


The Role of Vegetation to Maximize EWN® Success
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Importance of Vegetation

* Riparian Zone: “The Green Ribbon of Life”

* Areas bordering streams, rivers, and lakes
(lacustrine fringe)

 Where aquatic and terrestrial environments
converge

* Increased plant and wildlife diversity

e Linear nature of many riparian areas provides
distinct travel corridors in otherwise
fragmented landscapes

RO~ :

s S

Riparianzone | Aquaticzone Riparian zone Uplands

Source: https://slco.org/watershed/streams-101/the-riparian-zone/ °






Vegetation Importance to Aquatic Systems

* Vegetation in fluvial/floodplain ecosystems are
the beginning of nutrient cycling

* Organic matter as food/energy source
* Filter nonpoint source pollution

 Downed dead wood provides structural
complexity

* |Importance to the water cycle/hydrological

processes NN iR, I s
BN - F i~ A P

~



Vegetation Importance to Terrestrial Systems
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* Ecosystem Services of Riparian Vegetation

* Filtration of pollutants and chemical
conditions of freshwaters
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e Carbon sequestration
* Erosion control
* Flow regulation
* Pollination and seed dispersal
e Pest control
* Regulation of microclimate
* Fire effects mitigation
e Cultural services/value
* Recreation
e Aesthetics
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From Tolkkinen et al. (2020)

Ecosystem settings

ID of local riparian
vegetation types

ID of ecosystem services
provided by riparian vegetation
(provisioning, regulating, cultural)

Ranking importance of
ecosystem services on local scale

Decision making

ID of synergies and trade-offs
between service within vegetation types

Non-economical
valuation on local scale

Economical
valuation on local scale

Restoration or management:
target single or bundles of ecosystem services







Case Study—Niagara Falls Storage Site, New York
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* Phytomanagement of soil and groundwater
e Storage area for radioactive residues and uranium (U) ore
processing

e Test plots established to examine growth performance along a
U-impacted sanitary sewer line

* No significant uptake or translocation into aboveground
biomass
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Engineering With Naturee

Phytomanagement of Soil and Groundwater at
the Niagara Falls Storage Site (NFSS) Using
Hybridized Trees

Afrachanna D. Butler, Catherine C. Thomas, September 2021
Nathan R. Beane, Anthony J. Bednar,
and William T. Frederick

* Favorable species for contaminant stabilization via subsurface
dewatering.

Environmental Laboratory




Case Study—Lower Mississippi River Alluvial Valley
ERDC

INNOVATIVE SOLUTIONS
US Army Corps for a safer, better world
of Engineersg
Engineer Research and
Development Center

Restoring Bottomland Hardwood Forests
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 Restoration area >12,000 hectares
e Stand ages range from 5-26 years

e Wetland functional assessments across a restoration
chronosequence

* Rapid metrics derived to evaluate restoration success at varying
stages of forest succession

Restoring Bottomland Hardwood Forests on
U.S. Army Corps of Engineers Lands
2016 Monitoring Report

Jacob F. Berkowitz, Darrell E. Evans, Kevin D. Philley, March 2018
Jason P. Pietroski, Casey Ehorn, and Nathan R. Beane
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Table 3. Summary of rapid assessment variables, description, and sampling technique.

Rapid assessment variable

Description

Sampling technigue

Core area

Habitat connections

Portion of wetland lying within
100m buffer

Proportion of the wetland
perimeter connected to suitable
habitat

Messured from aerial phioto/GIS layer

Measured from aenal photo/GIS layer

Wethand tract

Flood freguency

Contiguous wethand area
adjacent to the wetland

Frequency of overbank or
backwater flooding

Measured from aerial photo/GIS layer

Messured from flood frequency
mapystream gauge data

Caticn exchange capacity

Soil irmegnty

Caticn exchange capacity
change due to soil disturbance

Proportion of the wetland
exhibiing altered soils

Estimated based on soil type

Estimated based on amount of soil
disturbance visible

Basal Area (Vg,)

Stems / ha

Tree Density (V rpens)
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Micro-depressional ponding

Tree basal area

Percentage of small topographic
depressions and vernal pool
features

Basal area per hectare;
proportional to tree biomass

Estimated based on percent of
depressions within sample area

Measured DEH of all trees > 76 cm in
diameter within circular 0.04 ha plot

% Cover

Ground Vegetation Cover (Vgyc)
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60 4+
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Tree density Mumber of trees per ha Court of all trees > 7.6 cm in diameter
within circular 0.04 ha plot
Snag density Density of standing dead woody | Count of all snags = 7.6 cm in diameter
StEms. within circular 0.04 ha plot
Tree composition Species composition of the Percent concurrence with measured
tallest stratum tree quality index within the uppemost
stratum
Woody debris biomass Volume of woody debris biomass | Count of nonliving stems along a 3.7 m
per | transect
Log biomass Vaolume of log biomass per hia Count of logs slong & 15 m transect
Shrub-sapling density Density of saplings and shrubs Count of all woody stems within two
per ha 0.004 ha plots
Grournd vegetation cover Percent cover of herbaceous and | Visually estimated percentage of ground
woody vegetation covered with herbaceous and woody

vegetation within four 1 m” plots

0 horizon biomass

Mass of organic matter in the O
horizon

Measured O horizon thickness

A horizon biomass

Mass of organic matter in the A
horizon

Messured A horizon thickness
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Case Study—Atchafalaya River, Louisiana

Multifactor Ecosystem Assessment of Wetlands

ERDC

INNOVATIVE SOLUTIONS
us A"?y Corps for a safer, better world
of Engineersg
Engineer Research and
Development Center

* Included evaluations of:
e Geomorphic evolution

e Ecosystem classification
and distribution

* Floral communities
e Avian communities
e Agquatic invertebrates

* Soils and
biogeochemical activity

e Hydrodynamics and
sediment transport

ERDC TR-17-5

Engineering With Nature (EWN)

A Multifactor Ecosystem Assessment of
Wetlands Created Using a Novel Dredged
Material Placement Technique in the
Atchafalaya River, Louisiana

An Engineering With Nature Demonstration Project

Jacob F. Berkowitz, Sung-Chan Kim, Nathan R. Beane, Darrell June 2017
E. Evans, Elizabeth Summers, Burton Suedel, Maik Flanagin,
and Jeff Corbino
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Lower Atchafalaya River
- Horseshoe Reach
¢~ | Dredged Material Disposal History

5 FY 1990
FY 1991-1992
EZI FY 1993
ESFY 1904
2 Fy 1995
EHH Fy 1996

X Fy 1998
FY 1999
O USACE Disposal Areas

Engineer Research and
Development Center

Approved for public release; distribution is unlimited.




Case Study—Atchafalaya River, Louisiana

Multifactor Ecosystem Assessment of Wetlands

e Strategic placement of dredged material in areas that mimic natural processes

Created a 35-ha island supported by dredged material

Wetlands created provide nutrient cycling functions, including nitrogen removal, to
improve water quality

Important habitat for migratory waterfowl and forest songbirds, including nesting sites

Enhanced invertebrate communities that sustain recreational and commercial fisheries,
including shrimp.




Case Study—Historical Dredged Material Projects

* Evaluated long-term benefits of innovative dredged
material management

* Revisited 6 historic habitat improvement projects

USArmyCorps i O RO terct
of Engineersg

Engineer Research and

Development Center

ERDC/EL TR-21-4

Dredging Operations Environmental Research and Engineering With Nature

An Assessment of Long-Term, Multipurpose
Ecosystem Functions and Engineering
Benefits Derived from Historical Dredged
Sediment Beneficial Use Projects

 Documented long term trajectory of these projects

Jacob F. Berkowitz, Nathan R. Beane, Kevin D. Philley July 2021
Nia R. Hurst, and Jake F. Jung

 Compared project outcomes with natural (reference) conditions
 Determined level of success in accordance with EWN initiatives
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Case Study—Historical Dredged Material Projects

Legend

I Beach morning glory - Coastal gs y - Gulf Coast

[ Black needlerush Marsh
Marsh elder - Baccharis Shrubland
Open water

Phragmites Marsh
Saltgrass - Saltwort Marsh
Saltwort
Saltwort - Sturdy bulrush Marsh
I sturdy bulrush Marsh

Cat Point reference site
Apalachicola, Florida

Legend

I Biack locust Ruderal Woodland

I pogwood Shrubland

[ Eastern Cottonwood Woodland

I Meadow fescue - Cheatgrass Ruderal Meadow
Open water
Phragmites Marsh

[ sandbar willow - Eastern Cottonwood Forest
Sandbar willow - Eastern Cottonwood Shrubland

- Sandbar willow - Eastern Cottonwood Woodland

B sparse vegetation

| | i ( Marsh

Yellow pond-lily - White water-lily Aquatic Bed

Point Mouillee CDF study site
Estral Beach, Michigan

1 Kilometers

Legend

N Big cordgrass Marsh

I cabbage palm - Live oak - Eastern redcedar - Tough bully Hammock
Marsh elder - Baccharis Shrubland

[0 sparse vegetation (deep sands)

Buttermilk Sound study site
Brunswick, Georgia

1 Kilometers

S0/ Kilometers

Legend
I Beachgrass - Switchgrass Meadow
I Eastern redcedar Woodland
_ False indigo-bush - Northern sweetgrass - Sedge Wet Meadow
- ing - Fescue - Ruderal Meadow
Mixed Woodland (Qak, Maple, Hickory)
- Morrow's honeysuckle - Japanese barberry - Oriental bittersweet Ruderal Shrubland
I Narrowleaf cattail Marsh
Phragmites Marsh
Smooth cordgrass Marsh
- Tree-of-heaven Ruderal Woodland

Nott Island study site
Old Lyme, Connecticut
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Case Study—Historical Dredged Material Projects

e Evaluated long-term benefits of innovative dredged material management

* Improved our understanding of ecological functional trajectories associated with long-term
beneficial use project outcomes

* |dentified positive engineering outcomes derived from implementation of the dredged
material beneficial use projects

* These study sites have persisted with little to no intervention for more than 4 decades and
provide an array of ecological functions and engineering benefits highlighting the EWN
initiative—an intentional alignment of natural and engineering processes to efficiently and
sustainably deliver economic, environmental, and social benefits through collaborative

processes.




USACE Engineering With Nature® (EWN) Workshop

Innovative Reforestation Strategies to
Enhance Recovery Following Large-Scale
Disturbance

14 September 2021

US Army Corps
f Engineers,
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THANK YOU!

Christopher Haring , PhD, P.G., CFM
Christopher.P.Haring@usace.army.mil

Nathan Beane, PhD
Nathan.R.Beane@usace.army.mil




Questions?

EngineeringWithNature.org

Download
e Executive Summary (70 pages)

* |International Guidelines on NNBF for Flood
Risk Management (1,000 pages)
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