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Wildlife 
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Group

1

SC/4

Hanging Rock and 

Lick Creek Fecal 

Coliform TMDLs

Aug-03

Watershed 

Characterization 

System (WCS) and the 

Non-Point Source 

Model (NPSM).

200/100mL (geometric 

mean); No more than 10% 

of the samples collected 

during any 30 day period 

shall exceed 400/100mL.

No

Deer used as surrogate 

for all wildlife.

No

2

SC/4

Thompson Creek 

Fecal TMDL

Jan-04

Bacterial Indicator Tool 

(BIT) and Hydrolocial 

Simulation Program 

Fortran (HSPF) at one 

station; Load Duration 

Curve (LDC) at the 

second station.

200/100mL (geometric 

mean); No more than 10% 

of the samples collected 

during any 30 day period 

shall exceed 400/100mL.

No

Deer and raccoon 

population density used to 

estimate in-stream 

contributions from the 

wildlife sources.  

Assumed 30 ct/100 mL 

background concentration 

under base flow 

conditions.

No

3

GA/4

Ogeechee River 

Basin Fecal Coliform 

TMDLs

Mar-05

Load Duration Curve 

(LDC)

200/100mL (geometric 

mean) May-Oct; 

1000/100mL (geometric 

mean) Nov-Apr; 

4000/100mL (single 

sample maximum) Nov-

Apr; 300/100mL lakes, 

reserviors; 500/100mL 

freshwater streams.

No

White-tailed Deer have a 

significant presence in the 

basin, but no individual 

loading is calculated.

Involved in 

implementation 

phase.

4

IN/5

Plummer Creek E. Coli 

TMDLs

Jun-06

Load Duration Curve 

(LDC)

126/100mL (geometric 

mean); 235/100mL (single 

sample maximum)

No

Wildlife contribution 

acknowledged, but not 

quantified.

No

5

MO/7

Shoal Creek Fecal 

Coliform TMDL

Nov-03

Soil and Water 

Assessment Tool 

(SWAT)

200/100mL shall not be 

exceeded during the 

recreational season in 

waters designated for 

whole-body-contact 

recreation or at any time in 

losing streams. The 

recreational season is 

from April 1 to October 31.

DNA Source Tracking

Turkey, Deer, Geese and 

Raccoons.

Involved in 

assessment and 

TMDL development.

6

MO/7

Little Sac Fecal 

Coliform TMDL

Aug-06

Soil and Water 

Assessment Tool 

(SWAT)

200/100mL shall not be 

exceeded during the 

recreational season in 

waters designated for 

whole-body-contact 

recreation or at any time in 

losing streams. The 

recreational season is 

from April 1 to October 31.

DNA Source Tracking

Wild Geese have a 

significant presence in the 

watershed. 

Involved in 

assessment and 

TMDL development.

7

KS/7

Chetopa Creek Fecal 

Bacteria TMDL

Oct-02

Load Duration Curve 

(LDC)

2000/100mL (single 

sample maximum)

No

No

No

8

NE/7

Loup River Basin E. 

Coli TMDLs

Jan-06

Load Duration Curve 

(LDC)

126/100mL (geometric 

mean) May- Sept.

No

Big game, upland game, 

furbearers, waterfowl and 

other non-game species.  

Considered part of 

background, but not 

quantified.

No

9

NM/6

Middle Rio Grande 

Fecal Coliform TMDL

May-02

No

Segment-specific 

standards apply.  

1000/100mL (geometric 

mean); 2000/100mL 

(single sample maximum).

No

Wildlife contribution 

acknowledged, but not 

quantified.

No

10

LA/6

Sabine River Fecal 

Coliform TMDL

Oct-06

Load Duration Curve 

(LDC)

400/100mL (Primary) May-

Oct; 2000/100mL 

(Secondary) and Nov-

Apr. 

No

Wildlife contribution 

acknowledged, but not 

quantified.

No

11

LA/6

Bayou Segnette

Jul-04

Bacterial Indicator Tool 

(BIT) 

400/100mL (Primary) May-

Oct; 2000/100mL 

(Secondary) and Nov-

Apr. 

No

Wildlife and Waterfowl 

considered part of 

background.  Quantified 

based on population 

density estimates.

No

12

LA/6

Bayou Lafourche

Jul-04

Bacterial Indicator Tool 

(BIT)

400/100mL (Primary) May-

Oct; 2000/100mL 

(Secondary) and Nov-

Apr. 

No

Wildlife and Waterfowl 

considered part of 

background.  Quantified 

based on population 

density estimates.

No
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Attachment 2:  Options for Bacteria TMDL Modeling

1.  
Include Level of  Stakeholder Concern in Decision Matrix for Model 
Selection

An action item that resulted from the most recent conference call held by the task force on November 27, 2006, is to develop a decision matrix to assist with model selection.  Since the TMDL development process in Texas includes significant stakeholder involvement, it may be helpful to include an assessment of the level of stakeholder concern or involvement as a criterion in model selection.  Based on the draft report distributed by the task force on November 21, 2006, several modeling approaches (simple to complex) are being evaluated.  It has been suggested that stakeholders tend to prefer complex models such as the Soil and Water Assessment Tool (SWAT).  In light of this, it may be feasible to use simple modeling approaches such as mass balance or Load Duration Curve (LDC) in cases where stakeholder concern is minimal.

2. 
Comparison of  Modeling Results obtained from a Simple Modeling 
Approach with those from a Complex Model

TCEQ has already drafted a number of bacteria TMDLs using complex models such as the Hydrological Simulation Program Fortran (HSPF).  It may be helpful to recalculate the reductions for one of the draft bacteria TMDLs using a simple approach such as the Load Duration Curve (LDC).  If both methods yield similar reduction requirements, it will help demonstrate the usefulness of the LDC method and help address stakeholder concerns.  

Attachment 3:  Options for Establishing Bacteria Criteria 

1.  
Revise the Single Sample Maximum Criteria for Enterococci in Saltwater 

 SEQ CHAPTER \h \r 1The enterococci criterion of 89 colonies per 100 ml in the 2000 Texas Surface Water Quality Standards is based on EPA’s Quality Criteria for Water - 1986, EPA 440/5-86-001 (the “Gold Book”).  However, the recommended value for freshwater was inadvertently adopted in the TX WQS as the single sample maximum for saltwater.  Additionally, EPA’s Gold Book contains errors on several single sample maximum values for both freshwater and saltwater criteria.  The correct value for an enterococci criterion in saltwater (moderate use level) is 158 colonies per 100 ml.  EPA recommends that the state update the single sample maximum enterococci criterion for saltwater in the next revision.  EPA’s 1986 criteria document for bacteria is found at the following website: http://www.epa.gov/waterscience/beaches/files/1986crit.pdf. 

2.  
Update the Standard Deviation in the Calculation of the Single Sample 
Maximum Criteria

EPA’s 1986 criteria document recommends the use of state data to calculate a standard deviation, rather than the default values.  In the 2000 Texas standards, the single sample maximum criteria for E. coli in freshwater is calculated with a state-specific standard deviation.   SEQ CHAPTER \h \r 1Since most states, including Texas, focused on fecal coliform bacteria for assessing contact recreation uses, data for E. coli was limited to 126 stations in seven river basins.  The Texas Surface Water Monitoring Program has collected extensive data for both E. coli and enterococci in recent years.  This information may be used to recalculate the standard deviation used in the E. coli criterion and to develop a state-specific standard deviation for the enterococci criteria.

3.
Consider the Adoption of Single Sample Maximum Criteria based on the 
level of use

EPA’s 1986 criteria document provides geometric mean densities as well as four different single sample values (75th percentile, 82nd percentile, 90th percentile, and 95th percentile) that are appropriate for different levels of recreational usage.  The moderate use level (82nd percentile) is used for the single sample maximum criteria in the 2000 Texas standards.  Criteria based on a higher level of use (75th percentile) could be adopted for waters frequently used for swimming (e.g., Barton Springs, Padre Island beaches).  Criteria based on a lower level of use (90th or 95th percentile) may be appropriate for other water bodies.

4.
Consider Other Risk Levels for the Criteria to Protect Recreation Uses
The 2000 Texas standards include a risk level of 0.8% (i.e., 8 illnesses per 1000 swimmers).  For freshwater, EPA recommends that states adopt criteria reflective of risk levels up to and including 1.0% (i.e., 10 illnesses per 1000 swimmers).  For marine waters, EPA recommends that states adopt criteria reflective of risk levels up to and including 1.9% (or 19 illnesses per 1000 swimmers).  Please table below for comparison of geometric mean and single sample maximum values at different risk levels for freshwater E. coli criteria.   

EPA could consider approving criteria for the protection of primary contact recreation in inland freshwaters, at risk levels above 1% (up to a maximum of 1.9%) provided that states submit scientifically defensible information to show that the relationship between illness and indicator concentrations holds beyond 1.0% in freshwater.  However, without this additional information, EPA expects criteria with a risk level above 1.0% would not be protective of the primary contact recreation use.  This is because EPA’s existing epidemiological data for freshwater are not adequate to establish a relationship between illness rates higher than 1.0% and the corresponding bacteria concentrations.

E. coli criteria for freshwater (bold font indicates current criteria in §307.7(b)(1)(A)(i) of 2000 Texas Surface Water Quality Standards).

	Risk Level 

(% of swimmers)
	Geometric Mean Density
	Single Sample Maximum Allowable Density 

(colonies per 100 ml)

	
	
	75th percentile
	82nd percentile
	90th percentile
	95th percentile

	0.8
	126
	235
	298 *
	409
	575

	0.9
	161
	301
	382
	523
	736

	1.0
	206
	385
	489
	668
	940


*   The single sample maximum in the 2000 Texas standards is 394 colonies per 100 ml.

     This value was calculated with a standard deviation based on water quality data from 

      the state’s monitoring programs (see additional information in option 2).

5.
Conduct Use Attainability Analyses

For water bodies where there is reason to believe that recreational activities do not occur, even on a limited basis, a use attainability analysis could be conducted to determine if the recreation use is attainable.  Use attainability analyses are required to demonstrate that a Clean Water Act §101(a)(2) goal use (e.g., contact recreation) is not attainable.  If the use attainability analysis successfully makes this demonstration, a standards revision is required to change the designated or presumed use.

6.
Use the Single Sample Maximum Criteria for Specific Purposes rather than 
Use Attainment Decisions

EPA notes that the term “maximum” in single sample maximum has led to some confusion as a plain reading would lead one to infer that a single sample maximum is a value not to be exceeded.  The single sample maximum values in the 1986 bacteria criteria were not established as “never-to-be exceeded” or “maximum” values.  States have the discretion to determine whether to include a single sample maximum in their water quality standards for inland waters.  For example, states could establish water quality standards that include single sample maximum criteria for inland waters, but only for use in beach monitoring and notification programs.  Likewise, while a single sample maximum criterion for coastal waters must be included in water quality standards, the state may decide not to use this value for determining attainment of standards under the Clean Water Act as long as this is clearly specified in the state’s standards.
Single sample maximum criteria are useful in several Clean Water Act applications. Single sample maximums provide a valuable tool against which to measure individual grab samples as part of a monitoring and notification program to protect public health. Single sample maximums can also be helpful in water body assessments, particularly when states collect insufficient data to reliably average and compare to the geometric mean component of the criteria.  Lastly, single sample maximums can serve as daily limits in certain NPDES permits.

7.
Limit Application of Bacteriological Criteria in Waters Affected Solely by 
Non-human Sources

The following paragraph is found in the final rule promulgating EPA’s recommended indicators and criteria for use in coastal recreation waters.  (Rule and other information at:  http://www.epa.gov/waterscience/beaches/bacteria-rule.htm). While this rule is specific to coastal waters, the policy regarding the application of bacteriological criteria in waters impacted by non-human sources applies to inland freshwaters as well:

“States and Territories must apply the E. coli and enterococci criteria to all coastal recreation waters. If, however, sanitary surveys and epidemiological studies show the sources of the indicator bacteria to be non-human and the indicator densities do not indicate a human health risk, then it is reasonable for the State or Territory to not consider those sources of fecal contamination in determining whether the standard is being attained. This is the approach taken in the 1986 bacteria criteria document. It would be reasonable for a State or Territory to use existing epidemiological studies rather than conduct new or independent epidemiological studies for every waterbody if it is scientifically appropriate to do so.”
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		Attachment 1:  Examples of Bacteria TMDLs

				State/ Region		TMDL Project		EPA Approval Date		Modeling Approach		Water Quality Standard		BST Study Completed		Wildlife		Stakeholder Group

		1		SC/4		Hanging Rock and Lick Creek Fecal Coliform TMDLs		Aug-03		Watershed Characterization System (WCS) and the Non-Point Source Model (NPSM).		200/100mL (geometric mean); No more than 10% of the samples collected during any 30 day period shall exceed 400/100mL.		No		Deer used as surrogate for all wildlife.		No

		2		SC/4		Thompson Creek Fecal TMDL		Jan-04		Bacterial Indicator Tool (BIT) and Hydrolocial Simulation Program Fortran (HSPF) at one station; Load Duration Curve (LDC) at the second station.		200/100mL (geometric mean); No more than 10% of the samples collected during any 30 day period shall exceed 400/100mL.		No		Deer and raccoon population density used to estimate in-stream contributions from the wildlife sources.  Assumed 30 ct/100 mL background concentration under base flow conditions.		No

		3		GA/4		Ogeechee River Basin Fecal Coliform TMDLs		Mar-05		Load Duration Curve (LDC)		200/100mL (geometric mean) May-Oct; 1000/100mL (geometric mean) Nov-Apr; 4000/100mL (single sample maximum) Nov-Apr; 300/100mL lakes, reserviors; 500/100mL freshwater streams.		No		White-tailed Deer have a significant presence in the basin, but no individual loading is calculated.		Involved in implementation phase.

		4		IN/5		Plummer Creek E. Coli TMDLs		Jun-06		Load Duration Curve (LDC)		126/100mL (geometric mean); 235/100mL (single sample maximum)		No		Wildlife contribution acknowledged, but not quantified.		No

		5		MO/7		Shoal Creek Fecal Coliform TMDL		Nov-03		Soil and Water Assessment Tool (SWAT)		200/100mL shall not be exceeded during the recreational season in waters designated for whole-body-contact recreation or at any time in losing streams. The recreational season is from April 1 to October 31.		DNA Source Tracking		Turkey, Deer, Geese and Raccoons.		Involved in assessment and TMDL development.

		6		MO/7		Little Sac Fecal Coliform TMDL		Aug-06		Soil and Water Assessment Tool (SWAT)		200/100mL shall not be exceeded during the recreational season in waters designated for whole-body-contact recreation or at any time in losing streams. The recreational season is from April 1 to October 31.		DNA Source Tracking		Wild Geese have a significant presence in the watershed.		Involved in assessment and TMDL development.

		7		KS/7		Chetopa Creek Fecal Bacteria TMDL		Oct-02		Load Duration Curve (LDC)		2000/100mL (single sample maximum)		No		No		No

		8		NE/7		Loup River Basin E. Coli TMDLs		Jan-06		Load Duration Curve (LDC)		126/100mL (geometric mean) May- Sept.		No		Big game, upland game, furbearers, waterfowl and other non-game species.  Considered part of background, but not quantified.		No

		9		NM/6		Middle Rio Grande Fecal Coliform TMDL		May-02		No		Segment-specific standards apply.  1000/100mL (geometric mean); 2000/100mL (single sample maximum).		No		Wildlife contribution acknowledged, but not quantified.		No

		10		LA/6		Sabine River Fecal Coliform TMDL		Oct-06		Load Duration Curve (LDC)		400/100mL (Primary) May-Oct; 2000/100mL (Secondary) and Nov-Apr.		No		Wildlife contribution acknowledged, but not quantified.		No

		11		LA/6		Bayou Segnette		Jul-04		Bacterial Indicator Tool (BIT)		400/100mL (Primary) May-Oct; 2000/100mL (Secondary) and Nov-Apr.		No		Wildlife and Waterfowl considered part of background.  Quantified based on population density estimates.		No

		12		LA/6		Bayou Lafourche		Jul-04		Bacterial Indicator Tool (BIT)		400/100mL (Primary) May-Oct; 2000/100mL (Secondary) and Nov-Apr.		No		Wildlife and Waterfowl considered part of background.  Quantified based on population density estimates.		No
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