EPA Crisfield Technical Working Group meeting 3 (12/06/2024) – SUMMARY

Thank you for joining our third Crisfield/EPA ORD Technical Working Group (TWG) providing technical feedback on proposed nature-based solutions (NBS) and co-benefits for Crisfield’s coastal resilience!  
 AGENDA for December 6:
· Review and provide feedback on specifications of proposed nature-based solution options for Crisfield for representation in storm modeling:
· area and sediment placement height of marsh restoration,
· length and height of sand dune restoration,
· length, width, height, and depth placement of artificial oyster reefs,
· length and height of living breakwaters
· A map and concept objectives are attached (“Crisfield NBS TWG3 12 06 2024.pdf”)
· Discuss and recommend locations where model results should report water levels.

Attendees:
	Organization
	Expertise

	City of Crisfield, climate resilience projects
	Local knowledge, funding

	Federal Emergency Management Agency, Region 3 Mitigation Partnerships Coordinator, help with Building Resilient Infrastructure and Communities Direct Technical Assistance (BRIC DTA) program
	Crisfield flood mitigation plan

	US Army Corps of Engineers, Engineering with Nature program
	Coastal hydraulics, modeling of nature-based solutions

	Maryland Department of Natural Resources, Janes Island State Park, Assistant Manager
	Local state park use, recreation, tourism, park management

	National Oceanic and Air Administration (NOAA) Fisheries, Habitat and Ecosystem Services Division
	Local fisheries regulatory considerations, fish habitat consultations, and co-benefits

	National Oceanic and Air Administration (NOAA) Fisheries, Restoration Center
	Local fisheries habitat and restoration 

	Lower Shore Land Trust, Director of Land Programs
	Local marsh knowledge, easements, land protection

	Virginia Institute of Marine Science, Center for Coastal Resources Management
	Estuaries and salt marshes, nature-based features

	University of Maryland, Environmental Finance Center
	Finance and green infrastructure, coastal resilience

	Sustainable Science, LLC
	Salt marsh restoration

	EPA Region 3, Climate coordinator
	Climate planning

	Tetra Tech (contracted by EPA)
	Coastal engineering

	EPA Office of Research and Development
	Project Navigator

	EPA Office of Research and Development
	Ecosystem co-benefits

	EPA Office of Research and Development
	Community engagement

	EPA Office of Research and Development
	Evaluation, community capacity



These more-detailed project concepts for proposed nature-based strategies (NBS) for Crisfield most likely to decrease storm surge have been presented, with no red flags identified, at:
· Maryland Department of Environment Joint Evaluation meeting (10/30/2024), and 
· Crisfield community public meeting (11/23/2024)
The only design-related feedback was to be aware of existing aquaculture oyster leases towards the bottom of James Island, and to avoid siting living breakwaters in that area.
Current proposed projects include:
[image: ]

Project details to be implemented in storm attenuation modeling include:
· Janes Island marsh
· Marsh restoration: ~2,800 acres
· ~7.8 inches sediment placement by 2050
· Sand dune restoration: ~24,000 feet
· ~6.5 feet above local mean sea level
· Artificial oyster reefs: ~28,000 feet
· ~60 feet width (multiple lines of reef balls)
· ~3 feet tall in water depths of ~6-9 feet
· Lower Annemessex River
· Living breakwaters: ~10,000 feet
· ~4 feet above local mean sea level
· Cedar Island marsh complexes
· Marsh restoration: ~5,000 acres
· ~7.8 inches sediment placement by 2050
· Sand dune restoration: ~12,000 feet
· ~6.5 feet above local mean sea level
· Artificial oyster reefs: ~48,000 feet
· ~60 feet width (multiple lines of reef balls)
· ~3 feet tall in water depths of ~6-9 feet

These are the maximum extent of nature-based solutions proposed. Storm attenuation modeling will evaluate how these different NBS might complement one another and identify a minimum viable restoration that will keep water levels at Crisfield’s edge below the FEMA proposed infrastructure. The modeling exercise is meant to refine this comprehensive set of options based on the initial conceptual design feasibility analysis into a minimum viable restoration that is feasible to permit and construct.
The goal is to use nature-based features to create obstructions to incoming storm waters that slow down and decrease the height of waves, so water heights are lower by the time they reach Crisfield and interact with FEMA’s coastal protections and water storage and drainage improvements.  This can be done through different mechanisms that the different kinds of solutions are addressing, including:
· Increasing roughness of area water travels over with vegetation, which breaks up wave energy
· Raising elevations to create vertical obstructions for water movement
· Preventing edge erosion so natural obstructions do not turn into unobstructed open water
· Creating underwater barriers (like artificial reefs) to dissipate water movement energy
The storm modeling will be able to inform refinement of NBS locations, areas, heights, and widths.  We will run ~60 simulations in Delft-3D for years 2020 and 2050, matching FEMA’s 1-in-50-year design storm.
Questions, feedback and discussion:
Question: How was stone sill selected for marsh edging (vs. other approaches)? 
Tetra Tech: The goal is to include a project component that protects the margin of the marsh itself – the edge protection is not going to be explicitly modeled for storm surge attenuation but will be included qualitatively in terms of its erosion prevention capabilities for future climate scenarios. The actual footprint of the sills is subject to change, and there will be practical design considerations around habitat and constructability.  Storm modeling will show us which marsh edges are highest priority for edge protection, for example, we may find that wave energy reflecting off the Lower Annemessex breakwaters during a storm contributes to higher erosion events on the north side of Cedar Island, which will make edge protection in those areas a higher priority. Conversely, if modeling shows relatively low current velocities on the east side of Janes Island and low wave heights after water passes through the marsh vegetation, working in coordination with the sand dunes and artificial oyster reefs on the west side of Janes Island, then the east side of Janes Island is an area where we can step back from hardening the marsh edge (i.e., low energy areas where you don’t see high potential for erosion).  We do want to be able to use the modeling process to semi-quantitatively evaluate erosion potential to help inform where a final proposed footprint for this type of regional planning effort makes the most sense, minimizing marsh edge hardening to only where it is most required.
Question: So, the stone sills for marsh edging will not be modeled as a wave attenuation feature, but model outputs will be used to estimate erosion and inform the siting of the sills? Because I have seen a lot of different things called “marsh edging,” including 10-foot-wide structures.
Tetra Tech: Yes, the proposed marsh edging is low profile, not offshore and then filled in with sediment.  They are not intended to act as a wave attenuation device.
Question: Sounds like the plan is to make what we would call a marsh toe revetment, placed right up against the eroding marsh edge. They could hold the load of additional sediment, acting like a berm, but I assume they are going to be low enough to allow for some tidal exchange at high tide?
Tetra Tech: Yes, exactly. And we are still evaluating different types of NBS that can alleviate storm surge water levels around Crisfield, we are not yet designing or doing geotechnical sampling and analysis.  We are taking into account practical considerations along with model results to prioritize different areas, sensitive habitats like seagrass, to refine the footprint we’re proposing.
Question: So, you are basically taking a 30,000-foot view with the modeling and seeing how the energy is in the whole system, and you have a suite of options that you can then sift through and come out with different strategies for different areas.
Tetra Tech: Yes, the goal now is to do that kind of alternatives analysis, pre-permitting.
Question: Have you done a historical shoreline analysis to see how things have trended over time? I think the Maryland Coastal Atlas has some of that information. 
Tetra Tech: Yes, we’ve looked at the Coastal Atlas data, and erosion rates are high, especially along the western edge of Janes Island and Cedar Island.  We will compare model outputs to the Coastal Atlas data as a reality check of the model to evaluate performance.
Question: Historically, there used to be points of land extending into the Lower Annemessex River, that a lot of older folks in town remember being there, that used to protect Crisfield from storms following the frequent storm path through those waters moving northeast. That’s part of the reason for proposing strategies in that location, right?
Tetra Tech: Yes, for the living breakwaters. They are based on conceptual designs part of an Army Corps feasibility study, and they complement the local geomorphology.  The specifications of the structures can be tweaked as we learn more about their effectiveness through the modeling scenarios.
Comment: Our primary energy for summer storms is from the southwest so that orientation makes perfect sense.
Question: Will the model be calibrated?
Tetra Tech: We are using Delft-3D-Flexible-Mesh. We are setting up the model right now.  We have some options for boundary conditions, some of the work the ArmyCorps has done with ADCIRC, some proximal ocean buoys for calibration.
Question: Have you considered using the Chesapeake Bay SCISM model?
Tetra Tech: We did but you cannot tweak the model domain to represent NBS structures.
Question: How many storm events do you plan to model? We tend to focus on high frequency events: 5-year storms, 10-year storms.  For a 50-year event, you are probably not going to see much because things are just going to get overwashed. I guess it’s a good data point to have but if you have a limited amount of runs, it might be a good idea to test some of those lower frequency events. 
Comment: You may want to look at the ArmyCorps MidBay Island Coastal Engineering Analysis (https://erdc-library.erdc.dren.mil/items/81b728f7-701a-4ef8-e053-411ac80adeb3) – they have a complete listing of all the different storms coming through the Chesapeake 
Tetra Tech: We did an analysis of ~40 storms that came through the Crisfield area in the last 60 or 70 years, tropical storm through hurricane, to identify a storm to use that represents FEMA’s 5 feet over NAVD88 water levels to design to, potentially Hurricane Arthur in 2014 but still analyzing.
Comment: I just read a paper (https://www.pnas.org/doi/10.1073/pnas.1510095112) talking about how it’s really the 6 month return storm that is driving marsh loss because it has just enough energy and happens with just enough frequency to fuel consistent erosion. I’m wondering if it doesn’t make sense to run some of these high frequency, low energy storms that create marsh issues.
Tetra Tech: We are initially focusing on refining an NBS design capable of reducing water levels in coordination with the proposed new FEMA infrastructure, but I agree it would be good to reserve some model runs to evaluate less intense storms against the idealized NBS configuration.
Comment: Seen oyster suitability modeling that CCRM did for the Middle Peninsula in VA (https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/21_Nunez_OysterStrcutures_Project.pdf)? Exploring erosion prevention and wave attenuation properties of oyster reefs. Also, consider a dune system with primary and secondary dunes. Tradeoff between sandy versus marshy organic mineral areas.
Comment: interested to look at dune series relative to single dunes with stone cores.
Tetra Tech: Challenging to model that finely since resolution is about 20 m (too coarse). Temporal resolution can be hourly in high priority locations such as the border of Crisfield, maybe behind the oyster reefs, between the reefs and the dunes, on top of the dunes and in the marsh. Happy to take input on any other additional suggestions for different areas to evaluate (e.g., Down Neck, east of city).
Questions?
Kashuba.Roxolana@epa.gov 
Yee.Susan@epa.gov 
Eisenhauer.Emily@epa.gov 
ryan.hostak@tetratech.com 
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