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Good afternoon. My name is Sophia Staska, and I’m a TCEQ TMDL project manager.

I’m here today to provide some updates for TMDL projects within the Lufkin area. We have two ongoing in-house TMDL projects, one for Hurricane Creek and one for Biloxi Creek… but first I’d like to provide an overview of how we got here.



How did we get here?
• TMDLs are required to be 

developed by Section 303(d) of 
the federal Clean Water Act for 
all waters identified on the 
Section 303(d) list of impaired 
waters. 

Presenter Notes
Presentation Notes
TMDLs are required to be developed by Section 303(d) of the federal Clean Water Act for all waters identified on the Section 303(d) list of impaired waters. 

The clean water act almost exclusively deals with surface waters. 

The state of Texas is required to develop TMDLs for each pollutant that contributes to the impairment of a listed SURFACE waterbody. 

This information on impaired waterbodies can be found in the Index of Water Quality Impairments and the 303(d) list portion of TCEQ’s Integrated Report of Surface Water Quality

This document is updated every two years, and there will be an updated version later this year 



Why a Total Maximum 
Daily Load (TMDL)? 
• A surface water body is considered 

impaired if it does not meet 
applicable water quality standards for 
one or more of its designated uses. 

Presenter Notes
Presentation Notes
A surface water body is considered impaired if it does not meet applicable water quality standards for one or more of its designated uses. 

These uses include recreation, fish consumption, domestic water supply, and aquatic life uses. 

Most TMDLs in Texas address bacteria impairments, which can hinder waterbodies from attaining their designated recreational use.




What is a TMDL? 
• A TMDL determines the maximum 

amount of a specific pollutant that a 
water body can receive and still 
maintain its designated use. 

Indicator bacteria used for assessment: 
• Fresh waterbodies: E. coli
• Tidal waterbodies: Enterococcus
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Presenter Notes
Presentation Notes
So, what is a TMDL?? A TMDL determines the maximum amount of a specific pollutant that a water body can receive and still maintain its designated use. 

When developing a TMDL, we ask ourselves the following questions to help guide the process: 
How much of a pollutant is too much?
How bad is the problem? 
Where is it coming from? 

Indicator bacteria, such as E. coli and Enterococcus are used to determine bacteria impairments due to the potential pathogens in surface water. 
Fresh waterbodies: E. coli
Tidal waterbodies: Enterococcus

But overall, a TMDL is a target for meeting water quality standards




TMDL Allocations 
TMDL = WLA(WWTF) + WLA(PSW) + LA + FG + MOS

• WLA(WWTF) – wasteload allocation for all Wastewater 
Treatment Facility (WWTF) discharges

• WLA(PSW) – wasteload allocation for all types of permitted 
stormwater discharges (PSW)

• LA – load allocation
• FG – future growth
• MOS – margin of safety

TMDLs are expressed as a daily pollutant load.

Presenter Notes
Presentation Notes
On this slide is the TMDL equation. So, let's break down what these terms are and what they represent. 

First, I’d like to point out that there are two waste load allocations, also referred to as WLAs. 
One is for all wastewater treatment facility dischargers
and one is for all permitted stormwater dischargers. 
So, think permits when discussing WLAs!

The load allocation, or LA, is the sum of loading from all unregulated sources. So, this captures bacteria that may enter the waterbody via runoff.

Future growth, or FG, accounts for increases in population within the TMDL watershed that could contribute additional loadings to the waterbody in future years.  

Lastly, we have the margin of safety, or MOS, which is required for all TMDLs; and it is used to address uncertainty in the TMDL analysis. 

For consistency, TCEQ uses an explicit MOS of 5% for all TMDLs.  So you multiply the TMDL by 5%, and this will be the MOS.

And of course, all TMDLs are expressed as a daily pollutant load.



TCEQ’s Addendum Process
An addendum can only be added to the original TMDL if these 
two conditions are met:

1. The candidate AU must have the same impairment type as 
the original TMDL (i.e. bacteria, dissolved oxygen, etc.).

2. The candidate AU must already be located within the TMDL 
watershed boundary.

Presenter Notes
Presentation Notes
A TMDL addendum is exactly what it sounds like – which is an addition to the original TMDL using similar methodologies and processes utilized to develop the original TMDL document. 

An addendum can be added to the original TMDL watershed if these two conditions are met:

Which are, 
The candidate AU must have the same impairment type as the original TMDL (i.e. bacteria, dissolved oxygen, TDS, chloride etc.), the list goes on. 

The candidate AU must already be located within the TMDL watershed boundary. 





TCEQ’s Addendum Process
Addendum projects have expedited timelines: 

• They are completed in 1 – 2 years rather than 4 – 6 years 
when developing a new TMDL.

• This shortened timeline is because addendum AUs are not 
being developed from scratch unlike an original TMDL which 
expedites the process. 

Informal review and approval process by TCEQ and EPA:
• Instead of going through the Agenda process in front of the 

TCEQ Commissioners, the addendum is submitted through a 
routine quarterly update to Texas’ Water Quality Management 
Plan (WQMP). 

• After EPA approves the quarterly WQMP update then the 
addendum is officially a part of the TMDL. 

Presenter Notes
Presentation Notes
Addendum projects have expedited timelines: 
They are completed in 1 – 2 years rather than 4 – 6 years when developing a new TMDL.
This shortened timeline is because addendum AUs are not being developed from scratch unlike an original TMDL which expedites the process. 

Informal review and approval process by TCEQ and EPA:
Instead of going through the Agenda process in front of the TCEQ Commissioners, the addendum is submitted through a routine quarterly update to Texas’ Water Quality Management Plan (WQMP). 

After EPA approves the quarterly WQMP update then the addendum is officially a part of the TMDL. 





Previously completed TMDLs in Tributaries of the 
Neches River Below Lake Palestine

TCEQ adopted Four TMDLs for 
Indicator Bacteria in Tributaries 
of the Neches River below Lake 
Palestine on October 5, 2022.
• EPA approved the TMDLs on 

June 7, 2023. 
• I-Plan was approved on 

August 16, 2023.
Waterbodies included:
• Jack Creek (0604C_01) 
• Cedar Creek (0604A_02) 
• Hurricane Creek (0604B_01) 
• Biloxi Creek (0604M_03)

Presenter Notes
Presentation Notes
Next, I’d like to provide you with some background on previously completed TMDLs: 

TCEQ first identified bacteria impairments in Cedar Creek, Hurricane Creek, and Jack Creek in the 2000 Texas Integrated Report (IR) and then in each later edition. Which again, is updated every two years. 

For Biloxi, TCEQ first identified a bacteria impairment in the 2004 IR and then in each later edition. 

Moving left to right, we have (point out waterbodies on map)

Jack Creek (0604C_01) 
Cedar Creek (0604A_02) 
Hurricane Creek (0604B_01) 
Biloxi Creek (0604M_03)

TCEQ adopted Four TMDLs for Indicator Bacteria in Tributaries of the Neches River below Lake Palestine in October of 2022.
These TMDLs were approved by EPA in June of 2023. 
And the I-Plan was approved in August of 2023.



Addendum One to Four TMDLs for Bacteria in 
Tributaries of the Neches River below Lake Palestine 

• An addendum to the original TMDL 
was submitted to EPA through the 
January 2024 WQMP update. 

• That addendum added one additional 
TMDL for indicator bacteria for one
AU in Cedar Creek (AU 0604A_03). 

• Both the addendum and original 
TMDLs were developed in 
coordination with the Texas Water 
Resources Institute (TWRI).

Presenter Notes
Presentation Notes
TCEQ identified an additional bacteria impairment for the upper AU of Cedar Creek in the 2022 IR. 

And in response, an addendum was submitted to EPA through the January 2024 WQMP update. 

That addendum added one additional TMDL for indicator bacteria for one AU in Cedar Creek (AU 0604A_03). 

The downstream AU, 0604A_02 (Middle AU, there are 3 total) was addressed in the original TMDL. 

Both the addendum and original TMDLs were developed in coordination with the Texas Water Resources Institute




Project Background: Addendum 
Two (Hurricane Creek) and One 
TMDL for Bacteria in Biloxi Creek
• Additional bacteria impairments on Hurricane 

Creek (AU 0604B_02) and Biloxi Creek (AU 
0604M_02) were identified in the 2024 IR

AU Parameter
SWQM 
Station

No. of 
Samples

Data Date 
Range

E. coli Geometric 
Mean (cfu/100 mL)

0604M_02 E. coli 16097 27 12/1/15 –
11/30/22 185.49

AU Parameter
SWQM 
Station

No. of 
Samples

Data Date 
Range

E. coli Geometric 
Mean (cfu/100 mL)

0604B_02 E. coli 21433 21 12/1/15 –
11/30/22 692.72

Table 1. 2024 Texas Integrated Report summary for Hurricane Creek

Table 2. 2024 Texas Integrated Report summary for Biloxi Creek

Presenter Notes
Presentation Notes
Now that I have provided you with context for historical TMDLs completed in the Lufkin area, on this slide I will discuss the project background for our two in-house projects I had mentioned earlier.  

Additional bacteria impairments on Hurricane Creek (AU 0604B_02) and Biloxi Creek (AU 0604M_02) were identified in the 2024 IR

Summaries of the IR Findings for the E. coli Assessment are included in Table 1. and Table 2.

Overall, the data indicates nonsupport of the primary contact recreation 1 use for those AUs since the geometric mean concentration for E. coli exceeds the freshwater criterion of 126 colony forming units per 100 milliliters (cfu/100mL) of water.

The map on the right-hand side shows the Hurricane Creek watershed in yellow and the Biloxi Creek watershed in orange. 

For Hurricane Creek, the addendum will address the upstream AU, as the original TMDL addressed the most downstream AU 0604B_01. 
For Biloxi, the TMDL will address the most downstream AU, as the original TMDL addressed the upstream AU. 




Project Background: Addendum Two to Four TMDLs for 
Bacteria in Tributaries of the Neches River below Lake 
Palestine and One TMDL for Bacteria in Biloxi Creek
Initiated our first “in-house” TMDL project to 
develop bacteria TMDLs for Hurricane Creek 
(0604B_02) and Biloxi Creek (0604M_02).

• Hurricane Creek meets the conditions to be 
an addendum and will be included in the 
WQMP update process. 

• Biloxi Creek does not meet the conditions 
to be an addendum and will be a separate 
TMDL project.

The remainder of this presentation will focus on 
Hurricane Creek, as Biloxi Creek will be 
presented at a later date.

Presenter Notes
Presentation Notes
Additional note:
Completing TMDLs in house provides opportunities for potential cost-savings, as well as valuable training and experience for TMDL staff.



Project Timeline

Identify 
Water Quality

Issues

Inform and 
Involve 

Stakeholders

Develop Technical 
Support Document
& Determine TMDL

TCEQ review 
and approval

October WQMP 
Update

You Are 
Here

Presenter Notes
Presentation Notes
Here is a quick snapshot of the project timeline. 

As I mentioned earlier, TCEQ has identified an additional bacteria impairment in Hurricane Creek. 

And from the inception of TMDL development, the project team has sought to ensure that stakeholders were informed and involved. As communication and comments from the stakeholders (like you all) in the watershed strengthen TMDL projects and their implementation.

We developed the Technical Support Document, or TSD, which documents the specific methodologies behind how we determined the addendum TMDL pollutant load allocations. That draft TSD was published on the TCEQ project page just earlier this month (June 5). 

Currently, the TSD and the corresponding addendum document, are going through the internal TCEQ review and approval process. 

- we’re anticipating the addendum be included in the October WQMP update. 



Key features within the watershed as they 
pertain to bacteria TMDL development



Land Cover
The Hurricane Creek watershed’s predominant 
land covers are Developed (82.92%), Mixed 
Forest (7.28%), and Evergreen Forest (6.59%). 

Land Cover Category Area (acres) % of Total Land Cover
Open Water 6.00 0.19%

Developed, Open Space 388.00 12.18%
Developed, Low Intensity 1,037.00 32.56%

Developed, Medium Intensity 639.00 20.06%
Developed, High Intensity 577.00 18.12%

Barren Land 11.00 0.35%
Deciduous Forest 1.00 0.03%
Evergreen Forest 210.00 6.59%

Mixed Forest 232.00 7.28%
Shrub/Scrub 9.00 0.28%

Grassland/Herbaceous 34.00 1.07%
Pasture/Hay 26.00 0.82%

Woody Wetlands 14.00 0.44%
Emergent Herbaceous Wetlands 1.00 0.03%

Total 3,185.00 100%

Presenter Notes
Presentation Notes
The Hurricane Creek (AU 0604B_02) watershed drains about five square miles (3,185 acres) and is an unclassified, perennial freshwater stream. This watershed drains into its downstream AU (0604B_01), which was a part of the original TMDL. 

The land cover data for the watershed was obtained from the 2019 National Land Cover Database (NLCD). 

The predominant land cover category identified is developed, which accounts for about 83% of the watershed. Followed by mixed and evergreen forest land cover categories, with each of them accounting for roughly 7% of the watershed. 


Additional note:


The following are the land cover categories and definitions represented in the NLCD and are present in the TMDL watershed.  Land cover classification percentages are included in the Table.



Population and 
Population Projections
Watershed population estimates were 
developed using the U.S. Census Bureau 
2020 census blocks data (USCB, 2020).

• 2020 population: 8,132
• 2070 projected population: 10,350
• Projected population increase               

(2020 – 2070): 27.3%

Presenter Notes
Presentation Notes
Watershed population estimates were developed using the U.S. Census Bureau 2020 census bocks data. 

The estimated population of the TMDL watershed was 8,132 in 2020. 

The watershed population is projected to increase to 10,350 by 2070. 

This represents an estimated 27.3 % (27.28%) increase from 2020 to 2070. 













Additional speaker notes just in case it is needed….

There are 288 census blocks entirely in, or partially located in, the TMDL watershed. For census blocks that are entirely in the watershed, the 2020 Census estimates were directly summed. Meanwhile, for census blocks that are partially in the watershed, the population was estimated using Equation (A-1):
Watershed Population = ∑ Area of a Census Block within the Watershed × (Census Block Population ÷ Area of the Census Block)
The underlying assumption is that within each census block, the population density is evenly distributed across space. 
It is worth noting that the same method was also applied to estimate the house units  within the TMDL watershed and the estimated house units number was used to estimate the number of domesticated animals.

Estimate 2020–2070 watershed population
Angelina County decadal population projections for 2020 through 2070 were obtained from the 2021 Regional Water Plan Population and Water Demand Projection data (TWDB, 2019) for Region I.
The percentage increase in population at the county level was calculated for each decade and then applied to estimate the decadal population increase at the watershed level for the TMDL watershed. The underlying assumption is that the rate of population growth is the same throughout the county. 
 Does the Census use the term “house unit” or “households”? Those terms have different connotations in my mind.




Potential Nonpoint Sources of Bacteria
Wildlife/Feral Hog Waste

• Deer and Other Wildlife
• Feral Hogs

Domestic Animal Waste
• Pets
• Livestock

E. coli contributions from the mentioned sources could 
not be determined based on existing information. 

• However, due to the urbanized nature of the 
watershed, it is assumed that the contribution from 
wildlife and feral hogs is minimal.

• Approximately 34 On-site Sewer Facilities (OSSFs) 
are located along the southeast watershed boundary

• The TMDL watershed is located within a region 
where the estimated failure rate is about 19%.

Presenter Notes
Presentation Notes
While developing a TMDL, it is also important to acknowledge potential nonpoint sources of bacteria contributions from wildlife and unmanaged animals such as feral hogs. As fecal bacteria are common inhabitants of the intestines of all warm-blooded animals. 

These animals are naturally attracted to riparian corridors, and with direct access to the stream channel, animal waste can be a concentrated source of bacteria loading to a water body. 

Animals also leave feces on land, where they may be washed into nearby water bodies by rainfall runoff. 

E. coli contributions from the mentioned sources could not be determined based on existing information. 
However, due to the urbanized nature of the watershed, it is assumed that the contribution from wildlife and feral hogs is minimal.

There are approximately 34 OSSFs that are located along the southeast watershed boundary. The TMDL watershed is located in a region where the estimated failure rate is about 19%. Any leakage is considered to be Nonpoint source in origin.







Additional speaker notes:
For OSSFs, we consider them to be non-point source. You do need a permit to build an OSSF and some routine maintenance is required, however the “discharge” is not monitored like a WWTF and therefore any leakage is considered diffuse (aka NPS)

Reed, Stowe, and Yanke LLC (2001) provide information on estimated failure rates of OSSFs for different regions of Texas. The addendum watershed is located within the Region 5 area, which has a reported failure rate of about 19%.

Indirect Illicit Discharges:
An old and damaged sanitary sewer line that is leaking fluids into a cracked storm sewer line.
A failing septic system that is leaking into a cracked storm sewer line or causing surface discharge into the storm sewer.




Presenter Notes
Presentation Notes
Address data points located outside of the city and CCN boundaries were considered to have been equipped with OSSFs. Data from these sources indicate that there are about 34 OSSFs within the Hurricane Creek watershed. All 34 OSSFs are located along the southeast watershed boundary. 

Additional Speaker notes: Estimates of the number of OSSFs in the watershed was determined using GIS datasets, including 911 addresses (TxGIO, 2024), city boundaries, Certificates of Convenience and Necessity (CCN) boundaries (PUC, 2025), and aerial imagery. 




Regulated/Point Sources
• As of April 2025, there were no WWTFs with a Texas 

Pollutant Discharge Elimination System (TPDES) permit 
discharging in the TMDL addendum watershed.

• There were also no active general permits with no 
active wastewater general permit authorizations.

• The estimated total area of regulated stormwater is about               
37.61 acres, which is 1.18% of the watershed.

• No Sanitary Sewer Overflow (SSO) incidents were
reported between 2005 to 2025.

Presenter Notes
Presentation Notes
Additional notes:

Regulated stormwater:
3 multisector-sector general permits (MSGP) for industrial activities 
And an average number of 1 Construction General Permit (CGP) for construction activities in a calendar year between January 2002 and April 2025

( MSGP acres = 25.65) and (CGP acres =11.95) = 37.61 acres or 1.18 (rounded is 1.2%) and is the FDA(swp). The FDA(swp) is the fractional proportion of drainage area under jurisdiction of stormwater permits, which is used in the WLA(sw) calculation.


TCEQ Central Registry includes no Phase I or II MS4 permits for the TMDL addendum watershed. However, several MSGP-regulated facilities were identified (n = 3). Areas authorized under an MSGP were not specified in the Summary of Authorization in TCEQ Central Registry. Therefore, areas were estimated based on records available in the Angelina County Appraisal District database (2025).

A search for active, terminated, and expired CGPs was completed from January 2002 to April 2025 (Table 8 *) should be 7?. Due to the short-term nature of construction permits, the estimated CGP disturbed acreage was calculated based on the average disturbed acreage per CGP in the TMDL watershed. Additionally, the average number of authorized CGPs in the TMDL watershed was estimated based on the average number of authorized CGPs in a calendar year between January 2002 and April 2025

The total area of regulated stormwater for the TMDL watershed was calculated by summing the respective MSGP and CGP totals then dividing that sum by the total respective acreage for the watershed. Based on that methodology, the total area of regulated stormwater is about 37.610 acres or 1.18% of the TMDL addendum watershed. 

( MSGP acres = 25.65) and (CGP acres =11.95) = 37.61 acres 



SSO overflows, when they occur in dry weather, most often result from blockages in the sewer collection pipes caused by tree roots, grease, and other debris. Inflow and infiltration (I&I) are typical causes of overflows under conditions of high flow in the WWTF system. Blockages in the line may worsen the I&I problem. Other causes, such as a collapsed sewer line, may occur under any condition. 

SSOs are unauthorized discharges that must be addressed by the responsible party; either the TPDES permittee or the owner of the collection system that is connected to a permitted system. 




Develop Daily 
Streamflow Record

• The TMDL watershed does not have a 
USGS gage. 

• Daily streamflow data were estimated at 
SWQM station 21433 by extrapolating 
streamflow records from USGS gage 
08066200.

• A drainage area ratio (DAR) was 
applied to account for the difference 
in watershed scale.

Presenter Notes
Presentation Notes
On the next slide, I will cover how we developed our flow duration curve or (FDC). But I just wanted to touch on how we developed our daily streamflow record first.

The TMDL watershed does not have a USGS gage. 
So, daily streamflow data were estimated at SWQM station 21433 by extrapolating streamflow records from the USGS gage (08066200) for Long King Creek.

It’s also worth noting that we used the same gage as the original TMDLs and Addendum, following the same methodologies and processes. 

A drainage area ratio (DAR) was applied to account for the difference in watershed scale.




Presenter Notes
Presentation Notes
Flow duration curves serve as the foundation for development of load duration curves, on which TMDLs can be based. Which ranks daily streamflow data from highest streamflow to lowest and calculates the percentage of time each flow is equaled or exceeded. 

The period of record used for developing an FDC should be long term so that the curve can be regarded as a probability curve and used to infer the percentage of time that a specific streamflow is exceeded. Meanwhile, the hydrologic period should also be selected according to the E. coli data availability. 

Period of Record:  9/19/2013–10/22/2024. This is consistent with the bacteria period of record. Which is about 11 years.

This is to capture variations in climate, so wet years, dry years, and whatever is in between. 




Presenter Notes
Presentation Notes
This LDC was developed by multiplying stream flow (FDC) with the numeric water quality target (criterion, 126 cfu per 100 mL) and a conversion factor (to billion cfu/day = 28,316.846 mL/cubic feet × 86,400 seconds/day ÷ 1,000,000,000) for E. coli, which is shown as the solid red line on the graph. The black hashed line is the LDC for the single grab criterion (399 cfu/100 mL). Everything above the solid and hashed line is what needs to be remediated, everything below is below the criterion. 

The LDC method allows for an estimation of existing loads and the TMDL or “allowable” load. In addition to estimating stream loads, this method allows for the determination of the hydrological conditions under which impairments typically occur give indications of the broad origins of the bacteria (i.e., point source and stormwater). This LDC was divided in 5 flow zones: High, moist, mid range, dry, and low flows.

Bacteria samples were classified as either wet (which are represented as blue triangles) or non-wet weather events (which are represented as black plus marks). With wet weather events being bacteria samples that were collected within two or less days of a precipitation event. 

The existing geomean (green squares), reflects the geomean of all the samples within each flow category. Whereas the solid red line reflects the geomean criterion or water quality standard. Historical E. coli data for the TMDL watershed indicates that bacteria load exceedances above the geometric mean criterion occurred during all flow conditions and only five samples were below the geometric mean criterion out of the 45 samples used for LDC development. It is also worth mentioning that all 5 samples were during non-wet weather events in the moist and mid-range flow category.

Bacteria load exceedances during high flows and moist conditions were most likely the result of stormwater runoff depositing bacteria into Hurricane Creek. Because there are no WWTF discharges in the watershed that could potentially contribute to bacteria load exceedances during mid-range, dry, and low flow conditions, potential sources of bacteria loads during these conditions may be a result of unreported SSOs, leaky wastewater infrastructure, or direct deposition of fecal matter into the TMDL addendum watershed. So, what is the allowable daily load??

Other notes:

Criterion and water quality standard (or effluent limit/flow) and “allowable load” are used interchangeably. 

Geomean function is multiplying the variables (EX 1, 2, and 3 in the high flow regime) and you’re taking it by the cube root (N=3 bc how many samples) in excel you take the nth root of whatever number of samples you have. Vs regular average mean you’re taking the sum and then dividing it by 3 because that how many variable you have. So by using the geomean, you have a more statistically confident number because you're balancing out your outliers. 

For example: the geomean in the moist conditions is 457, whereas the average is 871.75.

Regular average you add and divide, the geomean you’re multiplying and then taking the root (number of samples in each flow regime, could be three could be 10). Single grab is instantaneous in real time. 




Allowable Load/TMDL
Water Body 

Name AU 5% Exceedance 
Flow (cfs)

TMDL
(Billion cfu/Day)

Hurricane Creek 0604B_02 17.144 52.851

• The allowable loading of E. coli that the impaired water body can receive 
daily was determined using the median value within the highest flow 
regime of the FDC (or 5% flow exceedance value) at the SWQM station.

• The “allowable load” displayed in the LDC at 5% exceedance is the TMDL.

Presenter Notes
Presentation Notes
Highest flows fall within the 0-10% exceedance range, therefore 5% is the median value 

Transition to next slide: 
Next, I will jump into the TMDL allocations. Allocations are a key part of the TMDL; they represent the basic road map to water quality standards attainment. 



TMDL Allocations

AU TMDL MOS WLAWWTF WLASW LA FG
0604B_02 52.851 2.643 0.000 0.580 48.570 1.058

*Load units are expressed as billion cfu/day E. coli

AU TMDL MOS WLAWWTF
** WLASW LA

0604B_02 52.851 2.643 1.058 0.580 48.570
*Load units are expressed as billion cfu/day E. coli
**WLAWWTF includes the FG component

Table 1. TMDL allocation summary

Table 2. Final TMDL allocation

TMDL = WLA(WWTF) + WLA(PSW) + LA + FG + MOS

Presenter Notes
Presentation Notes
The “allowable load,” or TMDL for bacteria that could enter the water waterbody while still maintaining the primary contact reaction use standard, was estimated to be 52.85 billion cfu/day. 

MOS, multiply the TMDL by 5%, and this will be your value.

WLA(wwtf) = zero due to an absence of any WWTFs in the TMDL watershed

WLA(sw) = the sum of all permitted stormwater dischargers. We calculate this load allocation by taking the TMDL and deducting the MOS, WLA(wwtf), however that is zero, and then we subtract the FG. Lastly, we multiply it by the fractional proportion of the drainage area under jurisdiction of all stormwater permits (MSGPs and CGP), which was the 1.18% I mentioned earlier. 

LA (load from unregulated sources)= TMDL – MOS – WLA (sum of all WLA(wwtf) and WLA(sw) loads) – FG. 

FG, essentially deals with how you account for population increases within the project watershed. 

FG = Target × (POP2020-2070 × WWTFFD ÷ 1,000,000) × Conversion Factor
FG = Target (126 cfu/100 mL) * estimated population change between 2020 and 2070 (2,218) * 100 (used higher daily wastewater flow capacity)/1,000,000. = .2218 MGD (FG flow). Conversion to billion cfu/day (3,785,411,800/1,000,000,000) = 1.0579 Billion cfu/day. 


In our final TMDL allocation (Table 2), FG is incorporated into the WLA for wastewater treatment facilities.


Additional notes:

Regulated stormwater (sum of all permitted stormwater dischargers) = (TMDL – MOS -  WLA(wwtf) – FG – ) * FDA(swp) FDA(swp) = fractional proportion of the drainage area under jurisdiction of stormwater permits (1.18% I mentioned earlier). 
3 multisector-sector general permits (MSGP) for industrial activities 
And an average number of 1 Construction General Permit (CGP) for construction activities in a calendar year between January 2002 and April 2025.
( MSGP acres = 25.65) and (CGP acres =11.95) = 37.61 acres or 1.18 (rounded is 1.2%) and is the FDA(swp). The FDA(swp) is the fractional proportion of the drainage area under jurisdiction of stormwater permits, which is used in the WLA(sw) calculation. Total area of watershed is 3,185

FG, essentially deals with how you account for population increases within the project watershed. Most of the time we get this information from TWDB and local gov entities. 

FG = Target × (POP2020-2070 × WWTFFD ÷ 1,000,000) × Conversion Factor
FG = 126 cfu/100 mL * (estimated population change between 2020 and 2070 (2,218) * 100 (used higher daily wastewater flow capacity)/1,000,000. = .2218 MGD (FG flow). Conversion to billion cfu/day (3,785,411,800/1,000,000,000) = 1.0579 Billion cfu/day. 

WWTF, target value * Flow * Conversion factor.  Target = 126  Flow = full permitted flow (MGD) Conversion factor = 37,854,000 mL/million gallons ÷ 1,000,000,000

** some WWTFs have a target of 63, or half of the criterion. This is determined on a watershed-by-watershed basis and is usually an agreement between government entities and the WWTF itself. This allows for the other 63 cfu to be applied to other components of the TMDL.



Daily Load Reductions Needed to Meet 
E. coli Standard by Flow Category

Flow Regime Simulated 
Flow (cfs)

Geomean 
Concentration 
(cfu/100 mL)

Existing 
Load 

(billion 
cfu/day)

Allowable 
Load 

(billion 
cfu/day)

Percent 
Reduction 
Required

High Flows 17.144 2,400 1,006.681 52.851 94.750%

Moist Conditions 1.610 457 18.004 4.964 72.428%

Mid-Range Flows 0.810 421 8.341 2.496 70.076%

Dry Conditions 0.508 546 6.785 1.566 76.920%
Low Flows 0.380 395 3.677 1.173 68.099%

Presenter Notes
Presentation Notes
Flow regimes with the highest reductions needed are the high flows and dry conditions. However, the high flow regime has a reduction requirement of about 95%, whereas the dry conditions sits at about 77%.



Next Steps
• Submit the addendum to be included in October 2026 WQMP update.

• The public comment notice will be emailed to stakeholders and posted on 
the TCEQ’s TMDL Program News webpage and posted on the WQMP 
Updates webpage.

• The AU in this addendum is within the area covered by the I-Plan developed   
by stakeholders for the original TMDL.

• The I-Plan outlines an adaptive management approach in which measures 
are assessed annually by the stakeholders for efficiency and effectiveness. 

• Please refer to the original TMDL document for additional information 
regarding implementation and reasonable assurance.

https://www.tceq.texas.gov/waterquality/tmdl/tmdlnews.html
https://www.tceq.texas.gov/permitting/wqmp/WQmanagement_updates.html


Discussion and Questions
For more information, please contact:

Sophia Staska
512-239-1541

Sophia.staska@tceq.texas.gov

Visit our project website at: 
https://www.tceq.texas.gov/waterquality/
tmdl/nav/118-lufkinwatersheds-bacteria Photo credit: ANRA

Presenter Notes
Presentation Notes
And with that, I’d like to thank you for your time. I’ve listed my contact information here, and I’ve also included a link to the TCEQ project webpage for anyone interested in additional information. I’d now be happy to answer any questions or comments at this time. Thank you.

mailto:Sophia.staska@tceq.texas.gov
https://www.tceq.texas.gov/waterquality/tmdl/nav/118-lufkinwatersheds-bacteria
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