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200+ years of Human Activity on
the Landscape

e Cleared the Vegetation

e |rrigated and Reduced Groundwater Recharge
e Drained the Wetlands

 Straightened the Streams

e Leveed and Constricted the Floodplains

« Built Cities with Large Areas of Concrete,

halt and Rooftops
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A SYSTEMS VIEW OF SOLUTIONS
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NATURAL & NATURE BASED FEATURES SCALE (NNBF)

Haring and Biedenharn, In-draft 2023
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NNBF — TO RESTORE NATURAL PROCESSES 5
REVETMENT & VEGETATIVE APPLICATIONS

— —
Construction: Santa Clara Creek
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4
bt Condition: Copperas Creek Post Project Stabilization: Copperas Creek
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NNBF - RESTORE
NATURAL PROCESSES

TO DEGRADING -~ 0 /0
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NNBF - RESTORE NATURAL PROCESSES
WITH GRADE CONTROL
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NNBF - RESTORE NATURAL PROCESSES
WITH VEGETATION & REVETMENTS
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Rootwads + Locked Logs + Vegetation + TP
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NNBF - RESTORE NATURAL PROCESSES
WITH VEGETATION & REVETMENTS

Beaver Dam Analogy

\ \
___Beaver Dam Analogy Leaky Dams
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NNBF - RESTORE NATURAL PROCESSES
WITH VEGETATION & REVETMENTS

Reintroduction of Natural Processes & Use of Natural Materials
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NNBF - RESTORE NATURAL PROCESSES
WITH VEGETATION & REVETMENTS
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BUILDING PROGRESS

Expand the “vision” to diversify
project benefits

Increase collaboration and cross-
sector partnerships

Commit to innovation

Pursue realistic and affordable
projects

Document the value created

Coordinate communication across
partnering organizations for
maximum impact
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NATURAL AND NATURE-BASED FEATURES (NNBF)

STREAMBANK MANUAL

Purpose: Provide engineering guidelines for applications of NNBF to
Increase function to flood risk management and water resource
projects to USACE Districts and partners.

US Army Corps
of Engineers;

= NNBF Manual Release
scheduled for mid-2026:

» USACE led document with
partner inputs.

» Addressing new applications &
design concepts

 Inland Fluvial Applications
focused

https://usace.dps.mil/sites/INTRA-CHL/SitePages/INNBS-HOME.aspx
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https://ewn.erdc.dren.mil/

Questions

https://ewn.erdc.dren.mil/

BUILDING STRONG, Innovative solutions for a safer, better world
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NNBF-EWN Key Elements

EWN Elements

Four major elements are involved in
applying EWHN to develop infrastructure
projects:

Using science and
engineering to produce
cperational efficiencies

Using natural
processes to
mazximize benefit

Increasing the valus
provided by projects
toinclude social,
environmental, and
economic benefits

Degree

Using collaborative
processes to organize,
engage, and focus
interests, stakehaolders,
and partners

EWN Elements
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NNBF ENGINEERING PERFORMANCE
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NNBF & Engineering With Nature,

...the intentional alignment of natural and engineering
processes to efficiently and sustainably deliver

economic, environmental and social benefits through
collaboration.

Key Elements:

= Science and engineering that
produces operational efficiencies

= Using natural process to maximum
benefit

= Broaden and extend the benefits
provided by projects

= Science-based collaborative
processes to organize and focus
S, stakeholders, and partners

@ www.engineeringwithnature.org
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NNBF AND NATURAL MATERIALS
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NNBF WILDFIRE RECOVERY:
USACE ALBUQUERQUE DISTRICT
SANTA CLARA PUEBLO WATERSHED

Producing Efficiencies
Working with natural processes using local materials to
stabilize the watershed and stream channels; reduced
time and cost of importing materials, ecological and

) aesthetics benefits.
Using Natural Processes

Uses local material in system vs. introducing riprap;
placement of materials in situ with native vegetation to
re-establish natural channel tendencies.

Sediment supply

Broadening Benefits
New options to place existing materials; habitat
created; restoration of channel and reduction of
sediment delivered to channels and reservoirs.

Promoting Collaboration

Partnering with Santa Clara Pueblo, USGS, USFS,
BIA, NMDOT, and NRCS Structures

R&D: Implement, study and long-term performance of NNBF; Offers
opportunities to determine appropriate performance metrics aligned
with ecosystem and engineering services.

*Initial Funding from 2017 Dredging Operations Tech Support (DOTS)
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NNBF — TO RESTORE NATURAL PROCESSES (TEK)

= Traditional Ecological
Knowledge

= Wetland & Erosion
Control

= Bottomless Culvert

Post Wildfire Watershed Restoration for Flood Risk Management (FRM)

EWN FY22

Wildfire Recovery
/ (ERT 21-10)

BUILDING STRONG Innovative solutions for a safer, better world



NNBF TO RESTORE NATURAL PROCESSES

O Wood structures
1 Rock onsite
d Combination

BUILDING STRONG,, Innovative solutions for a safer, better world
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