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Bacteria TMDL Task Force
October 24, 2006 Meeting Minutes

Task Force Members Present:

Allan Jones, George DiGiovanni, Larry Hauck, Joanna Mott, Hanadi Rifai, Raghavan Srinivasan

Task Force Members Absent: George Ward
Expert Advisors/Agencies Personnel Present:

TCEQ: Faith Hableton, Tom Weber, Linda Brookins, Jim Davenport, Patrick Roques, Laurie Hamilton, Betsy Chapman, Greg Merrill
TSSWCB: Aaron Wendt

TPWD: Duane Schlitter

TDA: Richard Eyster, David Villarreal

EPA: Randy Rush, Mike Schaub
USGS: Bob Joseph, Don Stoeckel 
John Barrett, John Blount, Mike Gonzales, Fred Cox, Myron Hess, Mel Vargas, David Harkins, Terry Gentry, Kevin Wagner, Elizabeth Casarez (from El Paso) Rene Massengale, Michelle Nemec (both from Baylor)
Dr. Jones outlined the agenda meeting. He asked everyone to send their comments in written form as they make input into task force  o the task force does not misrepresent or misconstrue the comments.  
The draft report will be sent out three times to get feedback but as make input to the task force, please send comments in written form. 
Charge to Task Force – Allan Jones
Dr. Jones discussed the charge of the task force. He said the task force is trying to provide input to TCEQ and TSSWCB on bacteria TMDL process. We have a number of bacteria TMDLs active and there has been new science that’s been developed in the last few years. States all over the nation are struggling with this issue. So what we hope to do is provide input that is scientifically based but also leavened and informed by the experts advising us so we provided agencies with some recommendations that is really actionable and improve the process and make sure Texas is in the lead in the best possible bacteria TMDL effort. The effort must be within the constraints of time and budgets.
One section of report will deal with modeling approaches used in Texas and around the country and which ones may be the best for Texas; another on BST -- how are being developing and which ones can afford. In both sections need to answer:  What are the shortcomings? How can we make those two scientifically methodologies work better together and inform each other. Incorporating in the needs we have for research and development.
Three major topics the report should cover are BST method, models used in the bacterial TMDL process and finally the research needs. That’s my understanding what we are trying to accomplish. 

There are two groups here in discussing what the task force needs to do:
Need for scientific input and need for input from stakeholders;  need to combine the scientific component with real-life needs that agencies and stakeholder have in order to make sure science is adapted to the problems we are facing.

Bacterial source tracking task force – those are the folks that I’m going to be asking to help write components of the report and respond to the input from the expert advisory group.

TWRI will help with all the editorial process, putting together the materials, sending out drafts to all of you and anyone else who would like to see it and then incorporating your comments back into draft reports so that by early January we have something to send to TCEQ and the Soil Board.
Scientists will write sections of the report and comment on the experts input.

Expert advisors will provide input, preferably in written form.

Kevin Wagner: He presented a summary of the EPA Guidance and other state approaches to the TMDL process. 

Wagner went over the materials he has reviewed so far, including the ““Implementation Guidance for Ambient Water Quality Criteria for Bacteria” 2003 draft, “Protocols for Developing Pathogen TMDLs,” EPA 841-R-00-002, National Beach Guidance…
Still reviewing Microbial source tracking guide document, 2005 and EPA TMDL modeling document, still need to review. Trying to find the modeling document.
Andrew Sullivan sent Wagner a document on what other states have done. 

Jones said the task force will be providing a lot of material that deals with issues not charged with for background purposes but the group will not delve into those issues. 
Wagner: EPA allowed great deal of flexibility to states, not cookbook approach, really more of problem solving. Allow use of three analytical methods: empirical methods, simple approaches and detailed modeling. One of statements in one of guidance documents start with assumption that models are not required. Two type models: dynamic models and steady state models. EPA generally recommends dynamic models to calculate loads but they say if the state opts for steady state approach EPA recommends the load duration curve. Dynamic models: continuous simulation, Monte Carlo and Log-normal probability modeling. Monte Carlo is one used in Texas. 

Other models suited for bacteria SWMM and STORM both appear to better for urban areas. Other models used for Bacteria TMDL, WASP, CE_QUAL, EFDC, CE-QUAL-W2, 

There is a lot of flexibility in methods.  

BST discussion in developing in source ID section of TMDL or developing the source assessment.  

What other states doing: most info used is from EPA TMDL web site http://www.epa.gov/owow/tmdl/intro.html has a ton of very good information on what other states have done. Another site http://www.tmdls.net/
He looked at EPA Regions 3,4,6,7 states to evaluate their TMDL methodology. Region 6 behind the curve, most used load duration curve. Approved about 50, Region 3 
Primary approach load duration curve and HSPF model, other models used tidal volumetric model, mass balance, empirical modes…….

Two states used source tracking as part of TMDL: VA and Washington State. Doesn’t appear that source tracking is being used in great extent in regions looked at so far. 
Jones: Trying to get state-of-the art discussion with the material sent out. work very closely with agency staff so don’t duplicate
Larry Hauck:  pick or choose what want to look at. 

Mel Vargas:   Must put in context: all different tools out there that can be used for  bacterial fate transport or loading estimation but all take place in context in different set of contaminants that different states are faced with. Some tools are not relevant to certain states and much more relevant to other states. Caution in time and deciding which tools are relevant and applicable depends on constraints. Some states are faced with court-ordered mandates; some states make policy decisions to decide which tools to use; driven by issues like time and energy in executing TMDL or more time and energy put in on-the-ground implementation. Those constraints and policy decisions affect which tools come to the top on validity or where you going to get support for them. Need to consider as we decide the constraint we want to work within. 

Jones: As move into second draft, we hope to make recommendations as which of the appropriate methodologies for Texas given our constraints. We need to provide staff of agencies with recommendation they can use to set policy and determine over the next several years how we are going to move forward.
Andrew Sullivan: Suggested focus on states not currently under consent decree and cranking TMDL at neck-break speed. Not much behind those. 

Hanadi Rifai: focus is just on methods and models used in other states. Find list how other states addressing BST concept and dealing with that in their TMDLS and what are hands-on issues coming out of trying to work with TMDLs? Is there something like that around?

Sullivan: have to work out with task force. get our analysis done 2 or 3 years ago. At time we were probably only state using BST in TMDLs and not many TMDLs adopted... task force should follow up on how states adopted TMDLS are doing.  
Significant findings or approaches.. Sullivan no\

Looking at OK TMDL and compare to Texas TMDLs 

Don Stoeckel: two possible measures of success in TMDL program

1. get regulators off back because TMDL accepted 

2. actual reduce load to meet water quality criteria
Anyway, to sort pool so could sort list to those that actually achieved what they set out to do. Actually worked.

Vargas: Georgia does short, simplistic TMDL for bacteria. They made decision to crank out simplistic …Trying to put energy in watershed efforts. Very concerted effort with urban watershed, not much success in rural watersheds. Indiana is dealing with it differently because have CSOs. They developed rules that created exemptions on how CSOs program would handle excessive bacterial loads under wet weather conditions. 

Jones: Encouraged the task force members to summarize information that have 

DiGiovanni: He gave an overview of the BST method document that will be included in the report. It has large table compares BST methods, focused on methods used in Texas. Including antibiotic resistance analysis, PCR method, Ribo typing,  Ribo printing, manual methods used in Texas
Gel electrophoresis. Carbon source utilization used in other states as well as used in Mott’s lab. Then we cover the comparison of some two method composite. Waco project, used four methods. 
Looked at each tool individually and then as group. What we found is four methods in combination provide the most accurate identification of isolates based on the evaluation of our source isolates. However, that is expensive and not feasible to do for the number of watersheds we have to do in Texas. Did comparison of methodology , particularly looking at two method composite data sets and we narrowed it down to two methods to use for source tracking in Texas.
Eric PCR combines with ribo printing or ERIC PCR combined with antibiotic resistance analysis. Mott has also used antibiotic resistance analysis with carbon source utilization. 
Provided a few pages summary of different BST techniques and some of our findings from Waco study. 
Currently we are cross validating libraries that we developed independently . San Antonio library to Waco library basically weeding out E. coli that has broad host range. 

Also, provide guidance on how to proceed with future source tracking studies  recommended phase approach. Which includes primary assessment of watershed, targeted monitoring of suspected pollution sources, use of library independent methods , which we have a couple listed in table….  Help determine which types of sample you need to collect and collecting of water samples to determine need for expanded library.
One of  problems with technique, you have to develop known source library of  water isolates, such as E. coli, and that is time-consuming and expensive.
Source tracking is a tool, only one tool available. There are many different modeling tools,  no substitute for good monitoring of watershed for bacterial loads that are there, knowing what we have and having sufficient data from numerous points throughout the watershed. Source tracking is second down the list.  
Rifai : Are you going to talk about the expectations of BST? What type of questions  is BST good at answering and the types of questions that BST are not good at answering given the technology standards now. 
DiGiovanni: Excellent question. Definitely regulatory agencies and stakeholders have extremely high expectations in BST. In the Waco Study, we were doing a seven way split in pollution sources. We thought it would be useful based on regulatory need and input  from stakeholders. After the  project was completed, we received feedback from stakeholders who said the divisions didn’t help. Stakeholders wanted more specific details but I don’t think there is any BST that can quality that.
Rifai:  What about other side of equation? When you go to a watershed and try to backtrack where the material is coming from, will be addressing the density of the sample required to validate the library that might have.
DiGiovanni: Encountered  with Waco study. Overall collected quite a few samples had over 500  positive E. coli water samples and numerous sampling sites. If you look at number of samples and number of isolates from sampling sites , you come up with 100 or so isolates of E. coli. Based on statistic analysis of data and split into different source, any numbers might not be significantly different.  
Rifai: Has there been any discussion how much it takes to have significance in terms of spatially and samples from same location? 
Mott: There are a lot of parameters involved. What is the size and complexity of water bodies? Are you doing seasonal sampling? Once for each stations? How many isolates are you taking? I think people are still trying to get a handle on that.
Rifai: I really appreciate you saying that. That is something that I would like to hear more about and hear a discussion from the group on realistically what does that mean to the future and to what extent we can actually push the limits to BST and what we’re currently doing.
Mott: Different whether have bay or lake vs. if you have a creek that’s flowing where you can get to a certain point where you can do monitor and targeting sample. For Copano Bay 3000 water isolates over six months; Looking back, some places were never very high numbers – would be better to just target some areas. The one size fits all is probably simplifying it too far. 
Jones: discussion of modeling approaches and make concrete recommendations about the issues you’ve brought up
Rifai:  She presented an overview of the model document and what Wagner had previously mentioned.  She talked about BLEST that one of graduate students developed --  spreadsheet load estimator tool that looks at the sub-watershed and segment levels.  
We haven’t worked in detail about the  issues that come up in modeling; more than likely they will be in source definition and spatial and temporal variability effects, sources within in the watershed, those will be forthcoming. We developed some of conceptional issues that need to be dealt with. 

Srinivasan:  Source characterization issues: we have come up with a couple of different approaches. One is to start with a very simple regression of the load regression model approach to identify the sources; nonpoint sources, point sources based on the flow time period (transition zone during low flows and high flows).
Also – spatially explicit methodology to identify the sources
In terms of BST – what and when and how much sampling one needs to be doing to verify that BST with spatially explicit to identify where the animals are going to be; septic issues, point sources. Spatial location as well as location.

Hi flow and low flow spatially explicit   ….helping lay out. We could use spatial explicit models that could help identify them….    
Spatially explicit and temporally explicit technologies that could better help identify sources.

Including both spatial and temporal used for sampling strategy, source tracking and water quality monitoring 

Two areas used for TMDL development. Push other models like WASP, hydrologic based models, more in terms of implementation, allow that scenario analysis and reduction strategy and driving watershed protection plan.
Not addressing human health risk assessment. One of things may want to add on how are these impacting human health. Think about models that could track types of E. coli that can complement what done in bacterial source tracking. Particular study publication in 05
Mott: One of the issues with that is that not necessarily E. coli itself, it may be indicating others pathogen present and those may or may not be surviving in sediments.
Srinivasan: Paper in 2005 talking about E. coli only 

Blount: We have done a significant amount of data collection and found extremely high levels of E. coli. We are also testing effective sewer plants and although they meet the requirements, their sludge blankets, at the end of the pipe, have high levels of E. coli and pathogens. Will be sending out report next week.

(looking at E. coli and pathogens)
We also have the National Sanitation Foundation doing bacteria regrowth studies for us from sewer plants. And then after they develop the regrowth formula, they’re going to be injecting pathogens and see at what rate they re-grow compared to E. coli. 
Srinivasan: any modeling technique – want to quantify your source of uncertainty in any modeling technique you use, especially in temporal modeling.  Always want to give error in any modeling technique you use – spatial or temporal – to know how good is that prediction or how good is that output.
Jones: Texas is in a unique situation to help the rest of the country by bringing together or tying together in some fashion the different techniques that we’re talking about – the bacterial source tracking and the modeling – I do believe we’re at a position where this group could make some recommendations that could be very useful beyond Texas. So keep in mind that these two general methodologies are very compatible in some ways or could be compatible if we make them so. And I think we have to look for ways of using both sources of information.

Quick clarification – for Srini – you mentioned you are look for ways to kind of spatially explicit and temporally explicit methodologies to help better identify sources. You said BST but are you looking for other methods other than BST to help integrate into these models we are going to think about using?
Srinivasan: There are couple of other spatial regression-type models that could use again for the ways to locate the animals or the creatures in the watershed. BST uses this model and they have ways to spatially explicitly locate the water quality reading factors.

Human health risk assessment – not sure where you were thinking about taking that. Sounds more like a water quality standards issue, it’s not really part of the traditional TMDL loading and exercise issues you’re trying to deal with.

Jones: Really not charged in addressing that; commission really did want folks from the health community involved
Hauck: a lot of the pertinent issues have been brought up; need of the models. 

Jones: One of the things I wanted to bring up is the issues of the TMDL assessment; the first step, compared with the development of the implementation plan based on that assessment. We haven’t talked much about those two steps in the process. We’ve mentioned that a lot of states are doing very simplistic TMDL assessments and then putting more of their effort into implementation plan development and then cleaning up the watershed or whatever you want to talk about to actually reduce the bacterial loads. Does anyone want to weigh in at this point and the appropriateness of different methodologies that could be used in the assessment versus the implementation plan development?
Hauck: What this is all about is improving the water quality and to that end we have to go through this process that allocates and what we are finding there are occasions when the stakeholders really want to be shown what the source is. We get in circular situation. We like to save resources into implementation and perhaps develop more specific sources but at same time for stakeholder in most watersheds we need to prove to them that they have do something and they don’t want to wait until implementation plan. A very key and difficult point.

Vargas: Have to figure out a way to help stakeholders and communicate uncertainty with them but coupled with that …talk to Harris County, any big municipality, agricultural group, there is implementation to address bacteria loads right now as we are going through TMDL development. We have to think through a way of explaining this differently or better, to figure out a way to show them there is a problem, where it is, explain  uncertainty level but show them there are things being done right now but more has to be done to achieve bacteria reductions.
John Barnett: A key issue is we need to make TMDLS development, especially the partition of the load allocations, at least believable to stakeholders. I am not saying engaged in three or four years of study. It has to pass smell test first time exposed to it or will blow up. We want to come up with something that will improve water quality and get people to change their practices. Then we will have done some of good. I’d like Andrew’s idea of studying non-decreed states.
Rene Massengale: One of things we need to develop is a good case for TMDL assessment and implementation. One of the important things in developing this document is not only to see what other states have done but to see the scientific evidence is that supports each of these models and that supports each of the bacteria source tracking methods so that you can make a clear case in layman’s terms about the benefits and limitations of each methods and then people can make appropriate policy choices about which ones to use. Comparing science evidence with what other states have done is really helpful. And help defend why this needs to be done and the credibility. 
Blount: This has to be believable. With the process going on right now, stakeholders call me up and say, “Can you believe what they pulled this week?” “They change the model every time we get a model.” “The people don’t know what doing”
We have spent millions of dollars .. on research. We want to make sure we have a scientific approach….We really have one-shot at this. We want to be sure.
Jones: End game has to be clean up water and we have to keep this in mind. These folks (agency) under pressure to implement programs. We have to realize those pressures are real and have consequences. We need to keep listening to agency folks who have trying to deal with pressures and help discharge their responsibilities. And certainly not spend a lot of money in direction not going to help us.
Weber: EPA asked to pick up the pace on getting approval TMDLs to them and that should be factor when we weigh some of the issues that Mel was talking about, speaking about uncertainty, TMDLs not last word in what going to do in watershed. There is a lot of room to tweak process. We are under the guns.

Randy Rush: We are picking up the pace because we are being asked to pick up the pace. There are national performance assessment measures. …. We are committed to 2007;  We negotiated with TCEQ for 36.
Jones: Important point we need to make…Sitting here at research organization, we have to remember that the recommendations we develop need to take into account the requirement that we have to move forward. If we can’t develop recommendations that help us move forward at faster rate, those recommendations are not going to be useful to the agencies. We want recommendations for good science but have to move forward at a faster pace, at least for the TMDL development process.
Vargas: Would suggest to craft items 2 and 3 (charges) to the degree it makes sense organize your thoughts by the major components of TMDL that TCEQ has to have when submit to EPA. Go through the steps of TMDL and make recommendations in terms of tools, uncertainty, margin of safety and allocation approaches in respect to different components, could be possible organization tool in report.
