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3. HORIZONTAL  & VERTICAL CONTROL 

3.1. HORIZONTAL CONTROL 

The horizontal control datum for this survey was the World Geodetic System of 1984 (WGS84).  All 

positions were collected in WGS84.   

 

Two MBX-3 differential receivers, that used U.S. Coast Guard (USCG) network of differential beacons, 

supplied RTCM corrections to the acquired GPS pseudorange measurements; which subsequently 

produced WGS84 DGPS positions.  

 

3.2. VERTICAL CONTROL 

All sounding data were reduced to MLLW using verified tidal data from one tide gauge located at Sitka, 

Alaska.  The tide gauge at Sitka is operated and maintained by NOAA.  The tidal data was downloaded at 

the Thales GeoSolutions (Pacific), Inc. office in San Diego and e-mailed to the R/V Davidson at the end of 

every Julian day.   

 

Table 3-1 Vertical Control Station Specifications 

NAME SIN LATITUDE LONGITUDE ESTABLISHED 

Sitka, AK 9451600 57.051667 N 135.341667 W 19/05/38 
 

LCMF Inc. was contracted to provide final tidal zoning for the Cape Ommaney survey area.  The verified 

tidal data were then used to correct acquired bathymetric data. 

 



Outside Source Data Evaluation                              W00035                                                                 July 2003 

5 

 
At the end of every line the hydrographer reviewed the weighted mean position with the single source 
position.  This provided near real time verification of the RTCM sources.   
 
Based on the information provided and a review of the data, horizontal accuracy standards of the 
HSSDM appear to have been met.   
 
 
C.2 Vertical Control 
 
The vertical datum for survey W00035 was Mean Lower Low Water (MLLW).  The operating 
National Water Level Observation Network primary tide station at Sitka, AK (945-1600) served as 
control for datum determination and as the primary source for water level reducers.  The hydrographer 
installed no additional tide stations. 
 
The “ZoneHIPS” function in HPTools V 8.9.5, supplied to Thales GeoSolutions (Pacific), Inc by 
NOAA, was used to calculate zoned tidal correctors using CARIS navigation files that were exported 
from CARIS NT.  LCMF Inc. was contracted to provide final tidal zoning for the Cape Ommaney.  
Tide reports were not included with deliverables to PHB; however the tide zones and co-tidal 
correctors used are summarized in section 3.4 of the hydrographer’s Data Acquisition and Processing 
Report.  An evaluation of selected areas did not reveal tidal offsets in the data.   The evaluator believes 
that tides used by the hydrographer meet standards set forth in the NOS Hydrographic Surveys 
Specifications and Deliverables Manual (HSSDM).  
 
 
D. ANALYSIS AND RECOMMENDATIONS 
 
D.1 Error Analysis 
 
The data were assessed for consistency, system capabilities, object detection capabilities, and survey 
procedures. 
 
A manual comparison of cross lines to mainscheme lines demonstrated good internal data consistency 
(See B.3 Internal Data Consistency).  
 
The survey equipment, as described in the hydrographer’s Data Acquisition and Processing Report, 
are capable of meeting accuracy standards for an IHO order 1 survey.   
 
Although not apparent from manual examination of selected bathymetry, the evaluator noted two 
possible sources of error that may affect data accuracy.  Sound velocity profiling may not have been 
frequent enough to accurately correct for fluctuations in conductivity and temperature.  Another source 
of possible error stems from the tidal zoning.  The primary tide gauge is not in the survey area and no 
tertiary gauges were established.  However, from the areas inspected by the evaluator in CARIS subset 
mode, no SV or tide errors were noticed and the data were internally consistent.  The evaluator 
believes that, while methods for acquiring sound velocity profiles and water level data were not 
consistent with standard NOAA field procedures, the data still meet accuracy requirements set forth by 
the HSSDM. 
 
The object detection criteria for IHO Order 1 were met while in the field by limiting survey speeds to 
an average of 7.5 knots, ensuring that the maximum line spacing did not to exceed three times the 
water depth and reviewing backscatter data in conjunction with bathymetry line data.     




