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using this scenario was only done to fill data holidays as described in the Deviations from DAPR 
section of this report.   Concur.

B4. Data Processing 

B4.a BASE/BAG Discussion 

Prior to beginning survey operations it was determined that CUBE grids at a one meter 
resolution would be generated over the entire survey area which exceeds the 2 meter minimum 
grid size requirement for Complete Multibeam Coverage surveys as defined in the Specifications 
and Deliverables (DRAFT, February 2006). In order to stay within the maximum grid node 
recommendation of 25 million nodes the survey area was broken up into five field sheets of 
similar size.  Concur.
 
The one meter resolution was used to prevent the need to create small high resolution grids over 
depth specific areas thus minimizing the time necessary to manage grids during processing.  The 
one meter resolution is more than adequate over the majority of the flat seafloor that 
characterizes most of the survey area and the grid resolution also defines bottom features with 
minimal use of sounding designation.  See Evaluation Report.

C.  HORIZONTAL AND VERTICAL CONTROL 

A complete description of horizontal and vertical control for survey H11503 can be found in the 
OPR-E349-KR-06 Horizontal and Vertical Control Report*, submitted under separate cover.  A 
summary of horizontal and vertical control for this survey follows.*Filed with original field records.

C1. Horizontal Control 

The horizontal datum for this project is the North American Datum of 1983 (NAD83).  
Differential GPS (DGPS) was the sole method of positioning, with differential corrections 
received from the U.S. Coast Guard beacons at Driver, Virginia (289 kHz) and a secondary 
beacon at Annapolis, Maryland (301 kHz). No DGPS outages were experienced during the 
survey.  Concur.

C2. Vertical Control 

The vertical datum for this project is Mean Lower-Low Water (MLLW).  The operating National 
Water Level Observation Network (NWLON) primary water level station at Windmill Point, 
Virginia (863-6580) served as control for datum determination. A subordinate water level station 
was installed at the Rappahannock Range Front Light, Virginia (863-2837) and served as the 
primary source for water level reducers in zones SCB95, SCB87, SCB78 AND SCB77 for 
survey H11503. The water level station at Windmill Point, Virginia (863-6580) served as the 
primary source for water level reducers in zones SCB98 and SCB94 for survey H11503. 
 
Water level data was reduced to MLLW using water level files from the station at Windmill 
Point and the station at the Rappahannock Front Range Light. All raw pressure observations 
from the Rappahannock Front Range Light station were corrected for water density to determine 
“true” water levels. Outliers were then removed from the data set by smoothing with a two hour 
third degree polynomial. Daily high and low readings were then picked from the data set and 
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compared to verified high and low readings from the station at Windmill Point. From these 
comparisons Monthly Means were then computed. The Rappahannock Front Range Light station 
datum (adjusted to MLLW) was then applied to the smoothed water level file.  

C3. Discussion of Tide Zoning 

Evaluation of tides was accomplished through comparison of zoned water levels form the 
primary station to the subordinate water level station, crossline comparisons, visually comparing 
adjacent lines during Caris subset editing, and analysis of the sun-illuminated CUBE grids for 
artifacts at zone boundaries.  Several zoning scenarios using data from Windmill Point (863-
6580) and the Rappahannock Front Range Light (863-2837) were evaluated to determine which 
gauge and zoning correctors most appropriately adjusted survey data within each of the six tide 
zones that cover the H11503 survey area. Tide zoning for Rappahannock Front Range Light 
(863-2837) was created by modifying the Preliminary CO-OPS zoning files tied to Windmill 
Point, Virginia (863-6580). Zone boundaries were not modified, but new time and range 
correctors were calculated. Time correctors were calculated by adjusting the average time 
corrector (ATC) for zone SCB67 which surrounds gauge 863-2837 from -54 minutes (zoned 
from 863-6580) to zero minutes. Similarly, the range corrector was adjusted from 1.47 to 1.00. 
From this average time correctors were calculated for each zone relative to 863-2837 by 
calculating the difference between the ATC relative to 863-6580 for the zone in question and -54 
(the ATC for SCB65). Range correctors were calculated by dividing the range corrector for the 
zone in question by 1.47 (the range value for SCB65 relative to 863-6580).   
 
After several iterations and evaluations of crossline statistics it was determined that the 
preliminary zoning values as provided for Windmill Point, Virginia (863-6580) and preliminary 
zoning transferred to the Rappahannock Front Range Light (863-2837) gave the best results. 
Further crossline analysis was performed to determine which gauge should be tied to each of the 
six tide zones. Rappahannock Light zoning gave the best crossline statistics for all but two of the 
tide zones (SCB 94 and SCB 88) which lie on the northeast side of the survey area adjacent to 
the Windmill Point gauge.  A HIPS zone definition file (ZDF) was then created that used gauge 
863-2837 as the primary gauge for all zones except for SCB 94 and SCB 88 which used 863-
6580 as the primary station. Table 4 includes the zoning information for each zone used for the 
survey.  Concur.
 
  Table 4. Tide Zones 

Zone Reference Station Corrector(min.) Ratio 
SCB77 8632837 18 0.67 
SCB78 8632837 18 0.76 
SCB87 8632837 36 0.76 
SCB88 8636580 0 0.99 
SCB94 8636580 18 0.99 
SCB95 8632837 54 0.76 

 
It is difficult to associate a precise vertical error due to tides.  Errors observed are a composite 
from various sources such as measurement error, tides, heave, refraction, transducer draft, and 
settlement and squat. Though vertical errors are still visible in the data they are small and are 




