Title:
Coastal Health/Sustainable Beach Ecosystems

Statement of Problem:  The coastal zone is a constantly changing ecosystem that is of vital geologic, economic, and social importance.  Beach ecosystems are a particularly dynamic part of the coast—influenced by a nexus of natural forces (sand movement, erosion, storm restructuring) and man-made development (coastal engineering, building, renourishment, non-point source pollution).  Beach contamination by non-point source pollution impacts human health and the regional economy.  Current beach monitoring methods detect contamination 24-48 hours after sampling, making beach closures reactive instead of proactive.  Existing public health monitoring also does not address the issue of pathogens in the sand/sediments, only the water.  Better predictions of the risk of contamination at a beach require a more comprehensive understanding of the watershed that drains into the beach (rainfall is highly correlated to contamination events), the coastal processes that shift and move the sand, and the microbiological background and patterns of pathogen occurrence.  In short, an ecosystem-level approach needs to be applied to beaches.

Objectives:  To develop a predictive risk assessment model for beach ecosystems, based on data collection and integration, using Pinellas County (Florida) beaches as a template for a national level study.

Work Strategy:  

· Research to investigate the survival and sources of indicator bacteria and pathogens in sediments.

· In conjunction with State Dept. of Health/ EPA monitoring of water, monitoring of target beaches (both sand and water) for marine pathogenic bacteria (e.g., Vibrios), bacteria of community interest (e.g., MRSA), as well as sewage indicator bacteria.

· Pathogen data from sediment can be used to develop risk assessment models and statistical risk maps for storm and flood events.

· Incorporate microbiological data into sediment transport models to predict pathogen movements during storm events.

· These data (above) will be used in conjunction with existing high resolution topographic information from Lidar studies which have characterized the beach and the associated watershed. 

· Partnering with NOAA, collect realtime or near realtime rainfall readings by accessing radar rain data from the watersheds that affect those target beaches, rather than having a single point from a rain gauge.

· Data from all of the above can then be fed into a predictive model to forecast the safety of the beach (from a bacteriological perspective).

Relevance and Impact:  The annual economic impact of local, national, and international visitors to marine recreational beaches throughout the United States is substantial; For example, $150 billion was realized just in the States of Florida ($57 billion), California ($82 billion), and Hawaii ($11 billion) in 2004.  This project incorporates several of the science directions discussed in the Bureau’s Strategic Plan; (1) Ecosystem-focused studies; (2) the rainfall and watershed data tie it to water availability; and (3) pathogen issues associated with contaminated recreational sediments and water put it squarely within the new direction of environmental links to human health.  

Partnerships: Department of Health (County and State levels), Water Management Districts, Coastal Ocean Observing Systems (Florida: FLCOOS, Gulf region GCOOS, etc), Universities, Clean Beaches Council, and NOAA National Weather Service.




Kellogg, Lisle, Robbins

April 4, 2007

USGS, FISC-St. Petersburg


