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What’s Being Replaced?

Horizontal Vertical

– NAD 83(2011)
– NAD 83(PA11) 
– NAD 83(MA11)

– NAVD 88
– PRVD 02
– VIVD09
– ASVD02
– NMVD03
– GUVD04
– IGLD 85

Latitude
Longitude
Ellipsoid Height
State Plane Coordinates

Heights

2



SPCS2022 in North Carolina

• New State Plane Coordinate System in 2022
– Will replace SPCS 83
– Referenced to new terrestrial reference frames

• Two conflicting desires for SPCS2022 coordinates:
– Change coordinates as little as possible

• Preserve systems based on SPCS 83 coordinates (sft)
• E.g., parcel numbering system, FEMA flood mapping tiles 

– Change coordinates by large amount
• Reduces confusion with SPCS 83 coordinates
• Satisfies NGS policy on SPCS2022



SPCS2022 characteristics

• Characteristics pertinent to North Carolina:
– Minimize distortion at ground surface
– Lambert Conformal Conic: 1‐parallel definition

• Central parallel defined to nearest arc‐minute
• Central parallel scale ≤ 6 decimal places

– Coordinates must change ≥ 10,000 m (~33,000 ft)
– Grid origins rounded to nearest 1000 m



New Reference Frame Names
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North American Datum of 1983 (NAD83) becomes:
• North American Terrestrial Reference Frame (NATRF2022)
• Caribbean Terrestrial Reference Frame (CATRF2022)
• Mariana Terrestrial Reference Frame  (MATRF2022)
• Pacific Terrestrial Reference Frame   (PATRF2022)

North American Vertical Datum of 1988 (NAVD88) becomes:
• North American-Pacific Geopotential Datum of 2022 

(NAPGD2022)

(Realized by GEOID2022)



New geometric datum minus NAD 83 
(horizontal)

April 5, 2017 Northern Chapter PLSC



New geometric datum minus NAD 83 
(ellipsoid height)

April 5, 2017 Northern Chapter PLSC



New Vertical Datum
(Outcome)

Northern Chapter PLSCApril 5, 2017



North Carolina Emergency Management



North Carolina Emergency Management

Lambert Conformal Conic projection (1‐parallel)

Central parallel and latitude of grid origin:  35°15'N

Central meridian:  281°00'E (79°00'W)

Central parallel scale:  0.99996 (exact)

False northing:  200,000 m (~656,167.979003… ift)

False easting:  1,000,000 m (~3,280,839.895013… ift)
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Option 2b (recommended)



H = Geopotential Height  (NAPGD2022)        

H ≈ h – N
h = Ellipsoid Height  (NATR2022)

N = Geoid Height (GEOID22)

H h

Ellipsoid
GRS80

N

Geoid
“Average Mean Sea Level”

or
NAVD 88 Surface

Geoid  
Model

ELLIPSOID – GEOID RELATIONSHIP

H = h – N

133/29/2022 VA/NC/SC DOT meeting



GRAV-D Project Overview
• Overall Target: 2 cm 

accuracy orthometric heights 
from GNSS and a geoid model

• GRAV-D Goal: Create 
gravimetric geoid accurate to 1 
cm where possible using 
airborne gravity data

• GRAV-D: Two thrusts of the 
project
– Airborne gravity survey of 

entire country and its holdings
– Long-term monitoring of geoid 

change
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Gravity Data Collection

• New gravity marks established (relative and absolute)
– One hundred and twenty (120) in western North Carolina (relative)
– Partnered with NGS to establish eleven (11) new absolute gravity stations in 

western North Carolina (NC)
• Observations completed  in western NC on 11/14/19
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Gravity Data Collection
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National Geodetic Survey
GPS on Bench Marks 2020/2021

• 2020
– NGS has prepared a list of geodetic monuments that we review for possible 

GNSS data collection
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National Geodetic Survey
GPS on Bench Marks 2020/2021

• 2021 (status as of 12/31/2021)
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North Carolina (NC) Continuously Operating Reference Station 
(CORS) Network

Future CORS location =
CORS installed =  
Earthquake CORS = 



OPUS-Projects 5.0

• Inclusion of previously 
processed GNSS 
vectors
– Single-base Real Time 

Kinematic (RTK) vectors
– Network RTK vectors
– Vectors processed in 

other software

3/29/2022 20
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Coordinate and Conversion and Transformation 
Tool (NCAT)



To Learn More
Visit the New Datums web page

geodesy.noaa.gov/datums/newdatums/index.shtml
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International vs. 
U.S. Survey Foot

1975 19901977 1988

More Federal Register Notices

NGS goes 
entirely metric 
(for NAD 83)

Proposed 
permanent use of 
U.S. Survey Foot

1989

NAD 83 
announced

Restatement 
that metric 
used for U.S.

Surveying and 
mapping only 

(pending 
analysis,  never 

resolved)
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• International foot used for 
“engineering”

• U.S. survey foot used for “mapping 
and land measurement”



Kicking the can (Federal Register) 1959

“Any data expressed in feet derived from and published as a result of 
geodetic surveys within the United States will continue to bear the 
following relationship as defined in 1893:

1 foot = 1200/3937 meter

The foot unit defined by this equation shall be referred to as the U.S. 
Survey Foot and it shall continue to be used, for the purpose given 
herein, until such a time as it becomes desirable and expedient to 
readjust the basic geodetic survey networks in the United States, 
after which the ratio of a yard, equal to 0.9144 meter, shall apply.”

https://geodesy.noaa.gov/PUBS_LIB/FedRegister/FRdoc59‐5442.pdf

Signed by NBS and C&GS directors, approved by Secretary of Commerce, June 25, 1959
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Two versions of “foot” in current use:

A tale of two feet
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“Old” U.S. survey foot “New” international foot
1 ft = 0.3048 m exactly 1 ft = 0.3048006096… m

differ by
2 parts per million 

(ppm) or 0.01 ft/mile

A real problem with real costs



• Only one foot after 2022 (1 foot = 0.3048 meter)
– Make official through NIST
– NO option for U.S. survey foot

• NGS will help with the transition
– Will fully support backward compatibility
– Use “correct” foot for SPCS 83 and SPCS 27
– Automatically done by NGS products and services

• Guiding ideas
– Best opportunity to make the change
– Of all changes in 2022, this is the least significant
– Will make things better
– About the future, not the past

28

An NGS proposal
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Get Prepared
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Questions?

Gary Thompson, PLS
NC Emergency Management
Risk Management/Geodetic Survey
4105 Reedy Creek Road
Raleigh, NC 27607

Main office: 919-733-3836
Direct line:   919-948-7844

gary.thompson@ncdps.gov


