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Background

On 6 January 2000, 31 individuals from State and Federal agencies and universities met in Raleigh, North Carolina to discuss the initiation of a cooperative research venture (Coalition).  The focus of this Coalition is to organize and implement a strategy for maximizing the collection of subsurface data through a series of core holes placed at strategic locations in the North Carolina Coastal Plain.  This Coalition was formed because the solutions to geologic and hydrogeologic problems require a common database that crosses the traditional domains of State and Federal agencies and academic institutions.

Representatives of the following State agencies attended the meeting: the North Carolina Department of Environment and Natural Resources, Division of Land Resources, Geological Survey; the North Carolina Department of Environment and Natural Resources, Division of Water Resources; and the North Carolina Department of Environment and Natural Resources, Division of Water Quality.  The following universities were represented: the University of North Carolina at Chapel Hill, the University of North Carolina at Wilmington, East Carolina University, Duke University and Virginia Polytechnic Institute and State University.  Representatives from the following offices of the U.S. Geological Survey were present: the Water Resources Division, Raleigh Office; and the Geologic Division, Eastern Earth Surface Processes Team and the National Geologic Mapping Program.

Mission Statement

The primary research objective of the Coalition is to develop a better understanding of the physical framework of the regional ground water system of the North Carolina Coastal Plain.  This physical framework consists of a wedge of sediments and rocks that generally dip and thicken seaward from a feather-edge at the fall line to about 10,000 ft at Cape Hatteras.  Although the surface and subsurface geology and hydrologic framework are generally known, research in adjacent states has shown that the Coastal Plain is much more complex than originally thought.  Heterogeneities and spatial variations in sediment type (siliciclastic to carbonate), lithification, porosity and permeability, and the inter-connectiveness of surface and deeper aquifer systems provide unique environmental problems that can only be addressed through detailed subsurface study.  Data collected can also be used to evaluate mineral and water resources, and to assist in other studies dealing with environmental/engineering geology, seismicity, pollutants, and subsidence.  As the population of the Coastal Plain increases and greater demands are placed upon its mineral and water resources, a better understanding of resource interaction is paramount for sustainable future growth.   These unique environmental problems are also exacerbated by the change that has occurred from a traditional agriculture-based economy to more of an agribusiness-based economy.  For example, during the past 10 years, larger tracts of land have been made into large contract farms for swine and poultry production.  These operations, and continuing population growth, have led to significant drops in the level of aquifers, in some places by as much as 6ft/year.  More accurate geologic and hydrogeologic databases using digital technology, and three-dimensional maps and cross-sections depicting the physical makeup of the surface and subsurface Coastal Plain will result from this project.  More accurate geologic and hydrologic databases will provide basic earth science information that scientists can use to develop a better understanding of the factors that affect the regional ground water system, and ways to maintain aquifer levels with ever increasing agricultural, industrial and human demands.
The subsurface structure of the coastal plain was molded by changes in sea level, depositional systems (such as rivers, lakes and beaches), tectonics and climate over the last several hundred millions of years.  Thus on a broader scale, understanding the geometry and composition of subsurface layers requires investigation of the detailed relationship of the factors involved in their formation.  The proposed core holes, combined with seismic reflection profiles, will allow us to investigate the timing and magnitude of sea level changes and their relationship with subsurface morphology.  This knowledge will ultimately allow us to predict more accurately the behavior of aquifers as well as potential sources of other minerals (i.e., natural gas, phosphate).

Another objective of the Coalition is to provide earth-science information to resource decision makers in the public, private and environmental sectors (i.e., local planners, county commissioners, city council members, ground water managers, etc.) to promote educated, cost-effective decisions affecting growth and development.  The needs and concerns of environmental and conservation groups regarding land use decisions can only be balanced through the development of more accurate geologic and hydrogeologic databases and enhanced communication.  In addition, sustainable development must balance the needs of industry, agriculture, transportation, and housing with environmental impact.

The last objective of the Coalition is education.  Future state leaders are currently in grade school, secondary school, or college.  This joint venture will provide the opportunity for current and future community leaders to learn first-hand the processes scientists use in collecting, analyzing and interpreting data.  An additional result of this project is the development of earth science education materials to support the state’s curriculum needs at various educational levels.  For example, the Science and Math Education Center at the University of North Carolina at Wilmington, which is involved in various ways with educational activities for area teachers, could serve as a coordinating body for the dissemination of educational materials resulting from core holes located in the southeastern part of the state.  Other universities in the Coastal Plain probably also have similar organizations that could serve in the same capacity when core holes are located in their areas.

Specific Areas of Research Activities Include:

· Develop new information that permits correlation of geologic and hydrogeologic units

· Construct a 3-dimensional geologic framework of the Coastal Plain that integrates outcrop with the subsurface

· Determine radiometric dates and/or Sr isotopes to enhance correlation

· Integrate the geologic framework developed in North Carolina with adjacent states

· Expand the onshore geologic database to the offshore continental shelf through core holes and seismic reflection profiles

· Collect data that can be used to evaluate mineral and water resources

· Examine the interaction of Coastal Plain carbonates with ground water to understand diagenetic/porosity evolution

· Obtain materials to support the state's educational and curriculum needs

· Monitor the microearthquake activity around the core hole sites, and construct maps of microseismic activity for the Coastal Plain as additional core holes are added to the network

· Create new/revised earthquake risk maps for core hole areas

· Address reports of what appear to be small, shallow microearthquakes, which are felt near the southeastern coast but can not be picked up at regional seismic stations

· Provide "ground truth" and refine stratigraphy previously defined using well cuttings

· Develop a better understanding of the impact that tectonics and glacioeustasy had on Cretaceous, Paleogene and Neogene sedimentation

· Gather paleooceanographic data using stable isotopes, fossil-assemblage studies, etc. at critical boundaries and other abrupt climatic intervals

· Use digital technology to integrate geologic and hydrogeologic databases

· Develop models that permit a better understanding of the impact of ground water withdrawal and guide ground water resources allocation

· Quantify the deleterious effects of confined aquifer dewatering

· Learn about the deeper geologic and hydrogeologic systems, including recharge from shallow aquifers

Coalition Organization and Leadership


Representatives from each group of the Coalition will serve as the North Carolina Steering Committee.  Members will include Laurel Bybell (Project Chief, USGS), Mike Strobel (USGS, WRD), Kathleen Farrell and Bill Hoffman (NCDENR, DLR, GS), Nat Wilson (NCDENR, DWR), Paul Dahlen (NCDENR, DWQ), Peter Malin (DUKE), Tim Bralower (UNCCH), Fred Read (VPISU), Bill Harris (UNCW), and Richard Spruill (ECU).  It is recommended that the Project Chief (Laurel Bybell) and a representative from one of the State agencies or universities serve as co-chair of the NC Coalition.  If the NC Coalition expands (see section below) to include other states or the offshore continental shelf, it is recommended that a committee be formed that includes members of all participating organizations in each state and the appropriate Federal agencies.

Benefits


Through its pool of shared resources, a Coalition is better able to address resource and environmental problems because of the diversity of the group’s expertise and the increased communication.  The formation of a Coalition also allows for the sharing of facilities, equipment, laboratories, and personnel that may not be available from autonomous groups.

Future Coalition Expansion


Because the earth’s natural resources (mineral, water, etc.) are not bounded by state lines or physical limits such as the land/water interface, the NC Coalition may seek to expand its membership to include the private sector, other in-state agencies, and agencies from other southeastern states, including South Carolina, Virginia, Georgia, and Maryland.  Moreover, because the geologic and hydrologic framework of the exposed Coastal Plain also continues below the coastal ocean and forms the continental shelf, this Coalition may expand to include the Coastal and Marine Geology Team of the U.S. Geological Survey.

Coalition Groups, Contact Persons, Summary of Interests, and Resources

· U.S. Geological Survey, Geologic Division, Eastern Earth Surface Processes Team

Contact Person - Laurel Bybell, Project Chief 

Group's Interests - Advancing our understanding of the geologic and hydrogeologic framework and history of the North Carolina Coastal Plain

Resources - Drill rig, drillers, stratigraphers, paleontologists, GIS Specialists and technicians

· U.S. Geological Survey, Water Resources Division

Contact Person – Michael Strobel

Group's Interests - Geologic and hydrologic framework of the North Carolina Coastal Plain

Resources - A database on the geology, ground water levels, water quality and potential funds to support drilling.

· North Carolina Department of Environment and Natural Resources, Division of Land Resources, Geological Survey

Contact Persons – Kathleen Farrell, Bill Hoffman

Group's Interests – New stratigraphic information to help revise the state’s geologic map, lithostratigraphy, sequence stratigraphy and paleoenvironmental interpretation; archiving cores; and data on seismicity and subsidence related to ground water withdrawal and carbonate dissolution

Resources - Research time of geologists, drill-site drilling assistance, core storage facilities, laboratory facilities and technical expertise

· North Carolina Department of Environment and Natural Resources, Division of Water Resources

Contact Person – Nat Wilson

Group's Interests - Hydrogeologic framework of the coastal plain to enhance its use in ground water allocation

Resources - Drill-site and site selection assistance, financial assistance with monitoring well construction and contractual geophysical logging

· North Carolina Department of Environment and Natural Resources, Division of Water Quality

Contact Person – Paul Dahlen

Group's Interests - The relationship between shallow and deep aquifers in the coastal plain

Resources - Drilling support from the Field Investigations Group

· The University of North Carolina at Chapel Hill

Contact Person – Tim Bralower

Group's Interests - Paleoceanographic studies of critical boundaries and other abrupt climate intervals preserved in the sediments

Resources - Calcareous nannofossil biostratigraphy, stable isotopic analyses, Sr analyses, core storage and sampling

· Duke University

Contact Person – Peter Malin

Group's Interests – Monitoring microearthquake activity in the coastal plain and construction of seismic risk maps; placement of seismographs in the bottoms of core holes

Resources - Research time and some student help

· Virginia Polytechnic Institute and State University

Contact Person – Fred Read

Group's Interests – High-resolution sequence stratigraphy of mixed carbonate-siliciclastic systems of subtropical and temperate continental shelves

Resources - Currently have a grant proposal (with Tim Bralower) under review by the National Science Foundation to core the Paleogene in the outer coastal plain.  Can provide students, graduate and undergraduate, to work on various aspects of the cores

· The University of North Carolina at Wilmington

Contact Person – Bill Harris

Group's Interests - Sequence stratigraphy of carbonates and siliciclastics and geochronology including Rb-Sr and K-Ar dating and Sr isotopes

Resources - Research expertise in sequence stratigraphic analysis of cores, undergraduate and graduate students for research, radiometric dates and laboratory space

· East Carolina University

Contact Person – Richard Spruill

Group's Interests - Benthic and planktic foraminiferal biostratigraphy, hydrogeology

Resources - Research expertise in foraminifers and hydrogeology; undergraduate and graduate students for research
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North Carolina Department of Environment and Natural Resources, Division of Land Resources, Geological Survey

Charles Gardner


Bill Hoffman


Rick Wooten


Kathleen Farrell

Kenny Gay


Tyler Clark


John Nickerson

North Carolina Department of Environment and Natural Resources, Division of Water Resources

John Morris


Stuart Strum


Ton Fransen

Nat Wilson

North Carolina Department of Environment and Natural Resources, Division of Water Quality

Arthur Mouberry

Carl Bailey

Ted Mew 

Paul Dahlen
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