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Dr. Gregory Hancock is Associate Professor of Geology at the 
College of William and Mary. A geomorphologist and hydrologist, Greg 
is interested in the impacts of land use change on Coastal Plain streams, 
and the effectiveness of engineered structures (i.e. retention ponds) on 
minimizing these impacts.  He is collaborating with James City County to 
evaluate the effectiveness of retention ponds for controlling stormwater 
runoff, and is investigating the impacts of urbanization-induced channel 
incision on local riparian groundwater systems.

 

Center Associate Researchers  
CCRM Associate Researchers are scientists from other institutions, government agencies, 

and/or the private sector who collaborate with Center staff on research and advisory projects.  

Appointment as an Associate Researcher is based on sustained productive interaction.  

Appointments are for fixed terms and renewable as appropriate.  The first appointments of 

CCRM Associate Researchers were in September 2005.

Daniel Redgate is an Environmental Scientist at Kimley-Horn and 
Associates, Inc. His research interests include Hydrology, Assessment 
and Restoration of Streams and Wetlands; Watershed Modeling, 
Assessment and Water Quality Improvement. Dan is presently working 
as a consultant in the assessment and design of stream and wetland 
ecosystems, and in the evaluation of watershed-scale water quality 
improvement measures.  He received a B.S. in Ecology from The 
Pennsylvania State University, and an M.S. degree from the Virginia 
Institute of Marine Science, The College of William and Mary.  While 
studying at VIMS, Dan’s research focused on the hydrology of forested 
wetlands and seasonal water budgets of forested wetland mineral flats.  
Dan has since worked on the assessment and design of numerous 
wetland and stream restoration sites for the purpose of compensatory 
mitigation and for watershed water quality improvement.  His research interests are wetland 
and stream hydraulics and hydrobiology, riparian ecology and restoration science.  He is 
working on the development of regional hydraulic geometry relationships for stream design, 
an evaluation of techniques for the assessment of stream quality, and the assessment of 
perennial, intermittent and ephemeral streams.  Dan is a member of the Society of Wetland 
Scientists and the Virginia Association of Wetland Professionals.

Dr. Ed Sharp was born in Uniontown, PA, attended Wheeling College and John Carroll 
University and received a Ph. D. from Texas A&M University in 1966.  He conducted basic 
research in the area of applied nonlinear optics at the U.S. Army Night Vision & Electro-
Optics Laboratory and the U.S. Army Research Laboratory until this past year.  Presently he 
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is working as a consultant on the use of infrared imaging equipment 
in novel application areas.  His major areas of interest include laser 
crystal physics, thermal imaging materials and devices, electro-optic 
and nonlinear-optical processes in organic materials, beam-control 
devices, optical solitons, harmonic generation, holographic storage, 
and photorefractive effects in ferroelectric materials.  He is the author 
or co-author of more than 100 technical publications and holds over 
15 patents on optical materials and devices. He is a member of the 

American Optical Society, IEEE, The American Ceramic Society, and SPIE.  Ed currently is 
working on developing methodologies for the use of thermal imaging in natural resource 
research.

Center Graduate Students

Mary Huang - Mary is a Ph.D. candidate at the Virginia Institute of Marine 
Science investigating the role of tidal wetlands as a source of fecal coliform 
by analyzing the model predicted errors between observed data and water 
quality model predictions.  The results of this work may have an impact on 
the development of shellfish total maximum daily loads (TMDLs) in Virginia.

Matt Strickler - Matt is also a joint M.A./M.S. candidate for the Thomas Jefferson Program in 
Public Policy at the College of William and Mary and Department of Coastal 
and Ocean Policy, Virginia Institute of Marine Science.  He is exploring the 
interactions among shellfish aquaculture, coastal land use, and shallow 
water environments.  His research interests include marine resource policy 
and economics, coastal zone management, and recreational fisheries.
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Heather Austin returned this summer to conduct a 
comprehensive literature review on disturbances & ecological 
services of nontidal wetlands.  She earned a BA in biology from 
St. Olaf College, MN and has applied to grad school where she 
is seeking a Master’s/PhD in marine biology. Heather is currently 
working in a gastroenterology lab at the University of Virginia as 
a research and lab specialist, helping doctors who are working 
on a cure for Crohn’s disease.

Ben McFarlane is currently enrolled in a Masters program for urban planning. He has interned 
with the Center’s Comprehensive Coastal Inventory Program since his sophomore year 
at University of Virginia.  This year Ben worked with CCRM’s Coastal Watershed Program 
where he conducted a literature review concentrating on the effects of riparian buffers on fish 
communities for the Dominion Power project.

Juan Arevalo from the Coastal Marine Resources Center, University 
College Cork, in Ireland spent four weeks in the spring of 2006 
working in the center on various GIS and remote sensing projects.  
Juan had expertise in geospatial database development but came to 
the center to learn field techniques associated with geospatial data 
gathering and and collection. He is originally from Valencia, Spain.
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Center Interns
Each year the Summer Intern Program places twelve to fifteen undergraduates with faculty 

mentors for a summer research experience. Internships are available in many areas of marine 

science, including biological, geological, chemical, physical, environmental science, fisheries 

and management emphases.  CCRM hosted five summer interns:



Center Collaborations

East Carolina University

Baltimore District Corp of Engineers

Chesapeake Bay National Estuarine Research Reserve

College of William and Mary

Delaware Department of Natural Resources & Environmental Control

Maryland Department of the Environment

Maryland Department of Natural Resources

NOAA Chesapeake Bay Program Office

Pennsylvania State University

Smithsonian Environmental Research Center

U.S. Dept of the Army, Night Vision & Electro-optics Div. (retired)

U.S. Environmental Protection Agency

University College Cork, Ireland

University of Maryland

University of North Carolina

University of Oregon State

Virginia Department of Conservation & Recreation

Virginia Department of Forestry

Virginia Polytechnic Institute and State University
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Center
Projects
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Riparian Shoreline Assessment and Mapping for the 
Chowan River, NC

PI:  Berman
Funding Agency:  Albemarle Pamlico National 
Estuary Project (APNEP)
Period:  5/16/05-5/15/06
Amount:  $30,000

This project produces an inventory of shoreline 
conditions for the Chowan River Basin.  Following 
a survey and analytical protocol applied in Virginia 
and Maryland (see also Comprehensive Shoreline 
Inventory for the state of Maryland, and Shoreline 

Situation Reports) this inventory expands the geographic extent of a Mid-Atlantic mapping 
initiative southward.   Like products from the Virginia and Maryland regions, final survey 
results, data, and maps will be posted on the internet when project is completed at:  http://
ccrm.vims.edu/gisdatabases.html 

GIS Conversion of VMRC Fisheries Management Areas

PI: Berman
Funding Agency:  NOAA/CRMP
Period:  6/01/05-12/31/05
Amount:  $30,000

This project generates a GIS database of the location of 
Virginia’s managed fisheries areas within the Bay.  Fisheries 
Management Areas (FMAs) within Virginia include artificial 
reefs, sanctuaries, oyster reefs, and important finfish spawning 
grounds, to name a few.  They are the cornerstone of the 
Federal government’s Marine Managed Areas Inventory for 
Virginia.  FMAs are surveyed, managed, and regulated by 
the Virginia Marine Resources Commission.  In a cooperative 
project between VIMS and VMRC, these data have been 
converted to GIS formats for integration into other state and 
federal aquatic management initiatives.  Among them is Blue 
Infrastructure, which collects and disseminates aquatic resource data in an interactive GIS 
format accessible through the Internet.  Virginia’s FMA boundaries and database have been 
added to Blue Infrastructure as a project deliverable.  Link to project page at: 
http://ccrm.vims.edu/blueinfrastructure/bi_intro.html
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Comprehensive Shoreline Inventory for the 
State of Maryland

PI:  Berman
Funding Agency:  NOAA/MD DNR  
Period:  8/01/02 – 9/28/06
Amount:  $340,000

This project involves application of the shoreline 
inventory protocols developed by the Center to 
all of the tidal shoreline in Maryland. The resultant 
data base provides a spatially explicit inventory of 
shoreline condition, resources, and structures in a 
GIS accessible format. The project involves extensive 

field work to complete boat surveys of the shoreline with advanced GPS equipment.Link to 
GIS databases at: http://ccrm.vims.edu/disclaimer_shoreline_situation.html

Field Inventory of Phragmites

PIs: Berman, Havens
Funding Agency: various, inhouse
Period: ongoing

The delineation of Phragmites along tidal shorelines 
is being collected in conjunction with data for the 
Shoreline Situation Reports.  Analysis of status and 
trends in distribution will be used in management 
and policy recommendations.

The Stability of Living Shorelines - An Evaluation
PI: Berman 
Funding Agency:  NOAA
Period: 10/1/2004 - 12/03/2006
Amount: $160,000

This project provides scientific rational for the 
expanded use of soft structure stabilization for 
tidal shoreline protection.  A series of tests was 
performed to develop a profile of landscape 
suitability for soft shoreline stabilization.  Analyses 
were performed on data describing shoreline 

17



condition.  Shoreline change mapping in selected study areas determine effectiveness of 
shoreline treatments.  An environmental assessment combines various data to develop 
the shoreline profile for effective soft stabilization and develops a spatial suitability model.  
Final products include a report and outreach material posted to a dedicated website to be 
announced.

Shoreline Situation Reports for Selected Localities:  
Caroline and Stafford  and Westmoreland Counties

PI: Berman
Funding Agency(s): NOAA
Period: ongoing
Amount: $55,000

This project advances the development of Shoreline 
Situation Reports throughout the cities and localities 
within the Tidewater region of Virginia. Shoreline 
Situation Reports were first developed by VIMS in 
the 1970s to support coastal management activities 
and decisionmaking. CCI is attempting to update 
the series, and publish a new inventory for each 

city or locality. The process includes robust data collection in the field using GPS equipment, 
post processing of data using GIS and remote sensing tools, and the development of map 
inventories on a county by county basis.  With funding from the Virginia Coastal Resources 
Management Program, three additional inventories will be added to the Virginia Shoreline 
Inventory shortly. The counties of Caroline and Stafford are now online and Westmoreland 
County will come online early 2007. GIS data for all published inventories are posted under 
Shoreline Situation Reports at: http://www.vims.edu/ccrm/gis/gisdata.html

Internet Based Decision Tool for Siting Wetland             
Restoration Sites in Hampton 
Roads, Virginia

PI: Berman
Funding Agency: In-house
Period: ongoing
Amount: $82,361
Revised in 2005, the update now includes 
Virginia’s entire coastal zone. This project 
uses the protocol and findings of the 
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Advanced Identification of Wetland Restoration sites, to develop an interactive, web-based 
management tool to assist regulators, developers, and project agents in location of potential 
compensatory mitigation sites in Hampton Roads. The model has been run for the entire 
coastal zone in Virginia. Link to ArcIMS at  
http://rmapnt52.wetlan.vims.edu/wetlands/viewer.htm

Ecosystem Approaches to Aquatic Health Assessment:  
Linking subtidal habitat quality, shoreline conditions  
and estuarine fish communities

PIs: Bilkovic, Hershner
Funding Agency: NOAA/NCBO
Period: 3/01/05 – 5/1/06
Amount: $113,344

In the Chesapeake Bay, there is currently no comprehensive 
assessment of aquatic habitat heterogeneity or 
understanding of the effects of multiple stressors on the 
viability of these habitats. This project tests the use of 
side-scan sonar technology as a tool to define subtidal 
nearshore habitat in two representative watersheds of the 
Chesapeake Bay. Resulting habitat information was used 
to determine if specific subtidal habitats are associated 
with shoreline condition and/or nearshore fish communities 
in the James River. To accomplish this, we collected and 
mapped detailed information on nearshore subtidal habitat, 
surveyed nearshore fish communities, and compared 
available quantitative shoreline inventory information. Sonar 

images revealed limited vertical structure in the surveyed nearshore of the James River.  Fish 
assemblages responded to changes in developed lands at multiple spatial scales.  Fish 
community integrity was reduced in areas with highly altered shorelines (bulkhead), and 
when developed riparian lands were greater than 23%. Additionally, there was a reduction in 
subtidal structure when adjacent shoreline conditions were altered. Land use and shoreline 
condition may be effective representations of integrative measures of stress that relay the 
state of degradation in a system.  For more information see the final report

Final Report: http://ccrm.vims.edu/projreps/Bilkovic_NCBO_Final%20report_May2006.pdf
Presentation: http://ccrm.vims.edu/powerpoints/Bilkovic_dmERF_files/v3_document.htm
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Sturgeon Spawning Habitat on the James and  
Appomattox Rivers 

PIs: Bilkovic, Hershner
Funding Agency: USFWS
Period: 11/01/05 – present
Amount:  $12,945

This project’s objectives are to conduct 
bottom mapping of potential Atlantic 
sturgeon spawning reaches using side-
scan sonar to ascertain the presence and 
location of essential spawning habitat 
(e.g. gravel beds) in the James and 
Appomattox rivers. Areas surveyed include the upper reaches of the James River from Shirley 
Plantation to Richmond; as well as the Appomattox River from the mouth to the Colonial 
Heights Bridge.

Maintenance of Virginia Nontidal  
Wetlands Database

PIs: Fleming, Weiss
Funding Agency: In-House
Period: ongoing
Amount: N/A

Maintenance of a website-accessible database for nontidal wetlands 
permitting in Virginia. For more information, please see 
http://ccrm.vims.edu/wetlands/nontidal_impacts.html

Occurrence of the Invasive Weedy Species Phragmites   
australis Adjacent to Agricultural Lands and its Response 
to Conservation Reserve Program (CRP) Control Methods.

PIs: Havens, Chambers
Funding Agency: USDA
Period:  8/1/03 – 7/31/06
Amount: $179,280

This project focuses on developing a model of Phragmites 
invasiveness at upland/wetland interfaces by determining the 
mechanism of invasion, competition and spread of Phragmites. 
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With respect to weed control, one of our applied hypotheses is that CRP sites enhance 
N removal prior to groundwater discharge to the wetland-upland interface, and that best 
management practices like buffer strips are environmentally sound forms of controlling 
Phragmites invasion and spread.

Intermediate Development of a Forested Headwater 
Wetland HGM Model for Wetlands Management in 
Virginia

PI: Havens
Funding Agency: US EPA
Period: 10/01/04 - 09/30/06
Amount: $178,774

The Forested Headwater Wetland 
Subclass is unique in that it is partially 
defined in law by the average current 
flow (or lack thereof) in the associated 
stream. This project continues the 
development of an HGM model for the 
Forested Headwater Wetland subclass by 
determining the extent of these wetlands 
systems as related to annual average 
stream flow. The final report will include development of a preliminary definition of  Forested 
Headwater Wetlands for HGM model development and preliminary data collection of potential 
HGM variables.

Determination of Minimal Instream  
Flow for Recreational Use

PIs: Havens, Hershner, Berquist
Funding Agency: inhouse
Period: ongoing
Amount: n/a

Recreational canoeists established a network of gages in 
the 1970’s that reflect stream levels on Virginia’s rivers. This 
network of gages depicts at what level canoeing would 
become impracticable. As such, this is a potential measure of 
minimal instream flow requirements for recreational boating. 
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This project uses the established network of gages and GPS technology to tie them to 
elevation benchmarks in order to relate the depicted stream levels to USGS stream gage data.
 

Ecological and Socioeconomic Indicators for Integrated 
Assessment of Aquatic Ecosystems of the Atlantic Slope

PIs: Hershner, Havens, Bilkovic, Varnell, Berman
Funding Agency: US EPA
Period: 4/01/01 – 2/18/06
Amount: (F) $1,163,435

Project objectives are to 1) develop and test ecological and 
socioeconomic indicators of aquatic resource condition, 
construct models that use environmental, geographic, and 
stressor data to predict indicator responses, and use models 
to link upstream watersheds and downstream estuaries. 2) 
Develop large scale measures for characterizing landscape 
attributes and land-use patterns to serve as predictors of a 
range of environmental conditions. 3) Deliver a nested suite of 

indicators to managers, where the implications of aggregating models at various scales are 
considered, and for which reliability is known. This is a collaborative project with Pennsylvania 
State University, Smithsonian Environmental Research Center, East Carolina University, and 
the Environmental Law Institute.  Final report:  
http://ccrm.vims.edu/projreps/eagles_02-03.pdf 

Shallow Water Use Management Plan

PI: Hershner
Funding Agency: n/a
Period: 7/1/00 - present
Amount: n/a

This project used GIS to evaluate 
conditions suitable for a variety of 
activities that may occur within the 
shallow water zone of the estuary.  
Uses include SAV growth, aquaculture, 
crabbing, recreational fishing, etc.  
Nearly 20 uses were modeled.  First 
use suitability models were developed, 
specifying conditions which must exist 
for a particular use to occur.  Second, 
GIS algorithms are prepared to analyze 
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available environmental data and indicate areas of suitable conditions for each use within 
the shallow water zone.  Spatial models of use suitability were then combined according 
to a conflict prediction model to identify potential use conflicts.  Final steps in the project 
will be identification of management issues and options, and development of policy 
recommendations.

Development of Nontidal Wetland Inventory, Functional 
Assessment, and Monitoring Strategy for Virginia

PIs:  Hershner, Havens, O’Brien
Funding Agency:  USEPA/Virginia DEQ
Period:  10/1/03 – 9/30/06
Amount: $606,405

This project develops and implements 
a three level assessment protocol for 
nontidal wetlands in Virginia.  This is the 
first phase of a series of projects which are 
intended to provide assessments across 
all of Virginia. In this project a level I – GIS 
based assessment will be completed on all 
wetlands mapped by the National Wetlands 
Inventory in Virginia. Level II assessments 
involving field assessments of stressors will be initiated in the coastal plain of Virginia. Level III 
assessments will involve detailed analysis of habitat and water quality functions on selected 
sites.

 CARA/MUAR
PI:  Hershner, Reay
Funding Agency:  PSU/NOAA/EPA
Period:  10/1/02 – 3/30/06
Amount:  $60,000

This project involves collaboration with 
researchers from Penn State University, 
Rhode Island University, and Carnegie Mellon 
University.  The Center’s role is facilitation of 
a case study of climate change and landuse 
change information use in Hampton Roads, VA.  

The project is intended to result in development of a climate change center that can provide 
web-based information of maximum utility to local planners and decision makers. The CARA 
Hampton Roads website can be found at http://ccrm.vims.edu/cara_web/index1.htm
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