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A – Vertical Control 

 

Multibeam vertical control for OPR-A366-KR-17 was provided by way of a Tidal Constituent 

And Residual Interpolation (TCARI) grid, based on verified tide data from Portland (8418150), 

and Bar Harbor (8413320), ME (refer to Figure 1). 

 

During field operations, the Theory and Westerly sounding data were initially reduced to MLLW 

using a combination of preliminary and verified tidal data from gauges 8413320 (Bar Harbor, 

ME) and 8418150 (Portland, ME) using the TCARI GUI (version 16.8) and merged in CARIS 

HIPS. These stations are owned and operated by NOAA’s National Ocean Service (NOS) 

through the Center for Operational Oceanographic Products and Services (CO-OPS). Preliminary 

and verified tidal data was assembled by CO-OPS and accessed through NOAA’s 

Tides&Currents website (http://tidesandcurrents.noaa.gov/). These unverified tides were used 

in the field for preliminary processing only. 

 

On October 26, 2017, notification that the preliminary TCARI grid was accepted as the final grid 

for survey project OPR-A366-KR-2017, was acquired from CO-OPS and applied to all sounding 

data using the TCARI GUI (version 16.8) and merged in CARIS HIPS. Verified tidal data were 

used for all final CUBE Surfaces, soundings, and S-57 Feature files. 

 

During the OPR-A366-KR-17 survey, there were no unusual conditions regarding tidal 

information to note other than a few bust that were noted in the XMLDR’s. 

 

For additional information, refer to Appendix I -Tides and Water Levels.  

 

Table 1 Tide Gauges 

Gauge Gauge Type Location Latitude Longitude 

8418150 Acoustic Portland, ME 43-39.4 N 70-14.8 W 

8413320 Acoustic Bar Harbor, ME 44-23.5 N 68-12.2 W 

http://tidesandcurrents.noaa.gov/
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Figure 1 TCARI Grid 
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LiDAR vertical control for OPR-A366-KR-17 was GPS-derived. POS files logged during data 

acquisition on each flight were post-processed using Applanix POSPac SmartBase routine to 

create an SBET file. Following creation, the SmartBase SBETs were then applied to the data in 

SHOALS GCS, replacing the real-time GPS navigation position with a post-processed GPS 

position. The separation model was created with NOAA’s VDatum v3.6. This model also 

allowed for topographic data to be referenced to MLLW through the use of DTM-derived 

interpolation (refer to Figure 2).  

 

Data was referenced to the WGS84 (ITRF00) datum with the KGPS trajectory solution 

processed with POSPac SmartBase (ASB) routine using a network of CORS stations, with 

station ID MEOW, as primary control. The LiDAR data was maintained on the ellipsoid during 

processing. 

 

LiDAR elevations on the ellipsoid were eventually reduced to soundings on MLLW in CARIS 

using a separation model grid created in VDatum v3.6. Topographic heights detected by LiDAR 

were also related to MLLW through the same method. The model was applied to the data, using 

the compute GPS tides utility, and then merged. 

 

There were no unusual tidal conditions to note during the OPR-A366-KR-17 survey. 
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Figure 2 VDatum ITRF00 to MLLW 
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B – Horizontal Control  

 

The horizontal control datum for this survey is ITRF00 (WGS84: G1150). The deviation from 

the Section 2.1 of the HSSD 2017 was approved on 21 June 2017. Refer to the Project 

Correspondence file “OPR-A366-KR-17_Kathryn_Pridgen_Correspondence” for additional 

details. 

 

Real-time corrections for both the vessels and aircraft, the POS/MV and POS/AV were 

configured to accept Fugro’s Marinestar G2 corrections. Marinestar G2 service is a real-time 

GPS and GLONASS Precise Point Positioning (PPP) service providing refined satellite ‘clock 

and orbit’ data to any GNSS receiver with a valid subscription. Signals on the L-band with 

corrections are broadcasted by geo-stationary satellites and are received by the integrated 

GNSS/L-band antenna. The unit outputs corrected positions at 1 Hz to the POS units where they 

are integrated with inertial data. A position for the top-center of the IMU is generated, providing 

a horizontal accuracy of 10 cm and a vertical accuracy of 15 cm. 

 

This position was logged concurrently with the bathymetry from WinFrog and the POS file using 

Fugro Pelagos PosMvLogger for the R/V Theory and R/V Westerly. For multibeam data, the 

real-time solution was used for the final positioning and no post processing was required. 

 

Processed LiDAR point positions for the SHOALS system were derived relative to the ITRF00 

datum using a Post Processed Kinematic (PPK) solution where primary control coordinates 

observed the said datum. LiDAR POS files and IMU inertial data, along with concurrently 

logged onshore dual-frequency base station (CORS stations) data, were post-processed to create 

a KGPS SBET file. 

 

A SmartBase network of NGS CORS stations was established and processed with Applanix 

POSPac MMS software (refer to Figure 3). The primary and control station used for the network 

was MEOW. Network stations as well as the primary and control were held for the duration of 

ALB acquisition. Primary station coordinates were transformed from NAD83 (2011) to 

ITRF2000 using the NGS’ Horizontal Time-Dependent Positioning (HTDP) utility. This network 

configuration was also used during the MBES portion of the survey to ensure overlapping data 

would closely align. 

 

To ensure solution accuracy, each SBET was reviewed for quality before being applied to the 

data. Ideally, solutions had a separation difference under ten centimeters and were in a fixed 

solution for the period of acquisition. Additionally, PDOP values were confirmed to be under 3.0 

and the number of satellites tracked more than five. If a solution was found to fail one or more 

checks, the processing project would undergo greater scrutiny and additional reprocessing until it 

was of sufficient quality to be applied to the data. Refer to the Data Acquisition and Processing 

Report for additional information on system calibrations and checks. 

 

Descriptions for the SmartBase network and Fugro base stations are in Appendix II – 

Horizontal Control . 
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Figure 3 SmartBase CORS Network 



 

 

C – Approval Sheet 
 

 

 

 

Approval Sheet 
 

For 
  

H13011, H13012, H13013, & H13014 
 

As Chief of Party, Field operations for this hydrographic survey were conducted under my direct 

supervision, with frequent personal checks of progress and adequacy. I have reviewed the 

attached survey data and reports. 

 

All field sheets, this Horizontal and Vertical Report, and all accompanying records and data are 

approved. All records are forwarded for final review and processing to the Processing Branch. 

 

The survey data meets or exceeds requirements as set forth in the NOS Hydrographic Surveys 

and Specifications Deliverables Manual, Standing and Letter Instructions, and all HSD Technical 

Directives. These data are adequate to supersede charted data in their common areas. This survey 

is complete and no additional work is required. 

  

  

 

 

Approved and forwarded, 

 

Dean Moyles, (ACSM Cert. No. 226) 

Senior Hydrographer 

Fugro Pelagos, Inc. 

February 22, 2018 
 

 

X
Dean Moyles (ACSM Cert. No. 226)

Senior Hydrographer
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Appendix I -Tides and Water Levels 

 

Tide Station: 8418150 Portland, ME 
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Tide Station: 8413320, Bar Harbor, ME 
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Appendix II – Horizontal Control  

 

ASB network Control: MEOW (Augusta, ME) 

 
 

NAD83 to ITRF00 Conversion: 
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