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SURVEY REGISTRY NUMBER(S): _________W00056-W00057____________________________ 
 
OSD SUPPLIER __U.S. Naval Oceanographic Office (NAVO)_______________________________ 
 
SURVEYOR: ____ U.S. Naval Oceanographic Office,  SHOALS / JALBTCX________________ 
 
SURVEY AREA: ____Kawaihae Bay, West Coast of Island of Hawaii 
 
DATES OF SURVEY: __August 1 – December 20, 2000____________ 
 
REVIEW DATE:__May 2005___________________REVIEWER:__VanDenAmeele ______ 
 
 
I. DATA INVENTORY 
   
 A. Reports 
 

____x____ Descriptive Report or equivalent          _x_Digital __Hardcopy 
 
 Document Title: _Hawaii LIDAR Report of Survey (ROS)__14-Sept-2004___ 
 
____x____Data Acquisition and Processing Report or equivalent  _x_Digital  __Hardcopy  
 
 Document Title: __ Hawaii LIDAR Report of Survey (ROS)__14-Sept-2004 

(Comment 1)___ 
 
_________Horizontal and Vertical Control Report or equivalent  __Digital  __Hardcopy 
  
 Document Title: ___________________________________________________  
 
_________ Systems Certification Report or Equivalent   __Digital  __Hardcopy 
 
 Document Title: __________________________________________________ 
 
_________ Digital and hardcopy versions of all documents match and are in the prescribed 

format. 
 
_________ Other: ____________________________________   __Digital  __Hardcopy 
 
B. Data 
 
____x____ Smooth sheets / sounding plots    _x_Digital _xHardcopy 
 
 File name(s)   Description   Format 

   01x.dgn                     Smooth Sheet  1:25000               Microstation DGN 
   01x_land.dgn             Shoreline 1:25000    Microstation DGN      
   01A.dgn Smooth Sheet  1:5000  Microstation DGN  
   01A_land.dgn Shoreline 1:5000  Microstation DGN  
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___x_____ ASCII XYZ Files:  Full density _x__ Decimated: __x_ 
 
  File name(s)   Description   Format 

                               01_25000.asc                     Full density XYZ  soundings    ASCII 
                               01A_5000.asc                     Full density XYZ  soundings    ASCII 
                               01x_10213_5000.pfm.crs   Smooth sheet XYZ  soundings    ASCII 
                               01x_10213_10000.pfm.crs Smooth Sheet XYZ  soundings    ASCII 

 
 
_________ Shallow-water multibeam data   ___ Raw   ___ Processed  
 
 ___ DTM  ____ BASE / Navigation Surface ____ PFM 
 
 Format(s): _________________________________________________ 
 
_________ Side-Scan Sonar Data    ___ Raw   ___ Processed  
 
 ____ Mosaic 
 
 Format(s): _________________________________________________ 
 
___x_____ LIDAR      ___ Raw   ___ Processed  
 
 Format(s): _SHOALS 400 / Fledermaus PFM _____________ 
 
_________ Single-Beam Data     ___ Raw   ___ Processed  
 
 Format(s): _________________________________________________ 
 
_________ Detached Position / Point Features   ___ Raw   ___ Processed  
 
 Format(s): _________________________________________________ 
 
_________ GPS Data (e.g. kinematic / static)   ___ Raw   ___ Processed  
  
 Format(s):_______________________________________________________ 
 
____x____ Other Data      ___ Raw   ___ Processed 
 
 Format(s): ___Fledermaus PFM________ 
 

                               01x_102103.pfm               Full density XYZ  soundings    PFM 
 
____x____ 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).  
Comments: 
 
1.  Original HAWAII LIDAR ROS submitted 31- Jan – 2002.  Revised ROS submitted 14- Sept – 2004. 
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II. DATA ACQUISITION AND PROCESSING 

 
A. Horizontal Positioning 
 
____x_____ Positioning equipment and methodology are capable of meeting NOAA HSSDM 
Specifications 
 
  Equipment / method used: __ ASHTECH Z-12 L1/L2 GPS receivers, Fugro 
OmniStar DPGS Satellite Beacons._____________________________________________ 
 
____x____ The surveyor has conducted adequate quality control of horizontal positioning data 
 
____x____ A review of the data reveals no positioning errors exceeding NOAA specifications 
 
 
B. Water Levels 
 
____x____ Water level measuring equipment and methods are consistent with NOAA equipment 
and methods and are capable of meeting specifications 
 
  Equipment / method used:      NOAA CO-OPS NWLON stations 
 
____x____ Water level correctors applied to sounding data 
 
  _x__ Verified  ___ Observed ___ Predicted 
 
  _x__ Zoned: __x_ NOAA Zoning ____ Other zoning 
 
Comment 1 Water level error estimate provided by CO-OPS 
 
  Water level / zoning error estimate: __0.179m_____ 
 
C. Sensors 
 
____N/A__ Echosounder(s) used are capable of meeting NOAA HSSDM accuracy and object 
detection requirements 
 
  Echsounder(s) used: ________________________________________ 
 
____N/A__ Side-Scan sonar(s) used are capable of meeting NOAA HSSDM object detection 
requirements 
 
  Side-scan sonar(s) used: _____________________________________ 
 
__Comment 2_ LIDAR used is capable of meeting NOAA HSSDM accuracy and object detection 
requirements 
 
  LIDAR(s) used: ___SHOALS 400______________________________ 
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___x_____ Motion sensor used is capable of meeting NOAA HSSDM accuracy requirements 
 
  Motion sensor(s) used: _Applanix POS/AV______ 
 
____x____ Gyro / heading sensor used is capable of meeting NOAA HSSDM accuracy 
requirements 
 
  Gyro / heading sensor used: __Applanix POS/AV______ 
 
__N/A____ Sound velocity equipment used is capable of meeting NOAA HSSDM accuracy 
requirements 
 
  SV sensor(s) used: ________________________________________________ 
 
__N/A____ Other sensors used are capable of meeting NOAA HSSDM accuracy requirements 
 
  Other sensor(s) used: ______________________________________________ 
 
D. System Calibrations and/or Certifications 
 
_comment 3_ A sensor offset and alignment survey was conducted to NOAA HSSDM 
requirements 
 
  ____ Offset values provided 
 
__N/A ____ Patch tests were conducted for shallow-water multibeam systems 
 
  ____ Alignment bias and latency values provided 
 
___N/A___ Draft determinations were conducted and provided 
 
  ____ Static Draft ____ Dynamic Draft ____ Loading 
 
  ____ Draft values were provided 
 
_____x___ Sensors were calibrated in accordance with manufacturer requirements and NOAA 
specifications 
 
  ____ Calibration reports provided 
 

 E. Survey Methodology 
 
 ___No____ Bottom coverage and object detection requirements (per NOAA HSSDM) have been 

met: 
 
 __No_ System(s) and field procedures used are capable of meeting object detection requirements 
 
 _N/A__ Range scales or ping rates used were consistent with meeting requirements 
 
 _N/A_ Vessel speed was limited with regard to range scale and depth of water 
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 __N/A____ DTM, BASE surface, and/or mosaics indicate that seafloor coverage and object 

detection requirements were met. 
 
 Comment 4 No significant coverage holidays exist 
 
 Comment 5 All least depths over shoals, wrecks, rocks, obstructions, and other features have been 

determined 
 
 Comment 5 Least depths have been retained in the data 
 
 __N/A____ Sound velocity sampling regime in accordance with NOAA HSSDM requirements 

 
 
F.  Corrections to Echosoundings 
 
Comment 6 All data corrector files have been supplied and appear valid 
 
____x____ All data have (as applicable): 
 
  _n/a_ SV applied  _x_ Tides Applied _x_ Offsets and Draft applied 
 
____x____ No tide errors exceeding NOAA HSSDM requirements are observable in the data 
 
___N/A___ No SV errors exceeding NOAA HSSDM accuracy standards are observable 
 
 

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

documentation. 
 
 ____x____ Data processing methodology is consistent with procedures required to provide a 

dataset suitable for charting. 
 
 Comment 7 Full resolution data was provided in order to gauge the adequacy of cleaning and/or 

processing of the data. 
 
 Comment 8 No anomalous data (fliers, noise, etc) were apparent in the BASE surface, DTM, 

and/or selected sounding set. 
 
 Comment 8 All shoals are valid (no fliers) and the proper least depth has been retained. 
 

____x____ A 10% sample of subsets have been reviewed and data are cleaned appropriately with 
no noise, fliers, or systematic errors noted. 

 
Comments: 
 
1.  While CO-OPS did not provide a zoning error estimate, NAVO completed an estimate by installing backup tide gauges 

and comparing water level data from NOAA stations, zoned using NOAA CO-OPS zoning, with water levels measured directly at the 
NAVO stations.  The differences had a standard deviation of 0.179 meters, with a maximum difference of 0.35 meters and a mean 
difference of 0.15 meters. 
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2.  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 ROS, the system is theoretically capable of meeting IHO Order 1 object detection 
requirements in depths of 7 to 20 meters; however, more empirical testing is needed to confirm this. 

 
3.  The ROS indicates 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 are 
contained in what is called the “STATIC” file.  This file is written to the survey plan and, during initialization of the data collection 
system, written to the daily data tape.”  It is not known if this results in measurements which meet NOAA accuracy standards. 

 
4.  A few small coverage holidays exist in deeper waters.  Inside Kawaihae Harbor, numerous data gaps exist, 

presumably due to turbidity and/or anchored or moored vessels.  See figure 1. 
 
5.  Least depths over all bathymetric features such as pinnacles, rock outcrops, and coral heads detected by this survey 

have been verified through visual examination in Fledermaus.  Definitive least depths over existing charted wrecks, rocks, and 
obstructions were not obtained due to limitations of LIDAR.  Additionally, discreet item investigations to disprove or fully develop 
features were not conducted. 

 
6.  Tide corrector files were not provided with the deliverables.  The Hawaii LIDAR ROS states “NAVOCEANO’s 

processing system handles tide correction by creating a tide file for each zone by applying zonal corrections to the reference gauge 
tides.   The processing software identifies in which zone a sounding falls and applies that zone’s tide to the sounding.  Tide 
correctors are applied during post processing, just prior to data editing and validation.”  These individual zonal corrector files were 
not provided and could not be QA’ed.  Tide application errors were noted in the ROS (section 7.8.2) yet were also noted as 
resolved.  Redundant data were acquired for this survey on several days and no tide errors were noted; internal data consistency 
was good (see figures 2 and 3). 

 
7.  All accepted and rejected LIDAR data points were provided.  Laser waveform information was not provided.  Full 

resolution data were examined in Fledermaus.  The data cleaning has removed all fliers (other than exceptions specifically 
addressed in this evaluation), and selected soundings represent a shoal-biased data set. 

 
8.  Fliers were noted inside Kawaihae Harbor.  These fliers all exist at the outer edge of the LIDAR swath and are directly 

adjacent to gaps in coverage.  Since the holidays are believed to be from turbidity and/or moored vessels, these fliers are also 
believed to be from the same causes.  LIDAR soundings at the following positions are noted as fliers and should not be charted (see 
figures 4 and 5 as well):  

 
 4.8 fathoms 20º 02’ 09.7” N 155º 49’ 46.9” W 
 4.9 fathoms 20º 02’ 07.6” N 155º 49’ 45.3” W 
 5.6 fathoms 20º 02’ 06.1” N 155º 49’ 44.2” W 
 5.4 fathoms 20º 02’ 04.1” N 155º 49’ 42.8” W 
 5.1 fathoms 20º 02’ 01.9” N 155º 49’ 38.7” W 
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III. DATA QUALITY AND RESULTS 
 
A.  Internal Data Consistency 

 
 ____x____ 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.  
 
 ____x____ Crossline agreement or redundant data overlap has been visually inspected and no 

disagreements exceeding NOAA HSSDM tolerances have been noted.   
 
 __N/A____ Where multiple systems, platforms, and/or sensors were used, junctioning or 

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

indicate that data agree within NOAA HSSDM tolerances. 
 
Comments: 
 
All data points were inspected visually using the PFM files submitted in Fledermaus.  Most areas had overlapping data of redundant 
coverage (200% or greater) and all data were internally consistent within NOAA accuracy requirements.  A standard deviation grid 
was generated in Fledermaus and no areas were noted as having an SD greater than NOAA HSSDM accuracy requirements, other 
than small areas over steep and irregular bathymetric features, such as rock outcrops.  See figures 2 and 3. 
 
 
B.  Error Budget Analysis 
 
 ____x____ An error budget analysis was provided by the surveyor 
 
 __x__ The error budget analysis indicates that data are capable of meeting NOAA 

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

HSSDM standards 
 
C.  Chart Comparison 
 
 ____x____ The chart comparison contains no significant discrepancies which cannot be 

sufficiently explained 
 
 ___No____ All significant shoals, wrecks, rocks, and obstructions have significant coverage to 

confirm or disprove. 
 
Chart Comparison Comments: 
 
These surveys were compared with charts 19327 and 19330 
 
1.  Soundings from W00056 and W00057 generally compare within one fathom of charted soundings, with greater discrepancies 
occurring around bathymetric features which may not have been detected with the prior single-beam survey.  Numerous features 
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resembling coral heads or rock outcrops were detected with LIDAR and resulting in soundings shoaler than those charted.  These 
shoaler sounding should supersede charted data. 
 
2.  Charted wrecks, rocks, obstructions, foul areas, submerged features, and shoals should be retained and not superseded with 
data from this survey.  No item investigations were conducted and the object detection capability of LIDAR is insufficient to 
definitively disprove charted features. 
 
3.  New shoals from this survey should supersede deeper charted data. 
 
4.  The natural deep channel at the entrance to the small boat harbor located near 20º 01’ 39.3N  155º 49’ 43.0” W is reflected in the 
full resolution LIDAR data but not in the selected sounding set on the NAVO smooth sheets.  The following deeper soundings taken 
from the center of the deep channel can be used to supplement smooth sheet soundings and chart this natural deep channel 
(depths are in meters): 
 

 
 
D. Automated Wreck and Obstruction Information System (AWOIS) Items 
 
 ___No____ AWOIS Items are located within the limits of the survey. 
 
 ___N/A___ AWOIS Items can be sufficiently confirmed or disproved using data from 

this survey (Attach AWOIS pages to the certification memorandum.). 
 
 
E. Dangers to Navigation 
 

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

 
 ___N/A___ DTONs have been verified by the office evaluator. 
 
__Yes____ Additional DTONs were noted during office evaluation and submitted 
 

Comments: 
 
Six Dangers to Navigation were selected and submitted on May 17, 2005.  A copy of the DTON letter is attached. 
 
F.  Aids to Navigation 
 
 ___No____ 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 
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 _________ ATON discrepancies were noted during office evaluation and submitted as 
DTONs. 

 
Comments: 
 
 
 
G.  Shoreline 
 
 See comments_ 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 
 
Comments: 
 
LIDAR is capable of providing an approximate Mean High Water and Mean Lower-Low Water shoreline.  The surveyed shoreline 
from surveys W00056 and W00057 compares well with charted shoreline and confirms the positions of charted MHW features such 
as breakwaters and wharves.  The charted shoreline should be retained. 
 
 
H.  Bottom Samples 
 
 _________ 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 
 
Comments: 
 
Bottom samples were not acquired.  Retain as charted. 
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IV. ADDITIONAL DATA PROCESSING 
 
_N/A_____ Final tide application at processing branch:   

      Date:__________________      Applied By:_______________________ 
      Type:__________________     Zoning:___________________________ 

 
 
__N/A____ Final sounding set decimation conducted at PHB 
 
 
__N/A____ Additional submerged features noted by reviewer (flagged as outstanding) 
 
 
__N/A____ Final BASE Surfaces created by reviewer 
 
 
__No____ Smooth sheet created at PHB 
   
 
Additional Verification Comments: 
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Figure 1:  Holidays in coverage in surveys W00056 and W00057 
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Figure 2: Standard deviation and depth grids for a section of surveys W00056 and W00057 
 

 
Figure 3: A cross section of data reveals good internal data consistency among redundant data and 
shows no tide errors. 
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Figure 4: Shoal soundings along the outer edge of the LIDAR swath in Kawaihae Harbor are fliers.The 
white boxes indicate selected soundings depicted on the smooth sheet.   
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Figure 5: Circled soundings in Kawaihae Harbor are fliers and should not be charted. 
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