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U.S. Army Corps of Engineers - Engineer
Research and Development Center (ERDC)

« What is ERDC? It is the premiere engineering and scientific
research organizations in the world. Conducts R&D in
support of the DoD and Civil Works Projects (water
resources, environmental missions, etc.).

ERDC

INNOVATIVE SOLUTIONS
for a safer, better world
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U.S. Army Corps of Engineers - Engineer
Research and Development Center (ERDC)

» Staff of approximately 2,100 federal employees and contractors;
7 laboratories in 4 states:
« Champaign, Illinois
 Construction Engineering Research Laboratory
 Alexandria, Virginia
» Geospatial Research Laboratory
« Hanover, New Hampshire
« Cold Regions Research and Engineering Laboratory
. Vlcksburg, Mississippi:
» 1) Coastal and Hydraulics Laboratory
 2) Environment Laboratory
3) Geotechnical Laboratory

* 4) Information Technology Laboratory
« Champaign, Illinois




ERDC — Environmental Laboratory

 Dr. Michael Guilfoyle
« B.S., Wildlife Management
« M.S., Wildlife Management

. Ph.D., Biology (Zoology)

 Avian Ecology

 Identification of North American Birds,
Inventories/Long-term Monitoring

« Impacts of Human Disturbance/Effects of
Invasive Species

« Avian Community Habitat Relationships/
Management of Imperiled Populations

. ImBacts of Coastal Engineering/ Beneficial Uses
of Dredged material

. En%ineering With Nature: Designs to Benefit
Birds

» Sediment Management to Create Seasonal
Habitats

 Inventory and Manaﬁement for Threatened,
Endangered and At-Risk Species




ERDC — Environmental Laboratory

 Kevin Philley — Research Biologist
 B.S., Forestry & Wildlife Management
* M.S., Botany

* Focus Area:
* Wetlands
* identification, delineation, and restoration
« Plant communities
* floristics
» condition assessments
« GIS

* delineating/mapping community features




Level II Surveys

e Level IT =“field-level” assessment

* Ground-truth Level I Surveys
(desktop assessments)

« Higher resolution of data and
classifications than Level I

 Often triggered if Federally listed
Threatened & Endangered species
and/or their representative habitat
may be present




Level II Wildlife Surveys & Research

* Bats

Small Mammals

* Fish

Birds

 Reptiles & Amphibians
Mussels |
Insects (aquatic and terrestrial)
Marine Mammals

DNA — eDNA

Threatened and Endangered
Species




Level IT Wildlife Surveys

Bat Inventories

 Inventory of Threatened and
Endangered Species

Monitoring and Management of
Populations and Habitat

Collaborate with Universities/
USFWS

Bat Air Strike Hazards
White-nose Syndrome Research




Small Mammal Inventories

 Inventory of Threatened and
Endangered Species

* Monitoring and Management
of Populations and Habitat

 Impacts of Invasive Trees
(Russian olive)

 Collaborate with Universities/
USFWS/ USGS
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Fisheries Inventories

« Research on Threatened and
Endangered Species

* Monitoring and Management
of Populations and Habitat

 Impacts of Dredging, Noise and
Other Corps Activities

 Collaborate with Universities/
USFWS X




Bird Community Inventories

Research on Threatened and Endangered
Species

Monitoring and Management of
Populations and Habitat

Impacts of Dredging, Noise and Other
Corps Activities

Collaborate with Universities/ USFWS/
USGS/ USDA

Partner’s in Flight; Coordinated Bird
Monitoring
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Reptile and Amphibian Inventories

Research on Threatened and
Endangered Species

Monitoring and Management of
Populations and Habitat

Impacts of Dredging, Noise and
Other Corps Activities

Collaborate with Universities/
USFWS/ USGS/ NOAA an

Others AT




Fresh Water Mussels Inventories

« Research on Threatened and
Endangered Species

* Monitoring and Management of
Populations and Habitat

» Impacts of Dredging, Noise and
Other Corps Activities

 Collaborate with Universities/

USFWS/ USGS/ NOAA and
Others



Aquatic and Terrestrial Insect Inventories

« Research on Threatened and Endangered
Species

« Research on Pollinator Networks
Populations and Habitat

« Impacts of Dredging, Land Management
and Other Corps Activities

* Collaborate with Universities/ USFWS/
USGS and Others
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Marine Mammal Inventories

« Research on Threatened and
Endangered Species

« Research on Populations and Habitat

« Impacts of Dredging, Water and
Recreational Activities and Other
Corps Activities

 Collaborate with Universities/
USFWS/ NOAA and Others
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DNA and eDNA Research

* ResearCh on Thre.atened and jour:a;t:f‘(;r:’;‘;: I\:;k‘esRlesearch fl AG LH
Endangered Species B iy

S
« Research on Invasive Species, eDNA
mOIlltOI‘IIlg The contribution of double-crested cormorants { Phalacrocorax auritus) to @_:M,,

silver carp (Hypophthalmichthys molitrix) DNA loads in the Chicago Area

¢ Im aCtS Of Land.Ma.,nagement and Watenwajv Sﬂystem
Ot er Corps ACthltleS #vllc‘!\&cl P, Guilfoyle *, Martin T. Schultz

! Ay Exgeveer Mesearch ared Dow pesent Conmrr. Eniroosreny Lobontiery, Vickadury, MS 39130, US4

 Collaborate with Universities srricie ino
USFWS/ USGS/ NOAA, and Other o
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Threatened and Endangered Species Inventories

 Assess Impacts of Dredging, Land Management and

Inventogr of all Federal and State Listed Species, Plus
Rare or Sensitive [Sj%emes of Concern ((1TE -S) on DoD
Installations and USACE Project Lands

Research on USACE Activities on TER-S Populations
and Habitat

Other USACE Activities

Collaborate with Universities/ USFWS/ USGS, and
Other Government and Non-Governmental
Organizations



Threatened and Endangered Species Team
(TEST)

Richard A. Fischer, Ph.D.
Research Wildlife Biologist
USACE - ERDC
Environmental Laboratory

6 December 2016
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Section 7(a)(1) of the Endangered
Species Act—Supporting Agency
Missions through Proactive
Conservation Planning and
Endangered Species Recovery

BUILDING STRONG,;



Federal TES Expenditures

Agency/Land Ownership Expenditure (2014)

DoD - 42 million acres $337.383 601
U.S. Military $111,760,850
USACE $225,622 751

®
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What is the Problem?
USACE TES Expenditures

» USACE TES conservation and compliance spending averages
~$230 million per year

FY14 Top Ten Costliest TES Species

Common Name Total

1 [Salmon, chinook $65,209,235
2 |Sturgeon, pallid $62,619,597
3 |Steelhead $31,828,548
Vil Salmon, sockeye $10,715,945
5 [Tern, least 58,431,784
6 |Plover, piping 58,307,257
7  |Flycatcher, southwestern willow 53,847,451
8 |Salmon, coho $3,270,107
9 |Salmon, chum $2,305,573
10 |[Trout, bull 52,302,528

Top 10 Total $198,838,025

Percent of FY14 Total 87.57%

F,
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What is the Problem?

= 85% of USACE expenditures are on fish
* 10% on birds

Salmon, chinook (9 Populations) $73,851,410

Steelhead (11 populations) $51,907,342 FISH
Sturgeon, pallid $48,718,484 BIRDS
Salmon, sockeye (2 Populatl-ons) $14,293,621 MAMMALS
Flycatcher, southwestern willow $7,668,176

Salmon, chum (2 Populations) $6,102,995 REPT ILES/AMPHI BIANS
Minnow, Rio Grande silvery $5,787,904

Plover, piping (2 Populations) $5,339,877

Tern, least $4,467,906

Salmon, coho (4 Populations) $3,404,322

Sturgeon, Atlantic $2,248,191

Vireo, least Bell's $2,229,661

Sturgeon, shortnose $1,628,115

Sturgeon, North American green $1,385,026

Woodpecker, red-cockaded $1,058,791

Trout, bull $979,656

Smelt, delta $586,391

Bat, Indiana $560,676

Sea turtle, loggerhead $496,875

Manatee, West Indian $469,134

®
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What is the Problem??

» TES conservation concerns currently exist at over 430 USACE projects,
for over 300 different species

BUILDING STRONG,




What is the Problem?

» An additional 200+ species listings or critical habitat designations are
expected to occur by 2018

- v
- 4

Nashville District
samons River Basins and Boundaries

B Lock & Dam [ Cumberland River Basin Regulatory Boundary [ Civil Works Boundary
4 Dam [l Tennessee River Basin [ Emergency Management Boundary

®
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USACE/USFWS 7(a)(1) Coordination

United States Department of the Interior

FISH AND WILDLIFE SERVICE

Washington, D.C. 20240
In Reply Refer To: JA
/SIAES/DER/BCP/SEO58 N0 2085
Memorandum
To Regional Directors
Atin: Assistant Regional Di z(j/‘ﬁolugicul Services
From Depm«m&};’% ?A ]
Subject Working with the 1.8, Army Corps of Engincers to Improve the Effectivencss of

the Endangered Species Act (ESA] by expanding the use of Section T(a)(1)

Section 7(a)(1) of the ESA requires all Federal agencies 10 asc their authorities, in consultation
with the Service, to carry out programs for the conservation of listed threatered and endangered
species, Proactive and collaborative conservation using 7(a)( 1) progmms can improve outcomes
for listed species and streamline Section 7(a)(2) consultation processes. In addition, lorger scale,
mere integraed spprosches to the conservation of these species should improve interageacy
communication, cooperalion, and wuss, as well ds promoe adaptive management, stnegic
habitat conscrvation, and operational flexibility

Recently, USACE Mississippi Valley Divisionard the Service's Soucheast Region broke new
ground through collaborative development and implementation of a Section 7(2)(1) Conservation
Plan for three species in the Lower Mississippi River as part of the Mississippi River and
Tributarics Channel Improvement Program (sce attached fact sheet), The USACE and Service
belicve this model can und should be replicaied across the Nation.

By this memorandum, you are empowered and ercouraged to work with your USACE
counierparts to use creative solutions suitsble to your Region 10 xmplcucm Section 7(2)(1)
Major General John Peabody, Deputy Commai di ng General for Civil and Emergency
Operations, USACE, recently transmitted a similar memorandum to USACE Divisional

Leadership (attached)

‘5 I’ .
Chief for Environmental Rcvn.\\ al 703-358-2442,

U.S.
FISH & WILDLIFE
SERVICE

DEPARTMENT OF THE ARMY
UD. ARMY CORPD OF ENQINCIRS
441 G STREET, NW
WASHINGTON, DC 20314-4660
::;:"::)-o‘
CECW-ZA 3o \Tumj Zos

MEMORANDUM FOR COMMANDERS, MAJOR SUBORDINATE COMMANDS, CHIEFS,
OPERATIONS DIVISIONS

SUBJECT: Improving the Efficiency of Project Operations and Effectiveness of Endangered
Species Act Compliance for U.S. Army Corps of Engineers Projects

1. Refersnces

a. Endangered Species Act Section 7(a) Faderal Agency Actions and Consultatiors
(1) The Secretary shall review other pmgrams administered by him and utilize such
programs in futherance of the purposes of this Aci, All cther Federzl agencies shall, n
consultation with and with the assistance of the Secretary, utilize ther authorities in
furtherance of the purposes of this Actby camrying out programs for the conservation of

d spacies and th d species listed pursuant to Section 4 of this Act.

b. Erdangered Species Act Section 7(a) Federal Agency actions and Consultations,
(2) Section 7(a)(2) requires Federal agencies to consult with the Service 10 ensure that actions
they fund, authorize, permit, or othenwise cary out will not jeopardize the continved existence
of any lised species or adversely modily designated critical habitats.

c. Fact Sheet, USACE and Service Implement an Innovative Conservation Approach
that Yields Success for Wildlife, U.S. Fieh and Wildife Service, September 2014

4. Memorandum for all Counsel, HQ, Divsions Districts, Canters, Labs & FOA offices,
subject: ESA Guidarce, dated 11 June 2012

a_M dum for Seg Distrimflm _subject: Rel af the U S Ammy Comps of

Engi {Carms) Envi iples. dated 7 August 2012

2. Purpose. The pumose of this direcive is lo incraase the environmental value of how the
U.S. Army Corys of Engineers (USACE) operates emslm; Civil Works projects by
conducting a helistic review of Endangered Act (ESA) Section 7(a)(1) Bnd (2).
Designing projects in ways that are compatible with the conservation needs of listed species
and thelr 2cosystems can te one of the most effecive methods of ersuring an afficient
Sedion 7 consuitation process, a3 well as species’ recovery.

3 y—The USACEop and ges @ variety of profects
throughout the Nation, often in a complox and intermixed natural and built envirenment that
inclades the potential to affest specics isted as threatened or endangered under the ESA or
to affect such species’ habilats. The purposes of the ESA are b provide a means for
conserving the ecosystems upen which endangered and throatened specics depend by

....,@........--.
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USACE Threatened & Endangered
Species Team (TEST)

= Purpose

Accelerate the development of solutions to priority threatened and
endangered species issues that will:

» Improve operational flexibility

» Reduce future costs

» Improve budget planning capabillities

» Reduce adverse impacts to mission execution

» Improve species conservation outcomes (including
Recovery)

®
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Endangered Species Team (TEST)?

= Develop a comprehensive long-term strategy for
addressing TES within USACE

= |dentify and document_TES with biggest impacts to USACE

mily‘and operationally) |

= Establish afioritized T@8 list to better inform how-we
make invegiments (and Subsequent ROI)

= |dentify neegd d R&D th“at'has high impact to TES recovery
and/or decreased mission impact

= |dentify opporntunities for c}onservation planning using ESA

Section 7(a)(/1) authority / |
= |dentify interf)al =gle! e?zma;}/artnering opportunities to
* address high priority specie =

= Develop a proactive strategy gddressing at-risk species
likely to impact future missions

Photo: Sidney Mattock




Level II Vegetation/Habitat Surveys

* Why perform a vegetation
inventory?
« Know what vegetation types
and/or species are present
* Know where they are located
* Know how much

» Area (acres, hectares)

» Number of populations/individuals
« Rare/conservation value species

« Know their condition
« stable, declining, improving




Level II Vegetation/Habitat Surveys

* Why perform a vegetation
inventory?

e Tool for effective natural resource
management

» Detection and Monitoring of:
* Priority species/assemblages
 Species of Special Concern
« T&E, state listed, vulnerable
» Invasive species
* Guide management decisions
« Identify highest priorities
« Develop management plans

* best use of available
funding

e allocation of resources




Level II Vegetation/Habitat Surveys

« How do we classify vegetation?
 Dominant species?
« Common names?
* Local names?

 According to Engineer
Regulation (ER) 1130-2-540:

e Level I & II Inventories must be
in accordance with the National
Vegetation Classification System

(NVCS).




Level II Vegetation/Habitat Surveys

United States Overview Get Involved Explore The Classification ‘ Revisions Data Standard Resources | About
National Vegetation ' '
Classification

ch The U.S. Nationa! \ eggtgtiqq .C.I’e}ssifjgation

SUIDE TO INVENTORYING NATURAL AND Ct i NETEES

 U.S. National Vegetation
Classification System
 Standardized methods
« Common language and
framework
« Compatibility
« State

° Federal Your Guide to Inventorying Natural and Cultural Vegetation

Communities

.
. 1
Internatlona Classifying vegetation is a critical to sound ecological science and efficient land assessment,
(13 b management and planning. The National Vegetation Classification (NVC) is a central
» Tool for “All lands A h :
OO Or an S pproac tO organizing framework for how all vegetation in the United States is inventoried and studied,

Try out the new Hierarchy Explorer

natural resource management from broad scale formations (biomes) to fine-scale plant communities. The purpose of the § S?m‘mmdmwmsfa

NVC is to produce uniform statistics about vegetation resources across the nation, based on

[} KnOW What you have + What vegetation data gathered at local, regional, or national levels. The latest classification

. b d b d standard was published in 2008 by the Federal Gecgraphic Data Committee and provides the
]-S eyon your Or ers basis for ongoing refinement of the NVC. We invite your participation in this dynamic process

and hope you will make use of the considerable resources of this web portal.




Level II Vegetation/Habitat Surveys

 U.S. National Vegetation
Classification System
 Peer reviewed
 Periodic updates

 Hierarchical System
e Multi-tiered scales
 broad global classes

species associations

Broad

Medium

Fine

Formation Class
Formation Sub-class
Formation

Division
Macro-group

Group

Alliance

Association



Level II Vegetation/Habitat Surveys

USNVC Hierarchy Explorer

Explore the classification by searching the NVCS database by keywords, by

selecting a subset of the hierarchy, or by selecting states on the map. These
criteria can be used in combination or separately.

Search by Keyword:

¥

Keyword fields to search:

Select: All | None | Default
v Scientific Name v Collogquial Name
v Synonomy v Floristics

Classification Code

v Translated Name
v Concept Type
Classification Comments
Dynamics Environment

Parent Name Range

Database Code
Full Citation

State/Province

Select a unit of the hierarchy to search:

No Subset Selected

Select hierarchy levels to be shown in results:
v Class
v Subclass
v Formation
v|Division
v Macrogroup
v Group
v Alliance

« Association

Download

Download the NVCS
database
(6MB, Delimited Text

Format)

Select state(s) on the map:

Reset Search

 U.S. National Vegetation
Classification System

* http://usnvc.org/
« Explorer

 Explore classifications
 Filter Levels
e Create lists

* by Keyword search
by State



Level II Vegetation/Habitat Surveys

 Information incorporated into
the survey report:
* Vegetation
* Soils
* Geology
» Land use

« Herbaria
* existing species records

 Climate
- rainfall patterns, temp.

 Natural history of the region




Level II Vegetation/Habitat Surveys

* Determine habitat suitability

e Make recommendations for
achieving target conditions




 Aquilla Lake, Hill County,
Texas, Fort Worth District

« Emphasis on
locating/mapping;:
 potential blackland prairie
remnants
* ~99% have been lost

« suitable habitat for the
Golden-cheeked warbler

» Oak-Juniper Woodlands

« suitable habitat for the
Black-capped vireo

e shrublands




Level II Vegetation/Habitat Surveys

 Results:
 Blackland Prairie remnants were detected and mapped.

» Oak-Juniper woodlands and shrublands suitable for the Golden-cheeked
warbler and the Black-capped vireo were not detected.

» Features occurred as small, isolated inclusions.

£




Level II Vegetation/Habitat Surveys

ERDC/EL TR-17-16
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A copy of this report can be
downloaded from the ERDC
Knowledge Core Digital
Repository

* https://erdc-
library.erdc.dren.mil/xmlui/h
andle/11681/22929



https://erdc-library.erdc.dren.mil/xmlui/handle/11681/22929

Level IT Habitat Survey at Hords Creek Lake,
Coleman County, Texas

A) Little bluestem grassland B) Post oak woodland
L~ a; ".;l--. ' ey A




Level IT Habitat Survey at Hords Creek Lake,
oleman County, Texas

A) Mesquite invaded grassland B) Treated area




Hords Creek Lake
Coleman County, TX

Fort Worth District,
Southwest Division

Level IT Survey —
Habitat/Plant
Community
Classification
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Invasive Species

 Inventories for non-native species

« Map and document occurrences of
invasive plants

« Recommendations for control




Invasive Species

&t
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 GPS telemetry of feral hogs !

« Seasonal movement patterns and habitat use
» Food availability/dietary studies

 Information used to guide management and
control efforts 0 SR




- Forest type/stand
classification

 Volume and growth
estimates

e Forest health
 Ex. Emerald Ash borer

* Dendrochronology
* Age
« “Old-growth”

e Past events “recorded”
in the wood

 Fire, climatic events




Wetland Delineations and Assessments

e Delineate wetlands and
other waters of the U.S.

 Three criteria approach

* Vegetation, soils,
hydrology

« Ground water monitoring

* Application of various
wetland assessment
methodologies

« HGM (Hydrogeomorphic
approach)

 Functional scores based on
physical attributes




Wetland Delineations and Assessments

HGM Functional Assessment of restored wetlands in the Lower Mississippi River Alluvial Valley




Restoration Monitoring

* Develop Monitoring and Adaptive
Management Plans

e Provide assistance with data
analysis

* Management Recommendations

ERDC/EL TR-XX-DRAFT
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ERDC

INNOVATIVE SOLUTIONS
us Army COI’pS afer, botter world
of Engineersg,

Engineer Research and

Development Center

Restoring Bottomland Hardwood Forests on
US Army Corps of Engineers Lands

2016 Monitoring Report

Jacob F. Berkowitz, Darrell E. Evans, Kevin D. Philley,
Jason P. Pietroski, Casey Ehorn, and Nathan R. Beane

Approved for public release; distribution is unlimited.




Restoration Monitoring

e Evaluation of marsh
restoration

* properties of sediments
and soils

* monitor plant
community response




Upcoming projects

 Baltimore District
 Surveying and mapping the
endemic plants and
invertebrates of mid-

Appalachian Shale Barrens at
Raystown Lake, PA

« Some of these species have a
global distribution of <5 U.S.
counties




Upcoming projects

e Seattle District

 Level II Surveys for Reptiles,
Amphibians, and Vegetation
at Mud Mountain and
Howard Hanson Dams




Contact Information

 Dr. Michael P. Guilfoyle  Kevin Philley
* U.S. Army Engineer Research « U.S. Army Engineer Research and
and Development Center Development Center

3909 Halls Ferry Road 3909 Halls Ferry Road
Vicksburg, MS 39180 Vicksburg, MS 39180
(0) 601-634-3432 (0) 601-634-5411

(m) 601-954-3675 Kevin.d.philley@usace.army.mil

Michael.p.guilfoyle@usace.army.mil



