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North Carolina  
Geodetic Survey 

 
Establishing and Maintaining 

 the Official Survey Base 
 in North Carolina 

 
 



• G.S. §153A-17.  Existing boundaries. 
The boundaries of each county shall remain as 
presently established, until changed in accordance 
with law.  (1973, c. 822, s. 1.) 
 

• G.S. §153A-18. Uncertain or disputed boundary. 
Provides directions and procedures for resurveying 
uncertain or disputed county boundary lines. 

 
If adjacent counties along a boundary elect to change 
the county line from its original location (as defined by 
law), then ratification by the NC General Assembly is 
required. 

 

NC General Statutes  
on county boundaries 



G.S. 153A-18(a)  
Resurvey of an uncertain county line 

• Two or more counties may cause the boundary to 
be surveyed, marked, and mapped 

• The participating counties may appoint special 
commissioners to supervise the surveying, 
marking, and mapping 

Upon request of each county along the 
uncertain/ambiguous county line, the NC Geodetic 
Survey can provide assistance with resurveying the 
county line. 

 



G.S. 153A-18(a)  
Resurvey of an uncertain county line 

• Each of the participating county’s Board of 
Commissioners must ratify the resurvey with a 
resolution 

• Each of the participating county’s ratification 
resolution must be referenced on the map of 
resurvey with the following information: date & 
minutes page 

• The map of resurvey must be recorded in: 
– Each of the participating county’s Register of Deeds 

office  

– Secretary of State’s office 

 



Research methods 

• Original legislative descriptions 

• Original surveys or first surveys 

• Subsequent resurveys 

• Historical maps and records of county line 

• Witnesses to county line: 

– Property deed descriptions 

– Historical local witnesses 



Report of research findings 

• Research discovery information (evidence) 

• Weighting of evidence to determine the best evidence 

• Preliminary map presents the resurvey line using the 
best evidence of the original location  

 



Acceptance or Redefining 

• The participating counties may elect to either: 

– Accept the resurvey line 

~ or ~  

– Redefine the line (change) through legislative process 



County Boundary Surveys  
in Progress 

• Mitchell-Yancey 
• Cabarrus – Rowan 
• Harnett – Wake 
• Chatham – Harnett – Wake 
• Alamance – Guilford 
• McDowell – Mitchell 
• Jackson – Macon 
• Davie – Yadkin 
• Bladen – Columbus – Brunswick 
• Greene – Lenoir 
• Granville – Franklin 
 



How did North Carolina  
get its shape? 





How did North Carolina  
get its shape? 

• NC Boundary Commission recommends that we start work on 
the NC-VA boundary 

• NC-SC boundary 
– S575 and H834 



Changes to NAD83  
(using North Carolina as an example) 

• NAD83(1986)-Started as Classic horizontal network 
• NAD83(1995)-High Accuracy Reference Network (HARN) 

– Observed with GPS using some CORS as control 
• NAD83(2001)–Federal Base Network (FBN) and Cooperative 

Base Networks (CBN) 
– Observed with GPS with Tight CORS control. Also aimed 

at increasing ellipsoid height accuracy 
• NAD83(NSRS2007)  

– CORS system primary control, used only quality GPS 
projects. CORS system well developed. 

• NAD83(2011) - Current Adjustment 
 



 Coordinate shift between  
NAD83 realizations at station SMITHPORT 

Station/ 
(datum) Northing (m) Easting (m) 

∆ Northing (m) 
from preceding 
datum 

∆ Easting (m) 
from preceding 
datum 

SMITHPORT 
(83/86) 199,354.569 665,067.183 

SMITHPORT 
(83/95) 199,354.397 665,067.513 

-0.172 m 
-0.56 USFt 

0.330 m 
1.08 USFt 

SMITHPORT 
(83/2001) 199,354.384  665,067.503  

-0.013 m  
-0.04 USFt 

-0.010 m 
-0.03 USFt 

SMITHPORT 
(NSRS2007) 199,354.377 665,067.499 

-0.007 m 
-0.023 USFt 

-0.004 m 
-0.013 USFt 

SMITHPORT 
(NAD83/2011) 199,354.375 665,067.522 

-0.002 m 
-0.006 USFt 

 0.023 m 
 0.075 USFt 



Triangulation 



TRIANGULATION 

• Baselines (BL) 1 & 2 are measured  

•All angles of the triangles are measured   

•Sides of all triangles are computed 

• Computed length BL2 is compared to measured 
length of BL2  

Angle 
measured 

Angle 
measured Angle 

measured 

Angle 
measured 

= survey mark 

STEPS 



 Coordinate shift (m) between NAD 83/86    
and NAD 83(NSRS2007) in North Carolina 



 Coordinate shift (m) between NAD 83/2001 
and NAD 83(NSRS2007) in North Carolina 



North Carolina Lidar Acquisition 



Original Plan 
• The Plan put forward was a 

5 phase 4 year plan  

• Phase 1- USGS 

• Phase 2- NC 

• Both occurred in 2014 

• Phase 3 – NC (2015) 

• Wrapping up this phase 

• Phase 4 

• Data collection in 

progress 

 

Acquired 

STATEWIDE    PHASES 

In 
Progress 

Acquired 



3 Meter Elevation Model (2003 NC LiDAR) 

3 Meter Point Spacing 



QL2 Elevation Model  

0.3 Meter Point Spacing 



 

• Pilot test area in Mecklenburg 
County. 

 
• 20 points per square meter 

with nominal post spacing of 
0.7 meters. 

 
• 8 ppm deliverable at same or 

reduced cost. 
 

• Data collected will support a 
9.25 cm (3.36 inches) RMSEz. 

 
  

 

Geiger Mode Sensor 

2016 Data Collection 
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NC CORS Network 

• Continuously Operating Reference Station (CORS) 
– A permanent and continuously recording Global 

Navigation Satellite System (GNSS) receiver, 
antenna (with a surveyed reference position), & 
support equipment 
 Composed of 94 CORS 

 1 new CORS installation in progress 
 Dare County (Oregon Inlet) 

 Replacement of NCSQ 

 Receiver upgrade in 2015 at: 
 NCBI 

 NCWA 

 NCJV 

  



North Carolina Emergency Management 

NC CORS Network 

http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx 

http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx


RTN port request 

http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx 

http://geodeticsurvey.nc.gov/Pages/CORS-and-GNSS.aspx


Virtual Reference Station 

 



New Datums are Coming in 2022! 
• Both a new geometric and a new 

geopotential (vertical) datum will  
be released in 2022. 
 

• The realization of the new datums will 
be through GNSS receivers. 
 

• NGS will provide the tools to easily 
transform between the new and old 
datums. 

 

5/5/2016 44 



Publications/Videos 

• Developed instructional 
videos 
– NCGS database 

• Plan to develop 
additional instructional 
videos in 2016 
– Suggestions? 

• NC-SC boundary video 

 



Future projects 

• Check EDMI baselines  
– Asheville (replace) 
– Maxton (check) 
– Whiteville (check) 
– Maple (check) 
– Raleigh (replace) 
– Manteo (check) 

 



What Is A Calibration Base Line? 

• A series of stable monuments (marks) in a straight 
line (to within 2 arc minutes) whose published 
mark-to-mark distances and horizontal distances 
between all marks compare favorably with the 
National Standard of Unit Length. 

• The National Standard of Unit Length is determined by the 
National Institute of Standards and Technology (NIST). 

• NIST calibration services link the makers and users of 
precision instruments to the basic and derived units of the 
International System (SI) of measurements. 

• For more information see http://www.nist.gov/public_affairs/guide/ 
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Questions? 

Mailing address: Building (shipping) address: 

Gary W. Thompson, PLS 
NC Geodetic Survey 
4298 Mail Service Center 
Raleigh, NC 27699-4298 

Gary W. Thompson, PLS 
NC Geodetic Survey 
Bowers Building 
NC National Guard complex 
4105 Reedy Creek Rd 
Raleigh, NC 27607 

Gary W. Thompson, PLS 
Office: 919-733-3836 
Direct: 919-948-7844 
Email: gary.thompson@ncdps.gov 
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