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Statement of Problem: Large volumes of solid, gaseous, or liquid materials that are of potential environmental or health concern are commonly produced by natural or anthropogenic disasters such as earthquakes, volcanic eruptions, wildfires, urban fires, landslides, hurricanes, tsunamis, floods, windstorms, industrial spills, and terrorist attacks.  Geochemical processes play key roles in the environmental evolution/impacts and health impacts of these materials, however lack of timely sampling and characterization can miss key transient processes and byproducts of concern. Traditional emergency responders must focus on identifying the types, amounts, and health hazards of contaminants produced by disasters, and so do not have the time or expertise necessary to appropriately sample and characterize the full range of physical and chemical processes that influence contamination from these extreme events. The USGS responses to the World Trade Center and Hurricane Katrina clearly demonstrated our capabilities in and a needed role for process-focused environmental (i.e., mineralogy, geology, geochemistry, toxicology, microbiology, remote sensing, etc.) information, expertise, sampling, and characterization a) in response to disasters, and b) in anticipating and planning for potential environmental and health issues associated with future disasters.

Objectives: A formalized USGS response capability for environmental disasters is needed, and is quite analogous to existing Bureau response efforts for earthquakes, volcanoes, landslides, and hurricanes. This capability would directly complement these other USGS hazard response efforts by providing an environmental component that has traditionally been lacking or that has been carried out on an ad hoc basis.

Work Strategy: 1) Compile and maintain an updated database of USGS expertise and analytical capabilities germane to materials generated by disasters (such a database has largely been developed as a result of Hurricane Katrina response). 2) Compile a web-based information center that summarizes appropriate sampling and analytical protocols for specific materials generated by disasters, as well as results of environmental characterization studies from past disasters. 3) Establish an interdisciplinary USGS environmental disaster triage team that, working in coordination with other USGS response teams, will rapidly assess (by phone or video conference) the types of materials generated by, and decide the level of USGS response needed for, a particular disaster. 4) Provide coordinated expertise to on-scene responders regarding environmental processes, sampling, and analysis. 5) Use USGS remote sensing capabilities to help identify and map the temporal and spatial distribution of materials generated by a specific disaster. 6) Establish, coordinate, and equip USGS teams that, if needed, can rapidly respond to disasters and collect and analyze multi-media samples, interpret the results, and release the information to emergency responders and cleanup managers. 

Relevance and Impact: This capability is relevant to each of the major science directions of the USGS Strategic Science plan, and also establishes a broader role for the USGS in response to anthropogenic disasters in addition to natural disasters. As demonstrated by the USGS World Trade Center and Katrina responses, this capability fills a niche that has not been met in detail by other Federal, State, and local disaster response entities.   

Partnerships: This capability would involve expertise from all USGS disciplines and all regions. Water Science centers are a logical source for on-scene liaison and sampling expertise. Geology Discipline expertise would appropriately focus primarily on solids (sediments, soils, dusts and other atmospheric particulates), and interactions of the solids with the environment and humans. This capability will require close coordination with FEMA (and other HS agencies), EPA, and other Federal, State, local, NGO, etc., emergency response entities.

Challenges: Successful ad hoc responses identified many challenges for a response capability but also show it can be done: 1) Recognition and acceptance of the USGS role by other emergency response agencies is essential, and will be assisted by our past track record. 2) Diverse funding structures across the USGS pose a major challenge. USGS Program support is needed to maintain the overall capability, and to support long-term publication of the results. Can working capital funds be established and drawn down during specific disasters? 3) Official protocols to rapidly approve and release politically sensitive data/interpretations are also needed.

