutoCAD Civil 3D software
version specified in the specifications for analysis.
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Section 11: Deliverables (TS 210.10)

Hydroterra Technologies shall submit all survey data and drawings to GLDD and Engineer
for review and acceptance by the dates specified in SP-3 of the specifications.

Survey Data (TS 210.10.1):

Survey data shall be provided in Microsoft Excel, or approved equal using the file share
platform specified in SP-20 of the specifications.

Bathymetric and Topographic Data (TS 210.10.1.1):

Bathymetric and topographic data shall be provided in tables and include separate columns
for the transect number, point number, point description, northing coordinates, easting
coordinate and elevation. Bathymetric survey data shall be corrected for tidal fluctuations
and vessel pitch, roll and heave.

Magnetometer Data (TS 210.10.1.2):

Magnetometer detections shall be provided in tables and provide separate columns for
transect number, point number, point description, northing coordinates, easting coordinate,
sensor height, signature type, amplitude and duration. Elevation and depth of cover shall
be provided for all pipelines and magnetic detections higher than fifty (50) gammas.
Descriptions shall also be provided for the probable causes of all magnetic detections.

Elevation Data (TS 210.10.1.3):

Elevation data for the instrumented settlement plates, grade stakes, earthen containment
dikes, slurry, and dewatering weirs shall be provided in separate tables.

Survey Drawings (TS 210.10.2):

Surveys shall be provided in the latest version of Autocad and Adobe Acrobat or approved
equal. All survey drawings shall conform to CPRA drafting standards and be presented as
follows.

TS 210.10.2.1 All sheets shall include the Project name number and seal of a professional
engineer or surveyor licensed in the State of Louisiana.

TS 210.10.2.2 The locations of all earthen containment dikes, marsh fill, survey
monuments, temporary benchmarks, grade stakes, instrumented settlement plates, dredge
pipeline crossings and dewatering weirs shall appear in plan view.

TS 210.10.2.3 Transects and profiles shall be shown in plan and profile view and include
spot elevations, contours in +/- 1.0 foot increments, and mean high and mean low water
levels.

TS 210.10.2.4 Magnetometer anomalies and infrastructure (pipelines, power lines, etc.)
shall be shown in plan view. Probed infrastructure and magnetic anomalies higher than
fifty (50) gammas shall also be shown in profile.
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TS 210.10.2.5 All plan views shall be overlaid onto the most recent geo-rectified Digital
Orthophoto Quarter Quadrangle aerial color photographs.

TS 210.10.2.6 revisions such as field or change orders shall be noted, shown in red and be
easily distinguishable from the original design.
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VICINITY MAP notto Scale Reproduced from 2015 Google Earth

Station Name: "TE23 SM-01"

Monument Location:

This Station is located southeast of Port Fourchon, 40 feet east of the centerfine of La Hwy. 3090 and 65 feet northeast of
the bridge approach near Pass Fourchon, Louisiana.

Monument Description: NGS Style floating sleeve monument, 9/16" stainless steel rods driven 96 feet to refusal, setin a
sand filled 6" PVC with access cover set flush with the ground.

Date of Survey: February 2015

Monument Established By: Morris P, Heber, Inc

NAD 83 Geodetic Position
Lat  29°05'4228594'N

Long. 90°11°26.96414"W

NAD 83 Datum LSZ (1702) Feet
N= 224,296 459

E= 3645688765

Adjusted NAVD 88 Heigh 1
+7.26 feet (2.22 meters)

Ellipsoid Hgt:-70.856

Elipsoid Hgt:-21.597 meters

{djusted Position Established by Morris P. Hebert, Inc. for the Coastal Protection & Restoration Authority of Louisiana
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DATASHEET

TRIMBLE R8
GNSS SYSTEM
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DATASHEET

KEY FEATURES

The Trimbl=® RE GNES VRS™ Rover is & multi-
channed, multi-frequency G5 {Global

Proven GNSS5 tedhnology from Trimble

Intermal GSMIGPRS modem for fast
Intemet connection and data transfer

Lightweight, engonomic, and cable free

Designed to optimally support the
Trimble GH3S infrastructure solution

Nawigation Satellite System] receiver, antenna,
and data-link radic combined in one compact
unit. The WAS rower combines advanced
recehrer technology with a prowen system
diesign to provide maKimum accuracy and

o

TRIMBELE R-TRACK TECHNOLDGY FOR
COMPREHENSIVE GNSS SUPPORT

Powered by an enhanced RTK engine,
Trimble R-Track™ technology in the Trimble RS
GN5S VRS Rower supports the modernized GRS
L2C and LE signals as well 2x GLONASS L1A2
signals. This extensive GN35 support i capable
field benefits.

With the world's GMES' in constant
development, surveying businesses small and
large can be confident that investment in 3
Trimble GNS5 system is protect=d. Trimbds,
already proven in GPS technology, will
montinue o lead the industry in GMNES support.

PROVEN SYSTEM DESIGN

From its powerful Timble field softeare
and controller to the recereer iteelf, the
Trimble RB GNS5 VRS Rover's cwerall design
haas bezen tried, tested, and prowen. it's rogged,
lightweight and cable fres for unsurpassed
ergonomics and productivity in the field.
Additionally, the Trimble B8 GN5S VRS rover
onsumess very litthe power and includes
imt=mal memory. These features also assist
you in the field, enabling you to work longer
without changing batteries or transferming
dlata,

The Trimble RE GNGS VRS Rover works
optimally with Trimble controllers such as the
Trimble {U or Trimble® TSC* controller. Both
montrollers run industry-standard Microsoft®
Windows™ operating systems, which ans
familiar and easy to we. They are abso flexible
for running bath Trimble field software and
other specialized applications.

RENMSNSER BN

The VRS rower incluedes an internal GEMGPRS
oell modem for wirsles connection to the
Internet via NTRIP (Networked Transport of
HATOM wia Intermet Protocol). Quickly and
easily access GNSS data from a Trimble GHSS
infrastructure solution ower the Imemet. No
additional cellphane or external modem is
requined.

AN IMPORTANT COMPONENT OF A TRIMBLE GNS5
INFRASTRUCTURE SOLUTION

Trimble® GMEE Infrastructure is the

mast established and widely used

GNS5 infrastructure solution available.
Additionally, all components of Trimble GNS5
infrastructure—incheding the Trimble B8 GHIS
WRS5 Rover—are designed to work together.
Thizs means the solution is scalsble: that is,

it will grow with you 2 your business needs
change. And the sclution is part of Trimble's
Connected Site model, where products,
techniques, s=rvices, and relationships
combine to take your business 1o all-new
leveks of achievement.

With numerous fully modeled networis

all ower the world and dedicated GHSE
infrastructure engineers on hand to

support your unigue needs, Timble GNSS
infrastructure solutions ans ahways a wise
investment. Surveying professionals like you
can rely on Trimble’s experience and expertise
iin this fiedd, and be confident that choasing
a Trimble: GNSS infrastructure solution is the
right decision.

§ Trimble.
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PERFORMANCE SPECIFICATIONS!

Maasurements

Acvanced Trimbie Mawel 6 Custorn Survey GNSS chips with 440 drarnols
Mnmmmmmzwm
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mmmmmuumm
muitipath crror, low time domain corretation and high dynamic responsa

* Very low nome GNSS carrier phasa with <l mm nalkHz
bandwidth

* Sgnal-to-Nose ratios reportad in dB-Hz

* Proven Timblke low clevation tracking

« Satelne trackad

“grn
- GPS:LIC/A LIC L2C L2E LS

~ GLONASS: LIC/A LIP L2C/A L2P. L3

- SQAS:LIULLSé;SGASmeG)
- Galfeo: E1,E5A,

- BoDou (COMPASS): B1, &2

SBAS: QZSS, WAAS, EGNOS, GAGAN

* Postioning rates: 1Hz, 2 Hz, 5 Hz, 10 Hz, and 20 Hz

POSITIONING PERFORMANCE?

3mm + 01 ppen RMS

DEmMOnsions ..........ccoeeeeiennns Sn:llh)rm
weight ..o L&l@@ﬁb)mlhmy radio and anterrs
g (8.40 Ib) ite mausrrgand&
controlier & intarral

Trimble R8s GNSS SYSTEM

ELECTRICAL

* Power 10.5VDC to 28 VOC axerral powsr Input with over-voltage protaction on Port
1(7-pn Lemc)

* Rechargeabla, removable 74 V, 2.8 Ah Lithiumr-ion smart battery

+ Power consumption i <3.2 W in RTK rover mode with nternal radio and Bluctooth®

COMMUNICATIONS AND DATA STORAGE

. SuﬁBmml(?wmeMLMRSZQM(Dmem)mMZ

*  Racdio Modermy: fully Integrated, saaled 450 MKz wide band receiver/transmittar with
froquancy range of 403 MHz to 472 MHz, support of Trimbla, Pactfic Crest, and SATEL
rmm

= Tran=mit power: 0.5 W
R:np 3—5hntypu/whnoumf
* Calluter®: fully Intograted, sealed intormal GSM/GPRS/EDGE/UMTS/HSPA+ modam

opticn. CSO (Crout-Swiiched Duty) and PSD (Packat-Switched Data) supported.
Global Operation:
= Ponta-Band UMTS/HSPA + (850/800, 900, 1900, and 2100 MHz)

ports
* Data storage: 56 MB internal mamncry, 960 hours of raw cbaarvables
(=pprox. 1.4 MBAdy), basad on recording every 15 soc from an average of 3 satclites
Dot Formats
+ CMR.CMR+, CMRx, RTCM 2.1, RTCM 2.3 RTCM 30, RTCM 21, RTCM 32 nputs and

* 23 NMEA outputs, GSOF, RT17 and RT27 cutputs, supports BINEX and
=moothed carriar

Wbl
. mmmmmmmm
. via Saril and Bl
Trimbie Controflars'
» Trmbla TSC3, Trimbla Steta, Trimbla CU, Trimbie Tablat Rugged PC
ECe0 1 o OFT Buletn 5 3 xpomse
15105 68) m%mm&a(ﬂnxqmmsn O!B(cuu
B); Radio Equipment Direct! 3/EV, RoHS, WEEE: Australa & Now Zeatsnd RCM;
mmmmu

St n Wi il GACES ecater Corfigursiion A bupiarcy sstirgs s Gy spucc:
Precison ard relatsity ray be smct st geometey.

-

3 cw of atabie MO 0 A0 SEEN Xy View,

m‘w .......................... -40°Cto +65°C -40'7000)‘9")
% ,.-AO’CQOJS'C -40 °F to +167°F)
......... . &ﬂ!ﬁ.

A

sorg wh the e of mareey
munm_&umnwmv—.nm”

from
mbmmm@am « e for Bamhoe kgt ee than 0 & recuire preces
AN - e Tested and P 15 D4 hours ey be teaured 12 schieve the Mgt precece stetc specfEation
WM : n—n:mﬁ—-nmuna-mmm
Shock......... .Non-operating: Desigred tosurvive 32 m (66 M) pole. 3 My te wtecsad by rerety
awmmo”arg t040G, 10 sywtooth nasry oty
MBEION ... eer e e r e raa e MIL-STO-810F, FIGEMEC1 e mummu-ctmm—umn-atwmmm
CperaEs o -
7 Tracking GP%, GLONASS ared SIAS xateitex.
3 e » receiver ard rterad o 0 e trarmest mode.
£ u recommerced Tt an @dermad C AN or Mugher tatiery B ed The specfied cperating tires on en rtemel
Eattary for the celdar recen Sption are it GIM C50 (Croet- Swichad Duta) or GIS P70 (Pachet Swiched
Duta) mexde.
2
10 Bhatooth type SErows ars county spechc.
C€C  OBiuetooth
NORTH AMERICA EUROPE ASIA-PACIFIC
Trimble Inc. Trimble Germany GmbH Trimble Navigastion
10368 Westmoor Drive Am Prime Parc 11 Singapore Pty Limited
Westmnster CO 80021 65479 Raunheim 80 Marine Parade Road
UsA GERMANY #22-06, Parkoway Parade
Singapore 449269
SINGAPORE
Contact your locd Trimbie Authortaed Disdration Partnes for more iInfonmation

ommrvmmummmnnc‘mlwwnmdhm'—ﬂnnuﬁm—unmmh—uu—

of Tt e
mcc‘s‘- o Al other TateTwia v e property of Per regectie owners. PN 02

d logom e owrec by e Dustooth DG, u;-'_amm'mv-u-w—n—- Ao e Coogle ey e
ovin

@ Trimble.

GLDD- Caminada Headlands Back Barrier Marsh Creation Project (BA-0171)

36



ML-1& ML-TM MAGNETIC LOCATORS
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MUL-1 MAGNETIC UNDERWATER LOCATOR

FEATURES
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The CastAway-CID
Instant, reliable dafa in the
palm of your hand!

Pure
DCI A for a

Healthy

Planet.

The CastAway™-CTD
with profikng and analysis software

TheY51 CastAway-CTD isalightweight, easy
to use hydrographic instrument designed
for guick and acoorate conductivity,
temiperature, and depth profiles. Starting
with a umique six-electrode array and a
flow-through cell, the CastAway makes =
use of commercial Bluetooth and GPS'
technology to make an instrument that is as
usable as it is acourate.

e deployed by hand. Each cast is referenced |
with both time and location using its bauilt- [
in GP5 receiver. Latitmde and longitude
are acquired both before and after each
profile. Plots of conductivity, temperature,
salinity and sound speed versus depth can .

be viewed immediately on the CastAway’s — The Catfveny s el multtfunctional lodl that

imvtegrat sCTeen | Incopoeies the most lechnobgy owniizble
: et o LETH et d,.-nlu:lm,dnnJm |Ilsdmlg10d5€v
ling dowen I |5G'mm:|lsncn'rl:hcb,d:y

Raw data can be easily downboaded via

Bluetooth to a Windows computer for

detailed analysis and/or export at any time. Rugged, non-oomosive housing, AA battery
power and tool-free operation reflect the technician-friendly pedigree of the CastAway-
CTD. 50 do the simple, intuitive features — everything an operator needs to know
about deploying the CastAway-CTL, viewing data and downleading the files fits in the
hanchbox-sized carrying case.

Best used in:
* Coastal Oceanography
* Hydrology
* Aquaculture/Fisheries

When needed for:
+ Saltwater Intmsion
* Surveying/Hydrography
+ Sound Velocity Profiles
* Field Sensor Verification
+ Estuarine Research

(3PS position, doke and fime

Fast sampling and sensor response

'rf‘l.-'f::?E:r;:.m-:.vir interface works in and out of the walsr
Bluetocth wirekess communication

Mo user calibration required

Mo ook, computers or cables required)!
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Echo Sounder Datasheet

Teledyne Odom Hydrographic

Echotrac MK I

Dual-Frequency Echo Sounder

The Compact Unit
that Does It All

Like to keep your options open? Then Teledyne Odom’s ECHOTRAC
MKIIl is the echo sounder for you! It’s the only sounder on the
market offering you the choice of either a high-resolution ther-
mal paper recorder.

When it comes from Teledyne Odom,you know it’s durable, easy
to use and backed by the best customer service in the industry.
Both high and low channels feature frequency agility, enabling
the operator to precisely match the transceiver to almost any
existing transducer. This matching ability minimizes near-sur-
face noise caused by transducer ringing while increasing echo
return strength. The MKIII is capable of both shallow and deep-
water operations, and it features unsurpassed interfacing flex-
ibility with four serial ports and high speed Ethernet capability
for maximum efficiency.

More than 30 years of technology enhancements, along with un-
paralleled performance and precision make TOH sounders the
#1 choice for Hydrographic Offices around the world.

PRODUCT FEATURES

« Interchangeable paper chart « AC/DC power input Options
+ Frequency agile (both channels) « Selectable Receiver bandwidth for « Remote Display
shallow/deep water echo sounding « Side Scan Transducer 200kHz or

« Silas compatible output for sediment 340kHz
analysis

« Intemal data storage

« Fourserial ports and Ethemet interface

".‘ TELEDYNE
ODOM HYDROGRAPHIC

A Teledyne Marine Company Everywhereyoulook"
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Echo Sounder

TECHNICAL SPECIFICATIONS

Echotrac MK ||

Dual-Frequency Echo Sounder

Frequency High band: 100kHz-1MHz
Low band: 3.5kHz-50kHz
Output Power High: 100kHz- 1 RMS max 200kHz-500W RMS max, 7 50id-z-300W RMS max
Low: 3.5kHz- 2 RMS max, S0kiHz- 2KW RMS max
Input Power 110 or 220VAC/ 24 VDC 120 watts start/S0 watts run
Resolution 00im/010f
Accuracy 0.01m/ 010 ft +/ 0.1% of depth @ 200k
0.10m/ 030 ft +/ 0.1% of depth @ 33kHz
0.18m/ 0.60 ft. +/ 0.1% of depth @12kHz (corrected for sound velocity)
Depth Range 0.2-200m / 1.0-600 ft. @ 200kHz
0.5-1500m/ 1.5-4500 ft. @ 33z
1.0-4000m/ 3.0-13,123 . @ 12z
Phasing Automatic scale change, 10%, 20%, 30% overlap or manual
Printer High resolution 8 dot/mm (203 dpi 16 gray shades; 216mm (8.5 in)wide thermal paper or film;
External ON/OFF switch; Paper advance control
Paper Speed 1omin (0.5 in'min) o 22 cmymin (8.5 in/mink Auto = one dot row advance for each Ping
Sound Velocity 1370-1700mv's
Resolution 1nv's
Transducer Draft Setting 0-15m (0-50 ft)
Depth Display On control PC and LD display
Clock Internal battery backed time, elapsed time and date dock
Annotation Internal-date, time
External-up to 80 ASCII characters from RS232 Serial or Ethernet port
Interfaces 4X RS232 or 3XRS232 and 1 X RS422
Inputs from external computer, motion sensor
Outputs to external computer, remote display
Ethernet interface
Heave-TSS1 or sounder sentence
Blanking 0t full scale
Installation Desktop, optional rack mount or bulkhead mount
Help The function of each parameter and its minimum and maximum values can be printed on the paper chart.

The record of settings in tabular format is available on demand, and 2 continuous printout of parameters
is available on thermal paper models. Log files are automatically created by Echotrac Control when that
software is used to control the soundet.

0°-50°C, 5-90% relative humidity. non-condensing

Dimensions 450mm (177 in) H x 450mm (177 inW x 300mm (12.8 in) D
Weight 16kg (351bs.)
Options 3.5kHz 4-element sub-bottom array
SPECICZ10rE DK 1O CAINGE WENCLE NILKR
© 2020 Teledyne Ocom Hydrgraphic. AL rights resswved
TELEDYNE
Teledyne Odom Hydrographic
0DOM HYDROGRAPHIC Tel +45 4738 0022 [Europe) » Tet: +1 805 964 6260 (USA)
Everywhereyoulook Email: odomDteledyne.com

www teledynemarine comyodom- hydrographic/
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