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Lubbock, Texas Photo Control Project Survey Report

The scope of this project included control recovery and GPS surveying to establish x, y, & z positions of several existing and new control points to be used as photo control.  The planned location diagrams were used to identify the initial locations of points.  In some instances minor location adjustments were made based on field conditions at each location.  Things such as accessibility to the points, window of view to satellites and projected permanence of the points were evaluated before each point was monumented.   The project ares consisted of the base area around the City of Lubbock and surrounding areas A, B, C, and D as well as additional areas for USGS digital orthos, the City farm property Area E and Lake Alan Henry southeast of town. Six total points were marked in the field by a semi permanent marker consisting of an aluminum cap with a center hole punched. The cap was placed on a 5/8” rebar encased in poured in place concrete.  Three of these monuments were around the outskirts of the City of Lubbock; one monument was placed at the farm property and two monuments were placed at Lake Henry.  Photo control points were typically marked with RR spikes, rebars and sometimes the points were just a physical feature that was photo identifiable. Control was planned to be at least Second Order horizontal and Third Order vertical.  The datum is in Texas State Plane North Central Zone NAD83 horizontal and NAVD88 vertical.

The project area is in and around the city of Lubbock, Texas.  We were provided a quad map based preliminary location diagram which was used as our initial “ to reach” layout of photo control points. Points were marked or monumented, referenced and photographed for future recovery and measured with gps survey equipment.  The surveys were performed between March 01, 2005 thru March 09, 2005.  Surveying was performed by Steven A. Wood, a licensed land surveyor in Oklahoma and Arkansas and several other states with the oversight of Texas licensed land surveyor Thomas Fidler, Texas RLS 3940. Mr.’s Wood and Fidler have worked together since 1975 on several survey projects. 
Gps measurements were performed during March 01 thru March 09 of calendar year 2005.   All gps measurements were made in a static mode.  Each site was occupied for anywhere from approximately 15 minutes minimum to several hours.  The long sessions were on points occupied as a base station point.  Sites were located with one dual frequency receiver running as a base station and a second dual frequency receiver as a rover to the various new locations.  

The equipment configuration for this project consists of industry standard gps and conventional surveying equipment.  The gps equipment used was a combination of Topcon dual frequency receivers.  The Topcon receivers are the Hiper type.  Differential level measurements were made with a precise WILD N2 level recently cleaned and calibrated.  Well maintained, to recently newly purchased, optical plumbed tribrachs and subsurface metal locators round out the major survey equipment used to complete the tasks on this project. 

Each observation was logged for site id, receiver type, height of antenna, start time and date.  Length of vector, time of day, SV configuration and site obstructions determined the length of observation at each site. 
Data was downloaded to the PC after each day’s sessions.  Initial processing was performed to verify we had good vector solutions between sites. The project processing was completed with Topcon Tools gps processing software.

The layout of proposed control allowed us to establish a “base stations” at point several stations.  Dual frequency data was collected at this base ranging from a few hours to a whole days worth of data on two different dates.  NOAA has a service on line for the surveying industry whereby you can submit data and they will perform a rigorous adjustment to the three closest CORS stations.  This is called OPUS for Online Users Positioning Service and creates “new” control locations for local projects on the specified datums. This was used to derive OPUS coordinates of the base station and compare them to the adjusted values from the NGS control point network recovered as summarized herein.
During the course of this survey we recovered and tied to additional City monuments from prior surveys as well as some NGS monuments.  NGS station Kent PID# DP0409, Kent Azimuth Mark PID#DP0294 and bench mark U1520 PID# AE6873 were recovered in the Lake Henry area.  A high order CORS base station is operational in Lubbock and provides continuous gps reference data for local surveys.  We used OPUS to establish NAD83/NAVD88 SPCS datum control at local project area base stations.  OPUS was used to establish control for stations 2059 and 2099 at Lake Henry.  OPUS was used to establish base station control for station 2040 for Area “E”.  We based our survey in the City and immediate surrounding areas on prior existing control points that were monumented and recovered.  Specifically CP808 was the main datum control both horizontal and vertical.  Base station 9099 was derived from OPUS solution and also held both horizontally and vertically.  Stations 2006, 2020, and 2025 were held vertically at the values derived from their respective OPUS solution.  Several existing City monument stations were used as quality control checks as well as the OPUS solutions for stations 81107, 808, 2009 and 2035. The overall gps solution confirmed we had acceptable results and the QC checks verified the horizontal and vertical values we derived from OPUS placed the positions on the same datum and were within acceptable limits for photo control surveys. Constraining the network further by holding more control positions only served to lessen the overall strength and accuracy of the relative network accuracy.  The final adjusted control coordinates met our project objectives and well exceeded 1:50,000 horizontal and 1:20,000 vertical.

The final adjusted coordinate values are as listed herein.  Recovery photograph sketches and quad map based to reach diagrams are included for your future reference. 
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Steven A. Wood, L.S., C.P.
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Thomas Fidler, Texas RLS 3940
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