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Presenter Notes
Presentation Notes
Introduction:  

Hello, my name is Ethan Bowe,  I am a Project Engineer working in the Ports and Harbors group at Foth Infrastructure & Environment. Before working at Foth I was at Great Lakes Dredge & Dock for several years working on the contracting side of the dredging industry. 

The presentation today is to support the community and industries in understanding of the impending changes to the National Tidal Datum Epoch.  After a brief introduction of how this datum is developed along with highlights of what could change, we will get into how this has the potential to impact existing and future resilience efforts in the state of Florida. 



National Tidal Datum
Epoch Update
Introduction
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Presenter Notes
Presentation Notes
Let’s get started, I am hoping to provide some food for thought to spur some discussion and help us all develop an actionable plan for our projects. The information I am presenting here is a look back at the data that has already been collected, so we can prepare for where we are today. 


National Tidal Datum Epoch Introduction

+ Tidal Datum: “A tidal datum is a standard TIDAL DATUMS
elevation defined by a certain phase of the e oBSemED

4 V4
tlde- , MEAN HIGHER HIGH WATER

MEAN HIGH WATER

+ Tidal Datum Epoch: ‘a 79-year time
period established by the National Ocean
Service for collecting observations on
water levels and calculating tidal datum
values.”
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Presenter Notes
Presentation Notes
So what is the National Tidal Datum Epoch?  The National Tidal Datum Epoch is a standardized 19-year period established by the National Ocean Service (NOS)—a division of NOAA—for collecting water level observations and calculating tidal datum values such as: Mean Sea Level (MSL), Mean Lower-Low Water (MLLW), Mean High Water (MHW), and Mean Higher-High Water (MHHW). This 19-year span is chosen to encompass the full Metonic lunar cycle, which influences tidal patterns. The NTDE serves as the reference framework for: coastal navigation, flood risk modeling, marine boundary demarcation, dredging and engineering projects, and environmental planning. 

Tidal datums are calculated using data from tide stations strategically located along the U.S. coastline. These stations capture regional variability in tides. The data is statistically analyzed and correlated with geodetic datums like NAVD88 to ensure consistency across mapping and surveying systems.


National Tidal Datum Epoch Introduction
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Presentation Notes
The network of 57 stations located along our coastline have been continuously collecting data for a long period of time. The data collected at each station is analyzed to produce tidal values specific to the vicinity of the station. The current tidal datum we use today was calculated for the time period between 1983 to 2001.  The planned epoch update is a major undertaking by NOAA driven by necessity and practical applications.

There are multiple factors that can influence how the NTDE will change. First, SLR: The average rate of sea level rise has increased, and the NTDE must reflect these changes to remain accurate. Next is Land Movement: Vertical land motion (uplift or subsidence) affects local sea level measurements. Updating the NTDE accounts for these geophysical changes. Tidal Constituents are also a factor: Long-term shifts in tidal behavior due to climate and oceanographic changes require recalibration of tidal datums. Lastly, Astronomical Cycles play a role as well: The NTDE spans 19 years to cover the full Metonic cycle, which influences tidal patterns. This cycle necessitates periodic updates.

Now that we have an understanding of what the National tidal datum is and how it is adjusted,  we can look at some data for several stations to get a feel for how much of a change we are talking about.
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Presentation Notes
The data shown here is the observed annual mean sea level plotted relative to the full data collection period.  The data is presented this way so that the slope of the best fit line drawn through the data gives a quick analysis of the amount of change over time.  While the data does fluctuate annually, the slope of the line is evident throughout all stations along the entire Florida coastline.



NOAA Tide Station Control Points MSL Change
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Presentation Notes
Some areas have experienced more change than others.  However each station on the Florida coast does in fact show real change over time.  Some show increase in the rate of change since the last epoch was calculated. Some tidal stations in Florida have been collecting data as far back as 1900. 

This trend is evident at all tidal gauges on along the Florida coast. {CLICK} Our current Epoch, is relative to the period of time identified here between 1983 and 2001. As you can see, the average in this range will be lower than the period of the upcoming Epoch, being between 2001 and 2020.  



National Tidal Datum Epoch MSL Change
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{ENTER} Doing a quick tour along the Florida coast we can see what the proposed change could be once NOAA has accepted the new epoch.  The way this might show up for most of us is that the offset between tidal datums and NAVD88 could be changed by the values shown here.  This matters because we are all using GPS outputting NAVD88 elevations.  If the old offset between NAVD88 and MLLW for Naples was about 2.0’ the new offset will be 1.75’; in effect deepening the seabed elevations reported in MLLW tidal datum. 
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Presentation Notes
{{ENTER} There is a consistent roughly 0.2’ of change along the entire Florida coast.  Depths or elevations reported in reference to tidal datums aren’t the only thing that will see changes.  The USACE has regulatory jurisdiction to the annual high tide line.  Once the epoch is updated, that elevation will change as well.  This will produce a horizontal expansion of the area of regulatory jurisdiction.  In places with extremely flat slopes this change could be substantial.  



MSL Change & NTDE
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Presenter Notes
Presentation Notes
We have touched on how we’ve gotten to where we are today, but next we are going to look at some examples of where this change is likely to be most impactful to our projects. It is important to ensure that we not only designing our projects to meet the current conditions but where the project will be throughout its lifecycle. For a stone revetment who’s functionality relies on proper elevation, knowing where we were, where we are, and projecting where we are going is critical path to an effective design both in functionality and in cost.  Do it once, do it right, and use the best available data to support your work. 


National Tidal Datum Epoch Impact Areas
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Presenter Notes
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In short the entire Florida coast is due for an update on the datums that are used to define design elevations, establish lines of demarcation that are related to tidal ranges, and ensure that the best available data is being used to make our shoreline more resilient. These elevations will provide up to date references for infrastructure planning and flood risk management, while avoiding costly mistakes in construction, dredging, and legal boundary definitions. 


NTDE Update
Stakeholder Impact
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Presentation Notes
Next we are going to dig in on some specific examples of where these changes will show up, and where the potential impacts to our work could arise.  The impending change is set to occur in 2027, however this has been a bit of a moving target, and recent changes in language at the federal level may impact when the epoch is updated.  That said, each project that is in the design phase, which typically spans years, should have a discussion of the impacts related to this update and strategically plan around them.


MSL Change & NTDE Datum Change
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Presenter Notes
Presentation Notes
One of the areas that the change to the National Tidal Datum Epoch will be most apparent and provides a good visual for the change is with bathymetric surveys. For those that aren’t familiar with bathymetric surveys, here is a quick description. The survey boats collecting data are using RTK or PPK level DGPS to measure bottom depths.  That data is not collected in the local tidal datum, but is collected using orthometric heights relative to NAVD88. Through the magic of geodesy, the ellipsoid, and the geoid, you end up with repeatable elevations that are then converted to the local tidal datum within the software or afterwards. Shown here is a typical datum conversion chart for a project where NAVD88 loosely models mean sea level. {ENTER}.  On the left we have the old epoch, and on the right we have the new epoch.  You can see that the NAVD88 location does not change, but the local tidal datum does, by shifting up.  {ENTER}

MLLW is the typical standard for the presentation of bathymetric data as it provides the navigable depth relative to the average of the lowest of low tides.  By decreasing the MLLW offset between NAVD88 and MLLW the resultant reported depth is increased.  In this case a depth reported today would be 10.0’ while the day after the new epoch is instituted it would be 10.2’. 


Stakeholder Impact

+ Potential Impacts of the NTDE
Update:

= Coastal modeling.

= Regulatory agency
jurisdictional areas.

= Design criteria for coastal
structures.

= Sediment sampling.
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Potential impacts to stakeholders can be seen in several areas. Coastal modeling of all kinds could see impacts as the baseline water level inputs have the potential to change. 

Jurisdictional areas at both the federal and state level may also see changes as well.  Sea level rise will move the limits of MHW and the annual high tide line,  both important determinations in the permitting process.

Design criteria for coastal structures that are tided to tidal datums have the potential to be impacted with this update as well. 

And lastly, sediment sampling will be impacted as sediments with existing suitability determinations could have shifts that need to be accounted for. 



Stakeholder Impact

+ Coastal Modeling

= Shifts baseline water levels
(MSL, MHHW, etc.).

=

]

= Modified design level
thresholds tied to tidal datums.

= Small changes in input can
have sizeable change on a
model’s output.
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When we talk about coastal resiliency, even subtle shifts in our reference frames can have outsized consequences, and the update to the National Tidal Datum Epoch is a good example of this shift. By redefining the baseline water levels we use—datums like MSL or MHHW—the new epoch can effectively raise or lower the starting point for many coastal models. For example, when performing a wave overtopping analysis, a change in the still‑water level associated with a tidal datum modifies the initial conditions we feed into the analysis, resulting in the freeboard we thought we had shrinking, and the wave climate at the structure’s toe can look more energetic simply because the water is deeper relative to the crest. Since overtopping discharge is highly sensitive to freeboard, a few centimeters of datum adjustment can translate into a meaningful increase in predicted overtopping rates. For existing structures, this may reveal vulnerabilities that weren’t apparent under the previous epoch; for new designs, it underscores why we sometimes need to treat datums as dynamic rather than fixed. 


Stakeholder Impact

+ Regulatory Area Jurisdiction
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Presenter Notes
Presentation Notes
For most federal and state regulatory agencies, their jurisdiction extends waterward of either MHW or AHTL. While for most areas, a +0.2’ shift in the tidal datum might not result in much of a horizontal shift of the jurisdictional boundary, areas with more gradual slopes such as marshes, sand bars, and shallow sloping beaches, might see more significant changes in jurisdictional area of state and federal agencies. (CLICK) 

This change has to the potential to impact projects that might be in the planning or construction phase once the update is put in place. A change in the tidal datums also has the potential to impact the Erosion Control Line used to establish the boundary of state owned lands and private property in the State of Florida. 


Stakeholder Impact

o Coastal Structures

= Design criteria of coastal
structures could be impacted
by NTDE update.

= Vertical reference points
used to define elevations of
existing structural features
could change.

= Structures currently in the
design phase should be
prepared for changes to tidal
datum elevations.
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Presentation Notes
The update to the National Tidal Datum Epoch may also have impacts on the design and evaluation of coastal structures. Revised datums can alter the vertical reference points used to define the elevations of existing infrastructure, potentially impacting compliance assessments and retrofit planning. As a result, engineers and planners must carefully consider these changes to ensure coastal infrastructure remains aligned with current standards and environmental conditions.

{CLICK} Here is an example of a waterfront bulkhead with a required freeboard of 3 feet above the current Mean High Water line. {CLICK} Once the new Tidal Datum Epoch update is put in to place, mean high water could fall 0.2’ higher on the bulkhead. {CLICK x2} This would result in top of the bulkhead not being high enough to meet the required freeboard of 3 feet. 


Stakeholder Impact

+ Sediment Sampling
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Another area where a shift in the tidal datums can also have an impact is on sediment sampling in the planning and permitting stages for certain projects. If sediment samples are being collected to depths in reference to a tidal datum, potential for slightly reduced core lengths as a result of the shift are possible. This shift may also affect sediment sampling for dredging projects, especially in areas where avoiding unsuitable material is difficult. In cases where dredging is planned to depths that include isolated pockets of unsuitable material below a certain threshold, the change in required sampling depth could actually decrease the amount of unsuitable material that must be dredged.

It remains to be seen how existing suitability determinations tied to tidal datums will be affected when the update to the NTDE occurs. 


Conclusion
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So just to wrap up I want to state again that our current tidal datums are based on water level observations that are now nearly 25 years old. In that time, we’ve seen measurable sea-level rise, changes in storm climatology, and evolving sediment transport patterns. Using older tidal datums could result in decisions that don’t fully reflect recent water level conditions we see today. 

The transition to the updated datum will require coordination—among engineers, surveyors, regulators, and local governments—but it also gives us an opportunity to align our coastal planning with the best available science and ensure that the decisions we make today reflect the conditions we actually face, and not just the conditions of the previous epoch period. 

As we move closer to the rollout of the next NTDE update, the most important thing we can do is stay informed, prepare our datasets and models, and encourage our agencies and clients to treat this update as a necessary evolution rather than an inconvenience. Because ultimately, accurate water level data isn’t just a technical detail—it’s the foundation of responsible coastal stewardship.



Questions & Answers
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https://www.glassdoor.com/Overview/Working-at-Foth-EI_IE318728.11,15.htm
http://www.foth.com/
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Stakeholder Impact
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Presenter Notes
Presentation Notes
These changes are subtle, but potentially impactful. Lets say the data above was the result of a hydrographic survey done for an offshore borrow area for a nourishment project with a maximum allowable dredge depth of -32’ MLLW. 

In these sites, very little draft loss can result in real financial impacts.  The survey team goes out and collects the data and finds a shoal above grade.  We have seen this before,  31.9 is not 32.0.  {ENTER} This berth operator has a decision to make,  they can adjust the advertised available draft, or begin the process of getting a dredging job designed, permitted, and built.  But this is where some strategic thinking might come in.  Do we do this now, or do we wait for the epoch change.  Doing it now and setting the datum conversion in the old epoch would allow for the removal of more material from the berth,  while waiting until the epoch changes would reduce the amount of required volume to be removed potentially resulting in an overall reduction in cost.  

This really does depend on the needs and goals of the client.  I am also assuming that the regulatory agencies will have some requirements here as well as the date approaches for the epoch change.  For instance, the regulatory agencies may require applicants that are in the permitting process to update their data.  We are hoping that good guidance will be developed to help guide applicants and engineers to make sound decisions.  


National Tidal Datum Epoch Proposed MSL Change
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Presenter Notes
Presentation Notes
{ENTER} Doing a quick tour along the east coast we can see what the proposed change could be once NOAA has accepted the new epoch.  The way this will show up for most of us is that the offset between MLLW and NAVD88 could be changed by the values shown here.  This matters because we are all using GPS outputting NAVD88 elevations.  If the old offset between NAVD88 and MLLW for Boston was about 5.0’ the new offset will be 4.64’; in effect deepening the seabed elevations reported in MLLW.  


National Tidal Datum Epoch MSL Change
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Presenter Notes
Presentation Notes
{ENTER} There is a consistent roughly 0.2’ of change along the entire coast.  Depths reported on bathymetric plots aren’t the only thing that will see changes.  The USACE has regulatory jurisdiction to the annual high tide line.  Once the epoch is updated, that elevation will change as well.  This will produce a horizontal expansion of the area of regulatory jurisdiction.  In places with extremely flat slopes this change could be substantial.  


