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 C. VERTICAL AND HORIZONTAL CONTROL  
  
Refer to the M-M928-KR-09 Horizontal and Vertical Control Report for a detailed description of 
the horizontal and vertical control used on this survey.  No deviations from the report occurred. 
A summary of the project’s horizontal and vertical control follows.    
 
 
Horizontal Control  
  
The horizontal control datum for this survey was the North American Datum of 1983 (NAD83).    
  
For real-time DGPS corrections, a CSI MBX-3 unit was tuned to the Cape Mendocino, CA. 
USCG DGPS site. The unit output differentially corrected positions at 1 Hz to the (POS MV) 
320 V4 where it was integrated with inertial data, and a position for the top-center of the IMU 
was generated. This position was logged concurrently with the bathymetry from WinFrog and 
the POS file by WinFrog PosMvLogger.  It was later corrected for offsets to the multibeam 
echosounder (MBES) by CARIS HIPS in processing. 
 
Final positioning, however, was done using post-processed kinematic (PPK) methods. Applanix 
POSPac software was used in conjunction with the POS files and local base station data to 
generate a higher accuracy position which was applied in processing, replacing the real-time 
position records.  
 
See M-M928-KR-09 Horizontal and Vertical Control Report for a more detailed description of 
PPK positioning methods used. 
 
 
 Vertical Control 
  
All sounding data were initially reduced to mean lower low water (MLLW) using predicted tidal 
data. Predicted tidal data for a month long period, was assembled (for gauges 9419750 & 
9431647) from the National Water Level Observation Program accessed through the NOAA 
tides and currents website (http://tidesandcurrents.noaa.gov/). A cumulative file for the gauges 
was updated monthly by appending the new data.  It should be noted that predicted tides were 
used in the field for preliminary processing only.   
 
On March 1, 2010, verified tide data was acquired from the National Water Level Observation 
Program accessed through the NOAA tides and currents website 
(http://tidesandcurrents.noaa.gov/).  Tidal zoning file was developed and provided by NOAA.  
From March 1, 2010 to March 2, 2010, all sounding data were re-merged using CARIS HIPS 
and SIPS tide routine.  Verified tidal data from the Crescent City, CA. (9419750), and the Port 
Orford, OR. (9431647) tidal stations were used for the final Navigation Base Surfaces and S-57 
Feature files.  Tidal Stations were owned and operated by the NOAA’s National Ocean Service 
through the National Water Level Observation Program.  
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Table 2 – Tide Gauge 

Gauge Location Latitude Longitude 

9419750 Crescent City, CA 41° 44.7' N 124° 10.9' W 

9431647 Port Orford, OR 42° 44.4' N 124° 29.8' W 

 
 
D. RESULTS AND RECOMMENDATIONS 
  
D.1 Chart Comparison  
  
H12131 survey was compared with charts shown in Table 3.   
 

Table 3 – Chart Comparisons13 

Chart Number Type Cell Name Scale Edition Edition Date 

18007 Raster n/a 1:811,980 33 February-2009 

18010 Raster n/a 1:196,948 21 March-2007 
18600 Raster n/a 1:207,840 14 January-2002 
18602 Raster n/a 1:40,000 12 April-2003 
18600 ENC US30R03M n/a 9 September-2009

 

Comparison of Soundings 

 
A comparison of soundings was accomplished by overlaying the latest edition of NOAA charts 
and ENCs onto the final BASE surfaces in CARIS HIPS & SIPS. The general agreement 
between the charted soundings and H12131 soundings is noted. A more detailed comparison was 
undertaken for any charted shoals or other dangerous features.   
 
Agreement between the H12131 BASE surface depths and the charted soundings for all 
applicable ENC and Raster charts was within +/- 1 to 2 fathoms. Since the survey area was 
ensonified with 100% multibeam coverage, shoaler depths were discovered between the charted 
soundings.  In these areas, when necessary, the sounding was designated to ensure its inclusion 
in the finalized BASE surface.14  Exceptions follow: 
 

1. Some discrepancy exists at the exact position of charted soundings on steep slopes, likely 
due to the charted soundings being slightly out of position, making a large difference in 
depths apparent.15  

 
2. Charted rocks and islets on ENC US30R03M, fall within the multibeam coverage and 

should be modified to agree with the H12131 survey.16 




