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Evolving Economic Analysis for Federal Water Projects

NED
EQ

RED
OSE

Maximize NED

Satisfy EQ

Consider RED (op)

Consider OSE (op)

1983 2024 (pending)
Guiding principles:
• Healthy and resilient 

ecosystems, 
• Sustainable economic 

development, 
• Floodplains, 
• Public safety, 
• Environmental justice, and a 
• Watershed approach.  

Principles and Guidelines

NED = National Economic Development
EQ = Environmental Quality
RED = Regional Economic Development
OSE = Other Social Effects
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A Shifting Narrative about Infrastructure Benefits and 
Co-Benefits

A Conventional Framing of 
Infrastructure Planning

Infrastructure performs engineering 
functions and services
Fewer objectives centered on an 
organization’s mission
Ecosystems treated as a constraint 
addressed through compliance
Social benefits are secondary outcomes
Emphasis on short-term benefits over the 
“planning horizon”

Figures: Adapted from Suedel et al. (2022, STOTEN)

An Emergent Approach to 
Infrastructure Decision-Making

Infrastructure performs engineering functions 
and services
Many objectives with a multi-purpose and 
multi-organizational framing
Ecosystems included in the goals

Social benefits are part of the design
Addresses short-term outcomes but also 
considers long-term sustainability and 
performance
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…the intentional alignment of natural and engineering processes to efficiently and 
sustainably deliver economic, environmental and social benefits through 
collaboration.  
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Broadening Benefits 

• Hazard Loss Reduction
• Habitat
• Recreation & Tourism
• Climate Regulation
• Carbon Storage
• Human Health and Well-Being
• Water Quality
• Food Provision
• Lifecycle cost avoidance
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The USACE  Navigation Mission Provides the 
“Currency” of EWN Climate Resilience - Sediment

Sediment “Recharge” via 
Dredging

Direct Wetland 
“Nourishment”

Island Enhancement or 
Restoration

Strategic Placement

Thin-Layer Placement for 
Bottom Contouring

New Island 
Construction

Wetland Creation

Beach and Dune 
Construction
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Agency 
Context: 
Constraints 
on Beneficial 
Use (BU)

• BU is not generally the least cost way to meet a 
project’s objective

• Benefits accounting is not set up to include many of 
the strengths of EWN projects

• Local demand for EWN projects is uneven

• Adaptive management can be viewed as a 
weakness of project design

• Regulations that prevent BU, vary by state

• Technology not optimized for BU

• Missions and authorities are siloed, which make 
operational efficiencies and systems thinking 
difficult

• Institutional culture is risk-averse
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Life Cycle Perspective
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Sand acquisition and 
transportation

ConstructionInspection
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From International Guidelines on NNBF for FRM Ch. 6

Dynamic Benefit Streams
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Resilience Benefits of Natural Infrastructure 

Plan/Prepare

Shoreline and/or sediment stabilization
Enhance shoreline accretion
Decrease shoreline erosion/mitigate shoreline
retreat

Absorb

Wave attenuation and/or dissipation
Protect and reduce erosion from storms and
rising tides
Wind speed reductions due to windbreaks or shelter belts

Recover
Promotes self-recovery after hazard event
Able to recover with minimal intervention

Adapt
Adaptability to changing community needs
Enhance likelihood of landform evolution naturally
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Consider “Everyday Effects”

Graphic Credit: Stephanie Galaitsi
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Enhancing benefits evaluation 
for water resources projects:

Towards a more 
comprehensive approach for 
nature-based solutions

Case Study Results
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Optimize placement to minimize 
cost, maximize benefit
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System-Wide Planning 
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Distributional Costs and Benefits
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BU Decision Support Matrix – Demo
Under Development. POCs Chuck Theiling, Burton Suedel, Ben Emery, Justin Wilkins
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Thank you

www.engineeringwithnature.org
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Sediment Beneficial Use Placement as an 
Economic–Social–Ecological Continuum

Increasing Ecological Benefits

Beach 
Nourishment

Parks and 
Recreation

Construction/
Industrial Development

Upland habitat

Unconfined aquatic

Island habitat

Deep ocean 
(ODMDS)

Agriculture, forestry, horticulture, 
aquaculture

Confined upland 
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