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I am pleased to announce the 2010 WRD Research Lecture Series sponsored by the Office of Chief Scientist for Hydrology.  The lecture series is designed to facilitate interaction and exchange of technical information among scientists across the Water Resources Discipline and throughout the Bureau.  Many Water Science Centers have invited external partners to the lectures, or have scheduled lectures at universities and partner offices.  In addition to giving the lecture, the Lecturer will be available for discussions with USGS scientists and partner organizations.

The cost to the requesting office in 2010 will be $300 for the first Lecturer and $700 for each additional Lecturer hosted.  Note, this is a change from last year where the requesting office was not charged for each Lecturer they hosted.  Each Lecturer is committed to presenting lectures in six Water Science Centers, which means we can fill 36 requests.  Lecture requests are filled on a "first-come, first-served" basis, although we will work to ensure that each requesting office has access to at least one Lecturer.  We will give priority to the first request made by each Water Science Center; additional requests will be considered beginning one month after the initial announcement. 
Please send your requests, in order of priority, to me, with a copy to your Regional Executive and to 
Peter Christensen, Office of Chief Scientist for Hydrology (email: pchristensen@usgs.gov or 
tel.: 703-648-5253).  The Lecturers for this year, the titles of their talks and brief abstracts are given below.
Thank you for your support of this program.  We look forward to working with you again this year and welcome your comments on the program.
John Elliot, Lakewood, CO
River Restoration in Colorado -- How Well Is It Working and How Can We Tell?

In recent decades, interest in the aesthetics, function, and health of riverine systems has led to the development of an industry devoted to river restoration.  Many kilometers of stream and river channels in Colorado have been reconfigured by private entities and resource-management agencies by using designs based on different geomorphic philosophies and classification schemes, most notably the “natural channel design” approach.  The effectiveness of these modifications over a period of time, and the geomorphic response of some of these modified channels to subsequent floods is being assessed through a long-term USGS project, the Reconfigured Channel Monitoring and Assessment Program, RCMAP, (http://co.water.usgs.gov/projects/rcmap/index.html).  

Geomorphic responses to floods in "restored" western Colorado rivers have been evaluated with respect to sediment-entrainment potential and the shear stress generated by observed and hypothetical floods by using (1) a one-dimensional flow model (HEC-RAS), (2) a multi-dimensional hydraulic model (MD_SWMS with FaSTMECH), and (3) channel-pattern thresholds based on slope, discharge magnitude, and sediment size.  These methods were used to evaluate geomorphic and hydraulic conditions after floods occurred, but also could be used to predict potential instability of untested reconfigured channels.
Maria Noel-Croteau, Menlo Park, CA

Assessing Bioavailability and Toxicity of Engineered Metallo-Nanoparticles in Aquatic Environments Using Enriched Stable Isotope Tracers and Biodynamic Modelling

Engineered nanomaterials are released into the environment as a result of the rapid commercialization of nanotechnologies. The unique physicochemical properties of nanomaterials influence their interactions in the environment and hence their bioavailability and toxicity. Understanding the bioavailability of nanomaterials to aquatic animals and developing monitoring tools are crucial research needs to determine the environmental implications of nanotechnology. We refined an approach that uses enriched stable metal isotopes to trace bioaccumulation dynamics of engineered metal nanomaterials and develop links to toxicity. The approach combines the synthesis of nanoparticles of defined size, composition and unique stable isotope ratios, and the use of organisms as integrators of the biogeochemical processes affecting metal bioavailability (i.e., biodynamic modelling). Our work asks whether nano-sized metals are more bioavailable and potentially more toxic than ionic or particulate metals. Because many nanomaterials are transient and will end up associated with the food of animals due to aggregation and sorption processes, our research also carefully considers the dietary uptake pathway. We have conducted biodynamic experiments with silver nanoparticles, isotopically modified ZnO and Ni nanoparticles. 

Our recent results indicate, for example, that Zn from nano-sized ZnO is assimilated with very high efficiency by the freshwater snail Lymnaea stagnalis when ingested with food. Zinc assimilation efficiency is high even though ZnO nanoparticles are agglomerated, indicating that particles agglomeration does not reduce bioavailability, nor preclude toxicity. At high concentrations in the diet, ZnO nanoparticles damage digestion. Snails ate less, defecated less and inefficiently processed the ingested food. Both animals and humans are likely to be exposed to nanoparticles in their food due to aggregation and sorption processes. Therefore further study of exposure from nanoparticles in food would greatly benefit assessment of ecological and human health risks.
Randy Hunt, Madison, WI

From Buckets to Clouds:  Building Better Environmental Models for Today’s Decision-Making
Advances in software and hardware capabilities have provided the ability to bring sophisticated modeling tools to bear on societal problems. Highly parameterized modeling techniques are one promising approach for building better models that take advantage of improved computing capabilities.  Such an approach includes many (buckets) of parameters in the model construction, then constrains the model using mathematics and soft-knowledge of the system.  Although carrying many parameters requires more computer power, new capabilities such as cloud computing can be used to maintain reasonable run times. USGS project results are used to demonstrate the application of this approach to natural resource decision making.

Megan Young, Menlo Park, CA

Environmental Isotope Forensics: Using a Multi-Isotope Approach to Understand Complex Hydrological Problems

Brief Description: Understanding nutrient and organic matter sources, sinks, and biogeochemical cycling is a critical component in environmental studies for both pristine and human-impacted systems.  The scale and complexity of large hydrologic systems present logistical, financial, and interpretive challenges due to the difficulty of constraining both sources and biogeochemical dynamics.  I will discuss how the use of a multi-isotope (H-C-N-O-S) approach in monitoring studies can provide critical insights into nutrient behavior over large spatial and temporal scales, highlighting both well-established and relatively new stable isotope methods.   Our studies in the San Joaquin River, Sacramento River, and San Francisco Bay demonstrate how the measurement of stable isotopes in water, nitrate, ammonium, phosphate, and particulate and dissolved organic matter can be used to constrain potential sources and sinks of nutrients, and identify biogeochemical processes that may not be evident through concentration analysis alone.

James Paces, Lakewood, CO

Tracing Water and Sediment Sources in Ecologically Sensitive Habitats Using Sr and U (Plus Other) Isotopes—A Tale of Two Wetlands in Southern Nevada, and Coastal Louisiana
“Heavy” radiogenic isotopes of Sr and U are useful as natural tracers of groundwater flow, groundwater/surface-water interaction, and flow processes, as well as indicators of sediment source and paleosalinity.  These isotopes are particularly useful for studies of wetlands in arid regions because evaporation and mineral precipitation result in large changes in chemical and stable-light-isotope compositions, but little or no change in Sr and U isotopic compositions.  These isotopes, in combination, readily identify sources of water supply to critical marsh habitat at the Pahranagat National Wildlife Refuge in southern Nevada, and allow quantification of contributions from groundwater discharge versus irrigation supply as a result of wetland management.  Strontium isotopes are also being used, along with C-13, Pb-210, and Cs-137, to identify the extent of offshore sediment redistribution into coastal wetland environments of southern Louisiana, a region experiencing wetland loss due to subsidence, sea-level rise, erosion, and altered floodplain hydrology.  This talk will present a brief overview of the geochemical behavior of Sr and U and their use as environmental tracers followed by a discussion of results from the two wetland studies mentioned above.

Nancy Simon, Reston, VA

Sediments as a Source and Sink for Phosphorus – Internal Loading versus Retention of Nutrients

Internal loading of phosphorus is often a major factor in the eutrophocation of lakes, reservoirs, and rivers.  The forms of phosphorus in bottom sediments dictate whether the sediments serve as a source of phosphorus to the water column (internal loading), or whether the sediments retain phosphorus delaying or preventing transfer of this nutrient from the sediment to the overlying water column.  This presentation discusses possible forms of phosphorus in sediments, the methods for determining the concentrations of these forms in sediment samples, and how to evaluate sediment data with regard to mobility of phosphorus in aqueous environments. 
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