S. Army Corps of Engineers:
Review of Progress Toward
Consistent Vertical Datums

by Jim Garster and Mark Huber




REPORT DOCUMENTATION PAGE G apaed

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information
Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other
provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) | 2. REPORT TYPE 3. DATES COVERED (From - To)
01/08/2016 Civil Works Technical Series March 2016 - July 2016
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

U.S. Army Corps of Engineers: Review of Progress Toward Consistent
Vertical Datums

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Jim Garster P2 145759
Mark Huber

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Directorate of Civil Works REPORT NUMBER
US Army Corps of Engineers CWTS 2016-04

Washington, DC

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)
Institute for Water Resources
7701 Telegraph Road (Casey Building)

Alexandria, VA 22315 11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

CWTS 2016-04

12. DISTRIBUTION/AVAILABILITY STATEMENT

Available through National Technical Information Service, Operations Division
5285 Port Royal Road

Springfield, VA 22161

13. SUPPLEMENTARY NOTES

14. ABSTRACT

This report describes work that has been conducted under the USACE Actions for Change Program, Theme 1:
Comprehensive Systems Approach, Vertical Control Product Delivery Team to insure all US Army Corps of Engineers
(USACE) projects and activities are referenced to the proper vertical reference frames or datums to correctly compensate
for subsidence, sea level rise and any adjustments of the reference frame. This report includes steps USACE has made

since Hurricane Katrina to improve public safety and reduce project vulnerability to changing conditions, such as
subsidence and sea level change.

15. SUBJECT TERMS

Datum | Vertical Datum | Vertical Control | National Spatial Reference System |  Tidal Datum |
16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF |18. NUMBER| 19a. NAME OF RESPONSIBLE PERSON
a. REPORT | b. ABSTRACT | c. THIS PAGE|  ABSTRACT g:ees Jim Garster

19b. TELEPHONE NUMBER (Include area code)
U U U uu 703-428-9026

Standard Form 298 (Rev. 8/98)
Prescribed by ANSI Std. Z39.18



Abstract

A vertical datum is the most important part of any geospatial data, no matter how it might have
been collected. Internal and external analyses conducted after Hurricane Katrina highlighted the
need for all US Army Corps of Engineers (USACE) projects and activities to be referenced to the
proper vertical reference frames or datums to correctly compensate for subsidence, sea level rise
and any adjustments of the reference frame. USACE also realized that elevations need to be
consistent with federal standards and tied to the National Spatial Reference System to share with
other federal, state, or local partners. To provide consistency across the various districts, USACE
developed several guidance and policy documents related to vertical datums and designated and
certified district datum coordinators to enable Districts and MSCs to implement policy and
guidance into the planning, engineering, design, operation, and maintenance of USACE projects.
USACE also provided training and workshops, as well as several web-based tools to facilitate
compliance with these policies and help support any future changes associated with adjustments
to the reference frame. As geospatial measurements become more precise and we can better
define the size and shape of the earth, it is anticipated that a new datum will emerge in the near
future. The steps USACE has made since Hurricane Katrina are improving public safety and
reducing project vulnerability to changing conditions, such as subsidence and sea level change.
These steps will allow the districts to easily update to any new datum/reference frame when they
are released. This work has been conducted under the USACE Actions for Change Program,
Theme 1: Comprehensive Systems Approach, Vertical Control Product Delivery Team.

Please cite as:
Garster, J and Huber, M. (2016), U.S. Army Corps of Engineers: Review of Progress Toward Consistent Vertical
Datums. Civil Works Technical Report, CWTS 2016-04, U.S. Army Corps of Engineers: Washington, DC.
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U.S. Army Corps of Engineers:
Review of Progress Toward
Consistent Vertical Datums

Background — Hurricane Katrina

Hurricane Katrina was one of the most devastating storms to strike the United States in the past
100 years. This storm highlighted several weaknesses and vulnerabilities of the hurricane
protection system in Southeastern Louisiana. As part of the effort to understand these issues and
improve the system, the USACE conducted an investigation by an Interagency Performance
Evaluation Task Force (IPET). IPET consisted of members from USACE, academia, and other
federal and state agencies and was
charged with examining the storm’s
impact on the systems in place to
mitigate and protect against these
types of storms. IPET developed a
report on the findings and lessons
learned (IPET 2006).

b s ki

One section of the report focused on
the discovery of errors of one to
three feet in some of the elevations
used in design, construction,
operations, maintenance, and
evaluation of hurricane and flood
risk reduction structures in New
Orleans and Southeastern Louisiana.
These errors were the result of
ongoing subsidence/sea level rise
across the region that impacted the
elevation values calculated for land
and water level surfaces based on
local benchmarks and tide gauges. Figure 1. IPET Report on Hurricane Katrina.

Sinking benchmarks was not the only

issue: additional inconsistencies resulted from the common belief that elevations based on the
regional geodetic survey control were the same as those based on the local tidal datums. These
issues could be expected in any location where vertical movement of the land surface and
changes in water levels have occurred and/or are expected to occur in the future.

Performance Evaluation of the
New Orleans and Southeast Louisiana
Hurricane Protection System

Final Report of the Interagency




The datum-related problems identified in the IPET report highlight the need to ensure that all
USACE projects across the country, whatever the mission, are referenced to the proper vertical
reference frames or datums. Additionally, these project vertical reference frames or datums need
to be adequately referenced to nationwide spatial reference systems used by other federal and
local agencies responsible for flood forecasting, hurricane surge and inundation modeling,
navigation, flood insurance rate maps, hurricane evacuation route planning, coastal boundary
delineation, bathymetric mapping, and topographic mapping.

Importance of Vertical Datums

Datums are the most important part of any geospatial measurement. A datum is a reference frame
or surface from which measurements are made and provide for consistency in the measurements.
For example, if measurements from different collection platforms or devices are all collected on
the same datum, they can

easily be combined Datums for 8761426, GREENS DITCH, LAKE ST. CATHERINE, LA
because they all start All figures in feet relative to station datum

with the same reference.
Horizontal datums are
those used as a reference
for x and y measurements e R
and vertical datums are MHW: 3.33
those used as a reference
for a height or elevation
measurement. Vertical
datums can be used to
define measurements to a
water surface, often with
the use of a water level
gauge. Near the coast,
there can be numerous
local vertical datums,
which can cause
confusion (Figure 2).

3.5+

Figure 2. Example of tidal datums at a tide gauge in Louisiana.

Most of us are familiar

with the term elevation, which typically defines a vertical measurement relative to a gravity
surface such as the geoid (with which most of us are not familiar). In the United States, the most
widely used horizontal datum at the current time is the North American Datum of 1983 (NAD
83) and the most widely used vertical datum at the current time is the North American Vertical
Datum of 1988 (NAVD 88). The National Spatial Reference System (NSRS) currently is defined
with NAD 83 (2011) for horizontal datum and NAVD 88 for vertical datum.



Elevation vs. Datums

Levee Crown
140 — | 14.0°' NGVD29
138 14.5" NAVDS8

-\ 13.5' MSL
14.5

MSL

NGVD29

NAVDE8

not to scale

Figure 3. Example diagram of project datums.

One of the first nationwide vertical reference frames or datums used in the US was the Sea Level
Datum of 1929 (called SLD 29). This datum was established using 26 tide gauge stations around
the US and Canada as control for vertical survey (level) measurements collected across the
country. This was no mean feat, encompassing more than 60,000 miles of surveying. Since this
SLD 29 was tied to tide gauges, many people considered it the equivalent of Mean Sea Level
(MSL), which was not the case. In 1973, the National Oceanic and Atmospheric
Administration’s (NOAA) National Geodetic Survey (NGS) renamed this datum the National
Geodetic Vertical Datum of 1929 (NGVD 29) to try to dispel this misconception. However,
many still consider elevations tied to NGVD 29 as elevations tied to MSL. This misconception
was one of the issues that resulted in errors for elevations on projects in New Orleans at the time
Katrina made landfall. However, as Figure 3 shows, there can be significant differences between
MSL, NGVD 29, and NAVD 88 and these differences change with location due to the datum
surfaces not being parallel to each other.

In coastal regions of the US, most USACE projects are tied to a tidal datum. A tidal datum is a
surface defined by averaging a particular phase of the tide. Examples of tidal datums are Mean
High Water (MHW), MSL, and Mean Lower Low Water (MLLW), as shown in Figure 2. Tidal
datums are computed using observations acquired at a specific tide station and are only valid in
the vicinity of that particular station. Tidal datums are also associated with a tidal epoch based on



a specific 19-year cycle (actually 18.6 years) of the position of the sun and moon relative to the
earth. The time period of the current National Tidal Datum Epoch (NTDE) is 1983-2001. Epoch
changes are important to account for the changes in sea levels. If not accounted for, Epoch
changes can introduce bias into sea level measurement data. A datum located in a water body is
considered tidal if the variation in water level is sufficiently predictable based upon the phases of
the moon and sun. Otherwise, it is considered a non-tidal (hydraulic) datum (Figure 4). Often
projects will have ties to a tidal datum and a geodetic datum.

MEAN LOWER LOW INLAND WATERWAY LOW WATERPOOL  LAKE OR RESERVOIR POOL
WATER REFERENCE LOW WATER REFERENCE DATUMS REFERENCE DATUMS
DATUM REFERENCE
DATUMS

MAINTAINED AND
VARIOUS EXCAVATION GRADES | REGULATED PROJECT

(MAINTAINED PROJECTDEPTHS) | DEPTH

Vertical Datums used on Coastal
and Inland Navigation Projects

Figure 4. Vertical datums used at USACE projects.

In areas with anomalous trends in relative mean sea level that produce a rapid change in the
relationship between the land and water, a shorter period of time must be used to determine the
Local Mean Sea Level. There are parts of the country in which the local land movement
combined with sea level change (SLC) is so great that waiting for 19 years of data to develop a
new tidal datum epoch is too long. For example, the gauge at Grand Isle, LA (Station ID:
8761724) is experiencing an SLC increase of 9.24 mm/yr. using the standard length tidal datum
epoch (18.6 years), this tide gauge would have moved more than half a foot upward and its
average vertical location will be off by approximately 0.3’ (the difference is due to tidal effects).
These areas undergoing rapid changes require a more frequent determination of Local Mean Sea
Level (LMSL). Additional information is available in NOAA (2014).
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In inland regions of the US, most USACE projects should be tied to the NSRS geodetic datums,
currently NAD 83 for horizontal
and NAVD 88 for vertical.
Projects are often tied to a local
water level datum, usually a
river or other large body of
water in addition to the geodetic
datum (Figure 4). These local
water level datums are
important in understanding the
effects of water flow. However,
since these local datums are
limited to small areas it is
important to have connections
to a national datum such as
NAVD 88 to allow data to be
shared across larger areas and
regions and to ensure consistent
modeling.

Various dynamic processes can  Figure 5. Impacts of Subsidence on passive vertical control marks.

impact elevations tied to

geodetic and water level datums, and therefore these processes need to be monitored. Dynamic
processes that impact elevations include subsidence (sinking of the land surface), post glacial
rebound (rising of the ground), and global sea level rise. Seismic activity can impact elevations
but tend to be handled differently since these types of events can be marked in time by means
other than surveys and are not always in the same direction. In areas of subsidence, elevations
can appear to be higher than they actually are due to the sinking of the land (Figure 5).
Monitoring subsidence entails comparisons to fixed points outside of the region where
subsidence is occurring. Global sea level rise is occurring due primarily to the thermal expansion
of the oceans and melting glaciers, and it varies regionally around the globe. In some areas of the
country, such as southern Louisiana and the Chesapeake Bay, both subsidence and sea level rise
are occurring. Elevations in these regions need to be monitored and periodically adjusted to
account for the cumulative effects of these processes. In areas of the upper northwestern US and
Alaska, post glacial rebound can cause elevations to appear lower than they are due to land rising
relative to the ocean.



Vertical Datum Conversion

Changing the reference datum can be confusing and is easily mishandled. There are several
software applications that can convert an elevation from one datum to another. They involve
modeling the differences in the datum surfaces and interpolating between known relationships. A
good example, VDatum developed by NOAA can be found at:
http://vdatum.noaa.gov/vdatumweb/.

When performing the conversion using known relationships between various datum surfaces
near a NOAA Tide Station, Equation 1 can be used.

HT:HF+(f-t) (l)

Where f is the datum value of the known elevation, t is the datum value of desired elevation, He
is the known elevation/datum, and Hr is the desired elevation/datum. The values for f and t for a
specific gauge are found on the NOAA/CO-OPS webpage.

The values for both f and t are obtained from the NOAA/CO-OPS website shown in Figure 6.

Elevations on Station Datum

Station: 9439040, Astoria, OR
Status: Accepted (Apr 17 2003)

Units: Feet

Datum
MHHW
MHW
MTL
MSL
DTL
MLW
MLLW
NAVDES
STND

Value
10.84
1017
6.78
6.74
6.54
3.40
223
202
0.00

T.M.: 120
Epoch: 1983-2001
Datum; STND

Description

Mean Higher-High Water

Mean High Water

Mean Tide Level

Mean Sea Level

Mean Diurnal Tide Level

Mean Low Water

Mean Lower-Low Water

North American Vertical Datum of 1988

Station Datum

Figure 6. Datum Table and Image from NOAA/CO-OPS Website.

http://tidesandcurrents.noaa.gov/stations.html?type=Datums

Here is an example calculation to convert an elevation value of 12.0° MSL to NAVDS8S near the
tide gauge in Astoria, OR.

Hr=12.0"+(f-1)

Hr =12.0" + (MSL - NAVD88)

Hr=12.0" + (6.74’ - 2.02")

Hr=12.0"+4.72°

Hr=16.72 NAVD88


http://tidesandcurrents.noaa.gov/stations.html?type=Datums
http://tidesandcurrents.noaa.gov/stations.html?type=Datums

When performing a conversion based on elevations of a nearby bench mark referenced to various

datum surfaces Equation 2 can be used.
Hr =Hr- (f-1)

Where f is the elevation of a nearby bench mark
referenced to the datum you are shifting from, tis
the elevation of the same nearby bench mark
related to the datum you are shifting to, Hr is the
known elevation/datum, and Hr is the desired
elevation/datum. The values of f and t for a bench
mark may be found on a NGS datasheet or in U-
SMART (see more about U-SMART in Web Tool
Development section of this report).

Here is an example calculation to convert an
elevation value of 12.0° NAVDS&8 to NGVD29
near the bench mark ALCO in New Orleans, LA.

Hr=12.0" - (f- t)

Hr = 12.0° - (NAVD88(2009.55) - NGVD29(93))
Hr=12.0"- (5.8° - 6.8")

Hr=12.0" - (- 1.0°)

Hr = 13.0° NGVD29

Caution! Keep in mind that this method will also
incorporate any changes in the elevation due to
subsidence if the two elevations are from different
epochs. This may not be the appropriate method of
shifting between datums.

A commonly used datum transformation application
called Corpscon is found at:
http://www.agc.army.mil/ under the Missions tab.

All shifts in Corpscon are done at the 1994 epoch
therefor Corpscon does not include any local land
movement as opposed to the above procedure. See
the Corpscon User Guide for more details. You
need to be sure which of the methods is appropriate
for your requirements.

)

The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

571342
571342
BJ1342
BJ1342
BJ1342
BJ1342 PI B
BJ1342 STATE/COUNTY- LA/ORLEANS
BJ1342 COUNTRY

BJ1342 USGS QUAD
571342
571342
BJ1342
BJ1342%
BJ1342%
571342
BJ1342
BJ1342
571342 **Thiz =

U
- SPANISH FORT (1992)

*CURRENT SURVEY CONTROL

NED 23 (2011) POSITION- 30 01 3§S@gi0(N) 0820 06 46.20966 (W)  ADJUSTEZD
ELLIP HT-  -24.36& (06/27/12)  ADJUSTED

2 - 2010.00
RT EIGHT - 1.78  (meter fae:) GBS 0BS

- 2009.55

tation is located in a suspected subsidence area (see below).

BJ1342 SUPERSEDED SURVEY CONTROL

Br1342

BJ1342 ELLIP B (10/11/11) -24.380 (m) GE( )41
BJ1342 I 2007)- 30 01 36.52280(N) 080 06 46.21037 (W) AD( )0
BJ1342 NI (03/12/08) 1.84  (m) UNKNOWN model used GB( 21)
BJ1342 NI (06/22/05) 1.87  (m) 6.1 () 3
BJ1342 N (05/08/05) 1.98  (m) USGG200 model used GBS

BJ1342 N (12/05/26) 2.008 (m) 6.59  (£) ADJU: 12
BJ1342 N (08/12/24) 2.00 ) 6.6 (£ 3
BJ1342 N (02/12/24) 2.0 6.57  (£) 12
BJ1342 NAVD (08/04/22) 2.0 >\ o3 modsl used

BJ1342 NGVD 29 (11/16/83) 2.06 (m) fJ LEVELING 3
BJ1342 NGVD 2.061 (m) .78 (f) ADJUSTED 12

VD 29 (05/21/91)

Figure 7. Typical NGS Datasheet.

Figure 8. U-SMART Point Details Page.


http://www.agc.army.mil/%20under%20the%20Missions%20tab.

Vertical Datum Policy and Guidance

As a result of the lessons learned from Hurricane Katrina, USACE developed a series of policy
and guidance documents relating to vertical datums (Figure 6). The purpose of these documents
is to make sure USACE projects are properly referenced to the correct vertical datum based on
the project type. The first of these documents was the Engineer Circular (EC) 1110-2-6065,
“Guidance for a Comprehensive Evaluation of Vertical Datums on Flood Control, Shore
Protection, Hurricane Protection, and Navigation Projects,” released on 1 July 2007. This EC
was a temporary policy and guidance document to help districts evaluate existing projects and
guidelines for referencing new projects to the proper datums while more rigorous policy was in
development. The policy portion of this EC was subsequently encompassed by Engineer
Regulation (ER) 1110-2-8160, “Policies for Referencing Project Elevation Grades to Nationwide
Vertical Datums.” This ER, released on 1 March 2009, ensures that controlling elevations and
local datums on USACE projects are properly and accurately referenced to National Spatial
Reference Systems (NSRS) used by other federal, state, and local agencies responsible for flood
forecasting, inundation modeling, flood insurance rate maps, navigation charting, and
topographic mapping. Instructions on how to implement the EC and ER was provided by
Engineer Manual (EM) 1110-2-6056, “Standards and Procedures for Referencing Project
Elevation Grades to Nationwide Vertical Datums,” released on 31 December 2010. This EM
provides technical guidance for referencing project elevation grades to nationwide vertical
datums established and maintained by NOAA NGS.

An Engineering and Construction Bulletin (ECB) that directs the use of a new surveying
database (see below) to track project control and compliance with policy on datums was released
in December 2014 (USACE 2014). A memo was also sent out from USACE HQ on 24 October
2014 describing how best to convert navigation projects referenced to older tidal datums to now
reference mean lower low water (MLLW).

DEPARTMENT OF THE ARMY EC 1110-246085
US Army Corps of Enginoss
CECW-CE Washington, DC 20314-1000

£m 11102.0008
31 Decermber 2010

US Ammy Corpa
o Enginears.

Circutar
1110-2:6085 1.Juby 2007

Engineering and Design
COMPREMENSIVE EVALUATION OF PROJECT DATUMS
ENGINEERING AND DESIGN

Datums.

Vertical
‘Shore Protection, Hurricane Protection, and Navigation Projects

Standards and Procedures for
Referencing Project Elevation
Grades to Nationwide Vertical
Datums

2. Applicability

ENGINEER MANUAL

Figure 6. USACE Vertical datum policy and guidance documents.



Education and Workshops

Vertical datums can be difficult to understand and
use correctly. A series of training classes was
developed to reach out to those most impacted by
changes in vertical datums. The first class, taught in
April 2007, educated representatives from each
district on how to determine if projects were
connected to the proper vertical datums, and how to
make corrections. This course was held again in Oct
2009 and later made into a USACE Prospect
course.

In addition to formal training for district datum

coordinators and other technical staff, a series of Figure 7. Datum workshop at New England
datum workshops was developed and provided at ~ District Office.

districts. These workshops consisted of two

sessions: a two-hour overview workshop designed for engineers, program managers, Supervisors,
planners, and anyone involved with the overall planning and execution of civil works projects;
and a four-hour workshop designed for technical personnel engaged in the surveying and
mapping of civil work projects. Workshops were conducted at Sacramento, St. Paul, New
Orleans, and Jacksonville in 2009; New England, Buffalo, Charleston, Albuquerque, and Mobile
in 2010; Alaska, San Francisco, and Galveston in 2011; and at Los Angeles, USACE HQ, and
New York in 2012. These workshops reinforced the need to be aware of the importance of
referencing the correct datums and the possible consequences if done improperly. The
development of the DDC course and the datum workshops was done with support from members
of NOAA’s NGS, Coast Survey, and Center for Operational Oceanographic Products and
Services (CO-OPS). These members from NOAA were involved in the development and
instructions of the workshops and training courses.

Web Tool Development

In 2007, the Comprehensive Evaluation of Project Datums (CEPD) effort was started as a
response to General Strock’s 4 December 2006 “Memorandum on the Implementation of
Findings from the Interagency Performance Evaluation Task Force for Evaluating Vertical
Datums and Subsidence/Sea Level Rise Impacts on Flood Control, Shore Protection, Hurricane
Protection, and Navigation Projects.” This memo required USACE districts to evaluate all
existing projects to ensure they were tied to the correct and current vertical datum(s), provide a
plan to take corrective action if the project was not tied to the correct datum(s), and implement
the plan to make the necessary changes to the project control based on the plan. A CEPD web
tool was developed to track individual districts’ progress with a project evaluation phase (Figure
8).



US Army Corps of Engineers
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Figure 8. Webpage for CorpsMap related web
tools, including CEPD compliance tracking
(lower right).

In 2008, the CEPD Compliance Tracking Tool
(CCTT) was developed as phase two, designed to
track individual districts’ progress with making
projects compliant with the vertical datum
standards as defined in the EC 1110-2-6065, which
was superseded by ER 1110-2-8160. In 2009, the
USACE Survey Monument Archival & Retrieval
Tool (U-SMART) was developed to capture and
store project control and their connections to the
NSRS and associate these control points to
USACE projects (Figure 9). This database allows
each District to manage and maintain its own
project control points, ensures the control points
are current and correctly tied to the NSRS, and
promotes the use of common control by both in-

house and contracted surveys as well as the public. In 2014, CCTT was incorporated into U-
SMART to allow new projects (not originally part of the CEPD effort) to be tracked for
compliance with USACE datum standards and policy. U-SMART is available at

http://usmart.usace.army.mil.
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Future direction — New Gravity-based Datum

As the ability to make horizontal and vertical measurements has become more precise and
accurate in the geospatial community, the need for a well-defined reference system or datum has
become increasingly important. Current horizontal and vertical datums within the NSRS have
limitations based on how they were developed and derived from mostly terrestrial surveying
methods on passive control marks, sometimes called benchmarks (NOAA 2013). The NGS is
developing a new reference frame that is expected to be released in 2022 and will be based on
measurements from the Global Navigation Satellite Systems (GNSS) and well-defined gravity
models referred to as geoid models. This new reference frame will provide for more consistent
measurements across the US and consistency between hydrologic and geodetic-based datums.

Approximate Orthometric
Height Change

Orthometric Height
(Meters)

. High: 0.1 m
. Low:-13m

Figure 10. Approximate Orthometric and Ellipsoid Height Change Expected with New Datum (from NOAA
2013).

To provide a more uniform transition to this new datum, it is important that project control be
connected to current NSRS datums, NAD 83 (current realization) for horizontal and NAVD 88
for vertical. This will allow users to easily update to the new datum/reference frames when they
are released in 2022. NGS is planning to develop transformation methodology and tools for the
user to transform their existing data from NAD 83 (current realization) and NAVD 88 to the new
reference frame or datum. The effort to standardize vertical datums and the associated web tools
will facilitate a rapid transfer to the new datum while minimizing the potential for conversion
errors. U-SMART is expected to aid in the transition to this new datum for USACE users.
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Conclusion

Datums, specifically vertical datums, are the most important part of any project that involves
geospatial data or geospatial measurements. This is especially true when this data is used to
make decisions on aspects of projects that relate to elevations, such as inundation mapping or
planning, design, operation, and maintenance of structures that provide for public safety. Making
sure that projects or data collected for a project are tied to NSRS helps users to ensure that any
future datum changes can be taken into consideration. USACE districts have made great strides
in making sure that projects are tied to the NSRS and coastal projects tied to the National Water
Level Observation Network (NWLON) tidal gauges. Currently, 30 districts are using U-SMART
to connect their project control to the NSRS to ensure everyone involved uses the most up-to-
date and current control. The remaining districts are expected to begin using U-SMART over the
next couple years.
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