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Pierce County Washington LIDAR Ground Point gps Quality Control Measurements 
 REPORT

Field Measurement by:
Steven A. Wood
For:

Sanborn Mapping
Field Measurement Date;
April 25 and 26, 2020
PROJECT LOCATION MAP

We were provided proposed locations selected to obtain LIDAR GCP gps truthing NVA and VVA x,y,z locations and GCP locations for survey control for the Pierce County AOIs. The schematic is as below.  As we completed the measurements the locations were adjusted as necessary based on our ability to access each and the SV conditions at each.
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Project Kick off and Control Staging

Three crews arrived on site the evening of April 24, 2020.  Each day following they set out to measure GCP locations and the process was a combination of using the using a fully static gps measured network tied to the local NGS CORS station and temporary bases throughout the AOI and working mostly within the confines of public access areas or where and when we had access to private property. The weather was favorable for the most part for the measurement days.  Initial field work was completed on the evening of April 26, 2020.
LOCATION METHODS, MEASUREMENTS AND EQUIPMENT

The equipment configuration for this project consists of industry standard gps surveying equipment.  The gps equipment used was a combination of Topcon dual frequency(L1/L2) receivers.  The Topcon receivers are the Hiper GD, Hiper Plus and HIPER SR models. Topcon Tools gps processing software was used to post process all observed gps data. Each gps observation was logged for site id, receiver type, heigth 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.

There are NGS CORS stations located in or within close proximity to the AOI. Secondary CORs type bases from the Washington State reference Network (WSRN) fall within the AOI and were also used.  Additionally we recovered NGS PID hard on the ground monument and measured to the gps network and formed the basis to place the survey on the required datums.
The coordinate datum is as described below:

Horizontal and Vertical Control:

Washington State Plane Coordinate System South Zone 

NAD83 HARN Epoch 1991 and NAD83 Epoch 2011

NAVD88 Geoid 2012B and in USFeet 
The Topcon Tools processing software reports on static observations the horizontal and vertical precision of every vector measured and summarizes the standard deviation in x, y and z position for each individual control point. 

Three field crews were utilized to obtain the GCP data.  Typically a base station was running and the crews performed with a rover tying the primary vector back to the base.  When multiple bases were running simultaneously the rover vector could be processed to both bases, and therefore the network triangle strength was heightened significantly with all the redundant data. 
The Topcon Tools processing software summarizes the observed vectors, the raw vector horizontal and vertical RMSE components and the corresponding Residual in northing easting and elevation.  Upon final adjustment each point in the network has its corresponding RMSE standard deviation in all 3 directions.  We included all points in each daily report.
The points were preselected in the office and grouped into 3 categories. GCP for control check calibration points, NVA for non vegetation area points and VVA for vegetation area points. 

WSRN CORs stations TACO and ROKY and NGS PID monument SY5594 were used as the primary control network points to place all gps measurements on the required datums.  NGS CORS ZSE1 was used to support the gps network.  Additionally the WSRN allows one to create virtual CORS positions at user specified positions.  For the purposes of this network we created 7 supplemental virtual positions to strengthen the gps network. The datasheets for the WSRN points TACO and ROKY are published on the NAD83 epoch 2011 datum.

In order to place the gps measurements on the NAD83 HARN epoch 1991 datum it is necessary to recover NGS monuments that list current and superceded prior adjustment positions  and perform gps measurements to tie the point to the network.  Analysis of the NGS monument stations in the AOI indicated several monuments with both NAD83 epoch 2011 and NAD83 HARN epoch 1991 positions.  As it turns out we were only able to recover and measure one of these existing monuments. The prior positions of the other stations were computed and an average delta northing and delta easting was applied to the current 2011 epoch positions of stations TACO and ROKY to place the project on the required NAD83 HARN epoch 1991 datum.
Station datasheets are included herewith.  Daily downloads of the CORS data were incorporated into the Topcon Tools adjustment. 

The full Topcon Adjust Report is included herewith in one composite spreadsheet containing each days worth of gps observations. This spreadsheet is included separately from this report.  
A composite coordinate summary spreadsheet is also included herewith to facilitate data retrieval and formatting for the all control and LIDAR QC processing.
We took pictures of the gps points and they are labeled by their unique GCP number and then a post script designation like _1, _2, _3 or _zoom
Final documents were completed and are as shown in the composite summary spreadsheet attached separately. It lists all survey points on the specified datums. 

The NGS Data Sheet

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

PROGRAM = datasheet95, VERSION = 8.12.3

1        National Geodetic Survey,   Retrieval Date = OCTOBER  4, 2017

 DF4068 ***********************************************************************

 DF4068  CORS        -  This is a GPS Continuously Operating Reference Station.

 DF4068  DESIGNATION -  SEATTLE WAAS 1 CORS ARP

 DF4068  CORS_ID     -  ZSE1

 DF4068  PID         -  DF4068

 DF4068  STATE/COUNTY-  WA/KING

 DF4068  COUNTRY     -  US

 DF4068  USGS QUAD   -  AUBURN (1994)

 DF4068

 DF4068                         *CURRENT SURVEY CONTROL

 DF4068  ______________________________________________________________________

 DF4068* NAD 83(2011) POSITION- 47 17 13.16203(N) 122 11 18.07719(W)   ADJUSTED  

 DF4068* NAD 83(2011) ELLIP HT-    81.998 (meters)        (08/??/11)   ADJUSTED

 DF4068* NAD 83(2011) EPOCH   -  2010.00

 DF4068  ______________________________________________________________________

 DF4068  GEOID HEIGHT    -        -22.646 (meters)                     GEOID12B

 DF4068  NAD 83(2011) X  - -2,308,929.244 (meters)                     COMP

 DF4068  NAD 83(2011) Y  - -3,668,170.609 (meters)                     COMP

 DF4068  NAD 83(2011) Z  -  4,663,526.116 (meters)                     COMP

 DF4068

 DF4068  Network accuracy estimates per FGDC Geospatial Positioning Accuracy

 DF4068  Standards:                                                         

 DF4068         FGDC (95% conf, cm)     Standard deviation (cm)     CorrNE 

 DF4068            Horiz  Ellip           SD_N   SD_E   SD_h      (unitless)

 DF4068  -------------------------------------------------------------------

 DF4068  NETWORK    1.64   4.85           0.76   0.53   2.47      0.04473100

 DF4068  -------------------------------------------------------------------

 DF4068

 DF4068

 DF4068.The coordinates were established by GPS observations

 DF4068.and adjusted by the National Geodetic Survey in August 2011.

 DF4068

 DF4068.NAD 83(2011) refers to NAD 83 coordinates where the reference frame has 

 DF4068.been affixed to the stable North American Tectonic Plate. 

 DF4068

 DF4068.The coordinates are valid at the epoch date displayed above

 DF4068.which is a decimal equivalence of Year/Month/Day.

 DF4068

 DF4068.Significant digits in the geoid height do not necessarily reflect accuracy.

 DF4068.GEOID12B height accuracy estimate available here.

 DF4068

 DF4068.The PID for the CORS L1 Phase Center is DI8139.

 DF4068

 DF4068.The XYZ, and position/ellipsoidal ht. are equivalent.

 DF4068

 DF4068.The ellipsoidal height was determined by GPS observations

 DF4068.and is referenced to NAD 83.

 DF4068

 DF4068. The following values were computed from the NAD 83(2011) position.

 DF4068

 DF4068;                    North         East     Units Scale Factor Converg.

 DF4068;SPC WA N     -    32,810.870   397,496.152   MT  1.00004654   -1 00 31.8

 DF4068;SPC WA N     -   107,647.00  1,304,118.63   sFT  1.00004654   -1 00 31.8

 DF4068;UTM  10      - 5,237,376.429   561,374.445   MT  0.99964629   +0 35 47.0

 DF4068

 DF4068!             -  Elev Factor  x  Scale Factor =   Combined Factor

 DF4068!SPC WA N     -   0.99998715  x   1.00004654  =   1.00003369

 DF4068!UTM  10      -   0.99998715  x   0.99964629  =   0.99963344

 DF4068

 DF4068_U.S. NATIONAL GRID SPATIAL ADDRESS: 10TET6137437376(NAD 83)

 DF4068

 DF4068                          SUPERSEDED SURVEY CONTROL

 DF4068

 DF4068  NAD 83(CORS)-  47 17 13.16091(N)    122 11 18.08002(W) AD(2002.00) c

 DF4068  ELLIP H (03/??/08)   82.001  (m)                       GP(2002.00) c c

 DF4068  NAD 83(CORS)-  47 17 13.16044(N)    122 11 18.07924(W) AD(2002.00) c

 DF4068  ELLIP H (02/??/03)   81.989  (m)                       GP(2002.00) c c

 DF4068

 DF4068.Superseded values are not recommended for survey control.

 DF4068

 DF4068.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

 DF4068.See file dsdata.pdf to determine how the superseded data were derived.

 DF4068

 DF4068_MARKER: STATION IS THE ANTENNA REFERENCE POINT OF THE GPS ANTENNA

 DF4068

 DF4068                          STATION DESCRIPTION

 DF4068

 DF4068'DESCRIBED BY NATIONAL GEODETIC SURVEY 2011

 DF4068'STATION IS A GPS CORS.  LATEST INFORMATION INCLUDING POSITIONS AND

 DF4068'VELOCITIES ARE AVAILABLE IN THE COORDINATE AND LOG FILES ACCESSIBLE

 DF4068'BY ANONYMOUS FTP OR THE WORLDWIDE WEB.

 DF4068'   ftp://cors.ngs.noaa.gov/cors/README.txt

 DF4068'   ftp://cors.ngs.noaa.gov/cors/coord/coord_08 

 DF4068'   ftp://cors.ngs.noaa.gov/cors/station_log 

 DF4068'   http://geodesy.noaa.gov/CORS

 *** retrieval complete.

 Elapsed Time = 00:00:01

PROGRAM = datasheet95, VERSION = 8.12.5.7

Starting Datasheet Retrieval...

1        National Geodetic Survey,   Retrieval Date = APRIL 24, 2020

 SY5594 ***********************************************************************

 SY5594  DESIGNATION -  MCNALL

 SY5594  PID         -  SY5594

 SY5594  STATE/COUNTY-  WA/PIERCE

 SY5594  COUNTRY     -  US

 SY5594  USGS QUAD   -  BUCKLEY (2017)

 SY5594

 SY5594                         *CURRENT SURVEY CONTROL

 SY5594  ______________________________________________________________________

 SY5594* NAD 83(2011) POSITION- 47 09 39.69850(N) 122 05 29.02988(W)   ADJUSTED  

 SY5594* NAD 83(2011) ELLIP HT-   186.357 (meters)        (06/27/12)   ADJUSTED

 SY5594* NAD 83(2011) EPOCH   -  2010.00

 SY5594* NAVD 88 ORTHO HEIGHT -   208.3   (meters)      683.    (feet) VERTCON   

 SY5594  ______________________________________________________________________

 SY5594  GEOID HEIGHT    -        -22.080 (meters)                     GEOID18

 SY5594  NAD 83(2011) X  - -2,308,217.281 (meters)                     COMP

 SY5594  NAD 83(2011) Y  - -3,680,841.236 (meters)                     COMP

 SY5594  NAD 83(2011) Z  -  4,654,092.022 (meters)                     COMP

 SY5594  LAPLACE CORR    -          6.66  (seconds)                    DEFLEC18

 SY5594

 SY5594  Network accuracy estimates per FGDC Geospatial Positioning Accuracy

 SY5594  Standards:                                                         

 SY5594         FGDC (95% conf, cm)     Standard deviation (cm)     CorrNE 

 SY5594            Horiz  Ellip           SD_N   SD_E   SD_h      (unitless)

 SY5594  -------------------------------------------------------------------

 SY5594  NETWORK   11.69  20.21           3.50   5.25  10.31      0.63279864

 SY5594  -------------------------------------------------------------------

 SY5594  Click here for local accuracies and other accuracy information.

 SY5594

 SY5594

 SY5594.The horizontal coordinates were established by GPS observations

 SY5594.and adjusted by the National Geodetic Survey in June 2012.

 SY5594

 SY5594.NAD 83(2011) refers to NAD 83 coordinates where the reference frame has 

 SY5594.been affixed to the stable North American tectonic plate. See 

 SY5594.NA2011 for more information. 

 SY5594

 SY5594.The horizontal coordinates are valid at the epoch date displayed above

 SY5594.which is a decimal equivalence of Year/Month/Day.

 SY5594

 SY5594.The NAVD 88 height was computed by applying the VERTCON shift value to

 SY5594.the NGVD 29 height (displayed under SUPERSEDED SURVEY CONTROL.)

 SY5594

 SY5594.Significant digits in the geoid height do not necessarily reflect accuracy.

 SY5594.GEOID18 height accuracy estimate available here.

 SY5594

 SY5594.Click photographs - Photos may exist for this station.

 SY5594

 SY5594.The X, Y, and Z were computed from the position and the ellipsoidal ht.

 SY5594

 SY5594.The Laplace correction was computed from DEFLEC18 derived deflections.

 SY5594

 SY5594.The ellipsoidal height was determined by GPS observations

 SY5594.and is referenced to NAD 83.

 SY5594

 SY5594. The following values were computed from the NAD 83(2011) position.

 SY5594

 SY5594;                    North         East     Units Scale Factor Converg.

 SY5594;SPC WA S     -   204,371.347   379,341.214   MT  0.99996514   -1 09 21.5

 SY5594;SPC WA S     -   670,508.33  1,244,555.30   sFT  0.99996514   -1 09 21.5

 SY5594;UTM  10      - 5,223,459.178   568,869.027   MT  0.99965829   +0 39 58.6

 SY5594

 SY5594!             -  Elev Factor  x  Scale Factor =   Combined Factor

 SY5594!SPC WA S     -   0.99997079  x   0.99996514  =   0.99993593

 SY5594!UTM  10      -   0.99997079  x   0.99965829  =   0.99962909

 SY5594

 SY5594_U.S. NATIONAL GRID SPATIAL ADDRESS: 10TET6886923459(NAD 83)

 SY5594

 SY5594                          SUPERSEDED SURVEY CONTROL

 SY5594

 SY5594  NAD 83(2007)-  47 09 39.69795(N)    122 05 29.03386(W) AD(2007.00) 0

 SY5594  ELLIP H (02/10/07)  186.367  (m)                       GP(2007.00)    

 SY5594  NAD 83(1998)-  47 09 39.69712(N)    122 05 29.03350(W) AD(       ) 2

 SY5594  ELLIP H (07/18/02)  186.348  (m)                       GP(       ) 4 1

 SY5594  NAD 83(1991)-  47 09 39.69643(N)    122 05 29.03324(W) AD(       ) 2

 SY5594  ELLIP H (12/09/91)  186.497  (m)                       GP(       ) 4 1

 SY5594  NAD 83(1986)-  47 09 39.70119(N)    122 05 29.02731(W) AD(       ) 2

 SY5594  NGVD 29 (06/19/89)  207.2    (m)  RAPSU86 model used   GPS OBS        

 SY5594

 SY5594.Superseded values are not recommended for survey control.

 SY5594

 SY5594.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

 SY5594.See file dsdata.pdf to determine how the superseded data were derived.

 SY5594

 SY5594_MARKER: DH = HORIZONTAL CONTROL DISK

 SY5594_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

 SY5594_STAMPING: MCNALL 1987

 SY5594_MARK LOGO: NGS

 SY5594_PROJECTION: PROJECTING 5 CENTIMETERS

 SY5594_MAGNETIC: N = NO MAGNETIC MATERIAL

 SY5594_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO

 SY5594+STABILITY: SURFACE MOTION

 SY5594_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR

 SY5594+SATELLITE: SATELLITE OBSERVATIONS - September 16, 2019

 SY5594

 SY5594  HISTORY     - Date     Condition        Report By

 SY5594  HISTORY     - 1987     MONUMENTED       NGS

 SY5594  HISTORY     - 20090903 GOOD             GEOCAC

 SY5594  HISTORY     - 20190916 GOOD             USPSQD

 SY5594

 SY5594                          STATION DESCRIPTION

 SY5594

 SY5594'DESCRIBED BY NATIONAL GEODETIC SURVEY 1987 (DAW)

 SY5594'THE STATION IS LOCATED ABOUT 7.1 KM (4.4 MI) EAST OF BONNEY LAKE,

 SY5594'4.6 KM (2.8 MI) WEST OF BUCKLEY, 0.2 KM (0.15 MI) SOUTH OF THE

 SY5594'INTERSECTION OF STATE HIGHWAY 410 AND 254TH STREET AND ON COUNTY

 SY5594'ROAD RIGHT-OF-WAY.

 SY5594'

 SY5594'TO REACH THE STATION FROM THE POST OFFICE IN BUCKLEY GO NORTH ON

 SY5594'CEDAR STREET TO THE INTERSECTION OF MAIN STRTEET.  TURN LEFT AND GO

 SY5594'WESTERLY ON MAIN STREET FOR 0.16 KM (0.1 MI) TO THE JUNCTION OF

 SY5594'STATE HIGHWAY 410.  TURN LEFT AND GO SOUTHWESTERLY ON STATE

 SY5594'HIGHWAY 410 FOR 4.83 KM (3.0 MI) TO THE JUNCTION OD 254 TH AVENUE.

 SY5594'TURN LEFT AND GO SOUTHERLY ON 254 TH AVENUE FOR 0.32 KM (0.2 MI) TO

 SY5594'THE STATION ON THE RIGHT.

 SY5594'

 SY5594'THE STATION MARK IS A STANDARD NGS DISK STAMPED---MCNALL 1987--- SET

 SY5594'IN THE TOP OF A ROUND CONCRETE MONUMENT THAT IS 25 CM (10 INCHES) IN

 SY5594'DIAMETER AND PROJECTS 5 CM (2 INCHES) ABOVE THE GROUND SURFACE.  IT

 SY5594'IS 6.7 M (22 FT) WEST OF THE CENTER OF 254 TH AVENUE, 0.76 M

 SY5594'(2.5 FT) EAST OF A WITNESS POST AND 0.64 M (2.1 FT) EAST OF A FENCE.

 SY5594'

 SY5594'THIS STATION IS SUITEABLE FOR GPS OBSERVATIONS.

 SY5594'

 SY5594'DESCRIBED BY DA WEGENAST.

 SY5594

 SY5594                          STATION RECOVERY (2009)

 SY5594

 SY5594'RECOVERY NOTE BY GEOCACHING 2009 (HMT)

 SY5594'RECOVERED IN GOOD CONDITION.

 SY5594

 SY5594                          STATION RECOVERY (2019)

 SY5594

 SY5594'RECOVERY NOTE BY US POWER SQUADRON 2019 (JVH)

 SY5594'RECOVERED IN GOOD CONDITION.

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

PROGRAM = datasheet95, VERSION = 8.12.5.7

Starting Datasheet Retrieval...

1        National Geodetic Survey,   Retrieval Date = APRIL 25, 2020

 SY0750 ***********************************************************************

 SY0750  DESIGNATION -  V 459

 SY0750  PID         -  SY0750

 SY0750  STATE/COUNTY-  WA/PIERCE

 SY0750  COUNTRY     -  US

 SY0750  USGS QUAD   -  STEILACOOM (2017)

 SY0750

 SY0750                         *CURRENT SURVEY CONTROL

 SY0750  ______________________________________________________________________

 SY0750* NAD 83(2011) POSITION- 47 10 09.36071(N) 122 36 43.26919(W)   ADJUSTED  

 SY0750* NAD 83(2011) ELLIP HT-   -19.502 (meters)        (06/27/12)   ADJUSTED

 SY0750* NAD 83(2011) EPOCH   -  2010.00

 SY0750* NAVD 88 ORTHO HEIGHT -     3.104 (meters)       10.18  (feet) ADJUSTED  

 SY0750  ______________________________________________________________________

 SY0750  GEOID HEIGHT    -        -22.487 (meters)                     GEOID18

 SY0750  NAD 83(2011) X  - -2,341,130.284 (meters)                     COMP

 SY0750  NAD 83(2011) Y  - -3,659,032.067 (meters)                     COMP

 SY0750  NAD 83(2011) Z  -  4,654,563.861 (meters)                     COMP

 SY0750  LAPLACE CORR    -         -0.77  (seconds)                    DEFLEC18

 SY0750  DYNAMIC HEIGHT  -          3.105 (meters)       10.19  (feet) COMP

 SY0750  MODELED GRAVITY -    980,753.4   (mgal)                       NAVD 88

 SY0750

 SY0750  VERT ORDER      -  FIRST     CLASS I

 SY0750

 SY0750  Network accuracy estimates per FGDC Geospatial Positioning Accuracy

 SY0750  Standards:                                                         

 SY0750         FGDC (95% conf, cm)     Standard deviation (cm)     CorrNE 

 SY0750            Horiz  Ellip           SD_N   SD_E   SD_h      (unitless)

 SY0750  -------------------------------------------------------------------

 SY0750  NETWORK    1.86   4.41           0.86   0.61   2.25     -0.21818879

 SY0750  -------------------------------------------------------------------

 SY0750  Click here for local accuracies and other accuracy information.

 SY0750

 SY0750

 SY0750.The horizontal coordinates were established by GPS observations

 SY0750.and adjusted by the National Geodetic Survey in June 2012.

 SY0750

 SY0750.NAD 83(2011) refers to NAD 83 coordinates where the reference frame has 

 SY0750.been affixed to the stable North American tectonic plate. See 

 SY0750.NA2011 for more information. 

 SY0750

 SY0750.The horizontal coordinates are valid at the epoch date displayed above

 SY0750.which is a decimal equivalence of Year/Month/Day.

 SY0750

 SY0750.The orthometric height was determined by differential leveling and

 SY0750.adjusted by the NATIONAL GEODETIC SURVEY

 SY0750.in June 1991.

 SY0750

 SY0750.Significant digits in the geoid height do not necessarily reflect accuracy.

 SY0750.GEOID18 height accuracy estimate available here.

 SY0750

 SY0750.Click photographs - Photos may exist for this station.

 SY0750

 SY0750.The X, Y, and Z were computed from the position and the ellipsoidal ht.

 SY0750

 SY0750.The Laplace correction was computed from DEFLEC18 derived deflections.

 SY0750

 SY0750.The ellipsoidal height was determined by GPS observations

 SY0750.and is referenced to NAD 83.

 SY0750

 SY0750.The dynamic height is computed by dividing the NAVD 88

 SY0750.geopotential number by the normal gravity value computed on the

 SY0750.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45

 SY0750.degrees latitude (g = 980.6199 gals.).

 SY0750

 SY0750.The modeled gravity was interpolated from observed gravity values.

 SY0750

 SY0750. The following values were computed from the NAD 83(2011) position.

 SY0750

 SY0750;                    North         East     Units Scale Factor Converg.

 SY0750;SPC WA S     -   206,213.655   339,900.757   MT  0.99996660   -1 32 03.0

 SY0750;SPC WA S     -   676,552.63  1,115,157.73   sFT  0.99996660   -1 32 03.0

 SY0750;UTM  10      - 5,224,047.411   529,403.161   MT  0.99961063   +0 17 04.3

 SY0750

 SY0750!             -  Elev Factor  x  Scale Factor =   Combined Factor

 SY0750!SPC WA S     -   1.00000306  x   0.99996660  =   0.99996966

 SY0750!UTM  10      -   1.00000306  x   0.99961063  =   0.99961369

 SY0750

 SY0750:                Primary Azimuth Mark                     Grid Az

 SY0750:SPC WA S     -  KET 2                                    263 07 14.6

 SY0750:UTM  10      -  KET 2                                    261 18 07.3

 SY0750

 SY0750_U.S. NATIONAL GRID SPATIAL ADDRESS: 10TET2940324047(NAD 83)

 SY0750

 SY0750|---------------------------------------------------------------------|

 SY0750| PID    Reference Object                     Distance      Geod. Az  |

 SY0750|                                                           dddmmss.s |

 SY0750| CE5299 V 459 RM 1                           15.482 METERS 09041     |

 SY0750| CE5300 V 459 RM 2                           36.689 METERS 21210     |

 SY0750| SY3137 KET 2                               APPROX. 1.5 KM 2613511.6 |

 SY0750| SY3090 MC NEIL ISLAND RADIO TOWER          APPROX. 4.5 KM 3230420.8 |

 SY0750|---------------------------------------------------------------------|

 SY0750

 SY0750                          SUPERSEDED SURVEY CONTROL

 SY0750

 SY0750  NAD 83(2007)-  47 10 09.35967(N)    122 36 43.27280(W) AD(2007.00) 0

 SY0750  ELLIP H (02/10/07)  -19.491  (m)                       GP(2007.00)    

 SY0750  NAD 83(1998)-  47 10 09.36010(N)    122 36 43.25444(W) AD(       ) 2

 SY0750  ELLIP H (07/18/02)  -19.450  (m)                       GP(       ) 4 1

 SY0750  NAD 83(1991)-  47 10 09.35530(N)    122 36 43.26079(W) AD(       ) 2

 SY0750  ELLIP H (12/09/91)  -19.198  (m)                       GP(       ) 4 1

 SY0750  NAD 83(1991)-  47 10 09.35200(N)    122 36 43.25545(W) AD(       ) 2

 SY0750  ELLIP H (10/15/91)  -19.334  (m)                       GP(       ) 4 1

 SY0750  NAD 83(1986)-  47 10 09.35002(N)    122 36 43.26962(W) AD(       ) 2

 SY0750  NAD 27      -  47 10 09.98413(N)    122 36 38.82118(W) AD(       ) 2

 SY0750  NGVD 29               2.06   (m)            6.8    (f) LEVELING    3  

 SY0750  NGVD 29 (11/26/84)    2.058  (m)            6.75   (f) ADJUSTED    1 1

 SY0750

 SY0750.Superseded values are not recommended for survey control.

 SY0750

 SY0750.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

 SY0750.See file dsdata.pdf to determine how the superseded data were derived.

 SY0750

 SY0750_MARKER: DV = VERTICAL CONTROL DISK

 SY0750_SETTING: 80 = SET IN A BOULDER

 SY0750_STAMPING: V 459 1973

 SY0750_MARK LOGO: NGS

 SY0750_MAGNETIC: O = OTHER; SEE DESCRIPTION

 SY0750_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO

 SY0750+STABILITY: SURFACE MOTION

 SY0750_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR

 SY0750+SATELLITE: SATELLITE OBSERVATIONS - January 27, 1991

 SY0750

 SY0750  HISTORY     - Date     Condition        Report By

 SY0750  HISTORY     - 1973     MONUMENTED       NGS

 SY0750  HISTORY     - 1979     GOOD             NGS

 SY0750  HISTORY     - 1979     GOOD             NGS

 SY0750  HISTORY     - 1986     GOOD             NGS

 SY0750  HISTORY     - 1986     GOOD             NGS

 SY0750  HISTORY     - 19870529 GOOD

 SY0750  HISTORY     - 19910127 GOOD             SPEAR

 SY0750  HISTORY     - 20000304 GOOD             USPSQD

 SY0750  HISTORY     - 20060508 GOOD             GEOCAC

 SY0750

 SY0750                          STATION DESCRIPTION

 SY0750

 SY0750'DESCRIBED BY NATIONAL GEODETIC SURVEY 1973

 SY0750'0.5 MI SW FROM STEILACOOM.

 SY0750'0.5 MILE SOUTHWEST ALONG THE BURLINGTON-NORTHERN RAILROAD FROM THE

 SY0750'STATION AT STEILACOOM, AT GORDON POINT, 2 1/4 POLES SOUTHWEST OF THE

 SY0750'EXTENDED CENTER LINE OF MARTIN STREET, IN THE TOP AND CENTER OF A 6

 SY0750'1/2- BY 7 1/2-FOOT EMBEDDED GRANITE BOULDER WHICH PROJECTS ABOUT 2 1/2

 SY0750'FEET ABOVE THE BEACH, 71.4 FEET SOUTH-SOUTHWEST OF THE 7TH POLE

 SY0750'SOUTHWEST OF MILEPOST 16, 123.2 FEET NORTHEAST OF THE NORTH CORNER OF

 SY0750'A CONCRETE AND ROCK BEACH RESTROOM, 59 1/2 FEET NORTHWEST OF THE

 SY0750'NORTHWEST RAIL OF THE NORTHWEST TRACK, 50.7 FEET WEST OF GOR=TIDAL 7,

 SY0750'185 FEET NORTHEAST OF THE NORTH CORNER OF A PEDESTRIAN OVERPASS OVER

 SY0750'THE RAILROAD, ABOUT 7 FEET LOWER THAN THE TRACKS, AND ABOUT 2 1/2 FEET

 SY0750'HIGHER THAN THE GROUND.  SECTION 37, T 19N, R 1E.

 SY0750

 SY0750                          STATION RECOVERY (1979)

 SY0750

 SY0750'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1979 (CLN)

 SY0750'THE STATION IS LOCATED ABOUT 10.5 MILES SOUTHWEST OF TACOMA, 0.5

 SY0750'MILE SOUTHWEST OF STEILACOOM, AT THE NORTH END OF CORMORANT

 SY0750'PASSAGE, NEAR THE NORTH END OF A PUBLIC BEACH AND SWIMMING AREA,

 SY0750'IN THE TOP OF THE LARGEST BOULDER AND AWASH AT HIGH TIDE.

 SY0750'

 SY0750'TO REACH THE STATION FROM THE POST OFFICE IN STEILACOOM, GO SOUTH

 SY0750'ON LAFAYETTE STREET FOR 0.2 MILE TO UNION STREET, TURN LEFT AND

 SY0750'GO SOUTH ON UNION STREET FOR 0.05 MILE TO MARTIN STREET, TURN

 SY0750'RIGHT AND GO WEST ON MARTIN STREET FOR 0.35 MILE TO 2ND STREET,

 SY0750'TURN LEFT AND GO SOUTH ON 2ND STREET FOR 0.05 MILE TO CHAMPION

 SY0750'STREET, TURN RIGHT AND GO WEST ON CHAMPION STREET FOR 0.1 MILE TO

 SY0750'A PEDESTRIAN OVERPASS OVER THE RAILROAD TRACKS, CROSS OVER THE

 SY0750'RAILTRACKS, THEN DOWN TO THE BEACH, TURN NORTH AND WALK ABOUT 100

 SY0750'YARDS ALONG THE BEACH TO THE STATION.

 SY0750'

 SY0750'THE STATION IS A STANDARD NGS DISK

 SY0750'STAMPED---V 459 1973---,

 SY0750'SET INTO THE TOP OF A BOULDER OF 2.4 METERS

 SY0750'LARGEST DIMENSION.

 SY0750'

 SY0750'REFERENCE MARK NUMBER 1 IS A STANDARD NGS DISK

 SY0750'STAMPED---V 459 NO 1 1979---,

 SY0750'SET AT THE BASE OF A LOW BLUFF, AT THE INSHORE EDGE OF THE BEACH.

 SY0750'MARK IS ABOVE STATION 0.3 METERS.

 SY0750'

 SY0750'REFERENCE MARK NUMBER 2 IS A STANDARD NGS DISK

 SY0750'STAMPED---V 459 NO 2 1979---,

 SY0750'CEMENTED IN A DRILL HOLE IN THE SIDEWALK AT THE NORTH END OF A

 SY0750'SMALL BUILDING.

 SY0750'MARK IS ABOVE STATION 0.3 METERS.

 SY0750'

 SY0750'HEIGHT OF LIGHT SHOWN ABOVE THE MARK WAS 1.77 METERS.

 SY0750

 SY0750                          STATION RECOVERY (1979)

 SY0750

 SY0750'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1979

 SY0750'RECOVERED IN GOOD CONDITION.

 SY0750

 SY0750                          STATION RECOVERY (1986)

 SY0750

 SY0750'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1986 (DAW)

 SY0750'THE DESIGNATED MARK WAS RECOVERED AS PREVIOUSLY DESCRIBED.

 SY0750'REFERENCE MARKS 1 AND 2 WERE RECOVERED IN GOOD CONDITION AS

 SY0750'DESCRIBED IN 1980.  THE DISTANCE AND DIRECTION TO THE REFERENCE

 SY0750'MARKS WERE NOT CHECKED AT THIS DATE.

 SY0750'

 SY0750'THE STATION IS LOCATED ABOUT 16.9 KM (10.5 MI) SOUTHWEST OF TACOMA,

 SY0750'16.1 KM (10.MI) NORTHWEST OF SPANAWAY, 0.8 KM (0.5 MI) SOUTHWEST OF

 SY0750'STEILACOOM, AT THE NORTHEND OF CORMORANT PASSAGE, AT GORDON POINT,

 SY0750'NEAR THE NORTH END OF SALTARE BEACH AND ON THE NORTH SIDE OF THE

 SY0750'BURLINGTON-NORTHERN RAILROAD TRACK.

 SY0750'

 SY0750'TO REACH THE STATION FROM THE POST OFFICE IN STIELACOOM GO WEST ON

 SY0750'LA FAYETTE STREET FOR 0.32 KM (0.2 MI) TO THE INTERSECTION OF UNION

 SY0750'STREET.  TURN LEFT AND GO SOUTH ON UNION STREET FOR 0.08 KM

 SY0750'(0.05 MI) TO A CROSS ROAD.  TURN RIGHT AND GO WEST ON MARTIN STREET

 SY0750'FOR 0.32 KM (0.2 MI) TO A CROSS ROAD.  TURN RIGHT AND GO NORTH ON

 SY0750'4TH STREET FOR 0.16 KM (0.1 MI) TO CHAMPION STREET.  TURN RIGHT ON

 SY0750'CHAMPION STREET FOR 0.16 KM (0.1 MI) TO A SIDE ROAD LEFT.  TURN LEFT

 SY0750'ON 1ST STREET FOR 0.08 KM (0.05 MI) TO THE END OF TRUCK TRAVEL.

 SY0750'WALK WEST OVER THE TRACKS AND THEN NORTH ALONG THE BEACH TO A LARGE

 SY0750'BOULDER AT THE NORTH END OF THE PARK AREA.

 SY0750'

 SY0750'THE STATION IS A STANDARD NGS BENCH MARK DISK STAMPED---

 SY0750'---V459 1973---SET IN A DRILL HOLE IN A LARGE PARTIALLY EXPOSED

 SY0750'BOULDER THAT IS 2.4 M (8 FT) IN THE LARGEST DIMENSION.  IT IS

 SY0750'37.5 M (123 FT) NORTHEAST OF THE NORTH CORNER OF A ROCK RESTROOM

 SY0750'BUILDING, 18 M (59 FT) NORTHWEST OF THE NORTHWEST RAIL AND 2.1 M

 SY0750'(7 FT) LOWER THAN THE TRACK.

 SY0750'

 SY0750'THIS STATION IS SUITABLE FOR GPS OBSERVATIONS.

 SY0750'

 SY0750'DESCRIBED BY DA WEGENAST.

 SY0750

 SY0750                          STATION RECOVERY (1986)

 SY0750

 SY0750'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1986 (DAW)

 SY0750'THE STATION WAS RECOVERED AT THIS DATE.

 SY0750'THE STATION WAS IN GOOD CONDITION AS DESCRIBED IN 1986.  THIS

 SY0750'STATION IS ALSO A BENCH MARK. THE REFERENCE MARKS WERE NOT SEARCHED

 SY0750'FOR AT THIS DATE

 SY0750'

 SY0750'THE STATION IS LOCATED ABOUT 16.9 KM (10.5 MI) SOUTHWEST OF TACOMA,

 SY0750'16.1 KM (10 MI) NORTHWEST OF SPANAWAY, 0.8 KM (0.5 MI) SOUTHWEST OF

 SY0750'STEILACOOB, AT THE NORTH END OF CORMORANT PASSAGE, AT GORDON POINT,

 SY0750'NEAR THE NORTH END OF SALTARE BEACH AND ON THE NORTHSIDE OF THE

 SY0750'BURLINGTON NORTHERN RAIL ROAD TRACK.

 SY0750'

 SY0750'TO REACH THE STATION FROM THE POST OFFICE IN STIELACOOM GO WEST ON

 SY0750'LA FAYETTE STREET FOR 0.32 KM (0.2 MI) TO THE INTERSECTION OF UNION

 SY0750'STREET.  TURN LEFT AND GO SOUTH ON UNION STREET FOR 0.08 KM

 SY0750'(0.05 MI) TO A CROSS ROAD.  TURN RIGHT AND GO WEST ON MARTIN STREET

 SY0750'FOR 0.32 KM (0.2 MI) TO A CROSS ROAD.  TURN RIGHT AND GO NORTH ON

 SY0750'FOURTH STREET FOR 0.16 KM (0.1 MI) TO CHAMPION STREET.  TURN RIGHT

 SY0750'ON CHAMPION STREET FOR 0.16 KM (0.1 MI) TO A SIDE ROAD LEFT.  TURN

 SY0750'LEFT ON FIRST STREET FOR 0.08 KM (0.05 MI) TO A PARKING AREA AND THE

 SY0750'END OF TRUCK TRAVEL.  WALK WEST, CROSSING THE RAIL ROAD TRACK AND

 SY0750'THEN NORTH TO A LARGE BOULDER AT THE NORTH END OF THE PARK AREA.

 SY0750'

 SY0750'THE STATION MARK IS A STANDARD NGS BENCH MARK DISK STAMPED---

 SY0750'---V 459 1973---SET IN A DRILL HOLE IN A PARTIALLY EXPOSED BOULDER

 SY0750'2.4 M (8 FT) IN THE LARGEST DIMENSION.  IT IS 37.5 M (123 FT)

 SY0750'NORTHEAST OF THE NORTH CORNER OF A ROCK RESTROOM BUILDING, 18 M

 SY0750'(59 FT) WEST-NORTHWEST OF THE WEST RAIL OF THE BURLINGTON NORTHERN

 SY0750'TRACK AND 2.1 M (7 FT) LOWER THAN THE TRACK.

 SY0750'THIS STATION IS SUITEABLE FOR GPS OBSERVATIONS AT LOW WATER.

 SY0750'

 SY0750'DESCRIBED BY DA WEGENAST.

 SY0750

 SY0750                          STATION RECOVERY (1987)

 SY0750

 SY0750'RECOVERED 1987

 SY0750'RECOVERED IN GOOD CONDITION.

 SY0750

 SY0750                          STATION RECOVERY (1991)

 SY0750

 SY0750'RECOVERY NOTE BY JAY SPEARMAN CONSULTING ENGINEERS 1991

 SY0750'THE STATION IS LOCATED ABOUT 16.9 KM (10.5 MI) SOUTHWEST OF TACOMA,

 SY0750'16.1 KM (10 MI) NORTHWEST OF SPANAWAY, 0.8 KM (0.5 MI) SOUTHWEST OF

 SY0750'STEILACOOB, AT THE NORTH END OF CORMORANT PASSAGE, AT GORDON POINT,

 SY0750'NEAR THE NORTH END OF SALTARE BEACH AND ON THE NORTHSIDE OF THE

 SY0750'BURLINGTON NORTHERN RAIL ROAD TRACK.

 SY0750'TO REACH THE STATION FROM THE POST OFFICE IN STEILACOOM GO WEST ON

 SY0750'LA FAYETTE STREET FOR 0.32 KM (0.2 MI) TO THE INTERSECTION OF UNION

 SY0750'STREET.  TURN LEFT AND GO SOUTH ON UNION STREET FOR 0.08 KM

 SY0750'(0.05 MI) TO A CROSS ROAD.  TURN RIGHT AND GO WEST ON MARTIN STREET

 SY0750'FOR 0.32 KM (0.2 MI) TO A CROSS ROAD.  TURN RIGHT AND GO NORTH ON

 SY0750'FOURTH STREET FOR 0.16 KM (0.1 MI) TO CHAMPION STREET.  TURN RIGHT

 SY0750'ON CHAMPION STREET FOR 0.16 KM (0.1 MI) TO A SIDE ROAD LEFT.  TURN

 SY0750'LEFT ON FIRST STREET FOR 0.08 KM (0.05 MI) TO A PARKING AREA AND THE

 SY0750'END OF TRUCK TRAVEL.  WALK WEST, CROSSING THE RAIL ROAD TRACK AND

 SY0750'THEN NORTH TO A LARGE BOULDER AT THE NORTH END OF THE PARK AREA.

 SY0750'THE STATION MARK IS A STANDARD NGS BENCH MARK DISK STAMPED---

 SY0750'---V 459 1973---SET IN A DRILL HOLE IN A PARTIALLY EXPOSED BOULDER

 SY0750'2.4 M (8 FT) IN THE LARGEST DIMENSION.  IT IS 37.5 M (123 FT)

 SY0750'NORTHEAST OF THE NORTH CORNER OF A ROCK RESTROOM BUILDING, 18 M

 SY0750'(59 FT) WEST-NORTHWEST OF THE WEST RAIL OF THE BURLINGTON NORTHERN

 SY0750'TRACK AND 2.1 M (7 FT) LOWER THAN THE TRACK.

 SY0750'THIS STATION IS SUITABLE  FOR GPS OBSERVATIONS AT LOW WATER.

 SY0750

 SY0750                          STATION RECOVERY (2000)

 SY0750

 SY0750'RECOVERY NOTE BY US POWER SQUADRON 2000

 SY0750'RECOVERED IN GOOD CONDITION.

 SY0750

 SY0750                          STATION RECOVERY (2006)

 SY0750

 SY0750'RECOVERY NOTE BY GEOCACHING 2006 (HMT)

 SY0750'MARK IS CORRODED TO THE POINT THAT THE STAMPING IS ILLEGIBLE,

 SY0750'BUT IT IS FIRMLY IN PLACE, WITH ONE QUITE LEGIBLE REFERENCE

 SY0750'MARK (2) AT THE CORRECT AZIMUTH AND DISTANCE. REFERENCE

 SY0750'MARK 1 NOT FOUND.  IT IS LIKELY TO BE UNDER ABOUT A FOOT

 SY0750'OF BEACH GRAVEL.

1        National Geodetic Survey,   Retrieval Date = APRIL 25, 2020

 SY5642 ***********************************************************************

 SY5642  CBN         -  This is a Cooperative Base Network Control Station.

 SY5642  DESIGNATION -  LEWIS GP

 SY5642  PID         -  SY5642

 SY5642  STATE/COUNTY-  WA/PIERCE

 SY5642  COUNTRY     -  US

 SY5642  USGS QUAD   -  FORT LEWIS (2017)

 SY5642

 SY5642                         *CURRENT SURVEY CONTROL

 SY5642  ______________________________________________________________________

 SY5642* NAD 83(2011) POSITION- 47 05 39.08610(N) 122 37 14.31064(W)   ADJUSTED  

 SY5642* NAD 83(2011) ELLIP HT-    57.661 (meters)        (06/27/12)   ADJUSTED

 SY5642* NAD 83(2011) EPOCH   -  2010.00

 SY5642* NAVD 88 ORTHO HEIGHT -    80.057 (meters)      262.65  (feet) ADJUSTED  

 SY5642  ______________________________________________________________________

 SY5642  GEOID HEIGHT    -        -22.299 (meters)                     GEOID18

 SY5642  NAD 83(2011) X  - -2,345,006.907 (meters)                     COMP

 SY5642  NAD 83(2011) Y  - -3,663,876.282 (meters)                     COMP

 SY5642  NAD 83(2011) Z  -  4,648,942.158 (meters)                     COMP

 SY5642  LAPLACE CORR    -         -2.56  (seconds)                    DEFLEC18

 SY5642  DYNAMIC HEIGHT  -         80.067 (meters)      262.69  (feet) COMP

 SY5642  MODELED GRAVITY -    980,737.2   (mgal)                       NAVD 88

 SY5642

 SY5642  VERT ORDER      -  SECOND    CLASS II

 SY5642

 SY5642  Network accuracy estimates per FGDC Geospatial Positioning Accuracy

 SY5642  Standards:                                                         

 SY5642         FGDC (95% conf, cm)     Standard deviation (cm)     CorrNE 

 SY5642            Horiz  Ellip           SD_N   SD_E   SD_h      (unitless)

 SY5642  -------------------------------------------------------------------

 SY5642  NETWORK    5.21   9.55           2.35   1.83   4.87      0.15547416

 SY5642  -------------------------------------------------------------------

 SY5642  Click here for local accuracies and other accuracy information.

 SY5642

 SY5642

 SY5642.The horizontal coordinates were established by GPS observations

 SY5642.and adjusted by the National Geodetic Survey in June 2012.

 SY5642

 SY5642.NAD 83(2011) refers to NAD 83 coordinates where the reference frame has 

 SY5642.been affixed to the stable North American tectonic plate. See 

 SY5642.NA2011 for more information. 

 SY5642

 SY5642.The horizontal coordinates are valid at the epoch date displayed above

 SY5642.which is a decimal equivalence of Year/Month/Day.

 SY5642

 SY5642.The orthometric height was determined by differential leveling and

 SY5642.adjusted by the NATIONAL GEODETIC SURVEY

 SY5642.in April 1995.

 SY5642

 SY5642.Significant digits in the geoid height do not necessarily reflect accuracy.

 SY5642.GEOID18 height accuracy estimate available here.

 SY5642

 SY5642.Click photographs - Photos may exist for this station.

 SY5642

 SY5642.The X, Y, and Z were computed from the position and the ellipsoidal ht.

 SY5642

 SY5642.The Laplace correction was computed from DEFLEC18 derived deflections.

 SY5642

 SY5642.The ellipsoidal height was determined by GPS observations

 SY5642.and is referenced to NAD 83.

 SY5642

 SY5642.The dynamic height is computed by dividing the NAVD 88

 SY5642.geopotential number by the normal gravity value computed on the

 SY5642.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45

 SY5642.degrees latitude (g = 980.6199 gals.).

 SY5642

 SY5642.The modeled gravity was interpolated from observed gravity values.

 SY5642

 SY5642. The following values were computed from the NAD 83(2011) position.

 SY5642

 SY5642;                    North         East     Units Scale Factor Converg.

 SY5642;SPC WA S     -   197,888.054   339,022.922   MT  0.99995407   -1 32 25.5

 SY5642;SPC WA S     -   649,237.72  1,112,277.70   sFT  0.99995407   -1 32 25.5

 SY5642;UTM  10      - 5,215,701.067   528,790.183   MT  0.99961019   +0 16 40.3

 SY5642

 SY5642!             -  Elev Factor  x  Scale Factor =   Combined Factor

 SY5642!SPC WA S     -   0.99999096  x   0.99995407  =   0.99994503

 SY5642!UTM  10      -   0.99999096  x   0.99961019  =   0.99960116

 SY5642

 SY5642_U.S. NATIONAL GRID SPATIAL ADDRESS: 10TET2879015701(NAD 83)

 SY5642

 SY5642                          SUPERSEDED SURVEY CONTROL

 SY5642

 SY5642  NAD 83(2007)-  47 05 39.08564(N)    122 37 14.31340(W) AD(2007.00) 0

 SY5642  ELLIP H (02/10/07)   57.673  (m)                       GP(2007.00)    

 SY5642  NAD 83(1998)-  47 05 39.08366(N)    122 37 14.31403(W) AD(       ) B

 SY5642  ELLIP H (07/03/01)   57.672  (m)                       GP(       ) 5 1

 SY5642  NAD 83(1991)-  47 05 39.08233(N)    122 37 14.31499(W) AD(       ) B

 SY5642  ELLIP H (05/29/91)   57.863  (m)                       GP(       ) 4 1

 SY5642  NGVD 29              79.01   (m)          259.2    (f) LEVELING    3  

 SY5642

 SY5642.Superseded values are not recommended for survey control.

 SY5642

 SY5642.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

 SY5642.See file dsdata.pdf to determine how the superseded data were derived.

 SY5642

 SY5642_MARKER: DH = HORIZONTAL CONTROL DISK

 SY5642_SETTING: 9 = SET IN PREFABRICATED CONCRETE POST IMBEDDED IN GROUND

 SY5642_STAMPING: LEWIS GP 1990

 SY5642_MARK LOGO: NGS

 SY5642_PROJECTION: RECESSED

 SY5642_MAGNETIC: O = OTHER; SEE DESCRIPTION

 SY5642_STABILITY: D = MARK OF QUESTIONABLE OR UNKNOWN STABILITY

 SY5642_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR

 SY5642+SATELLITE: SATELLITE OBSERVATIONS - August 25, 1992

 SY5642

 SY5642  HISTORY     - Date     Condition        Report By

 SY5642  HISTORY     - 1990     MONUMENTED       NGS

 SY5642  HISTORY     - 19910209 GOOD

 SY5642  HISTORY     - 19920825 GOOD             NGS

 SY5642  HISTORY     - 20000226 GOOD             USPSQD

 SY5642

 SY5642                          STATION DESCRIPTION

 SY5642

 SY5642'DESCRIBED BY NATIONAL GEODETIC SURVEY 1990

 SY5642'THE STATION IS LOCATED ABOUT 20.9 KM (13.0 MI) SOUTHWEST OF TACOMA,

 SY5642'20.9 KM (13.0 MI) NORTHEAST OF OLYMPIA, 19.3 KM (12.0 MI) NORTH OF

 SY5642'MCKENNA AND AT THE FORT LEWIS MILITARY BASE AT DUPONT.

 SY5642'TO REACH FROM EXIT 119 ON INTERSTATE HIGHWAY 5 AT DUPONT GO NORTHERLY

 SY5642'ON THE SURFACED ROAD FOR 0.08 KM (0.05 MI) TO THE BURLINGTON-NORTHERN

 SY5642'RAILROAD TRACKS.  TURN RIGHT AND GO EASTERLY ALONG THE SOUTH SIDE OF

 SY5642'THE TRACKS FOR 0.32 KM (0.20 MI) TO THE STATION ON THE RIGHT.

 SY5642'THE MARK IS SET IN THE TOP OF A PRECAST SQUARE CONCRETE MONUMENT THAT

 SY5642'HAS BEEN RE-ENFORCED WITH CONCRETE AND IS RECESSED 10 CM (4 INCHES)

 SY5642'BELOW THE IRON MONUMENT CASE AND COVER THAT IS FLUSH WITH THE GROUND

 SY5642'SURFACE.  IT IS 38.4 M (126.0 FT) SOUTHWEST OF A RAILROAD ELECTRICAL

 SY5642'SWITCH BOX, 13.7 M (44.9 FT) SOUTH OF THE SOUTH RAIL AND 1.6 M

 SY5642'(5.2 FT) NORTH OF A WITNESS POST SET IN THE CHAIN LINK FENCE.

 SY5642

 SY5642                          STATION RECOVERY (1991)

 SY5642

 SY5642'RECOVERED 1991

 SY5642'RECOVERED IN GOOD CONDITION.

 SY5642

 SY5642                          STATION RECOVERY (1992)

 SY5642

 SY5642'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1992

 SY5642'STATION IS LOCATED ABOUT 25 KM (15.5 MI) NORTHEAST OF OLYMPIA, 20

 SY5642'KM (12.4 MI) SOUTHWEST OF TACOMA, ALONG INTERSTATE HIGHWAY 5, AT

 SY5642'FORT LEWIS, AT THE DUPONT INTERCHANGE, ON THE RIGHT-OF-WAY OF A

 SY5642'RAILROAD TRACK.  OWNERSHIP--US GOVERNMENT.

 SY5642'TO REACH FROM THE OVERPASS AT THE JUNCTION OF INTERSTATE HIGHWAY 5 AND

 SY5642'THE ROAD TO DUPONT (EXIT 119), GO NORTH ON THE PAVED ROAD (AWAY FROM

 SY5642'THE SOUTH ENTRANCE TO FORT LEWIS) FOR 0.05 KM (0.03 MI) TO A

 SY5642'RAILROAD TRACK.  TURN RIGHT, EAST, PASSING THROUGH PARKING AREA, ON

 SY5642'TRACK ROAD ALONG SOUTH SIDE OF TRACK FOR 0.28 KM (0.17 MI) TO THE

 SY5642'STATION ON THE RIGHT AT FENCE ENCLOSURE AROUND PROPANE TANK AND

 SY5642'BUILDING.

 SY5642'STATION MARK IS SET IN A 12-CM CONCRETE POST 30 CM BELOW GROUND,

 SY5642'ENCASED IN AN IRON CASING AND COVER THAT IS 10 CM BELOW GROUND IN AN

 SY5642'OPEN HOLE.  IT IS 12.9 M (42.3 FT) SOUTH OF THE SOUTH RAIL OF

 SY5642'TRACK, 1.5 M (4.9 FT) NORTH OF A FIBERGLASS WITNESS POST IN THE

 SY5642'INTERSTATE HIGHWAY RIGHT-OF-WAY FENCE, 2.6 M (8.5 FT)

 SY5642'WEST-NORTHWEST OF THE SOUTHWEST CORNER OF THE ENCLOSURE FENCE, 6.4

 SY5642'M (21.0 FT) SOUTH-SOUTHWEST OF THE NORTHWEST CORNER OF THE

 SY5642'ENCLOSURE, AND 0.4 M (1.3 FT) SOUTH OF A BLACK AND YELLOW WARNING

 SY5642'POST.

 SY5642

 SY5642                          STATION RECOVERY (2000)

 SY5642

 SY5642'RECOVERY NOTE BY US POWER SQUADRON 2000

 SY5642'RECOVERED IN GOOD CONDITION.

 *** retrieval complete.

 Elapsed Time = 00:00:03

See file dsdata.pdf for more information about the datasheet.
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1        National Geodetic Survey,   Retrieval Date = APRIL 24, 2020

 SY5601 ***********************************************************************

 SY5601  DESIGNATION -  ST JOSEPH

 SY5601  PID         -  SY5601

 SY5601  STATE/COUNTY-  WA/PIERCE

 SY5601  COUNTRY     -  US

 SY5601  USGS QUAD   -  TACOMA SOUTH (2017)

 SY5601

 SY5601                         *CURRENT SURVEY CONTROL

 SY5601  ______________________________________________________________________

 SY5601* NAD 83(2011) POSITION- 47 14 42.89224(N) 122 26 52.67131(W)   ADJUSTED  

 SY5601* NAD 83(2011) ELLIP HT-   144.508 (meters)        (06/27/12)   ADJUSTED

 SY5601* NAD 83(2011) EPOCH   -  2010.00

 SY5601* NAVD 88 ORTHO HEIGHT -   167.2   (meters)      549.    (feet) VERTCON   

 SY5601  ______________________________________________________________________

 SY5601  GEOID HEIGHT    -        -22.561 (meters)                     GEOID18

 SY5601  NAD 83(2011) X  - -2,327,377.750 (meters)                     COMP

 SY5601  NAD 83(2011) Y  - -3,660,583.460 (meters)                     COMP

 SY5601  NAD 83(2011) Z  -  4,660,422.845 (meters)                     COMP

 SY5601  LAPLACE CORR    -         -1.13  (seconds)                    DEFLEC18

 SY5601

 SY5601  Network accuracy estimates per FGDC Geospatial Positioning Accuracy

 SY5601  Standards:                                                         

 SY5601         FGDC (95% conf, cm)     Standard deviation (cm)     CorrNE 

 SY5601            Horiz  Ellip           SD_N   SD_E   SD_h      (unitless)

 SY5601  -------------------------------------------------------------------

 SY5601  NETWORK   16.22  27.77           4.85   7.23  14.17      0.67550708

 SY5601  -------------------------------------------------------------------

 SY5601  Click here for local accuracies and other accuracy information.

 SY5601

 SY5601

 SY5601.The horizontal coordinates were established by GPS observations

 SY5601.and adjusted by the National Geodetic Survey in June 2012.

 SY5601

 SY5601.NAD 83(2011) refers to NAD 83 coordinates where the reference frame has 

 SY5601.been affixed to the stable North American tectonic plate. See 

 SY5601.NA2011 for more information. 

 SY5601

 SY5601.The horizontal coordinates are valid at the epoch date displayed above

 SY5601.which is a decimal equivalence of Year/Month/Day.

 SY5601

 SY5601.The NAVD 88 height was computed by applying the VERTCON shift value to

 SY5601.the NGVD 29 height (displayed under SUPERSEDED SURVEY CONTROL.)

 SY5601

 SY5601.Significant digits in the geoid height do not necessarily reflect accuracy.

 SY5601.GEOID18 height accuracy estimate available here.

 SY5601

 SY5601.Click photographs - Photos may exist for this station.

 SY5601

 SY5601.The X, Y, and Z were computed from the position and the ellipsoidal ht.

 SY5601

 SY5601.The Laplace correction was computed from DEFLEC18 derived deflections.

 SY5601

 SY5601.The ellipsoidal height was determined by GPS observations

 SY5601.and is referenced to NAD 83.

 SY5601

 SY5601. The following values were computed from the NAD 83(2011) position.

 SY5601

 SY5601;                    North         East     Units Scale Factor Converg.

 SY5601;SPC WA S     -   214,337.974   352,542.712   MT  0.99998104   -1 24 54.0

 SY5601;SPC WA S     -   703,207.17  1,156,633.88   sFT  0.99998104   -1 24 54.0

 SY5601;UTM  10      - 5,232,565.976   541,776.358   MT  0.99962145   +0 24 19.2

 SY5601

 SY5601!             -  Elev Factor  x  Scale Factor =   Combined Factor

 SY5601!SPC WA S     -   0.99997735  x   0.99998104  =   0.99995839

 SY5601!UTM  10      -   0.99997735  x   0.99962145  =   0.99959881

 SY5601

 SY5601_U.S. NATIONAL GRID SPATIAL ADDRESS: 10TET4177632565(NAD 83)

 SY5601

 SY5601                          SUPERSEDED SURVEY CONTROL

 SY5601

 SY5601  NAD 83(2007)-  47 14 42.89147(N)    122 26 52.67587(W) AD(2007.00) 0

 SY5601  ELLIP H (02/10/07)  144.518  (m)                       GP(2007.00)    

 SY5601  NAD 83(1998)-  47 14 42.89103(N)    122 26 52.67430(W) AD(       ) 2

 SY5601  ELLIP H (07/18/02)  144.469  (m)                       GP(       ) 4 1

 SY5601  NAD 83(1991)-  47 14 42.88844(N)    122 26 52.67617(W) AD(       ) 2

 SY5601  ELLIP H (12/09/91)  144.668  (m)                       GP(       ) 4 1

 SY5601  NAD 83(1986)-  47 14 42.88779(N)    122 26 52.67742(W) AD(       ) 2

 SY5601  NGVD 29 (06/19/89)  166.1    (m)  RAPSU86 model used   GPS OBS        

 SY5601

 SY5601.Superseded values are not recommended for survey control.

 SY5601

 SY5601.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

 SY5601.See file dsdata.pdf to determine how the superseded data were derived.

 SY5601

 SY5601_MARKER: DH = HORIZONTAL CONTROL DISK

 SY5601_SETTING: 0 = UNSPECIFIED SETTING

 SY5601_MAGNETIC: N = NO MAGNETIC MATERIAL

 SY5601_STABILITY: D = MARK OF QUESTIONABLE OR UNKNOWN STABILITY

 SY5601_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR

 SY5601+SATELLITE: SATELLITE OBSERVATIONS - 1987

 SY5601

 SY5601  HISTORY     - Date     Condition        Report By

 SY5601  HISTORY     - 1987     MONUMENTED       NGS

 SY5601  HISTORY     - 20000304 GOOD             USPSQD

 SY5601

 SY5601                          STATION DESCRIPTION

 SY5601

 SY5601'DESCRIBED BY NATIONAL GEODETIC SURVEY 1987 (DAW)

 SY5601'THE STATION IS LOCATED IN THE CITY OF TACOMA ON THE NORTHSIDE OF

 SY5601'INTESTATE HIGHWAY 5 AND ON THE ROOF OF ST JOSEPH S HOSPITAL.

 SY5601'PERMISSION TO USE THE STATION CAN BE OBTAINED FROM THE DIRECTOR OF

 SY5601'PLANT OPERATIONS AT THE HOSPITAL PHONE NUMBER 206-591-6700.

 SY5601'

 SY5601'THE STATION IS LOCATED ON THE ROOF OF THE ST JOSEPH S HOSPITAL AT

 SY5601'1718 SOUTH I STREET IN THE CITY OF TACOMA.

 SY5601'

 SY5601'THE STATION MARK IS A STANDARD NGS DISK STAMPED---ST JOSEPH 1987---

 SY5601'SET IN A DRILL HOLE IN THE PARAPET WALL IN A CORNER NEAR A LARGE

 SY5601'VENT.

 SY5601'

 SY5601'THIS STATION IS SUITEABLE FOR GPS OBSERVATIONS.

 SY5601'

 SY5601'DESCRIBED BY DA WEGENAST.

 SY5601

 SY5601                          STATION RECOVERY (2000)

 SY5601

 SY5601'RECOVERY NOTE BY US POWER SQUADRON 2000

 SY5601'RECOVERED IN GOOD CONDITION.
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