
New State Plane Coordinate System 

• State Plane Coordinate System of 2022 (SPCS2022) 
– Referenced to new 2022 Terrestrial Reference Frames (TRFs) 
– Based on same reference ellipsoid (GRS 80) 
– Same 3 conformal projection types 

• Lambert Conformal Conic (LCC) 
• Transverse Mercator (TM) 
• Oblique Mercator (OM) 

• NGS in process of specifying SPCS2022 characteristics 
– Draft policy and procedures for public comment 
– Federal Register Notice (FRN) on policy and procedures 
– New report on State Plane history, policy, and future (done!) 

 
NOTE:  SPCS2022 policy, procedures, and FRN currently in review 

 Approved version may differ from what is presented here 
 but should be finalized before April 12 webinar 



An interesting and varied history 

• Initially created for North Carolina  (First in State Plane Coordinates) at 
customer request 

– Gave practical access to National Spatial Reference System (NSRS) 

– SPCS 27 started in 1933, completed in 1934(!) 

• Changes from SPCS 27 to SPCS 83: 

– Multi-zone to single-zone for some states (SC, NE, MT) 

– Change in grid origin and units (US feet to meters) 

– American Samoa has no SPCS 83 zone 

• Departures from policy and convention: 

– Guam used non-conformal projection for SPCS 27 

– Michigan used “scaled” ellipsoid for SPCS 27 (after 1963) 

– California added small Los Angeles County zone for SPCS 27 

– Kentucky has “layered” (overlapping) SPCS 83 zones 

– Montana single SPCS 83 zone greatly exceeds 1:10,000 scale error 



 

Original SPCS 27, as of 1934 (110 zones total) 



 

Final SPCS 27, as of 1968 (112 zones in CONUS, 131 zones total) 

Reduced 
distortion 
zones added: 
CA 7 (1945)  
MI (1964) 



 

Final SPCS 83, as of 2001 (108 zones in CONUS, 125 zones total) 

KY statewide 
zone added 
in 2001 



Default SPCS2022 designs (draft) 

• Default needed in absence of stakeholder input 

• Same projections and zones for most SPCS 83 zones 

• Performance and coverage very similar to SPCS 83 

• Characteristics that differ from SPCS 83: 

– Projection scale modified to minimize distortion at ground 

– Lambert Conformal Conic converted to one-parallel type 

– Most geodetic origins with arc-minutes evenly divisible by 3 

– A few zones with different projection & zone extents 



SPCS 83 NC 
Central parallel 35°15’06.33…”N 

Cen parallel scale 0.9998 7259… 
Height (m) Distortion (ppm) 

Min -41 -413 
Max 1939 +176 

Mean 197 -93 

SPCS 83 North Carolina (Lambert Conformal Conic 2-parallel) 



SPCS 83 NC SPCS2022 
Central parallel 35°15’06.33…”N 35°15’N 

Cen parallel scale 0.9998 7259… 0.99996 
Height (m) Distortion (ppm) 

Min -41 -413 -325 
Max 1939 +176 +263 

Mean 197 -93 -5 

SPCS2022 “default” NC (Lambert Conformal Conic 1-parallel) 

No change in projection 
type or zone extents 



North Carolina Emergency Management 

 

Our preparations to date include: 
• Created a 2022 Datum Working Group to develop implementation recommendations 

• Working with SC Geodetic Survey, SC, NC, and VA Department’s of Transportation to 

develop common implementation plans 

• Working with the National Geodetic Survey to  complete GRAV-D in North Carolina 

• Collecting  terrestrial  gravity data 

• Collection of airborne gravity data completed  

• Partnering with UNCC to purchase an absolute  gravity meters 

• Obtaining ellipsoidal heights on NAVD88 bench marks  

• Collecting statewide LiDAR elevation data (USGS QL1 and QL2) 

• Created 2022 Datum web page  

• Education outreach 

• National Geodetic Survey GPS on Bench Marks project 

New Datums are Coming in 2022 

In progress = 
Completed = 
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August 4, 2017 GIS CO 



To Learn More 
Visit the New Datums web page 

 

geodesy.noaa.gov/datums/newdatums/index.shtml 
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NGS Resources 

• YouTube Videos 
https://www.ngs.noaa.gov/corbin/class_description/NGS_Video_Library.shtml 

• Training/On Line Learning Tools 

• Presentation Library 

• Sign up to get: 

–  Announcements 

– Training Information (Often Recorded) 

– Monthly Webinars (Recorded) 

https://www.ngs.noaa.gov/INFO/subscribe.shtml 

 August 4, 2017 GIS CO 

https://www.ngs.noaa.gov/corbin/class_description/NGS_Video_Library.shtml
https://www.ngs.noaa.gov/INFO/subscribe.shtml
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North Carolina Emergency Management 

Questions? 


