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Introduction

As a stakeholder in many Texas bacteria TMDLs, the Houston District of the Texas Department of Transportation (the District) is very interested in the deliberations and findings of the Bacterial TMDL Task Force (Task Force).   We appreciate the opportunity to provide comments on the Bacterial Total Maximum Daily Load Task Force Report Second Draft and to assist the Task Force in its work.
Task Force Charge

We believe that the charge to the Task Force should be placed in the introductory statements of the report, but we believe that it should be stated verbatim from the charge issued as posted on the TWRI Bacteria TMDL website
.
Bacteria Fate and Transport Models

1. Table 1 Bacteria Modeling Matrix:  The revisions to this section of the document have strengthened it with a higher level of detail.  We feel that Table 1 should be moved to the end of the section to allow the reader to digest the different models, acronyms, and TMDL information presented within the section and the table should be introduced with a short paragraph that presents the matrix and explains how to use the matrix in detail.  Other comments directed to Table 1 include:

· The watercourse type breakdown is slightly confusing.  We propose to rename Fresh/Saltwater Estuarine to simply Estuarine.

· Several tools are described throughout the section such as SELECT and SPARROW, yet are not included in Table 1.

· All of the mass balance (MB) watercourse boxes should be checked. 

· The MB, BLEST, BSLC, and BIT boxes for TMDL Implementation should be checked.  Also, these methods account for some spatial variations, so perhaps the 1-D box should be checked.

· The HSPF, SWAT, and SWMM boxes for 1-D should be checked.

· The SWMM boxes for river/stream and TMDL development and implementation should be checked.

· The HSPF and SWMM boxes for steady state time scale should be checked.  A constant-value time series can be used to create a steady-state simulation.

· The SWAT box for time varying should be checked.  The model allows for a daily, monthly or yearly time step.  The SWAT box for single storm event should be unchecked because of the large time steps.

· Additional estuarine models should be included in the mechanistic/hydrologic/WQ section of the matrix that are capable of simulating coastal hydrodynamics and water quality.

2. Load Duration Curve:  The LDC section has been strengthened significantly, but the following sentence should be added:  Among the disadvantages of the LDC method is that TMDL duration and frequency targets cannot be directly compared to the LDC.   Also, we suggest adding the following short discussion:  There is a potential for linkage between models and bacteria source tracking (BST). These methods can be used to complement each other.  For example, several bacteria TMDL studies have been utilized the LDC model combined with BST to determine bacteria loads and allocations.
Bacteria Source Tracking

1. Entry Pathways Not Identified:  Many of the comments that were expressed in Drafts 1 and 1.5 have been addressed by the revisions to this section.  It should be noted in the Regulatory Expectations section that no BST method will identify the entry pathway to the waterbody and that the methods only identify the sources.  This means that bacteria from a particular animal may be deposited in the watershed and then be conveyed to the waterbody by various transport mechanisms and conveyances, each owned and operated by different watershed stakeholders.  This is critical to developing implementation actions.  The report should acknowledge this missing information in this section.

2. Identification of only Some Sources: Another limitation that should be recognized is that the sources identified to date in BST work are not a complete inventory. In discussions following the last draft, it was noted that no unique signature had been identified for soil or stream sediment bacteria. The same is probably true for bacteria that grow in streams following wastewater disinfection. BST studies that focus on only selected intestinal sources are thus limited in their ability to characterize the full range of sources of indicator bacteria.  The report should acknowledge this limitation.

Recommended Decision-Making Process for Texas TMDL and Implementation Plan Development

1. Process Steps:  We support the inclusion of a road map for TMDL development and implementation.  The steps outlined appear to be a good start in documenting the approach.  We urge the Task Force to reconfigure the material into a flow diagram, with actions and decision points.  This will allow the process to incorporate adaptive management, phased TMDL’s and Phased Implementation.
2. Margin of Safety:  A discussion of the determination of where the margin of safety will be incorporated into the TMDL should be included in Steps 4, 5, and 6. Step 5 of the decision-making process refers to a BST decision matrix.  We recommend including this matrix in the BST section or if it is referring to the EPA decision matrix, the appropriate Appendix should be referenced.

3. Steps 6 and 7 Should Incorporate Discussion of Adaptive Management, Phased TMDLs, and Phased Implementation:  We believe that the Task Force should include an up-to-date discussion and consideration of the most recent guidance from EPA regarding options for developing phased TMDL’s , the use of adaptive management, and phased implementation.  We urge the Task Force to consider and incorporate elements from the August 2, 2006 EPA memorandum from Benita Best-Wong to all EPA regions
 so that these concepts can be included.  Specifically, we suggest the following language be inserted into the Task Force Report:

The TCEQ should adhere to the policy provisions of the EPA memorandum regarding TMDL implementation as follows:

Phased TMDLs: The use of the term "phased TMDLs" should be limited to TMDLs that for scheduling reasons need to be established despite significant data uncertainty and where the state expects that the loading capacity and allocation scheme will be revised in the near future as additional information is collected.

The phased TMDL approach would be used in situations where limited existing data are used to develop a TMDL and the state believes that the use of additional data or data based on better analytical techniques would likely increase the accuracy of the TMDL load calculation and merit development of a second phase TMDL. Such significant uncertainty may arise, for example, because the State is using a surrogate to interpret a narrative standard, or because there is little information regarding the loading capacity of a complex system such as an estuary and it is difficult to predict how the a water body will react to the planned load reductions. An example of a phased TMDL could be a TMDL for phosphorus in a lake watershed where there are uncertain loadings from the major land uses and/or limited knowledge of in-lake processes. In such a case, the loading capacity of the water body may be difficult to establish and the State may decide to include a schedule for establishing a revised TMDL based on follow-up monitoring. Phased TMDLs may also occur when a revision of the applicable standard is underway and will necessitate development of a second phase, revised TMDL to comply with the new standard [emphasis added].

All phased TMDLs must include all elements of a regular TMDL, including load allocations, wasteload allocations and a margin of safety. As with any TMDL, each phase must be established to attain and maintain the applicable water quality standard.  In addition, EPA recommends that a phased TMDL document or its implementation plan include a monitoring plan and a scheduled timeframe for revision of the TMDL. (These elements would not be an intrinsic part of the TMDL and would not be approved by EPA, but may support a rationale for approving the TMDL.) 

Since phased TMDLs will in all likelihood need to be revised and therefore require more overall effort, States should carefully consider the necessity of such TMDLs, for example to meet consent decree deadlines or other mandatory schedules Upon revision of the loading capacity, wasteload, or load allocations, the TMDL would require re-approval by EPA. 

TMDLs with Adaptive Implementation Provisions:  Adaptive implementation is an iterative implementation process that makes progress toward achieving water quality goals while using any new data and information to reduce uncertainty and adjust implementation activities. The National Research Council report suggests that adaptive implementation include "immediate actions, an array of possible long-term actions, success monitoring, and experimentation for model refinement."  By using the adaptive implementation approach, one can utilize the new information available from monitoring following initial TMDL implementation efforts to appropriately target the next suite of implementation activities. 

Phased TMDLs are an example of the adaptive implementation approach because each new phase utilizes new information to reevaluate the original TMDL. However, even for TMDLs where there is little uncertainty regarding the loading capacity of the water body and the necessary load reductions, an adaptive implementation approach can be a useful tool. Implementation of TMDLs can take many years and when uncertainty about the effectiveness of implementation activities exists, TMDLs would benefit from containing elements that would facilitate adaptive implementation such as, for example, provisions for a flexible load allocation/waste load allocation scheme. EPA is currently working to clarify how TMDLs can be written to provide for adjustments in the load and wasteload allocations in approved TMDLs. 

EPA understands that not all TMDLs can be implemented using adaptive implementation methods due to the more intensive monitoring and added administrative steps associated with this iterative approach. Nonetheless, EPA believes that in appropriate cases it should be feasible for States to develop TMDLs that facilitate implementation of practicable controls while additional data collection and analysis are conducted to guide implementation actions. Follow-up monitoring is integral to the adaptive implementation approach. Monitoring addresses uncertainty in the efficacy of implementation actions and can provide assurance that implementation measures are succeeding in attaining water quality standards, as well as inform the ongoing TMDL implementation strategy. If adaptive implementation activities reveal that a TMDL loading capacity needs to be changed, the revision would require EPA approval. In most cases adaptive implementation is not anticipated to lead to the re-opening of a TMDL. Instead, it is a tool used to improve implementation strategies. 

TMDLs with Staged Implementation: The third type of TMDL, described in the Great Lakes Initiative, is different from the two preceding types. While not a "phased TMDL," it is a TMDL that anticipates implementation in several distinct stages. It is also different from the adaptive implementation scenario because it is anticipated that the load and wasteload allocations will not require any significant adjustments. Instead, implementation actions will be staged over a period of time. For example, EPA has approved mercury TMDLs where the wasteload allocation to point sources (which would be implemented within five years through the NPDES process) was predicated on long-term reductions in atmospheric mercury deposition. We believe that the appropriate terminology for such a TMDL, if a label needs to be applied, would be "staged implementation."

4. Step 6 Should Incorporate Discussion of Wet Weather Concentrations and Loads:   Urban stormwater frequently can contain elevated bacteria concentrations and loads, however, the impact of these episodic events on attainment of contact recreational uses is not clear and certainly, no consensus on how to deal with wet weather has emerged.  Approaches to consider stormwater loads during TMDL development are similarly not straightforward.  We urge the Task Force to consider the November 22, 2002 EPA memorandum from Robert Wayland to all EPA regions
 so that wet weather issues can be addressed when developing TMDL’s with stormwater loads. Specifically, we suggest the following language be inserted into the Task Force Report:

TMDL’s with NPDES-regulated storm water discharges should be developed using the following approaches:
a) NPDES-regulated storm water discharges must be addressed by the wasteload allocation (WLA) component of a TMDL.
b) NPDES-regulated storm water discharges may not be addressed by the load allocation (LA) component of a TMDL.
c) Storm water discharges from sources that are not currently subject to NPDES regulation may be addressed by the load allocation component of a TMDL.
d) It may be reasonable to express allocations for NPDES-regulated storm water discharges from multiple point sources as a single categorical wasteload allocation when data and information are insufficient to assign each source or outfall individual WLAs.
e) In cases where wasteload allocations are developed for categories of discharges, these categories should be defined as narrowly as available information allows.
f) The WLAs and LAs are to be expressed in numeric form in the TMDL.

g) EPA expects TMDL authorities to make separate allocations to NPDES- regulated storm water discharges (in the form of WLAs) and unregulated storm water (in the form of LAs). EPA recognizes that these allocations might be fairly rudimentary because of data limitations and variability in the system.
5. Step 7 Should Incorporate Discussion of Wet Weather Concentrations and Loads:   Urban stormwater frequently can contain elevated bacteria concentrations and loads, however, the impact of these episodic events on attainment of contact recreational uses is not clear and certainly, no consensus on how to deal with wet weather has emerged.  Approaches to consider stormwater loads during TMDL implementation planning are similarly not straightforward.  We urge the Task Force to consider the November 22, 2002 EPA memorandum from Robert Wayland to all EPA regions
 so that wet weather issues can be addressed when developing TMDL implementation plans with stormwater loads. Specifically, we suggest the following language be inserted into the Task Force Report:

TMDL implementation plans with NPDES-regulated storm water discharges should be developed using the following approaches:
a) WQBELs for NPDES-regulated storm water discharges that implement WLAs in TMDLs may be expressed in the form of best management practices (BMPs) under specified circumstances.  If BMPs alone adequately implement the WLAs, then additional controls are not necessary.

b) EPA expects that most water quality based effluent limits (WQBELs) for NPDES-regulated municipal and small construction storm water discharges will be in the form of BMPs, and that numeric limits will be used only in rare instances.

c) When a non-numeric water quality-based effluent limit is imposed, the permit’s administrative record, including the fact sheet when one is required, needs to support that the BMPs are expected to be sufficient to implement the WLA in the TMDL.

d) The NPDES permit must also specify the monitoring necessary to determine compliance with effluent limitations.  Where effluent limits are specified as BMPs, the permit should also specify the monitoring necessary to assess if the expected load reductions attributed to BMP implementation are achieved (e.g., BMP performance data).

e) NPDES permit conditions must be consistent with the assumptions and requirements of available WLAs.
f) The storm water permit should also provide a mechanism to make adjustments to the required BMPs as necessary to ensure their adequate performance.

Research and Development Needs

1. Previous Comments: Some of our comments concerning research and development needs were submitted in a separate document on December 13, 2006.  These comments are repeated here:

· Research Indicator Bacteria Sources in Runoff: There is a need to understand why indicator bacteria concentrations in rainfall runoff tend to be very high—frequently two orders of magnitude greater than the concentration deemed suitable for swimming. Such high runoff concentrations can be understood in watersheds where there is a high density of intestinal waste sources (e.g. a cow pasture), but it is more difficult to understand in watersheds that have minimal wildlife uses such as parking lots, streets, or large roofs. Monitoring for many years by the City of Austin has demonstrated that runoff from all types of watersheds, from those with no impervious cover to 100% impervious cover, have Event Mean Concentrations of both Fecal Coliform and Fecal Streptococcus that are high. The geometric mean of FC observations was 42,625 cfu/dL and the Fecal Strep geomean was 69,004 cfu/dL (COA-ERM/WQM 2006-1). Research to better quantify the sources of bacteria from a range of watershed types would be essential to understanding how we might expect to achieve the existing criteria for swimming in streams that have a significant runoff component. 

· Research Pathogen Sources in Stormwater:  A related research need is to address other bacteria forms such as Shigella, Campylobacter, and Staphylococcus in runoff from these watersheds. The historical focus on indicator bacteria to identify a human sewage source has been useful, but has been complicated by the knowledge that the same indicator bacteria are common in runoff from all types of watersheds, as well as being common in stream sediments and soils. While it may be tempting to dismiss the risk of disease from swimming in waters with high concentrations of indicator organisms that are not from human waste, it is not so easy to dismiss the risk from other potential pathogens such as those listed above. Research on the sources and the human health significance of these bacterial forms is needed.

· Conduct Studies to Better Define Indicators and Disease Risk for Freshwater Streams and Bayous:  Original EPA studies to identify indicator bacteria criteria to protect contact recreational uses were conducted in lakes with designated swimming areas and nearby wastewater discharge points (EPA, 1986).  Studies need to be performed to develop a scientific basis for appropriate freshwater contact recreation criteria for streams, bayous, and rivers, particularly in tropical climates.   Criteria should address incidental contact with riparian waters during boating and wading activities.

2. Consider National Guidance and Recommendations First:  The EPA and the National Academy of Sciences have both produced significant publications identifying research needs.  The District urges the Task Force to consider these publications when identifying research needs for Texas.  These publications include Reckhow, Donigian, et. al., 2001;
 Shoemaker, Dai, and Koenig, 2006;
 and EPA, July 2002.
   While these references don’t explicitly and directly address bacteria TMDL issues, they do include important findings regarding the process, policy issues, scientific rigor, and equity issues that impact bacteria TMDL development and implementation.  Specifically, we suggest the following language be inserted into the Task Force Report:

From Reckhow, Donigian, et. al., 2001:

· Suggested TMDL Program Changes:  Develop appropriate use designations before waterbody assessment and refine them before TMDL development and employ use of adaptive implementation.

· Water Quality:  Assigning tiered designated uses is an essential step in setting water quality standards.  Once designated uses are defined, criterion chosen to measure use attainment should be logically linked to the designated use.

· TMDL Development:  Uncertainty must be explicitly acknowledged.  End the practice of arbitrary selection of the margin of safety (MOS) and require uncertainty analysis to determine the MOS.  Assessment and monitoring programs need to be coordinated so that TMDL development and modeling data needs are more closely met.

· TMDL Implementation:  A Use Attainability Analysis (UAA) should be considered for all waterbodies before a TMDL plan is developed.

From Shoemaker, Dai, and Koenig, 2006:

· Statistical Modeling of Pathogens. Guidance and additional techniques for modeling pathogens using statistical techniques are needed. Building statistical models that associate sources or localized loading potentials could help support evaluation of management alternatives. Simple spreadsheet tools could be developed to facilitate analysis. 

· Guidance. Examples, guidance and applications of modeling E. coli and enterococci should be developed. An expanded dataset and compilation of available source loading and die-off characteristics would assist in parameterizing models. Increased data collection will assist in developing calibrated applications. 

· Genetic Tracer Analysis. Genetic source typing can provide a discrete representation of the sources present at a particular location. Guidance and examples are needed on how to link genetic source typing information with dynamic modeling applications. 

· Growth and Die-off Rates. Models typically represent bacteria behavior by using a first-order decay term. However, in many systems, bacteria appear to die-off or regrow depending on environmental conditions.   Development of second-order equations or functional relationships that more accurately represent bacteria growth and die-off rates would significantly improve modeling accuracy. The regrowth potential is of particular concern in coastal areas with shellfish beds and beaches. 

· Shellfish Areas. In tidally influenced areas, often located in the vicinity of shellfish beds and beaches, specialized modeling techniques are needed to evaluate loading and associated pathogen counts. The ability to comply with water quality standards for pathogens in tidal areas strongly correlate to the tidal circulation and configuration of the shoreline. Areas with poor flushing potential are particularly prone to high pathogen counts, in some cases due to highly localized sources. Some options proposed for simulation of these tidal areas include linkage of watershed models such as HSPF and LSPC to the Tidal Prism Model. Other techniques have included simplified loading estimates using monitoring data or genetic tracer information in combination with receiving water models such as the Tidal Prism Model. Additional research is needed to better characterize sources and develop protocols for linking monitoring with models. 

From EPA, 2002:

· Improve guidance for allocation development and methods to translate allocations into implementable control actions. Once the linkage is made between pollutant sources and instream water quality, the available assimilative capacity is allocated among the watershed’s point and nonpoint sources. Allocation is a critical juncture in the steps of TMDL development from modeling through implementation of point and nonpoint control actions. Social and economic considerations also complicate allocation decision-making. Office of Research and Development activities such as alternative futures assessment, watershed risk assessment, modeling, sustainable ecosystems, socioeconomic and pollutant trading research are all potentially relevant.

· Improve information on BMP, restoration or other management practice effectiveness, and the related processes of system recovery. As management practices are typically implemented under limited budgets, post-evaluation is often dropped despite the fact that this is among the most widely cited needs. Practically every type of Best Management Practice (BMP) or restoration technique needs effectiveness research. Researchers must also consider that recovery of impaired systems is intimately linked to effectiveness, and recovery is not just the inverse of degradation. EPA’s investment in effectiveness research is substantial, and Office of Research and Development should continue to closely track the programs and practitioners who are their clients.

· Develop adaptive implementation approaches for doing TMDLs. The National Research Council recommended that “TMDL plans should employ adaptive implementation.... foster the use of strategies that combine monitoring and modeling and expedite TMDL development.” There is widespread agreement that adaptive management on a watershed basis is a sound and practical approach for TMDLs, but the need for more specific research remains. EPA researchers might develop or evaluate adaptive management strategies, or focus on related tools such as recovery forecasting models, post-implementation monitoring methods, and alternative futures analysis.

· Revisit the scientific basis for use designations. The National Research Council panel called “tiered designated uses” an essential step, claiming that there should be substantial stratification and refinement of uses with scientific, social and economic input about the desired state for each water body. EPA researchers might study the few states that have begun to use tiered uses; Office of Research and Development might also use their skills in endpoint development to facilitate states’ refinement of designated uses. Research in watershed classification and reference condition of different water body types may prove important.

· Assist states in translating narrative standards into numeric criteria. The uncertainties inherent in evaluating impairment qualitatively rather than quantitatively even affect the top three listed impairments (sediment, nutrients, and pathogens), which in many states have qualitative or weak quantitative criteria. But among TMDL developers, numeric criteria are sometimes but not always preferred. Office of Research and Development’s narrative/numeric translation support could work with states on translators, develop the basis for new numeric criteria (e.g., for effluent dominated streams, odor, aesthetics, fish advisories), further incorporate flow considerations, and support Office of Water in triennial reviews of state water quality standards.

· Clarify and quantify selected parameters used in criteria definitions. On this issue the National Research Council panel stated, “All chemical criteria and some biological criteria should be defined in terms of magnitude, frequency, and duration.” Even beyond clarifying these three key parameters, criteria can and should go farther (in definition and in application) when necessary to establish a more reliable relationship between the designated use and the criterion meant to protect it. Temporal considerations are particularly in need of improvement, and regionalized syntheses of episodic stressor behavior would be useful. Researchers might also address flows at which standards must be met, wet weather conditions, and sediment lethality.

· Evaluate defensible scientific standards for listing and de-listing. Specifically, the National Research Council panel’s recommendation of a two-part impaired waters list (preliminary and final lists) has implications for monitoring research, sampling methods development and statistical analysis, usually occurring in a data-limited environment. Strengthening the scientific basis might include statistical guidance for listing decisions, methods for combining multiple lines of evidence (e.g. biomonitoring and chemical monitoring), improving the analysis of the role of flow as ultimately affecting the designated uses, and methods for uncertainty analysis.

� See � HYPERLINK "http://twri.tamu.edu/bacteriatmdl/" ��http://twri.tamu.edu/bacteriatmdl/�


� See � HYPERLINK "http://www.epa.gov/owow/tmdl/tmdl_clarification_letter.html" ��http://www.epa.gov/owow/tmdl/tmdl_clarification_letter.html�


� See � HYPERLINK "http://www.epa.gov/npdes/pubs/final-wwtmdl.pdf" ��http://www.epa.gov/npdes/pubs/final-wwtmdl.pdf�


� See � HYPERLINK "http://www.epa.gov/npdes/pubs/final-wwtmdl.pdf" ��http://www.epa.gov/npdes/pubs/final-wwtmdl.pdf�


� See � HYPERLINK "http://www.nap.edu/catalog/10146.html#orgs" ��http://www.nap.edu/catalog/10146.html#orgs�


� See � HYPERLINK "http://www.epa.gov/ORD/NRMRL/pubs/600r05149/600r05149.pdf" ��http://www.epa.gov/ORD/NRMRL/pubs/600r05149/600r05149.pdf�


� See � HYPERLINK "http://www.epa.gov/owow/tmdl/20needsreport_8-02.pdf" ��http://www.epa.gov/owow/tmdl/20needsreport_8-02.pdf�
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