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Polls

Who Is a surveyor or engineer?

Did you know that NAD 83 and NAVD 88 are
being replaced in 20227

Should you care about this change?



SECTION 6.0 — MAPPING METHOD 5

umerica for the Future geodesy.noaa.gov

6.1 Vertical and Horizontal Control

All FIS Feports and FIRMs are referenced to a specific vertical datum. The wertical
datum provides a starting point against which flood, ground, and structure elevations can
be referenced and compared. Until recently. the standard vertical dstum used for newdy
created or revised FIS Reports and FIRMs was the Mational Geadetic Vertical Datum of
1929 (NGVD28). With the completion of the Morth American Vertical Datum of 1888
{MAVDE3), many FIS Reports and FIRMs are now prepared using MAVDEE as the
referenced verfical daturm.

National Geodetic
Survey and
Floodplain Mapping

Flood elevations shown in this FIS Report and on the FIRMs are referenced to NAVDEE.
These flood elevations must be compared to structure and ground elevations referenced
to the same wertical daturn. For information regarding conversion between NGVD20 and
NAWDES or other datum conwversion, wvisit the MNational Geodetic Survey website at
WA, NOS. NDSE.00V.

Temporary vertical monuments are often established during the preparation of a flood
hazard analysis for the purpose of establishing local vertical control. Alhough these
monuments are not shown on the FIRM, they may be found in the archived project
documentation associated with the FIS Report and the FIRMs for this community.

Interested individuals may contact FEMA to access these data.
The projection used in the preparation of this map is State Plane Zone (FIPS Zone
To obisin current elevation, description, and/or location infarmation for benchmarks in 3601). The horizontal datum was NAD 83, GRS 80 sphercid. Differences in datum
the area, please visit the NGS wehsite at www.ngs.nosa.oo spheroil, projection or UTM zones used in the production of FIRMs for adjacent
! - — = jurisdictions may result in slight positional differences in map features across
The daturn canvassion locations and values that were cakulzted for Flood County ars jurisdiction boundaries. These differences do not affect the accuracy of this FIRM.
provided in Table 20. Flood elevations on this map are referenced to the North American Vertical Datum of
. . . . 1988. These flood elevations must be compared to structure and ground eevations
Table 20: Countywide Vertical Datum Conversion referenced to the same wertical datum. For information regarding conversion
Cornasrsion from between the Mational Geodetic Vertical Datum of 1929 and the Morth American
Cuadrangle NGVDI ko Verticd Datum of 1988, wist the Mational Geodetic Survey website at
Cuadrangle Mams Ciornar Latibude Langituds NANVDES (feet) http/fwww.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
Flood Forest SE 44500 53625 a520 address:
Flood Laka iE 44500 -83.500 -0.863 NGS Information Services
- - p— - pp— NOAA, NNGS12
Flood t 3 4.500 5387 -0.55 ey ‘
oed Poimt iE 44,500 §3.87a 0.555 National Geodetic Survey
Flood Pond 3E 44,500 -£3.750 0554 SSMC-3, #9202
— - pap— 3 T e 1315 East-West Highway
Flood SE 3E 44.250 53750 0.847 ,
- - Silver Spring, Maryland 20910-3282
Flood SW W 44 250 -B3.625 -0.682 (301) 7T13-3242
Floiand SE 12750 53,500 0705 (301) 713-4172 (fax)
Metropolle 3E iE 44 375 -53.875 -0.554 To obtain current elevation, description, and/or location information for bench marks
Metropolla SW Fre 44,500 £3.375 0732 shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301)713-3242, or wisit its website at http//www.ngs.noaa.gov/.
Carmearsion Tram
Cuadrangle NGVDEI by
Ouadrangle Mame Coerier Latibude Longitude NAVDES (Feet)
Mveragqe Canversian from MGVIDZ3 to NAVDES = -1UES0 feat
A countywide conversion factor could not be generated for Flood County because B
the maximum variance from average exceeds 0.23 feet. Calculations for the . et R

vertical offsets on a stream by stream basis are depicted in Table 24.

Table 21: Stream-Based Vertical Datum Conversion

fuemrage Vertical Dstum

Flooding Sauncs Conversion Facior (feet)
Flower Crask -0UE04
mundation River -0.6E1
Littie Creak 0,545
Horth Fork Inundation River -LEZT

Patal Creak

513

FIRM
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1. Measuring Elevations Today



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

The National Spatial Reference System
(NSRS)

A common and consistent geospatial framework to meet the
economic, social, and environmental positioning needs of our Nation.

Foundational elements include: Latitude < Longitude * Elevation ¢
Gravity ® Shoreline Position

+ changes over time

Reliable FIRMs require data from disparate sources and dates be consistently aligned
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3 Categories of Vertical Datums

Orthometric

Ellipsoidal

Native GPS
measurements

Daily and Extreme

Water Levels

P " Raw Hydrographic Surveys
4 - vertically referenced with

RTK-GPS

Raw Lidar

Tidal

NOAA Bathymetry

- (MLLW)

Shoreline Mapping (MHW)
and Regulatory Boundaries
at the Coast
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The NSRS of Today (simplified)

Primary elements:
« North American Datum of 1983 - NAD 83 (2011)
« North American Vertical Datum of 1988 - NAVD 88

Current reference system is:

« Defined by relationships to published passive control;
« NOT time-dependent; and

* Primarily accessed via passive control
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2. Measuring Elevations in the Future
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New Reference Frames

5 el ) DRIRFI022

[

North American Terrestrial Reference Frame of 2022 (NATRF2022)

Additional Frames For:
Caribbean Plate (CATRF2022)
Pacific Plate (PATRF2022)
Mariana Plate (MATRF2022)

Read More: Blueprint for 2022, Part 1. Geometric Coordinates
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New Geopotential Datum

25°N

North American-Pacific Geopotentlal Datum of 2022 (NAPGD2022)
including GEOID2022

Read More: Blueprint for 2022, Part 2: Geopotential Coordinates
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The NSRS of Tomorrow (2022)

Primary elements:

* North American Terrestrial Reference Frame of 2022 (NATRF2022)
plus the Caribbean, Pacific, and Mariana plates

* North American-Pacific Geopotential Datum of 2022 (NAPGD2022)

New reference system is:

» Geocentric and defined by relationships to a global/international
ideal frame;

« Time-dependent; and
* Primarily accessed via GPS technology (and geoid model)
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Vertical Change (Offset)

Approximate predicted change from NAVD 88 to new vertical datum
redicted change estimated as NAVD 88 “zero" (datum) surface minus NGS gravimetric geoid
\

Updates available online from the
New Datums website and
Vertical offset of more Modernization News

than 1 meter

https://geodesy.noaa.qgov/datums/newdatums/index.shtml

XGEOID17



https://geodesy.noaa.gov/datums/newdatums/index.shtml
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3. NGS Tools and Coordination Efforts
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Tools to Access the NSRS

Online Positioning User Service Continuously Operating Reference
(OPUS) Tool Suite Stations (CORS)

Integrated Database (IDB) of
Published & OPUS Shared Control
(NGS Data Explorer)

A N O 5T Y4 ™ N _" >

View Map View List

Help
Map Layers

W()
fﬂ) &Lf H

Conlrol Types

X8
I
Horizontal ﬁ CORS §4
% CORS . A gpssie 8

A GPS Sites

4 Classical Horizontal A Classic Horizontal

Vertical ‘ Vertical Control

=
A% O Approx Height

J 0 GPS and Vertical Control
il @ GPS and Approx Height

O OClasslc Horz and Vert Control
= /:r

[1® Vertical Control
O Approximate Heights

cextons

Location radius E Miles
Mark Center

NS TSR SN O TR P Y

4 @Classlc Horz and Approx Ht

~7
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Transformation Tools

NGS Coordinate Conversion and Vertical Datum Transformation

Transformation Tool (NCA

7

*
(VDatum)
NGS Coordinate Conversion and Transformation Tool (NCAT)

& NOAA MRS anon

About Conversion Tool

Single Point Conversion Multipoint Conversion  Web services  Downloads Home About VDatum Download Online Docs & Support Contact Us

Convert from

8 LLh see utm xvz USNG Welcome to VDatum!

Enter lat-lon in decimal degrees . . ast Survey (O for Oparati 5 and
Map  Satelite Ll VDatum is designed to vestically transform geospatial data among a variety "
on Cownload the newest VDatum
Lat 392240867222 ey e , orthometric and lllpsoidal vertical datums - allowing users to convert their data from TURAI1) Bd N dachonts,
andon o o Gifferent hortzontal/vertical references into 3 comman system and enabling the fusion of Givarse
Lon | 985421515000 togk 9 (5] geospatial data in desired reference Animated tutorialt
\ degroes minules-secon The VDarum Demenstruton
or degrees minules-seconds tiple Features Projectia Tampa By,
Lat t Parida
- [39132871220 VDatum software is written in Java, 5o it runs on Mac OS X, Unix, VMP, and Windows oas =
L @ Lces) Lingoln Where available and uncertainties are established, VDatum supports the conversions among Bathymetry  Tepography
on ~  098-323174540 + following:
Hays =l oy L + Coordinate Systems: Geographic, UTM, State Plane Coordinates (SPC), and geocentric
ison d
or drag map marker to a location of . s s (€CeF)
interest EnRale e ecge Torms o T8 Worta mopemor Horizontal Datums: NAD27, NADS3(1986), and NADEX(HARN); and ellipsoidal datums
such as of ITRF, WGS84, and NADS3 seralizations
Vertical Datums:

&3, WGS84, ITRFES, ITRFBY, TTRFPO, NEOS 90, PNEOS 90,
Ellipsoid Height (m) b2, mres3, TTRe9s, TTRFSS, TTRFD7, 16597, ITRF2000,

H * G505, ITRF2008, IGS08, WGSB4(transit), WGS84(G730), —
Input datum NADS3(2011) - Output datum ( E e rV I C e p1s0). ). NADS3(PACPO0), = [ Vertical Datum |
AVDSS, NGVD29, PRVDO2, VIVDOR, ASVDO2, GUVDO4, Transformation
pe. £GM1996, and EGM1984 — =
\ ! LMSL. DTL. MTL. MHW, LWD, and MHMW - 1

Converted coordinates will be in output datum.

National Geodetic Survey

Positioning America for the Future

m About NGS Data & Imagery

Web Services Web Services

Home Explore our publicly available Web services that provides users access to NGS APIs. The resulis of all
Hybrid Geoid Height NGS web services are in JSON format.

Service AP

Gravity Predictor using
GRAV-D API GEOQID API - The Hybrid Geoid Height Service

NGS Data Explorer API
Web service that distributes the geoid height of the NGS hybrid geoid models in a

NGS Coordinate
Conversion and concise and portable way. The web service provides the geoid height (of a model
Transformation Tool specified by its model 1D) at any given lafitude and longitude. Learn more
(NCAT) API

Related Content: GEOID Models
Tools &
Software

PC Products
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Document Datums (Metadata)

I‘\IAD831(2011)’ \epoch 2010.00

H. Datum Realization/Adjustment Reference Epoch
)\ )

NAVDS88

V. Datum Reference Ellipsoid Geoid Model
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NOAA/Federal Coordination

Coordination

» Federal Geographic Data Committee (FGDC) FG DC.GOV
 Federal Geodetic Control Subcommittee (FGCS) "= eemins
« Geospatial Summits

2017 Geospatial Summit FEMA Feedback
« Kimberly Pettit, FEMA GIS Coordinator
+ Prepared with Paul Rooney

watch online
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geodesy.noaa.gov

ioaal Geodetic Survey Positioning America st co o l d i l .ati o l .

WWW.0RS.0080.80V

Cooperative Pilot Study (2011):
The Effect of Modernizing

the National Datums * NGS and FEMA;

in . |
e .,im ; * North Carolina Floodplain
A Cooperative Pilot Project between the Nati etic

e Cardine Hosdpiin MoppingProger, Mapping Program, and

North Carolina Geodetic Swrvey, an

e « North Carolina Geodetic Survey.

Key Outcomes:

« Recommendation of FEMA
Implementation plan to account
for coordinate and height shifts.

* Improved relative positional
accuracies and greater

W,Wd&odeﬂﬁ Survey

Monica

D i, o G T, ot 7T understanding of height

Scott Lekken, Natioas RS - in Mapplng . .

Tum ingn Neth oo Hoodp KD uncertainties will enhance
e atmitration « Ntional GeodeicSurvey guality of flood mapping.

”
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NOAA/Industry Coordination

2018 Industry Workshop Outcomes
« anticipated alpha/beta products

 standardized formats /

documentation.

Next Steps - Save the Date!

‘ n - e s

2018 NSRS Modernization Industry Workshop
Attendees (Silver Spring, MD).

« 2019 Geospatial Summit

« May 6-7, 2019 in Silver Spring, MD



4. Learning More

23



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

Resources from geodesy.noaa.gov

&

National Geodetic Survey

Positioning America for the Future

s e | A5 | e | o | e | s | R

New Datums
Home

Background

What to Expect
Get Prepared
Policy Decisions
Track our Progress
Naming Convention
Watch Videos
Related Projects
New Datums FAQ
Contact Us

gz Subscribe for
y email notifications

Events

Industry Engagement
2019 Summit

2017 Summit

2015 Summit

2010 Summit

New Datums: Replacing NAVD 88 and NAD 83

To improve the National Spatial Reference System (NSRS). NGS will replace
the North American Datum of 1983 (NAD 83) and the North American
Vertical Datum of 1988 (NAVD 88) with a new geometric reference frame and
geopotential datum in 2022

The new reference frames will rely primarily on Global Navigation Satellite
Systems (GNSS). such as the Global Positioning System (GPS), as well as
on a gravimetric gecid model resulting from our Gravity for the Redefinition of
the American Vertical Datum (GRAV-D) Project

These new reference frames will be easier to access and to maintain than
NAD 83 and NAVD 88, which rely on physical survey marks that deteriorate
over time

Track our Progress
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geodesy.noaa.gov

Science and Education

geodesy.noaa.gov

vﬂ National Geodetic Survey

Positioning America for the Future

e T e e R

Quick Links NOAA's National Geodetic SU arodes tog PR tor all I, k- '

OPUS positioning activities in the Nation. The foundational elements of latitude 00 “Ig ﬂr
ongitude, elevation, shoreline information impact a wide range of important Bench

CORS activities 9

Survey Mark Datasheets M m

o o arKs:

Today's Presentation: BETA OPUS-Projects:
the Next Generation of OPUS-Projects

Monthly

Webi i
epinar ﬁ >
-
eries T
o S NGS o NG
000/10229 L |
L J
p——

SAVE THE DATE:
November 15" at 2 pm
Vertical Datum Changes for
Floodplain Mapping

With The COMET Program

Educational Videos (12)

3,0~

What are Geodetic Datums?

Online Lessons (4)

Foundations of
Global Navigation

Satellite -
Systems A% \
N f" s
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Email Subscriptions

From NGS Homepage:
geodesy.noaa.gov

National Geodetic Survey

Positioning America for the Future

Quick Links NOAA's National Geodetic Survey (NGS) provides the framework for all l k- I .
positioning activities in the Nation. The foundational elements of latitude, ﬂﬂ "lg ﬂr s u bs c rl b e

OPUS . ) . L ) ;

CORS Ionﬁg|.ttL.Jde. elevation, shoreline information impact a wide range of important Be“cll - I
activities.

Survey Mark Datasheets Mamsg to n u r e m al
Learn more about: = t 'f H t -

NGS Data Explorer = Data and tools we provide n o I I ca I n n 5

OPUS Projects = Activities in your area
Geodetic Tool Kit = Applications of geodesy

State Plane Coordinates

- :
L magery:
UFCORS
= e

Hurricane Michael
GEOID GNSS & GPS Data

(TS SETE T Hurricane Florence
GPS on Bench Marks

Geodetic Advisors Get coordinate information and Download data and critical Tropical Storm Gordon %

Storm Imagery the tools you need to work information into nautical charts. ) 2 NGS Tra ln]ng
. Previous Storm Imagery

Publications independently.

Learn More Learn More
2019 Geospatial Summit &

FAQs _ ) . m NGS Webinar Series
* M Save the Date:

Next Geospatial NA
View guidelines and get tools to

Subscribe for
email notifications

Summit on May 6-7, . NGS GPS on BenchMarks

2018

NGS works closely with the

’ support land surveyors. global researchers advancing
| n 2 02 2 : geodetic science.
£ Learn More Learn More

10/5/2018 - Interactive
Map Supports NOAA
Sentinel Site Program

Datums & Transformations 09/28/2018 - NGS
Scientists Describe

Positional Reference

W
‘%%‘“\\\S‘.

Learn more...

ed ‘wl‘;il'iwhl) h

Classes and educational NGS defines datums to help System Changes
resources on scienfific topics align data and tools to fransform
relating to geodesy. coordinates. 09/21/2018 - Hurricane
Learn More Learn More Florence Damage
Assessment

Previous News Stories

Created 10-16-2018
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Recap

NGS and NAVD 88 are critical to floodplain
mapping.

NAVD 88 is going to be replaced in 2022.

The tools to access NSRS and
transform/convert data that you used

today will be expanded for 2022.

Spread the word to help coordinate,

educate and prepare!

geodesy.noaa.gov




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

THANKYOU!

Christine.Gallagher@noaa.gov



