Current Research Investigations of the National Research Program of the U.S. Geological Survey, Water Discipline in the Northern Shenandoah Valley of Virginia and West Virginia.
Remarks of L. Niel Plummer Oct. 15, 2007, Winchester, VA
Slide 1  Title
[I am Niel Plummer from the National Research Program of the USGS Water Discipline.]  I’m subbing today for our Branch Chief, Pierre Glynn who is in another meeting this week and apologizes that he cannot be here.  The National Research Program (NRP) of the USGS Water Discipline 
· Conducts fundamental and applied research on complex hydrologic problems
· Develops new techniques and methodology for use throughout the hydrologic sciences
· Provides scientific leadership in hydrology to the USGS, academia, and other government agencies
· Consults and collaborate with USGS WSC projects.

· Helps develop new USGS programs.

· Teaches USGS courses.
· We are mostly located in 3 centers—Menlo Park CA, Denver CO, and in the backyard of the northern Shenandoah Valley, Reston, VA
Slide 2 Here is a link to the NRP; its projects, personnel, and products.  The NRP has four research projects active or planned for parts of the Northern Shenandoah Valley of Virginia and West Virginia.  
Slide 3  Allen Shapiro is investigating ground-water flow and chemical transport in the carbonate and siliciclastic rocks of the Shenandoah Valley over increasingly larger physical dimensions—from that of a borehole, to the scale of an outcrop, to regional scales of kilometers.  This project is still mostly in the planning stages.
Slide 4   Single-hole and cross-hole hydraulic tests are planned at selected sites in the Shenandoah Valley to identify the hydraulic properties of rocks over dimensions from meters to 100’s of meters. These estimates of hydraulic properties will be compared with regional estimates of hydraulic conductivity from ground-water flow modeling. 
Slide 5  Characterizing chemical transport in the vicinity of a point source requires knowledge of individual fractures and their transport properties.  Tracer experiments are proposed over increasingly larger physical dimensions to understand the properties of chemical transport that affect the residence time of ground-water and processes that act to retain chemical constituents in the formation.  
Slide 6  In a project being conducted with scientists from the USGS Virginia Water Science Center (as we have heard already from Mark Bennett), and the VA DEQ, Ward Sanford is using water and solute mass-balance techniques to determine recharge and runoff rates throughout Virginia, including the Shenandoah Valley.  
Slide 7  For this Water Availability study, stream gages are instrumented with real-time specific conductance probes allowing for detailed chemical hydrograph separations.  About 80 sites have been instrumented throughout VA; 24 sites across the Shenandoah Valley.
Slide 8  Equations for water balance and chloride balance are solved together to perform the hydrograph separation.  This is a very powerful technique that uses what we know or can measure (precipitation, stream discharge, chloride concentrations in gw, in base flow, and in stream flow) to determine important hydrologic properties that we need to know like fractions of runoff and of base flow in stream discharge and amount of ground-water recharge.  Ward is here and can fill you in on more details.
Slide 9  In another investigation being led by Ward Sanford, ground-water models are being developed in sub-basins of the Chesapeake Bay watershed to assess movement of pollutants such as nitrate and other nutrients to the Bay.  The map shows the sub-basins that will be modeled.  Ward is currently working on a model for the Delmarva Peninsula of the Atlantic Coastal Plain. A model will be developed on the scale of the Upper Potomac River watershed in 2009 as a part of the USGS Chesapeake Bay, Priority Eco-System Study. This model will utilize results from the Water Availability Study and ground-water ages being measured by my group.
Slide 10  I am leading an effort in ground-water dating of spring discharge throughout the Great Valley of Virginia and parts of West Virginia.  This ground-water age information will be used to help calibrate ground-water models.  The dating procedure utilizes the transient atmospheric signal of naturally-occurring environmental isotopes and tracers air and in precipitation to investigate ground-water ages, mixing, and vulnerability to contamination of spring discharge.  The plot shows the atmospheric history of some of these compounds that are being used for dating purposes.  A large number of chemical and isotopic substances are being measured in discharge from about 50 springs throughout the State of VA and the panhandle of WVA. 
Slide 11  In the northern Shenandoah Valley all samples of spring discharge contain tritium and chlorofluorocarbons indicating the presence of a young fraction and waters susceptible to contamination from anthropogenic sources.  In the northern Valley, the waters have mean ages of 2 to 7 years, but every water sample is a mixture of a range of ages.  These ages are an average age at the time of sampling. The median 3H/3He age of the young fraction was about 5 years for 50 springs sampled throughout the Great Valley.  We used helium accumulation to interpret ages of the old fraction in some mixtures and found 400-700 years.  There are no obvious regional patterns, though the data are quite limited.
Slide 12  I think we will all agree that important issues pertaining to the water resources of the Northern Shenandoah Valley will include water quantity/water availability, water sustainability/sustainable yield, susceptibility/vulnerability to contamination; the relation of these issues to population growth and development in the region; and the effects on, and response of the hydrologic system to climate change, such as drought.  These issues need to be addressed at local and regional scales.
Slide 13  In developing a science plan for the region, there needs to be continued efforts in three areas:  1. Data gathering (geologic, hydrologic and chemical, including groundwater age); 2. improvement of conceptual models of groundwater flow and surface-water interaction at various scales and as a function of depth; and 3. development of groundwater flow models at scales appropriate for resource management.  All of this is going on today to varying extents.  We also need to realize that it is an unending process—a semi-infinite loop.  As more data become available, we improve our conceptualization of the system and refine the models.  The models lead us to data gaps and the cycle begins again.
Slide 14  From a research perspective, there is not a simple, short-term answer to the water issues/needs in the Shenandoah Valley.  Ground-water models built on research in the valley can become management tools that can evolve and be refined as more data become available. This effort will require a coordinated, interdisciplinary, and long-term effort, with stable, long-term funding.

[For further information, please contact Pierre D. Glynn, Chief, Branch of Regional Research, Eastern Region, U.S. Geological Survey, MS 432, Reston, VA 29192; pglynn@usgs.gov, 703-648-5832].
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