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1.
Summary of Actions Taken During This Period.

Describe the tasks completed and how funds for the current time period were expended.

The project is essentially complete, all anticipated environmental water samples have been collected, most of the data analysis has been completed, and a summary and recommendations regarding Microbial Source Tracking for Michigan Environmental Health Managers have been posted on the project web site.  Previously, we surveyed Michigan environmental health directors and also surveyed providers of microbial source tracking services.  We gave an initial report on these surveys at a scientific conference in April, 2003 and also at the Eleventh National Nonpoint Source Monitoring Workshop, in Dearborn, MI, Sept. 8, 2003.  During May, 2004 at the American Society for Microbiology, the project director participated in a Microbial Source Tracking Workshop and also presented data on our sequence-based microbial source tracking method. The project director will describe results further as an invited participant in an EPA workshop on microbial source tracking, to be held in San Antonio, TX in February, 2005. We set up a web site for presenting source tracking information and our results and recommendations about microbial source tracking for Michigan environmental health managers (http://database.cs.wayne.edu:8080/myGCG/mst/home.html).  The final Summary and Recommendations from the project can be accessed on the same site at http://database.cs.wayne.edu:8080/myGCG/mst/result4.html.  The site appears in a prominent position on Google searches for “microbial source tracking.”  We have trained several health departments in several techniques, and three health departments completed their portions of the demonstration projects by July, 2004.  We also have worked with a fourth health department to obtain beach water samples on days when bacterial levels were non-compliant (>300 cfu/100 ml).  Microbial source tracking services were used in the demonstration projects with these counties with technical services provided as a match by the US Army Corps of Engineers and with cost-sharing from Wayne State University. 
2.
Summary of Accomplishments During This Period.


Describe general project accomplishments in terms of:


A.
Project goals and objectives as set forth in the grant contract.

The five specific objectives of the project and accomplishments toward achieving them are the following:

1.  Survey environmental health managers in Michigan regarding needs for microbial source tracking (MST), level of awareness of MST techniques, and questions managers have about the techniques.


An internet based survey of MST needs and awareness was designed and conducted (see http://sun.science.wayne.edu/~jram/MGLPF-MSTSurvey2.htm) early in the project and the results have been summarized in a database and graphs suitable for Power Point presentation (see objective 5 below).  We had responses covering about half of Michigan’s counties, and a subset of these indicated interest and knowledge about MST techniques.  Several counties needing MST analyses and wanting to participate in the project were identified.  During April and July, 2004, we were consulted by Washtenaw and Ottawa Counties for help in developing or considering source tracking studies in their districts.  

2.  Gather information from laboratories doing MST about specific methodologies, conceptual framework, costs, availability to Michigan-based projects, previous studies, quality control, etc.


An internet based survey of MST providers was previously conducted (see http://sun.science.wayne.edu/~jram/MGLPF-MSTServicesSurvey.htm), supplemented by telephone contacts and meetings with service providers.  Several of these identified service providers have been utilized in the demonstration projects phase of the project to characterize microbial sources in several counties (see objective 4).  Commercial, governmental, and academic laboratories that could provide such services were identified.  The results have been summarized in a database and graphs suitable for Power Point presentation (see objective 5 below).  During 2004, we have continued to gather information about these service providers as we work with several of them to conduct actual source tracking studies.

3.  Interact with Michigan water testing laboratories to design protocols for conducting MST studies in Michigan, based on several levels of involvement, ranging from conducting studies completely in-house, to doing the initial steps of MST in-house, to having all work done by an outside laboratory.


In 2003, we set up training programs with two Michigan county health department laboratories (Oakland County and St. Clair County).  During the summer, 2004, we continued to work with Oakland County and have further provided training to Monroe County and developed new ways of working with Macomb County.  This enabled us to survey available equipment and skill levels in these county laboratories.  We provided training, supplies, and equipment for lab personnel to use Petrifilm plate procedures, procedures for isolating and identifying E. coli, PCR procedures, and methods for preparing water and fecal samples for Bacteroides genotyping.  Generally, equipment and skills for the first two tasks were available in county labs; we identified several equipment needs (in addition to the PCR thermocycler itself) for accomplishing the third task; lab personnel were able to get excellent results with the PCR procedures required for one of the available source tracking methods.  We helped Monroe County personnel modify existing membrane filtration methods for preparing samples to be sent for Bacteroides genotyping.  We have had discussions regarding training sessions and associated assessment of skills and equipment with several other Michigan county health departments.  During 2003, we interacted with Christine Alexander (Michigan DEQ) to identify a way of obtaining E. coli from membrane filter enumeration of E. coli in Macomb County (Metro Beach and Memorial Park Beach), using, in effect, an outside contractor to do all of the water collection, enumeration, and preliminary E. coli identification procedures (more details in objective 4).  During 2004, we were able to make water collection arrangements with Macomb County.

4.  Based on the surveys of needs (task 1), methods available (task 2), and local laboratory capabilities (task 3), conduct a demonstration MST project with a Michigan water testing laboratory.


Demonstration projects were conducted with Oakland County and St. Clair County in 2003.  In 2004, we conducted a demonstration project with Monroe County and continued to work with Oakland County on a second demonstration project.  In addition to enabling us to generate samples that we used for MST analysis of several environmental sites, the demonstration projects enabled us to determine actual time commitments and unanticipated problems in conducting MST procedures in county health department laboratories.  Water samples were collected and processed for this project on a weekly or biweekly basis from mid-June until early August in 2003 and from mid-June until the last week of July, 2004.  Reference animal and human fecal samples were collected and processed to isolate E. coli by Ram laboratory personnel during the same periods, to serve as reference library material.  Resultant bacterial isolates, PCR products, cultures, or immobilized bacterial DNA were either processed in the Ram laboratory or subjected to further analysis by MST technologies contracted by the US Army Corps of Engineers.  The contracted services that we have used for this project included one enzyme ribotyping by Biological Consulting Services, Gainesville, FL; Bacteroidales genotyping by the Field laboratory at Oregon State University; antibiotic resistance analysis by Maptech, Inc., Blacksburg, VA; two enzyme ribotyping by Mansour Samadpour at the University of Washington; and sequence-based source tracking (sequencing by Laragen, Los Angeles, CA) by the Ram laboratory, Wayne State University.


In 2003, for Metro Beach and Memorial Park Beach (Macomb County), Michigan DEQ contracted for water sample collection with Limnotech (Ann Arbor).  In-House Laboratory (Howell) then enumerated E. coli in these water samples by a membrane filtration technique.  By generous arrangement with our laboratory, we obtained the agar plates/filters from In-House, on which presumptive E. coli were identified and counted, and we isolated E. coli strains from the plates.  This sequence of activities is a model for how samples might be collected and processed if a county health department laboratory were to hire an outside contractor, as the Michigan DEQ has done in this case.  During 2004, we made arrangements with the Macomb Health Department to get excess day-old water samples from “high count” days.


Results of demonstration projects using five different microbial source tracking services are described on the project web site, at http://database.cs.wayne.edu:8080/myGCG/mst/result3.html.

5.  Use electronic and print media to inform environmental health managers in Michigan regarding the needs, costs, feasibility, and availability of MST technology in Michigan.


We enlarged our MST project web site (http://sun.science.wayne.edu/~jram/MGLPF-MSTProject.htm, now linked to more material at http://database.cs.wayne.edu:8080/myGCG/mst/home.html ) on which results of the project have now been posted.  The site presents information summarizing the project; a slide show outlining this MGLPF project, survey results, description of microbial source tracking, and results from the Ram laboratory; detailed methods used in the MGLPF health department training; and links to other microbial source tracking sites on the internet.  The project director presented the preliminary results for objectives 1 and 2 (survey results) as a Power Point presentation at the annual Michigan Environmental Health Association’s Recreational Swimming Conference, on April 17, 2003 and at the Eleventh National Nonpoint Source Monitoring Workshop, on September 8, 2003 (see http://database.cs.wayne.edu:8080/myGCG/mst/result1_files/frame.html).  Additional data were presented at the American Society for Microbiology Annual Meeting in May, 2004.  The Ram Lab sequence based source tracking database has been enlarged and enhanced with additional database query software.


The final output of the project is an Executive Summary and Recommendations for Microbial Source Tracking methods in Michigan, which can be accessed on the project web site at http://database.cs.wayne.edu:8080/myGCG/mst/result4.html.  The report will also be distributed by e-mail and regular mail to Michigan environmental health managers who responded to the original survey and/or are on the current MALEHA distribution list.


B.
Additional project accomplishments not included in the original goals and objectives.

We have conducted telephone discussions with health department professionals in other states and met with other MST professional scientists and commercial representatives at the annual meeting of the American Society for Microbiology, including the 2004 Microbial Source Tracking Workshop.  We published a peer-reviewed paper on sequence-based microbial source tracking in the Journal of Environmental Quality.  The project director has been invited to make a presentation at a national MST Workshop to be held in February, 2005.  Additional personnel participating in the project have included a medical student on an alumni society fellowship, a Master’s student, an undergraduate summer research fellowship student, and a recent Cass Tech minority high school graduate.

3.
Summary of Remaining Actions To Be Taken.

All objectives have essentially been achieved.  A few methodological sections of the web site are still incomplete.  The procedures are described in various laboratory documents; however, but they need to be edited for insertion into the appropriate web files.  This will be completed in the near future.


As with any research project, interesting questions have arisen, especially with regard to the determinants of host specificity in the microbial strains that we have isolated during the project, and we expect to continue to pursue those.  Also, we intend to continue to provide advice regarding microbial source tracking to any environmental health manager in Michigan who requests it.

4.
Problems Encountered During This Period.

Identify any problems encountered during this period and how they were addressed.  Also indicate what impact, if any, these problems have had or will have on project design and implementation.


Two types of problems have affected this project, environmental and bureaucratic:

a.  Environmental:  We worked with counties at several beach sites that have been identified previously as having frequent and serious E. coli problems.  During summer, 2003, by and large, despite the adequate rainfall and moderate heat, all of the beach sites that we have been sampling have been “clean” (i.e., well below 300 cfu/100 ml) on the days that the health department and DEQ have done their sampling for this project.  Again in 2004, the Oakland County beaches that we studied failed to have non-compliant bacterial levels, despite a better “timing’ of the collections to coincide with larger rainfalls.  One way of remedying this problem in 2004 was that we made arrangements with the Macomb County Health Department to save excess water samples from certain beaches in a cooler and to notify us after they had made their enumeration (about 24 hours after sample collection) whenever beach water samples had exceeded 300 cfu/100 ml.  In this way we have been able to isolate E. coli several times in recent weeks from beach water samples that exceed healthy water criteria.  We have been able to assess skills and capabilities of the departments at carrying through analytical techniques (an issue of general concern to environmental health managers and this project), and we have at least established a working method that will yield data on sources of contamination when the levels of contamination are actually of concern!  Sites on rivers (rather than beaches) have been contaminated, as expected, and provided good substrates for testing microbial source tracking methods.

b.  Bureaucratic:  Although we started negotiating the contract for technical services with the Corps of Engineers as soon as we could explicitly identify the specific sites at which samples would be collected (this could not be done until results of the survey for objective 1 was partly accomplished), we did not receive the final contract language from the Corps for several months.  Further delays were encountered in processing the paperwork through Wayne State.  We expected that this agreement (which provides in-kind matching for this project) would have been completed by mid-May, 2003 at the latest; however, Wayne State did not sign the agreement until July 14, 2003, and the Corps did not make the funds available until July 28, 2003. This delayed us from hiring some personnel needed for the project.   Also, we had to delay the collection of some environmental samples that depend on the immediate availability of analytical services to be provided by the Corps.  The Corps took additional time to solicit bids and select contractors who then had to select subcontractors.  This bureaucratic problem was eventually resolved but too late in the 2003 season for a portion of the samples to be collected.  Those samples were collected instead in June and July, 2004. Since some of the service providers took more than 4 months to provide the results of their analysis, some of the project reporting had to be completed after the official close of the project.  As an academic, I work on problems of intrinsic interest, basically without regard to whether MGLPF is paying for my effort or whether it is considered scholarly work as a Wayne State University faculty member.

5.
Additional Comments.

We appreciate the support from the State of Michigan for investigating how best to apply microbial source tracking methods in Michigan.  We also appreciate the cooperation that we have had from the Michigan DEQ in arranging for us to get Lake St. Clair samples that have been collected and processed by their subcontractors, Limnotech and In-House Laboratory.  The project director appreciates assistance from DEQ’s Christine Alexander, who helped arrange the interaction with Limnotech and In-House Laboratory, and who has provided additional information about other microbial source tracking investigations and RFPs in the State of Michigan.  

As a result of our work in this area Limnotech and the Ram laboratory assisted Washtenaw County in preparing a now-funded source tracking study of several contaminated drains in Ann Arbor.  Furthermore, Shannon Briggs has been aware of our work and recommended various people in Michigan to contact us when they had inquiries about source tracking.  Thus, we are already providing knowledgeable assistance to environmental health departments in Michigan who wish to use these techniques.

Our major complaint is that the project was originally supposed to be funded for two years with a larger budget.  The eventual inability of MGLPF to keep that commitment certainly increased the challenges associated with making this project work as well as it has.  We understand the financial difficulties facing the State of Michigan but we would appreciate a higher priority and funding for future projects in this area of environmental concern.
