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Section 1:  General Project Description 

Project Overview 

 
The West Belle Pass Barrier Headland Restoration (TE-52) project is located approximately 2 

miles southwest of Port Fourchon and is positioned 0.3 miles west of the Belle Pass Rock 

Jetties in Lafourche Parish, Louisiana (See Figure 1). The TE-52 project area occupies 411 

acres (166 ha) and created or enhanced beach, dune, and marsh habitats. 

 
The Operations Division of the Coastal Protection and Restoration Authority of Louisiana 

(CPRA) is responsible for monitoring, maintaining, and operating projects that restore, create, 

enhance, and maintain coastal wetlands in Louisiana. Tasked with these functions, CPRA 

periodically evaluate orthometric heights to determine project success and ecosystem 

sustainability. Analysis of elevation change is an important tool used to evaluate geomorphic 

alterations in headland and barrier island systems because these ephemeral environments are 

shaped by erosional and longshore transport processes. 

 
This Scope of Services provided for topographic and bathymetric orthometric height surveys 

of littoral, beach, washover, marsh, and bay environments for the West Belle Pass Barrier 

Headland Restoration (TE-52) project. 
 

This survey was the second (2nd) in a series of five post-construction surveys to be conducted 

for the West Belle Pass Barrier Headland Restoration (TE-52) project. A pre-construction 

survey was completed in Aug 2008, the as-built survey was completed in Oct 2012, and the 

first (1st) post-construction survey was completed in Jan 2015. Elevation data collected as part 

of this scope will be used to evaluate the created environments, detect shoreface and headland 

migration trends, and provide data for an upcoming sheetpile removal and containment dike 

gapping maintenance event. The TE-52 project is located on the downdrift side of the Belle 

Pass Jetties; and as a result, very little sediment is expected to nourish the project area from the 

larger eastern portion of the Caminada-Moreau Headland. 
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Project Timeline 

 

Project # Group Date 

TE-52 SECURE LANDOWNER PERMISSION 01/12/2017 

TE-52 INITIAL PROJECT SETUP 01/16/2017 

TE-52 HYDROGRAPHIC SURVEY N-S TRANSECTS  01/24/2017 

TE-52 

TOPOGRAPHIC SURVEY N-S TRANSECTS, SURVEY SETTLEMENT 

PLATE SP-9 01/25/2017 

TE-52 PROCESS AND QA/QC HYDROGRAPHIC TRANSECTS 01/25/2017 

TE-52 

TOPOGRAPHIC AND HYDRO BEACH TIE-IN SURVEY N-S TRANSECTS, 

SURVEY SETTLEMENT PLATE SP-1 01/26/2017 

TE-52 PROCESS AND QA/QC TOPOGRAPHIC TRANSECTS 01/26/2017 

TE-52 PROCESS AND QA/QC TOPOGRAPHIC AND HYDRO BEACH TIE IN 

TRANSECTS 

01/27/2017 

 

TE-52 HYDROGRAPHIC SURVEY N-S TRANSECTS, TOPOGRAPHIC SURVEY N-

S AND E-W TRANSECTS, SHEET PIPE PROFILE, SURVEY SETTLEMENT 

PLATE SP-5 02/01/2017 

TE-52 PROCESS AND QA/QC TOPOGRAPHIC AND HYDROGRAPHIC 

TRANSECTS 02/01/2017 

TE-52 TOPOGRAPHIC SURVEY N-S TRANSECTS, SURVEY SETTLEMENT 

PLATES SP-2, SP-4 AND SP-7 02/02/2017 

TE-52 PROCESS AND QA/QC TOPOGRAPHIC AND HYDROGRAPHIC 

TRANSECTS 

02/03/2017 

 

TE-52 COMPLETE TOPOGRAPHIC SURVEY N-S TRANSECTS 02/03/2017 

TE-52 PROJECT MANAGEMENT AND BUDGET ANALYSIS 02/08/2017 

TE-52 CREATE CAD FILES TO REPREESENT SURVEY DATA 02/08/2017 

TE-52 PREPARE SURVEY METHODOLOGY REPORT AND SENT TO CLIENT 

FOR REVIEW AND COMMENT 02/28/2017 

TE-52 COMPLETE CAD DRAWINGS FOR SUBMITTALS 03/01/2017 

TE-52 CONVERT DATA FILES TO SUBMITTAL FORMAT AND SEND TO 

CLIENT FOR REVIEW AND COMMENT 03/02/2017 

TE-52 REMAP HYDROGRAPHIC TRANSECTS FOR CREATION OF CROSS 

SECTIONS 03/02/2017 
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Vicinity Map 

 

 
Figure 1 
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Section 2:  Project Planning 

 

Data Collection Reference Systems and Project Control 

 

Horizontal Datum (Epoch): NAD 83 (CORS) Louisiana South US Feet.   

Vertical Datum (Epoch):  GPS derived NAVD 88 (GEOID 12A) Feet. 

 

All surveys performed were adjusted and calibrated to the specified secondary monument TE-

23-SM-01 listed below (See Appendix A for Data Sheet), using industry accepted RTK GPS 

equipment and methodologies as outlined in this document.  

 

TE-23-SM-01 was statically surveyed into the LCZ GPS network using the Geoid12A model. 

This monument is identified by the Louisiana State Plane Coordinate System South Zone 

(LSZ), the North American Horizontal Datum of 1983 (NAD 83), and the North American 

Vertical Datum of 1988 (NAVD88). 
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Section 3:  Bathymetric and Topographic Survey  

 

Hydroterra Technologies collected bathymetric and topographic data using a standard echo-

based surveying technique (fathometer) and Real Time Kinematic (RTK) methods. Boat-based 

echo soundings data was corrected to compensate for water-level fluctuations caused by 

surface waves, list, and astronomical tides. In addition, a sampling rate of at least 5 Hz (5 

points/second) was used during data collection. The tide correction was determined from Real 

time RTK corrections.  

 

All topographic and bathymetric RTK surveys were conducted as per the January 2013 

Contractors Guide to Minimum Standards as required by the Coastal Protection and 

Restoration Authority of Louisiana (CPRA).   

 

Equipment 

 
Equipment 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). 

• One (1) Teledyne Odom MK III Fathometer with 200kHz Transducer 

• One (1) YSI Cast Away CTD Probe (Velocimeter) 

• 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) Desktop Computer with Hypack© Navigation Software Version 2016. 

• One (1) Closed Cabin Survey Vessel. 

• One (1) Airboat 

 

The manufacturer’s specification sheet can be found in Appendix B at the end of this document. 
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Field Data Acquisition Methodology 

Survey Control 

 
The survey began with the location and verification of the project survey monument TE-23-

SM-01. Once the project monument was located, visually inspected for integrity, and deemed 

undisturbed and suitable for use, a base receiver was then set on the monument.  

Data Acquisition 

 
Topographic and bathymetric surveys were performed on the littoral, beach, dune, marsh, and 

bay environments (See Figure 2). 

 

Hydroterra Technologies topographically surveyed the subaerial (terrestrial) segments of the 

37 N-S and 4 E-W survey transects defined in figure 2 using Real Time Kinematic (RTK) 

methods. E-W transect 40 was a topographic profile survey of the top (crown) of an existing 

sheetpile wall that is slated for removal. The topographic portions of all transects were merged 

with the bathymetric portions at the land/water interfaces. The topographic portions began in 

the wading depth part of the shoreface and extended landward along the survey transects. 

Moreover, the topographic and bathymetric portions of these transects were separated by no 

more than 25 ft. All topographic points were collected at significant breaks in the slope (i.e., 

dune crests; dune toes; seaward berm; at all changes in elevation of 0.5 feet or greater, etc.) so 

that the resulting data accurately depict the headland morphology. Survey points were no more 

than 25 feet apart and may be closer depending on island or structure topography. N-S 

Transects 8-21 bisect the northern containment dike and extended 100 ft past the edge of the 

bay shoreline. All other N-S cross sections (1B-7 and 22-39) terminated at the northern limits 

of their respective transect line. The E-W survey transects (36-39) were conducted 

topographically if water depth allows.  

 

Bathymetric data was collected using a standard echo-based surveying technique (fathometer) 

and Real Time Kinematic (RTK) methods. Boat-based echo soundings data were corrected to 

compensate for water-level fluctuations caused by surface waves, list, and astronomical tides. 

In addition, a sampling rate of at least 5 Hz (5 points/second) was used during data collection. 

The tide correction was determined by Real time RTK Corrections.  

 

The bathymetric survey included the subaqueous (aquatic) segments of the 37 N-S and 4 E-W 

cross sectional transects. The survey began at the southern boundary of each transect line and 

proceeded north for all 37 N-S transects while the 4 E-W survey transects began at the western 

boundary of each transect line and proceeded east. The bathymetric segments were merged 

with the topographic survey at the land/water interface. Moreover, the point separation between 

the topographic and bathymetric portions of each transect did not exceed 25 ft.  
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Figure 2 

 

Data Processing 

 

All bathymetric data was processed using the Hypack© 2016 Single Beam Editor software.  

 

All topographic data was processed using Trimble’s Geomatics Office software version 1.62. 

 

All processed data was represented visually using an AutoCAD Civil 3D software version 

specified in the specifications for analysis. 
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Equipment Calibration for Bathymetric Surveys 

 
 

Once the survey control is verified, the 

RTK system and the echo sounder 

transducer will be 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 then measured and 

entered into the Hypack© Navigation 

Software for the tide and draft 

corrections to be applied. 

 
A “Bar Check” of this system is then 

performed. A 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 is then entered into the echo sounder and set. 

Then, a minimum 1’x1’ plate is lowered below the transducer at 5’ 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 5’ increment.  The “Bar Check” is recorded electronically in the Odom 

E-chart Software. 
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Section 4:  RTK Topographic Settlement Plate Survey 
 

Hydroterra Technologies surveyed six (6) settlement plates (SP-1, SP-2, SP-4, SP-5, SP-7 and 

SP-9) inside the TE-52 project area using Real Time Kinematic (RTK) methods (Figure 3).  

 

Ten (10) settlement plates were originally installed for the project, but the beach and dune 

features have experienced substantial shoreline erosion since construction and their settlement 

plates are currently in the Gulf of Mexico. Therefore, settlement plates SP-3, SP-6, and SP-10 

were not surveyed.  

 

A single elevation point was taken at the top of each settlement plate pipe on the threaded or 

welded cap and a single elevation point was taken on the ground surface at the base of the 

settlement plates. Also, the condition of the settlement plates was described (is the pipe leaning, 

damaged, etc.) in the field notes.  

Equipment 

 
Equipment 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)  

• 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 sheet can be found in Appendix B at the end of this document. 

 

Field Data Acquisition Methodology 

Survey Control 

 
The survey began with the location and verification of the project survey monument TE-23-

SM-01. Once the project monument was located, visually inspected for integrity, and deemed 

undisturbed and suitable for use, a base receiver was then set on the monument.  

Data Acquisition 

 
A single elevation point was taken at the top of each settlement plate pipe on the threaded or 

welded cap and a single elevation point was taken on the ground surface at the base of the 

settlement plates. Also, the condition of the settlement plates was described (is the pipe leaning, 

damaged, etc.) in the field notes.  
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Data Processing 

 

All topographic data was processed using Trimble’s Geomatics Office software version 1.62. 

 

All processed data was represented visually using an AutoCAD Civil 3D software version 

specified in the specifications for analysis. 
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Figure 3 
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Section 6:  Deliverables 

 
Upon completion of the survey, a Survey Methodology Report was provided to CPRA (for 

review and comments) in Microsoft Word format. After any comments were incorporated into 

the report, two copies of the final report were bound and written to a compact disc (CD) and 

inserted within the 8 ½” x 11” bound hard copy of the report.  

The hard copies were signed and stamped by the Registered/Professional Land Surveyor in the 

State of Louisiana who was directly involved with the project 

 

The Survey Methodology Report shall contain and not be limited to the following information:  

• Project Description  

• Planning and layout of the GPS Survey 

• Chronological Summary of Work  

• Information on Secondary Monuments used as reference stations  

• The GPS RTK Survey including quality control (elevation check) procedures  

• Equipment used for data collection  

• Downloading and Processing procedures  

 

Field Notebook Records  
The information to be included in the field notebook will be as follows:  

• Project name  

• Date of survey  

• Crew members  

• RTK Base Monument name  

• Sketch of Location  

• RTK point numbers, descriptions, and elevations observed  

 

Drawing Files  
The following 11”x17” drawings were completed as a requirement of this scope, a plan view 

drawing and a transect cross section views. The plan view drawing included a recent aerial 

image of the West Belle Pass vicinity, the survey transects, settlement plates, and the TE23-

SM-01 benchmark. The cross section drawings illustrated the elevation cross section results 

from the survey. All variables were clearly labeled and accurately plotted. The drawing files 

were provided in a digital format such as AutoCAD (*.dwg or *.dxf) and written to the compact 

disk (CD) along with two hard copies each bound in the final Survey Methodology Report and 

folded to fit within the 8 ½” x 11” methodology report.  

Additional information included on the Plan View and Elevation Contour Drawings were as 

follows:  

• Project Name  

• Contractor Name  

• Digital aerial or USGS Quadrangle with monuments plotted correctly  

• Monument Names  

• Horizontal and Vertical Datum  

• Map Date  

• Map Scale  

• North Arrow  

 

 

Survey Data  
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The topographic and bathymetric survey point files and survey track lines data were delivered 

by Hydroterra Technologies in CPRA’s LASARD format.  

For each elevation data set two (2) sets of point files were delivered in a .csv format – a State 

Plane in feet and a Universal Transverse Mercator (UTM) in meters.  

This survey bisected two (2) data delivery grids (9025029125 and 9037529125) as a result the 

point data was also separated spatially into different point files by delivery grid and utilized 

the LAZARD File Naming Convention.  

 

Hydroterra Technologies prepared and delivered one (1) draft copy of the deliverables 

(excluding the inserted CD) described above to CPRA. This draft copy was sent to the 

following CPRA representative for review:  

Glen Curole  

CPRA  

1440 Tiger Drive, Suite B  

Thibodaux, LA 70301  

TEL: (985) 447-0995 

FAX: (985) 447-0997 

 

Drafts were reviewed by CPRA and two (2) final deliverables were delivered to CPRA two 

weeks after receipt of comments.  

 

CERTIFICATION  
All deliverables were certified by a professional land surveyor licensed by the State of 

Louisiana. 
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APPENDIX A SURVEY CONTROL SHEET 
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APPENDIX B EQUIPMENT DATA SHEETS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

19 

 

TOPOGRAPHIC AND BATHYMETRIC SURVEY OF THE WEST BELLE PASS BARRIER HEADLAND RESTORATION (TE-52) PROJECT 

 

LAFOURCHE PARISH, LOUISIANA 

 
  



 

 

20 

 

TOPOGRAPHIC AND BATHYMETRIC SURVEY OF THE WEST BELLE PASS BARRIER HEADLAND RESTORATION (TE-52) PROJECT 

 

LAFOURCHE PARISH, LOUISIANA 

 



 

 

21 

 

TOPOGRAPHIC AND BATHYMETRIC SURVEY OF THE WEST BELLE PASS BARRIER HEADLAND RESTORATION (TE-52) PROJECT 

 

LAFOURCHE PARISH, LOUISIANA 

 



 

 

22 

 

TOPOGRAPHIC AND BATHYMETRIC SURVEY OF THE WEST BELLE PASS BARRIER HEADLAND RESTORATION (TE-52) PROJECT 

 

LAFOURCHE PARISH, LOUISIANA 

 

 

  



 

 

23 

 

TOPOGRAPHIC AND BATHYMETRIC SURVEY OF THE WEST BELLE PASS BARRIER HEADLAND RESTORATION (TE-52) PROJECT 

 

LAFOURCHE PARISH, LOUISIANA 

APPENDIX C FIELD NOTES  
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NOTES:

1. ALL HORIZONTAL COORDINATES ARE BASED ON LOUISIANA SOUTH ZONE - NAD83 HPGN DATUM, US

SURVEY FOOT AS DERIVED FROM PROJECT CONTROL MONUMENT " TE23-SM-01."

2. ELEVATIONS ARE BASED ON NAVD 88 US SURVEY FEET (GEOID12a) AS DERIVED FROM PROJECT

CONTROL  MONUMENT " TE23-SM-01."

3. BATHYMETRIC SURVEY DATA ACQUISITION PERFORMED USING ODOM MKIII ECHOTRAC (200/24kHz)

INTEGRATED WITH RTK TIDES. 200kHz DATA IS REPRESENTED IN CROSS-SECTION VIEWS.

4. ADDITIONAL SURVEY DATA ACQUISITION PERFORMED USING RTK POLING METHOD.

5. THIS DRAWING INDICATES GENERAL CONDITIONS AT THE TIME OF SURVEY.

6. SURVEY DATA ACQUISITION WAS PERFORMED BY HYDROTERRA TECHNOLOGIES, LLC  JANUARY 24 - 16,

2017, AND FEBRUARY 1 - 3, 2017.
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Top of Post
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012517JML735 218069.38 3630289.82 7.65 3.54 SP-9
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Existing Sheetpile Wall Point Table

Point Name

PILE-1

PILE-2

PILE-3

PILE-4

PILE-5

PILE-6

PILE-7

PILE-8

PILE-9

PILE-10

PILE-11

PILE-12

PILE-13

PILE-14

PILE-15

Northing (ft)

219820.16'

219821.90'

219826.64'

219830.97'

219832.80'

219836.92'

219840.34'

219844.40'

219848.27'

219852.46'

219855.61'

219859.70'

219862.85'

219866.58'

219869.18'

Easting (ft)

3624052.56'

3624042.99'

3624027.64'

3624011.47'

3623998.95'

3623982.11'

3623968.47'

3623951.85'

3623936.20'

3623920.30'

3623906.85'

3623892.16'

3623879.16'

3623867.95'

3623859.52'

Description

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

SHEET_PILE TOP

Elevation (ft)

4.25'

4.26'

4.20'

4.22'

4.36'

4.49'

4.47'

4.42'

4.42'

4.41'

4.30'

4.34'

4.23'

4.22'

4.26'
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