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SURVEY W00213

SPECIAL NOTE

Survey W00213 was originally submitted as “H12005”.  After submission to the Atlantic 
Hydrographic Branch (AHB), survey H12005 was found to be in noncompliance with National
Ocean Service Hydrographic Survey Specifications & Deliverables (NOS HSSD) requirements 
for basic hydrographic surveys.  As a result, survey H12005 was re-registered as survey 
“W00213” and is considered as Outside Source Data. 

The deliverables for survey W00213 did not include a Descriptive Report (DR).  The following 
Data Acquisition & Processing Report (DAPR) shall serve as the report of survey for W00213.
In addition, AHB has appended a Compilation Log and an H-Cell Report to this document, 
which have been written to supplement and/or clarify the original DAPR and pass critical 
compilation information to the cartographers in the Marine Chart Division. 

During office review, AHB made comments in the DAPR using Red, Bold, and Italic text. 
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EM1002 installation parameters NOAA SHIP NANCY FOSTER 
Cruise# NF-09-01-USVI 
Software:
--------- 
SPTX : 1.0.6 991014 
SPRX : 1.0.6 991014 
BSP  : 1.5.5 050809 
PU   : 2.2.1 031031 
Hull Unit Included: No 

Motion Sensor: 
---------------- 
Source = Attitude Sensor, Port 2 
Starboard Pos. = 0.00 
Forward Pos.   = 0.00 
DownwardPos.   = 0.00 
Sensor Delay   = 0 
Roll Offset    = 0.00 
PitchOffset    = 0.00 
Heading Offset = 0.00 
Roll Ref. Plane= Pitch-Roll Axis Plane 

Waterlevel:
------------- 
Downward Pos.  = -1.98 

Transducer:
-------------- 
Forward Pos.   = 0.81 
Starboard Pos. = 1.86 
Downward Pos.  = 1.68 
Heading Re Bow = 0.03 
Roll           = -0.01 
Pitch          = 0.05 

Heading:
-------- 
Source          = Attitude Sensor 
Offset          = 0.00 
Format          = NMEA HDT 
1PPS            = In Use 
Clock Offset (s)= 0 

# Serial port no. 1 
-------------------- 
Port will read: GGA ZDA  
Baud Rate   = 19200 baud 
Data Bits   = 8 bits 
Stop Bits   = 1 bits 
Parity      = None 

# Serial port no. 2 
-------------------- 
Port will read: Attitude  
Baud Rate   = 19200 baud 
Data Bits   = 8 bits 
Stop Bits   = 1 bits 
Parity      = None 

# Serial port no. 3 
-------------------- 
Port will read: None  
Baud Rate   = 9600 baud 
Data Bits   = 8 bits 
Stop Bits   = 1 bits 
Parity      = None 
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# Serial port no. 4 
-------------------- 
Port will read: None  
Baud Rate   = 9600 baud 
Data Bits   = 8 bits 
Stop Bits   = 1 bits 
Parity      = None 

# Ethernet
-------------------- 
Port will read: None  

# Clock Synchronization: 
----------------------- 
Sync. To: External Clock 

Active Pos. Sys. on Port 1 

# Positioning System on Port 1 
------------------------------- 
Motion Correction = Enabled 
Geoid         = WGS_84 
Forward Pos.  = 0.00 
Starboard Pos.= 0.00 
Downward Pos .= 0.00 
Pos.Delay     = 0.0 
Time To Use   = From Datagram 

# Positioning System on Port 3 
------------------------------- 
Motion Correction = Disabled 
Geoid         = WGS_84 
Forward Pos.  = 0.00 
Starboard Pos.= 0.00 
Downward Pos .= 0.00 
Pos.Delay     = 0.0 
Time To Use   = From System 

# Positioning System on Port 4 
------------------------------- 
Motion Correction = Disabled 
Geoid         = WGS_84 
Forward Pos.  = 0.00 
Starboard Pos.= 0.00 
Downward Pos .= 0.00 
Pos.Delay     = 0.0 
Time To Use   = From System 

# Positioning System on Ethernet 
------------------------------- 
Motion Correction = Disabled 
Geoid         = WGS_84 
Forward Pos.  = 0.00 
Starboard Pos.= 0.00 
Downward Pos .= 0.00 
Pos.Delay     = 0.0 
Time To Use   = From System 
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EM1002 runtime parameters NOAA SHIP NANCY FOSTER 
Cruise# NF-09-01-USVI 

# Sounder Main: 
--------------- 
Sounder Mode          = Off 
Ping Mode             = Auto 

# Sounder Depth is supposed to be within:  
------------------------------------------ 
Min. Depth             = 1 m 
Max. Depth             = 1200 m 

# Sector / Beams: 
----------------- 
Max Port Angle         = 45 deg 
Max Starboard Angle    = 45 deg 
Max Port Coverage      = 600 deg 
Max Starboard Coverage = 600 m 

Beam Spacing           = Equidistant 
Angular Coverare       = Automatic 

Tracking               = Auto 

Depth To Normal Incidence    = 60m 
Normal Incidence Backscatter = -25dB 
Oblique Backscatter          = -25dB 

# Sound Speed: 
-------------- 
Sound Speed Profile    = 00011_06069183.98.asvp 
Tx Sound Speed         = 1538.7 m/s 
Sound Sensor Offset    = 0.0 m 
Sound Speed Source     = Probe 

# Seabed Imaging: 
----------------- 
TVG Law Crossover Angle= 25 deg. 

# Gain: 
------ 
Absorbtion Coeff.      = 30.00 dB 
Range Gate             = Normal 

# Filtering: 
------------ 
Slope Filter           = Active 
Sector Tracking Filter = Active 

# Manual Control: 
----------------- 
Tx Power               = -10 dB 
Fixed Gain             = 30 dB 

# Simulator: 
------------ 
Min. Depth             = 50 m 
Max. Depth             = 50 m 
Slant X                = 0 deg 
Slant Y                = 0 deg 
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Hydrographic Systems Inventory    Cruise# NF-09-01USVI HARDWARE 

Equipment type Manufacturer Model Serial # Firmware
Transducer Kongsberg/Simrad EM1002 288 N/A

Transceiver Unit Kongsberg/Simrad EM1002 303 N/A
Transducer Reson 7125 1008231 N/A

Transceiver Unit Reson 7-P 51530 MR6
Inertial GPS PCS Applanix POS/MV 320 V4 2249 3.2

IMU Applanix LN 200 447 N/A
IMU Applanix LN 200 047 N/A

DGPS Trimble DSM 132 224096283 3.0
Acquisition Sun MicroSystems Solaris 8 TT32220431 N/A

SVP SBE SBE 911 1448 N/A
SVP SBE SBE 19 0355 N/A
SVP Reson SVP 70 N/A N/A

�
�
�
�

Hydrographic Systems Inventory    Cruise# NF-09-01 USVI SOFTWARE
Equipment type Manufacturer Model Software Version 

Inertial GPS PCS Applanix POS/MV 320 V4 4.22
Navigation Coastal Oceanographics N/A 2009a 
Acquisition Kongsberg/Simrad MERLIN 5.2 V2 
Acquisition Reson PDS 2000 3.4.0.2
Processing NOAA Velocwin 8.85
Processing CARIS HIPS & SIPS 6.1 SP2
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POS/MV Set-up EM1002 

COM1
Baud Rate=19200  
Parity=None 
Data Bits=8 Bits  
Stop Bits=1 Bit  
Flow Control=None  
Output Select=NMEA  

NMEA Output=GGA,ZDA,VTG    Update Rate=1Hz    Talker 
ID=IN  
Roll Positive Sense=Port UpPitch Positive Sense=Bow UpHeave 
Positive Sense=Heave Up  Input Select=None  

COM2
Baud Rate=19200  
Parity=None 
Data Bits=8 Bits  
Stop Bits=1 Bit  
Flow Control
Output Select=Binary  

Binary Output     Update Rate=100 Hz     Frame=Sensor 1     Formula Select=SIMRAD 1000 
(Tate-Bryant) Roll Positive Sense=Port UpPitch Positive Sense=Bow UpHeave Positive 
Sense=Heave Up  Input Select=None  

COM3
Baud Rate=19200  
Parity=None 
Data Bits=8 Bits  
Stop Bits=1 Bit  
Flow Control=None  
Output Select=None  
Input Select=Base 1 GPS 
Base GPS Input  

Input Type=RTCM 1 or 9Line=Serial  

Ethernet Logging ControlLogging Group Select=111,113 Logging Control  
Output Rate (groups 1, 102, 103)=20 Hz  

Ethernet Realtime Output ControlOutput Group Select=1,22,3,7,10,111,113 Output Control 
Output Rate (groups 1,102, 103)=2 Hz  

Events Event 1=Positive Edge Trigger  
Event 2=Positive Edge Trigger  

GAMS Parameter Setup 
Two Antenna Separation (m)=2.253Heading Calibration Threshold (deg)=0.700Heading 

Correction (deg)=0.000 Baseline Vector  

X Component (m)=-2.253   Y Component (m)=0.027   Z Component (m)=0.011 
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Heave Filter  
Heave Bandwith (sec)=18.000  
Damping Ratio=0.707  

Lever Arms & Mounting AnglesLever Arms & Mounting Angles 
Ref. to IMU Lever Arm    X (m)=0.737    Y (m)=0.001    Z (m)=-0.125  
IMU Frame w.r.t. Ref. Frame    X (deg)= -0.009    Y (deg)=-0.006    Z (deg)=0.057
Ref. to Primary GPS Lever Arm   X (m)=6.571    Y (m)=-4.740    Z (m)=-16.308  
Ref. to Vessel Lever Arm    X (m)=0.000    Y (m)=0.000    Z (m)=0.000  
Ref. to Centre of Rotation Lever Arm    X (m)=-12.295    Y (m)=0.000    Z (m)=-1.965  
Sensor Mounting  
Ref. to Aux. 1 GPS Lever Arm    X (m)=0.000    Y (m)=0.000    Z (m)=0.000  
Ref. to Aux. 2 GPS Lever Arm    X (m)=0.000    Y (m)=0.000    Z (m)=0.000  
Ref. to Sensor 1 Lever Arm    X (m)=0.000    Y (m)=0.000    Z (m)=0.000  
Sensor 1 Frame w.r.t. Ref. Frame    
   X (deg)=0.000    
   Y (deg)=0.000  
   Z (deg)=0.000  
Ref. to Sensor 2 Lever Arm  
   X (m)=0.000  
   Y (m)=0.000  
   Z (m)=0.000  
Sensor 2 Frame w.r.t. Ref. Frame  
   X (deg)=0.000  
   Y (deg)=0.000  
   Z (deg)=0.000  

Tags, Multipath & AutoStart 
Time Tag 1=UTC Time 
Time Tag 2=GPS Time 
AutoStart=Enabled  
Multipath=Low  

Statistics POS Version= MV-320,VER4,S/N2249,HW2.7-7,SW03.22-
Feb08/06,ICD03.17,OS425B14,IMU2,PGPS13,SGPS13,RTK-0,THV-0,DPW-0 
GPS Receivers   Primary Receiver=BD950;SN:4520A58693,v.00211,channels:24   Secondary 
Receiver=BD950:SN:4520A58705,v.00211,channels:24  

Statistics  
 Total Hours=1238.4  
 Total Runs=31  
 Average Run (hours)=39.9  
 Longest Run (hours)=623.0  
 Current Run (hours)=111.8  

Navigator ConfigurationFrame Contol=User Frame Auxiliary GPS Position=NormalPrimary GPS  

Measurement=NormalGAMS=unchecked Disable GAMS Solution  

POS Internet Address POS Internate Address=010.048.002.012  Subnet Mask=255.000.00.000  
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Gps Receiver ConfiguratioinPrimary GPS Receiver  Primary GPS    GPS Output Rate=1 Hz  

GPS 1 Port
 Baud Rate=9600  
 Parity=None 
 Data Bits=8 Bits  
 Stop Bits=1 Bit  

  Auto Configuration
 Enabled

  Secondary GPS Receiver 
 Secondary GPS  
 GPS Output Rate=1 Hz  
 GPS 2 Port  
 Baud Rate=9600  

Parity=None   Data Bits=8 Bits    Stop Bits=1 Bit  
Auto Configuratiion  
Enabled

User Parameter Accuracy 
 RMS Accuracy  
 Attitude (deg)=0.050  
 Headinig (deg)=0.050  
 Position (m)=2.000  
 Velocity (m/s)=0.500 
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POS/MV Set-up 7125 400kHz 

Source Name: NF_7125_400.nvm 

Message 37 - Base GPS 1 Setup 

   Input Data Type Port 1 - Accept RTCM 1/9 

Message 38 - Base GPS 2 Setup 

   Input Data Type Port 2 - Accept RTCM 1/9 

Message 34 - COM Port Setup 

   Number of COM ports = 5 
   COM1 - Protocol: 19200,No Parity,8 data,1 stop,None 
          Input Selection: No Input   
          Output Selection: NMEA Message 

   COM2 - Protocol: 19200,No Parity,8 data,1 stop,None 
          Input Selection: No Input   
          Output Selection: Real-time Binary 

   COM3 - Protocol: 9600,No Parity,8 data,1 stop,None 
          Input Selection: Base GPS 1   
          Output Selection: No Output 

   COM4 - Protocol: 19200,No Parity,8 data,1 stop,None 
          Input Selection: No Input   
          Output Selection: NMEA Message 

   COM5 - Protocol: 9600,No Parity,8 data,1 stop,None 
          Input Selection: No Input   
          Output Selection: NMEA Message 

Message 51 - Display Port Control 

   Number of groups selected for Display Port = 25 
   1  2  3  4  5  6  7  8  9  10  11  12   
   13  14  17  20  23  24  99  102  103  104  105  110   
   20000

Message 53 - Logging Port Control 

   Number of groups selected for Logging Port = 0 
   Logging Port Output Rate 1 Hz 
   AutoLog Select Disabled 

Message 135 - NMEA Message Select 

   Number of Port 3 
      Assigned port number COM1 
         Update Rate Selection 1 Hz 
         Output Selection  GGA ZDA VTG 
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         talker ID $IN 
         Roll Sense Port Up 
         Pitch Sense Bow Up 
         Heave Sense Heave Up 
      Assigned port number COM4 
         Update Rate Selection 1 Hz 
         Output Selection  ZDA 
         talker ID $GP 
         Roll Sense Port Up 
         Pitch Sense Bow Up 
         Heave Sense Heave Up 
      Assigned port number COM5 
         Update Rate Selection 1 Hz 
         Output Selection  GGA HDT ZDA VTG SHR UTC 
         talker ID $IN 
         Roll Sense Port Up 
         Pitch Sense Bow Up 
         Heave Sense Heave Up 

Message 136 - Binary Message Select 

   Number of Port 1 
      Assigned port number COM2 
         Update Rate Selection 100 Hz 
         Output Selection  SIMRAD-1000(TB) 
         Selected frame Sensor1 
         Roll Sense Port Up 
         Pitch Sense Bow Up 
         Heave Sense Heave Up 

Message 33 - Event Discrete Setup 

   Event 1 Trigger Positive edge 
   Event 2 Trigger Positive edge 

Message 30 - Primary GPS Setup 

   GPS AutoConfig True 

Message 31 - Secondary GPS Setup 

   GPS AutoConfig True 

Message 24 - User Accuracy Specifications 

   User Attitude Accuracy 0.05 
   User Heading Accuracy 0.05 
   User Position Accuracy 2 
   User Velocity Accuracy 0.5 
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Message 52 - Real-time Data Port Control 

   Number of groups selected for Real-time Data Port = 18 
   1  2  4  5  9  10  99  102  104  110  111  113  10001  10007  10008  10009  10011  10012   
Data Port Output Rate 50 Hz 

Message 61 - Data Port Control 

   Number of groups selected for Data Port = 17 
   1  2  4  5  9  10  99  102  110  111  113  10001   
   10007  10008  10009  10011  10012      
   Data Port Output Rate 50 Hz 

Message 20 - General Installation Parameters 

   Ref to IMU Lever Arm   -0.000  -0.000   0.000         [ Wavemaster User =>  -0.008  -0.022   
0.073 ] 
   Ref to Pri GPS Lever Arm   29.096  -6.295 -14.577 
   Ref to Aux1 GPS Lever Arm   27.896  -6.295 -14.577 
   Ref to Aux2 GPS Lever Arm    0.000   0.000   0.000 
   IMU to Ref Mounting Angle    0.000   0.000   0.000 
   AutoStart Enabled 
   Multipath  Low 

Message 120 - Sensor Parameter Set-up 

   Sensor1 Ref Mount Angle    0.000   0.000   0.000 
   Sensor2 Ref Mount Angle    0.000   0.000   0.000 
   Ref Sensor1 Lever Arm   -0.135  -0.455   2.445 
   Ref Sensor1 Lever Arm    0.000   0.000   0.000 
   Ref to CoR Lever Arm   10.230  -1.550  -0.675 

Message 121 - Vessel Installation Parameter Set-up 

   Ref to Vessel Lever Arm   -0.135  -0.455   2.445 

Message 106 - Heave Filter Set-up 

   Heave Bandwidth 12.000 
   Heave Damping Ratio 0.707 

Message 105 - Analog Port Set-up 

   Roll Scale 1.00 
   Pitch Scale 1.00 
   Heave Scale 1.00 
   Roll Sense Port Up 
   Pitch Sense Bow Up 
   Heave Sense Clockwise 
   Formula Select - TSS Trig 
   Analog Port Enabled  True 
   Output Frame Sensor 1 

Message 21 - GAMS Installation Parameters 

   Two Antenna Separation 2.259 
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   Baseline Vector   -2.259   0.024  -0.002 
   Heading Calibration Threshold    0.700 
   Heading Correction    0.000 
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�Calibration Date: March 29, 2009 

Ship NOAA Ship Nancy Foster 

Simrad EM1002 
POS/MV Model 320 M4
POS/MV Model 320 M4

Vessel
Echosounder System 
Positioning System 
Attitude System 

Calibration type: 

Annual     Full 
Installation  Limited/Verification 

X

System change 
Periodic/QC
Other:  _______________________________________ 

X

The following calibration report documents procedures used to measure and 
adjust sensor biases and offsets for multibeam echosounder systems.  Calibration must 
be conducted A) prior to CY survey data acquisition B) after installation of echosounder, 
position and vessel attitude equipment C) after changes to equipment installation or 
acquisition systems D) whenever the Hydrographer suspects incorrect calibration 
results.  The Hydrographer shall periodically demonstrate that calibration correctors are 
valid for appropriate vessels and that data quality meets survey requirements. In the 
event the Hydrographer determines these correctors are no longer valid, or any part of 
the echosounder system configuration is changed or damaged, the Hydrographer must 
conduct new system calibrations.   

Multibeam echosounder calibrations must be designed carefully and individually 
in consideration of systems, vessel, location, environmental conditions and survey 
requirements.  The calibration procedure should determine or verify system offsets and 
calibration correctors (residual system biases) for draft (static and dynamic), horizontal 
position control (DGPS), navigation timing error, heading, roll, and pitch.  Standard 
calibration patch test procedures are described in Field Procedures for the Calibration of 
Multibeam Echo-sounding Systems, by André Godin (Documented in Chapter 17 of the 
Caris HIPS/SIPS 5.3 User Manual, 2003).  Additional information is provided in POS/MV 
Model 320 Ver 3 System Manual (10/2003), Appendix F, Patch Test, and the NOAA 
Field Procedures Manual (FPM, 2003).  The patch test method only corrects very 
basic alignment biases.  These procedures are used to measure static navigation 
timing error, transducer pitch offset, transducer roll offset, and transducer azimuth offset 
(yaw).  Dynamic and reference frame biases can be investigated using a reference 
surface.
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�Pre-calibration Survey Information

Reference Frame Survey  
(IMU, sensor, GPS antenna offsets and rotation with respect to vessel reference frame) 

Vessel reference frame defined with respect to: 

IMU Reference PositionX

Reference to IMU Lever Arm 
X(m) Y(m) Z(m)
0.737 0.001 -0.125

IMU frame w.r.t vessel reference frame 
X(deg) Y(deg) Z(deg)
-0.009 -0.006 -0.057

Reference to Sensor Lever Arm 
X(m) Y(m) Z(m)
0.0 0.0 0.0

Measurements verified for this calibration. X

       Reference Centerline Survey report 
Drawing and table attached. X

Drawing and table included with project report/DAPR: X NF-09-04-USVI
DAPR

Position/Motion Sensor Calibration (for POS/MV model 320 M4) 

Calibration date: Feb 7, 2006 

Reference to primary GPS Lever Arm 
X(m) Y(m) Z(m)
6.571 -4.740 -16.308

Heave Settings: Bandwidth   Damping Period 18.00 .707

Reference to Center of Rotation Lever Arm 
X(m) Y(m) Z(m)
-12.295 0.000 -1.965
Firmware version 4.22 was used for the entire survey. 

�



�� =��

�Static Draft Survey 
(Vessel waterline with respect to RP) 

Survey date: March 28, 2009

Prior to conducting the patch test and survey, initial confidence checks were 
performed to ensure an accurate measurement of water depths.  While the Nancy Foster 
was tied up at Isla De Vieques the survey team initially observed the static draft of the 
starboard PROJ draft marks at +/-3.66m (12.0 ft.).  The EM1002 transducer offset from 
the RP (0,0,0) is a fixed distance of 1.676m, which is entered into the installation 
parameters in the EM1002 controller software, Merlin V.5.2v2.  The waterline to the RP 
is the elevation required to compensate for draft.  

RP to EM1002 offset - WL = Elevation from WL to RP 

1.68m - 3.66m = -1.98 

Static Draft Correction (meters)-1.98
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�Dynamic Draft Survey
(Vessel waterline with respect to vessel reference frame and vessel speed) 

The dynamic draft survey was performed during the Sea Acceptance Test (SAT) 
offshore of Charleston, South Carolina in March of 2006.   Representatives from the 
NOAA Aviation and Marine Operations (NMAO) performed the survey and evaluated the 
results.  The dynamic draft was determined using the reference surface method as per 
the NOS Field Procedures Manual.  Results of the dynamic draft survey are entered into 
the CARIS vessel configuration file, R352_MB.hvf 

Tabular Summery of Dynamic Draft Results 

Dynamic Draft Table, R352_MB.hvf 
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�Calibration Survey Information

An annual patch test was performed during the NF-09-01-USVI cruise.  Biases 
were estimated by running a series of calibration lines, as described in the NOS 
Hydrographic Specifications and Deliverables, April 2009 Edition (HSSD). The patch test 
calibration quantified residual biases between the POS/MV V4’s Inertial Measurement 
Unit and the EM1002 multibeam transducer alignment.  The patch test also identified 
time latency within the positioning and acquisition system.  All values in Merlin and in the 
CARIS vessel configuration file were changed to zero before the patch test was 
collected. 

An area offshore of South Western Isla De Vieques was chosen for the patch test 
procedure. The area identified provided the steep and smooth slope with little change in 
across track depth to accurately assess the latency, pitch and yaw biases for the Nancy 
Foster’s EM1002 multibeam system.  Two planned survey lines were oriented 
perpendicular to slope, parallel and spaced apart to ensure overlap of outer beams for 
the yaw calibration.   A check line was also run perpendicular, along the crest of the 
seafloor ridge,to verify the determined patch values. A sound velocity cast was 
performed prior to conducting the patch test in the immediate vicinity.  A total of seven 
lines were surveyed.  Vessel speeds were consistent for the pitch and yaw transects at 
approximately 5 knots.  Vessel speeds were increased to approximately 8 knots for the 
second latency line of the patch test.  

A relatively flat area approximately 1.5km to the North West was chosen for the 
roll calibration.  One planned survey line was collected in reciprocal directions at 
approximately 5 knots. 
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�The hydrographer performed the biases calculations in the order described in 
the HSSD using CARIS HIPS’s calibration tool.  The patch test results were proven with 
seafloor alignment from opposing swaths throughout the data set.  The CARIS vessel 
configuration file R352_MB.hvf was updated with the values obtained from the patch test 
and used for the duration of the NF-09-01-USVI cruise and for post-processing.  

Calibration Lines 

Line Direction Speed Bias Measured 
0012_20090329_024759_raw E-W 5 Check Line
0011_20090329_022634_raw S 5 P2,Y2
0009_20090329_020719_raw N 8 L2
0007_20090329_015016_raw S 5 Y1
0005_20090329_013540_raw N 5 P1,L1
0003_20090329_004855_raw N 5 R1
0004_20090329_010942_raw S 5 R2

�
Sound Velocity Correction

Measure water sound velocity (SV) prior to survey operations in the immediate vicinity of 
the calibration site.  Conduct SV observations as often as necessary to monitor changing 
conditions and acquire a SV observation at the conclusion of calibration proceedings.  If 
SV measurements are measured at the transducer face, monitor surface SV for changes 
and record surface SV with profile measurements.

Sound Velocity Measurements 

Cast Time Depth(m) LAT LONG
DN088_1 00:30 500 18 02.85N 65 36.11W 
DN088_2 06:15 700 18 03.26N 65 31.65W 

Tide Correction
Predicted tides applied. 

VariableApproximate distance of gauge from calibration site:

Water level corrections applied: 

Predicted                        Verified   X

X
Preliminary
  Zoned
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�Data Acquisition and Processing Guidelines

Initially, calibration measurement offsets were set to zero in the vessel configuration 
files.  Static and dynamic draft offsets, inertial measurement unit (IMU) lever arm offsets, 
and vessel reference frame offsets were entered in appropriate software applications 
prior to bias analysis.  Performed minimal cleaning to eliminate gross flyers from 
sounding data. 

Navigation Timing Error (NTE) 

Measure NTE correction through examination of a profile of the center beams from lines 
run in the same direction at maximum and minimum vessel speeds. NTE is best 
observed in shallow water. 

Transducer Pitch Offset (TPO) 

Apply NTE correction.  Measure TPO correction through examination of a profile of the 
center beams from lines run up and down a bounded slope or across a conspicuous 
feature.  Acquire data on lines oriented in opposite directions, at the same vessel speed. 
TPO is best observed in deep water. 

Transducer Roll Offset (TRO)

Apply NTE and TPO corrections.  Measure the TRO correction through examination of 
roll on the outer beams across parallel overlapping lines.  TRO is best observed over flat 
terrain in deep water.  

Transducer Azimuth Offset (TAO or yaw) 

Apply NTE, TPO and TRO corrections.  Measure TAO correction through examination of 
a conspicuous topographic feature observed on the outer beams of lines run in the same 
direction.

Patch Test Results and Correctors 

Evaluator NTE (sec) TPO (deg) TAO (deg) TRO (deg) 
Mike Stecher 0.0 0.14 -0.7 -0.08

Corrections calculated in: CARIS HIPS 

 Caris                     ISISX

Other    
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�Caris Vessel Configuration File 

Name: R352_MB.hvf 

6.1 SP 2Version:

New Appended values with time tag X

Evaluator:  Mike Stecher, Lead Hydrographer  
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�Calibration Date: March 29, 31 and April 2 2009 

Ship NOAA Ship Nancy Foster 

Reson 7125 
POS/MV Model 320 M4
POS/MV Model 320 M4

Vessel
Echosounder System 
Positioning System 
Attitude System 

Calibration type: 

Annual     Full 
Installation  Limited/Verification 

X

System change 
Periodic/QC
Other:  _______________________________________ 

X

The following calibration report documents procedures used to measure and 
adjust sensor biases and offsets for multibeam echosounder systems.  Calibration must 
be conducted A) prior to CY survey data acquisition B) after installation of echosounder, 
position and vessel attitude equipment C) after changes to equipment installation or 
acquisition systems D) whenever the Hydrographer suspects incorrect calibration 
results.  The Hydrographer shall periodically demonstrate that calibration correctors are 
valid for appropriate vessels and that data quality meets survey requirements. In the 
event the Hydrographer determines these correctors are no longer valid, or any part of 
the echosounder system configuration is changed or damaged, the Hydrographer must 
conduct new system calibrations.   

Multibeam echosounder calibrations must be designed carefully and individually 
in consideration of systems, vessel, location, environmental conditions and survey 
requirements.  The calibration procedure should determine or verify system offsets and 
calibration correctors (residual system biases) for draft (static and dynamic), horizontal 
position control (DGPS), navigation timing error, heading, roll, and pitch.  Standard 
calibration patch test procedures are described in Field Procedures for the Calibration of 
Multibeam Echo-sounding Systems, by André Godin (Documented in Chapter 17 of the 
Caris HIPS/SIPS 5.3 User Manual, 2003).  Additional information is provided in POS/MV 
Model 320 Ver 3 System Manual (10/2003), Appendix F, Patch Test, and the NOAA 
Field Procedures Manual (FPM, 2003).  The patch test method only corrects very 
basic alignment biases.  These procedures are used to measure static navigation 
timing error, transducer pitch offset, transducer roll offset, and transducer azimuth offset 
(yaw).  Dynamic and reference frame biases can be investigated using a reference 
surface.
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�Pre-calibration Survey Information

Reference Frame Survey  
(IMU, sensor, GPS antenna offsets and rotation with respect to vessel reference frame) 

Vessel reference frame defined with respect to: 

IMU Reference PositionX X

Reference to IMU Lever Arm 
X(m) Y(m) Z(m)
0.0 0.0 0.0

IMU frame w.r.t vessel reference frame 
X(deg) Y(deg) Z(deg)
0.0 0.0 0.0

Reference to Sensor Lever Arm 
X(m) Y(m) Z(m)
-.135 -.455 2.445

Measurements verified for this calibration. X

       Reference Centerline Survey report 
Drawing and table attached. X

Drawing and table included with project report/DAPR: X NF-09-04-USVI
DAPR

Position/Motion Sensor Calibration (for POS/MV model 320 M4) 

Calibration date: March 10, 2009 

Reference to primary GPS Lever Arm 
X(m) Y(m) Z(m)
29.096 -6.295 -14.577

Heave Settings: Bandwidth   Damping Period 18.00 .707

Reference to Center of Rotation Lever Arm 
X(m) Y(m) Z(m)
10.23 -1.55 -.675
Firmware version 4.22 was used for the entire survey. 

�
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�Static Draft Survey 
(Vessel waterline with respect to RP) 

Survey date: March 28, 2009

The 7125 draft was measured at the beginning and end of the cruise by lowering 
a weighted tape to the top of the sonar mount and measuring the waterline.  The initial 
draft reading for the 7125 at the moon pool was 3.46m.  

WL - (Moon pool shaft + acoustic center 7125) = Draft 

1.731m - 5.19m =-3.46m 

Static Draft Correction (meters)-3.46
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�Dynamic Draft Survey
(Vessel waterline with respect to vessel reference frame and vessel speed) 

The dynamic draft survey was performed during the Sea Acceptance Test (SAT) 
offshore of Charleston, South Carolina in March of 2006.   Representatives from the 
NOAA Aviation and Marine Operations (NMAO) performed the survey and evaluated the 
results.  The dynamic draft was determined using the reference surface method as per 
the NOS Field Procedures Manual.  Results of the dynamic draft survey are entered into 
the CARIS vessel configuration file, NF_7125.hvf 

Tabular Summery of Dynamic Draft Results 

Dynamic Draft Table, R352_MB.hvf 
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�Calibration Survey Information

A patch test was performed three times for the 7125.  Each time the patch values 
were not consistent throughout the data.  A representative from Reson was onbard for 
the mobilization, calibration and data acquisition for the cruise.  The representative was 
unable to determine the reasoning for the inconsistencies in patch values.  The data was 
later delivered to Reson B.V. to resolve the issues.  Reson determined that the problem 
was caused by the real time Reson SVP70 sound velocity sensor reporting wrong sound 
velocity values to the 7-P processor, even though the sound velocity values observed 
were close to values measured by the SBE-19.  Additionally the angle values reported 
by the 7125 were not right. Instead of the normal 128.1 degree swath width, the 7125 
reported a swath width of 131.2 degrees.   To address this, Reson applied a 0.2 degrees 
correction to the outer beams. This was achieved by changing the sound velocity profile 
at the sonar head by 1 m/s to create an artificial thermo cline during post processing.

Reson performed the biases calculations in PDS2000.  The CARIS vessel 
configuration file NF_7125.hvf was updated with the values obtained from the Reson 
patch test.  These values were used for NF-09-01-USVI post-processing.  

Calibration Lines 

Line Direction Speed Bias Measured 
221636 W 5 R1, P1
222919 E 5 R2, P2
224924 W 5 Y1
230926 E 5 Y1

�
Sound Velocity Correction

Measure water sound velocity (SV) prior to survey operations in the immediate vicinity of 
the calibration site.  Conduct SV observations as often as necessary to monitor changing 
conditions and acquire a SV observation at the conclusion of calibration proceedings.  If 
SV measurements are measured at the transducer face, monitor surface SV for changes 
and record surface SV with profile measurements.

Sound Velocity Measurements 

Cast Time Depth(m) LAT LONG
DN092_4 21:45 37 18 04.12N 65 12.53W 
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�Tide Correction
Predicted tides applied. 

VariableApproximate distance of gauge from calibration site:

Water level corrections applied: 

Predicted                        Verified   X

X
Preliminary
  Zoned

Data Acquisition and Processing Guidelines

Initially, calibration measurement offsets were set to zero in the vessel configuration 
files.  Static and dynamic draft offsets, inertial measurement unit (IMU) lever arm offsets, 
and vessel reference frame offsets were entered in appropriate software applications 
prior to bias analysis.  Performed minimal cleaning to eliminate gross flyers from 
sounding data. 

Navigation Timing Error (NTE) 

Measure NTE correction through examination of a profile of the center beams from lines 
run in the same direction at maximum and minimum vessel speeds. NTE is best 
observed in shallow water. 

Transducer Pitch Offset (TPO) 

Apply NTE correction.  Measure TPO correction through examination of a profile of the 
center beams from lines run up and down a bounded slope or across a conspicuous 
feature.  Acquire data on lines oriented in opposite directions, at the same vessel speed. 
TPO is best observed in deep water. 

Transducer Roll Offset (TRO)

Apply NTE and TPO corrections.  Measure the TRO correction through examination of 
roll on the outer beams across parallel overlapping lines.  TRO is best observed over flat 
terrain in deep water.  

Transducer Azimuth Offset (TAO or yaw) 

Apply NTE, TPO and TRO corrections.  Measure TAO correction through examination of 
a conspicuous topographic feature observed on the outer beams of lines run in the same 
direction.
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�
Patch Test Results and Correctors 

Evaluator NTE (sec) TPO (deg) TAO (deg) TRO (deg) 
Peter De Vries 0.0 -2.18 3.38 -.22

 Caris                     ISIS

Other  PDS 2000  X

Caris Vessel Configuration File 

Name: NF-7125.hvf 

6.1 SP 2Version:

New Appended values with time tagX

Evaluator:  Peter De Vries, Reson B.V. 
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Depth (Fath) Depth (M) Depth (ft) Swath Angle (Degrees) Swath Overlap (%) Line Spacing (M) Line Spacing (ft)
5 9.1 30.0 55 10 23.5 77.1
10 18.3 60.0 55 10 47.0 154.2
15 27.4 90.0 55 10 70.5 231.4
20 36.6 120.0 55 10 94.0 308.5
25 45.7 150.0 55 10 117.5 385.6
30 54.9 180.0 55 10 141.0 462.7
40 73.2 240.0 55 10 188.0 617.0
50 91.4 300.0 55 10 235.1 771.2
75 137.2 450.0 55 10 352.6 1156.8

100 182.9 600.0 55 10 470.1 1542.4
125 228.6 750.0 55 10 587.7 1928.0
150 274.3 900.0 55 10 705.2 2313.6
175 320.0 1050.0 55 10 822.7 2699.2
200 365.8 1200.0 55 10 940.2 3084.8
250 457.2 1500.0 55 10 1175.3 3856.0
300 548.6 1800.0 55 10 1410.4 4627.2
350 640.1 2100.0 55 10 1645.4 5398.4
400 731.5 2400.0 55 10 1880.5 6169.6
450 823.0 2700.0 55 10 2115.6 6940.8
500 914.4 3000.0 55 10 2350.6 7712.0
550 1005.8 3300.0 55 10 2585.7 8483.2
600 1097.3 3600.0 55 10 2820.7 9254.4
650 1188.7 3900.0 55 10 3055.8 10025.6
700 1280.2 4200.0 55 10 3290.9 10796.8

L=2 d tan (a/2) * (1-s)
a = Multibeam Swath Angle
d = Water Depth (ft)
s = Swath Sidelap
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This Document is for Office Process use only and is intended to supplement, not supersede or 
replace, information/recommendations in the Descriptive or H-Cell Reports. 
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AHB COMPILATION LOG 
 

General Survey Information 
REGISTRY No. W00213 
PROJECT No. M_I905_NF_09 
FIELD UNIT NOAA SHIP NANCY FOSTER 
DATE OF SURVEY 20090326 - 20090402 
LARGEST SCALE CHART 25650, edition 34, 20101016, 1:100,000 
ADDITIONAL CHARTS 25640, edition 43, 20101016, 1:326,856 
SOUNDING UNITS FATHOMS 
COMPILER Kolleen McKenzie 
 

Source Grids File Name 
H:\Compilation\W00213_I905-NF\AHB_ W00213\SAR Final Products\GRIDS 

 
 
 

Surfaces File Name 
H:\Compilation\ W00213_I905-NF\AHB_ W00213\COMPILE\Working 

Combined W00213_8m_Combined.csar
Interpolated TIN \Interpolated TIN\ W00213_16m_InterpTIN.csar 

Shifted Interpolated TIN \Shifted Surface\ W00213_16m_InterpTIN_Shifted.csar 

Final HOBs File Name 
H:\Compilation\W00213_I905-NF\AHB_W00213\COMPILE\Final_Hobs 

Survey Scale Soundings W00213_SS_Soundings.hob 
Chart Scale Soundings W00213_CS_Soundings.hob 

Contour Layer W00213_Contours.hob 
Feature Layer W00213_Features.hob 

Meta-Objects Layer W00213_MetaObjects.hob
ENC Retain Soundings W00213_ENC_Retain_Soundings.hob 

  
 

Meta-Objects Attribution 
 Acronym Value 
M_COVR   
CATCOV 1 – coverage available 
SORDAT 20090402 
SORIND US,US,graph,W00213 
M_QUAL 
CATZOC 6 – zone of confidence U (data not assessed) 
INFORM NOAA Ship Nancy Foster 
POSACC 10.0 m 
SORDAT 20090402 
SORIND US,US,graph,W00213 
SUREND 20090402 
SURSTA 20090326 
DEPARE 
DRVALV 1 11.42115 fm 
DRVALV2 189.65279 fm 
SORDAT 20090402 
SORIND US,US,graph,W00213 
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M_CSCL 
CSCALE  
SORDAT  
SORIND  
 
SPECIFICATIONS: 
 

I. COMBINED SURFACE:  
a. Number of SAR Final Grids:  4 
b. Resolution of Combined (m):  8 m 
 

II. SURVEY SCALE SOUNDINGS (SS):  
a. Attribute Name:    Depth 
b. Selection criteria:   Radius, Shoal bias 
c. Radius value is:    mm at map scale 

i. Use single-defined radius: 1.00 m 
 

d. Queried Depth of All Soundings 
i. Minimum:   20.887 m 

ii. Maximum:   346.897  m 
 

III. INTERPOLATED TIN SURFACE: 
a. Resolution (m):    16 m 
b. Interpolation method:   Natural Neighbor 
c. Shift value:    -0.75 fm             [only include applicable shift values] 
                     [-0.75 feet  (And/Or)  -0.75 fathoms] 

IV. CONTOURS: 
a. Attribute Name:    Depth 
b. Use a Depth List:   W00213_depth_contours.txt 
c. Output Options:    Create contour lines 

i. Line Object:   DEPCNT 
ii. Value Attribute:   VALDCO 

 
V. FEATURES: 

a. Number of Chart Features:  1         [all features included in H-Cell] 
b. Number of Non-Chart Features:  0         [all features submitted by field & not included in H-Cell] 

 
VI. CHART SURVEY SOUNDINGS (CS): 

a. Number of ENC CS Soundings:  22 
b. Attribute Name:    Depth 
c. Selection criteria:   Radius, Shoal bias 
d. Radius value is:    Distance on the ground (m) 

i. Use single-defined radius: 1000 m 
ii. Enable Filter:   Interpolated !=1 

e. Number Survey CS Soundings:  25 
 

VII. NOTES: 
[Type text] 



R:\AHB_TEMPLATES\HR_GUIDE                   Version Updated 11/5/2010 

ATLANTIC HYDROGRAPHIC BRANCH  
H-CELL REPORT to ACCOMPANY 

SURVEY W00213 (2009) 
 
 

Survey W00213 was originally submitted as “H12005”.  After submission to the Atlantic 
Hydrographic Branch (AHB), survey H12005 was found to be in noncompliance with National 
Ocean Service Hydrographic Survey Specifications & Deliverables (NOS HSSD) requirements 
for basic hydrographic surveys.  Survey H12005 was re-registered as Outside Source Data 
survey W00213. 

 
This H-Cell Report has been written to supplement and/or clarify the original Data 

Acquisition & Processing Report (DAPR) and pass critical compilation information to the 
cartographers in the Marine Chart Division. 
  
 
A.  AREA SURVEYED 
 

Isla de Vieques, Puerto Rico 
Hydrographic survey W00213 was conducted in accordance with the Project Instructions 

for M-I905-NF-09.  Data were collected aboard the NOAA Ship Nancy Foster (NF) from 
March 26 to April 2, 2009. 

 
Project M-I905-NF-09 was conducted in support of the National Center for Coastal 

Ocean Science (NCCOS) to provide shallow water bathymetric data of critical benthic 
habitats in select areas off the coast of Isla de Vieques, Puerto Rico.  Bathymetric data from 
this project was collected with multibeam echosounders and further utilized by the Office of 
Coast Survey (OCS) to update the nautical charts in this area.  Field processing and reports 
were provided by the contract Lead Hydrographer Mike L. Stecher of Solmar Hydro, Inc. 

 
Refer to the Data Acquisition and Processing Report (DAPR) M-I905-NF-09_DAPR.pdf 

accompanying this survey for detailed documentation of system calibrations, data 
acquisition, and data processing. 

 
 
B.  DATA ACQUISITION AND PROCESSING 
 

B.2  QUALITY CONTROL 
 

The AHB source depth grids for the survey’s nautical chart update were depth thresholded at 
1m, 2m, 4m, and 8m resolution BASE surfaces (*.CSAR), and were combined at 8m resolution.  
The survey scale soundings were created from the combined surface at a single defined radius of 
1mm at the largest scale chart that covers the respective survey area (25640 ~ 1:100,000).  A TIN 
was created from the survey scale soundings, from which an interpolated surface of 16m 
resolution was generated.  The chart scale soundings were selected using a single defined radius 
of 1000m (on the ground) from only the non-interpolated nodes of this surface to preserve 
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absolute continuity between the charted depths, the survey scale soundings and the original 
source grid node.  The surface model was referenced when selecting the chart scale soundings, to 
ensure that the selected soundings portray the bathymetry within the common area. 

 
The interpolated TIN surface of 16m resolution was shifted by the NOAA sounding rounding 

value of -0.75 fathoms.  The shifted interpolated TIN was used to generate depth contours in 
fathoms.  The depth contours are forwarded to MCD for reference only.   The contours were 
utilized during chart scale sounding selection and quality assurance efforts at AHB.  The depth 
contours are incorporated into the SS H-Cell product as per 2009 H-Cell Specifications. 

 
The compilation products (Final *.HOB files) for this survey are detailed in the W00213 

AHB Compilation Log contained within this document.  The Final HOB files include depth areas 
(DEPARE), depth contours (DEPCNT), soundings (SOUNDG), features (SBDARE), and meta-
objects (M_COVR, and M_QUAL). 

 
As dictated by Hydrographic Technical Directive 2008-8, the Final HOB files were 

combined into two separate H-Cell files in S-57 format.  Both S-57 files were exported from 
CARIS Bathy DataBASE in meters, and then converted from metric units into feet using CARIS 
HOM ENC 3.3.  Quality assurance and topology checks were conducted using CARIS S-57 
Composer 2.1 validation tests and DKART Inspector 5.0 validation tests. 

 
The final H-Cell products are two S-57 files, in Lat/Long NAD-83.  The contents of these 

two H-Cell deliverables are listed in the table below: 
 
 

TABLE 1   -   Contents of H-Cell Files 

W00213_CS.000 Scale  1:100,000 

Object Class Types Geographic Cartographic Meta 

S-57 Object Acronyms DEPARE M_COVR 

SBDARE M_QUAL 

  SOUNDG 

  

W00213_SS.000 Scale  1:20,000 

Object Class Types Geographic     

S-57 Object Acronyms DEPCNT     

  SOUNDG     

 
 

B.2.4  Junctions and Prior Surveys 
 

There are no contemporary surveys that junction with W00213.  Most present survey depths 
compare within 10 feet of junctioning survey depths, but in some cases, the depths differ by up 
to 115 feet.  The survey is along a dynamic and steep slope, where small horizontal offsets 
between soundings can result in significant depth differences (Fig. 1). 
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Fig. 1:  The bathymetry along the survey junction is characterized by very steep relief. 

 
 

B.4  DATA PROCESSING 
 

The following software was used to process data at the Atlantic Hydrographic Branch: 
CARIS Bathy DataBASE version 2.3/HF16 
CARIS Bathy DataBASE version 3.0/HF8 
CARIS HIPS and SIPS version 7.0/SP2/HF3 
CARIS HIPS and SIPS version 6.1/SP2/HF8 
CARIS S-57 Composer version 2.1/HF4 
CARIS HOM ENC version 3.3/SP3/HF8 
DKART Inspector version 5.0 

 
 
C.  HORIZONTAL AND VERTICAL CONTROL  
 
     The hydrographer makes adequate mention of horizontal and vertical control used for this 
survey in section VI of the DAPR.  The sounding datum for this survey is Mean Lower Low 
Water (MLLW), and the vertical datum is Mean High Water (MHW).  Horizontal control used 
for this survey during data acquisition is based upon the North American Datum of 1983 
(NAD83), UTM projection zone 20 North. 
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D.  RESULTS AND RECOMMENDATIONS  
 
 

D.1  CHART COMPARISON   25650 (34th Edition, Apr/04) 
Virgin Passage and Sonda de Vieques 
Corrected through NM 10/16/2010 
Corrected through LNM 10/12/2010 
Scale 1:100,000 
 
25640 (43rd Edition, Nov/08) 
Puerto Rico and Virgin Islands 
Corrected through NM 10/16/2010 
Corrected through LNM 10/12/2010 
Scale 1:326,856 
 
 

ENC COMPARISON  US4PR30M 
Virgin Passage and Sonda de Vieques 
Edition 5 
Application Date 2008/11/03 
Issue Date 2009/01/07 
Chart 25650 
 
US3PR10M 
Puerto Rico and Virgin Islands 
Edition 8 
Application Date 2010/08/24 
Issue Date 2010/08/27 
Chart 25640 

 
 

D.2  ADDITIONAL RESULTS  
 

The charted hydrography originates with prior surveys and requires no further consideration.  
The hydrographer makes adequate chart comparisons in section B.2 of this report.  The 
hydrographer recommends that any charted features not specifically addressed either in the H-
Cell files or this report should be retained as charted. 
 
 

D.6  MISCELLANEOUS 
 

Chart compilation was completed by Atlantic Hydrographic Branch personnel in Norfolk, 
Virginia.  Compilation data will be forwarded to the Marine Chart Division in Silver Spring, 
Maryland.  See section D.1 of this report for a list of the Raster Charts and Electronic Navigation 
Charts (ENC) used for compiling the present survey. 
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     D.7  ADEQUACY OF SURVEY 
 

Survey W00213 is considered as Outside Source Data and is not held accountable for OCS 
survey specifications; the data and deliverables are adequate for chart update.  Survey W00213 is 
adequate to supersede the charted bathymetry within the common area.  Any features (including 
seabed characteristics) not specifically addressed in the H-Cell files should be retained as 
charted. 
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APPROVAL SHEET 
W00213 

 
 
Initial Approvals: 
 

The completed survey has been inspected with regard to survey coverage, delineation of 
depth contours, disposition of critical depths, cartographic symbolization, and verification or 
disproval of charted data.  All revisions and additions made to the H-Cell files during survey 
processing have been entered in the digital data for this survey.  The survey records and digital 
data comply with National Ocean Service and Office of Coast Survey requirements except where 
noted in the Descriptive Report and the H-Cell Report. 

 
All final products have undergone a comprehensive review per the Hydrographic Surveys 

Division Office Processing Manual and are verified to be accurate and complete except where 
noted. 
 
 
 
 
          _____________________________                              
          Kolleen McKenzie  
          ERT Intern  
          Atlantic Hydrographic Branch 
 
 
 

I have reviewed the H-Cell files, accompanying data, and reports.  This survey and 
accompanying Marine Chart Division deliverables meet National Ocean Service requirements 
and standards for products in support of nautical charting except where noted.   
 
 
 
 
Approved: ___________________________________                                 
          CDR Richard T. Brennan, NOAA 
          Chief, Atlantic Hydrographic Branch 
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