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Engineering With Nature —

Mission-Ready, Multi-Benefit Solutions For The Department Of Defense

Operating across more than 25 million acres and nearly 5,000 sites worldwide, the U.S. Department of Defense (DoD) faces the challenge of maintaining
mission-critical infrastructure in diverse and demanding environments. Engineering With Nature (EWN) meets this need by integrating natural processes
with engineered systems, delivering innovative, resilient, and efficient solutions to ensure mission success.

EWN is guided by four foundational principles when

supporting military installations:

1. Mission Assurance: Using science and engineering to produce operational

efficiencies supporting delivery of resilient project benefits and mission.

2. Using Natural Processes: Leveraging natural systems to reduce resource

demands and minimize landscape impacts.

3. Broadening Benefits: Designing projects to incorporate social, ecological, and

economic value.

4. Promoting Collaboration: Aligning stakeholders, interests, and partners through

science-based collaboration to achieve shared goals.
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* The US Marines are the maritime land force service branch of the US Military

e Essential National Security Asset responsible for the recruitment and training of
approximately 20,000 new Marines each year (out of a total force of approximately
170,000)

MCRD PI Mission: We make Marines by recruiting quality young men and
women and transforming them through the foundations of rigorous basic
training, our shared legacy, and a commitment to our Core Values,
preparing them to win our Nation’s battles in service to the country.

« MCRD Pl trains approximately 20,000 recruits each year through a thirteen-
week Recruit Training period of instruction along with serving as the
headquarters for the Marine Corps Eastern Recruiting Region, responsible
for all recruiting efforts east of the Mississippi River.

* Therecruit depot encompasses 8,270 acres, approximately 3,262 of which
are habitable, the remaining ~5,000 acres of wetlands, tidal marsh and
creeks.
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Study Motivation — Broad River Shoreline

=

Pistgf Rangg

Broad River Site

T e A

e

&

UNIVERSITY OF

(€]3(0){€] V.\

-~ Institute for Resilient

Infrastructure Systems

e Determine the cause of shoreline erosion.

* Design, permit, and construct shoreline

stabilization using nature-based features.

* Short- and long-term monitoring.
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(a) Conventional Trapezoidal Approach

Channel

(b) New Discontinuous Depth /
Vertical Element Wall Approach
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U.S. Army Corps of Engineers (USACE)

South Atlantic Coastal Study (SACS)
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Reduce the storm suite for the study area & re-weight the
probability of occurrence based on the storm sub-set.
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e Mesh Resolution: 5-30 m resolution

* Elevation Data: USGS Coastal National Elevation N B AT TR0
Database (CoNED) + UAV-lidar survey

* Surfbeat mode - waves phase-averaged
* Bed Friction: Manning’s n from USGS NLCD 2577201
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