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A-Vertical Control 
      
      
All sounding data were initially reduced to MLLW using observed tidal data from the tidal 
station located on Grand Isle, LA. During times of outage the nearby station at Port 
Fourchon, LA, was used. Both stations were owned and operated by the NOAA’s National 
Ocean Service through the National Water Level Observation Program.  

Table 1 - Tide Gauges 
Gauge Model Gauge Type Location Latitude Longitude Operational 

8761724 AquaTrak Acoustic Grand Isle, LA 29-15.8 N 89-57.4 W N/A 

8762075 AquaTrak Acoustic Port Fourchon, 
LA 29-06.8 N 90-11.9 W N/A 

 

Table 2 - Final Tide Zones 

Zone Gauge Primary or Secondary Time Offset Range Ratio 
CGM364 8761724 PRIM -36 1.27 
CGM369 8761724 PRIM -42 1.27 
CGM376 8761724 PRIM -18 0.99 
CGM377 8761724 PRIM -30 0.99 
CGM378 8761724 PRIM -36 0.99 
CGM380 8761724 PRIM -24 1.08 
CGM381 8761724 PRIM -30 1.08 
CGM382 8761724 PRIM -42 1.08 
CGM384 8761724 PRIM -30 1.18 
CGM385 8761724 PRIM -36 1.18 
CGM386 8761724 PRIM -42 1.18 
CGM389 8761724 PRIM -36 1.27 
CGM390 8761724 PRIM -36 1.27 
CGM391 8761724 PRIM -42 1.32 
CGM394 8761724 PRIM -30 1.27 
CGM400 8761724 PRIM -24 1.18 
CGM406 8761724 PRIM -12 0.99 
CGM364 8762075 SEC -6 1.09 
CGM369 8762075 SEC -6 1.09 
CGM376 8762075 SEC 12 0.85 
CGM377 8762075 SEC 6 0.85 
CGM378 8762075 SEC -6 0.85 
CGM380 8762075 SEC 6 0.93 
CGM381 8762075 SEC 0 0.93 
CGM382 8762075 SEC -6 0.93 
CGM384 8762075 SEC 6 1.01 
CGM385 8762075 SEC -6 1.01 
CGM386 8762075 SEC -12 1.01 
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Zone Gauge Primary or Secondary Time Offset Range Ratio 
CGM389 8762075 SEC 0 1.09 
CGM390 8762075 SEC -6 1.09 
CGM391 8762075 SEC -12 1.13 
CGM394 8762075 SEC 0 1.09 
CGM400 8762075 SEC 6 1.01 
CGM406 8762075 SEC 18 0.85 

 
Observed tidal data was assembled from the National Water Level Observation Program 
accessed through the NOAA tides and currents website (http://tidesandcurrents.noaa.gov/). A 
cumulative file for the gauge in use was updated daily by appending the new data as it 
became available.   
 
On April 12, 2009, verified tide data was acquired from the National Water Level 
Observation Program accessed through the NOAA tides and currents website 
(http://tidesandcurrents.noaa.gov/).  The verified data was smoothed and applied to all 
sounding data in CARIS HIPS using tidal zones provided by NOAA1. All sounding data was 
then remerged. The Grand Isle, LA (8761724) was used as the primary tidal station while 
Port Fourchon (8762075) was used as the secondary tidal station. Verified tidal data were 
used for all final Navigation Base Surfaces, soundings, and S-57 Feature files.   
 
 
Unusual Tidal Conditions Encountered 
 
Frequent issues were encountered with the Grand Isle tide station during this survey. During 
field operations recurrent outages were apparent in the observed data from this gauge, 
requiring the use of Port Fourchon tide station for preliminary and final tidal corrections 
during these periods. Outages were reported to COOPS through the COTR. On November 
6th, 2008, zoning was provided by NOAA for Port Fourchon tide station to provide tide 
corrections during periods of downtime for the primary Grand Isle gauge.  
 
The verified data for Grand Isle tide station downloaded from the NOAA tides and currents 
website on April 12, 2009 still contains three major outages that occurred within the time 
extents of this project. They are as follows (times are UTC): 
 

• 09/05/2008 07:18 to 09/10/2008 16:48 (5.4 days)2 
• 11/04/2008 09:00 to 11/08/2008 18:36 (4.4 days) 
• 11/16/2008 01:06 to 11/22/2008 00:48 (6.0 days) 

  
Note that the verified tidal data for both gauges shows extreme values due to storm surge 
from 9/1/2008 through 9/14/2008 due to hurricanes Gustav and Ike. However, this has no 

                                                           
1 Tidal zone files provided by NOAA were modified slightly; see discussion concerning tidal zones. 
2 The 9/5 to 9/10 outage had no effect on the survey data as operations were shutdown during this period due to 
Hurricanes Gustav and  Ike 
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effect on the survey data as operations were shutdown during this period (shutdown date 
8/28/2009, restart date 9/19/08). 
 
Tidal Zones 
 
To facilitate the application of tidal corrections in CARIS HIPS holding Grand Isle as the 
primary tidal station and Port Fourchon as backup (to be used when outages occur in the 
primary), the zone files provided by NOAA for each gauge were merged and Port Fourchon 
marked as secondary tidal station. 
 
Some crosslines extended past the edge of the tide zones. Therefore, the original zone file 
provided by NOAA for Grand Isle tide station had to be slightly modified to include the full 
extent of the crosslines. Zones CGM384, 406, 376, and 377 received minor modifications to 
their northern extents as follows: 

 

  

Figure 1 Tide Zone Modifications 

 
 
 
Refer to Appendix I for tidal station descriptions. 

CM406 modified 400 meters 
to include crosslines 

CM384 modified 1200 meters 
to include crosslines 

CM377 modified 500 meters 
to include crosslines 

CM376 modified 2200 
meters to include crosslines 
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Figure 2 Tide Zoning 
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 B-Horizontal Control 
 
The horizontal control datum for this survey was the North American Datum of 1983 
(NAD83).  All real-time positioning as well as post-processed positioning was done on 
NAD83. 
 
Vessel position was determined in real time using a Trimble Zephyr dual-frequency GPS 
antenna, which was connected to a Trimble BD950 dual-frequency GPS card in the POSMV.  
The POSMV was setup to accept USCG differential corrections, which were output from a 
CSI MBX-3S Coast Guard beacon receiver.  Note: Though the POSMV collects uncorrected 
position data based on the WGS84 ellipsoid, the pseudorange corrections received by the 
POSMV are based on the NAD83 position of the reference station antenna position therefore 
all real-time positions were NAD 83.  The USCG DGPS stations used are show in the table 
below. 
 

Table 3 – USCG DGPS Stations 
Station ID Latitude Longitude Frequency Tx. Rate 
Mobile Point 813 30°13.7 N 88°01.4’ W 300 kHz 100 bps 
English Turn 814 29-52.7 N 89-56.5 W 293 kHz 200 bps 
 
Real-time positions were replaced in processing with a post-processed kinematic (PPK) 
solution of higher accuracy (also on NAD83). For this purpose Fugro Pelagos, Inc. 
established two GPS base stations and logged dual-frequency GPS data continuously during 
survey operations. The control data was then used in conjunction with the raw GPS data 
logged aboard each vessel to create the PPK solution. Refer to the Data Acquisition and 
Processing report for more information concerning procedures used. 
 
The base stations were mobilized at the Fugro Pelagos office in Grand Isle, LA on August 
16th, 2008. The stations were demobbed on August 28th due to approaching hurricane Gustav. 
On September 16th they were restarted at a temporary office location in Empire, LA, where 
they were operated until October 2nd when they were moved back to Grand Isle. They 
remained there until project completion. Therefore, there are three surveyed coordinate sets 
for the base stations that were used in processing. These are listed below. 
 

Table 4 – Fugro Pelagos Base Stations 
Grand Isle, LA, 08/16/2008 to 08/28/2008 

Station ID Latitude Longitude Height Rec. Rate Model 
Receiver 0001 0001 29-12-57.82998 N 90-01-41.18961 W -20.724 1 hz Novatel DL4 
Receiver 0004 0004 29-12-57.77183 N 90-01-41.12388 W -20.793 1 hz Novatel DL4 
 

Empire, LA, 09/16/2008 to 10/02/2008 
Station ID Latitude Longitude Height Rec. Rate Model 
Receiver 0001 0001 29-23-07.309362 N 89-36-06.748158 W -16.074 m 1 hz Novatel DL4 
Receiver 0004 0004 29-23-07.33599 N 89-36-06.717244 W -16.067 m 1 hz Novatel DL4 
       

Grand Isle, LA, 10/03/2008 to 04/06/2009 
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Station ID Latitude Longitude Height Rec. Rate Model 
Receiver 0001 0001 29-12-57.77185 N 90-01-41.12387 W -20.777 m 1 hz Novatel DL4 
Receiver 0004 0004 29-12-57.83000 N 90-01-41.18976 W -20.714 m 1 hz Novatel DL4 
 
The base station final positions were derived by uploading 24 hour sets of base station data to 
NGS’ Online Positioning User Service  (OPUS) and averaging the results of two or more 
OPUS position reports. The final positions were periodically checked throughout the survey 
against additional OPUS uploads to ensure the GPS antenna positions had not changed. 
OPUS reports and base station descriptions are available in Appendix II. 
 
Positioning system confidence checks were conducted on a daily basis using the POS MV 
controller software.  The controller software had numerous real time displays that were 
monitored throughout the survey to ensure the positional accuracies specified in the NOS 
Hydrographic Surveys Specifications and Deliverables (version May 2008) were achieved.  
These include, but are not limited to the following: GPS Status, Position Accuracy, Receiver 
Status (which included HDOP) and Satellite Status.   
 
Since final positions were derived using the PPK process, as an independent check positions 
from a sample of lines were compared to positions of the same lines determined in real time 
using DGPS (USCG). Agreement was well within specifications. 
 
  
 



 

 

C-Approval Sheet 
 
 
 

Approval Sheet 
 

For 
 

H11804, H11805, H11806, and H11807 
 
 
Standard field surveying and processing procedures were followed in producing this survey 
in accordance with the following documents: 
 

OPR-K977-FU-08 Statement of Work 
NOS Hydrographic Surveys Specifications and Deliverables (May 2008) 
Fugro Pelagos, Inc. Acquisition Procedures (2008-NOAA-AcquisitionProcedures);  
Fugro Pelagos, Inc. Processing Procedures (2008-NOAA-ProcessingProcedures);  
 

The data were reviewed daily during acquisition and processing. 
 
This report has been reviewed and approved.  All records are forwarded for final review and 
processing to the Chief, Atlantic Hydrographic Branch. 
 
 
Approved and forwarded, 
 
 
 
 
Andrew Orthmann, ACSM Certified 
Lead Hydrographer 
Fugro Pelagos, Inc. Survey Party 
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Appendix I -Tides and Water Levels 
 

Tide Station: 8761724    
 
Grand Isle, LA 
 

Latitude: 29° 15.8' N Mean Range: 1.04 ft. 

Longitude: 89° 57.4' W Diurnal Range: 1.06 ft. 

Established: Nov 9 1979  

Present Installation: Mar 30 1990  

NOAA Chart #: 11358  

Time Meridian: 90 W  
 

 
 
  T I D A L   D A T U M S  
 
 
Tidal datums at GRAND ISLE, EAST POINT based on: 
 
     LENGTH OF SERIES:      5 YEARS 
     TIME PERIOD:           January 2002 - December 2006 
     TIDAL EPOCH:           1983-2001 
     CONTROL TIDE STATION:    
 
 
Elevations of tidal datums referred to Mean Lower Low Water (MLLW), 
in METERS: 
 
     HIGHEST OBSERVED WATER LEVEL (08/29/2005)    =  1.705 
     MEAN HIGHER HIGH WATER (MHHW)                =  0.322 
     MEAN HIGH WATER (MHW)                        =  0.320 
     MEAN SEA LEVEL (MSL)                         =  0.163 
     MEAN TIDE LEVEL (MTL)                        =  0.161 
     MEAN LOW WATER (MLW)                         =  0.003 
     MEAN LOWER LOW WATER (MLLW)                  =  0.000 
     LOWEST  OBSERVED WATER LEVEL (12/24/1989)    = -0.671 

 
Bench Mark Elevation Information           In METERS above: 
 
     Stamping or Designation               MLLW        MHW 
 
     10                                     0.993    0.673 
     13 1975                                1.018    0.698 
     11                                     1.018    0.698 
     1724 F 1992                            1.137    0.817 
     1724 G 1992                            1.185    0.865 
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Tide Station 874-1533 
 
Port Fourchon, LA 
 

Latitude: 29° 6.8' N Mean Range: 1.21 ft. 

Longitude: 90° 11.9' W Diurnal Range: 1.23 ft. 

Established: Jul 19 2003  

Present Installation: Jul 18 2003  

NOAA Chart #: 11357  
 
 
 
Note that tidal datums information was not available at time of reporting from 
http://tidesandcurrents.noaa.gov. 
 
 
 
 
Note: All information provided by NOAA’ s Center for Operational Oceanographic Products 
and Services at http://tidesandcurrents.noaa.gov.
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Appendix II –Horizontal Control 
 
Six control points were established during the survey for the purpose of collecting dual-
frequency GPS data for final post-processed kinematic (PPK) positions. 
 
To establish the position of each control point, a site was selected that had minimal to no 
GPS masking above 10 degrees. A dual-frequency GPS antenna attached to a Novatel DL4 
GPS receiver was setup and the data logged. 24-hour sets of data from each position was then 
uploaded to NGS’ Online Positioning Users Service (OPUS) and the OPUS reports were then 
examined for quality by examining the RMS error values. Additional days were then 
uploaded and the results averaged, using at least two OPUS solutions in the final average 
position that was used in processing. 
 
Antenna height and type were not used in processing or inputted into OPUS as the antenna 
phase center itself was used for the control point position. 
 

 
 
Grand Isle, LA, 08/16/2008 to 08/28/2008 
 
Three OPUS solutions were used for the Receiver 0001: 

OPUS Solution for Receiver 0001 

Latitude (NAD83)  Longitude (NAD83) 
Julian 
Day  Ant Type  Ant Height  Deg  Min  Sec  Deg  Min  Sec  Ellip. Height(m) 

235  None  None  29  12  57.82999  90  1  41.18959  ‐20.730 

236  None  None  29  12  57.82999  90  1  41.18962  ‐20.719 

237  None  None  29  12  57.82997  90  1  41.18962  ‐20.722 

Average        29  12  57.82998333  90  1  41.18961  ‐20.724 

 
 
Three OPUS solutions were used for the Receiver 0004: 
 

OPUS Solution for Reciever 0004 

Latitude (NAD83)  Longitude (NAD83) 
Julian 
Day  Ant Type  Ant Height  Deg  Min  Sec  Deg  Min  Sec  Ellip. Height (m) 

235  None  None  29  12  57.77184  90  1  41.12385  ‐20.794 

236  None  None  29  12  57.77184  90  1  41.12393  ‐20.791 

237  None  None  29  12  57.77182  90  1  41.12385  ‐20.793 

Average        29  12  57.77183333  90  1  41.12387667  ‐20.793 
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2008-235 Results for Receiver 0001 
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2008-236 Results for Receiver 0001 
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2008-237 Results for Receiver 0001 
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2008-235 Results for Receiver 0004 
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2008-236 Results for Receiver 0004 
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2008-237 Results for Receiver 0004 
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Empire, LA, 09/16/2008 to 10/02/2008 
 
Five OPUS solutions were used for the Receiver 0001: 
 

OPUS Solution for Reciever 0001 

Latitude (NAD83)  Longitude (NAD83) 
Julian 
Day 

Ant 
Type 

Ant 
Height  Deg  Min  Sec  Deg  Min  Sec  Ellip. Height(m) 

261  None  None  29  23  7.30979  89  36  6.7487  ‐16.073 

262  None  None  29  23  7.30955  89  36  6.74814  ‐16.072 

263  None  None  29  23  7.30919  89  36  6.74822  ‐16.060 

264  None  None  29  23  7.30942  89  36  6.74777  ‐16.079 

265  None  None  29  23  7.30886  89  36  6.74796  ‐16.085 

Average        29  23  7.309362  89  36  6.748158  ‐16.074 

 
Five OPUS solutions were used for the Receiver 0004: 
 

OPUS Solution for Reciever 0004 

Latitude (NAD83)  Longitude (NAD83) 
Julian 
Day 

Ant 
Type 

Ant 
Height  Deg  Min  Sec  Deg  Min  Sec  Ellip. Height(m) 

261  None  None  29  23  7.33606  89  36  6.71744  ‐16.064 

262  None  None  29  23  7.33599  89  36  6.71715  ‐16.069 

263  None  None  29  23  7.33578  89  36  6.71734  ‐16.053 

264  None  None  29  23  7.33625  89  36  6.717  ‐16.069 

265  None  None  29  23  7.33587  89  36  6.71729  ‐16.079 

Average        29  23  7.33599  89  36  6.717244  ‐16.067 
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2008-261 Results for Receiver 0001 
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2008-262 Results for Receiver 0001 
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2008-263 Results for Receiver 0001 
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2008-264 Results for Receiver 0001 
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2008-265 Results for Receiver 0001 
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2008-261 Results for Receiver 0004 
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2008-262 Results for Receiver 0004 
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2008-263 Results for Receiver 0004 
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2008-264 Results for Receiver 0004 
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2008-265 Results for Receiver 0004 
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Grand Isle, LA, 10/03/2008 to 04/06/2009 
 
Two OPUS solutions were used for the Receiver 0001: 
 

OPUS Solution for Receiver 0001 

Latitude (NAD83)  Longitude (NAD83) 
Julian 
Day 

Ant 
Type 

Ant 
Height  Deg  Min  Sec  Deg  Min  Sec  Ellip. Height(m) 

276  None  None  29  12  57.77187  90  1  41.12389  ‐20.777 

278  None  None  29  12  57.77183  90  1  41.12385  ‐20.777 

Average        29  12  57.77185  90  1  41.12387  ‐20.777 

 
 
Two OPUS solutions were used for the Receiver 0004: 
 

OPUS Solution for Reciever 0004 

Latitude (NAD83)  Longitude (NAD83) 
Julian 
Day 

Ant 
Type 

Ant 
Height  Deg  Min  Sec  Deg  Min  Sec  Ellip. Height (m) 

276  None  None  29  12  57.82998  90  1  41.1897  ‐20.718 

278  None  None  29  12  57.83001  90  1  41.18981  ‐20.710 

Average        29  12  57.829995  90  1  41.189755  ‐20.714 
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2008-276 Results for Receiver 0001 
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2008-278 Results for Receiver 0001 
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2008-276 Results for Receiver 0004 
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2008-278 Results for Receiver 0004 
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