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UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL OCEAN SERVICE 
OFFICE OF COAST SURVEY 
Pacific Hydrographic Branch 
Seattle, Washington 98115-6349 
       October 31, 2007 

 
 
 
MEMORANDUM TO: Captain John E. Lowell, NOAA 
    Chief, Marine Chart Division 
 
 
THROUGH:   Commander Gerd G. Glang, NOAA 
    Chief, Hydrographic Surveys Division 
 
 
FROM:   Commander David O. Neander, NOAA 
    Chief, Pacific Hydrographic Branch 
 
 
SUBJECT:    Approval Memorandum for W00079-W00083, W00091                                          
 
 
Pacific Hydrographic Branch has completed an evaluation and chart application of Outside 
Source Data from the Naval Oceanographic Office (W00079 – W00083 & W00091).  I have 
reviewed the data, reports and compilation to the chart.  Data are suitable for nautical charting 
except where specifically recommended in the Evaluation and Quality Assurance Memorandum 
and Chart Application Memorandum. 
 
Within the 2007 NOAA Hydrographic Survey Priorities (NHSP), the west side of Oahu is listed 
as “Priority 4”, and the area off Barbers Point is listed as “Critical Area”.  Except as noted in the 
Evaluation and Quality Assurance Memorandum and Chart Application Memorandum, LIDAR 
provided adequate depth information in the near shore areas and multibeam provided complete 
coverage in the areas where it was utilized.  However, additional fieldwork including side-scan 
and/or multibeam surveys of AWOIS items, approaches to harbors, anchorage areas, and the 
offshore pipeline corridor and terminal off Barbers Point is recommended the next time a survey 
asset is at this location in order to complete bottom search and object detection requirements in 
areas where only LIDAR was acquired.  These areas where only LIDAR was conducted should 
remain classified as “Priority 2” and where multibeam coverage was completed the area should 
be reclassified as “Priority 4”. 
 
Survey data acquired by LIDAR should be classified as Category of Zones of Confidence 
(CATZOC) “B” if used to update ENC’s (Seafloor Coverage:  Full seafloor coverage not 
achieved; uncharted features, hazardous to surface navigation are not expected but may exist.   
Typical Survey Characteristics:  Controlled, systematic survey to standard accuracy.). 
 



The survey area where multibeam was acquired should be classified as Category of Zones of 
Confidence (CATZOC) “A2” if used to update ENC’s (Seafloor Coverage:  Full seafloor 
ensonification or sweep. All significant seafloor features detected and depths measured.  Typical 
Survey Characteristics:  Controlled, Systematic Survey to Standard Accuracy;  using modern 
survey echosounder with sonar or mechanical sweep). 
 
cc: Chief, HSD Operations Branch N/CS31 



                                                        
 

 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL OCEAN SERVICE 
OFFICE OF COAST SURVEY 
Pacific Hydrographic Branch 
Seattle, Washington 98115-6349 
 October 30, 2007 

 
 
MEMORANDUM TO: Commander David Neander, NOAA 
    Chief, Pacific Hydrographic Branch 
 
 
FROM:   Bonnie Johnston, Physical Scientist 
 
 
SUBJECT: Review of Outside Source Data Survey W00079 to W00083, 

W00091 
    U.S. Naval Oceanographic Office 
    Southwest Oahu Island, HI 
 
 
I have reviewed outside source hydrographic surveys W00079 to W00083 and W00091 with 
regard to data integrity and completeness of the data submission package, survey field 
procedures, data processing and quality assurance methods, and overall data accuracy and data 
quality.  Surveys W00079 to W00083 and W00091 comply with specifications and requirements 
set forth in the NOS Hydrographic Surveys Specifications and Deliverables Manual with the 
following exceptions:  
 

• At this time NOAA does not have sufficient experience or empirical test results 
confirming that the SHOALS 400 Lidar system is capable of meeting NOAA HSSDM 
object detection requirements.  These data should not be considered to meet object 
detection requirements.  However, the SHOALS 400 system is capable of meeting 
standards for depth and positioning accuracy. 1 

• Large portions of Survey W00079 do not meet Lidar object detection requirements of 
200 percent data coverage. 2  

• Due to the lack of documentation of survey acquisition and processing methodology for 
the Multibeam surveys collected by the USNS HEEZEN, it is not possible to state 
definitively that their survey methods fully complied with NOS standards.  That said, the 
hydrographic and positioning systems reportedly used aboard the HEEZEN for surveying 
purposes are capable of meeting NOS accuracy and object detection standards. 3 

 
See the Hydrographic Survey OSD Checklist for more detailed information. 

 
 
Final Recommendations: 

• It is recommended that partial 4chart application be used for surveys W00079-83, 
W00091 due to the lack of confidence in the Lidar object detection capabilities and in the 
procedures used to acquire and process the data.  Data should not be used to disprove 



charted features or shoals; however, new shoals and features and changes to charted 
contours should be updated.5 

 
 
Reviewed and approved: ___________________________________________________ 
        Lieutenant(jg) Abigail Higgins, NOAA 
        Acting Hydrographic Team Leader, PHB 



Revisions compiled during office processing by the cartographer 
 
                                                 
1 Concur 
2 In these areas, shoal soundings and features should be retained as charted. 
3 Adequate to supplement, supersede, charted information within the common areas except as noted in this report. 
4 Full application 
5 Should supersede charted information 
 



                                                        
 

 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL OCEAN SERVICE 
OFFICE OF COAST SURVEY 
Pacific Hydrographic Branch 
Seattle, Washington 98115-6349 
 October 30, 2007 

 
 
MEMORANDUM TO: Commander Dave O. Neander 
     Chief, Pacific Hydrographic Branch 
      
 
FROM: Charles R Davies 
     Cartographer, Pacific Hydrographic Branch 
 
 
SUBJECT: Application of Outside Source Data Surveys 
     W00079-W00083, W00091  
     U.S. Naval Oceanographic Office 
     SHOALS 400 LIDAR, USNS HEEZEN 
 
          
 
I concur with all recommendations by the reviewer Bonnie Johnston except where noted in this 
report. 
 
   
  Summary of compilation: 

-soundings, curves and features applied 
-no rocks, shoals were superseded 
-shoreline was retained as charted 
-bottom characteristics were retained 
-recommend aids to navigation be updated with the latest information 
-additional Dangers to Navigation were found during compilation 

 
It is recommended that OSD surveys W00079-W00083, W00091 supersede charted information 
within the common area and applied to charts 19357, 19361, and 19362.  
 
Record of Application to Charts is attached. 
 
 
Review and Approved______________________________________________________ 
    Gary Nelson, Cartographer Team Leader 
    Pacific Hydrographic Branch 
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OSD Project No:  

Reviewer:  Review Date:  

 
 
I. DATA INVENTORY 
    

A. Reports 
 

Report Type Format Document Title Date 
Descriptive Report or 
equivalent 

   

Data Acquisition and 
Processing Report or 
equivalent 

   

Horizontal and 
Vertical Control 
Report or equivalent 

   

System Certification 
Report or Equivalent 

   

Other    

 
 

B. Data 
 
Data Type Format Description (Raw, Processed) 
Smooth Sheet 
Sounding Plots 

  

XYZ ASCII Files 
 

  

Multibeam 
 

  

Side Scan Sonar 
 

  

LIDAR 
 

  

Single Beam  
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Data Type Format Description (Raw, Processed) 
Detached Position 
Point Feature 

  

Kinematic / Static 
GPS  

  

Sound Velocity 
 

  

Water Levels 
 

  

AWOIS 
 

  

DtoN 
 

  

Shoreline 
 

  

Bottom Sample 
 

  

 
_________ All data open correctly and without error (MBES lines, SSS lines, VBES, Crosslines, 

Fieldsheets, Smooth Sheets, Sessions, DTM’s, BASE grids, Mosaics, and DP’s).  
 

C. Sensors 
 
List all sensor(s) that were used to acquire data.  
 

Sensor  Manufacturer System Model Vessel / Platform 
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

 
_________ Are all sensors listed above capable of meeting NOAA HSSDM accuracy and object  

      detection requirements?  Provide information in the comments section.
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II. DATA ACQUISITION AND PROCESSING 
 
A. System Calibrations and/or Certifications 
 
_________ A sensor offset and alignment survey was conducted to NOAA HSSDM requirements 
 
       ____ Offset values provided 
 
_________ Patch tests were conducted for shallow-water multibeam systems 
 
       ____ Alignment bias and latency values provided 
 
_________ Draft measurements were conducted 
 
        ____ Static Draft ____ Dynamic Draft ____ Loading 

        ____ Draft values were provided 

 
_________ Sensors were calibrated in accordance with manufacturer requirements and NOAA  
       specifications 
         
                    ____ Calibration reports were provided. 
 
 

 B.  Sound Velocity Corrections 
 
_________ Sound velocity sampling regimen is in accordance with NOAA HSSDM requirements 
 
_________ Sound velocity profiles were supplied 
 

       ____  All profiles appear valid 
 
 

C.  Water Levels 
 
_________ Water level measuring equipment and methods are consistent with NOAA equipment  

      and methods and are capable of meeting specifications 
 
       Equipment / method used: ________________________________________ 
 
_________ Tide corrector files were supplied 
 

       ____  All tide correctors appear valid 
 

_________ Water level correctors applied to sounding data 
 
        ___ Verified  ___ Observed   ___ Predicted  ___NOAA Zoning  ___Other zoning 
 
_________ Water level error estimate provided by CO-OPS 
 
              Water level / zoning error estimate: __________________ 
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E. Survey Methodology 
 
_________ The surveyor has conducted adequate quality control of horizontal positioning data 

  
_________ DTM, BASE surface, and/or mosaics indicate that seafloor coverage requirements  

      (per NOAA HSSDM) were met and no significant coverage holidays exist.  
 
 _________ All least depths over shoals, wrecks, rocks, obstructions, and other features have been  

      determined 
 
 _________ The Hydrographer has conducted the required quantity of cross lines, or acquired  

sufficient redundant data, in accordance with the HSSDM, to assess internal data 
consistency.  

 
 

F.  Data Processing and Quality Control 
 
 _________ An adequate description of data processing and quality control methods is provided in  

      documentation. 
 
         Processing software used: _____________________________________________ 
 
         ____ Data processing methodology is robust enough and adequate to provide a  

  dataset suitable for charting. 
 

_________ Data have been reviewed and are cleaned appropriately with no noise, fliers, or 
systematic errors noted. 

 
_________ Crossline agreement or redundant data overlap has been visually inspected by the  

      hydrographer 
 

      ____ Disagreements have been noted 
 

_________ A Chart comparison was conducted by the hydrographer   
 

      ____ Disagreements have been noted. 
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III. DATA QUALITY AND RESULTS 
 
A.  Internal Data Consistency 
 

_________ Full resolution data was provided in order to gauge the adequacy of cleaning and/or  
             processing of the data. 
 
_________ A review of the data reveals no positioning errors exceeding NOAA specifications 

 
 _________ Crossline agreement or redundant data overlap shows no disagreements exceeding  

      NOAA HSSDM tolerances.   
 
_________ Anomalous data (fliers, noise, etc) were apparent in the BASE surface, DTM,  

      and/or selected sounding set. 
 
_________ Are there any tide errors exceeding NOAA HSSDM requirements observable in the 

data 
 

_________ Are there any observable SV errors exceeding NOAA HSSDM accuracy standards.  
 

_________ All shoals are valid (no fliers) and the proper least depth has been retained. 
 
 _________ Where multiple systems, platforms, and/or sensors were used, junctioning or  

      overlapping data agree within NOAA HSSDM tolerance between platforms. 
 
 _________ Any statistical assessment of the data (e.g. BASE standard deviation, QC reports, etc)  

      indicate that data agree within NOAA HSSDM tolerances. 
 

 
B.  Error Budget Analysis 
 
 _________ An error budget analysis was provided by the surveyor 
 

      _____ The error budget analysis indicates that data are capable of meeting NOAA  
                 HSSDM standards 

 
        _____ The evaluator concurs with the provided error budget analysis 
 
 _________ The evaluator has conducted an error budget analysis 
 
       _____ The error budget analysis indicates that data are capable of meeting NOAA  

                 HSSDM standards 
 
 
D. Automated Wreck and Obstruction Information System (AWOIS) Items 
 
 _________ AWOIS Items are located within the limits of the survey. 
  

      _____ AWOIS Items can be sufficiently confirmed or disproved using data from this  
     survey (Attach AWOIS pages to the certification memorandum.). 
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E. Dangers to Navigation 
 

_________ Dangers to Navigation (DTONs) were selected and submitted by the surveyor / data 
provider 

 
 _____ DTONs have been verified by the office evaluator. 
 
_________ Additional DTONs were noted during office evaluation and submitted 

 
 
F.  Aids to Navigation 
 
 _________ Aids to Navigation (ATONs) were positioned during this survey 
 
        _____ New ATONS were positioned during this survey 
 
        _____ Survey positions match charted positions 
 
        _____ The surveyor / data provider issued DTONs or notified the USCG for any  

            ATON discrepancies 
 
       _____ ATON discrepancies were noted during office evaluation and submitted  

            as DTONs. 
 
 
G.  Shoreline and Bottom Samples 
 
 _________ The shoreline (MHW and/or MLLW lines) were included as part of this survey 
 
         _____ Surveyed shoreline matches charted shoreline 
 
         _____ Surveyed shoreline compares with NGS/RSD source data 
 
         _____ Surveyed shoreline should be used to revise nautical charts 
 
 _________ Shoreline features were positioned during this survey 
 
        _____ Surveyed features match charted shoreline 
 
        _____ Surveyed features compares with NGS/RSD source data 
 
        _____ Surveyed features should be used to revise nautical charts 
 
 _________ Bottom samples were acquired during this survey 
 
        _____ Bottom sample spacing was in accordance with NOAA HSSDM requirements 
 
         _____ Bottom samples should be used to update NOAA charts 
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IV.  COMMENTS 
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Figure 1. An overview of the area covered by NAVOCEANO surveys W00079 through W00083 
and W00091.  The surveys cover the Southwest coast of Oahu, HI, spanning from 
Kalaeloa/Barbers Point to Ohiki-olo.  Digital terrain models (DTMs) from each survey area are 
overlain on NOAA chart 19357. 
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Figure 2.  A subset of Lidar data colored by line from survey W00079 shown in Fledermaus 3D 
Editor.  Survey W00079 did not meet data redundancy requirements of 200 percent coverage for 
Lidar data, as seen above.  This results in a decrease in object detection capability. 1 
 

 
Figure 3. An example of 200 percent Lidar coverage from Survey W00080.  All surveys aside 
from W00079 achieved 200 percent data redundancy in areas surveyed with the SHOALS Lidar 
system. 2 
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Figure 4. Gaps in data coverage are visible in the DTMs for surveys W00079, W00080 and 
W00081.  The gaps occurred along the junction between multibeam and Lidar data where 
coverage does not overlap. 3 
 

 
Figure 5. A vertical offset between Lidar and multibeam survey lines from survey W00079 is 
displayed in Fledermaus 3D Editor.  The multibeam data was primarily deeper than the lidar data. 4  
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Soundings are colored by survey line with the lidar depths displayed in blue, red and green and the 
multibeam depths in the olive green. 
 
 

 
Figure 6.  Systematic artifacts resulting from sparse data density in outer beams of the EM 3000 
multibeam system.  The artifact was particularly pronounced when surveying on steep slopes and 
in water depths greater than 200 meters. 
 
V.  CHART COMPARISON 
 
Affected Charts 
 
Chart  Scale  Edition  Date  Units 
19357_1 1:80,000 23rd        Jul 01, 2006 Fm 
19357_2 1:20,000 23rd  Jul 01, 2006 Fm 
19361  1:10,000 8th  Oct 01, 2003 Fm 
19362  1:20,000 13th  Apr 01, 2006 Fm 
 
Chart comparisons were conducted for surveys W00079 - W00083 and W00091.  All 
surveys were compared to Chart 19357. 5 
 
In general, smooth sheet depths agree with the charted soundings within 1 to 2 fathoms, 
with larger discrepancies noted in the deep portions (greater than 200 meters) of the 
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survey.  Significant shoaling and deepening trends were noted along the charted contours. 
Shoaler surveyed depths should supersede deeper charted soundings and charted contours 
should be updated, 6 with exceptions noted below. 
 
All charted wrecks, rocks, obstructions and shoals should be retained due to the absence 
of item investigations in the survey area and the unproven object detection capability of 
LIDAR systems for use in disprovals of charted features. 7 
 
The following sections include survey specific details regarding the chart comparison 
completed by the Reviewer.   

SURVEY W00079 
 

 
Figure 7.  Overview of Survey W00079 with Chart 19362 in the background.  The blue 
region represents areas of Lidar coverage and the green polygons encompass areas of 
multibeam coverage. 
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Surveyed Features 
 
Three obstructions were reported by NAVOCEANO and were confirmed by the 
Reviewer.   
 

A. The first obstruction was located at 21/16/18.89 N, 158/05/11.18 W with a least 
depth of 22.92 meters, rising approximately 2 meters above the ocean floor.  
According to a “Note” on chart 19357 it is located in the vicinity of Fish 
Aggregating Devices (FADs).  It was visible in Fledermaus 3D Editor (Figure 8). 8  

 

 
Figure 8.  Reported obstruction shown in Fledermaus 3D Editor with soundings colored by depth.    
 

B. The second obstruction reported by NAVOCEANO was located at 21/17/23.67 N, 
158/02/00.72 W (Figure 9).  It appears to be the true position of the charted (19357) PA 
wreck located approximately 400 meters to the southwest (21/17/08 N, 158/02/00 W).  
The potential wreck has a least depth of 5.3 fm (9.7 m) and is located in the vicinity of 
charted 6.5 fm sounding. 9 
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Figure 9.  Potential wreck displayed in Fledermaus 3D Editor with soundings colored by depth.  The obstruction is 
most likely the true position of a charted (19357) PA wreck positioned 400 meters to the southwest.  
 

C. A new obstruction, potentially a small wreck, was reported by NAVOCEANO at 
21/17/17.74 N, 158/03/33.47 W with a least depth of 6 ¾ fm (12.6 m).  The obstruction 
was visible in Fledermaus 3D Editor (Figure 10). 10 

 

 
Figure 10.  Potential new wreck displayed in Fledermaus 3D Editor.  Soundings are colored by depth. 
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Charted Features 
 
19362 11 
 
D.  Submerged buoys located in the southeast corner of the survey were not visible in the 
smooth sheet or the high density sounding data viewed in Fledermaus.  The submerged 
buoys were not visible in the Lidar or multibeam sounding data. 12 
 
19357 
  
New Features 
 
E.  A sink hole was located at 21-16-08.72 N, 158-2-06.67 W.  Depths were surveyed at 
approximately 50 fm (92 m) in the vicinity of charted 23 and 24 fm soundings (Figure 
11). 13 
 

 
Figure 11. New sink hole displayed in Fledermaus 3D Editor with soundings colored by depth. 

 



 

 

 

Pacific Hydrographic Branch Document #: 

PHB-QA-03 
Rev.: 

1 
 

Title: 

HYDROGRAPHIC SURVEY OUTSIDE SOURCE DATA QUALITY 
ASSURANCE CHECKLIST  

 

Page #: 

17 of 
29 

 
 

Survey W00080 
 

 
Figure 12.  Overview of Survey W00080 with Chart 19357 in the background.  The blue region represents 
areas of Lidar coverage and the green polygon encompasses the area of multibeam acquisition. 
 
Charted Features 
 
19362 
 

A. Charted submerged buoy located at 21/18/50 N, 158/7/50 W is not visible in 
smooth sheet or the high density sounding data viewed in Fledermaus.  Depths 
were surveyed with depths of approximately 16 fm (30 m).  It is recommended 
that the buoy be added to the AWOIS database for further investigation or 
disproval.  14 
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B. A charted 1 1/2 fm sounding located at 21/18/56 N, 158/7/36 W was not visible in 
surveyed data.  The least depth surveyed in the vicinity was 3 fathoms.15 

 
19357 
 
Large depth discrepancies between charted 3 and 10 fathom contours and surveyed 
depths were noted during the chart comparison.  It is recommended that the charted 
contours be updated to reflect the surveyed depths.16 
 

Survey W00081 
 

 
Figure 13.  Overview of Survey W00081 with Chart 19357 in the background.  The blue region represents 
areas of Lidar coverage and the green polygon encompasses the area with multibeam acquisition 
 
Charted Features 
 
19362 and 19357 
 
There was a significant offset between the surveyed mean high water and the charted 
(19362 and 19357) coastline (Figures 14 and 15). 17 
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Figure 14.  Offset between MHW from W00081 smooth sheet represented by the blue line and the charted 
(19362) coastline. 18 
 

 
Figure 15.  Offset between MHW from W00081 smooth sheet represented by the blue line and the charted 
(19357) coastline in Barbers Point Harbor. 19 
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A.  A charted submerged pile near the entrance to Barbers Point Harbor positioned at 
21/19/22 N, 158/7/31.5 W was not visible in the smooth sheet or high density sounding 
data when viewed in Fledermaus.  It is recommended that the submerged pile be added to 
the AWOIS database for further investigation or disproval.20 
 

Survey W00082 
 

 
Figure 16.  Overview of Survey W00082 with Chart 19357 in the background.  The blue region represents 
areas of Lidar coverage and the green polygon encompasses the area with multibeam acquisition. 
 
Surveyed Features 21 
 
Three new wrecks were reported by NAVOCEANO and were found to be valid upon 
review in Fledermaus.   
 

A. The reported wreck with a least depth of 6 fm is located at 21/24/47.35 N, 
158/11/44.56 W in the vicinity of a charted (19361) PA wreck (Figure 17).  The 
surveyed wreck position should replace the charted position approximate wreck.22  
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Figure 17.  The position of the surveyed wreck is represented by the blue dot in survey W00082’s smooth 
sheet.  It is located just east of the position approximate charted wreck.  The smooth sheet from survey 
W00082 is overlaid on chart 19357 and a transparent digital terrain model colored by depth.  Smooth sheet 
depths are in meters. 

             
B. This reported wreck is located in close proximity to the wreck discussed above 

(21/24/44.56 N, 158/11/45.77 W).  Both wrecks are located inside a charted fish 
obstruction area (Figure 18). 23     

 

 
Figure 18.  Surveyed wrecks displayed in Fledermaus 3D editor with the soundings colored by depth.  
These wrecks most likely represent the true position of charted (19357) position approximate wreck charted 
located directly to the west of the surveyed position. 
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C. An obstruction with a least depth of 28.3 meters was surveyed at 21/24/32.29 N, 

158/11/46.65 W (Figure 19).  It is located ~250 meters south of the charted 
(19357) fish obstruction area. 24 

 

 
Figure 19.  New obstruction displayed in Fledermaus 3D Editor with the soundings colored by depth. 
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Surveys W00083 

 

 
Figure 20.  Overview of Survey W00083 with Chart 19357 in the background.  The blue region represents 
areas of Lidar coverage and the green polygon encompasses the area with multibeam acquisition. 

 
Surveyed Features 
 
Seven new wrecks and obstructions were reported by NAVOCEANO: 2 wrecks, 4 
pinnacles (geologic), 1 unknown obstruction.   
 

A. A charted (19357) wreck was confirmed by surveyed data at a position of 
21/25/11.15 N, 158/11/40.82 W.  The wreck is located inside a charted fish haven 
and is located in close proximity to the additional wrecks and obstructions 
reported by NAVOCEANO (Figure 20). 25 

 
B. A wreck was reported at 21/25/14.62 N, 158/11/35.3 W with a least depth of 19 

meters.  It was confirmed by the Reviewer in Fledermaus 3D Editor in the vicinity 
of the wreck noted above, also located within the limits of the charted fish haven 
(Figure 21). 26     
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Figure 21. Surveyed wrecks A and B shown in Fledermaus 3D Editor with soundings colored by depth. 
 

C. Four pinnacles were reported by NAVOCEANO located in the vicinity of 
21/25/07 N, 158/11/34 W with a least depth of 15.5 meters (Figure 22).  The 
pinnacles are also located within the charted fish pen limits. 27 

 

 
Figure 22.  Geologic Pinnacles reported by NAVOCEANO displayed in Fledermaus 3D-Editor.  
Soundings are colored by depth. 
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Charted Features 
 
19361 
 
D. The charted bounds of the coastal reef have expanded seaward in the vicinity of 
21/27/40.77 N, 158/13/10.32 W.  A 5-fathom (9.1 m) sounding was surveyed seaward of 
the charted 10fm contour (Figure 23).  It is recommended that the 5 and 10 fm contours 
be updated to reflect the surveyed changes.28 
 

 
Figure 23.  W00083 smooth sheet overlaid on chart 19361.  A 9.1 meter (5 fm) sounding was surveyed 
seaward of a charted 10-fm contour representing the expansion of the reef seaward. 
 
19357 
 
The charted unexploded ordinance is not visible in surveyed multibeam or lidar data.29 
 
Surveyed depths were up to 10 fathoms shoaler than the charted 50-fm contour.  Also, 
depth discrepancies of up to 20 fathoms were noted over the charted 100-fm contour.30 
 
There was a visible offset between the surveyed MHW on the smooth sheet and the 
charted coastline.  The offset was approximately 100 meters with surveyed MHW shifted 
to the southeast. 31 
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Surveys W00091 
 

 
Figure 24.  Overview of Survey W00091 with Chart 19357 in the background.  The blue region represents 
areas of Lidar coverage and the green polygon encompasses the area with multibeam acquisition 
 
Charted Features 
 
19361 
 
A. A 3.5 fm (6.4 m) sounding located at 21-28-58 N, 158-14-0.5 W was found seaward 
of the charted 18m contour.  The reef appears to be expanding just west of Kepuhi 
Point.32 
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B. A 2.56 fm (4.7m) sounding located at 21/28/54 N, 158/13/57 W in the vicinity of a 
charted 5-fm contour (Figure 25). 33 
 

 
Figure 25.  W00091 smooth sheet overlaid on chart 19361 and a digital terrain model colored by depth.  
Smooth sheet soundings in meters.  New shoaling observed in vicinity of 5 and 10 fathom charted contours.  
The reef has expanded seaward. 
 
The 5 and 10 fathom contours definitely need to be updated to reflect the expansion of 
the reef. 34 
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Revisions compiled during office processing by the cartographer 
                                                 
1 Concur with clarification, although survey W00079 does not meet IHO order 1 specifications, it appears 
that the survey is adequate to supersede the current charted information except where noted in this report or 
drawn in green on the HDrawing. 
2 Concur 
3 In area of non coverage, soundings and features should be retained as charted. 
4 In all instances, the shoalest of the two, either lidar or multibeam, were used for charting. 
5 Concur with clarification; all surveys were compared with the largest scale chart which falls within the 
surveys limits. 
6 Concur 
7 Concur 
8 Chart 12 fathom Obstruction at the survey position. 
9 Concur, remove charted submerged wreck, (25ft rep), and chart 5 ¼ fathom submerged wreck at the 
survey position. 
10 Concur with clarification, until this feature is identified as a wreck it is recommended that this features be 
charted as a 6 ¾ fathom Obstruction at the survey position. 
11 Seven Dangers to Navigation were found during office processing, see attached report.  These dangers 
were least depths on a submerged pipeline. The As-built drawings from the owners of the pipeline will be 
forwarded to MCD by the California, Pacific Island Navigation Manager. 
12 Retain all submerged buoys at their charted position.  See endnote 13 for additional information. 
13 Chart soundings according to this survey 
14 Concur, retain submerged buoy as charted and add to AWOIS database.  Also retain the following six 
submerged buoys.  They are also recommended to be added to the AWOIS database. 
 
Buoy name Latitude(N)  Longitude(W) 
S1   21/15/57.9  158/2/58.0 
S2  21/15/48.7  158/2/24.0  
C1  21/15/29.9  158.3/7.6 
C2  21/15/25.0  158/2/24.6 
C3  21/16/3.0  158/2/14.3 
C4  21/15/47.8  158/1/59.5 
 
15 The 1 ½  fathom depth was not found, retain the 1 ½ fathom sounding as charted. 
16 Concur 
17 The source of the shoreline on the Navy smooth sheets is unknown.  It is recommended that MCD use 
the most up to date RSD shoreline possible. 
18 The source of the shoreline on the Navy smooth sheets is unknown.  It is recommended that MCD use 
the most up to date RSD shoreline possible. 
19 The source of the shoreline on the Navy smooth sheets is unknown.  It is recommended that MCD use 
the most up to date RSD shoreline possible. 
20 Concur with clarification, the submerged pile should be retained as charted and be placed in the AWOIS 
database for future investigation. 
21 Features A, B, C, were evaluated during office processing using chart 19361. 
22 Concur with clarification, remove charted 6 fathom wreck and chart a 9 fathom wreck at the survey 
position on chart 19361.  This wreck should be added to the AWOIS database for future investigation. 
23 Concur with clarification; remove charted wreck PA reported 1984 on chart 19361.  Chart a 14 fathom 
wreck at the survey position on chart 19361. This 14 wreck falls outside the Fish Haven.  It is 
recommended that this wreck be added to the AWOIS database for future investigation. 
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24 Concur, chart 15 fathom obstruction at the survey position on chart 19361.  It is recommended that this 
obstruction be added to the AWOIS database for future investigation. 
25 Concur with clarification, remove charted wreck, chart 13 fathom submerged wreck.  It is recommended 
that this wreck be added to the AWOIS database for future investigation. 
26 Remove charted wreck Rep 2000 PA at latitude 21/25/11.1N, longitude 158/11/33.9W.  Chart a 10 
fathom wreck according to this survey. 
27 These pinnacles are not recommended for charting because they are within the charted Fish Haven and 
the Fish Haven has a authorized minimum depth of 6 ¾ fathoms. 
28 Concur 
29 Retain charted note at lat. 21/25/52.7N, long. 158/12/25.5W. 
30 Chart according to the smooth sheet. 
31 The source of the shoreline on the Navy smooth sheets is unknown.  It is recommended that MCD use 
the most up to date RSD shoreline. 
32 Chart area according to the smooth sheet. 
33 Chart area according to the smooth sheet. 
34 Chart area according to the smooth sheet. 



W00079 Danger to Navigation Report 
 

Pacific Hydrographic Branch Danger to Navigation Report 
 

Hydrographic Survey Registry Number: W00079 

Survey Title: State: Hawaii 
 Locality: Southwest Oahu Island 
 Sub-locality: Kalaeloa, Barber’s Point 
  
Survey Dates:  NAVOCEANO – August 1 – December 20, 2000  
 
Sounding depths are reduced to Mean Lower Low Water using verified tides.  

Positions are based on the WGS84 horizontal datum. 

   

CHARTS AFFECTED: 
Chart Scale Edition Date  

19362  1:20,000 13th  Apr, 2006 

19357  1:80,000 23rd   Jul, 2006 

 

DANGERS: 

Feature Depth (fm) 
Latitude  

N (D/M/S) 
Longitude 
W (D/M/S) 

Sounding 4 21/16/57.21 158/5/40.36 

Sounding 4 1/4 21/16/51.13 158/5/37.70 

Sounding 5 1/4 21/16/44.86 158/5/34.61 

     Sounding        5 1/4 21/17/09.8 158/05/4.8 

     Sounding        5 1/2 21/17/6.5 158/04/59.7 

     Sounding        5 3/4 21/17/02.8 158/04/54.1 

     Sounding        6 1/4 21/16/58.6 158/04/47.2 
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W00079 Danger to Navigation Report 
 

COMMENTS: 
Seven dangers to navigation (DTON) were found during review of survey 
W00079 submitted by the U.S. Naval Oceanographic Office.   

The DTONs are located south of Kalaeloa in charted (19362) Prohibited 
Anchorage Areas B and C.  The Prohibited Anchorage Areas represent the 
boundaries surrounding submerged pipelines noted in the current Coast Pilot.  
The selected DTON soundings are significantly shallower than charted depths 
over the pipeline. 

 Questions concerning this report should be directed to the Chief, Pacific 
Hydrographic Branch at (206) 526-6835. 

 
Figure 1.  A chartlet depicting the location of the dangers to navigation reported 
for Survey W00079 with NOAA Chart 19362 as the background.  The DTONs are 
displayed as black soundings highlighted in green.  Soundings are in fathoms. 
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1.0  General 
 



1.1 General Information.  
  
1.1.1  Scale of survey areas: 
 

FORAC III                      1:10,000 
SESEF                              1:10,000 
LIDAR                            1:10,000 
PUMA                             1:10,000 
3 Mile Box      1:10,000 

 
1.1.2  Source of shorelines. Shoreline source is imagery. 
 
1.1.3  Hydrographic Project Specifications:   
 
     Hydrographic Technical Specifications for the Hawaiian Islands, Archive No. 02US27,  
     Technical Specification No. TS-02-HYD-09. 
 
1.1.4  Positioning systems (see paragraph 2.2 for specifics). 

 
Trimble Tasman Global Positioning System (GPS)  Receiver, primary GPS Receiver, 
used Wide Area Differential Global Positioning System (WADGPS) Beacon Receiver 

 
1.1.5 Echosounder systems 
 
1.1.5.1  Transducer frequencies and beam width angles: 
 

  
 
1.1.6   Draft and offset information for the USNS BRUCE C. HEEZEN: 
See paragraphs 5.3.1, 14.1.  
 
 
 
 
1.2  Weather. 
. 
1.2.1 SURVOP 640702 and 640802. Nothing significant affecting the weather. 



 
1.3  Extraneous activities affecting the survey. 
 
1.3.1 SURVOP 640702. No extraneous activities affecting the data to report. 
 
1.3.2 SURVOP 640802. Kaula Rock. Naval exercise was being held while this survey area 

data collection was already in progress. The Kaula Rock area was (50) fifty percent 
completed. The vessel was asked to leave the area. 

 
 
 
2.0  Geodetic Control 
 
2.1  Horizontal Datum:  World Geodetic System of 1984 
                   Projection:  Transverse Mercator 
                     Spheroid:  World Geodetic System of 1984 
                            Grid:  Universal Transverse Mercator 
 
2.2  Existing and new control used. 
 
2.2.1  SURVOPS 640702 and 640802.  No existing geodetic control was used.   
 
2.2.2  SURVOPS 640702 and 640802. No new geodetic control was used. 
 
2.3  Datum shifts. 
 
2.3.1. SURVOPs 640702 and 640802. No datum shifts were conducted. 
 
2.4  Horizontal Control Reports.  Not applicable. 
   
2.5. Station Description/Recovery Forms. Not applicable 
 
2.6  Vertical Datum: Mean Sea Level 
 
2.7  Sounding Datum:   Mean Low Low Water (MLLW) 
 
3.0  Digital Surveying System 
 
 
 
 
 
3.1  Data acquisition system 
    3.1.1 Ship. 
         ISS-60   ver. 2.1 
         SIMRAD EM1002   (MBES)ver 5_1u25B 06.06.2002 



         SIMRAD EM121A (MBES) 
         SIMRAD EA502 (SBES) ver. 1.0.0.12 
         3.5 kHz Laptop  Win98   ver. 4.10.98 
         Bathy 2000W   ver. 2.0 
         ADCP 
         MK12   ver. 1.12 (16 Feb99) 
 
3.1.2 Hydrographic Survey Launches, (HSL’s.) 
         ISS-60   ver. 2.1        
         SIMRAD EM3000   ver. 5.1v5 15.01.2000  
         DATASONICS NT   ver. 4.0 Service pack 5 
         GEODAS   ver. 4.0 
 
3.2  Data processing systems.   
 
3.2.1 Multibeam Data processing and validation were accomplished using NAVOCEANO, Pure 
File Magic, Area Based Editor Version 4.0 operating under LINUX Version 7.1.  UNISIPS 
version 4.0 was used to validate the Side Scan Sonar  data. 
 
3.2.2  CTD Processing System was SEASOFT version 4.246a, 16 October 01 and SVPG version 
2.90, 02 July 01. 
 
4.0  Side Scan Sonar  
 
4.1  Equipment. 
 
4.1.1  The side scan sonar system comprised the Datasonics SIS-1501 Digital  System. This 
system frequencies are 100 kHz and 400 kHz. This system is manufactured by Oceanic Imaging 
Consultants, INC,  GeoDAS Sonar Processing System using  the Klein 5000 Towfish. Digital 
snaps shots of the  targets were obtained and 100 percent coverage of the areas were achieved. 
 
4.1.2  Confidence checks.   
Rub tests were performed daily prior to deployment of the towfish.   
 
4.2  Requirements.  
 

Side scan sonar coverage was required for depths less than 40 meters specifically in 
harbors, approaches to harbors and in anchorage areas.  Greater than 150 percent sweep coverage 
was required. Wrecks, obstructions, rock pinnacles, coral heads, or isolated shoals discovered were 
to be investigated in accordance with HP 6.4.3 guidelines and least depth attained by multibeam 
where possible. 
4.3  Coverage. 
 
4.3.1 SURVOP 640702. No side scan sonar (SSS) data files were collected during this survey 

operation, due to equipment failure.   
 



4.3.2 SURVOP 640802.  
The above listed areas were side scanned with a 50 meter line spacing and a SSS range of 

50 meters.  
 
 

 
5.0  Calibrations 
 
5.1  Positioning Systems. 
. 
     WADGPS along with  Position and Orientation System for Marine Vessels (POSMV) were 
used to position the vessels. No calibrations of positioning systems were required.  
 
5.2  Multi-beam system. 
. 
5.2.1 SURVOP 640702 .EM121A.  Intermediate Water Roll, Pitch and Timing Calibrations 

were completed on the EM121a system. Only the Deep Water Pitch Calibration was 
completed for the EM121a system. The Intermediate Water Roll Calibration was 
accomplished with the selection of a 1160 meters length line  to navigate along. The 
Intermediate Water Pitch Calibration was accomplished with the selection of a 1479 
meters length line to navigate perpendicular to the slope.  The Deep Water Pitch 
Calibration was accomplished with the selection of a 1276 meters length line  to navigate 
along. The depths in meters were 1694 low and 2216 high. The following are the 
calibrations results: 

 

  
 
5.2.2 SURVOP 640702. EM1002.  Roll, Pitch, Timing and Outer Beams calibrations were 

completed on the EM1002 system. The Roll Calibration was accomplished  with the s 
election of a 1015 meters length line to navigate along track from end to end. The Pith 
Calibration was accomplished with the selection of  a 1120 meters length line navigated 
perpendicular to the slope. The Timing  Calibrations was accomplished using the same 
line as the Roll Calibration but navigated at different speeds. The slow speed being 5 
knots and the fast speed being 12.5 knots.  No observable difference was detected. The 
Outer Beam Calibration was a failure.  During the Outer Beam Calibration there were 
difficulty in maneuvering the ship in shallow water close to land. The line length was 
1100 meters in length.  Data was collected on perpendicular lines, N/S run at 5 knots and 
perpendicular E/W ran at 10 knots. The average numbers were entered in to the EM1002 
as the Outer Beam Offset. The results were observed to be worse than the previously 
values. Therefore the old value of 0.0 was used. The following are the calibrations 
results: 



  
 
5.3 Water Level Calibration. 
  
5.3.1 SURVOP 640702. The waterline for the ship was -1.85 meters. The waterline for the 

Hydrographic Survey Launch  (HSL) was -0.75 meters. 
 
6.0  Hydrography 
 
6.1  Sounding Development. 
 
6.1.1 FORAC III:  The development line spacing was 100m for data collected with the ship. 50 

meter development line spacing for depths collected aboard the Hydrographic Survey 
Launch (HSL).   Side scan was done at 50 meter line spacing in depths less than 40 
meters. 

 
6.1.2 SESEF: The development line spacing was 100m for data collected with the ship. 50 

meter development line spacing for depths collected aboard the Hydrographic Survey 
Launch (HSL).   Side scan was done at 50 meter line spacing in  depths less than 40 
meters. 

 
6.1.3 PUMA: The development line spacing was 100m for data collected with the ship. 50 

meter development line spacing for depths collected aboard the Hydrographic Survey 
Launch (HSL).   Side scan was done at 50 meter line spacing in depths less than 40 
meters. 

 
6.1.4 LIDAR HOLIDAYS: The development line spacing was 100m for data collected with the 

ship. 50 meter development line spacing for depths collected  aboard the Hydrographic 
Survey Launch (HSL).   Side scan was done at 50 meter line spacing in depths less than 
40 meters. 

 
6.1.5 3 Mile Box: The development line spacing was 100m for data collected with the ship. 50 

meter development line spacing for depths collected aboard the Hydrographic Survey 
Launch (HSL).   Side scan was done at 50 meter line spacing in depths less than 40 
meters. 

 
. 
 
6.2 Sounding Selection 
 
6.2.1 Cross check agreements.  Lines were oriented E-W for ship and NW-SE directions for 



HSL to align with contours and coastlines. Crosschecks were completed at 1000 meter 
lines spacing with the ship and 500 meter line spacing with the HSL. 

 
6.2.2 FORAC III:  FORAC III was completed with 100 % bottom coverage. 
 
6.2.3 SESEF: SESEF was completed with 100 % bottom coverage. 
 
 
6.2.4 PUMA: PUMA was completed with 150 % bottom coverage. 
 
6.2.5 LIDAR HOLIDAYS: These holidays were completed with 100 % bottom coverage. 
 
 
6.2.6 3 Mile Box: This area was completed with 100 % bottom coverage. 
 
6.3 Coverage 
 
6.3.1 Agreement with existing charts. 
 
 
.  

  
 
 
 
 
6.3.2 The Exceptions.  Difficult to compare sounding with existing charts due to unit 

representation of soundings. The existing charts soundings are in feet and fathoms. Data 
files soundings were collected in meters. 

 
6.4  Agreement with prior surveys. 
. 



       Comparison with prior surveys meet IHO specifications. 
 . 
6.5 Sheet  
 
       Comparison between survey sheets meet IHO specifications. 
 
 
 
7.0  Coast Pilot and -Sailing Directions 
 
7.1  General.   
 
7.2  Landmarks. Nothing to update. 
 
7.3  Caution. Nothing to update. 
 
7.3.1  Coastal Pollution. Nothing to update. 
  
7.4  Warning.  No warning updates required. 
 
7.5  Anchorage.  No anchorage information to update. 
 
7.6  Photography.   
 
7.6.1 SURVOP 640702. No photographs were taken during this survey. 
7.6.2 SURVOP 640802. 
7.6.2.1  Shoreline. Twenty-four photographs are available. These photographs  are pictures of the 

shoreline and one navigational aid.  
            Please refer to the submitted file, photographs.xls. 
(..\PHOTOGRAPHYS\photographs.xls) 
  
 
8.0   Tides and Tide Gages. 
    Five bitmap scan files are available. These files are the layout of the tide zones for the areas. 
Please refer to the submitted file TIDEZONESphotographs.xls. 
(..\PHOTOGRAPHYS\TIDEZONESphotographs.xls ) 
 
8.1 Benchmarks and Results. Not applicable.  
 
8.2 Tide Corrections. 

Predicted tides were applied to the data for surveys, 640702 and 640802. 
 
 
 
9.0  Tidal Streams and Currents. 
Twenty-four  bitmap scan files are available. These files are detailed information in regards to 



the tides and currents in the area.  
Please refer to the submitted file, CURRENTandTIDESphotographs.xls. 
(..\PHOTOGRAPHYS\CURRENTSandTIDESphotographs.xls) 
 
9.1  Automated Doppler Current Profiler (ADCP). 
 Currents were measured continuously using the ADCP sensor during both  surveys.   
 
 
 
10.0  Seabed Topography and Texture. 
 
10.1  Sonar Trace Interpretation  All sonar data files were collected digitally. There were not any 
difficulties during the interpretation of  these data files  
 
10.2  Seabed Sampling 
 
10.2.1  Method. 
 The method for retrieving bottom samples was by a 20 lb. grab sampler deployed from an 
electric winch for samples taken from the ship. These samples were taken in water depths less 
than 55 meters. 
 
10.2.2  SURVOP 640802. 
   Five (5) samples were taken in the FORAC2 survey area.  Nine (9) samples were taken in the 
SESEF1 survey area. Nine (9) samples were taken in the SESEF2 survey area. Please refer to the 
submitted file, bottom_samples_hawaii.xls.(..\Bottom_samples\bottom_samples_hawaii.xls) 
 
10.3 Seabed Composition 
 The bottom of the areas consisted primarily of volcanic coral sand. 
 
 
 
11.0  Uncharted Wrecks and Obstructions. 
 
No hazard information was submitted during  survey operations 640702 and 640802. 
Side scan sonar digital files were reviewed. A target list is submitted with the digital data files. 
The target list data file name is targets.xls. (..\targets\targets.xls ) 
 
11.1 Charted Wrecks and Obstructions. Nothing significant was determined. The expected rock 
and shoal areas were verified. 
 
11.2. Uncharted Wrecks and Obstructions. Nothing significant was determined. 
 
 
 
12.0  Charted and Uncharted Lights and Buoys and Piers. 
. 



12.1 Charted Lights and Buoys and Piers. These items are listed  in Appendix C of the 
Technical Specification Number TS-02-HYD-09. 

 
12.2 Uncharted Lights and Buoys and Piers. No updates were submitted for Survey Operations 

640702 and 640802.  
 
 
12.3 SURVOP 640802.  FORAC III. Four (4) navigational aids pictures were taken. Please refer 

to file , NAVAIDSphotographs.xls. (..\navaids\NAVAIDSphotographs.xls)  
 
 
 
13.0  Ancillary Observations. 
 
13.1  Meteorological Data.   
Meteorological Data was collected with WEATHER PAK 2000 meteorological system. 
Wind speed  and direction,  sea surface temperature and barometric pressure data were collected. 
  
13.2 Sound velocity measurements.   
 
13.2.1  Observations. 
 
 
     Five (5)  Conductivity Temperature Depth (CTD) casts were collected during Survey 
Operation 640702.  Five (5) CTD casts were collected during Survey Operation 640802.  
Seventy (70) good Expendable Bathythermographs ( XBTs) were collected during Survey 
Operation 640702. Seventy (70) good XBT's  were collected during Survey Operation 640802. 
   
 
13.3  Water clarity observations. 
 
 
13.3.1  SURVOPS 640702 and 640802. Not Applicable. 
 
 
13.4  Biological Observations. 
 
13.4.1  SURVOPS 640702 and 640802. 

Biolumiesences data were collected throughout both  surveys.  
 
 
 
14.0  Accuracy of Soundings.   
 
14.1  Assessment of the accuracy of soundings, for digital multi-beam echosounders, entails an 
evaluation of the following: 



 
a. Echosounder transmission mark setting (draft) 
b. Variation of draft setting with time 
c. Sound velocity (SV) measurement 
d. Spatial variation in SV 
e. Temporal variation in SV 
f. Application of measured SV (more problematical with older analogue systems) 
g. Depth measurement (system accuracy) 
h. Heave Corrections 
i. Squat and Settlement 
j. Roll, pitch, (gyro), seabed slope 
k. Tidal Measurement 
l. Co-tidal corrections 

 
 
 
 
  Final computations  of the assessment may be reviewed in the  "PearlHarobr_FST.crs" 
  data file. 
 
14.2  IHO standards.. 
   
     The accuracy for Order 1 allowable error (95% or 2 SIGMA) for depths from 0 to 50 meters 
is + 0.5 meter to + 0.82 meter, and for Order 2 allowable error is + 1.0 meter to + 1.52 meters for 
0 to 50 meter depths.  The calculated error (0.53 m) for wide mode, based on a depth of 75 
meters, and observed tides is within the IHO accuracy limits for Order 1 surveys.   
 
 
  
15.0 Positional Accuracy: 
 
15.1 All sounding positions were corrected for the antenna offset .   
 
15.2 WADGPS. 
  The Wide Area Network GPS with POS/MV  receiver is  accurate to within 5 meters 
(2DRMS).  



 
 

APPROVAL SHEET 
 W00079 – W00083, W00091 

 
 
 
 
Evaluated by:   _______________________________________ 
     Bonnie Johnston 
    Physical Scientist (Hydrographer) 
    Pacific Hydrographic Branch 
 
 
Review by:   _______________________________________  
    LTJG Abigail Higgins 
    Hydrographic Team Leader 
 
Cartography 
 
The evaluated survey has been inspected with regard to delineation of the depth curves, 
development of critical depths, cartographic symbolization, and verification or disproval 
of charted data 
 
 
Compiled by:   _______________________________________ 
    Charles R. Davies 
    Cartographer  
    Pacific Hydrographic Branch 
 
 
 
Reviewed by:   _______________________________________ 
    Bruce Olmstead 
    Cartographer 
    Pacific Hydrographic Branch 
 
Approval 
 
I have reviewed the data, and reports.  Data are suitable for nautical charting except 
where specifically recommended in this report. 
 
 
 
    _______________________________________ 
     David O. Neander 
     CDR, NOAA 
      Chief, Pacific Hydrographic Branch 
 




	W00079-83_91_DR.pdf
	OSD_Review_W00080-83_91_Checklist.pdf
	ADPBE3.tmp
	Chart 19359
	B. A19-ft Lidar depth positioned at 21°30'43.64" N, 157°49'4.752" W was located in the vicinity of a charted 30-ft contour.  The surveyed depth was reviewed in Fledermaus 3DEditor and appears to be the least depth of a new shoal (Figure11).  The shoal is located near the Northeast entrance to the main channel that traverses Kane’ohe Bay.  It is recommended that the charted depths and contours be superseded by the Lidar data.
	SURVEY W00077
	SURVEY W00078

	Untitled

	Heezen.pdf
	         Bathy 2000W   ver. 2.0
	         DATASONICS NT   ver. 4.0 Service pack 5
	         GEODAS   ver. 4.0



		2007-10-12T09:07:38-0700
	Charles R. Davies


		2007-10-12T10:42:58-0700
	Bonnie Johnston
	I am approving this document


		2007-10-19T14:52:12-0700
	Bruce Olmstead
	I have reviewed this document


		2007-10-31T09:55:28-0700
	Abigail Higgins


		2007-10-31T10:14:32-0700
	David Neander


	Text1: W00079, W00080, W00081, W00082, W00083, W00091
	Text2: Hawaii
	Text3: Southwest Coast of Oahu
	Text4: Ohiki-lolo to Barbers Point
	Text5: August 1 - December 20, 2000 (Lidar), June 7 - July 29, 2002 (MB)
	Text6: U.S. Naval Oceanographic Office (NAVOCEANO)
	Text7: 00US/16/02US27 Surveys 00622/00623/00624/00625/00626/00627
	Text8: Bonnie Johnston
	Text9: June 2007
	Text10: Microsoft Word
	Text11: Microsoft Word
	Text12: NA
	Text13: NA
	Text14: PDF
	Text15: Hawaii_Final.doc, LiDAR Report of Survey (ROS)
PearlHarbor02US26ROS.doc, PearlHarbor02US27ROS.doc
	Text16: Hawaii_Final.doc, LiDAR Report of Survey (ROS)
PearlHarbor02US26ROS.doc, PearlHarbor02US27ROS.doc
	Text17: NA
	Text18: NA
	Text19: Error Budget Analysis for US Naval Oceanographic Office (NAVOCEANO) Hydrographic Survey Systems
	Text20: 09/14/2004
03/24/2002
	Text21: 09/14/2004
03/24/2002
	Text22: 
	Text23: 
	Text24: 09/2001
	Text25: Microstation, 1:10,000
	Text26: NA, Smooth Sheet Sounding Density

	Text27: Fledermaus PFM, Full Resolution
	Text28: NA
	Text29: Fledermaus PFM, Full resolution Sounding Density
	Text30: NA
	Text31: File Names: 22x.dgn, 23x.dgn, 24x.dgn, 25x.dgn, 26x.dgn, 27x.dgn
	Text32: 22x_101703.asc, 22x_101703.pfm.crs, 23x_101703.asc, 23x_101703.pfm.crs, 24x_101703.asc, 24x_101703.pfm.crs, 25x_101703.asc, 25x_101703.pfm.crs, 26x_101703.asc, 26x_101703.pfm.crs, 27x_101703.asc, 27x_101703.pfm.crs, 
	Text33: 22x.pfm, 23x.pfm, 24x.pfm, 25x.pfm, 26x.pfm, 27x.pfm
	Text34: NA

	Tex35: 22x.pfm, 23x.pfm, 24x.pfm, 25x.pfm, 26x.pfm, 27x.pfm
	Tex37: NA

	Tex38: NA

	Tex39: NA
	Tex40: NA

	Tex41: NA
	Tex42: NA
	Tex43: NA

	Tex44: NA

	Tex45: Data not provided, no positions were taken

	Tex46: Data not provided

	Tex47: Data not provided

	Tex48: Data not provided
	Tex49: None were investigated by the Hydrographer

	Tex50: None were identified by the Hydrographer

	Tex51: Data not provided.  Source shoreline was digitized from vector data used in the DNC of the area.
	Tex52: No Bottom Samples were taken.
	Tex53: Position
	Tex54: LIDAR
	Tex55: Motion
	Tex56: Position
	Tex57: WADGPS
	Tex58: MB
	Tex59: Motion
	Tex60: Sound Velocit
	Tex61: 
	Tex62: 
	Tex63: 
	Tex64: 
	Tex65: 
	Tex66: 
	Tex67: 
	Tex68: 
	Tex69: Ashtech
	Tex70: Optech
	Tex71: APASS
	Tex72: Trimble
	Tex73: Fugro/Chance
	Tex74: Simrad
	Tex75: Applanix
	Tex76: Seabird
	Tex77: 
	Tex78: 
	Tex79: 
	Tex80: 
	Tex81: 
	Tex82: 
	Tex83: 
	Tex84: 
	Tex85: Z-12
	Tex86: SHOALS
	Tex87: 
	Tex88: Tasman
	Tex89: Omnistar
	Tex90: EM
	Tex91: POS/MV
	Tex92: SBE
	Tex93: 
	Tex94: 
	Tex95: 
	Tex96: 
	Tex97: 
	Tex98: 
	Tex99: 
	Tex100: 
	Tex102: 400
	Tex103: 
	Tex104: 
	Tex105: 
	Tex106: 3000
	Tex107: 320
	Tex108: 19-03
	Tex109: 
	Tex110: 
	Tex111: 
	Tex112: 
	Tex113: 
	Tex114: 
	Tex115: 
	Tex116: SHOALS
	Tex117: SHOALS
	Tex118: SHOALS
	Tex119: USNS HEEZEN, Hydrographic Survey Launch
	Tex120: USNS HEEZEN, HSL
	Tex121: USNS HEEZEN, HSL
	Tex122: USNS HEEZEN, HSL
	Tex123: USNS HEEZEN, HSL
	Tex124: 
	Tex125: 
	Tex126: 
	Tex127: 
	Tex128: 
	Tex129: 
	Tex130: 
	Tex131: 
	Tex132: Note 1
	Text52-1: Yes 
	Text133: Note 2
	Text134: No
	Text135: Note 3
	Text136: Yes 
	Text137: Note 4
	Text139: Yes 
	Text140: No
	Text141: Note 5
	Text142: No
	Text143: NA 
	Text144: Note 6 
	Text145: NOAA tide gauges and zoning
	Text146: No
	Text147: NA 
	Text148: Yes
	Text149: No
	Text150: 0.179 meters (Estimate based on zone HAW213) 
	Check Box74: Yes
	Check Box75: Off
	Check Box76: Off
	Check Box77: Yes
	Check Box78: Off
	Check Box70: Yes
	Check Box71: Off
	Check Box72: Off
	Text138: Yes 
	Text139-cmmts: 
	Text151: Yes 
	Text152: Note 7
	Text153: Note 8
	Text154: Yes 
	Text155: Yes 
	Text156: NAVOCEANO Area Based Editor in LINUX; Fledermaus
	Text157: Yes 
	Text158: Yes 
	Text159: Yes 
	Text161: Yes 
	Text160: No
	Text162: Yes 
	Text151-cmmt: 
	Text153-cmmt: 
	Text162-cmmt: See Section V
	Text35: Yes, PFMs
	Text36: Yes
	Text37:       Yes 
	Text38: Note 9 
	Text39: No
	Text40: No
	Text41:    Yes
	Text42: Note 10 
	Text43: Yes 
	Text44: Yes
	Text45: Yes 
	Text46: Yes 
	Text47: No
	Text48: NA 
	Text49: 0
	Text50: NA
	Text39-cmmt: 
	Text45-cmmt: 
	Text51: NA 
	Text57: NA 
	Text61: NA 
	Text53: No
	Text52: NA 
	Text54: No
	Text55: NA
	Text56: NA 
	Text58: NA 
	Text59: NA 
	Text60: NA 
	Text62: NA 
	Text63: NA 
	Text64: NA
	Text65: NA
	Text66: NA
	Text69:                    NA
	Text68: NA
	Text67: NA
	Text53-Cmmts: 
	Text85:  
	Text70: Surveys W00079 through W00083 and W00091 are a combination of LIDAR data surveyed with the SHOALS 400 LIDAR System and Multibeam Echosounder data acquired with a Simrad EM 3000 by the USNS HEEZEN (Figure 1).  

Note 1: 
At this time NOAA does not have sufficient experience or empirical test results confirming that the SHOALS 400 system is capable of meeting NOAA HSSDM object detection requirements.  These data should not be considered to meet object detection requirements.  According to the Report of Survey (ROS), the system is theoretically capable of meeting IHO Order 1 object detection requirements in depths of 5 to 30 meters at a 4 x 4 meter spot density; however, more empirical testing is needed to confirm this.

The SHOALS 400 system is capable of meeting NOAA HSSDM standards for depth and positioning accuracy.

A Report of Survey for the entire Oahu Coast for the USNS HEEZEN and its survey launch was not provided by NAVOCEANO; only the Pearl Harbor survey area was documented.  Despite the lack of full documentation, the reviewer assumed that survey equipment and procedures remained the same for the entire Oahu area surveyed by the USNS HEEZEN.  The systems documented in the Pearl Harbor ROS are capable of meeting NOAA HSSDM accuracy and object detection standards.

Note 2: 
The LIDAR ROS states that "The laser system and motion sensors are optically aligned and the offsets measured with respect to the phase center of the GPS antenna.  This is done at every system or component installation.  The measured offsets were entered into a "STATIC" file and are applied to the data during post processing.  The STATIC file was not submitted with the bathymetric data. 

It is not known if the system alignment survey method meets HSSDM standards. 

The ROS for the USNS HEEZEN and its Hydrographic Survey Launch (HSL) do not indicate whether or not a system alignment and offset survey had been completed prior to the survey.  

Note 3: 
A patch test was conducted on the HSL on May 31, 2002.  Following the patch test, all previous settings were set to zero and a value of 1.20 degree was applied to roll.

Note 4: 
A static draft value of 0.79 meters was given for the HEEZEN HSL.

Note 5: 
The HSL Report of Survey states that CTD casts were "nominally taken at the commencement of daily survey operations and later in the afternoon, or whenever deemed necessary."  

Note 6:
NOAA tide station161-2340 located in Honolulu served as the reference station for the CO-OPS preliminary tide zones HAW215 and HAW213.  (See Lidar ROS Appendix B).

Note 7: 
All surveys off the Southwest coast of Oahu were acquired for the US Navy and were reported to be completed with 4x4 meter spot density and 200 percent coverage, in compliance with IHO Order 1 standards for object detection and multiple coverage. However, upon review of sounding data in Fledermaus, a large portion of Lidar data for survey W00079 had less than 200 percent coverage (Figure 2).  In areas of Lidar coverage only, IHO Order 1 object detection  requirements were not met for survey W00079.  The remaining surveys (W00080-83, 91) appeared to obtain 200 percent coverage in areas surveyed with the SHOALS system alone (Figure 3).

Despite the lack of redundant data for survey W00079 in areas of Lidar coverage alone, the reviewer observed good depth agreement and continuity between Lidar data in areas with less than 200 percent coverage.  The reviewer believes that the Lidar data for survey W00079 can be used to update charted depths.

Large gaps in coverage existed for surveys W00079-81 (Figure 4) where the Lidar data and Multibeam data do not overlap. 
	Text71: Note 8:
Least depths over shoal areas and bathymetric features obtained during the NAVOCEANO Lidar surveys were reviewed visually in Fledermaus and appear to be valid.  Due to the object detection limitations of LIDAR, it can not be said definitively that the least depths on all new and charted features were obtained.  

Note 9:
Fliers were visible in Fledermaus in the Digital Terrain Model (DTM) generated for W00079.  Upon review of these areas in Fledermaus 3D editor, it was found that the soundings falsely pulling the terrain model had been rejected by NAVOCEANO.  It appears that the DTMs were not regenerated following deletion of the fliers; the fliers were not represented in the smooth sheet.

Note 10:
A vertical offset was noted between Multibeam and Lidar data for survey W00079 (Figure 5).  The areas impacted by the vertical offset were reviewed in Fledermaus 3D Editor.  The offset does not appear to exceed the IHO Order 1 error limits based on depth.  The offset ranged between 0 and 0.6 meters.

Some system artifacts were visible in the DTMs for all surveys, particularly in water deeper than 150 meters (Figure 6).  The artifacts are related to sparse sounding density and wide spacing in the outerbeams of the EM 3000 system particularly when surveying downslope and in very deep water.

Aside from exceptions in steeply sloped regions and over bathymetric features, a review of the standard deviation grids submitted with the Fledermaus PFM files did not reveal any areas with soundings exceeding the HSSDM accuracy requirements.







		2007-10-31T11:48:08-0700
	Charles R. Davies
	I am the author of this document


		2007-10-31T13:08:39-0700
	Gary C. Nelson


		2007-10-31T13:20:27-0700
	Abigail Higgins


		2007-10-31T13:23:21-0700
	David Neander


		2007-10-31T13:23:52-0700
	David Neander


		2007-10-31T14:08:24-0700
	Bonnie Johnston
	I am approving this document


		2007-11-14T12:15:02-0500
	Rachel Soraruf




