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General Comments on the Formation of the Bacterial TMDL Task Force Commissioned by TCEQ and the TSSWCB

1. The main task force membership does not fairly represent municipal stakeholders around the state in that it does not include a municipal representative from a city or cities that would typically be impacted by the future bacterial TMDL guidelines. These municipalities, water boards, and water authority groups will be financially responsible for implementing the TMDL assessments and implementations, yet are not represented on the task force.  Representation for these entities in the Expert Advisor group to the Task Force is not sufficient in that comments from the Expert Advisor group are currently considered but not required to be included in the document. It is recommended that a municipal representative be added to the main Task Force. 
2. The task force does unfairly represent professionals who have represented or worked for industries that have polluted Texas waterways in the past. The majority of scientists and advisors in the primary task force have been publicly involved in research or investigations paid for by representatives of private industries. For example, several of the task force representatives recently completed a (BST) project financed by the Texas Farm Bureau. It is critical to the integrity of this process that the actual and perceived fairness and objectivity that there is input from a Task Force that fairly represents ALL of the major stakeholders.  To foster this objectivity, it is recommended that input be solicited from other nationally recognized BST scientists in addition to the current task force members.

3. It is requested that all of the main task force members fully disclose and describe to the Expert Advisor Group and to the public any current or previous business, research, or consulting activities, or holdings or financial interests that might be related to this process so that any potential conflicts of interest may be identified.  

General Comments on the First Draft of the Bacterial TMDL Task Force Report

1. Recommendations and decisions regarding what methods to recommend for use in developing bacterial TMDL guidelines should be made on the basis of objective scientific data, water quality reports, and economic data available from recent studies both within the state of Texas and around the nation. This does not necessarily mean that years of additional research are required before a method can be recommended. A number of studies have been published in scientific, peer-reviewed journals and reports from state or federal agencies that provide insight into the methods that are currently available. All possible modeling and BST methods that have been published in scientific journals or used in other states should be thoroughly considered for their potential application in Texas. In addition, the TMDL Task Force Report should be expanded to include input from other nationally known BST scientists that provides an objective overview of the benefits and limitations of these methods and references appropriate scientific data and federal reports. 

2. It is not sufficient to recommend a method simply because it has been used in Texas previously. In addition, it is also not sufficient to include a partial list of methods that have been used by a few scientists within the state. Currently, there are only a few dozen scientists that conduct BST research in the nation, and there are only a handful in the state of Texas. These Texas researchers include Drs. George Di Giovanni, Joanna Mott, Rene Massengale, and Suresh Pillai among a few others. Therefore, although evidence from current and previous Texas studies should be considered, this cannot be the sole basis for method recommendations. 

3. In considering recent BST studies both from within the state of Texas and around the nation, it is also important to take into consideration the limitations of these studies, both scientific and financial. 

Comments on the Bacterial Source Tracking Section of Draft #1

1. This is a good start to the draft BST section for the Task Force report. I compliment Drs. Di Giovanni and Mott for their initial review and assessment of the BST information available and their summary of the work that has been completed in Texas in the past. 

2. The list of methods reviewed as potential TMDL BST methods is incomplete in that it does not include studies from BST scientists in the state or around the nation other than Drs. Di Giovanni and Mott. As stated in the earlier section, all major methods should be objectively reviewed for their potential benefits and limitations and applicability as a TMDL assessment method. The current list is incomplete. Other methods may also be appropriate for consideration including repPCR, routine ARA, and carbon-utilization profiling. A list of recent BST studies utilized in other watersheds can be provided upon request. 
3. A discussion of the general benefits and limitations of bacterial source tracking studies should be included in the document. This additional section should address library-based methods versus library-independent methods, library representativeness, library size, sample site selection, source category selection, and the statistical methods used to evaluate the library and analysis. This section should list scientific evidence that illustrates these benefits and limitations of the BST methods. 
4. A general section describing BST should be included that explains the basic concepts of creating a known-source library, average rates of correct classification (ARCC) values, positive-predictive values (PPV), negative-predictive values (NPV), and other concepts and statistics. This will ensure that lay persons and non-technical reviewers and readers will be able to read and understand the content of the report. This is important if all stakeholders are to be provided with equal access to the TMDL development process and understanding of that process. 

5. Ribotyping is a method that has shown good results in past BST studies; however, it does require technicians with more training despite its automation. Highly trained technicians are required for set-up, operation, troubleshooting and maintenance of the equipment. This method is significantly cost prohibitive and is the most costly method proposed in the document. The riboprinter is approximately $125,000-$150,000 and the reagent cost per assay is $40-65 depending on the quantities used. It is surprising that this method is promoted so strongly by the task force members over other much less expensive methods such as repPCR, PFGE, or ARA. Riboprinting may be feasible for larger water labs, but certainly not for small labs or municipalities with limited staffing and resources. 

6. RepPCR has been cited in the scientific literature several times as a cost-efficient, sensitive method of analyzing E. coli and Enterococci. It does require additional training of lab personnel but is actually less labor-intensive than ribotyping. In addition, repPCR produces 25-30 DNA bands in a DNA gel compared to the 10-15 bands produced by ribotyping, therefore increasing the sensitivity of repPCR over ribotyping. A separate method, ERIC-PCR, is listed in the document; however, it is listed as labor-intensive and it’s benefits are not adequately highlighted. This method has been used for genetic analysis of large numbers of isolates with reasonable discrimination; however, it is not clear as to the target DNA actually being amplified with this primer set in E. coli. It is recommended that the alternative repPCR of E. coli isolates using the BOX A1 primer set be added to the list of possible methods in the report based on recently published studies by Carson et al. 2003 (AEM 2003 69:1836) and on a project currently being completed by Dr. Massengale in the North Bosque watershed. 

7. Several nationally published studies have estimated the minimum library size for known source samples. These studies should be listed and an appropriate minimum library size suggested. A list of these publications can be provided.
8. Targeted BST that focuses on collecting water samples in an area of known contamination or higher bacterial levels can improve BST sample design as recommended by Peter Hartel (J Environ Qual 2003). This should be added to the document. 

9. Input from a modeling expert should be included regarding the minimum number of water sampling sites that should be included in assessment and a method for how to select the minimum number of water sampling sites. Inadequate sample site selection and numbers can limit the significance of TMDL assessments or any watershed study. We want to ensure that future TMDL assessments pinpoint sources of contamination as accurately as possible; thus, selection of a sufficient number of sampling sites in appropriately selected locations will be necessary. It will also be necessary to include guidance in the Task Force Report regarding how to determine the number and location of these sites in a given watershed. 

10. A discussion should be included pertaining to the selection of source categories for TMDL assessments. That discussion should review the types of animal categories to be included in a source library, how these categories should be selected, and how many samples should be isolated. Libraries consist of bacterial isolates from known source categories of fecal contamination. Previous research projects have included libraries that compared individual and combined animal categories with varying success. For example, a more detailed library may compare cattle vs. human vs. wildlife vs. poultry vs. horse while a more general library may compare human vs. nonhuman. Different goals for BST should be identified and then an appropriate plan developed for library category selection and creation. This point was also brought up in the public comments submitted by Texas Parks and Wildlife (Draft Appendix 5). 

11. A recommendation to limit clonal isolates by appropriate sample collection and bacterial strain isolation. In addition, previous research has shown that selection of a few isolates (2-5 E. coli) from each fecal sample limits the probability of obtaining clonal isolates in the library. Clonal isolates artificially inflate the average rates of correct classification and representativeness measurements of a library and should not be included. 

Additional Corrections:

Please add Dr. Rene D. Massengale to the list of Expert Advisors on behalf of the City of Waco and Baylor University. Contact information:

Rene D. Massengale, PhD

Microbiologist

Department of Biology
Center for Reservoir and Aquatic Science Research

Baylor University

101 Bagby St. #97388

Waco, TX 76706

254-710-2136

254-710-2969 fax

Email:  Rene_Massengale@baylor.edu

