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A-Vertical Control 
 
 
All sounding data were reduced to MLLW initially using unverified tidal data from the 
NOAA tide station (ID #: 8423898), located in Fort Point, Newcastle Island, NH.   
 

Table 1 - Tide Gauges 

Gauge Model Gauge Type Location Latitude Longitude Operational 

8423898 NOAA 
Gauge Acoustic Fort Point, 

NH 43º04’18”N 70º42’42” W N/A 

 

Table 2 - Final Tide Zones 

Primary  
Zone 

Site Number Time Range Ratio 
NA169 Fort Point 8423898 -6 min 1.00 

 
 
Preliminary tidal data was downloaded from the NOAA CO-OPS website (http://www.co-
ops.nos.noaa.gov/data_res.html) approximately 5 hours after each flight.  The data was 
downloaded in UTC time (Eastern Standard Time to UTC was +4 hours) and appended to a 
cumulative file which was then applied to the data.   
 
On November 3, 2005, the verified tidal data was downloaded from the NOAA CO-OPS 
website for OPR-A321-KRL-05.  On November 20, 2005, using the GCS software, the tide 
zone file and verified tides were imported into GCS and all LiDAR sounding data were tide 
corrected.  Verified tidal data was used for the Preliminary Smooth Sheet.   
 
During the OPR-A321-KRL-05, Approaches to Portsmouth Survey, there were no unusual 
conditions regarding tidal information to note.  Refer to Appendix A for a more detailed 
description and Tidal Data. 
 
Tidal Range 
 
The established tidal range for OPR-A321-KRL-05 as per the NOAA CO-OPS website is 
2.743 meters (9.000 feet).  This value was used in determining height above MHW. 
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Figure 1 Tide Zoning 
 

Project: OPR-A321-KRL-05 2



Horizontal and Vertical Control Report 
 

Dated: 8th January, 2006 

 B-Horizontal Control 
 
The horizontal control datum for this survey was the North American Datum of 1983 
(NAD83).  Raw positions were originally collected in WGS84 and transformed to NAD83 
during the post-processed kinematic GPS (KGPS) routine. 
 
It was necessary to acquire dual frequency GPS data at a known location on the ground so 
that a KGPS solution could be used for final positioning.  The National Geodetic Survey 
(NGS) benchmark AB2631 was used as the ground control point for this survey.  Refer to the 
Appendix B for Horizontal Control results and procedures. 
 
Additionally, it was critical to know the elevations of the control points in both the processed 
ellipsoidal datum and the final charting datum, in this case NAD83 and MLLW respectively.  
The offset between these two datums was applied during post-processing to depict data in the 
final charting datum.  It should be noted that at no time was the final data set corrected with 
KGPS altitude data (except for Topographic data); only horizontal position.  Altitude data 
were evaluated for accuracy against traditional tide zone and tide gauge methodology.  The 
evaluation of vertical data was for experimental purposes only. 
 
Airborne Positioning was determined in real time using an OmniStar 3100LM DGPS 
receiver. An AeroAntenna AT-3065-9 antenna was used to acquire the differential 
corrections.  Two differential receivers were available: the OmniStar 3100LM and a CSI 
MBX-3S Coast Guard beacon receiver.  The OmniStar 3100LM was the primary source of 
differential corrections for this project. However, final positions were determined using post-
processed KGPS. 
 
Positioning system confidence checks where conducted on a daily basis using the SHOALS-
1000T airborne acquisition software.  The software has numerous real time displays that 
were monitored throughout the survey to ensure the positional accuracies specified in the 
NOS Hydrographic Surveys Specifications and Deliverables (version March 2003) were 
achieved.  These include, but are not limited to the following: GPS Status, Position accuracy, 
Receiver Status (which included HDOP) and Satellite Status.  During periods of high HDOP 
and/or low number of available satellites survey operations were suspended.  Note: Flights 
were planned to avoid periods of high PDOP/HDOP and/or low number of available 
satellites 
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C-Approval Sheet 
 
 
 
 
 

Approval Sheet 
 

For 
 

H11296 
 
 
Standard field surveying and processing procedures were followed in producing this survey 
in accordance with the following documents: 
 

OPR-A321-KRL-05 statement of work and hydrographic manual;  
Fugro Pelagos, Inc. LiDAR Acquisition Procedures;  
Fugro Pelagos, Inc. LiDAR Processing Procedures;  
 
 
 

The data were reviewed daily during acquisition and processing. 
 
This report has been reviewed and approved.  All records are forwarded for final review and 
processing to the Chief, Atlantic Hydrographic Branch. 
 
 
Approved and forwarded, 
 
 
Dushan Arumugam, Fugro Pelagos, Inc. 
Lead Hydrographer 
Fugro Pelagos, Inc. Survey Party 
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Appendix A -Tides and Water Levels 
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Appendix B –Horizontal Control 
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Appendix C –KGPS Processing Summary 
 
The following tables outline the estimated positional accuracies of the post-processed dual-
frequency GPS data for the LiDAR survey on every Julian Day that dual-frequency KGPS 
data was available. Note KGPS data was always available for the LIDAR system. 
 
The data were obtained from the report file generated by the Applanix POSPac POSGPS 
software after post-processing the GPS data. 
 
Forward / Reverse Separation RMS values are the average differences between the forward 
and reverse solutions, and serve as a check on the repeatability of the solution. Note that for 
this project, the KGPS data output from POSGPS and applied to the survey lines in CARIS 
or GCS are a combined forward and reverse solution. 
 
The position standard deviation percentages are the percent of the number of positions for 
that day that fall within the specified standard deviation range. 
 
Average baseline refers to the average distance from the base station in Fort Point, NH to the 
LiDAR airborne system. This can have an effect on positioning accuracy as the further the 
vessel is from the base station, the less ionospheric-induced positioning error can be 
corrected for. 
 
Quality Percentages refers to the percent of positions that are given the corresponding quality 
tag by POSGPS. The values are as follows: 
 

Table 3 Quality Tags 
Quality Meaning Estimated 

Accuracy 
1 Fixed Integer 0.00 – 0.15m 
2 Converged Float or Noisy Fixed Integer 0.05 – 0.40m 
3 Converging Float 0.20 – 1.00 m 
4 Converging Float 0.50 – 2.00 m 
5 DGPS 1.00 – 5.00 m 
6 DGPS 2.00 – 10.00 m 

 

Table 4 Results from the LiDAR 
Fwd/Rev Separation RMS 
Values (meters) Position Standard Deviation Percentages (%) Quality Percentages (%) 

Average 

Julian 
Day East North Height <0.10m 

0.10-
0.30m 

0.30-
1.00m 

1.00-
5.00m >5.00m Q1 Q2 Q3 Q4 Q5 Q6 

Baseline 
(km) 

252A 0.021 0.012 0.032 82.9 17.1    100      10.977 

252B 0.015 0.018 0.028 98.4 1.6    100      13.532 

253A 0.024 0.016 0.038 77.4 22.6    100      13.955 

253B 0.016 0.012 0.019 98.8 1.2    100      11.138 

254A 0.016 0.020 0.027 92.5 7.6    100      12.162 

254B 0.005 0.012 0.009 100.0     100      12.560 

254C 0.003 0.001 0.011 96.0 4.0    100      11.089 

255A 0.005 0.013 0.018 100.0     100      9.940 
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