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What are the current citation statistics for the paper/how many times has the paper been cited?  


A main significance of the paper is that it established a validated protocol that is being used by a variety of groups.  Scopus does not currently report citations; however, the protocol described in the paper has been transferred to at least two research groups that have already utilized it in 4 separate field campaigns. Once those results are published, the reference will be cited therein.  The field campaigns known to have used the protocol to date are as follows: 1) an EPA-funded epidemiology study in Puerto Rico led by Dr. Jill Stewart at the University of North Carolina, Chapel Hill, 2) an NSF-funded study looking at the effect of sunlight on pathogens in coastal waters, 3) a doctoral thesis project looking at pathogens in 100 beaches along  the coast of California, and 4) an NSF-funded study looking at pathogens in Hawaiian streams.  Projects 2-3 are led by Stanford professor, Dr. Ali Boehm.  The paper has been cited in progress reports and poster presentations on these results.   In addition, the paper will be cited in at least the following: 5) a paper in preparation reporting on S. aureus and MRSA concentrations in 3 beaches in CA (main author is Goodwin), and 6) paper (or papers) reporting results from an epidemiology study, led by Univ. of California professor Dr. Jack Colford.  
How does the paper relate to other recent work in the field, particularly with regard to originality in approach?


Two other groups are known by this investigator to have reported prevalence of S. aureus and MRSA in recreational water and sand.  The original contribution of this paper is that it provides 1) a protocol to provide quantitative analysis, and 2) provides a detailed evaluation of performance statistics so that there is some measure of the expected precision and accuracy of the results.  Both of these contributions are critical because the data generated from the protocol is being incorporated into epidemiology studies intended to inform pending federal water quality criteria.  The paper achieved performance analysis by utilizing statistical methods used in medical science, but not commonly presented in environmental studies.
What is the evidence or likelihood that the paper will have an important and enduring impact on progress in its field?


Given the amount of known technology transfer that has occurred in the time frame of a year, it is likely that the publication will continue to receive wide-spread utilization.  In addition, the USGS in Ohio reports having received inquiries on whether they would test samples using the methodology described in this publication.  
What is the relevance of the paper to NOAA missions in terms of applied research contribution or the value of contribution in terms of pure research?


Staphylococcus aureus is a common commensal bacteria found on 20-40% of the population.  However, it also is an opportunistic pathogen that causes conditions such as abscesses, scalded skin, septicemia, pneumonia, food poisoning, and toxic shock syndrome.  The incidence of hospital- and community-acquired infections has been on the rise.  In the US, there are currently ~292,000 hospitalizations per year from S. aureus and ~126,000 of those are from methicillin-resistant S. aureus (MRSA) infections.  Hospitalized and immunocompromised individuals are at particular risk for S. aureus and MRSA infections.  In addition, there is growing concern about community-acquired (CA) infections because some CA strains are particularly virulent, causing infections even in healthy people.  Furthermore, concern about CA infections has grown with the recognition that in addition to person-to-person spread, there can be environmental reservoirs for S. aureus.  Therefore, a better understanding of environmental reservoirs is needed.

A correlation between sea exposure and S. aureus infection rates has been found (Charoenca & Fujioka 1995), and shedding studies suggest that bathers themselves are a predominant source of S. aureus at the beach (Elmir et al 1997).  However, current regulations to protect public health at bathing beaches do not address non fecal-associated bacteria, such as S. aureus.  Therefore, there was a strong desire to include S. aureus and MRSA in recent epidemiology studies.  Such studies have been motivated by court-ordered efforts for the Environmental Protection Agency (EPA) to promulgate new water quality criteria by 2012.  


A major obstacle to including S. aureus in epidemiology studies was the lack of a “recovery system that is sufficiently selective, differential, and reliable” for enumeration (Klapes, 1983).  The work described in this paper addressed this problem by quantitatively evaluating a methodology to enumerate S. aureus and MRSA in beach water and sand.  The work describes, specifically, how to work with commercially available media in order to achieve quantifiable results with seawater and sand samples.  Performance was statistically analyzed and reported in detail so that the accuracy and precision of the method could be evaluated. 

In addition to the protocol itself, the manuscript describes important data with regard to the prevalence of S. aureus and MRSA in beach water and sand.  This paper reports on samples taken from 6 sites at 2 beaches over the course of 2 summers. S. aureus was detected in 60-76% of the seawater and 53-79% of the sand samples.  MRSA was detected in 2- 9% of the seawater and 0-12% of the sand samples, depending on the beach and year.  A publication in preparation extends this data set to over 100 summer sampling days from 11 sites and 3 beaches.  These data will describe S. aureus concentrations and correlations to a variety of environmental factors. 

The most enduring contribution expected from the paper is utilization of the protocol in other studies.  For example, the protocol has already been used in two epidemiology studies (project #s 1 and 6 above) intended to inform the EPA during formulation of the pending 2012 water quality criteria.
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