Dear Dr Jones,  

Texas Parks and Wildlife Department appreciates the opportunity to comment on the Bacterial TMDL Task Force Report, Second Draft dated December 4, 2006.  We offer the following comments:

General Comments

This draft is much improved over the earlier drafts, particularly the modeling section.  The bacteria source tracking section still does not provide quantified estimates of quality or accuracy, or sampling requirements, much less a comprehensive comparison of the methods.  Methods used outside of Texas and by researchers other than the authors do not have sufficient information provided in the text or comparisons made with the methods discussed in the text.  Considering that the purpose of this document is the evaluation of methods which will be used in a regulatory process requiring legally defensible data, the accuracy of the method results and sampling constraints are critical issues that must be addressed.  

Providing general USEPA information in an appendix is not helpful.  Comparisons of the methods need to be presented together to allow a more focused review rather than requiring the reader to dig out the information from other publications or appendices.  We feel that it would be helpful to incorporate much of this information in the text.  

While the modeling section of the report now at least acknowledges the importance of the data inputs being used (pages 18 and 19), we suggest that information be presented about the limitations of the different models and the reliability of the calculations.  

If the readers are nonspecialists, after reading this document they are likely to be confused and uncertain of what any given model or BST method will reliably do.  In addition to what is presented, can the material be summarized for the nonspecialist?  

The term "wildlife" as used in this document is contrary to the regulatory definition of wildlife for the State of Texas.  To eliminate confusion in this document and future TMDL studies, it is recommended that the term "wildlife" be deleted from this document and replaced with a more accurate term such as "non-domestic animals."  At a minimum, the term "wildlife" should be clearly and openly defined for this document as including native wildlife, exotic animals and feral domestic animals such as feral hogs, ducks, cats, dogs, etc.  

Acronyms need to be defined.  A table of acronyms would be helpful.  

Modeling Section

Table 1 – Bacteria modeling matrix – Runoff has not been included as a “LA Source.”   Should “in-stream processes” be adjacent to “sediment transport?”  

Pg. 6 – The list of "dispersed (or nonpoint) sources" should include agricultural sources such as livestock, pastures and livestock holding facilities, as they may be major contributors.  

Pg. 13 – For the SELECT tool, the text notes that, “The populations of agricultural animals, wildlife, and domestic pets will be calculated and distributed throughout the watershed according to appropriate land use.”  For the BLEST tool (pg. 14) the text notes that sources include wildlife and domesticated animals. We note that models are only as reliable as their input data and that estimation of the input parameters has been a source of concern for stakeholders.  While research needs have been noted in a following section, can the modeling section provide a decision tool which identifies how to approach estimating input parameters with the data available today?  

BST Section

Page 20 - The last sentence of the first paragraph notes that detailed discussion of topics related to quality control and quality assurance are "outside the scope of this report."  It is suggested that this sentence be deleted and that information about quality control and quality assurance be included as part of the method evaluation. 

As we understand it, the purpose of this report is to recommend methods and processes to be used in Texas TMDL regulatory efforts, which requires legally defensible data.  As such, how can the authors ignore issues of quality control and quality assurance, since decisions on appropriate methods cannot be made without considering the validity of the results.  

The authors seem to be presenting the methods as if they are already approved for use in the Texas regulatory process rather than fulfilling the task force's role of "evaluating scientific tools, including bacteria fate and transport modeling and bacterial source tracking (BST)" and "suggesting alternative approaches using bacteria modeling and BST for TMDL and I-Plan development, emphasizing scientific quality…" (from page 2 under Task Force charges, emphasis added. 

In the last sentence of the second paragraph it is stated that bacterial source tracking has the advantage of direct regulatory significance.  We feel that this statement is premature.  Until the accuracy and quality of the results from this method are determined to be defensible in a legal (regulatory) context its significance cannot be measured.  At this point, the information provided has not shown that the methods generate regulatory quality data.  

The authors have declined to consider library size and representativeness.  We disagree with this, as the construction and content of the library determines the accuracy of any library-dependent method.  While internal accuracy can be measured by rates of correct classification, absolute accuracy cannot be determined without evaluation of the library.  We recommend discussion of the shortcomings of library methods and feel that improvement of libraries is critical.  This includes the need to expand the libraries with more species representatives, larger samples of individual species and samples with more geographic and temporal variation.  

Page 22 (Table 2) - The table provides only qualitative information and does not provide any quantified comparisons.  Definitions should be provided for the qualitative terms used (moderate, high, low, easy, etc.).  The definitions should provide a numeric range of a quantified factor as a percentage (e.g., moderate = rate of correct classification of 50-75%).  At a very minimum there should be text explaining the terms used.  As it stands, it is not possible for a reader to understand the meaning of the table entries.  Later in the document the authors consider a rate of correct classification of  60% as "relatively high" (page 28).  Considering this is little better than the 50% expected in "flipping a coin," our confidence in these descriptive phrases instead of numerical values is minimal.  

Page 23 - In the first paragraph the authors appear to imply that the libraries of isolates can be combined and used across the state in different studies by various researchers.  There are obvious questions about the validity of combining libraries.  Do isolation techniques vary between studies or are accepted, standard methods used for all libraries?  It appears that there are no accepted standard methods (e.g., fecal material collection methods) to guarantee that all libraries are comparable or accurate.  We wonder if it is scientifically valid to combine libraries from different studies and suggest that for libraries to be combined one must conduct an evaluation to determine that common methods and data quality exist.  We recommend that a cautionary note be included in this document.  

Pages 23-26 - In each of the method descriptions general, non-numeric terms are used to describe the ability of the method to resolve different closely related bacterial strains.  As noted earlier for Table 2, these terms are not useful in making vital comparisons between the methods.  As commented for Table 2 numerical ranges (e.g., 40-50%) or a numerical definition of the terms needs to be made to allow the reader to evaluate the methods.  

Page 25 – In describing pulsed-field gel electrophoresis, the sentence, "While this allows higher confidence in the matches made, typically fewer environmental isolates are identified compared to other BST techniques," is used as a negative.  Could the authors elaborate on this statement?  Does it mean that fewer samples are analyzed or does it imply that pulsed-field gel electrophoresis has fewer false positives than other methods?    

Page 26 - The Carbon Source Utilization method is not compared with the other methods.  It was noted that this method was used in Texas and other states with at least some in conjunction with KB-ARA.  The studies should be discussed and comparisons provided.  The studies should also be cited.  

Page 27 – It would be helpful to provide a table illustrating the results from the Lake Waco and Belton Lake study and comparisons of the methods.  This table should include information on the accuracy, blind controls, library quality, ability to identify water isolates, sample size, and statistical analyses results noted in the text.  This information is vital in evaluating methods and should be shared.

The authors note percent congruence between some methods (we assume congruence means agreement).  This should be clarified.  This whole section should be expanded to provide the reader with more information on the comparisons and study parameters. 

Page 28 – It is an improvement to the report that some mention of accuracy has been included.  However, not enough information is provided.  It would further improve the report to include an explanation of how rates of correct classification are determined.  A table, (as requested for page 27) would be helpful.  The accuracy values provided were 83%, 95%, 83%, 72%, 73%, 22 to 83%, 83%, and 60%.  In general, we believe that field techniques that have accuracies below 80% should be used very cautiously as they may not hold up to critical review.  Indeed, as noted before any accuracies near 50% are no better than flipping a coin.  

The “rate of correct classification” analysis seems to address library internal accuracy.  Has any work been done to determine absolute accuracy, rather than internal consistency?  This is essentially a question of the accuracy of the library, particularly as relates to promiscuity of bacterial strains, statistical soundess, and sampling techniques.  Stated another way: For a particular identification, from how many animals could the particular E. coli strain have come?  How many of those animals are included in the library?  Do we have adequate statistical replication to be certain? Could the strain have been introduced in a sample that was collected off the ground?

All that being said, we find it more defensible to use source tracking to identify a three-way split (domestic sewage, livestock, non-domestic animals) based on the limited information provided.  However, source tracking for classes beyond this level (i.e., individual taxa) presently generates data that is suspect for regulatory actions and should not be proposed until the issues noted in these comments and the significant method development items noted in this report are addressed.  

As a future goal, TPWD would support a separation of bacterial contributions into human, livestock, domesticated animals, native wildlife and exotic/feral wildlife.  To be most helpful, even the native wildlife should be further separated into categories such as avian wildlife and mammalian wildlife.  While it is desirable to have information down to taxa, with the present state of the science, it does not seem possible.

Page 29 - The statements in this section such as " no single BST method should be solely relied upon," "choosing the methods include the level of resolution needed," and "uncertainties regarding geographical stability of markers and the difficulty in interpreting results in relation to regulatory water quality standards and microbial risk" reinforce the difficulty in using BST techniques in a regulatory process.  As noted above, we believe that BST should not presently be used beyond three-way splits until the method questions and problems are addressed and highly accurate standard techniques can be implemented for BST.  

There is great detail in the report about library-dependent methods.  Could more information be provided about how library-independent methods work?  Is there potential to expand library-independent methods to other species, or are they inherently limited?

Page 30:  The idea of combining BST libraries is again broached here.  As commented earlier (page 23), only libraries using common accurate methodologies should be considered for combination and even in such situations the data need to be thoroughly examined for accuracy before such an action takes place.  We agree that geographic and temporal stability need to be determined before such actions can be considered.  These cautionary notes need to be more fully expressed in the text.  

In Appendix 4, it is noted that, “BST does not tell you how much each source contributes to bacterial contamination, only the different kinds of sources.” This suggests that BST is useful as a qualitative, rather than a quantitative tool.  Based on our limited experience with BST, the cited rates of correct classification, and the identified research needs, this viewpoint seems supportable.  It is difficult to endorse quantitative use of BST given the unresolved questions with the technique.   We then wonder how reliable BST data will be as input to the various modeling tools.  

Pages 32-33 - The recommended decision-making process outlines a procedure that might take several years.  How quickly do bacterial strains mutate?  It seems that there may be concerns about temporal variability of E. coli strains on relatively short time frames.  Do we know if it is possible to use BST in a regulatory process that may span 5-10 years?  

Recommended Decision-Making Process

Page 32 - The document has a section on the decision-making process for TMDL and implementation plan development, which identifies potential members for stakeholder work groups.  As commentors have noted elsewhere in the document, stakeholder buy-in is critical to the success of the TMDL and implementation plan process.  In order to facilitate understanding, communication and participation, we suggest that TCEQ and TSSWCB form a separate small work group in addition to the Task Force whose focus would be to create a blueprint for a successful stakeholder process.  Such a blueprint could be used by staff of both agencies statewide in TMDL, implementation plan and watershed protection plan processes.  We envision that it would address stakeholder group membership, attendance at meetings, and communication to stakeholders.  

It is critical that the state and local agencies be specifically included in the stakeholder group to ensure TMDL and other regulatory issues, are addressed in a manner appropriate to the relevant authority.  Failure to do so could unwarranted expense or controversy.  

Research and Development Needs

We do not disagree with any of the research needs that have been identified.  That being said, in order to best serve the state, we believe that the list must be prioritized to address regulatory needs and to generate data that is defensible and that will stand up to the legal process.   As it is now, the list seems to be ambitious for a 3-5 year horizon, even as a research “wish list.”

Pages 41 and 42:  We recommend adding bullets for BST research and development needs to develop standard methods to be used in library development and sampling for BST studies.  Noting the issues listed under BST research and development needs along with the comments provided above suggests that BST is not presently at a point to be a critical component in a regulatory, legally defensible process.  The use of BST should be at most as additional information in a weight-of-evidence approach to help in decisions using a three-way split (human, livestock, non-domestic animals).  

Appendix 1

Please add Pat Radloff and David Sager to the list of experts.

Appendix 4

Have the authors found any example of any state which has successfully improved water quality by implementing a bacterial TMDL?

Appendix 5

In response to comment aw79:  The commenter is correct.  This should read:  “Overall, the library needs to be extended to include more taxa with rigorously collected samples with adequate replication for each species.”

Respectfully submitted on behalf of Texas Parks and Wildlife Department, 

Dr. Patricia Radloff, Coastal Fisheries Division

Dr. David Sager, Inland Fisheries Division

Dr. Duane Schlitter, Wildlife Division

