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Section 1:  General Project Description 

Project Overview 

 

The scope of this project was to perform topographic, bathymetric, and magnetometer 

surveys in the area of Cole’s Bayou utilizing a combination of Real Time Kinematic GPS 

(RTK), electronic echo-sounding equipment and methodologies, and metal locators for the 

design purpose of creating and nourishing a determined amount of brackish marsh. 

 

 

Vicinity Map 

 

 
Note: Identified project survey areas are outlined in Red. 
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Section 2:  Project Planning 

 

Reference Systems and Project Control 

 

Horizontal Datum (Epoch): NAD 83 (CORS) Louisiana South Zone (LA-1702) US feet.   

Vertical Datum (Epoch):  GPS derived NAVD 88 (GEOID12A – Epoch 2010.00) US feet. 

 

All surveys performed were adjusted and calibrated to the specified secondary monuments 

listed in the specifications as “TV12-SM-01” and “CRMSTV-SM-06” (See Appendix A) 

using industry accepted RTK GPS equipment and methodologies as outlined in this 

document. 

 

Preparation of Survey Transects 

 
All survey transects described in the “Scope” were converted using AutoCAD Civil 3D© 

and HYPACK© to a digital format that is compatible with the surveyor(s) task-specific 

data collection equipment for the use of navigation and preparation. 
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Section 3:  Equipment Access Route Survey (EA-1 thru EA-15) 

 

Equipment 

 

Equipment utilized during survey: 

 

• One (1) Trimble GNSS R8 System (Including Receiver and Base) 

• 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) 

• One (1) Desktop Computer with Hypack© Navigation Software. 

• One (1) Closed Cabin Survey Vessel. 

 

The manufacturer’s specification sheets for each item can be found in Appendix B at the 

end of this document. 

 

Methodology 

 
Survey Control 
 
The survey began with the location and verification of the project secondary monuments 

TV12-SM-01 and CRMSTV-SM-06. Once the project monuments was located, visually 

inspected for integrity, and deemed undisturbed and suitable for use, a base receiver was 

then set on the monument.  
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Equipment Calibration for Bathymetric Surveys 
 

Once the survey control was verified, the RTK system and the echo sounder transducer 

was 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 were then measured and entered into 

the Hypack© Navigation Software for the tide and draft corrections to be applied (Fig. 1). 

 

   
Fig. 1 

 

A “Bar Check” of this system was then performed. A velocity probe was 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 was then entered into the 

echo sounder and set. Then, a 2’ x 2’ stainless steel plate was 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 five foot increment.  The “Bar 

Check” was recorded both on the thermal paper scroll on the echo sounder and 

electronically in the Odom E-chart Software. 

 

 

Data Acquisition 

 
Survey transects were provided digitally to the field surveyor for acquisition of data. 
Transects were spaced every 1000’, as shown on the survey layout drawing provided by 
the client. In addition to the transects a profile line was surveyed along the centerline of 
the proposed route. Position, elevation, and water depth were recorded every 50’ along 
each transect or where elevation changes of greater than 0.5’ occur.  
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Section 4:  Pipeline Corridor Surveys (Includes PL-1 to PL-11, 
PL-12, PL-18, PL-23 and PL-27) 

 

Equipment 

 

Equipment utilized during survey: 

 

• One (1) Trimble GNSS R8 System (Including Receiver and Base) 

• 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) 

• One (1) Desktop Computer with Hypack© Navigation Software. 

• One (1) Closed Cabin Survey Vessel 

• One (1) Airboat 

• One (1) Fixed Height Aluminum Rod (8’ or 10’ in length) with a 6” 

diameter metal plate as the base of the rod 

 

The manufacturer’s specification sheets for each item can be found in Appendix B at the 

end of this document. 

 

Methodology 

 

Survey Control 
 
The survey began with the location and verification of the project secondary monuments 

TV12-SM-01 and CRMSTV-SM-06. Once the project monuments were located, visually 

inspected for integrity, and deemed undisturbed and suitable for use, a base receiver was 

then set on the monument.  

 

Equipment Calibration for Bathymetric Surveys 

 

Once the survey control was verified, the RTK system and the echo sounder transducer 

was 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 were then measured and entered into 

the Hypack© Navigation Software for the tide and draft corrections to be applied (Fig. 1). 
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Fig. 1 

 

A “Bar Check” of this system was then performed. A velocity probe was 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 was then entered into the 

echo sounder and set. Then, a 2’ x 2’ stainless steel plate was 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 five foot increment.  The “Bar 

Check” was recorded both on the thermal paper scroll on the echo sounder and 

electronically in the Odom E-chart Software. 

 

 

Data Acquisition 

 
Survey transects were provided digitally to field surveyor for acquisition of data. 
Transects were spaced every 1000’, as shown on the survey layout drawing provided by 
the client. In addition to the transects a profile line was surveyed along the centerline of 
the proposed routes.  Position, elevation, and water depth were recorded every 50’ along 
each transect or where elevation changes of greater than 0.5’ occur. Topographic and 
bathymetric survey methods were used as applicable to obtain all transects. The 
topographic portions of all transects was merge with the bathymetric portion of all 
transects at the land/water interface. The topographic and bathymetric portion of the 
surveys was separated by no more than 50’. Side shots, as necessary, were taken to pick 
up variations in topographic features (highs and lows) such as trenasses, meandering 
channels, broken marsh areas, or any other existing features such as utility lines, well 
heads, warning signs, and bridge openings which may affect project design 
implementation. The use of a Fixed Height Aluminum Rod (8’ or 10’ in length) with a 
6” diameter metal plate as the base of the rod to prevent the rod from sinking was utilized 
to collect topographic data where the use of bathymetric equipment is of no use. 
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Section 5:  Culvert Locations Survey 

 

Equipment 

 

Equipment utilized during survey: 

 

• One (1) Trimble GNSS R8 System (Including Receiver and Base) 

• 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) 

• One (1) Desktop Computer with Hypack© Navigation Software 

• One (1) Closed Cabin Survey Vessel 

• One (1) Airboat 

• One (1) Fixed Height Aluminum Rod (8’ or 10’ in length) with a 6” 

diameter metal plate as the base of the rod. 

 

The manufacturer’s specification sheets for each item can be found in Appendix B at the 

end of this document. 

 

Methodology 

 
Survey Control 
 
The survey began with the location and verification of the project secondary monuments 

TV12-SM-01 and CRMSTV-SM-06. Once the project monuments were located, visually 

inspected for integrity, and deemed undisturbed and suitable for use, a base receiver was 

then set on the monument.  

 

Equipment Calibration for Bathymetric Surveys 

 

Once the survey control was verified, the RTK system and the echo sounder transducer 

was 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 were then measured and entered into 

the Hypack© Navigation Software for the tide and draft corrections to be applied (Fig. 1). 
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Fig. 1 

 

A “Bar Check” of this system was then performed. A velocity probe was 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 was then entered into the 

echo sounder and set. Then, a 2’ x 2’ stainless steel plate was 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 five foot increment.  The “Bar 

Check” was recorded both on the thermal paper scroll on the echo sounder and 

electronically in the Odom E-chart Software. 

 

Data Acquisition 
 
Survey transects were provided digitally to field surveyor for acquisition of data.  Dike 
Culverts had three (3) 400’ long profiles with the center profile line positioned along the 
containment dike centerline and the two other profile lines offset 50’ on either side of 
the centerline, and three (3) 200’ long and perpendicular transects spaced at 100’ 
intervals. Position, elevation, and water depth will be recorded every 25’ along each 
transect or where elevation changes of greater than 0.5’ occur.  

Breach Culverts had three (3) 400’ long profiles with the center profile line  positioned 
along the centerline of the breach and the two other profile lines positioned on the outer 
banks of the breach, and three (3) 200’ long and perpendicular transects spaced at 100’ 
intervals. Position, elevation, and water depth will be recorded every 25’ along each 
transect or where elevation changes of greater than 0.5’ occur. 

Topographic and bathymetric survey methods were used as applicable to obtain all 
transects. The topographic portions of all transects was merge with the bathymetric 
portion of all transects at the land/water interface. The use of a Fixed Height Aluminum 
Rod (8’ or 10’ in length) with a 6” diameter metal plate as the base of the rod to prevent 
the rod from sinking was utilized to collect topographic data where the use of 
bathymetric equipment is of no use. 
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Section 6:  Borrow Area Survey 

 

Equipment 

 

Equipment planned to be utilized during survey: 

 

• One (1) Trimble GNSS R8 System (Including Receiver and Base) 

• 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) 

• One (1) Desktop Computer with Hypack© Navigation Software. 

• One (1) Closed Cabin Survey Vessel 

 

The manufacturer’s specification sheets for each item can be found in Appendix B at the 

end of this document. 

 

Methodology 

 
Survey Control 
 
The survey began with the location and verification of the project secondary monuments 

TV12-SM-01 and CRMSTV-SM-06. Once the project monuments were located, visually 

inspected for integrity, and deemed undisturbed and suitable for use, a base receiver was 

then set on the monument.  

 

Equipment Calibration for Bathymetric Surveys 

 

Once the survey control was verified, the RTK system and the echo sounder transducer 

were 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 were than measured and entered into 

the Hypack© Navigation Software for the tide and draft corrections to be applied (Fig. 1). 
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Fig. 1 

 

A “Bar Check” of this system was then performed. First, the velocity probe will be 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 2’ x 2’ stainless steel plate will be 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 five foot increment.  

The “Bar Check” will be recorded both on the thermal paper scroll on the echo sounder 

and electronically in the Odom E-chart Software. 

 

Bar checks will be performed twice a day, prior to commencement and upon completion 

of each days surveys. 

 

Data Acquisition 

 
HydroTerra performed a bathymetric survey for the borrow area in the form of parallel 

transects. Survey transects were spaced at approximately 250’ and extended 50’ beyond 

the boundary of the borrow area. The water surface elevation was recorded at a minimum 

of 3 times per day. Bathymetry was recorded every 50’ along each transect. Additionally, 

HydroTerra identified any protruding structures above mean water level, or otherwise 

noted during the course of the work performed, within the limits of the project areas such 

as, but not limited to, wellheads, warning signs, crab traps, and abandoned boats or any 

object that may prevent or hinder dredging operations. 
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Section 7:  Magnetometer Survey 

 

Equipment 

 

Equipment planned to be utilized during survey: 

 

• One (1) Trimble GNSS R8 System (Including Receiver and Base) 

• One (1) Desktop Computer with Hypack© Navigation Software. 

• One (1) Closed Cabin Survey Vessel 

• One (1) Geometrics G-882 Cesium Magnetometer 

• One (1) Subsurface Instruments MUL-1 (Underwater Magnetic Locator) 

• One (1) Airboat 

• One (1) 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 
 
The survey began with the location and verification of the project secondary monuments 

TV12-SM-01 and CRMSTV-SM-06. Once the project monuments were located, visually 

inspected for integrity, and deemed undisturbed and suitable for use, a base receiver was 

then set on the monument.  

 

Data Acquisition 
 

The magnetometer utilized a Geometrics 882 cesium magnetometer, or equivalent. It has 

an accuracy, at a minimum, of 0.1 nanotesla (gammas) and a sensitivity of 0.01 gammas. 

It was equipped with a digital altimeter accurate to 0.1 meters and a pressure sensor and 

have a sampling range of 0.1 to 4 hertz (Hz). Magnetometer readings were correlated to a 

position with RTK GPS and take into account speed and position of the towfish relative to 

the vessel using the Hypack© Navigation Software package. 

 

HydroTerra performed a magnetometer survey in the Equipment Access Route, Pipeline 

Corridor (PL-1 thru PL-11), the borrow area, and the possible pipeline that runs through 

the south west side of the borrow area to locate any pipelines or obstructions in the area. 

For each magnetic finding, HydroTerra run a closed loop path with the magnetometer. This 

path completely enclose the original finding location, while maintaining a distance of 

approximately 25’ from that location. (A 25’ radius or 25’ x 25’ rectangular path) 

HydroTerra determined the source (e.g., pipeline, well, etc.) of each finding. If a pipeline 

was detected, HydroTerra probed to the pipeline and determine the depth of cover and the 

elevation of the top of the pipeline. 
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Section 8:  Data Processing 

 

All bathymetric and magnetometer data was processed using the Hypack© 2014 Single 

Beam Editor software using the methodologies outlined in the project specifications 

document. Topographic data was processed using Trimble Geomatics Office (TGO) 

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

software version specified in the Scope for analysis. 
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Section 9:  Deliverables 

 

Three (3) copies of a report describing the survey methodology employed in the field, 

including but not limited to, control, any calibrations, equipment used, etc. The report 

contains the following: 

• A set of half size (11” x 17”) drawings including a plan view showing all survey lines 

run during the magnetometer survey. 

• A DVD digital copy of the data sets (file listing is stored in a comma delimited ASCII 

format): 

1. Baselines, including all stations and P.I.’s 

2. Survey Transects and Profile Lines (by station number), including point 

number, northing, easting, elevation, and description. 

3. Magnetometer Survey Readings and Source Information with tracklines. 

• A copy of the field notebook records. 

 

The drawing files conform to the CPRA AutoCAD Standards and are in AutoCAD *.dwg 

format. The plan view(s) are overlaid in conformance with Section 4.11 of the Scope and 

overlaid with the Louisiana State Plane Coordinate System South Zone Grid and include 

a table with benchmark locations (in State Plane and Geographic coordinates) and 

elevations (NAVD88 Geoidl2A) on which the survey is based. Three digital copies of 

the following files (on separate disks): 

• Complete survey report describing the survey methodology employed in the field 

• Drawing files in AutoCAD 2011 (.dwg) or later format 

• All data sets listed in Section 5.1 of the Scope (in .csv and .xls format) 
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                                                      VICINITY MAP  

 

 

 

 

Station Name:   CRMSTV-SM-06    
 

Monument Location:  From the Intracoastal City landing head SW for 1.48 miles to the intersection of 
Freshwater Bayou Canal, than continue SW along Freshwater Bayou Canal for 9.83 miles to the intersection of 
Belle Isle Bayou on the left, head east along Belle Isle Bayou for 2.4 miles to the MicKinely Camp. Follow boat 
trail for 0.88 miles to the monument. 
 
Monument Description:  Aluminum cap attached to a ¾” steel rod driven 40 feet 
 to refusal with a 6” PVC  sleeve and protective cover set in concrete and stamped 
 CRMSTV-SM-06. 
 
Stamping:  CRMSTV-SM-06 
 
Adjustment:  Coordinates are derived from OPUS Solution 
 
Monument Recovered and Resurveyed By:  HydroTerra Technologies, LLC 
 
NAD_83(2011)(EPOCH:2010.0000)        STATE PLANE COORDINATES  SPC (1702 LA S) 
  
Latitude    29 39 48.20422                        Northing (Y) [US Feet]         424,171.317 
Longitude 92 13 10.59896                        Easting (X)  [US Feet]       2,999,354.276 
 
Adjusted NAVD Height (Geoid 12A) 
EL HGT:          -82.328(ft) 
ORTHO HGT:     1.973(ft)  [NAVD88 (Computed using GEOID12A)] 

CRMSTV-SM-06 

CRMSTV-SM-06 
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                                                                                       VICINITY MAP    

                                                                                          

                                                                                       

 

 
 

Station Name:   TV12-SM-01 

Monument Location:  The station is located north of Vermilion Bay in  
Vermilion Parish Louisiana set in North Buck Point Oil and Gas field  
south east of Freshwater Bayou. 
 
Monument Description:  Aluminum cap attached to a ¾” steel rod driven to refusal 
 with a 6” PVC  sleeve and protective cover set in concrete and stamped 
“BUCK POINT”.  
 
Stamping:  BUCK POINT 

Adjustment:  Coordinates are derived from OPUS solution. 

Monument Recovered and Resurveyed By:  HydroTerra Technologies, LLC 

NAD_83(2011)(EPOCH:2010.0000)                        STATE PLANE COORDINATES  SPC (1702 LA S) 
 

Latitude    29 45 13.19165                                        Northing (Y) [US Feet]         456955.043 

Longitude 92 12   6.07517                                        Easting (X)  [US Feet]       3005295.314 

 
Adjusted NAVD Height (Geoid 12A) 
EL HGT:          -83.317(ft) 
ORTHO HGT:     1.919(ft)  [NAVD88 (Computed using GEOID12A)] 

 

TV12-SM-01 

TV12-SM-01 
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