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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. 



ii 
 

Table of Contents 

Abstract _____________________________________________________________________ i 

Table of Contents ____________________________________________________________ ii  

Background ð Hurricane Katrina  ______________________________________________ 1 

Importance of Vertical Datums _________________________________________________ 2 

Vertical Datum Conversion ____________________________________________________ 6 

Vertical Datum Policy and Guidance ____________________________________________ 8 

Education and Workshops _____________________________________________________ 9 

Web Tool Development _______________________________________________________ 9 

Future direction ð New Gravity-based Datum ___________________________________ 11 

Conclusion _________________________________________________________________ 12 

References _________________________________________________________________ 13 



1 
 

  

 

Background ð 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 stormôs 

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). 

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. 

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. 

Figure 1. IPET Report on Hurricane Katrina . 
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