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New Datums are Coming in Spring 2026

@ National Geodetic Survey
50 Ve

Positioning America for the Future

New Datums Delayed Release of the Modernized NSRS

Home NOAA's National Geodetic Survey (NGS) is announcing a delay in the release of the modernized National
Delayed Release Message Spatial Reference System (NSRS)

Background

In 2007, NGS began planning for the moderized NSRS, acquiring its first airborne gravimeter, creating
and initiating the Gravity for the Redefinition of the American Vertical Datum (GRAV-D) project and by 2008
had codified its modernization plans into a Ten Year Plan. At that time, the target completion date was

What to Expect
Get Prepared

Policy Decisions 2018. By 2013, that date seemed unlikely, due to both the broadening of the GRAV-D coverage area and
Track our Progress the experience of five years of operational planning and execution

Naming Convention

Watch Videos In 2013, NGS revised its 2008 Plan, and targeted 2022 as the date of the release of the modernized NSRS.

This date was reinforced with a 2018 Strategic Plan revision. By 2017, confidence in hitting the 2022 target
was high enough to reach final agreement with Canada and Mexico on a naming convention for certain
components, to include “2022" in their names

Related Projects
New Datums FAQ

Contact Us
m Subscribe for Since 2017, operational, workforce, and other issues have arisen and compounded, causing NGS to

email notifications recently re-evaluate whether a successful roll-out by 2022 is possible. The most significant impacts have

been in workforce hiring and retention, and in meeting GRAV-D data collection milestones, which underpin
Events the NSRS modernization efforts.
Industry Engagement
2019 Summit NGS is currently conducting a comprehensive analysis of ongoing projects, programs, and resources
2017 Summit required to complete NSRS modernization and will continue to provide regular updates on our progress. To
2015 Summit get the latest news on NSRS modernization and track our progress, subscribe to NGS News or visit our
7 "New Datums"” web pages.

2010 Summit

Further details, and more answers are available on this FAQ

Website Owner: National Geodetic Survey / Last modified by NGS Infocenter Jun 22 2020
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MNew Datums

National Geodetic Survey

Positioning America for the Fulure

Data & Imagery | Tools | Surveys | Science & Education |

Get Prepared
Home
Delayed Release Message 1. Transform Data
Background
What to Expect Tools will be available to transform your coordinates from historic
pe datums (MAVD 88, MAD 83, etc) to coordinates in the modernized
Get Prepared

Blueprint Documents
Track our Progress
HNaming Convention
Watch Videos.
Related Projects
New Datums FAQ
Contact Us

Subseribe for
email notifications

Events
FIG Working Week 2023
Industry Engagement

[

b

MNERE at the first reference epoch of the modernized NSRS {2020.00)
using NGS5 Coordinate Conversion and Transformation Tool
{NCAT).

NOTE: Depending on your Sccuracy requirements, consider saving
ariginal observation files andior plan for re-observations.
Record Metadata

knowing the datems and epochs for your geospatial files will simplify
your dafum transformations, =0 require complete metadata in all
surveying and mapping contracts.

Perform GP 5 on Bench Marks Operations

‘Obtain accurate MAD 83 ellipsoid heights on NAWD 88 bench marks.
o improve the transformation tool for the new geopatential (“wertical™)

What about state plane
coordinates?

MGES will likely define
State Plane Coordinates
{SPCs) through the
same projections and
zones associated with
MAD 22. See our FAG to
leam more.

2021 Summit datum. SPCs are converted from
2019 Summit meters using the

2017 Summit 4. Re_view gtlate Plane Coordinate System of 2022 |SPC 52022) conversion factor as
2015 Surnmit requirements defined by the individual
2040 Summit SPC 52022 policy and procedures documents and forms give the states who have

HB814

-

requirements for developing SPCE2022. The procedures and forms
nolude contact information and instructions for requesting and
proposing SPCS2022 zones.

Prepare to update legislation, as needed

The Mational Society of Professional Surveyors (NSP'5). the
Armerican Associstion of Geodetic Surveying (AAGS), and NGE
created template legislation to aid states in transitioning their
segislation to new wording. Contact MSPS, AAGS, your siate affiliate,
ar your local chapter for more information. Examples of new state
segislation are available for download. The map below shows the
status of kegislation for the State Plane Coordinate Systems of 1883
and 1927 for all U.S. siates and tesritories.

requested that NGS

publish SPCs in feet.
The two conversion

factors are:

The International Foot
1 inch =2.54 cenimeters

The U.5. Survey Foot
1 meter = 30.37 inches

NORTH CAROLINA
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Statewide Imagery

Statewide Digital Orthoimagery
Acquisition Cycle
2020 - 2023 NAD83(2011), NAVDSS,
and US Survey Foot will
be used to collect new

imagery in 2028.

The new datums and the
International Foot will be
used when we start
imagery data collection
in 2028 in the Coastal

Orthoimagery Acquisition ' ) prOjeCt area.

[ Coastal -- 2020

[ Eastern Piedmont -- 2021

[ Northern Piedmont and Mountains - 2022
1 Southern Piedmont and Mountains == 2023

c
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NC Light Detection and Ranging (LiDAR) Elevation Data

North Carolina LiDAR Quality Level By Phase

NAD83(2011), NAVDS88, and
US Survey Foot will be used
to collect new LIDAR data in
Phases 3, 4, 5

QL e
~ collection ./
planned for

| early2024

The new datums and the
International Foot will be
used when we start the 4t
phase of statewide LIDAR
data collection

Phase & Quality
B9 Phase 1 (2020) - QL1 N
¥ Phase 2 (2020) - QL 1 f

[ Phase 3 (2015) - QL 2
9 Phase 4 (2016) - QL 1

[Phase 5 (2017) - QL1 o 5 5 100 NORTH CAROLINA

QL = Quality
Level
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New Reference Frame Names

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)
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ted change from|NAVD!88/to new. geopotential datum
35 N ¥ d__as_u_n‘\bsumce minus NGS gravimetric geoid

Estimated horizontal change from NAD 83 to new geometric datum
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200 400 600 800

Kilometers

km Delta Horizontal = (ITRF 05) minus (NAD 83) at 2020.0

w NORTH CAROLINA
ITRF = International Terrestrial Reference Frame
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Existing SPCS 83 design: North Carolina Zone
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Lambert Conformal Conic projection Distortion values (ppm) | Linear distortion at topographic
& tNOI“h Ameflllca?.D?;": :f;??s 5, Entire zone: surface (parts per million)
il s puid Min = -418  Range = 597 < -400 to -200 to +150
Cen parallel scale: 0.999 872 592... Max = +179 Mean = -91 to -400 to -150 to +200
Areas within £100 ppm distortion Cities: to -350 to -100 to +250
(%0.53 ft per mile): Min =-300 Range = 469 to -300 +50 to +300
3;2;0 o; elrlmre zoned Max = +169 Median =-109 to -250 to +100 > +300
o of all cities and towns Mean =-103

; 0 60 120 180 240

44% of population (weighted by population) e e T

SPCS = State Plane Coordinate System
ppm = parts per million

ft = feet

m = meter

km = kilometer

."..anncv Huung,,.’"_\ Min = Minimum
C.EMAP'S - M
< d ) Max = Maximum

w N = North NORTH CAROLINA
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DPs’

Prellmmary SPC82022 default design: North Carolina Zone
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Lambert Conformal Conic projection Distortion values (ppm) | Linear distortion at topographic
Norﬂ&Ametnca? TerrestlnlalIl?ef;rggc:;:aﬁwe of 2022 Entire zone: surface (parts per million)

eiral paralion: Min =-341  Range = 597 <-400 to -200 to +150

Central parallel scale: 0.999 95 (exact) Max = +256 Mean = -14 to -400 to -150 to +200

Areas within +100 ppm distortion | | Cities and towns: to -350 to -100 to +250

@)/ | (1:10,000 = 0.53 ft per mile): Min =-222  Mean =-25 to -300 +50 to +300

NOAA's ?ng’ o; pﬁpulatlon " Max = +246  (weighted by to -250 to +100 > +300
National % of all cities and towns Range = 469 population)
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Horizontal change in SPCS2022 coordinate
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s for North Carolina (option 2b)
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Lambert Conformal Conic projection

North American Terrestrial Reference Frame of 2022
Central parallel: 35°15'N
Central parallel scale: 0.999 95 (exact)

{/ \ Areas within £100 ppm distortion
L4

(1:10,000 = £0.53 ft per mile):
noans | 90% of population
National | 78% of all cities and towns

Gseode'ic 76% of entire zone area
urvey

Option 2b: Reference frame

plus parameter change:
False northing = 200,000 m
False easting = 1,000,000 m
(same central meridian as
SPCS 83)
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Horizontal change in coordinates

1,285,445 to 1,285,500 sft
1,285,500 to 1,285,550 sft
1,285,550 to 1,285,600 sft
1,285,600 to 1,285,650 sft
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The Retirement of the United States (U.S.) Survey Foot

OB 180° 170°W_100°W 150°W 140°W 130°'W _120°W State Plane Coordinate System of 1983 . e . . . -
Legislation and foot version adopted by U.S. states, Now that we have stepped into a new year it 15 time to put an international foot forward. The U.S.
districts, territories, and Ith: . - .
3 = Iselsunscjsuﬂe:l;' o S commonieaTe survey foot was retired at the end of 2022 by the National Institute of Standards and Technology
P v & otal o .S. jurisdiction: . R . N . .. .
‘}\ % _,b. , SRS 83 loisiation, US. survey fest (NIST) and the international foot is stepping up to take its place. This is due in part to the
= . Junsdictions - . - - = -
o 5 SPCS 83 legislation, international feet: modernization of the National Spatial Reference System (NSRS) and to provide national
z 6 jurisdictions . . . .
e /// SPCS 83 legislation, foot type not specified: Umfomllf)' mn measurlﬂg lmgth
// 4 jurisdictions (3 shown)
No SPCS 83 legislatit foot ified: - - . .
- Nk _ & el dons (rahoun) e cpecile In North Carolina, the U.S. survey foot is defined in North Carolina General Statute 102-1.1 as
: 3 Three U.S. jurisdictions not shown the conversion from meters, with one meter being equal to 39.37 inches or a little over 3.28 feet.
L ”,' 3 0__ 250 500 750 1,000 Guam: SPCS 83 legislation, foot type not specified . . . . .
il im |, American Samoa: No SPCS 83 legislation or foot type specified North Carolina will continue to use the U.S. survey foot for surveying, mapping and other
170 100W 150°W, 140°W, 8 Northern Marianas: No SPCS 83 legislation or foot type specified .. . . - = h . N
. ‘ ! ‘ activities that utilize the current North Carolina State Plane Coordinate System until NOAA's
30°W 125°W 120°W 15°W 110°W 105°'W 100°W 95°W 20°W 85'W 80°'W 75°W 70°'W 65'W -
7 @ : I. National Oceanic Atmospheric Administration) National Geodetic Survey (NGS) publishes the
onterminous United States A ~ ~ . .
- 2022 datums in 2025. The North Carolina Geodetic Survey recommends that the U.S.

45°N

survey foot be used with the current horizontal (North American Datum of 1983/2011) and
vertical (North American Vertical Datum of 1988) datums. The international foot will be
used in North Carolina when the new datums are published by NGS in 2025.

The U.S. survey foot was originally adopted in 1893 but was updated in 1959 by a difference of
two parts per million shorter, or the equivalent of approximately 1/100 of a foot per mile. This
change was adopted by several other nations and came to be known as the international foot,
moving the world a tiny leap forward. Tiny unless you are measuring hundreds of miles or more
or working in the State Plane Coordinate System. then that difference can be measured in feet
and that impacts things such as mapping and surveying.

35N

30N

The NSRS standard unit of measurement 1s a meter, which 1s in line with the international foot
and many applications in the United States have been using the international foot for a long time.

25°N

e — L v = o e o =S However, the 1959 change allowed for a temporary use of the U.S. survey foot for geodetic
L N L L oW o o eaa) i surveying until the geodetic control networks of the United States could be adjusted. The
il 2 KC) Honoluld i : readjustment was completed in 1986 but the U.S. survey foot continued to march on in most of
\auai - - - - - -
g the states. The intent of the Federal Register Notice to retire the U.S. survev foot by NIST and
B ' gy il NGS is to finalize its de into the history books and use the i ional foot i
H o US:Virgin | parture into the history books and use the international foot in
" ° sy | el Islands o conjunction with the modernization of the NSRS in 2025.
: ‘::awa:w - A e Additional information concerning the retirement of the U.S. Survey Foot can be found at this
| ——— PO e ——., £

“nallci u-nnum “\ : £ link.
oW W TW W W 155w W W o T W
N https://www nist.gov/news-events/news/2023/01/new-vears-eve-2023-marked-retirement-us-

~SCCATbiTavion pROCR nn“" survey-foot

NORTH CAROLINA
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Potential Error in Conversion Between
US Survey Feet and International Feet |
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Action ltem
Adoption of Rule (always use US Sur\aeyt foot)with NADS83 (2011 and other historical
atums

REQUIRED FOOT CONVERSION

When coordinates are provided in feet, the conversion between the foot and meter shall be based on the coordinate
s?lstem used for determining the coordinates. This requirement applies to horizontal plane and vertical coordinates, and to
all values associated with or derived from these coordinates. That includes, but is not limited to, distance, elevation,
height, area, and volume, along with values computed from the foot, such as the chain, pole, rod, mile, square mile, and
acre. The following foot conversion shall be used:

1. The International Foot, 1 foot = 0.3048 meter exactly, when coordinates are based on the North American Terrestrial
Reference Frame of 2022 (NATRF2022) as described in §102-1.2 of the North Carolina General Statutes, and for all
subsequent coordinate systems adopted by the North Carolina Geodetic Survey or its successor.

2. The U.S. Survey Foot, 1 foot = 1200/3937 meter exactly or 1 foot = 0.304800609601219 meter approximately, when
coordinates are based on the North American Datum of 1983 (NAD 83) or the North American Datum of 1927 (NAD
27) as described in §102-1.1 or §102-1, respectively, of the North Carolina General Statutes.

c
rrrrrrrrrrrrrrrr
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== National Tidal Datum Epoch

The National Tidal Datum Epoch (NTDE) is a 19-year time period established by the National Ocean Service for
collecting observations on water levels and calculating tidal datum values (e.g. mean sea level, mean lower low TI DAL DATUMS
water). The NTDE needs to be regularly revised to account for long-term effects of land movement, sea level rise,

and changes in tidal constituents. Tidal datums and their data are used to generate products and services HISHESTESEHVED,

necessary for safe navigation, coastal hazard mitigation, ecosystem research, coastal engineering, and marine

MEAN HIGHER HIGH WATER
boundary demarcations.

MEAN HIGH WATER

The NTDE Update: New Tidal Datums are Coming!

NOAA currently utilizes the 1983-2001 National Tidal Datum Epoch. This epoch is now undergoing revision and will
be replaced by the fifth iteration of the NTDE. Measurements for the update will be based on water level data
spanning the years 2002-2020. Once all data has been collected, NOAA will review, analyze, and generate revised
datums. The current proposed release date for new NTDE products is 2025.

MEAN SEA LEVEL

MEAN LOW WATER

MEAN LOWER LOW WATER
LOWEST OBSERVED

Recent News

Read our web stories for the latest news about the

The National Ocean Service ensures the nation has access to
NTDE.

accurate tidal datums, which are the official datums depicted
on nautical chart products and tide tables.

Impacts To You

Learn what an NTDE update will mean for members

: If you have general questions about the National Tidal Datum Epoch or the 2020 update, please email us at
of your community. & e
tide.predictions@noaa.gov.

Contact Us

For media-related inquiries, please contact nos.co-ops.commsteam@noaa.gov.

How will the NTDE update impact professional land surveyors?
Professional land surveyors (PLS) will see the following changes. When accessing tidal datum

information they will need to ensure that they are using the currently accepted NTDE for all
projects. Historical projects may need to be updated to reflect the new datum. The NOAA
’m

P WDatum tool will be updated in time to include the new tidal as well as geodetic datums to
( Ei'_"ﬁb) enable PLS to obtain tidal geodetic relationships for the coastal zone of the Contiguous US,
N3 e

 EEavarion proo™t™ Puerto Rico, US Virgin Islands, and SouthEast Alaska.

NORTH CAROLINA
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@ \ NATIONAL OCEANIC AND
4, ATMOSPHERIC ADMINISTRATION

VERTICAL DATUM TRANSFORMATION

INTEGRATING AMERICA'S ELEVATION DATA

About VDatum Download Online Docs & Support Contact Us

Welcome to VDatum!

VDatum is a free software tool being developed jointly by NOAA's National Geodetic Survey
(NGS), Office of Coast Survey (OCS), and Center for Operational Oceanographic Products and

Services (CO-OPS). VDatum is designed to vertically transform geospatial data among a variety of
tidal, orthometric and ellipsoidal vertical datums - allowing users to convert their data from

different horizontal/vertical references into a common system and enabling the fusion of diverse
geospatial data in desired reference levels.

Download the latest VDatum
(v4.5.1) and its datasets.

Revision Log

Important:
« We retired the VDatum Tidal API. The full VDatum API will be transitioned from beta to Click to Subscribe

production. The full VDatum API should have all the functionality as the VDatum Tidal API
and more. If you have any concerns, please contact us at vdatum.info@noaa.gov One-Pager

« Understanding how the West Coast Roadmap differs from the normal Roadmap

« Understanding how Chesapeake/Delaware Bay Transformation Roadmap differs from the
normal roadmap

« Understanding how SE AK Transformation Roadmap differs from the normal Roadmap.

« Gulf of Maine (identified issue): a transformation error in ME grids for VDatum in the vicinity
of Bath ME has been identified. Users should understand there is higher uncertainty (greater
than 50 cm) than reported when transforming to tidal datums in the vicinity.

« Transformation Uncertainties in the ‘Louisiana/Mississippi - Eastern Louisiana to Mississippi
Sound’ Regional Model, have been found to range from 20 to 50 cm in particular locations
from the Mississippi River Delta north to Lake Pontchartrain. These issues most likely can be

mﬁ_ attributed to subsidence, newly established datums, and changes to the understanding of
D)

!
( E d NAVD88 based on new versions of the GEOID. The VDatum Team is currently looking at
N ited resolving these uncertainties.

w NORTH CAROLINA
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House Bill 814

"§ 102-1.2. Name and description in relation to the North American Terrestrial Reference

Frame of 2022.

From and after the date and time the North Carolina Geodetic Survey Section in the Division
of Emergency Management of the Department of Public Safety receives from the National
Oceanic and Atmospheric Administration's National Geodetic Survey (NGS) official notice of a
complete, published definition of the North American Terrestrial Reference Frame of 2022
(NATRF2022). including the State plane coordinate constants applicable to North Carolina. the
official survev base for North Carolina shall be a system of plane coordinates to be known as the
"Morth Carolina Coordinate System of 2022." said svstem being defined as a one-parallel
Lambert conformal conic projection of the "Geodetic Reference System (GRS 80) ellipsoid"
having a central mendian of 79° — 00" west from the prime mendian and a central parallel of

latitude of 353° — 15" north of the eguator. along which parallel the scale shall be exactly 0.999 96

or | part in 25,000 smaller than unity. All coordinates of the system are expressed in meters, the
east or X coordinate being measured easterly along the gnd and the north or v coordinate being
measured northerly along the grid. The International Foot. | foot = 0.3048 meter exactly. shall
be used as a conversion factor. The ongin of the coordmnates is hereby established at the
intersection of the central mendian and the central parallel. such origin being given the
coordinates of east or x = 1,000,000 meters and north or v = 200.000) meters. The precise position
of said system shall be as marked on the sround by geodetic monuments and Continuously
Operating Reference Stations (CORSs) established in conformity with the standards adopted by
NGS, whose geodetic positions have been adjusted on NATRF2022, and whose plane
coordinates have been computed on the system defined. Whenever plane coordinates are used in
the description or identification of surface area or location within this State, the coordinates shall

e be identified as "NATRF2022." indicating North American Terrestrial Reference Frame of 2022,
( Eﬁ"ﬁ;ﬂ) or as "NAD 83." indicating North American Datum of 1983, or as "NAD 27." indicating North
\\w AmErjEﬂ“ Datun] Gf. lgz?." NORTH CAROLINA

Pl m i als ol = A A Pt ] 4 Fo N | £ ] i | 11"
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House Bill 814

102-1.3. Name and description of future horizontal and vertical reference frames.

Page 2 Session Law 2023-92 House Bill §14

From and after the date and time that the North Carolina Geodetic Survey Section in the
IDivisiun of Emergency Management of the Department of Public Safety receives an official
notice from the National Geodetic Survey of a chanee or adjustment to NATRE2022 or any other
part of the National Spatial Reference System (NSRS), the North Carolina Geodetic Survey will
have the authority. as deseribed in G.S. 102-9. to adopt rules, regulations. and specifications on
the official use or charactenstics of any future horizontal or vertical reference frames and
assoclated coordinate systems of the NSRS."

SECTION 2.(d) G.S. 102-11 reads as rewnitten:
"§ 102-11. Vertical control.

Whereas the foregoing provisions of this Chapter heretofore are related to horizontal control
only, the admimistrative agency may adopt standards for vertical control or levying surveys
consistent with those recommended by and used by the United States Ceosstand—National
Geodetic Survey, and make or cause to be made such surveys as are necessary to complete the

f—\ vertical control of North Carolina, in accordance with the provisions for horizontal control
EM#AP

GENCY lulun",.
I

( ,3) surveys as defined in this Chapter._The adminmistrative agency shall have the authority to
N ited - . S - : W " - ' )
e rurrarron s determine the official vertical datum used 1n this State. orT chmOu:
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National Geodetic Survey Coordinate Conversion Tool

Single Point Conversion  Multipoint Conversion |~ Web senices | Downloads

Convert from

Enter lat-lon in decimal degrees

Lat 39.2240867222
Lon -98.5421515000
or degrees-minutes-seconds
L N - 39132671220
Lon w v | 098-32-31.74540

or drag map marker to a location of interest

Ellipsoid Height (m)

Input datum NADB3(2011)

Don't see a datum in the list?Click here to
leam more.

Converted coordinates

e in output datum.

Export Results fo g
| Por ]

LLh SPC UTM(m) XYZ(m) USNG

e Llh SPC

@ NGS Coordinate Conversion and Transformation Tool (NCAT)

National Geodetic Survey

About Conversion Tool

UM XYz USNG

+ UNITED- STATES

= Output datum NAD83(2011) b

You may change the default UTM and SPC zones, where applicable. The change is processed interactively once a lat-long is converted; DO NOT click the Convert button.

NOS Home + NGS Employees + Privacy Policy « Disclaimer » USA.gov * Readygov » Site Map » Contact Webmaster

NAD27/OId HVPR 40/AS 62/GU

= ADS
Choose a datum & NAD32 82
Enter an Ellipsoid Height in
eters 0.000
Convert
Projected Coordinates
SPC UTM (m)
Zone NC-3200 Zone UTM Zone 17
146004.724 .
X
470212.44 Northing 3882436.404
4703134
816281.202
sting (usft) 2021048.72 Easting B8200568.738 N
Y
Easting (ift) 2021852.76
Convergence(dms) 232413812 Convergence(dms)
Scale Factor 0.88087778 Scale Factor
Z
Combined Factor 0.e0e87778 Combined Factor

You may change the default SPC zone, datum, or eliipzoid height Thesze chan

click the Convert butfon

(optional, affects XY¥YZ and Combined
Faciors,

XYZ {m) USNG

-5128861.147

3043851.133

ly once a Iat-long is converted; no need to

https://www.ngs.noaa.gov/NCAT/
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North Carolina (NC) Continuously Operating Reference
Station (CORS) Network

L, = = : = e 7
; T e NCSR .’becembe: 19,2017 o
/ - —oCRY 4 - ,
i NCwL DOD.! NCaC  NCRE SRS »'_—uNCWR‘Lr"'“N('"\lT)_L"/
- ’ '¢ 4' s, 4 o N A 1 L9 2 i ¥. & [
_ 4 Y W ~ v . 4 > 45 4 .
¥ /« ; “ \ J NCNW X } v " J \(‘RR
FANCRE: $ AR A e e o / .
> " $I e Dl A b & | ENnCEN ® | Nem il < 1ol A 8 Y
y 'N.z\h'.‘ /} ‘,\'(RR. &N *\ ! I S PN e | DURH ‘.\LN AN 1 .:s
E X o ' = . T 4 > o LA > >
: . \ 4 NOMA N AN NCST/Sciy @ NCG3, NCGo x vy NCIA
v b bl W) INcHI! B &7 g e ' | S e NCRD L % 3
P 4 ¥ o ! NCEMG |2=1Y . - Y & - o \ 0
N NCsw, MART T VoL P NCZO N IEY puiein g N NewE o >
\ C ”,-,“_E,‘, & } -®T " WNCMO 7N o } = “ NCSF L ., NCEC NCwA ©
NCBCLE P e B L I~ 1 F® 2 ‘ WINFD, W Ty SN §
1 g * "\‘CET IN‘C“'E NCSP! ‘ ". A 3 NCCO-—- || NCTR *((: - & > NG Ll Vo f \CQ‘() Y {
4 ¥ Nes ~5 e NCS: GAST* SV 4 5 AN v % \\ ”\ (
& B D :(A?_\/ : _'.) K, SH s P ® /o \ &\ A G A B
A s A - N : .. 3 ) v} y o’ : A [
ot o5, Sl o) Y ANCAL 1 Ay S | "ok
- H >/ NCTY - - \.,-‘\- S =, o o . -
batsassgic . A S ; \ 4 NCMR  NCPO NcROL NCRF 3.‘.«"?... NCEN  NepN

- - \ -~ 4 - ) - \ 9 \
0y : » X A SETFSG, \| L S " @ 4
)} ' - SCGP SCUR )/ Mok L.,.,“..." [ } \ \'

# RTN-Only
@ GNS$S CORS in RTK Netwoek | 4, - £ S0 .
W CoRs/NDGPS

O Tastallation in Progress “\ ,“ A
Yg, i T
4 2 .
n »

# SC CORS

4 TNCORS

weT WARAREg Future CORS location = X

@ CORS installed = -

S CRTravIon pRoent™ Earthquake CORS = NORTH CAROLINA
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New CORS to replace Franklin (FRKN)
CORS

o

SCEC threaded

adaptor & SCIGN

03 maunt - see
mounting and héight
e _Intemectoo. o ER dietails on next page

Height of center .

rod to / five (5) staindess sted round rods SAE 304 x
1" dia,

Use stainless steel couplings to

approximately 2 mach required depth

mi fram ground

¥ __groynd level

Geology - Thin mineral soil
overPalecgene
sedimentary bedrock units

approximate formed from the Laramide

depth 9 fest basin fill. Bedrockis

poorly consolidated and
I mb:“ deeply weathered
(#- sandstone and

vertical
__"— L] conglomerate

Figure 2 - Side view of Shallow Driven Braced
Monument- NOT TO SCALE

SCEC = Southern California Earthquake Center
SAE = SAE International
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NC CORS Network

* CORS upgraded in 2023 (funding provided by the
911 Wireless Board)

* Creswell (NCCR)

« Knotts Island (NCKT)
* Rodanthe (NCRT)

« Jacksonville (NCJV)
« Swanquarter (NCSO)
« Oregon Inlet (NCOI)

Twenty-nine (29) sites are being upgraded using
funds included in the 2023-2024 state budget

Funding provided by a Tobacco Trust Fund
grant has been used to:
Upgrade the CORS equipment at the
following CORS:

* Kinston (NCKI)

* Winston Salem (NCWN)

* Install a new CORS in Bertie

County

These three (3) funding sources
will provide the funds to replace
NETR5s and R9s in the network

NCKI

KINSTON, NC

ANTENNA MOUNT
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CORS Fund

Donation Restrictions

- North Carolina Emergency Man:

Donations may not be accepted from individuals, for-profit organizations, non-profit
CORS Fund Donation organizations, or other non-governmental entities if any of the activities described in
First Name % MNorth Carolina General Statute 133-32 (see below) applies to the potential donor.

Last Name *

(a) It shall be unlawful for any contractor, subcontractor, or supplier whao:
(1) Has a coniract with a governmental agency; or
(2) Has performed under such a contract within the past year; or
(3) Anticipates bidding on such a contract in the future

Company ! Organization

Email *
Address
oy Please check any of the below statements that are true.
State
\:\ Is under contract or is otherwise doing business with DPS
Zip

Has performed under a contract, been involved in the procurement process,
or has done business with DPS within the past 12 months

Donation Amount ($USD) *

What sector do you work in? %

\:\ Intends to bid on a coniract, or otherwise do business with DPS within six
montis following the donation

Comment

Z
What is the answer to 4 + 47 (confirms that you are not a bot) *

Mail your donation check to:
North Carolina Geodetic Survey
4298 Mail Service Center
Raleigh, NC 27699-4298

\ https://ncgs.state.nc.us/Donate CORS

C
“SCAEDiTaTion PROSEE Pl"‘" NORTH CAROLINA
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North Carolina Geodetic Survey (NCGS): Positioning NC today and for the future!

Geodetic
Survey

State and County
Boundary Surveys
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County Boundary Surveys
In Progress

Projects in progress

e Jackson — Macon (establishing county boundary monuments in progress)
e McDowell-Mitchell (plats recorded)

e Catawba — Lincoln (report and preliminary plat provided to the counties)
e Granville — Franklin (HB438 ratified)

e Mecklenburg — Union (HB457)

e Forsyth-Guilford (field work in progress)

e Polk — Rutherford

e Chowan — Perquimans

e Harnett — Johnston

e Burke-McDowell

e Beaufort-Pitt

e Caldwell - Watauga

¢ Mitchell — Yancey

e Cumberland - Harnett

e Bladen — Columbus — Brunswick

e Buncombe - Henderson

o

3
SCAEbiTaTion PROSRE NORTH CAROLINA
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North Carolina General Statutes

§ 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.)

§ 153A-18. Uncertain or disputed boundary.

(C,EMAP
™~ 47.-.,,,“"‘“‘,_"*:3;* )
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153A-18 (a) Process

* Requires a written request from all the adjacent counties

« Counties may appoint a special commissioner to supervise the
work

— Commissioner
— County staff

 Research and field surveys performed
— Request assistance (county staff)

* Preliminary information (plat) will be provided to the counties
for review

 NCGS will attend public meetings or commissioners' meetings
If requested

» Final report and plat(s) provided to counties




—¢ ’j Emergency Management
m NC DEPARTMENT OF PUBLIC SAFETY

153A-18 (a) Process

« Counties approve plats (resolution)

« Plats are recorded in the counties Register of Deeds office
— Acopy of the plat is recorded in the Secretary of States office

* One year after NCGS submits the results of the survey to the
reguesting counties and the counties have not ratified the
reestablished boundary the survey plat will be:

« Conclusive as to the location of the county boundary

« Recorded in the Register of Deeds in each affected county by
NCGS

« Submitted to the Secretary of State’s office by NCGS
« Affected parties will be notified in writing of the action taken
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Legal Description of North Carolina County Boundaries

- Formation
~ North Carolina
*_ Counties 1663-1943

NCY MANA
‘,“e'/—"%,s
4 E E C

CCREiTarion pROSRE
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State Boundaries

 North Carolina — Tennessee

* Received a request to confirm the location of the North Carolina — Tennessee
boundary (Watauga County)

c
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Establishing a North Carolina — Tennessee Boundary
Commission

North Carolina (NC)/Tennessee (TN) boundary history
* NC ceded her western territory to the US in 1789
» 1799 survey led by McDowell, Matthews, & Vance of NC
» Began at the terminus of the NC-Virginia survey of 1749
» Follows the ridge lines of 3 different mountain chains

» Changes from one mountain ridge to the other by straight lines along Avery,
Yancey, & Haywood counties.

= Although the original intent of this line was to run along these ridgelines to the
35th latitude, the surveying team came off the ridge line for some unknown
reason at a point boarding present-day Cherokee County and then proceeded
south to the Georgia line. (see original survey next slide)

General Statute Governing State Boundary - NC GS 141 Sections 1-9
= Section 1 - Governor’s Authority to Establish Boundary and Commissions
= Section 3 - Appointment of Arbitrators
= Section 5 - Approval of Survey

/m = Section 9 - Re-establishment of NC-SC Border

c
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County/State Boundary Status

http://ncemais.maps.arcqgis.com/apps/OnePane/basicviewer/index.html?appid=523dc3d6b7424a20afbae7b7¢c1b99d33

NC State and County Boundary Status

oT I

‘‘‘‘‘‘
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http://ncem-gis.maps.arcgis.com/apps/OnePane/basicviewer/index.html?appid=523dc3d6b7424a20afbae7b7c1b99d33
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County/State Boundary Status

http://mwww.ncgs.state.nc.us/Documents/status_county_lines.pdf
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Map title Public records and NCGS files Map book and NCGS iﬁntmhq Fille date
JAlamance - Crangs Alamance PB 74,pg 292.315 & 44548070 I-l.pg TETATT [Mary 52011 & Oct. 14,2011
Orange PB 108,pg 67-80;P8 110.pg S2-62 June 62012
|&nson = Lnion MCGS file
Jrshe - Watauga [ Book B,pg 245 Plarch, 1261
‘Watauga Book 12.pg.28 March, 1991
Beawdort < Craven HNCIGS file
Beaudort - Martin - Washinglon Beauior PC F 5L 222 [fupust 28, 1868
Bdartin Board of Commisioners appeoved 101711596
‘Washinglon PC 2, pg 183 | usgust 10, 1598
|EI.1:I=n = Columbus. MNCGS file In procsss.
Brunswick « Columbus: NCGE file In prooess
Buncombs - Henderson (parsal) Buncombe: D& 1729, Pg. 220 anmnhr'l.E.."lﬂE
Ih.l'l:l:l'rbu- Piod Bk 1; pg. 228 Jure 2, 1860
Henderson Dead Book 821, Pg. 481 December 12, 1993
|Elurk.c . MicDiowedl { partial) Burke Plat Book 24, pg. 297298 Januany 17, 2006
| wcDowedl
IL"d:u:n'u: = Meckenburg Meckienburg MB35, pg. 1595 & 201 Karch 10, 2003
I Cabarnus ME 41, pg. B2-H3 March 4, 2003
II_‘;I:han'us = Rlowan MCIGS file Lindies reviers by Counties
Jcabarmus - Ssanty Cabarmus Piad Bi &6,pg. 3629 June 4, 2013
| Eranly Pl Bl 23 pg. 250.253% June 4,2(113
s = Union Cabarnus Plat B 59,pg 05 December 1,2000
1,2070
|camden - Currituck Currituck Cab J, slides 184- 188 [ 10-Mayy-01
Carteret - Craven Cartesres Recorded in CCR MB 28, pg 666 Sepsemiber 8, 1904
Grareen Seszon Law 1990-49 HB 1611
U3 JCasmvest - Parson LGS fil
( A m !' JCamwesl - Rockingham RIS fibe
3
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2020 United States Geological Survey LIDAR

BPs A April 9, 2024 NCEM Status

Rockingham Caswell Person
- [_l

Status
Reprojected from UTM meter to State Plane feet *
DEMs in Que
DEMs Processing (3, 5, 10, 20, 50ft)

[ 0w Created (3, 10, & 20ft Tiled)

Granville]

0 10 20 40 60 80
™ ™ I Miles

NC Hurricane Florence
2020 NOAA Topo / Bathy and USGS LiDAR 8ppsm

Collected in the Dec 2019 to Feb 2020 time frame

* This data is not yet available on NC Spatial Data Download
** DEMs are being processed as 3, 5, 10, 20, and 50ft cell
hydro-flattened countywide mosaics. The 3, 5, and 20ft DEM mosaics
will be tiled to the NC 100 scale GRID

GENCY unlun",
u"‘ ENy
/ L \

(Caciretea.).
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NC Light Detection and Ranging (LiDAR) Elevation Data

North Carolina LiDAR Quality Level By Phase

QL
~ collection ./
planned for

| early2024

Data collection has been
completed in Phase 3

Phase & Quality

B9 Phase 1 (2020) - QL1 N

¥ Phase 2 (2020) - QL 1 f
Phase 3 (2015) - QL 2

9 Phase 4 (2016) - QL 1

[IPhase 5 (2017) - QL1

QL = Quality
Level

o

2
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* Project Timeline:

LiDAR data collection will be performed during leaf-off conditions (January — March). The estimated
delivery dates for the processing and classification and all products would proceed as follows (Table

5):
Table 5. The estimated delivery dates for the processing and classification and all products and
Delivery dates

Processing calibration and

When the classification would be delivered

Acquisition phase is | on an incremental schedule until All products and deliverables should

actually conducted | the beginning of: be available by beginning of:
November -December of the same | February (of the following year of

January-March . L
year as data acquisition acquisition)

Note: Quality control would be performed with all deliverables.

(MR

Ac
SAEBiTavion pRott>

NORTH CAROLINA
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Applications Updates

* Flood Risk Information System (FRIS)
 Spatial Data Download (SDD)

* Flood Inundation Mapping and Alert
Network (FIMAN)
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Am | at risk of flooding? ‘ Benefits of Floodplain Mapping
Enter all or part of your address and click GO.
Address, City, or ZIP GO Floods are among the most frequent and costly natural

disasters in terms of human hardship and economic loss. North
Carolina’s Digital Flood Insurance Rate Maps (DFIRM) enable
business leaders and residents to more accurately predict flood

OR select a county
County v Carteret, North Carolina

hazards and prepare for flood risks.
Go to flood.nc. gov for more mformatlon

SERBENCY Hlll.ln[.."
¥
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Map Location

Flood Zone: - .

South Buffalo Creek (Stream
No.67)

Flood Source:
Base Flood Elevation: 7068t
County: Guilford
Political Area: Guilford County
CID: 370111
Panel: 7884 A
Map Number: 3710788400
Panel Effective Date:
Latitude:

Longitude: -79.72609

U Adadress locations are approximate.
27405 Greenshora NC

GENCY MaNAGE,-

3 C
CREBiTaTion PROSRE

NORTH CAROLINA




—¢ ’j Emergency Management
m NC DEPARTMENT OF PUBLIC SAFETY

= Flood Information

@ dick the map to view information.

Map Location

riocszore: [

Flacd S South Buffalo Creek (Stream
TEIMIEE Nol67)

Base Flood Elevation
County: Guilfo
Political Area: Guilford County
CID:

Panel: 7;

Map Number: 3

Panel Effective Dats

ZRGENCY MANAGE,- NCEM | NC CGIA, Maxar, Microsoft §

CEMAP.S 5
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SPATIAL

NCID Login Google Login

Login below with your NCID

Don't have a NCID? Sign up here.

NCID USER NAME:

PASSWORD:

LOGIN

Hazards

Information provided with Floodplain
Mapping.

2 4

Elevation Data

Quality Level 1 & 2 LiDAR (2014-
2017)

Legacy LiDAR (2001-2005)
Digital Elevation Models

10, 20 and 50 foot cell size

DEM Mosaics by County 3.125, 5,

WELCOME TO NORTH CAROLINA'S SPATIAL DATA DOWNLOAD

Building Footprints

2010 Statewide Building Footprint
Polygons by county

2020 Coastal Building Footprint
Polygons by county

2021 Eastern Piedmont Building
Footprint Polygons by county

GENCY unrunn,
u"‘ ENp
/ & '\

(Caciretea.).

C
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FIMAN Real-time flood mapping solution

* Gauges
* 652 gauges in FIMAN

« NC Emergency Management owned water level
and rain gauges (473)

Telemetry
Pre-made inundation libraries
Web tool to efficiently communicate

NCY MANA
\\ A )
CCREBiTaTion prooP>
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/= FIMAN Flood inundation Mapping & Alert Network Map - About Help . @®Signin

@ @ Weather Radar Showing 576 Gauges

s R

FIMAN TOOLS

Overview Layers
°Nor10lk ovirgima Beach

: 1 %
Find Gauges = N 8 e s

== Kingsport
a2 S

By Area of Interest By Location @® + ® @ -~ @30

Johnson City ® @
Select Category v Select Subcategory 7

1MW

Knoxville
o

Gauge Overview @

Current

> ®
@0 @ "o

Rising:
Constant: s e (Groenville ® ®
. ana For acksonville ® =4
Falling: @ @&@ .
- ®
Rising: it {)Q'
Constant: 76 7 s ! @
Falling: =] b %
oA(hens )
South Carolina
T Rising: oAnama )
® Constant:
ing: B Augusta o2
¥ Falling: g
, 521
1 Rising: L4
® Constant: L

North Charleston

LWAENCY MANAGEG; ¥ Falling: Maco
!

"
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A FI M AN Flood Inundation Mapping & Alert Network Map About Help @ Sign In

@ @ Weather Radar Showing 576 Gauges

FIMAN TOOLS

Overview Layers

Find Gauges

By Area of Interest By Location

Select Category v Select Subcategory v

Gauge Overview @
Current
Rising:

Constant:
Falling:

Risig: Wilmington - Cape Fear R nr US 17/76 - SITE ID: 8658120

Constant:

Falling: Scenario | Forecast | History I Photos ‘

T Rising: General Info Stream Elevation (-} Trend: Rising (-] NWS Forecast

@ Constant:
Site ID: 8658120 o Peak Elevation: 3 ft

Last updated: Mar 13 2024 1:24PM Water Elevation: 24 ft 03/14/2024 1:00 AM
Gauge datum: -2.6 ft NAVD 88 NAVD 88
Owner: NOAA

¥ Falling:

1 Rising:
® Constant:

Monitor .
¥ Falling:

"‘-QIHCV MANAGER:

3 C
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Flood Scenario Mode

Flood Inundation Mappin:
FI MAN and Alert Network Sk ABOUT US WELCOME DAVID

VIEW: Gage NexFIM Search Gages Gages Summary ] Legend Buildinglegend Weather Radar

~

73

Q, search for location ...

Current Scenario Forecast

ZoomInto See
Buildings Affected
Flood Height

Drag to simulate flood severity
Stage (ft) 175 19.5 215

Elevation I J J !
>5Ft (NAVD 88) 14

4-5Ft Tar River at Greenville
3-4Ft ; . Last updated: Feb 10, 2016 at 1145 AM Gage datum: -3.5ft NavDes  Site ID: 02084000

23K ‘ / o/ Peak Stage: 16.2 ft

1-2Ft ST By = C i i Peak Elev.: 12.7 ft
. : g 2/11 12:00 AM

0-1Ft

No est. damages forecast

<0Ft 2 : <R Stream Elevation Forecasted Peak [

b SE S
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A Flood Inundation Mapping & Alert Network About Help @ Sign In
/~ FIMAN il

m @ Weather Radar Showing 576 Gauges

\avketSt Market St
ar

““Belville

Wilmington - Cape Fear R nr US 17/76 - SITE ID: 8658120

| Current | Scenario | Forecast History

Historical Peaks ()

Historic Event Name Date Peak Stage
Isaias 08/03/2020 9

Hurricane Florence 09/13/2018 8.3

Hurricane Matthew 10/07/2016 8.2

Hurricane Hazel 10/14/1954 8.2

Hurricane lan 09/29/2022 77

Page 1 of 2

GEReENCY MANAGER:

C.EMAP ] 5

3 C
CREBiTaTion PROSRE

NORTH CAROLINA




—a Emergency Management

NC DEPARTMENT OF PUBLIC SAFETY

Adopt a Gauge

(C .EMAP )
N4 ited ./
T EAEoiTaTion PROSE=

Adopt a Gauge

North Carolina's network of more than 500 river, stream and coastal gauges provides data that

empowers flood warning for local communities and the public

Data from these gauges drives the Flood
Inundation Mapping and Alert Network (FIMAN)

which is d

gned reduce the loss of life and
flood related property damage by providing
timely, detailed, and accurate flood inundation
information to government officials and the

public. For FIMAN to provide timely and accurate

information, data from these gauges must be

obtained 24 hours a day, seven days a week with

no interruptions.

Gauge maintenance is critical to being able to provide continuous data to community officials and the
public. North Carolina Emergency Management has created the Adopt a Gauge (AaG) program to

partner with local officials to insure that gauges are operational and to notify NCEM when a gauge

The Adopt a Gauge program allows a
county or local government,

nonprofit or civ

group to

adopt gauges in their community
and serve as eyes on the ground for
those gauges. Adopt A

Gauge partners regularly check

the status of their assigned gauge =l

sites, reporting problems (debris 1 —
buildup, damage, theft) or simply

reporting that the gauge is in good condition. While we have online monitoring tools, having eyes i

the field can aid in assessing any issues with a gauge.

Visual checks of the gauge site:

Check to see if there has been any damage or vandalism to the external parts of the gauge (solar

panel, antenna, conduits and cabling). Photos can be provided for each site for referen

needed. Photos are also available in FIMAN for many sites.

See that th | an upright position i.e. has not been hit by a vehicle.

Remove any brush, vines and trees that are within 10 feet of the gauge

Adopt a Gauge - Reporting

Enter observations from your gauge site visits here

= Indicates required field

First Name «

Last Name

Phone Number =

Email Address +

Date of Inspection =

mmjdd/yyyy

County =

- Select -

Name of Gauge

Is the gauge in good operating condition? =

NORTH CAROLINA
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Sevenmile Swamp at SR18094 Gauge

Before After

AGENCY uuun",h‘

(/’ o " l q P '\_)
N4 ited ./
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Post-Storm Geospatial Data Collection Activities

* High Water Marks

« Coordinate collection of high water marks
« NCDOT
« USGS
« USACE
* NC Society of Surveyors
» Local governments

High Water Mark Location

1. Enter Information

e of Collector

High Water Mark (HWM) Photo Application

Notes (<150 ehar)
# attach a photo of the high water mark

2. Select Location

Searh  Lablon
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Benefits of a High Water Mark (HWM)

» Are the best resource to document a flood event

« HWM information can be used in a variety of mitigation and planning efforts

» Calibrate models

« Supports FIMAN (Flood Inundation Mapping Alert Network) and FRIS (Flood
Risk Information System)

« Supports research activities

» Public safety
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HWM Photo

c
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HWM Examples

=
NORTH CAROLINA
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HWM Examples
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Building Footprint Update Status

Risk Building Footprint Refresh
Current Status 4/9/2024
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Cumberland County, NC, Building Footprints R

In our second Public Domain Map pilot, OpenStreetMap US is partnering with North Carolina Emergency Management to refresh
building footprints in Cumberland County. Volunteer mappers can help improve public safety by contributing directly to the
government data creation process. In a future phase of the pilot, the data will also be made available for use in OpenStreetMap.
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Questions?

Gary Thompson, PLS

Deputy Hazard Mitigation Chief
NC Geodetic Survey Chief

200 Park Offices Drive
Durham, NC 27713

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

gary.thompson@ncdps.gov




