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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.). 



• 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 

• Vicksburg, Mississippi: 
• 1) Coastal and Hydraulics Laboratory

• 2) Environment Laboratory

• 3) Geotechnical Laboratory

• 4) Information Technology Laboratory   

• Champaign, Illinois

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



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

• Impacts of Coastal Engineering/ Beneficial Uses 
of Dredged material

• Engineering With Nature: Designs to Benefit 
Birds 

• Sediment Management to Create Seasonal 
Habitats

• Inventory and Management 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

• Level II =“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 II 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



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



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



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 and 
Others



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



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



DNA and eDNA Research

• Research on Threatened and 
Endangered Species

• Research on Invasive Species, eDNA 
monitoring

• Impacts of Land Management and 
Other Corps Activities

• Collaborate with Universities/ 
USFWS/ USGS/ NOAA, and Other 
Agencies, Non-Governmental Orgs.



Threatened and Endangered Species Inventories

• Inventory of all Federal and State Listed Species, Plus 
Rare or Sensitive Species of Concern (TER-S) on DoD 
Installations and USACE Project Lands

• Research on USACE Activities on TER-S Populations 
and Habitat

• Assess Impacts of Dredging, Land Management and 
Other USACE Activities

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























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? 
• 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

• 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:
• Level I & II Inventories must be 

in accordance with the National 
Vegetation Classification System 
(NVCS). 



Level II Vegetation/Habitat Surveys

• U.S. National Vegetation 
Classification System
• Standardized methods 
• Common language and 

framework 
• Compatibility

• State 

• Federal

• International 

• Tool for “All lands Approach” to 
natural resource management

• Know what you have + what 
is beyond your borders



Level II Vegetation/Habitat Surveys

• U.S. National Vegetation 
Classification System
• Peer reviewed 

• Periodic updates 

• Hierarchical System 
• Multi-tiered scales 

• broad global classes

species associations

Scale U.S. NVCS 

Broad Formation Class

Formation Sub-class

Formation

Medium Division

Macro-group

Group

Fine Alliance

Association



Level II Vegetation/Habitat Surveys

• U.S. National Vegetation 
Classification System
• http://usnvc.org/

• Explorer 

• Explore classifications

• Filter Levels

• Create lists  

• by Keyword search

• by State



Level II Vegetation/Habitat Surveys

Sapindus marginatus

• 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

• Make recommendations for 
achieving target conditions



Level II Vegetation/Habitat Surveys

• 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

• 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

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 II Habitat Survey at Hords Creek Lake, 
Coleman County, Texas

A) Little bluestem grassland B) Post oak woodland



Level II Habitat Survey at Hords Creek Lake, 
Coleman County, Texas
A) Mesquite invaded grassland B) Treated area



Hords Creek Lake 
Coleman County, TX

Fort Worth District,
Southwest Division

Level II Survey –
Habitat/Plant 
Community 
Classification



Additional Capabilities at ERDC 



Invasive Species 

• Inventories for non-native species

• Map and document occurrences of 
invasive plants

• Recommendations for control



Invasive Species 

• GPS telemetry of feral hogs
• Seasonal movement patterns and habitat use

• Food availability/dietary studies

• Information used to guide management and 
control efforts



Forest Inventory & Analysis

• Forest type/stand 
classification

• Volume and growth 
estimates

• Forest health 
• Ex. Emerald Ash borer 

• Dendrochronology
• Age

• “Old-growth”

• Past events “recorded” 
in the wood
• Fire, climatic events



Wetland Delineations and Assessments 

• 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

• Provide assistance with data 
analysis

• Management Recommendations



Restoration Monitoring

• 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

• Seattle District
• Level II Surveys for Reptiles, 

Amphibians, and Vegetation 
at Mud Mountain and 
Howard Hanson Dams



Contact Information 

• Dr. Michael P. Guilfoyle
• U.S. Army Engineer Research 

and Development Center

3909 Halls Ferry Road 

Vicksburg, MS 39180

(o) 601-634-3432

(m) 601-954-3675
Michael.p.guilfoyle@usace.army.mil

• Kevin Philley
• U.S. Army Engineer Research and 

Development Center

3909 Halls Ferry Road 

Vicksburg, MS 39180

(o) 601-634-5411                             
Kevin.d.philley@usace.army.mil


