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Summary QC Survey Procedure
Towill, Inc.
Overview

Towill performed GPS surveys for approximately 38 stations to be used as ground QC points for the Delta LiDAR Project.  This involved selection of suitable ground sites, setting a semi permanent monument to allow for repeated observations at the station, and design and execution of a static GPS survey to obtain final project coordinate values.
Site Selection

Towill is providing ground position and elevations at 38 locations to be provided by EarthData.  We are also measuring a number of NGS monument positions which were selected by Airborne1, and were used as GPS base stations which collected data during the ABGPS sessions.  The monument positions have been provided to Airborne1. 
General site selection guidelines are:

· Each site shall be reasonably flat with no buildings or structures within a radius of approximately 25 to 30 feet, with an open, un-obstructed view of the sky.  

· Ground surface shall be bare dirt, gravel, or short grassy areas.  

· Areas that are very light or dark, such as bright concrete or dark paved areas are to be avoided.

At each site, a semi-permanent survey marker, such as a PK Nail, 60d nail, or rebar shall be set to allow later recovery.  No flight marker panels were set for this survey.  A monument recovery sheet will be prepared containing a brief field sketch, “to-reach” description, and final adjusted coordinate values.  A digital photograph will also be taken showing the surveyed point and the surrounding area.  

Field Surveys

Surveys were performed using Federal Geodetic Control Subcommittee guidelines for First Order GPS Surveys.  A network of properly formed closed loop traverses were constructed with sufficient redundancy to allow determination of loop closures, and repeat independent baseline measurements.  GPS equipment is dual frequency Trimble 4000SSE, 4700 and R8 receivers with corresponding geodetic antennae, ground planes and fixed-height tripods.  GPS surveys were conducted during periods with at least 5 common satellites visible and a predicted PDOP of 4.0 or less.  Simultaneous observations were recorded of sufficient length to produce fixed baseline solutions whenever possible, however, the do to the suddenly accelerated project schedule, I did not have the option of re-measuring baselines with float solutions, however, this did not appear to be a problem.
Data Processing

GPS data were downloaded and processed with Trimble Geomatics Office.  Only independent baselines were processed and checked for acceptable tolerances for ratio and reference variance.  Loop closures were run to verify raw data mis-closures are acceptable.  Accepted independent baselines were exported to Starnet version 6.012 for final analysis and adjustment.   Geoid ’03 was used to determine geoid heights.  A minimally constrained adjustment was performed holding one reference point fixed in order to verify the network geometric closures and raw data baseline residuals were within expected survey tolerances.  All reference monuments whose published values match “surveyed” values within a reasonable tolerance (in this case approximately 5 cm) were selected to be held fixed in the final fully constrained adjustment. (All published horizontal values were moved to the 2007.00 epoch using HTDP.)  This final adjustment will be checked to verify that adjusted baseline residuals meet First Order guidelines of less than 1:100,000 or 10 parts per million in x, y and z components.  
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