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How surveyors and engineers see the Earth...

Credit: Scott Gelber, The Atlantic



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

A “flat” Earth for the future

State Plane Coordinate System of 2022 (SPCS2022)

« Third generation of State Plane
— First in 1930s, second in 1980s
— Same 3 map projection types
— Same ellipsoid as SPCS 83 (GRS 80)

Lambert Transverse Hotine
Conformal Mercator Oblique
Conic Mercator
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A “flat” Earth for the future

State Plane Coordinate System of 2022 (SPCS2022)

« Same as existing State Plane, but different...
— Based on new terrestrial reference frames instead of NAD 83

— Designed to reduce linear distortion at topographic surface
(i.e., reduce difference between “grid” and “ground” distances)

_— More zones, most designed by state stakeholders
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SPCS2022
zone layers

1 layer: 12 states
plus 6 territories

2 layers: 28 states

3 layers: 10 states
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Conterminous U;ﬁted éiates “'
884 zones in 48 states plus DC

Number of SPCS2022
zones (preliminary)

 Designs by NGS
* 165 zones
* Includes 54 statewide zones...
e ...and 3 “special use” zones
(in more than one state)
* Designs by state stakeholders .| /
» 802 zones in 28 states 1 |
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SPCS2022
linear distortion
(preliminary)

846 zones
(CONUS)

Green is £50 ppm
(£0.26 ft/mile)

Percent within £50 ppm:
92% population

899% cities & towns *

7690 total area

Mean weighted by
population: -4 ppm

28°N

Preliminary SPCS2022 complete and partial coverage designs (CONUS)
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Existing SPCS83 zone designs (CONUS), with 2-zone layer for Kentucky
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When will SPCSZOZZ be done?
| want it NOW!

| WANT IT NOW!
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Alpha preliminary products
_—La-—

ALPHA

Betondl o/l National Geodetic Survey

Positioning America for the Future
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National Geodetic Survey

Positioning America for the Future

NGS Home‘ About NGS ‘ Data & Imagery ‘ Tools ‘ Surveys ‘ Science & Education ‘ I sc:ch

State Plane Coordinate

System State Plane Coordinate System (SPCS)

Home SPCS is a system of large-scale conformal map projections originally created in the 1930s to support
SPCS$2022 Policy surveying, engineering, and mapping activities throughout the U.S. and its territories. A map projection is a
Download Design Maps mathematical transformation of latitudes and longitudes on the surface of a sphere or ellipsoid representing
Convert Coordinates the Earth to grid coordinates (northing, easting or y, x values) on a plane.

Maps of SPCS 83 and 27 Since its inception, SPCS has served as a practical means for NGS customers to access to the National
Learn More Spatial Reference System (NSRS). These web pages provide information on SPCS policies, the history and

status of SPCS, how SPCS will change as part of the NSRS modernization, and converting coordinates.

Have State Plane
Questions?

Contact Us

The map below shows the full extents and all zones ofthe 1927 and 1983 versions of SPCS. View more
detailed maps or a map depicting SPCS 83 legislation and foot version.
State Plane Coordinate Systems of 1927 and 1983

(click map for a higher resolution version)

WA W LW 1w 120w 10w 9 AW
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NOAA’s National Geodetic Survey Positioning America for the Future

NGS Alpha Home

State Plane Coordinate
System of 2022

Home

Zone Definitions and
Coordinates

Distortion Maps
Download Maps & Data
4 Learn More

Have SPCS2022
Questions or
Comments?

Give Feedback

@ ALPHA

Bl celmsl® National Geodetic Survey

Positioning America for the Future

State Plane Coordinate System of 2022 (SPCS2022)

SPC52022 is the third generation of SPCS. The first version was created in the 19305 (SPCS 27) and the
second in the 19805 (SPCS 83) as par of providing access to the horizontal datums current at the time of
their creation. SPC32022 will be referenced to the four 2022 Terrestrial Reference Frames that will be
released as part of NGS National Spatial Reference System (NSRS) Modernization.

Althouagh this is a preliminary version of SPFC52022, NGS will only make relatively minor changes going
forward. The period for making requests, submitting proposals, and providing zone designs ended in 2021.
In addition, changes to zone designs must be requested by recognized stakeholder groups. This is all
described in the SPC52022 Policy and Procedures. General information about SPCS, including its existing
and previous versions, is available on the SPCS website

The maps below show that SPCS52022 has up to three zone layers in each state, and the number of zones
varies greatly between states (click on the maps to get higher resolution versions). Every .5, state and
territory has a statewide zone. Most states also have a multiple-zone layer that covers the entire state, and
some states also have a multiple-zone layer that covers only part of the state. In addition, there are three
“special use™ zones that each cover more than one state.

geodesy.noaa.gov
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$ ALPHA

Stite Plane Coordinate Svstem of 2022 (SPCS2022)

Mataael Lastebic Sminey

SPCS82022 Zone Definitions and Design Status - Alpha Release - Last Updated 5/16/2023

+ Projection type abbreviations: LCY (Lambart Coolormal Comic. one paratiell TM (Trameverss Marcotors OMC (Hotnes Ghélqos Mercator osmiar)

o Torrestrial Reference Frame of 2072 (TRF2022) abbeviations: NATRF2022 (Neah Amedcan TRF2022) PATRF2022 (Faclic TRFZ022) MATRF2022 (Mariana TRF2022|, CATRF2022 (Cadbbsan TRF2022)

woa 10 ¥ s

IFM recoeds Texas

2008, Zome o Zone POl ouci e . 07O Odioin Projection  Skew  False False False False Design m:" statys . Reference
code  abbrev name type type longitude east longitude west  origin scale {deg) {m) {m) northing (It} easting (1Y) by change frame
460001 TX Texas Statewide LC1  31"12N 260°00E 100°00W 0998700 1000000 1000000 3280833855 3260833885 NGS B1ME2021  Preimnary NATRF202Z
a - Texas Mutzone | -~ ayq 2eqe w1 = = = = -
481001 TXN Neth comos LGl 32N 258°30E 101730W 1000100 800000 200000 2624571916  656,167.979 NGS 6112020 Prelimnary NATRF2022
Texas Muzane
481002 TX_NC North compiete LCY 3306'N 2517 30E 99°30'W 0.999950 800,000 500,000 2624671996 1640419948 NGS 6152020 Preimmary NATRF2022
Central E
41003 TXC e MO LC1 5TN 260"00€ 100°00W 1.000000 800000 700000 2624671016 2206587927 NGS 2222023 Preiimnary NATRF2022
Texas Muzzons
481004 TX_SC goum LOI:!wlete LCH 20"15N 260°30E S 30W 0599970 804,000 G00000 2624871906 1968500937 NGS 22272023  Predmnery NATRF2022
antral
481005 TX.S Lo i‘{}j@{j LGt 27°00N 261°30E 98°30W 0 999920 §00000 200000 2624671916 656,167.979 NGS 2222023 Prefimnary NATRF2022
- ~ Texas Muzzona N e P ABTAAS . 4 oL A a Aok o Y
482001 TXATSC  grocioes partial OMC  28°30N 261°38°E 98 22'W 1000005 -14 300,000 405 000 084251960 1328740157 State TA9202%  Preimnary NATRF2022
482002 TX_BELL Texas Bell :';:;;0"“ OMC  31724N 262°21E o7 38w 1.000G34 35 300000 730000  B84251069 2385013123 State TA®2021  Prafimingry NATRF2022
462003 TX_BEND eSO MAIONE 1y g7ea0n 256°10E 103°50W 1.000222 0 1025000 0000 3362860802 State 7192021 Preimnery NATRF2022
T Texas Mukzone P o e & a - - . - 4 -
462004 TX BRAZ PR CRSOTS OMC  30°20N 263°24E 05°35'W 1.000005 0 300000 1385000 934251060 45430883255 State 7192021 Prelimingry NATRF2022

Doy 19 17 of 30 evvan Vet So AT o e
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a ALPHA State Plane Coordinate System of 2022 (SPCS2022)
Oy P b Mablens Geadelc Daveny
NS Al Hame | A
SPCS2022 Example Coordinates and Distortion Values - Alpha Release - Last Updated 5/16/2023
o Mozt scample ponts are cties. Yowns. or other popslaled places 3 small mamber are sthar identfisbis foatires o fhe Tons cortrold (s indicated n the poist name)
o Latkoda and ongiuds ars gven 10 5 AC-2econds (0.0025 deyec) and dipacidal haights are given 1 1 mader, 308 3l of thase wadt rifuds wirs tead t compuls SPCS2022 coondnatia detorion. and Comengence
o Linsar dsiortion bs giver in parts par sellion {pprm) and is aqual 1o the combned factor minus 1
2w 10 ¥ evm I‘-v records | Tedas
Zone  Zone  Point Latituge | LOPGitude  Longitude  Lstitude  Longituge  LoNGitude w Notthing  pooo o Nomhing  peo i Combined  Distortion  Conwvergence
name type name east west (deg) east (deg) (deg) tm) m) (i achon factor {ppm) angle
Toxas Statewide Houston 20°4545'N  204°385°E  G5°21'45'W 267625 264 6275 95 3625 -18 56220713 1447042004 27804308035 4750465892 0959011264 0909014088 -585 912 +2°24°00 48"
&":‘,f g‘ﬁ;ﬂf Amarilo  35YIFIIN 258°10MZ°E  101°4948°W 352200 2561700 -1018300 1091 795625655 160052730 2577511991  557.587647 1000102561 0090931327 £8673 Q41127 347
Texes 4 woone
Noth ke Dalias 32°465T'N 263°1142E  85°4318W 327825 2631850  -86.6050 101 756072346 658778287 2513350722 2161336085 0009965262 0003040405 50585 40553231
Cantrai 0
I ([‘;";?‘61 :g:f,;‘:: Austin MISSEN 62MSZTE  S7443FW 302850 2622575 677425 122 726258281 < B17237278 2382737142 3003308655 1000070346 1000051786 59785 +1°0939.63"
Texas Muizone
South o, Housion  20°S4S'N 2B4°3EISE 05214SW 207625 2646375 953425 A8 £53865792 1000060064 2834205354 3261102572 100000G863 1000012696 12686  +2'011801°
Ceantral ~ v
Texas Mukzone Comus S S A AT ’ ans & a 3 n i T X .
South  comohte. CRiRE IT4S00N 262°36'48°E O7°234TW 278000 2626050 873850 25 B840 120357 308800350 2917061572 1013419813 1000017185 1000021122 21122 +0°300597
l"’;f;,\s x ;;“;‘:"""‘ Pleasanion 28°57S4'N 261°3121°E E8°2830°W 289650 2615225 964775 84 351541850 394195692 1153352526 1293206234 1000005043 0909001354 5146 070311 547
{,‘-;’,.‘f‘s ;‘;Eg"" Kitoen NOESEN 621621 GT4IIGW 31150 2622726 47725 24 268402268 722607085 860585197 2370758153 1000041433 1000006257 8257  -0022044°
E‘g’;ﬁ od ::::g‘"“ Alpine 30°2127°N 2562024°E 103°3936°W 303575 2563400 -1036500 1342 316783.248 1041867 731 1039347027 3417545043 1000225425 1000014659 14668 40051537
Bend
g";;f; ;;“gg‘"‘e %fcf FITAN 26I°4003°E  GETIGSTW 306275 2636675 635 75 232641943 1410846477 1,091,244 057 4629105240 1000007042 0 990996164 3836 +0P0806 96
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NGS Coordinate Conversion and Transformation Tool (NCAT)

& ALPHA
e e

Sngo Pont Comversion Musoornit Corverson Yab sorvices Downlonds Tutorml & FAGS About NCAT

NCAT2022(Alpha): Enables preliminary State Plane Coordinate System of 2022 (SPCS2022). Transformation of reference frames is not available at this time for the 2022 Terrestnal
Reference Frames (TRFs). ITRF2020 is a proxy for the 2022 TRFs
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PRELIMINARY State Plane Coordinate System of 2022 (SPCS2022)

Zone defiritiors last sodeted on &27/2023
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PRELIMINARY State Plane Coordinate System of 2022 (SPCS2022)
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PRELIMINARY State Plane Coordinate System of 2022 (SPCS2022)

Zone defiratiors ast vodetod on &2
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PRELIMINARY State Plane Coordinate System of 2022 (SPCS2022)
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PRELIMINARY State Plane Coordinate System of 2022 (SPCS2022)

Zone defiratiors ast vodetod on &2 a3
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Two versions of the “foot” in U.S. *’\ ,
“Old” U.S. survey foot “New” international foot R
(adopted 1893) 2 (adopted 1959)

1 ft = 1200/3937 m
(0.3048006096... m)

Differ by |
2 parts per million (ppm) or

~0.01 ft (~1/8 inch) per mile

1 ft = 0.3048 m exactly

A real problem with real costs
(especially for State Plane of the NSRS)

22
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Horizontal error when
mixing up feet...

SPCS 83 Nevada East Zone

geodesy.noaa.gov
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End of an era for the U.S. survey foot

* U.S. survey foot has been “deprecated” (retired)

— Not supported for SPCS2022 4
(or any part of modernized NSRS) . .,

— Only international foot will be supported by NGS
» Effective December 31, 2022 \

— But will support U.S. survey foot for legacy products
(e.g., existing State Plane)

However, NGS will NOT support NAD 83 after NSRS Modernization rollout

NGS will always support

U.S. survey foot for SPCS 83 and 27

Thank you.
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Requiem for the
U.S. survey foot

Per final determination Federal
Register Notice issued Oct 5, 2020

Collaborative action by National
Institute of Science and Technology
(NIST) and NGS

Describes public comments received,
along with the plan, resources,
training, and other information for an

orderly transition with minimum
disruption

. FEDERAL REGISTER ,;-31,‘,.-;

\RCHIVES ¥
oo

Deprecation of the United States (U.S.) Survey Foot

A Notice by the National Institute of Standards and Technology and the National Oceanic ang Atmospheric F v
Asminiatration on 10/05/2020

AGENCY: Printed version:
:'E The National Institute of Standards and Technology and National Geodetic =
Survey (NGS), National Ocean Service (NOS), National Oceanic and Atmospheric mbl&
Administration (NOAA), Department of Comemerce (DOC).
fod ) Agencies:
Nad o0 aliute O Standilnr
o ACTION: and Sethnoiogy
fanonal Dceano ano
Notice; final determination, Apresphens AdIusTAton
ex
Dates:
Usne of the U S, survey foot wif be
=  SUMMARY:;

['1 The National Institute of Standards and Technology (INIST) and the National
- Geodetic Survey (NGS), National Ocean Service (NOS), National Oceanic and

m Atnospberic Administration (NOAA), have taken collaborative action to provide
uational uniformity in the messurement of Jength. This notice announces the

A

s final decision 1o deprecate use of the "LL.S. survey foot” on December 31, 2022,

Beginning on January 1, 2023, the U.S, survey foot should not be used and will
be superseded by the “international foot” definition ({.e, 1 foot = 0.3048 meter

exactly) in all applications. The international foot is currently used throughout



https://www.federalregister.gov/documents/2020/10/05/2020-21902/deprecation-of-the-united-states-us-survey-foot
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