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February 15, 2007
Mr. Tom Milo
URS Corp

Survey methodology for CORS integration into First Order (equivalent) Geodetic Control 
Tom,

Here is a quick write-up on our ties to CORS.
Surveys will be performed using Federal Geodetic Control Subcommittee guidelines for First Order GPS Surveys, however, it is not uncommon for the work described below to attain accuracies approaching Order B equivalence. 
 A network of properly formed closed loop traverses will be constructed with sufficient redundancy to allow determination of loop closures.  Equipment shall consist of dual frequency Trimble 4000SSE, 4700 and R8 receivers with corresponding geodetic antennae, ground planes and fixed-height tripods.  GPS surveys will be conducted during periods with at least 5 common satellites visible and a predicted PDOP of 4.0 or less.  Simultaneous observations will be recorded of sufficient length to produce fixed baseline solutions.  Minimum observation times shall be thirty minutes for network baselines of less than 10 miles in length, one hour for baselines between 10 and 20 miles, and one and one-half hours for baselines between 20 and 30 miles in length.  However, with the density of stations in the project area, it is not expected that such long baselines will be incorporated into the network.

GPS data will be downloaded and processed with Trimble Geomatics Office.  Rapid precise ephemeris will be used for baseline processing whenever possible (this is an option for FGCS First Order work).  Independent baselines will be processed and checked for acceptable tolerances for ratio and reference variance.  Only fixed baseline solutions will be accepted for line which are less than ten miles in length, and ionosphere fixed-free solutions may be used for longer baselines.  We do not anticipate needing to use float solutions in this project.  Loop closures will be run to verify raw data mis-closures are acceptable (<10 PPM).  Accepted independent baselines will be exported to Starnet version 6.022 for final analysis and adjustment.   Geoid ’03 will be used to determine geoid heights.  Fixed reference control values are published in various datums and epochs.  HTDP version 2.9 will be used to convert published values to a common epoch prior to commencement of adjustments.

  A minimally constrained adjustment will be performed holding one reference point fixed in order to verify the raw data baseline residuals are within expected survey tolerances.  Finally a fully constrained adjustment will be performed holding all reference monuments fixed.  This final adjustment will be checked to verify that adjusted baseline residuals are less than 1:100,000 or 10 parts per million in x, y and z components.  Reference monuments that result in higher residuals will be considered for removal from the final fully constrained network.  A final coordinate listing will be provided with values in northing, easting, latitude, longitude, orthometric height (elevation), ellipsoid height, and a brief description.  A final surveyors report will be prepared describing the project, survey results and any unusually findings.

NOTE:  The NGS has just released a new national re-adjustment; the NAD83 (NSRS 2007).  This new datum should give us much lower residuals for the final constrained network adjustment, however I am still in the process of evaluating the availability of published values for our network points in this new datum (vs. NAD83(xx) 2004.00.)   Additionally, use of NAD83 (NSRS2007) may negate the need to use HTDP to convert values to a common reference frame.
Randy Smith

Towill Inc,

925-682-6976 x 211
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