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SURVEY METHODOLOGY REPORT 
 

Terrebonne Bay Shore Protection Demonstration Project (TE-45) 
 Topographic and Bathymetric Survey 

Terrebonne Parish, Louisiana  
 
 
PROJECT DESCRIPTION 
 
The Terrebonne Bay Shore Protection Project (TE-45) is an 8-year demonstration project located north 
of Terrebonne Bay and east of Bayou Terrebonne along the shoreline of Lake Barre in Terrebonne 
Parish. The scope of this project provides for an as-built survey of the project features as well as a 
bathymetric and topographic survey along transects. This project also provides establishment of 
elevation control at continuous recorders. The tasks outlined for this project consisted of collecting 
bathymetric and topographic transects as outlined in the given scope of services.  
 
FIELD SURVEY PLANNING AND PROCEDURES 
   
Horizontal and vertical control for the as-built survey, bathymetric and topographic survey, and 
surveying of continuous recorders is based on DNR’s secondary GPS network monument “TE45-SM-
01”. The Northing, Easting, and elevation for TE45-SM-01 are 297516.43, 3510866.28, and 4.01’, 
respectively. The horizontal datum for the surveys is the Louisiana State Plane Coordinate System South 
Zone (NAD 83).  The vertical datum for the surveys is the North American Vertical Datum (NAVD 88).  
 
The general plan to accomplish the given scope of services was to establish elevation control at the 
continuous recorders, then perform the bathymetric and topographic survey first, and finally perform the 
as-built survey work from the feature to the marsh. A three man crew used a Trimble© 5700/R8 GPS 
RTK unit to accomplish the transect surveys.  Survey information was stored digitally using a Trimble 
TSC-2 Data Collector.  Additionally, the bathymetric data was collected using a Hydrotrac echosounder.  
The bathymetric survey crew also utilized HYPACK MAX survey navigation software in conjunction 
with the same Trimble RTK GPS unit, sub centimeter accuracy. All data was gathered with electronic 
field notes and has been included in the excel file accompanying this report.  The written field notes 
show the point observations for all the RTK survey work.  Bathymetric data between the feature and the 
shoreline was collected by hand soundings using a 25’ Standard Stadia Rod with a 6” diameter bottom 
plate. The soundings were referenced to an RTK GPS observed tide reading for elevation reduction.   
 
 Bathymetry data was gathered using the survey vessel Ms. Lemerle utilizing the previously mentioned 
navigation and echo-based equipment.  Real -time position data was output from the GPS receiver to the 
HYPACK software 10 times each second.  Digital water depth data was also output from the depth 
sounder 20 times each second.  The Hypack software is able to use the above information to display 
course corrections to help the surveyor navigate the predefined track line.  The software is also able to 
compute a precise position of each sounding.  In order to ensure accurate measurements were being 
recorded, equipment checks and calibrations were performed several times each day.  The digital 
depthsounder was calibrated several times a day for sound velocity corrections.  This is performed by 
lowering an acoustic target, with precisely measured marks, below the transducer to the desired survey 
depth.  The depthsounder’s sound velocity correction factor is then adjusted so that the depthsounder 



reads the precise depth of the acoustic target.  The measurements of the onboard GPS system were also 
checked by observing navigation checkpoints, or “Nav-checks”, set throughout the project area.   
 
The survey time line is as follows: 
 

• Surveying of continuous recorders performed on November 20,2007 
• Bathymetry surveys commence on February 14, 2008 
• Bathymetry surveys completed on February 15, 2008 
• As-built survey and Topographic surveys commence on February 18, 2008 
• As-built survey and Topographic surveys continue on February 19, 2008 
• As-built survey and Topographic surveys are completed on February 20, 2008 

 
DATA PROCESSING 
 
Bathymetric survey data was transferred from the onboard laptop computer to the office for processing.  
The processing was accomplished by using Hypack’s Single Beam Editor.  The Hypack software 
allowed a profile-type review of the data, where any position or sounding outliers were manually 
removed.  Once the data had been processed and gone through an internal QA/QC review, it was 
presorted and points spaced at 10’ intervals along the line were exported in X,Y,Z format.  These X,Y,Z 
point files were then imported into AutoCAD – Civil 3D for grouping, management, and further 
QA/QC.  Each XYZ point was assigned a point number and description then grouped into lines, and 
exported as an ASCII point file. 
 
Topographic survey data was downloaded from the Trimble TSC-2 Data Collector into the Trimble 
Geomatics Office software for processing.  This software allows for QA/QC of GPS data, and was used 
to check for instrument setup errors, antenna height errors, and other blunders.  Once the topographic 
survey data was processed, it was exported to the AutoCAD – Civil 3D for final processing as 
previously mentioned. 
 
 
 
          
        _______________________________________ 

David L. Martinez, P.L.S. 
         Survey Project Manager 
 
 
 
 



AS-BUILT / TRANSECT DRAWINGS































CONTINUOUS RECORDER 
 

AND 
 

STAFF GAUGE SURVEY



Continuous Recorder and Staff Gauge Survey Data Sheet 
 

                                                           Continuous Recorder Gauge     
 
 
 
 
 
 
 
 
 
          Station                             Date 

Top of Recorder 
Support Pole (4x4 
Post, Cap of Pipe, 

etc.) 
Top of Support Pole to Nail or Top 

of ¼” Hole Nail or Hole Elevation 

Top of Recorder 
Support Pole to 
Top of Water 

Distance Water Elevation 
  (NAVD 88, FT.) (Ft.) (NAVD 88, Ft.) (Ft.) (NAVD 88, Ft.) 

TE45-CR-H01 11/20/07 6.69 3.88 2.81 5.49 1.20 

       

       

       
 
 

How to Obtain Readings for Each Continuous Recorder Gauge Column 
Top of Recorder Support Pole:  Obtained by using department approved surveying methods. 
Top of Support Pole to Nail or ¼” Hole: Obtained by physically measuring the distance between the two points. 
Nail or Hole Elevation:  Obtained by sing the formula subtracting the two previous columns. 
Top of Recorder Support Pole to Top of Water Distance:  Obtained by measuring the distance between the two points. 
Water Elevation:  Obtained by using the formula:  Top of Recorder Support Pole – Top of Recorder Support Pole to Tope of Water Distance. 

 
                                                                                                                      Staff Gauge 

 
  

Station                  Date 

Existing Staff 
Gauge Reading 
(Upon Arrival) 

Top of Staff 
Gauge Support 

Pole 

Top of Staff 
Gauge Support 
Pole to Top of 

Water Distance Water Elevation 

Staff Gauge Reading (After 
Establishment or 

Adjustment) 

Computed 
Difference (Water 
Elevation vs. Staff 

Gauge) Correction Factor 

   (NAVD 88, Ft.) (Ft.) (NAVD 88, Ft.) (NAVD 88, Ft.)   

TE45-SG-
H01 11/20/07  6.75 5.55 1.20 1.20 0.00  

         

         

         
 
 
 
 

How to Obtain Readings for Each Staff Gauge Column 
Existing Staff Gauge Reading:  If a staff gauge is present at this location, obtain a reading before any adjustments are made. 
Top of Staff Gauge Support Pole:  Obtained by using department approved surveying methods. 
Water Elevation: Obtained by subtracting the two previous readings (Top of Staff Gauge )Support Pole and Top of Staff Gauge Support Pole to Tope of Water Distance. 
Staff Gauge Reading:  Obtained by reading the staff gauge after it has been sent to the datum. 
Computed Difference:  Obtained by subtracting the two previous readings (after elevation and Staff Gage Reading) 
Correction Factor:  Obtained by subtracting the Existing Staff Gauge Reading and the Staff Gauge Reading.  The correction factor is used to correct all previously data collected. 



Continuous Recorder and Staff Gauge Survey Data Sheet 
 

                                                           Continuous Recorder Gauge     
 
 
 
 
 
 
 
 
 
          Station                             Date 

Top of Recorder 
Support Pole (4x4 
Post, Cap of Pipe, 

etc.) 
Top of Support Pole to Nail or Top 

of ¼” Hole Nail or Hole Elevation 

Top of Recorder 
Support Pole to 
Top of Water 

Distance Water Elevation 
  (NAVD 88, FT.) (Ft.) (NAVD 88, Ft.) (Ft.) (NAVD 88, Ft.) 

TE45-CR-H02 11/20/07 6.50 3.65 2.85 5.32 1.18 

       

       

       
 
 

How to Obtain Readings for Each Continuous Recorder Gauge Column 
Top of Recorder Support Pole:  Obtained by using department approved surveying methods. 
Top of Support Pole to Nail or ¼” Hole: Obtained by physically measuring the distance between the two points. 
Nail or Hole Elevation:  Obtained by sing the formula subtracting the two previous columns. 
Top of Recorder Support Pole to Top of Water Distance:  Obtained by measuring the distance between the two points. 
Water Elevation:  Obtained by using the formula:  Top of Recorder Support Pole – Top of Recorder Support Pole to Tope of Water Distance. 

 
                                                                                                                      Staff Gauge 

 
  

Station                  Date 

Existing Staff 
Gauge Reading 
(Upon Arrival) 

Top of Staff 
Gauge Support 

Pole 

Top of Staff 
Gauge Support 
Pole to Top of 

Water Distance Water Elevation 

Staff Gauge Reading (After 
Establishment or 

Adjustment) 

Computed 
Difference (Water 
Elevation vs. Staff 

Gauge) Correction Factor 

   (NAVD 88, Ft.) (Ft.) (NAVD 88, Ft.) (NAVD 88, Ft.)   

TE45-SG-
H02 11/20/07  6.17 4.99 1.18 1.18 0.00  

       
 
   

         

         
 
 
 
 

How to Obtain Readings for Each Staff Gauge Column 
Existing Staff Gauge Reading:  If a staff gauge is present at this location, obtain a reading before any adjustments are made. 
Top of Staff Gauge Support Pole:  Obtained by using department approved surveying methods. 
Water Elevation: Obtained by subtracting the two previous readings (Top of Staff Gauge )Support Pole and Top of Staff Gauge Support Pole to Tope of Water Distance. 
Staff Gauge Reading:  Obtained by reading the staff gauge after it has been sent to the datum. 
Computed Difference:  Obtained by subtracting the two previous readings (after elevation and Staff Gage Reading) 
Correction Factor:  Obtained by subtracting the Existing Staff Gauge Reading and the Staff Gauge Reading.  The correction factor is used to correct all previously data collected. 











FIELD NOTES 
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