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• Natural and nature-based features
• Use natural or nature-based 

principles to solve societal 
problems while maintaining 
ecological integrity

• Most common uses are for 
flooding and erosion control

• NNBF integrates ecology and 
engineering to create systems that 
are functional yet ecologically 
friendly

What is NNBF?



• The Decision Support Tool (DST) 
is intended to be an educational 
tool that provides users with 
NNBF alternatives for a given site

• The DST is intended to fill a gap 
between complex design-level 
guidance and overly simplified 
high-level guidance

• The tool uses user-defined site-
level inputs and a semi-
quantitative logic

• Early version will be a 
spreadsheet tool, will eventually 
be web-based

What is the Decision 
Support Tool?

Desktop 
Inputs

Field 
Inputs

NNBF 
Strategies



Spreadsheet Tool



• Shoreline type
• Infrastructure setback
• Design wave height
• Shoreline Slope
• Ice
• Shoreline length and width
• Bank height
• OHWM/Wetlands/T&E 

species/SESC/ Critical Dune/High 
Risk Erosion Area/Floodplain 

Inputs



• Structure relocation/raising
• Vegetative techniques
• Large woody habitat structures
• Biotechnical techniques
• Shoreline grading and sloping
• Bluff grading and sloping
• Monitor/maintain/protect natural 

areas
• Each output will be tied to fact sheets 

that provide detailed information on 
the recommended techniques

Outputs



Outputs



• Semi-quantitative
• Scores suitability based on weighted 

scoring system
• Recommendations are heavily weighted 

toward wave/slope calculations because 
waves tend to be the greatest forces on 
shorelines

• Drop down menus and user entered data
• Sites are ranked based on 

low/moderate/high suitability, or NNBF 
not recommended

• Triggers provided to cue users to permit 
needs

How the logic works



• Based on Hudson’s 
equation, a formula 
developed by the US 
Army Corps of 
Engineers for 
determining rock sizes 
for shoreline 
protection

• User enters slope and 
design wave height

• “Crosswalk” of rock 
sizes to NNBF 
practices

The wave-slope 
calculation



• Data does not always exist to 
quantify NNBF practices, so parts 
of logic are built on collective 
practitioner experience and best 
available literature

• Tool will be tested and revised in 
2024

• Must walk the line between 
“decision” tool and “design” tool

• NNBF practices are complex and 
subject to numerous natural forces 
which can be unpredictable

Challenges



• Beta version of tool will be drafted 
by early 2024

• Tool will be tested and revised in 
2024

• Eventual web development
• Will be accompanied by technical 

guidelines

Next Steps



Tool Demo



In summary:
• Need to balance functional and ecological 

goals
• Plants alone may not cut it
• Keep the big picture in mind
• Remember that a failed project benefits no 

one
• Don’t let the perfect be the enemy of the 
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