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LIST OF ACRONYMS AND ABBREVIATIONS 
 

 

 

AWOIS Automated Wreck and Obstruction Information System 

C/I Cable in 

C/O Cable out 

CTD Conductivity Temperature Depth 

EOL End of line 

HM Harmonic mean 

HSSD Hydrographic Survey Specifications and Deliverables Manual (2010) 

HVF HIPS Vessel File 

LL Lead line 

MB Multibeam 

MLLW Mean Lower Low Water 

P/L Pipeline 

P/F Platform 

RR Re-run 

SB Singlebeam 

SOL Start of line 

SS Ship Shoal (block name) 

SSS Side scan sonar 

SSP Sound Speed Profile 

SWMB Shallow Water Multibeam 

TPU Total Propagated Uncertainty 

WD Water depth 

WOW Wait on weather 

Wpt Waypoint 

ZDF  Tide Zone Definition File 
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A. EQUIPMENT 

 

The major operational systems used to acquire hydrographic data were the Simrad 

EM3002 multibeam echo sounder (MBES) and the Klein 5000 side scan sonar (SSS).  A 

list of the survey equipment is shown in Table No. 1. A combination of PCs and Fedora 

Workstations were used to collect and process the data. A complete list of data 

acquisition and processing software systems are shown in Table No. 2. All computers 

were networked to allow for precise time tagging and geo referencing of the data, as well 

as for efficient data transfer. Refer to Appendix B for further documentation and 

information on survey equipment. 
 

Table No. 1.  Survey equipment list. 

System Manufacturer Model Serial Number 

Multibeam Echo Sounder Simrad EM3002 

Transducer - 605 

(before 11/09/22) 

Transducer - 442 

(after 11/09/22) 

Topside – 1010 

Side Scan Sonar Klein 5000 
Topside – 156 

Fish – 312 

Single Beam Echo Sounder ODOM Echotrac DF3200 MK II 9392 

Inertial Motion Sensor Applanix POS MV-320 V.3 
15 – IMU 

208 –Topside 

Primary Positioning System CNAV 2050 5310 

Secondary Positioning System CNAV 2050 1388 

Tertiary Positioning System Applanix POS MV-320 V.3 
IMU – 15 

Topside  - 208 

Sound Speed at Transducer YSI Electronics R600 O1E1148 

Sound Velocity Profiler Seabird SBE 19 1174, 5221, 5222 

Cable Payout Indicator Subsea Systems PI-5600 0226 
 

Table No. 2. Data Acquisition and Processing Software 

Purpose Software Version 
Date of 

Installation 

Multibeam data recording and 

monitoring 
Hydromap n/a 3-25-2010 

Multibeam control Software SIS 3.4.1 2007 

Side Scan Collection SonarWiz4 V4.03.0091 7-22-2011 

Side Scan Processing (Field) SonarWiz5 V5.01.0026 7-8-2011 

Side Scan Processing (Office) SonarWiz5 V.5.03.0027* 8-04-2011 

Multibeam Processing (Field) 
CARIS HIPS/SIPS 

7.0.2 – Service 

Pack 2* 
6-29-2011 

Multibeam Processing (Office) 
CARIS HIPS/SIPS 

7.1 – Hotfixes 

1 and 2* 
9-02-2001 

Multibeam Processing (Office) Notebook 3.1 09-08-2011 

CTD Conversion Tool (Field) Seabird Electronics Sea Term 1.58 8-3-2007 

CTD Conversion Tool (Field) Seabird Electronics Data 

Conversion 
7.14c 8-3-2007 

CTD Conversion Tool  (Field) SVTool 1.2.2 8-3-2007 

*These are initial versions, later versions are recorded further in the text and in specific DR’s. 
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A.1 SURVEY VESSELS 

 

Survey operations were conducted aboard the Inez McCall.  The Inez McCall is a 108-

foot survey vessel that is leased from Cameron Offshore Boats, out of Cameron, 

Louisiana.  A vessel diagram and specifications chart is included in Appendix A.  The 

diagram shows all offsets from the vessel center reference point to the antennas and to all 

survey equipment.  The specifications of the vessel include the registration numbers, 

capacity, and equipment. 

 

A.2 SINGLE BEAM SONAR OPERATIONS 

 

An Odom Echotrac MKII was used to collect single beam data. This data was 

continuously recorded and monitored in real-time as an independent check of the nadir 

beam (bottom-detect) of the multibeam sonar system. 

 

A.3 MULTIBEAM ECHO SOUNDER OPERATIONS 

 

Two hundred percent (200%) side scan sonar coverage with concurrent set line spacing 

MBES coverage was acquired, as outlined in the Project Instructions. Multibeam 

crossline data was acquired along transects perpendicular to the mainscheme lines. 

Crossline mileage consisted of at least 8% of the mainscheme mileage, in accordance 

with Section 5.2.4.3 of the HSSD (2011). Refer to section B.1.2 for details on crossline 

comparisons.  

 

Multibeam survey operations were conducted using a single head Simrad EM 3002 

multibeam echo sounder. The transducer head was pole mounted on the bow of the 

vessel.  The angular sector of the sonar was typically operated at 59 degrees on either 

side of nadir during data collection, which provided up to ~3.4 times water depth bottom 

coverage. The sounder was operated in high-density equidistant beam spacing mode, 

which increased the number of soundings to 254 per ping. The sonar is capable of 

operating at frequencies of 293, 300 and 307 kHz and transmit pulse lengths of 50, 100, 

150, and 200 (us). These could be user adjusted based on water depth and sediment type 

to obtain the best quality data. The maximum ping rate was set to 20 Hz, which was 

automatically adjusted by the system according to the water depth below the transducer. 

The survey speed was generally held under 8.5 knots (4.37 m/s), and the ping rate 

between 10 – 20 pings per second in surveyed depths (Table No. 3). This ensured that the 

criteria of being able to detect a 2 x 2 x 1 meter object was met, in accordance with 

Section 5.2.2.2 and 5.2.2.3 of the HSSD (2011) for complete multibeam coverage. 
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Table No. 3. Observed ping rate in different water depths, and associated pings per meter at 8.5 kt. 

Water Depth (m) Ping Rate (Hz) Pings per Meter (at 8.5 kt) 

8 20 4.57 

12 17 3.89 

19 15.5 3.54 

25 13 2.97 

30 10 2.29 

 

Bottom Detection Coverage was obtained over all potentially significant features that 

measured 1 x 1 x 1 m in water depths up to 20 m, in accordance with section 5.2.2.3 of 

the HSSD (2011). In addition, continuous along-track coverage was obtained, with no 

gaps greater than 3 nodes long. If gaps were found to be more than 3 nodes long, the lines 

were re-run.  

 

Lead line comparisons were conducted at least once daily throughout the survey as an 

independent check on the multibeam bottom-detect.  Lead lines were not taken in larger 

sea conditions and water depths greater than 15 -20 meters in order to avoid a misreading. 

The lead line logs are included in Separate I – Data Acquisition and Processing Logs. 

 

Simrads Seafloor Information System (SIS) software version 3.4.1 was used as the 

control software for the multibeam.  This software allowed sound speed, attitude, and 

position to be applied to the data in real time. Data was sent from SIS to C&C 

Technologies’ proprietary Hydromap software to be recorded. Hydromap software was 

used for multibeam data collection, quality assurance, and quality control. The Hydromap 

display included a coverage map, bathymetric and backscatter display waterfalls, and 

other parameter displays.  These tools allowed the operator to monitor coverage, compare 

between single beam and multibeam depths, compare between the different positioning 

systems, and identify any ray-bending effects in real time.  Corrective measures were 

made whenever necessary, ensuring that only quality data was collected.  In cases where 

reruns were necessary due to degraded quality of data or due to lack of coverage, this was 

recorded and the data later rerun. The Hydromap software was also used to monitor the 

survey line plan and maintain on-line control. 

 

Multibeam data processing was conducted using CARIS HIPS/SIPS 7.0.2 SP2 in the 

field. CARIS HIPS/SIPS was also used during post field operations starting with version 

7.1.0 with Hot Fixes 1 and 2. The software was upgraded as new releases became 

available; these are detailed in each Descriptive Report. The multibeam processing 

workflow is detailed in Section B.1.3. 

 

A.4 SIDE SCAN SONAR OPERATIONS 

 

The Klein 5000 was operated in a towed configuration.  A hanging sheave mounted to a 

retractable A-frame at the stern of the vessel was used as the tow point for the side scan.   

This sheave was located 21.707 meters behind the Primary GPS along the centerline of 
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the vessel. Survey operations were conducted at speeds between 4 and 8.5 knots, and 

generally, the survey speed of a towed side scan sonar would be limited by the range 

scale. However, the Klein 5000 can be towed at higher speeds with no loss of bottom 

coverage (refer to the product description in Appendix B), still ensuring that a 1-meter 

target be ensonified a minimum of three times per pass. The side scan sonar was 

continually monitored to ensure coverage. 

 

The side scan sonar was operated at range scales of 50, 75, or 100 meters, depending 

upon the line spacing, which was determined by water depth.  Line spacing was generally 

set to 40 meters in water depths of 0 to 25 feet (7.62 m), 60 meters in depths between 25 

and 35 feet (7.62 – 10.67 m), and 90 meters in depths greater than 35 feet (10.67 m). The 

shallowest charted depth determined the range scale and line spacing used. For example, 

if the shallowest charted sounding is 21 ft while the deepest charted sounding on that line 

is 34 ft, a line spacing of 40 m and a range scale of 50 m would be used for the entire 

line. The criteria of acquiring 200% SSS coverage for object detection was accomplished 

using the aforementioned parameters and Technique 1 as set forth in Section 6.1 of the 

HSSD (2011), in which a single survey was conducted with the tracklines separated by 

less than one-half the distance required for 100-percent coverage. 

 

A Subsea Systems Cable Payout Indicator was used to digitally record the tow cable 

length from the sheave.  The cable out values were recorded in the sidescan .xtf files, and 

later used for layback calculations.  Cable out was also noted in the acquisition logs. The 

side scan sonar was generally towed at heights of the required 8 to 20 percent of the 

range scale, although due to factors depth and noise, the side scan sonar was occasionally 

towed at heights of less than 8 to 20 percent of the range scale.  Confidence checks were 

observed and recorded in the logs. 

 

Chesapeake Technologies SonarWiz Map4 V4.03.0091 software was used for data 

collection. C&C Technologies’ proprietary Hydromap software was used to layback 

correct the side scan sonar data. Following layback correction, side scan sonar data was 

processed, evaluated and contacts identified using SonarWiz5 V5.01.0026 in the field and 

SonarWiz5 V.5.03.0027 and SonarWiz5 V5.04.0031 during post-field operations. Details 

on the processing workflow are outlined in section B.2. 

 

B. QUALITY CONTROL 

 

B.1 MULTIBEAM  

 

B.1.1 CROSSLINE COMPARISONS 
 

  B.1.1.1 HYDROMAP STATISTICAL COMPARISONS 

Crossline statistical comparisons are performed for every line of multibeam data.   

Hydromap contains a tool that compares data from a main line with data from crosslines. 
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The comparison calculates the mean difference and noise level as a function of cross-

track position.  The measurements are used for quantitative quality assurance for system 

accuracy and ray-bending analysis.  In general, crosslines are used to produce reference 

data. The reference data is considered to be an accurate representation of the bottom. 

Since the data is taken from an orthogonal direction, the errors should at least be 

independent. 

 

The crosslines are processed to produce the best possible data.  Sound velocity profiles 

are taken to minimize any possible ray bending, and the multibeam swath angle is filtered 

to five degrees, which ensures that there are no measurable ray bending or roll errors.  

The data is binned and thinned using a median filter.  The crossline swath data is then 

merged into a single file, and edited to ensure that there are no remaining outliers.   

 

The line to be evaluated is processed to produce a trace file. Trace files are binned 

soundings that have not been thinned. The files contain x, y, and z data, as well as 

information on ping and beam numbers that is used for analysis. Processing parameters 

are set to use all beams with no filtering, and tidal affects are removed using predicted 

tides generated from Micronautics world tide software.   

 

The effects of ray-bending can be measured by observing the values of the mean 

difference curve. Ray-bending produces a mean difference which curves upward or 

downward at the outer edges of the swath in a symmetric pattern around nadir. The value 

of the difference at a given across-track distance indicates the amount of vertical error 

being introduced by incorrect ray-bending corrections.  

 

The accumulated statistics of all main line soundings compared to all crosslines is 

processed to produce four across-track profiles.  The profiles represent the mean 

difference, standard deviation, root-mean-square difference, and percentile confidence 

interval. The data is provided in graphical form in a separate pdf document for each main 

line.  These pdfs are found in Separates IV of the reports.  

  

  B.1.1.2 CARIS HIPS/SIPS COMPARISONS 

In addition to the Hydromap crossline statistics, crossline comparisons were performed in 

CARIS HIPS/SIPS 7.1 using the surface difference tool as well as the CARIS QC Report 

utility. A 1-m BASE surface of the mainscheme lines was created as well as a 1-m BASE 

surface of the crosslines. A difference surface between the mainscheme and crossline 

BASE surfaces was then computed. The difference surface was used as a data cleaning 

tool as well as a quality control tool. As outlined in Section 5.2.4.3 of the HSSD (2011), 

it was noted if the depth values for the two datasets differed by more than the maximum 

allowable Total Vertical Uncertainty (TVU) for IHO order 1 survey for the depth range 

(Table No. 4). Areas were further evaluated where the depth values for the two datasets 

differed by more than the maximum allowable TVU and the source of error identified and 

explained.  
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Table No. 4. Maximum TVU values for IHO order 1 for water  

depths of 5 – 25 m in increments of 5 m. 

a b Water Depth (m) Maximum (TVU) 

0.5 0.013 5 0.504207 

  10 0.516624 

  15 0.53668 

  20 0.56356 

  25 0.596343 

 

Crossline comparisons were also generated using the CARIS QC report utility. Each 

crossline was compared to the depth layer of the 1-m BASE surface of the survey 

mainscheme lines. The crossline sounding data was grouped by beam number (1 – 254 in 

increments of 1) and survey statistic outputs include the total soundings in the range, the 

maximum distance of soundings above the reference surface, the maximum distance of 

soundings below the reference surface, the mean of the differences between the crossline 

soundings and the surface, the standard deviation of the mean differences, and the 

percentage of soundings that fall within the depth standards for a selected IHO Order. 

Although all IHO Orders (Special Order, Order 1a, Order 1b and Order2) were selected, 

the percentage of crossline soundings that are within Order 1a specification is of primary 

interest for this survey. The quality control statistics were evaluated for extreme values 

and are shown in Separates IV. The BASE surfaces have been submitted in the CARIS 

directory (Refer to section B.1.2.1). 

 

B.1.2 PROCESSING 

 

All multibeam data collected for OPR-K354-KR-11 was processed using CARIS 

HIPS/SIPS.  Prior to importing any sounding data into CARIS, a HIPS vessel file (.hvf) 

was created.  This vessel file includes significant physical dimensions of the vessel, as 

well as error estimate values for all major equipment integral in the collection of the data.  

Error estimates assigned to the survey equipment utilized in determining the ship 

dimensions and physical offsets between equipment were based upon the manufacturers’ 

specifications.  Error estimates assigned to major survey equipment used in determining 

water depths and horizontal positions were based upon manufacturers’ specifications as 

listed within the TPE resource link provided on the CARIS web page.  The vessel file 

used for this project is included in the CARIS projects submitted in conjunction with this 

report. 

 

In order to allow for more efficient processing of the data, subareas within each Sheet 

were treated as independent surveys. CARIS project directory structures were created 

according to the format required by CARIS.  All lines converted were assigned a project, 

vessel, and day.  Multibeam data was reviewed in the CARIS HIPS/SIPS swath editor, 

and erroneous bathymetry was rejected from the project.  
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CARIS HIPS/SIPS was used to apply tides, compute TPU, merge and create BASE 

surfaces as well as for final multibeam data cleaning and side scan sonar contact 

correlation. Tides were applied to all data in CARIS using verified tidal data downloaded 

from the NOAA CO-OPS website, and corrected using a tidal zone definition file (.zdf) 

supplied by NOAA. (Refer to Section C.6 for detailed tide correction information). 

CARIS HIPS was used to compute the Total Propagated Uncertainty (TPU) for each 

sounding using the parameters shown in Illustration No. 1.  

 

 
Illustration No. 1. Total Propagated Uncertainty (TPU) values. 

 

According to CO-OPS, the sensor at 8762075 Port Fourchon LA, is an Aquatrak acoustic 

sensor and the understood uncertainty for these sensors is 0.009 m, which was used as the 

measured tide TPU value. Also according to CO-OPS, the tidal zoning error is not 

expected to exceed the 0.45 m tolerance (at the 95% confidence level) as listed in Section 

4.1.6 of the HSSD (2011). However, this section also states that typical errors associated 

with tidal zoning are 0.20 m at the 95% confidence level and this is the zoning error used 

for this survey. All error values entered in CARIS for the TPU calculation are assumed to 

be at the 1 sigma level, and the value provided by CO-OPS should be divided by 1.96, 

according to the Field Procedures Manual Section 4.2.3.8. Therefore, a final value of 

0.102 m was entered as the zoning tide value for the CARIS TPU calculation.  

 

The measured sound speed value was set at 2 m/s since if the sound speed measured at 

the transducer compared to the sound speed calculated by the previous cast changes by 

this value (2 m/s), a new sound speed cast is necessary. The surface sound speed value 

was set at 0.8 m/s with the following reasoning: 

 

The YSI 600R sonde is used to calculate the sound speed at the multibeam transducer. 

The resultant sound speed is a function of temperature and salinity (ignoring the effects 

of depth/pressure because the sensor is near the sea surface). The Law of the Propagation 

of Variances states that the uncertainty associated with an unknown (in this case sound 
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speed) can be calculated if the variance associated with a series of known variables (in 

this case salinity and temperature) is known.  

 

The specifications for the 600R (http://www.ysi.com/productsdetail.php?600R-9) are 

shown in Table No. 5 and the known amount by which a certain change in salinity and 

temperature affect sound speed are shown in Table No. 6. 

 
Table No. 5. Accuracies associated with salinity and temperature measured bythe YSI 600R sonde 

Parameter Accuracy 

Salinity  1% of reading or 0.1 ppt (whichever is greater) 

Temperature  0.15 C 

 
Table No. 6. The amount that sound speed changes with changes in salinity and temperature. 

Parameter Change in parameter Change in Sound Speed 

Salinity 1 ppt 1.3 ms 

Temperature 1 C 4.5 m/s 

 

If the salinity is, for example, 30 ppt at the sea surface, then the uncertainty surrounding 

this measurement (using values in Table No.6) is: 30 * .01 = ± 0.3 ppt. The amount that 

0.3 ppt salinity would change sound speed is: 

 
The accuracy associated with the temperature measurement is  0.15 C (Table No.6) and 

the amount that this value would change the sound speed is:  

 
The total uncertainty of the sound speed measurement is determined by calculating the 

square root of the quadratic sum of the individual uncertainty sources. 

 

 

 

 

 
 

This value of approximately  is within the range of values provided in the CARIS 

HVF Uncertainty Values document in Appendix 4 of the Field Procedures Manual, which 

is 0.2 to 2 m/s. 

 

http://www.ysi.com/productsdetail.php?600R-9
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After the tides were applied to the multibeam data and the TPU computed, the multibeam 

lines were merged. Separate BASE surfaces were created for each subarea.  BASE 

surfaces were generally named as <Survey registry number>_<Subarea>_<units of 

resolution>.  All BASE surfaces were created as uncertainty surfaces with a single 

resolution of 1 meter (in water depths of 0 – 20 m). This resolution ensured that a 2 x 2 x 

1 m object would appear in the grid, in accordance with Section 5.2.2.2 of the HSSD 

(2011).  All BASE surfaces were created based upon the IHO Order 1a standards.   

 

The standard deviation layers of the BASE surfaces were used as a basis for data 

cleaning.  Areas of high standard deviation were investigated by all means appropriate, 

including subset editor, swath editor, and comparison to charts, side scan sonar data and 

side scan sonar contacts imported from SonarWiz5 (see Section B.2).  If data was found 

to misrepresent the seafloor, it was rejected.  

 

Object Detection Coverage (investigation data) was obtained over all potentially 

significant features that measured 1 x 1 x 1 m in water depths up to 20 m. All contact 

investigation data was cleaned in the swath editor before being incorporated into a BASE 

surface. All investigations in a subarea were incorporated into one BASE surface named 

<Survey registry number>_<Subarea>_<Investigations>_<units of resolution>. All 

investigation BASE surfaces were created as uncertainty surfaces with a single resolution 

of 0.5 m to ensure that a 1 x 1 x 1 m object would appear in the grid. The investigation 

data was reviewed with respect to mainscheme multibeam lines, charted data and side 

scan sonar contact information. The investigation data was reviewed in the subset editor 

and, if needed, a designated sounding was assigned to the least depth sounding of an 

identified contact. 

 

After all data had been cleaned, and all least depths on contacts had been designated, the 

BASE surfaces were finalized for submission. The final BASE surfaces were generated 

from the higher of the standard deviation or uncertainty values in order to maintain a 

conservative uncertainty estimate, as outlined in section 4.2.6 of the 2011 Field 

Procedures Manual. Following the completion of processing of all subareas within a 

survey, the areas were combined onto one external USB hard drive for submission to the 

Atlantic Hydrographic Branch for review. 

 

B.1.2.1 CARIS DIRECTORY STRUCTURE 

Two CARIS projects were submitted, one for each Subarea. Illustration No. 2 shows the 

directory structure for one project. Background data includes S-57 files of AWOIS areas, 

Local Notice to Mariners, nautical charts, survey bounds and a survey line file. In 

addition to the 1-m BASE surface of the entire survey and the 0.5 m BASE surface of the 

investigations, the separate BASE surfaces of the mainscheme lines and crosslines and 

were also retained. The Notebook folder contains a .hob and S-57 file of all contacts 

picked from side scan sonar data (refer to section B.2.4 for more information). 
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Illustration No. 3 shows the submitted CARIS Notebook directory structure. Background 

data is nearly identical to that of the CARIS projects, although the nautical chart is in a 

separate folder. One Final Feature File was created that contains all obstructions, oil and 

gas infrastructure, and bottom samples. This was submitted as a CARIS .hob file and is 

located within the Edit_Layers folder. The Multimedia folder contains all images 

associated with the Final Feature File.  

 

 
Illustration No. 2. CARIS directory structure. 

 

 
Illustration No. 3. CARIS Notebook directory 

structure. 
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B.1.3 CHART COMPARISON 

 

Chart comparisons were performed in CARIS HIPS/SIPS 7.1 using cleaned BASE 

surfaces of mainscheme and investigation lines, colored depth ranges, and sounding 

layers. The data was compared to the largest scale chart in this area, summarized in Table 

No. 7 and 8.  

 
Table No. 7. Nautical Charts used for Comparison 

Chart Number Scale Edition Edition Date 

11356 1:80,000 38 Jun 08 

 

Table No. 8. Nautical Chart Correction Dates 

Chart Number 
Corrected Through 

NM LNM 

11356 Jun 14/08 Jun 03/08 

   

The sounding layer to which charted soundings were compared was generated from a 1-

m BASE surface created for each of the subareas in each Sheet. The shoal biased radius 

option was always selected, however, the radius was selected as either distance on the 

ground (in ft) or mm at map scale; this potentially varied from sheet to sheet and is 

detailed in each Descriptive Report. A single-defined radius was chosen that generated a 

sufficient amount of soundings; this also potentially varied from subarea to subarea and is 

detailed in each Descriptive Report. 

 

B.2 SIDE SCAN  

  

B.2.1 IMAGE PROCESSING 

 

Side scan sonar data was processed using SonarWiz5 V5.01.0026 in the field and with 

SonarWiz5 V.5.03.0027 and V5.04.0031 during post-field operations. In the field, side 

scan sonar data was layback corrected using C&C Technologies’ proprietary Hydromap 

software. The side scan sonar data (in XTF format) was then imported into SonarWiz5 

with an auto TVG applied. The water column was auto tracked in the field and the data 

slant range corrected after importation into SonarWiz5. The side scan sonar data was 

evaluated and contacts identified. Contacts were always picked on slant-range corrected 

data and a gamma correction was often applied to the contact images to enhance contrast.  

 

B.2.2 REVIEW PROCESS AND PROOF OF COVERAGE 

 

The side scan operator reviewed all data during data collection and noted in the survey 

logs any significant features or surface/water column effects. All side scan data was then 

reviewed at least twice post-collection. As the geoscientist reviewed the data a coverage 

map was produced.  Any gaps in coverage were noted, logged in the rerun log, and 

brought to the attention of the party chief and the operators on shift. 
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A mosaic for each 100% of coverage was created and submitted for the requirement of 

the interim and final deliverables. The coverage’s were designated by an even/odd 

numbering system. These mosaics served as another quality control tool and were not 

only used for coverage but could be used to correlate contacts seen on adjacent lines.  

The mosaic images were also overlain with the nautical charts, sonar contact plot and 

bathymetry data to give a full picture of the survey area. 

 

B.2.3 CONTACT SELECTION 

 

Sonar contacts were tagged and recorded as each line was reviewed. All contacts with 

shadows were recorded.  All existing infrastructure, such as pipelines, wells, platforms, 

and buoys was also tagged.   

 

In addition to measuring the dimensions of each contact in SonarWiz5, each contact was 

assigned two attributes to aid in the processing workflow. The first attribute (UserClass1) 

provides the coverage from which the contact was tagged. The coverages were 

designated by an even/odd numbering system and therefore each contact was described as 

either 100_ODD (first 100% coverage being odd line numbers) or 200_EVEN (second 

100% coverage being even line numbers). The second attribute (UserClass2) was related 

to the nature of the contact and one of nine descriptors was chosen for each contact. 

These were: insignificant contact (INSCON), significant contact (SIGCON), offshore 

platform (OFSPLF), submerged pipeline (PIPSOL), submerged cable (CBLSUB), fish 

contact (FSHGRD), obstruction (OBSTRN), seabed area (SBAREA) and unknown 

contacts (UNKCON). 

 

All contacts which displayed a height of 1 meter or greater, calculated from the shadow 

length in SonarWiz5, were deemed to be significant within water depths of 20 meters or 

less, in accordance with Section 6.3.2 of the HSSD (2011). These were always given the 

attribute ‘SIGCON’. Other contacts may have been deemed significant based on their 

characteristics (dimensions, strength of return, location etc.). Large schools of fish were 

identified by shape, detached shadows and observations recorded in the acquisition logs 

and although generally not picked as contacts were explicitly noted as FSHGRD. The 2
nd

 

100% SSS was evaluated to confirm the fish contact and to make sure no other contacts 

were obscured. The label ‘seabed area’ (SBAREA) was used to include seabed change 

and features such as canholes. The ‘unknown’ (UNKCON) label was used in moderation 

and only if no shadow could be measured (this does not include pipelines, which are 

linear features and were marked as ‘PIPSOL’). The majority of the UNKCON are picked 

generally because of possible correlation to either a significant or insignificant feature 

found on an adjacent line based factors such as proximity, shape and size.  

 

Once all contacts were tagged and assigned the aforementioned attributes and 

dimensions, the significant contacts were filtered out using CARIS Notebook 3.1 and 

exported as an S-57 file. The S-57 file was brought into CARIS HIPS/SIPS and evaluated 
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in the map window with BASE surfaces of the mainscheme lines and completed 

investigations to ensure complete coverage over the targets. All significant contacts not 

fully developed with multibeam data were investigated further. 

 

B.2.4 CONTACT CORRELATION 
 

In order to aid with the multibeam cleaning process, all contacts were exported from 

SonarWiz as a .csv file in the form of Sheet_Subarea_AllContacts_year-JD.csv. If 

excessive pipelines existed in the region, these were filtered out using Microsoft Excel 

and saved as a separate file. Pipelines could then be identified separately and toggled on 

and off in the CARIS map window interface so as not to interfere with the correlation of 

other contacts; pipelines were noted as either charted or uncharted but not correlated. 

Contacts were brought into Notebook 3.1 as points under the LNDMRK class. The 

contacts were exported as an S-57 file and brought into CARIS. In the CARIS selection 

window several columns were modified to display the attribute information of the 

contacts. Table No. 9 describes the attribute mapping for the S-57 contact file and 

associated CARIS column name. 
 

Table No. 9. S-57 Contact Attribute Mapping 

CSV Field Attribute CARIS column name 

TargetName OBJNAM Object Name 

ClickX EASTING n/a 

ClickY NORTHING n/a 

PingNumber CARIS KEY n/a 

MapImageName PICREP Pictorial Representation 

UserClass1 NINFOM Information in national language 

UserClass2 NTXTDS Textural description in national language 

Description INFORM Information 

 

The .csv file exported from SonarWiz5 was also saved as a Microsoft Excel spreadsheet 

and served as the basis of the Side Scan Sonar Contact List contained in Separate V; note 

that there are sometimes two Contact Lists, one for each Subarea. The columns retained 

were shifted in the order shown in Table No. 10. Many of these were retained in addition 

to the columns required as stated in Section 8.3.2 of the HSSD (2011).  

 

As shown in Table No. 10, Columns R (Contact Correlation) and S (Distance from 

Primary) were added to aid in the contact correlation process and columns T 

(Comparison with SWMB) and U (Contact Depicted in S-57 Feature File) added in 

accordance with Section 8.3.2 of the HSSD (2011). Once the multibeam BASE surfaces 

had been reviewed for anomalous data points in conjunction with charts and side scan 

sonar contacts (refer to Section B.1), the contacts were systematically reviewed in the 

CARIS HIPS/SIPS map window with respect to BASE surfaces and charted features. The 

attributes of each contact were examined in the CARIS selection window and the final 

four columns of the side scan sonar contact list populated as each contact was reviewed. 
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The ‘Contact Correlation’ column was filled in as (1) No duplicate contact, (2) Primary, 

or (3) Secondary to the <Target Name of Primary>. The Primary contact was chosen 

from the SSS as the image that best represented the contact. When a Primary contact was 

picked for a platform, not only was the image quality taken into account, but also the line 

on which the contact was tagged. This was done to obtain the best possible position and 

to avoid picking a contact on lines that exhibited excessive turning. The information from 

the Primary contacts was used in creation of the S-57 Feature File. The distance between 

the primary and secondary contacts was measured in CARIS and recorded in the 

‘Distance from Primary’ column in order to provide a quality check on the side scan 

sonar positioning. The ‘Comparison with SWMB’ column is the result of comparing the 

side scan sonar data to the multibeam data. These were recorded as follows: (1) contact 

did not appear in MB or (2) provide the least depth: swmb least depth = x.x. Information 

regarding investigations that proved or disproved the significance of a specific contact is 

also provided in this column. The final column ‘Contact Depicted in S-57 Feature File’, 

was populated by 4 statements, 3 of which are provided in Section 8.3.2 of the HSSD 

(2011). These are: (1) yes, obstr, (2) yes, sounding only, or (3) no. An additional option 

was added for platforms as (4) yes, ofsplf. If a contact is represented by a primary and 

secondary contact and also represented in the S-57 Feature File, the final column will say 

‘yes’ for all primary and secondary contacts. However, only the Primary contact 

information will be used in the S-57 Feature File. 
 

Table No. 10. Side Scan Sonar Contact List Template. 

Spreadsheet Column Column Name 

Column A TargetName 

Column B LineName 

Column C EventNumber 

Column D SonarDateTime 

Column E ClickLat 

Column F ClickLon 

Column G ClickX 

Column H ClickY 

Column I FishAltitude 

Column J RangeToTarget 

Column K MeasuredHeight 

Column L MeasuredLength 

Column M MeasuredShadow 

Column N MeasuredWidth 

Column O UserClass1 

Column P UserClass2 

Column Q Description 

Column R Contact Correlation 

Column S Distance from Primary 

Column T Comparison with SWMB 

Column U Contact Depicted in S-57 Feature File 
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C. CORRECTIONS TO ECHO SOUNDINGS 

 

C.1 VESSEL OFFSET MEASUREMENTS AND CONFIGURATION  

 

Prior to survey operations, offsets to the antennas and other survey equipment were 

measured.  Offsets were measured from the Central Reference Point (CRP) to all relevant 

points on the survey vessels (bow, stern, antennas, transducers, etc.) using traditional 

survey techniques that incorporated plumb bobs, tape measures, and digital levels.  The 

CRP was established as an arbitrary point on the central across track axis of the vessel. 

The results of the vessel survey are shown in diagram form in Appendix A. 

 

Layback was applied to all sidescan .xtf files using the hydromap layback correction tool.  

Illustration No.4 explains the numbers and the calculations for this process.  The catenary 

factor (cf) was set at 1.0 for all lines. This was done because the use of a depressor wing, 

combined with very little cable out, made it very unlikely that there was enough catenary 

to factor into the equation.  The static setback from nav to cable block (a) was a constant 

value of 21.707m.  This was the along track distance from the primary GPS to the 

sidescan sheave on the a-frame.  Height of cable block above echo sounder (h) was also a 

constant value.  A measurement of 4.0 meters from the waterline to the sheave was used 

for this value. 

 

Fish depth, water depth, and fish altitude are values that are recorded into the raw .xtf 

file.  The fish depth was obtained from either the pressure sensor on the sidescan, or the 

fish altitude (bottom track) subtracted from the water depth.  If the pressure sensor in the 

fish was not working properly, fish altitude was used for this calculation.   
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Illustration No. 4.  Hydromap layback correction diagram. 

 

 

An Applanix POSMV 320 motion sensor was integrated with the multibeam echo 

sounder to provide real-time heave, pitch, and roll corrections. Lever arms from the 

Primary IMU and Primary POSMV to the vessel CRP were entered into the POSMV 

control software (Illustration No. 5).  POSMV position and motion were output with 

respect to the CRP and input into the EM3002 topside for real-time correction. The 

POSMV GPS position was used as the tertiary positioning system, and not used in post 

processing. 
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Illustration No. 5. POSMV GPS and IMU lever arms from the CRP. 

 

In the SIS control software, position and motion corrections were applied using lever 

arms to the EM3002 transducer. Equipment offsets from the CRP were entered into the 

Simrad SIS software (Illustration No. 6). The Primary C-NAV 2050 GPS offsets were 

entered into POS, Com1 and the Secondary C-NAV offsets were entered into POS, 

Com3. The multibeam transducer offsets were entered in Sonar Head 1. The offsets for 

POS, COM4 (POSMV Position) and Attitude 1, Com2 (POSMV Attitude) are entered as 

zero because the lever arms in the POSMV control software cause the position and the 

attitude of the POSMV to be output with respect to the CRP.    
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Illustration No. 6. Equipment offsets entered into the SIS software. 

 

 

C.2 STATIC AND DYNAMIC DRAFT CORRECTIONS 

 

In order to correct for the dynamic draft of the vessel, a squat and settlement test was 

performed.   

 

A CNAV RTK base station was set up on land over an arbitrary point, and one hour of 

static GPS observations were made to establish an accurate base station position.  A 

location with hard ground, good satellite visibility, and a clear line of site to the test area 

was chosen for this setup.  The RTK rover was pole mounted on the vessel directly over 

top of the CRP. 

 

Five total lines were run for this test, with each line including three minutes of RTK data 

collection at 0000, 0700, 1000, 1400, and 1800 RPMs.  To run these five lines and stay 

within range of the base station corrections, a single line was run back and forth along the 

shoreline. RTK ellipsoid heights were extracted from the GPS data, and then tide 

corrected using tide station 8760894 (Calcasieu Pass, LA).  A graph of the results can be 

found in Illustration No. 7.    

 

The vertical corrections varied with speed, as shown in Table No. 11. All values were 

applied to the data in CARIS during post-processing 
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Inez McCall Squat Test  

June 30, 2011
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Illustration No. 7. Inez McCall squat test results. 

 

The vertical corrections varied with speed, shown in Table No. 11. All values were 

applied to the data in CARIS during post-processing.  

 
Table No. 11. Squat and Settlement test results for the Inez McCall  

South of Cameron, LA in the Gulf of Mexico (June 29 and 30, 2011) 

Vertical Correction (m) Speed (m/s) 

0.00 0.00 

0.01 1.58 

0.07 2.29 

0.14 3.29 

0.26 4.15 

 

The Inez McCall was equipped with a draft tube, which was read at least once daily 

during survey operations. Water level/draft entries were updated directly into the SIS 

system software as required.  
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C.3 MULTIBEAM CALIBRATION 

 

Prior to the survey, standard patch tests were performed to determine correctors for 

latency, pitch, roll, and heading. The patch tests were performed using the following 

procedures: 

  

Latency: Two lines were run directly over the same target.  The line was run once at a 

slow speed (<4 knots) and again at a fast speed (>8 knots).  The location of the target was 

inspected and had there been a difference in its location on each of the passes, latency 

would have been calculated.  No timing error was detected. 

Pitch: A set of reciprocal lines was run over the target at a low speed. 

Roll: A set of collinear, reciprocal lines were run. 

Heading: Two sets of collinear reciprocal lines were run.  

 

An initial patch test took place outside of Port Fourchon, LA on the 14
th

 of June 2011, 

and a second was performed south of Cameron, LA on July 30
th

, 2011.  The second test 

was done as a check on quality of the first calibration due to concerns with the accuracy 

of the heading results. The results from the July 30
th

 patch tests were used as the final 

angular offsets (Table No. 12).   

 
Table No. 12. Patch Test Results (Inez McCall – June 30, 2011 – South of Cameron, La) 

Roll Pitch Heading 

-0.125 4.463 -1.665 

 

On September 22, 2011, another patch test was performed due to equipment failure; the 

EM3002 stopped working. After troubleshooting the topside and connections, it was 

determined that the problem was below the waterline, either with the cable or with the 

transducer. The boat was put into dry dock; the transducer and cable were replaced and a 

new patch test was performed. Results are shown in Table No. 13. 

 
Table No. 13. Patch Test Results (Inez McCall – September 22, 2011 –South of Port Fourchon , La) 

Roll Pitch Heading 

-0.117 4.755 -1.569 

 

On November 11, 2011 another patch test was conducted after noticing misalignment in 

investigation multibeam data in CARIS. Results are shown in Table No. 14.  The CARIS 

vessel file was updated and correctors applied for data between September 22 and 

November 11, 2011. 

 
Table No. 14. Patch Test Results (Inez McCall – November 11, 2011 –South of Port Fourchon , La) 

Roll Pitch Heading 

-0.17 3.72 2.521* 

*Heading value entered in CARIS vessel file because it was not corrected for in real time; refer to below 

text and Illustration No. 8 for more information. 
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In general, the angular offsets from the patch tests were entered directly into the Simrad 

SIS software for correction in real-time (Illustration No. 8).  The pitch and roll offsets 

were entered under Sonar head 1 (found as S1H in the emdump file), while the heading 

offset was entered under Attitude 1, Com2 (found as MSG in the emdump file). 

However, the heading value from the November 11
th

 patch test was not entered in SIS 

where it would be corrected for in real-time (Illustration No. 7). Therefore, the CARIS 

vessel file was updated to correct for the heading in post-processing with the correct 

heading value of 2.521º.  

 

 
Illustration No. 8. Patch test results from June 30

th
, 2011 and where they were entered in SIS. When 

the heading is entered under Attitude 1, COM2, it is corrected for in real-time (red box). However, 

the November 11
th

 heading value was entered in Sonar head 1 where it is not corrected for in real-

time (blue box), and therefore was corrected for in the CARIS vessel file. 

 

 

C.4 SOUND SPEED CORRECTIONS 

 

Sea Bird Electronics SBE19 CTDs were used for speed of sound measurements.  Casts 

were performed at least once daily and more often as needed. Each sound speed profile 

collected was reviewed for anomalies and extended by at least an additional 50 feet 

beyond the deepest reading of the CTD. The intent of the extended data is strictly to 

avoid error messages associated with bad multibeam pings that were deeper than the 

sound speed cast.   Extending the profile was accomplished by averaging the last ten to 

twenty data points in the profile. The onboard processor of the cast determined how many 

points to average in order to create an extension that accurately reflected the downward 

trend of the data.  Sound speed casts were always performed at the deeper end of the 

survey area. If water depths began to exceed the depth of the cast, another sound speed 

cast would be taken. The multibeam data was corrected for the water column sound speed 

in real-time and an Endeco YSI R600 sound speed profiler was used to determine sound 

speed at the transducer. The difference between the sound speed measured by the SBE19 

CTD and the sound speed at the transducer was monitored in the SIS software. A 

difference of more than 2 m/s required a new cast be taken.  The mean water column 

sound velocity was applied to the singlebeam echo sounder data.   
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C.5 TIDE AND WATER LEVEL CORRECTIONS 

 

Tides were applied to all data in CARIS during post-processing using tidal data 

downloaded from the NOAA CO-OPS website, and corrected using a tidal zone 

definition file (.zdf) supplied by NOAA.  This zone file, called K354KR2011CORP.zdf, 

uses station number 8762075 (Port Fourchon, LA) as the primary gauge. Table No. 15 

shows the tidal zone and correctors that were used.  Tidal data were processed using the 

1983-01 epoch.  The tide (.tid) and zone definition (.zdf) files are included in the CARIS 

projects submitted in conjunction with this report. The subordinate gauge 8763535 

(Texas Gas Platform) in Caillou Bay was maintained and operated by C&C Technologies 

for the duration of the survey (Table No. 16). However, this data was not used for final 

data processing; refer to specific Descriptive Reports for details. 

 
Table No. 15. Port Fourchon Tide Zones and Correctors. 

Tide Zone Reference Station 
Primary/ 

Secondary 
Time Corrector Range Ratio 

CGM716 8762075 PRIM -18 1.05 

WGM266 8762075 PRIM -18 1.21 

WGM276 8762075 PRIM -24 1.33 

WGM265 8762075 PRIM -24 1.21 

WGM277 8762075 PRIM -30 1.33 

WGM264 8762075 PRIM -30 1.21 

 
Table No. 16. Texas Gas Platform Tide Zones and Correctors. 

Tide Zone Reference Station 
Primary/ 

Secondary 
Time Corrector Range Ratio 

CGM716 8763535 SEC -24 0.836 

WGM266 8763535 SEC -24 0.963 

WGM276 8763535 SEC -30 1.059 

WGM265 8763535 SEC -30 0.963 

WGM277 8763535 SEC -36 1.059 

WGM264 8763535 SEC -36 0.963 
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APPENDIX A - VESSEL DESCRIPTION 
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INEZ McCALL 
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VESSEL PROFILE 
 

Vessel Name INEZ McCALL 

 

Owner/Operator Cameron Offshore Vessels 

Flag/Home Port USA/Cameron, La 

US Coast Guard Official Number 648625 

Year Built 1982 

Place Built Biloxi, MS 

Hull Material Steel 

Official Number 648625 

Intended Service Supply Vessel 

Operational Area Gulf of Mexico 

Tonnage Certificate Issued by ABS 

Loadline Certificate Issued by ABS 

Certificate of Classification Issued by ABS full hull & machinery  

 

SPECIFICATIONS 
 

Length 108 ft. LOA 

Breadth 24 ft 

Depth 11.5 ft 

Draft (summer load) 8 ft 

Gross Tonnage 92 US regulation tons 

Net Tonnage 63 US regulation tons 
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APPENDIX B – EQUIPMENT DESCRIPTIONS 
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LETTER OF APPROVAL 
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This report is respectfully submitted. 

 

Field operations contributing to the accomplishment of this survey were conducted under 

my direct supervision with frequent personal checks of progress and adequacy.  This 

report has been closely reviewed and is considered complete and adequate as per the 

Statement of Work. 

 

 

 

 

John Baker 

Chief of Party 

C&C Technologies 

December 2011 
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