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SECTION 1: PHOTOGRAMMETRIC GROUND 
CONTROL SURVEY REPORT 
 

INTRODUCTION 
This report contains a comprehensive outline of the Photogrammetric Ground Control Survey that 
supported the 20112011 USGS-OSMRE Tennessee LiDAR and Ortho Task Order Project; Contract Number 
G10PC00057, Task Order Number G11PD00240, for the United States Geological Survey (USGS).  

PROJECT AREA 
The entire project area encompasses approximately 300 square miles of rural Tennessee, 
approximately 30 miles northwest of Knoxville, TN. 

PURPOSE 
The purpose of this survey was to establish three-dimensional coordinates for eleven (11) new 
photogrammetric quality ground control points used for the digital imagery aerial aerotriangulation, 
twenty (20) new photogrammetric quality digital orthophoto independent QA/QC check points, thirteen 
(13) new photogrammetric quality LiDAR QA/QC bare earth ground check points used during LiDAR data 
processing, and twenty (20) new photogrammetric quality LiDAR independent QA/QC bare earth check 
points. The photogrammetric quality ground control points and QA/QC points were located throughout 
the project area to support the digital orthophotos and the LiDAR data collected at a nominal pulse 
spacing (NPS) of 1.0 meters. The LiDAR data was collected to meet a 95% confidence level as outlined 
in the Geospatial Positioning Accuracy Standards, Part 3: National Standard for Spatial Data Accuracy 
(NSSDA), published by the Federal Geographic Data Committee (FGDC-STD-007.3-1998), to comply with 
FEMA guidelines.  
 

DATE OF SURVEY 
All ground control field operations took place March 8, through March 27, 2011. 

MONUMENTATION 
Prior to the LIDAR mission, Woolpert field crews performed a field reconnaissance to verify the 
existence and suitability of pre-selected existing National Geodetic Survey (NGS) control stations. 
These existing control stations were utilized to insure that quality x, y, and z coordinate values were 
computed for each of the newly established photogrammetric control stations.  

Woolpert surveyed eleven (11) new photogrammetric quality ground control points used for the digital 
imagery and thirteen (13) new photogrammetric quality LiDAR QA/QC bare earth ground check points 
used during LiDAR data processing in specific areas throughout the project limits. Each supplemental 
ground control station was observed on a variety of terrain types that were suitable for GPS, digital 
imagery, and LiDAR measurement. These stations were used to control and calibrate the data’s 
horizontal and vertical values. 
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Woolpert also established twenty (20) new photogrammetric quality independent QA/QC check points 
in designated locations to verify the accuracy of the digital orthophotos. Twenty (20) new 
photogrammetric quality LiDAR independent QA/QC bare earth check points were surveyed for use by 
USGS to verify the accuracy of the LiDAR mission. These newly established photogrammetric quality 
check points were also observed on a variety of terrain types that were suitable for GPS, digital 
imagery, and LiDAR measurement 

Recovery information sheets for the newly established supplemental control stations can be found in 
Section 3. A control diagram showing the ground control stations used to support this photogrammetric 
mapping project can be found in Section 5 of this report. 

GPS EQUIPMENT 
Woolpert utilized three (3) Trimble Navigation R8/5800 series GPS receivers with three (3) Trimble 
Navigation TSC2 data collectors as rovers, one of the R8/5800 receiver was used as a base receiver for 
this project. 

METHODOLOGY 
Rapid-Static GPS surveying techniques were used for measuring of all ground control stations and the 
GPS control network. Each observation session utilized a 5-second sync rate, with a 15° elevation 
mask, lasting between 20-90 minutes depending on the baseline length, number of satellites and 
satellite geometry.  

GPS DATA ANALYSIS, PROCESSING AND ADJUSTMENT 
All ground control observations were processed using Trimble Navigation’s Trimble Business Center 
(TBC) Version 2.00. After the post-processing of the raw data was completed, the network was 
subjected to rigorous loop-closure analysis; whereby, unacceptable GPS vectors were removed and 
field blunders, if any, were detected and eliminated. Once this process was completed, Woolpert 
performed unconstrained and constrained least-squares adjustments, once again, using TBC. Both 
unconstrained and constrained adjustments were computed using trivial and nontrivial baselines. 

Daily processing allowed the field crews to discover any weak links in the network and immediately 
schedule re-observations of the affected baselines, if necessary.  Once the fieldwork was complete, 
the processed baselines were then run through a rigorous loop closure analysis. Any baselines that 
failed this analysis were either reprocessed or removed from the network. 

After an acceptable unconstrained least-squares adjustment was obtained, Woolpert performed a fully 
constrained least-squares adjustment by fixing the GPS network NGS Continuously Operating Reference 
Stations (CORS) and existing NGS control stations with known coordinate data. During this project, the 
following stations were fixed during the constrained adjustment: 

Dimension Existing NGS Control and CORS Stations 

3-D Control Stations GPS 6, GPS 7, Q 197, U 201, and Y 195 

CORS Stations TDOT DISTRIC 19 CORS ARP (TN19) 
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Station  Northing (m)  Easting (m)  Ortho. Ht. (m)  Type 

502  4004501.585  711249.462  431.257  Ortho QA/QC 

503  4000923.036  731955.726  475.199  Ortho QA/QC 

504  4002739.875  737988.585  824.732  Ortho QA/QC 

505  4007148.761  743791.756  430.598  Ortho QA/QC 

506  4023608.190  736325.085  372.667  Ortho QA/QC 

507  4021837.224  723246.309  349.528  Ortho QA/QC 

508  4035995.321  741054.094  365.017  Ortho QA/QC 

509  4041487.851  761539.884  407.880  Ortho QA/QC 

510  4030555.357  758108.234  329.345  Ortho QA/QC 

511  4023678.785  749736.546  343.076  Ortho QA/QC 

512  4036618.136  761755.314  412.577  Ortho QA/QC 

513  4003681.944  735116.503  451.590  Ortho QA/QC 

514  4029477.990  746899.643  531.822  Ortho QA/QC 

515  4033363.184  741997.788  464.024  Ortho QA/QC 

516  4030904.972  739577.714  452.932  Ortho QA/QC 

517  4037505.666  762793.147  444.032  Ortho QA/QC 

518  4010699.787  740774.151  406.928  Ortho QA/QC 

519  4004396.831  730855.558  805.289  Ortho QA/QC 

520  4043323.922  762352.418  374.725  Ortho QA/QC 

1001  4008598.523  710271.638  390.162  LiDAR QA/QC 

1002  4021840.166  723152.591  352.516  LiDAR QA/QC 

1003  4036013.573  741005.956  369.921  LiDAR QA/QC 

1004  4037332.571  748814.188  455.560  LiDAR QA/QC 

1005  4041496.389  761526.730  408.198  LiDAR QA/QC 

1006  4031866.049  757784.972  361.699  LiDAR QA/QC 

1008  4014852.885  743976.730  424.412  LiDAR QA/QC 

1009  4023415.652  736178.971  387.436  LiDAR QA/QC 

1010  4003227.250  741296.810  826.618  LiDAR QA/QC 

1011  4004461.610  736004.405  423.577  LiDAR QA/QC 

1012  4028240.892  748259.599  538.570  LiDAR QA/QC 

1013  4005788.288  724671.209  381.414  LiDAR QA/QC 

1014  4004680.329  713506.694  360.836  LiDAR QA/QC 
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SECTION 3: GROUND CONTROL STATION 
RECOVERY INFORMATION SHEETS 
 
This section the Station Recovery Logs of each of the ground control stations established for the USGS-
OSMRE Tennessee LiDAR project. Each station recovery log contains a sketch and point information.  
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SECTION 4: EXISTING NGS CONTROL INFORMATION 
SHEETS 
 
This section contains the published National Geodetic Survey (NGS) Data Sheets used in the final 
control network for the USGS-OSMRE Tennessee LiDAR project. 



DATASHEETS

http://www.ngs.noaa.gov/cgi-bin/ds_pid.prl/1[4/11/2011 11:53:08 AM]

  

The NGS Data Sheet

See file  dsdata.txt for more information about the datasheet.

DATABASE =  ,PROGRAM = datasheet, VERSION = 7.86
1        National Geodetic Survey,   Retrieval Date = APRIL 11, 2011
 DL6169 ***********************************************************************
 DL6169  CORS        -  This is a GPS Continuously Operating Reference Station.
 DL6169  DESIGNATION -  TDOT DISTRICT 19 CORS ARP
 DL6169  CORS_ID     -  TN19
 DL6169  PID         -  DL6169
 DL6169  STATE/COUNTY-  TN/SCOTT
 DL6169  USGS QUAD   -  ONEIDA SOUTH (1988)
 DL6169
 DL6169                         *CURRENT SURVEY CONTROL
 DL6169  ___________________________________________________________________
 DL6169* NAD 83(CORS)-  36 24 29.93424(N)    084 31 40.99322(W)     ADJUSTED  
 DL6169* NAVD 88     -              **(meters)            **(feet)            
 DL6169  ___________________________________________________________________
 DL6169  EPOCH DATE  -        2002.00
 DL6169  X           -     490,101.853 (meters)                     COMP
 DL6169  Y           -  -5,116,157.945 (meters)                     COMP
 DL6169  Z           -   3,765,003.321 (meters)                     COMP
 DL6169  ELLIP HEIGHT-         424.719 (meters)          (01/??/10) ADJUSTED
 DL6169  GEOID HEIGHT-         -28.86  (meters)                     GEOID09
 DL6169  HORZ ORDER  -  SPECIAL (CORS)
 DL6169  ELLP ORDER  -  SPECIAL (CORS)
 DL6169
 DL6169.ITRF positions are available for this station.
 DL6169.The coordinates were established by GPS observations
 DL6169.and adjusted by the National Geodetic Survey in January 2010.
 DL6169.The coordinates are valid at the epoch date displayed above.
 DL6169.The epoch date for horizontal control is a decimal equivalence
 DL6169.of Year/Month/Day.
 DL6169
 DL6169
 DL6169.The PID for the CORS L1 Phase Center is DL6170.
 DL6169
 DL6169.The XYZ, and position/ellipsoidal ht. are equivalent.
 DL6169
 DL6169.The ellipsoidal height was determined by GPS observations
 DL6169.and is referenced to NAD 83.
 DL6169
 DL6169.The geoid height was determined by GEOID09.
 DL6169
 DL6169;                    North         East     Units Scale Factor Converg.
 DL6169;SPC TN       -   231,214.767   732,023.423   MT  0.99999853   +0 51 42.2
 DL6169;SPC TN       -   758,577.11  2,401,646.85   sFT  0.99999853   +0 51 42.2
 DL6169
 DL6169!             -  Elev Factor  x  Scale Factor =   Combined Factor
 DL6169!SPC TN       -   0.99993335  x   0.99999853  =   0.99993188
 DL6169
 DL6169                          SUPERSEDED SURVEY CONTROL
 DL6169
 DL6169.No superseded survey control is available for this station.
 DL6169
 DL6169_U.S. NATIONAL GRID SPATIAL ADDRESS: 16SGF2165732077(NAD 83)
 DL6169_MARKER: STATION IS THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA
 DL6169
 DL6169                          STATION DESCRIPTION
 DL6169
 DL6169'DESCRIBED BY NATIONAL GEODETIC SURVEY 2010
 DL6169'STATION IS A GPS CORS.  LATEST INFORMATION INCLUDING POSITIONS AND
 DL6169'VELOCITIES ARE AVAILABLE IN THE COORDINATE AND LOG FILES ACCESSIBLE
 DL6169'BY ANONYMOUS FTP OR THE WORLDWIDE WEB.
 DL6169'   FTP CORS.NGS.NOAA.GOV: CORS/COORD  AND  CORS/STATION_LOG
 DL6169'   HTTP://WWW.NGS.NOAA.GOV/CORS.
1        National Geodetic Survey,   Retrieval Date = APRIL 11, 2011
 GB2656 ***********************************************************************
 GB2656  FBN         -  This is a Federal Base Network Control Station.
 GB2656  DESIGNATION -  GPS 6
 GB2656  PID         -  GB2656
 GB2656  STATE/COUNTY-  TN/CAMPBELL

http://www.ngs.noaa.gov/cgi-bin/ds_lookup.prl?Item=DSDATA.TXT
http://www.ngs.noaa.gov/cgi-bin/itrf_ret.prl?PID=DL6169
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 GB2656  USGS QUAD   -  PIONEER (1979)
 GB2656
 GB2656                         *CURRENT SURVEY CONTROL
 GB2656  ___________________________________________________________________
 GB2656* NAD 83(2007)-  36 24 50.17093(N)    084 16 51.61996(W)     ADJUSTED  
 GB2656* NAVD 88     -       561.72   (meters)    1842.9    (feet)  LEVELING  
 GB2656  ___________________________________________________________________
 GB2656  EPOCH DATE  -        2002.00
 GB2656  X           -     512,128.824 (meters)                     COMP
 GB2656  Y           -  -5,113,714.877 (meters)                     COMP
 GB2656  Z           -   3,765,569.221 (meters)                     COMP
 GB2656  LAPLACE CORR-          -4.98  (seconds)                    DEFLEC09
 GB2656  ELLIP HEIGHT-         532.303 (meters)          (02/10/07) ADJUSTED
 GB2656  GEOID HEIGHT-         -29.41  (meters)                     GEOID09
 GB2656
 GB2656  ------- Accuracy Estimates (at 95% Confidence Level in cm) --------
 GB2656  Type    PID    Designation                      North   East  Ellip
 GB2656  -------------------------------------------------------------------
 GB2656  NETWORK GB2656 GPS 6                             0.61   0.49   1.57
 GB2656  -------------------------------------------------------------------
 GB2656  VERT ORDER  -  THIRD ?
 GB2656
 GB2656.The horizontal coordinates were established by GPS observations
 GB2656.and adjusted by the National Geodetic Survey in February 2007.
 GB2656
 GB2656.The datum tag of NAD 83(2007) is equivalent to NAD 83(NSRS2007).
 GB2656.See National Readjustment for more information.
 GB2656.The horizontal coordinates are valid at the epoch date displayed above.
 GB2656.The epoch date for horizontal control is a decimal equivalence
 GB2656.of Year/Month/Day.
 GB2656
 GB2656.The orthometric height was determined by differential leveling.
 GB2656.The vertical network tie was performed by a horz. field party for horz.
 GB2656.obs reductions. Reset procedures were used to establish the elevation.
 GB2656
 GB2656.The X, Y, and Z were computed from the position and the ellipsoidal ht.
 GB2656
 GB2656.The Laplace correction was computed from DEFLEC09 derived deflections.
 GB2656
 GB2656.The ellipsoidal height was determined by GPS observations
 GB2656.and is referenced to NAD 83.
 GB2656
 GB2656.The geoid height was determined by GEOID09.
 GB2656
 GB2656;                    North         East     Units Scale Factor Converg.
 GB2656;SPC TN       -   232,199.679   754,168.864   MT  0.99999952   +1 00 22.9
 GB2656;SPC TN       -   761,808.45  2,474,302.35   sFT  0.99999952   +1 00 22.9
 GB2656;UTM  16      - 4,033,297.034   743,796.718   MT  1.00033237   +1 36 53.4
 GB2656
 GB2656!             -  Elev Factor  x  Scale Factor =   Combined Factor
 GB2656!SPC TN       -   0.99991647  x   0.99999952  =   0.99991599
 GB2656!UTM  16      -   0.99991647  x   1.00033237  =   1.00024881
 GB2656
 GB2656                          SUPERSEDED SURVEY CONTROL
 GB2656
 GB2656  ELLIP H (08/03/04)  532.292  (m)                       GP(       ) 4 1
 GB2656  NAD 83(1990)-  36 24 50.17099(N)    084 16 51.61977(W) AD(       ) B
 GB2656  ELLIP H (09/07/94)  532.285  (m)                       GP(       ) 4 1
 GB2656  NAD 83(1990)-  36 24 50.17340(N)    084 16 51.62500(W) AD(       ) B
 GB2656  ELLIP H (09/07/90)  532.239  (m)                       GP(       ) 4 1
 GB2656  NGVD 29 (09/07/90)  562.0    (m)         1844.     (f) GPS OBS        
 GB2656
 GB2656.Superseded values are not recommended for survey control.
 GB2656.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
 GB2656.See file dsdata.txt to determine how the superseded data were derived.
 GB2656
 GB2656_U.S. NATIONAL GRID SPATIAL ADDRESS: 16SGF4379633297(NAD 83)
 GB2656_MARKER: DH = HORIZONTAL CONTROL DISK
 GB2656_SETTING: 66 = SET IN ROCK OUTCROP
 GB2656_SP_SET: IN DRILL HOLE IN ROCK OUTCROP
 GB2656_STAMPING: GPS 6 1987
 GB2656_MARK LOGO: NGS   
 GB2656_MAGNETIC: N = NO MAGNETIC MATERIAL
 GB2656_STABILITY: A = MOST RELIABLE AND EXPECTED TO HOLD
 GB2656+STABILITY: POSITION/ELEVATION WELL
 GB2656_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
 GB2656+SATELLITE: SATELLITE OBSERVATIONS - December 03, 2008
 GB2656
 GB2656  HISTORY     - Date     Condition        Report By
 GB2656  HISTORY     - 1987     MONUMENTED       NGS
 GB2656  HISTORY     - 1987     GOOD             NGS

http://www.ngs.noaa.gov/NationalReadjustment
http://www.ngs.noaa.gov/cgi-bin/ds_lookup.prl?Item=HOW_SUP_DET
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 GB2656  HISTORY     - 1988     GOOD             AEROS
 GB2656  HISTORY     - 19931013 GOOD             NGS
 GB2656  HISTORY     - 19950607 GOOD             NGS
 GB2656  HISTORY     - 20031010 GOOD             TNDT
 GB2656  HISTORY     - 20050120 GOOD             CAS
 GB2656  HISTORY     - 20081203 GOOD
 GB2656
 GB2656                          STATION DESCRIPTION
 GB2656
 GB2656'DESCRIBED BY NATIONAL GEODETIC SURVEY 1987 (DAC)
 GB2656'THE STATION IS LOCATED ABOUT 3.2 KM (2 MI) EAST OF PIONEER, AT THE
 GB2656'JUNCTION OF INTERSTATE 75 AND STINKING CREEK ROAD (EXIT 144).
 GB2656'OWNERSHIP--ROAD RIGHT-OF-WAY.
 GB2656'
 GB2656'THE STATION IS LOCATED AT THE JUNCTION OF INTERSTATE 75 AND STINKING
 GB2656'CREEK ROAD (EXIT 144) ON THE HIGH SPOT IN THE TRIANGLE PLOT OF
 GB2656'GROUND FORMED BY THE EXIT AND ENTRANCE RAMPS OF SOUTHBOUND
 GB2656'INTERSTATE 75.
 GB2656'
 GB2656'THE STATION IS A STANDARD NGS DISK
 GB2656'STAMPED---GPS 6 1987---,
 GB2656'SET INTO A DRILL HOLE IN BEDROCK OUTCROP MEASURING 0.9 METERS (3
 GB2656'FT) BY 0.5 METERS (1.5 FT).  LOCATED
 GB2656'39.3 METERS (129 FT) NORTH FROM THE ENTRANCE RAMP CENTERLINE,
 GB2656'35.4 METERS (116 FT) EAST FROM THE EXIT RAMP CENTERLINE,
 GB2656'28.0 METERS (92 FT) SOUTHWEST FROM THE CENTERLINE OF THE SOUTHBOUND
 GB2656'LANES AND 0.6 METERS (2 FT) ABOVE SAME,
 GB2656'0.23 METERS (0.75 FT) SOUTH-SOUTHEAST FROM A FIBERGLASS WITNESS POST
 GB2656'CEMENTED IN THE ROCK.
 GB2656
 GB2656                          STATION RECOVERY (1987)
 GB2656
 GB2656'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1987
 GB2656'RECOVERED IN GOOD CONDITION.
 GB2656
 GB2656                          STATION RECOVERY (1988)
 GB2656
 GB2656'RECOVERY NOTE BY AERO SERVICE CORPORATION 1988 (JKP)
 GB2656'THE STATION WAS RECOVERED AT THIS DATE.
 GB2656'THE STATION WAS RECOVERED IN GOOD CONDITION AS DESCRIBED BY D. A. C.
 GB2656'IN 1987.
 GB2656
 GB2656                          STATION RECOVERY (1993)
 GB2656
 GB2656'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1993
 GB2656'THE STATION IS LOCATED ABOUT 14.4 KM (8.95 MI) NORTHWEST OF CARYVILLE,
 GB2656'4.8 KM (3.00 MI) SOUTHEAST OF TERRY CREEK AND 3.2 KM (2.00 MI) EAST
 GB2656'OF PIONEER.  OWNERSHIP-- HIGHWAY RIGHT-OF-WAY.
 GB2656'THE STATION IS 0.6 M (2.0 FT) ABOVE THE LEVEL OF THE HIGHWAY. LOCATED
 GB2656'AT THE JUNCTION OF INTERSTATE HIGHWAY 75 AND STINKING CREEK ROAD
 GB2656'(EXIT 144), ON THE HIGH SPOT OF THE TRIANGLE PLOT OF GROUND FORMED BY
 GB2656'THE EXIT AND ENTRANCE RAMPS OF THE SOUTHBOUND LANES OF INTERSTATE
 GB2656'HIGHWAY 75, SET IN A ROCK OUTCROP 39.3 M (128.9 FT) NORTH FROM THE
 GB2656'CENTERLINE OF THE ENTRANCE RAMP, 35.4 M (116.1 FT) EAST FROM THE
 GB2656'CENTERLINE OF THE EXIT RAMP, 28.0 M (91.9 FT) SOUTHWEST FROM THE
 GB2656'CENTERLINE OF THE SOUTHBOUND LANES OF THE HIGHWAY AND 0.23 M
 GB2656'(0.75 FT) SOUTH-SOUTHEAST FROM A FIBERGLASS WITNESS POST CEMENTED IN
 GB2656'THE ROCK.
 GB2656
 GB2656                          STATION RECOVERY (1995)
 GB2656
 GB2656'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1995 (CFS)
 GB2656'RECOVERED AS DESCRIBED.
 GB2656
 GB2656                          STATION RECOVERY (2003)
 GB2656
 GB2656'RECOVERY NOTE BY TN DEPT OF TRANSP 2003
 GB2656'RECOVERED AS DESCRIBED.
 GB2656
 GB2656                          STATION RECOVERY (2005)
 GB2656
 GB2656'RECOVERY NOTE BY CONTINENTAL AERIAL SURVEY INCO 2005 (JDA)
 GB2656'RECOVERED IN GOOD CONDITION.
 GB2656
 GB2656                          STATION RECOVERY (2008)
 GB2656
 GB2656'RECOVERY NOTE BY   2008 (JTZ)
 GB2656'DESCRIPTION IS ADEQUATE
 GB2656'32.3 M (105.8 FT) NORTHEAST FROM 2 FT BY 4 FT CONCRETE CATCH BASIN
 GB2656' 
1        National Geodetic Survey,   Retrieval Date = APRIL 11, 2011
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 GB2657 ***********************************************************************
 GB2657  CBN         -  This is a Cooperative Base Network Control Station.
 GB2657  DESIGNATION -  GPS 7
 GB2657  PID         -  GB2657
 GB2657  STATE/COUNTY-  TN/FENTRESS
 GB2657  USGS QUAD   -  BURRVILLE (1979)
 GB2657
 GB2657                         *CURRENT SURVEY CONTROL
 GB2657  ___________________________________________________________________
 GB2657* NAD 83(2007)-  36 21 32.15055(N)    084 49 55.88968(W)     ADJUSTED  
 GB2657* NAVD 88     -       485.65   (meters)    1593.3    (feet)  N HEIGHT  
 GB2657  ___________________________________________________________________
 GB2657  EPOCH DATE  -        2002.00
 GB2657  X           -     463,232.590 (meters)                     COMP
 GB2657  Y           -  -5,121,950.811 (meters)                     COMP
 GB2657  Z           -   3,760,610.300 (meters)                     COMP
 GB2657  LAPLACE CORR-           1.73  (seconds)                    DEFLEC09
 GB2657  ELLIP HEIGHT-         456.791 (meters)          (02/10/07) ADJUSTED
 GB2657  GEOID HEIGHT-         -28.85  (meters)                     GEOID09
 GB2657  DYNAMIC HT  -         485.23  (meters)    1592.0   (feet)  COMP
 GB2657
 GB2657  ------- Accuracy Estimates (at 95% Confidence Level in cm) --------
 GB2657  Type    PID    Designation                      North   East  Ellip
 GB2657  -------------------------------------------------------------------
 GB2657  NETWORK GB2657 GPS 7                             0.65   0.53   1.65
 GB2657  -------------------------------------------------------------------
 GB2657  MODELED GRAV-     979,750.7   (mgal)                       NAVD 88
 GB2657
 GB2657  VERT ORDER  -  THIRD
 GB2657
 GB2657.The horizontal coordinates were established by GPS observations
 GB2657.and adjusted by the National Geodetic Survey in February 2007.
 GB2657
 GB2657.The datum tag of NAD 83(2007) is equivalent to NAD 83(NSRS2007).
 GB2657.See National Readjustment for more information.
 GB2657.The horizontal coordinates are valid at the epoch date displayed above.
 GB2657.The epoch date for horizontal control is a decimal equivalence
 GB2657.of Year/Month/Day.
 GB2657
 GB2657.The orthometric height was determined by differential leveling
 GB2657.and adjusted in August 1996.
 GB2657.The height was determined by precise leveling from only one NSRS
 GB2657.bench mark.  This was not adequate "tie leveling" to NSRS and was
 GB2657.allowed ONLY to validate the GPS-derived height.
 GB2657
 GB2657.The X, Y, and Z were computed from the position and the ellipsoidal ht.
 GB2657
 GB2657.The Laplace correction was computed from DEFLEC09 derived deflections.
 GB2657
 GB2657.The ellipsoidal height was determined by GPS observations
 GB2657.and is referenced to NAD 83.
 GB2657
 GB2657.The geoid height was determined by GEOID09.
 GB2657
 GB2657.The dynamic height is computed by dividing the NAVD 88
 GB2657.geopotential number by the normal gravity value computed on the
 GB2657.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
 GB2657.degrees latitude (g = 980.6199 gals.).
 GB2657
 GB2657.The modeled gravity was interpolated from observed gravity values.
 GB2657
 GB2657;                    North         East     Units Scale Factor Converg.
 GB2657;SPC TN       -   225,367.300   704,811.204   MT  0.99999027   +0 41 01.3
 GB2657;SPC TN       -   739,392.55  2,312,368.09   sFT  0.99999027   +0 41 01.3
 GB2657;UTM  16      - 4,025,942.317   694,504.139   MT  1.00006614   +1 17 08.1
 GB2657
 GB2657!             -  Elev Factor  x  Scale Factor =   Combined Factor
 GB2657!SPC TN       -   0.99992831  x   0.99999027  =   0.99991859
 GB2657!UTM  16      -   0.99992831  x   1.00006614  =   0.99999445
 GB2657
 GB2657                          SUPERSEDED SURVEY CONTROL
 GB2657
 GB2657  ELLIP H (08/03/04)  456.777  (m)                       GP(       ) 4 1
 GB2657  NAD 83(1990)-  36 21 32.15041(N)    084 49 55.88927(W) AD(       ) B
 GB2657  ELLIP H (09/07/94)  456.818  (m)                       GP(       ) 4 1
 GB2657  NAD 83(1990)-  36 21 32.15344(N)    084 49 55.89606(W) AD(       ) B
 GB2657  ELLIP H (09/07/90)  456.713  (m)                       GP(       ) 4 1
 GB2657  NAVD 88 (09/07/94)  485.65   (m)         1593.3    (f) LEVELING    3  
 GB2657  NGVD 29 (??/??/??)  485.76   (m)         1593.7    (f) N HEIGHT    3  
 GB2657
 GB2657.Superseded values are not recommended for survey control.

http://www.ngs.noaa.gov/NationalReadjustment


DATASHEETS

http://www.ngs.noaa.gov/cgi-bin/ds_pid.prl/1[4/11/2011 11:53:08 AM]

 GB2657.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
 GB2657.See file dsdata.txt to determine how the superseded data were derived.
 GB2657
 GB2657_U.S. NATIONAL GRID SPATIAL ADDRESS: 16SFF9450425942(NAD 83)
 GB2657_MARKER: I = METAL ROD
 GB2657_SETTING: 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT.+)
 GB2657_SP_SET: DRIVEN INTO GROUND
 GB2657_STAMPING: GPS 7 1987
 GB2657_MARK LOGO: NGS   
 GB2657_PROJECTION: FLUSH
 GB2657_MAGNETIC: S = STEEL SPIKE IMBEDDED IN MONUMENT
 GB2657_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
 GB2657_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
 GB2657+SATELLITE: SATELLITE OBSERVATIONS - December 03, 2008
 GB2657_ROD/PIPE-DEPTH: 1.8  meters
 GB2657_SLEEVE-DEPTH  : 0.9 meters
 GB2657
 GB2657  HISTORY     - Date     Condition        Report By
 GB2657  HISTORY     - 1987     MONUMENTED       NGS
 GB2657  HISTORY     - 1987     GOOD             NGS
 GB2657  HISTORY     - 19891006 GOOD
 GB2657  HISTORY     - 19931013 GOOD             NGS
 GB2657  HISTORY     - 19940112 GOOD
 GB2657  HISTORY     - 19950608 GOOD             NGS
 GB2657  HISTORY     - 20031010 GOOD             TNDT
 GB2657  HISTORY     - 20070305 GOOD             TVA
 GB2657  HISTORY     - 20081203 GOOD
 GB2657
 GB2657                          STATION DESCRIPTION
 GB2657
 GB2657'DESCRIBED BY NATIONAL GEODETIC SURVEY 1987 (DAC)
 GB2657'THE STATION IS LOCATED ABOUT 25.7 KM (16 MI)
 GB2657'WEST OF ELGIN,
 GB2657'5.6 KM (3.5 MI) EAST OF ALLARDT, ON THE NORTH SIDE OF STATE ROUTE
 GB2657'52.
 GB2657'OWNERSHIP--ROAD RIGHT-OF-WAY.
 GB2657'
 GB2657'TO REACH THE STATION FROM THE JUNCTION OF STATE ROUTES 52 AND 296
 GB2657'IN ALLARDT GO EAST FOR 5.3 KM (3.3 MI) ON STATE ROUTE 52 TO THE
 GB2657'PLEASANT VIEW CHURCH ON THE RIGHT NEAR A ROAD FORK.
 GB2657'CONTINUE STRAIGHT AHEAD AND GO EAST FOR 0.3 KM (0.2 MI) ON STATE
 GB2657'ROUTE 52 TO THE STATION ON THE LEFT.  THE STATION CAN ALSO BE
 GB2657'REACHED FROM THE JUNCTION OF STATE ROUTE 52 AND U.S. HIGHWAY 27 IN
 GB2657'ELGIN BY GOING WEST FOR 25.9 KM (16.1 MI) ON STATE ROUTE 52 TO THE
 GB2657'STATION ON THE RIGHT.
 GB2657'
 GB2657'THE STATION IS A 3-D MARK WITH STAINLESS STEEL ROD DRIVEN 1.8 METERS
 GB2657'(6 FT).  THE LOGO CAP IS STAMPED---GPS 7 1987---, AND A STEEL SPIKE
 GB2657'IS SET IN THE CONCRETE.  LOCATED 91.1 METERS (299 FT) WEST FROM THE
 GB2657'CENTER OF A GRAVEL DRIVE LEADING NORTH,  7.0 METERS (23 FT) NORTH
 GB2657'FROM THE CENTERLINE OF STATE ROUTE 52, 2.3 METERS (7.4 FT) SOUTH
 GB2657'FROM A PROPERTY CORNER MARKED BY AN IRON PIN AND A STEEL FENCE POST,
 GB2657'0.4 METERS (1.2 FT) SOUTH FROM A FIBERGLASS WITNESS POST.
 GB2657
 GB2657                          STATION RECOVERY (1987)
 GB2657
 GB2657'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1987
 GB2657'RECOVERED IN GOOD CONDITION.
 GB2657
 GB2657                          STATION RECOVERY (1989)
 GB2657
 GB2657'RECOVERED 1989
 GB2657'RECOVERED IN GOOD CONDITION.
 GB2657
 GB2657                          STATION RECOVERY (1993)
 GB2657
 GB2657'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1993
 GB2657'THE STATION IS LOCATED ABOUT 28.8 KM (17.90 MI) SOUTH OF THE
 GB2657'KENTUCKY/TENNESSEE STATE LINE, 25.7 KM (15.95 MI) WEST OF ELGIN AND
 GB2657'5.6 KM (3.45 MI) EAST OF ALLARDT. OWNERSHIP--HIGHWAY RIGHT-OF-WAY.
 GB2657'TO REACH THE STATION FROM THE JUNCTION OF STATE HIGHWAYS 52 AND 296 IN
 GB2657'ALLARDT, GO EAST-SOUTHEAST ON STATE HIGHWAY 52 FOR 5.3 KM (3.30 MI)
 GB2657'TO THE PLEASANT VIEW CHURCH ON THE RIGHT NEAR A ROAD FORK, CONTINUE
 GB2657'AHEAD ON HIGHWAY 52 FOR 0.3 KM (0.20 MI) TO STATION ON THE LEFT.  THE
 GB2657'STATION CAN ALSO BE REACHED FROM THE JUNCTION OF STATE HIGHWAY 52 AND
 GB2657'U.S. HIGHWAY 27 IN ELGIN BY GOING WEST FOR 25.9 KM (16.10 MI) ON
 GB2657'STATE HIGHWAY 52 TO THE STATION ON THE RIGHT.
 GB2657'THE STATION IS LOCATED 91.1 M (298.9 FT) WEST FROM THE CENTER OF A
 GB2657'GRAVEL DRIVE LEADING NORTH, 7.0 M (23.0 FT) NORTH FROM THE CENTERLINE
 GB2657'OF THE HIGHWAY, 4.3 M (14.1 FT) SOUTH OF POWERPOLE NUMBER 31GA/1, 2.3
 GB2657'M (7.5 FT) SOUTH FROM A PROPERTY CORNER MARKED BY AN IRON PIN AND A

http://www.ngs.noaa.gov/cgi-bin/ds_lookup.prl?Item=HOW_SUP_DET
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 GB2657'STEEL FENCE POST AND 0.4 M (1.3 FT) SOUTH FROM A FIBERGLASS WITNESS
 GB2657'POST.
 GB2657
 GB2657                          STATION RECOVERY (1994)
 GB2657
 GB2657'RECOVERED 1994
 GB2657'RECOVERED IN GOOD CONDITION.
 GB2657
 GB2657                          STATION RECOVERY (1995)
 GB2657
 GB2657'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1995 (CFS)
 GB2657'THE STATION IS LOCATED ABOUT 25.7 KM (15.95 MI) WEST OF ELGIN, 5.6 KM
 GB2657'(3.45 MI) EAST OF ALLARDT, ON THE NORTH SIDE OF STATE ROUTE 52.
 GB2657'OWNERSHIP--TENNESSEE DEPARTMENT OF TRANSPORTATION.  TO REACH THE
 GB2657'STATION FROM THE JUNCTION OF STATE ROUTES 52 AND 296 IN ALLARDT, GO
 GB2657'EAST FOR 5.3 KM (3.30 MI) ON STATE ROUTE 52 TO THE PLEASANT VIEW
 GB2657'CHURCH ON THE RIGHT NEAR A ROAD FORK.  CONTINUE STRAIGHT AHEAD AND GO
 GB2657'EAST FOR 0.3 KM (0.20 MI) ON STATE ROUTE 52 TO THE STATION ON THE
 GB2657'LEFT.  LOCATED 91.1 M (298.9 FT) WEST FROM THE CENTER OF A GRAVEL
 GB2657'DRIVE LEADING NORTH, 7.0 M (23.0 FT) NORTH FROM THE CENTERLINE OF
 GB2657'STATE ROUTE 52, 4.4 M (14.4 FT) SOUTH FROM UTILITY POLE NUMBER 31GA/1,
 GB2657'2.3 M (7.5 FT) SOUTH FROM A PROPERTY CORNER MARKED BY AN IRON PIN AND
 GB2657'A STEEL FENCE POST AND 0.4 M (1.3 FT) SOUTH FROM A FIBERGLASS WITNESS
 GB2657'POST.  A STEEL SPIKE IS SET IN THE CONCRETE.
 GB2657
 GB2657                          STATION RECOVERY (2003)
 GB2657
 GB2657'RECOVERY NOTE BY TN DEPT OF TRANSP 2003
 GB2657'RECOVERED AS DESCRIBED.
 GB2657
 GB2657                          STATION RECOVERY (2007)
 GB2657
 GB2657'RECOVERY NOTE BY TENNESSEE VALLEY AUTHORITY 2007 (CDM)
 GB2657'RECOVERED IN GOOD CONDITION.
 GB2657
 GB2657                          STATION RECOVERY (2008)
 GB2657
 GB2657'RECOVERY NOTE BY   2008 (JTZ)
 GB2657'DESCRIPTION IS ADEQUATE
 GB2657'LOCATED 13.7 M (45 FT.) EAST FROM THE CENTER OF A PAVED DRIVE LEADING
 GB2657'NORTH TO RESIDENCE 3241 S.R. 52
1        National Geodetic Survey,   Retrieval Date = APRIL 11, 2011
 GB0945 ***********************************************************************
 GB0945  CBN         -  This is a Cooperative Base Network Control Station.
 GB0945  DESIGNATION -  Q 197
 GB0945  PID         -  GB0945
 GB0945  STATE/COUNTY-  TN/SCOTT
 GB0945  USGS QUAD   -  ONEIDA SOUTH (1988)
 GB0945
 GB0945                         *CURRENT SURVEY CONTROL
 GB0945  ___________________________________________________________________
 GB0945* NAD 83(2007)-  36 29 13.64273(N)    084 31 47.47958(W)     ADJUSTED  
 GB0945* NAVD 88     -       453.246  (meters)    1487.02   (feet)  ADJUSTED  
 GB0945  ___________________________________________________________________
 GB0945  EPOCH DATE  -        2002.00
 GB0945  X           -     489,445.650 (meters)                     COMP
 GB0945  Y           -  -5,111,001.043 (meters)                     COMP
 GB0945  Z           -   3,772,038.155 (meters)                     COMP
 GB0945  LAPLACE CORR-          -1.54  (seconds)                    DEFLEC09
 GB0945  ELLIP HEIGHT-         424.399 (meters)          (02/10/07) ADJUSTED
 GB0945  GEOID HEIGHT-         -28.85  (meters)                     GEOID09
 GB0945  DYNAMIC HT  -         452.862 (meters)    1485.76  (feet)  COMP
 GB0945
 GB0945  ------- Accuracy Estimates (at 95% Confidence Level in cm) --------
 GB0945  Type    PID    Designation                      North   East  Ellip
 GB0945  -------------------------------------------------------------------
 GB0945  NETWORK GB0945 Q 197                             0.92   0.73   2.29
 GB0945  -------------------------------------------------------------------
 GB0945  MODELED GRAV-     979,770.2   (mgal)                       NAVD 88
 GB0945
 GB0945  VERT ORDER  -  FIRST     CLASS I
 GB0945
 GB0945.The horizontal coordinates were established by GPS observations
 GB0945.and adjusted by the National Geodetic Survey in February 2007.
 GB0945
 GB0945.The datum tag of NAD 83(2007) is equivalent to NAD 83(NSRS2007).
 GB0945.See National Readjustment for more information.
 GB0945.The horizontal coordinates are valid at the epoch date displayed above.
 GB0945.The epoch date for horizontal control is a decimal equivalence
 GB0945.of Year/Month/Day.
 GB0945

http://www.ngs.noaa.gov/NationalReadjustment


DATASHEETS

http://www.ngs.noaa.gov/cgi-bin/ds_pid.prl/1[4/11/2011 11:53:08 AM]

 GB0945.The orthometric height was determined by differential leveling and
 GB0945.adjusted in June 1991.
 GB0945
 GB0945.The X, Y, and Z were computed from the position and the ellipsoidal ht.
 GB0945
 GB0945.The Laplace correction was computed from DEFLEC09 derived deflections.
 GB0945
 GB0945.The ellipsoidal height was determined by GPS observations
 GB0945.and is referenced to NAD 83.
 GB0945
 GB0945.The geoid height was determined by GEOID09.
 GB0945
 GB0945.The dynamic height is computed by dividing the NAVD 88
 GB0945.geopotential number by the normal gravity value computed on the
 GB0945.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
 GB0945.degrees latitude (g = 980.6199 gals.).
 GB0945
 GB0945.The modeled gravity was interpolated from observed gravity values.
 GB0945
 GB0945;                    North         East     Units Scale Factor Converg.
 GB0945;SPC TN       -   239,956.504   731,730.467   MT  1.00001325   +0 51 38.5
 GB0945;SPC TN       -   787,257.30  2,400,685.71   sFT  1.00001325   +0 51 38.5
 GB0945;UTM  16      - 4,040,817.020   721,271.321   MT  1.00020326   +1 28 10.0
 GB0945
 GB0945!             -  Elev Factor  x  Scale Factor =   Combined Factor
 GB0945!SPC TN       -   0.99993340  x   1.00001325  =   0.99994665
 GB0945!UTM  16      -   0.99993340  x   1.00020326  =   1.00013665
 GB0945
 GB0945                          SUPERSEDED SURVEY CONTROL
 GB0945
 GB0945  NAD 83(1995)-  36 29 13.64268(N)    084 31 47.47952(W) AD(       ) A
 GB0945  ELLIP H (08/03/04)  424.398  (m)                       GP(       ) 4 1
 GB0945  NAVD 88 (08/03/04)  453.25   (m)         1487.0    (f) LEVELING    3  
 GB0945  NGVD 29 (??/??/92)  453.369  (m)         1487.43   (f) ADJ UNCH    1 1
 GB0945
 GB0945.Superseded values are not recommended for survey control.
 GB0945.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
 GB0945.See file dsdata.txt to determine how the superseded data were derived.
 GB0945
 GB0945_U.S. NATIONAL GRID SPATIAL ADDRESS: 16SGF2127140817(NAD 83)
 GB0945_MARKER: DB = BENCH MARK DISK
 GB0945_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT
 GB0945_SP_SET: SET IN TOP OF CONCRETE MONUMENT
 GB0945_STAMPING: Q 197 1950
 GB0945_MARK LOGO: CGS   
 GB0945_MAGNETIC: N = NO MAGNETIC MATERIAL
 GB0945_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
 GB0945+STABILITY: SURFACE MOTION
 GB0945_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
 GB0945+SATELLITE: SATELLITE OBSERVATIONS - April 26, 2009
 GB0945
 GB0945  HISTORY     - Date     Condition        Report By
 GB0945  HISTORY     - 1950     MONUMENTED       CGS
 GB0945  HISTORY     - 1968     GOOD             NGS
 GB0945  HISTORY     - 20031010 GOOD             TNDT
 GB0945  HISTORY     - 20070312 GOOD             TVA
 GB0945  HISTORY     - 20090426 GOOD             NGS
 GB0945
 GB0945                          STATION DESCRIPTION
 GB0945
 GB0945'DESCRIBED BY NATIONAL GEODETIC SURVEY 1968
 GB0945'1.2 MI SW FROM ONEIDA.
 GB0945'ABOUT 1.2 MILES SOUTHWEST ALONG THE SOUTHERN RAILWAY FROM THE
 GB0945'STATION AT ONEIDA, 0.2 MILE NORTHEAST OF MILEPOST 211, 0.2 MILE
 GB0945'NORTHEAST OF A CROSSING OF THE RAILROAD AND A ROAD, 33 1/2
 GB0945'FEET NORTHWEST OF THE NORTHWEST RAIL OF THE NORTHWEST TRACK, 32
 GB0945'FEET SOUTHEAST OF THE CENTERLINE OF U.S. HIGHWAY 27, 28 1/2
 GB0945'FEET WEST OF A WHISTLE SIGN POST, 18 1/2 FEET SOUTHWEST OF
 GB0945'TELEPHONE POLE NUMBER 418, 1 1/2 FEET NORTHEAST OF A METAL
 GB0945'WITNESS POST, ABOUT 1 FOOT ABOVE THE LEVEL OF THE TRACK, AND SET
 GB0945'IN THE TOP OF A CONCRETE POST WHICH PROJECTS 2 INCHES.
 GB0945
 GB0945                          STATION RECOVERY (2003)
 GB0945
 GB0945'RECOVERY NOTE BY TN DEPT OF TRANSP 2003
 GB0945'RECOVERED AS DESCRIBED.
 GB0945
 GB0945                          STATION RECOVERY (2007)
 GB0945
 GB0945'RECOVERY NOTE BY TENNESSEE VALLEY AUTHORITY 2007 (MWN)
 GB0945'RECOVERED IN GOOD CONDITION.
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 GB0945
 GB0945                          STATION RECOVERY (2009)
 GB0945
 GB0945'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2009 (BC)
 GB0945'RECOVERED AS DESCRIBED
1        National Geodetic Survey,   Retrieval Date = APRIL 11, 2011
 GB0661 ***********************************************************************
 GB0661  DESIGNATION -  U 201
 GB0661  PID         -  GB0661
 GB0661  STATE/COUNTY-  TN/CAMPBELL
 GB0661  USGS QUAD   -  PIONEER (1979)
 GB0661
 GB0661                         *CURRENT SURVEY CONTROL
 GB0661  ___________________________________________________________________
 GB0661* NAD 83(1986)-  36 28 17.     (N)    084 15 13.     (W)     SCALED    
 GB0661* NAVD 88     -       358.008  (meters)    1174.56   (feet)  ADJUSTED  
 GB0661  ___________________________________________________________________
 GB0661  GEOID HEIGHT-         -29.49  (meters)                     GEOID09
 GB0661  DYNAMIC HT  -         357.692 (meters)    1173.53  (feet)  COMP
 GB0661  MODELED GRAV-     979,738.8   (mgal)                       NAVD 88
 GB0661
 GB0661  VERT ORDER  -  SECOND    CLASS 0
 GB0661
 GB0661.The horizontal coordinates were scaled from a topographic map and have
 GB0661.an estimated accuracy of +/- 6 seconds.
 GB0661
 GB0661.The orthometric height was determined by differential leveling and
 GB0661.adjusted in June 1991.
 GB0661
 GB0661.The geoid height was determined by GEOID09.
 GB0661
 GB0661.The dynamic height is computed by dividing the NAVD 88
 GB0661.geopotential number by the normal gravity value computed on the
 GB0661.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
 GB0661.degrees latitude (g = 980.6199 gals.).
 GB0661
 GB0661.The modeled gravity was interpolated from observed gravity values.
 GB0661
 GB0661;                    North         East    Units  Estimated Accuracy
 GB0661;SPC TN       -   238,620.      756,510.      MT  (+/- 180 meters Scaled)
 GB0661
 GB0661                          SUPERSEDED SURVEY CONTROL
 GB0661
 GB0661  NGVD 29 (??/??/92)  358.128  (m)         1174.96   (f) ADJ UNCH    2 0
 GB0661
 GB0661.Superseded values are not recommended for survey control.
 GB0661.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
 GB0661.See file dsdata.txt to determine how the superseded data were derived.
 GB0661
 GB0661_U.S. NATIONAL GRID SPATIAL ADDRESS: 16SGF460397(NAD 83)
 GB0661_MARKER: DB = BENCH MARK DISK
 GB0661_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT
 GB0661_SP_SET: SET IN TOP OF CONCRETE MONUMENT
 GB0661_STAMPING: U 201 1951 1174.958
 GB0661_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
 GB0661+STABILITY: SURFACE MOTION
 GB0661_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
 GB0661+SATELLITE: SATELLITE OBSERVATIONS - April 15, 2010
 GB0661
 GB0661  HISTORY     - Date     Condition        Report By
 GB0661  HISTORY     - 1951     MONUMENTED       CGS
 GB0661  HISTORY     - 1957     GOOD             NGS
 GB0661  HISTORY     - 20100415 GOOD             JCLS
 GB0661
 GB0661                          STATION DESCRIPTION
 GB0661
 GB0661'DESCRIBED BY COAST AND GEODETIC SURVEY 1951
 GB0661'1 MI SW FROM ELK VALLEY.
 GB0661'ABOUT 1.0 MILE SOUTHWEST ALONG THE SOUTHERN RAILWAY FROM THE
 GB0661'STATION AT ELK VALLEY, ABOUT 0.1 MILE NORTHEAST OF MILE POST
 GB0661'54, AT A DRIVE WAY CROSSING (SOUTHEAST TO A FARM HOUSE), 27 FEET
 GB0661'SOUTHEAST OF THE SOUTHEAST RAIL, 13 FEET NORTHEAST OF THE CENTER
 GB0661'LINE OF DRIVE, 47 1/2 FEET NORTHEAST AND ACROSS DRIVE FROM A
 GB0661'SIGN STATION ONE MILE, 1 FOOT NORTHWEST OF A FENCE LINE, 2 FEET
 GB0661'SOUTHWEST OF A WHITE WOODEN WITNESS POST, ABOUT LEVEL WITH THE
 GB0661'TRACK AND SET IN THE TOP OF A CONCRETE POST PROJECTING 6 INCHES.
 GB0661
 GB0661                          STATION RECOVERY (1957)
 GB0661
 GB0661'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1957
 GB0661'RECOVERED IN GOOD CONDITION.
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 GB0661
 GB0661                          STATION RECOVERY (2010)
 GB0661
 GB0661'RECOVERY NOTE BY JOHN CHANCE LAND SURVEYS INC 2010
 GB0661'RECOVERED IN GOOD CONDITION.
1        National Geodetic Survey,   Retrieval Date = APRIL 11, 2011
 GB0514 ***********************************************************************
 GB0514  CBN         -  This is a Cooperative Base Network Control Station.
 GB0514  DESIGNATION -  Y 195
 GB0514  PID         -  GB0514
 GB0514  STATE/COUNTY-  TN/ANDERSON
 GB0514  USGS QUAD   -  WINDROCK (1975)
 GB0514
 GB0514                         *CURRENT SURVEY CONTROL
 GB0514  ___________________________________________________________________
 GB0514* NAD 83(2007)-  36 02 46.96326(N)    084 18 36.23225(W)     ADJUSTED  
 GB0514* NAVD 88     -       249.717  (meters)     819.28   (feet)  ADJUSTED  
 GB0514  ___________________________________________________________________
 GB0514  EPOCH DATE  -        2002.00
 GB0514  X           -     511,900.268 (meters)                     COMP
 GB0514  Y           -  -5,137,710.952 (meters)                     COMP
 GB0514  Z           -   3,732,482.975 (meters)                     COMP
 GB0514  LAPLACE CORR-          -4.82  (seconds)                    DEFLEC09
 GB0514  ELLIP HEIGHT-         219.563 (meters)          (02/10/07) ADJUSTED
 GB0514  GEOID HEIGHT-         -30.16  (meters)                     GEOID09
 GB0514  DYNAMIC HT  -         249.490 (meters)     818.54  (feet)  COMP
 GB0514
 GB0514  ------- Accuracy Estimates (at 95% Confidence Level in cm) --------
 GB0514  Type    PID    Designation                      North   East  Ellip
 GB0514  -------------------------------------------------------------------
 GB0514  NETWORK GB0514 Y 195                             0.88   0.65   2.14
 GB0514  -------------------------------------------------------------------
 GB0514  MODELED GRAV-     979,717.6   (mgal)                       NAVD 88
 GB0514
 GB0514  VERT ORDER  -  FIRST     CLASS I
 GB0514
 GB0514.The horizontal coordinates were established by GPS observations
 GB0514.and adjusted by the National Geodetic Survey in February 2007.
 GB0514
 GB0514.The datum tag of NAD 83(2007) is equivalent to NAD 83(NSRS2007).
 GB0514.See National Readjustment for more information.
 GB0514.The horizontal coordinates are valid at the epoch date displayed above.
 GB0514.The epoch date for horizontal control is a decimal equivalence
 GB0514.of Year/Month/Day.
 GB0514
 GB0514.The orthometric height was determined by differential leveling and
 GB0514.adjusted in June 1991.
 GB0514
 GB0514.The X, Y, and Z were computed from the position and the ellipsoidal ht.
 GB0514
 GB0514.The Laplace correction was computed from DEFLEC09 derived deflections.
 GB0514
 GB0514.The ellipsoidal height was determined by GPS observations
 GB0514.and is referenced to NAD 83.
 GB0514
 GB0514.The geoid height was determined by GEOID09.
 GB0514
 GB0514.The dynamic height is computed by dividing the NAVD 88
 GB0514.geopotential number by the normal gravity value computed on the
 GB0514.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
 GB0514.degrees latitude (g = 980.6199 gals.).
 GB0514
 GB0514.The modeled gravity was interpolated from observed gravity values.
 GB0514
 GB0514;                    North         East     Units Scale Factor Converg.
 GB0514;SPC TN       -   191,376.028   752,267.166   MT  0.99995524   +0 59 21.7
 GB0514;SPC TN       -   627,872.85  2,468,063.19   sFT  0.99995524   +0 59 21.7
 GB0514;UTM  16      - 3,992,441.213   742,323.063   MT  1.00032360   +1 35 01.1
 GB0514
 GB0514!             -  Elev Factor  x  Scale Factor =   Combined Factor
 GB0514!SPC TN       -   0.99996554  x   0.99995524  =   0.99992078
 GB0514!UTM  16      -   0.99996554  x   1.00032360  =   1.00028913
 GB0514
 GB0514                          SUPERSEDED SURVEY CONTROL
 GB0514
 GB0514  NAD 83(1995)-  36 02 46.96322(N)    084 18 36.23217(W) AD(       ) A
 GB0514  ELLIP H (08/03/04)  219.559  (m)                       GP(       ) 4 1
 GB0514  NAVD 88 (02/01/05)  249.78   (m)          819.5    (f) LEVELING    3  
 GB0514  NAVD 88 (08/03/04)  249.72   (m)          819.3    (f) LEVELING    3  
 GB0514  NGVD 29 (??/??/92)  249.849  (m)          819.71   (f) ADJ UNCH    1 1
 GB0514
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 GB0514.Superseded values are not recommended for survey control.
 GB0514.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
 GB0514.See file dsdata.txt to determine how the superseded data were derived.
 GB0514
 GB0514_U.S. NATIONAL GRID SPATIAL ADDRESS: 16SGE4232392441(NAD 83)
 GB0514_MARKER: DB = BENCH MARK DISK
 GB0514_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT
 GB0514_SP_SET: SET IN TOP OF CONCRETE MONUMENT
 GB0514_STAMPING: Y 195 1950
 GB0514_MARK LOGO: CGS   
 GB0514_MAGNETIC: N = NO MAGNETIC MATERIAL
 GB0514_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
 GB0514+STABILITY: SURFACE MOTION
 GB0514_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
 GB0514+SATELLITE: SATELLITE OBSERVATIONS - January 24, 2011
 GB0514
 GB0514  HISTORY     - Date     Condition        Report By
 GB0514  HISTORY     - 1950     MONUMENTED       CGS
 GB0514  HISTORY     - 1967     GOOD             NGS
 GB0514  HISTORY     - 20031010 GOOD             TNDT
 GB0514  HISTORY     - 20110124 GOOD             GEOCAC
 GB0514
 GB0514                          STATION DESCRIPTION
 GB0514
 GB0514'DESCRIBED BY NATIONAL GEODETIC SURVEY 1967
 GB0514'2 MI E FROM OLIVER SPRINGS.
 GB0514'ABOUT 2.0 MILES EAST ALONG THE SOUTHERN RAILWAY FROM THE
 GB0514'STATION AT OLIVER SPRINGS, ABOUT 0.4 MILE EAST OF MILEPOST 34,
 GB0514'ABOUT 0.2 MILE EAST OF THE BRIDGE OVER POPLAR CREEK, 62 FEET
 GB0514'SOUTHEAST OF THE CENTER OF A GRAVELED ROAD CROSSING THE MAIN
 GB0514'TRACK, 51.7 FEET SOUTH OF THE SOUTH RAIL OF THE MAIN TRACK, 24
 GB0514'FEET EAST OF THE CENTER LINE OF THE GRAVELED ROAD, 8 FEET EAST
 GB0514'OF A FENCE CORNER, 2 1/2 FEET NORTH OF A FENCE, 1.1 FEET WEST
 GB0514'OF A METAL WITNESS POST, ABOUT 4 FEET BELOW THE LEVEL OF THE
 GB0514'TRACK AND SET IN THE TOP OF A CONCRETE POST PROJECTING 1 INCH
 GB0514'ABOVE THE LEVEL OF THE GROUND.
 GB0514
 GB0514                          STATION RECOVERY (2003)
 GB0514
 GB0514'RECOVERY NOTE BY TN DEPT OF TRANSP 2003
 GB0514'RECOVERED AS DESCRIBED.
 GB0514
 GB0514                          STATION RECOVERY (2011)
 GB0514
 GB0514'RECOVERY NOTE BY GEOCACHING 2011 (THD)
 GB0514'RECOVERED IN GOOD CONDITION.

 *** retrieval complete.
 Elapsed Time = 00:00:05
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SECTION 5: GPS CONTROL DIAGRAM 
 
This section contains a map of the photogrammetric ground control stations and surrounding area for 
the USGS-OSMRE Tennessee LiDAR project. 
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