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Appendix VII. Addendum Four to Fifteen TMDLs 
for Indicator Bacteria in Watersheds Upstream of 

Lake Houston 
Adding one Total Maximum Daily Load (TMDL) for AU 1010_03 

One TMDL for Indicator Bacteria in Caney Creek 

Introduction  
Texas Commission on Environmental Quality (TCEQ) adopted Fifteen TMDLs for 

Indi cator Bacteria in Watersheds Upstream of Lake Houston (TCEQ, 2011) on April 6, 

2011. The United States Environmental Protection Agency (EPA) approved the TMDLs 

on June 29, 2011. This document is the fourth addendum to the original TMDL report.  

This fourth addendum includes information specific to one additional assessment unit 

(AU)  for Caney Creek (AU 1010_03; also referred to in this addendum as the TMDL 

watershed). This AU is located within the watershed of the approved original TMDLs for 

watersheds upstream of Lake Houston. The concentration of indicator bacteria in this 

additional AU exceeds the criterion used to evaluate support of the primary contact 

recreation 1 use.  

This addendum details the development of the added TMDL allocation for this 

addition al AU, which was not specifically addressed in the original TMDL report. For 

background or other explanatory information, please refer to the Technical Support 

Document for One Total Maximum Daily Load for Indicator Bacteria in Caney Creek 5 

(Adams and Millican, 2021). Refer to the original, approved TMDL document for details 

about the overall project watershed as well as methods and assumptions used in 

developing the original TMDLs.  

Problem Definition 
TCEQ first identified the bacteria impairment for Caney Creek AU 1010_03 in the 2018 

Texas Integrated Report of Surface Water Quality for Clean Water Act Sections 305(b) 

and 303(d)  (Texas Integrated Report; TCEQ, 2019), and then in the subsequent 2020 

Texas 303(d) List, the latest EPA-approved edition. Caney Creek (Segment 1010) 

contains four AUs; the impaired AU 1010_03 is addressed in this addendum, and AUs 

 

5 https:// www.tceq.texas.gov/downloads/water -quality/tmdl/houston -galveston-recreational-42/42 -as-463-caney-creek-tsd-

addendum-4.pdf 
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1010_02 and 1010_04 were addressed in the original TMDL report. The subwatershed 

for just 1010_03 is located entirely within Montgomery County, while the entire TMDL 

watershed, including the drainage area of upstream AUs 1010_01 and 1010_02, is 

located in portions of Montgomery and Walker counties. Figure VII -1 shows the 

watershed added in this addendum in relation to the entire watershed of the original 

TMDLs, and also includes the area covered by the other addenda.  

The Texas Surface Water Quality Standards (TCEQ, 2018) identify uses for surface 

waters and numeric and narrative criteria to evaluate attainment of those uses. The 

basis for the water quality target for the TMDL developed in this addendum is the 

numeric criterion for indicator bacteria from the 2018 Texas Surface Water Quality 

Standards. Escherichia coli (E. coli) is the indicator bacteria for assessing primary 

contact recreation 1 use in freshwater. 

Table VII -1 summarizes the ambient water quality data for the TCEQ surface water 

quality monitoring (SWQM) station on AU 1010_03, as reported in the 2020 Texas 

Integrated Report (TCEQ, 2020). The data from the assessment indicate nonsupport of 

the primary contact r ecreation 1 use for the AU, because the geometric mean 

concentration for E. coli exceeds the freshwater geometric mean criterion of 126 colony 

forming units per 100 milliliters (cfu/100 mL) of water. Figure VII -2 shows the location 

of the TCEQ SWQM station that was used in evaluating water quality in the 2020 Texas 

Integrated Report for the AU added by this addendum.  
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Figure VII -1. Map showing the previously approved TMDL watersheds and the Caney Creek 
AU 1010_03 sub watershed added by this addendum  

Table VII -1. 2020 Texas Integrated Report summary for TMDL addendum watershed  

AU  Station  Parameter  

Number of 

Samples  Date Range  

E. coli  Geometric 

Mean (cfu/100 mL)  

1010_03 11335 E. coli 29 
12/01/2011 ï 

11/30/2018  
221 
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Figure VII -2. AU 1010_03 watershed showing the TCEQ SWQM  station  

Watershed Overview 
Caney Creek (Segment 1010) is a tributary of the East Fork San Jacinto River (Segment 

1003) and flows approximately 52 miles. AU 1010_03 is approximately eight miles long. 

While the subwatershed for just AU 1010_03 has an area of 10.1 square miles (6,448 

acres), the entire AU 1010_03 watershed, including the drainage area of upstream AUs 

1010_01 and 1010_02, drains an area of 104.7 square miles (67,002 acres). Using a 

watershed-based approach, the entire, 104.7 square mile watershed of Caney Creek AU 

1010_03 will be considered in this report as the TMDL watershed for which the 

pollutant load allocations will be developed.  

The 2020 Texas Integrated Report (TCEQ, 2020) provides the following segment and 

AU description s: 

Á 1010 (Caney Creek) ï From the confluence with the East Fork San Jacinto River in 

Harris County to State Highway 150 in Walker County. 
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o AU 1010_03 ï From State Highway 105 to Farm-to-Market 2090.   

Watershed Climate 

Weather data were obtained for the 15-year period from January 2006 through 

December 2020 from the National Oceanic and Atmospheric Administration (NOAA) 

National Climatic Data Center Database. The Conroe-North Houston Regional Airport 

weather station (USW00053902) located a few miles east of the  watershed was used to 

retrieve the precipitation and temperature data (NOAA, 2021; Figure VII -3). Data from 

this 15-year period indicate that the average monthly high temperature typically reaches 

a maximum of 95.1 °F in August, and the average monthly low temperature reaches a 

minimum of 38.3 °F in January. Annual rainfall averages 46.6 inches. The wettest 

month is May (5.3 inches), while February (2.7 inches) is the driest month, with rainfall 

occurring throughou t the year. 

 

Figure VII -3. Average monthly temperature and precipitation (2006 ï2020) at the Conroe -
North Houston Regional Airport weather station  

Watershed Population and Population Projections 

The TMDL watershed is located partially within Montgomery and  Walker counties and 

includes portions of three municipal boundaries (Cut and Shoot, Willis, and New 

Waverly). According to the United States Census Bureau (USCB) 2010 Census (USCB, 

2010), the TMDL watershed had an estimated population of 18,037 people in 2010.   
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The population projection in Table VII -2 is estimated from the Texas Water 

Development Board (TWDB) 2021 Regional Water Plan Population and Water Demand 

Projection data (TWDB, 2019a; TWDB, 2019b). 

Table VII -2. Estimated 2010 population and 2070 population projection for the TMDL 
watershed  

Area  

2010 

Estimated 

Population  

2070 Projected 

Population  

Projected 

Population 

Increase  

Percent age 

Change  

Entire Caney Creek (AU 

1010_03) Watershed 
18,037 89,993 71,956 399% 

The following steps detail the method used to estimate the 2010 and projected 2070 

populations in the TMDL watershed.  

1. Obtained 2010 USCB data at the block level. 

2. Developed the 2010 watershed population using the USCB block level data for the 

portions of Montgomery and Walker counties within the watershed . 

3. For the census blocks that were partially located in the watershed, population was 

estimated by multiplying the block population to the proportion of its area in the 

watershed. 

4. Obtained the TWDB Population Projections by Regional Water Planning Group for 

Region H. Projections for ñCounty-Otherò were used to determine population 

increases for the rural areas in Montgomery and Walker counties from 2010 to 

2070 (TWDB, 2019a). 

5. Located the relevant Water User Groups (WUGs) with areas within the watershed 

and determined the proportion of each WUG area within the watershed (TWDB, 

2019b). 

6. Calculated decadal percentage increases in population using the TWDB (2019b) 

decadal population projections for  the portion of Cut and Shoot, New Waverly, and 

Willis WUGs between 2010 and. This projected increase was used to estimate 

population projections in these cities . 

7. Summed the projected population increases obtained in steps 4 and 6 to the 2010 

population of  the watershed to obtain population projections for the watershed out 

to 2070. 

Land Cover 

The land cover data were obtained from United States Geological Survey (USGS) 2016 

National Land Cover Database (NLCD) (USGS, 2019). The land cover for the TMDL 

watershed is shown in Figure VII -4. A summary of the land cover data is provided in 

Table VII -3 and indicates that the dominant land covers in the TMDL watershed are 

Pasture/Hay (28.2%) and Evergreen Forest (28.1%).  
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Figure VII -4. 2016 land cover  

Table VII -3. Land cover summary  

2016 NLCD Classification  

Area 

(Acres)  

Percentage 

of Total  

Barren Land 132.8 0.2% 

Developed, High Intensity  116.7 0.2% 

Developed, Low Intensity  2,374.9 3.5% 

Developed, Medium Intensity  427.9 0.6% 

Developed, Open Space 4,846.1 7.2% 

Deciduous Forest 66.8 0.1% 

Evergreen Forest 18,813.4 28.1% 

Mixed Forest 7,290.78 10.9% 

Grassland/Herbaceous 5,452.4 8.1% 
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2016 NLCD Classification  

Area 

(Acres)  

Percentage 

of Total  

Pasture/Hay  18,888.5 28.2% 

Shrub/Scrub  2,855.1 4.3% 

Open Water 422.1 0.6% 

Emergent Herbaceous Wetlands 289.4 0.4% 

Woody Wetlands 5,025.2 7.5% 

Total  67,002  100%  

Endpoint Identification 
The endpoint for the TMDL is to maintain the concentration of E. coli below the 

geometric mean criterion of 126 cfu/100 mL, which is protective of the primary contact 

recreation 1 use in freshwater. 

Source Analysis 
Pollutants may come from several sources, both regulated and unregulated. Pollutants 

in regulated discharges, referred to as ñpoint sources,ò come from a single definable 

point, such as a pipe, and are regulated by permit under the Texas Pollutant Discharge 

Elimination System (TPDES) program. Wastewater treatment facilit ies (WWTFs) and 

stormwater discharges from industries, construction activities, and the separate storm 

sewer systems of cities are considered point sources of pollution.  

Unregulated sources are typically nonpoint source in origin, meaning the pollutants 

originate from multiple locations and rainfal l runoff washes them into surface waters. 

Nonpoint sources are not regulated by permit. 

Except for WWTFs, which receive individual wasteload allocations (WLAs; see the 

Wasteload Allocation section), the regulated and unregulated sources in this section are 

presented to give a general account of the different sources of bacteria expected in the 

watershed. These are not meant to be used for allocating bacteria loads or interpreted as 

precise inventories and loadings.   

Regulated Sources 

Regulated sources are controlled by permit under the TPDES program. The regulated 

sources in the TMDL watershed include stormwater discharges from industries, 

regulated construction activities, and municipal separate storm sewer systems (MS4s). 
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Domestic and Industrial WWTFs 

As of August 23, 2021, there were 10 WWTFs with TPDES permits within the TMDL 

watershed (Table VII -4 and Figure VII -5). All the facilities treat solely domestic 

wastewater. 

Table VII -4.TPDES -permitted WWTFs discharging in the TMDL watershed  

AU  

TPDES 

Number  

NPDES a 

Number  Permittee  

Outfall 

Number  

Bacteria 

(E. coli ) 

Limits  

(cfu/100 

mL)  

Primary 

Discharge 

Type  

Daily 

Average 

Flow ï 

Permitted 

Discharge 

(MGD 2)  

1010_03 WQ0012204001 TX0083216 

Conroe 
Independent 

School District 
(ISD)  

001 63 
Treated 

domestic 
wastewater 

0.02 

1010_03 WQ0014285001 TX0124281 
C & R Water 
Supply Inc. 

001 63 
Treated 

domestic 
wastewater 

0.30 

1010_03 WQ0015261001 TX0135453 
Crystal Springs 
Water Co., Inc. 

001 63 
Treated 

domestic 
wastewater 

0.325 

1010_03 WQ0015689001 TX0138568 
Crockett Martin 

Corp. 
001 63 

Treated 
domestic 

wastewater 
0.025 

1010_03 WQ0016005001 TX0141399 
Crystal Springs 
Water Co., Inc. 

001 63 
Treated 

domestic 
wastewater 

0.75 

1010_02 WQ0011715001 TX0068659  
Texas National 

Municipal Utility 
District (MUD)  

001 63 
Treated 

domestic 
wastewater 

0.225 

1010_02 WQ0012670001 TX0092517 Quadvest, L.P. 001 63 
Treated 

domestic 
wastewater 

0.175 

1010_02 WQ0015984001 TX0141224 
Texas 

Campgrounds 
Club, Inc.  

001 63 
Treated 

domestic 
wastewater 

0.04  

1010_01 WQ0011020001 TX0056685  
City of New 

Waverly 
001 63 

Treated 
domestic 

wastewater 
0.088  

1010_01 WQ0011020002 TX0087831 
City of New 

Waverly 
001 63 

Treated 
domestic 

wastewater 
0.10 

aNPDES: National Pollutant Discharge Elimination System  

2MGD: million gallons per day  
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Figure VII -5. WWTFs  in the  TMDL  watershed  

TCEQ/TPDES Water Quality General Permits 

Certain types of activities are required to be covered by one of several TCEQ/TPDES 

wastewater general permits: 

Á TXG110000 ï concrete production facilities  

Á TXG130000 ï aquaculture production  

Á TXG340000 ï petroleum bulk stations and terminals  

Á TXG640000 ï conventional water treatment plants    

Á TXG670000 ï hydrostatic test water discharges 

Á TXG830000 ï water contaminated by petroleum fuel or petroleum substances  

Á TXG870000 ï pesticides (application only)  

Á TXG920000 ï concentrated animal feeding operations  

Á WQG100000 ï wastewater evaporation 

Á WQG200000 ï livestock manure compost operations (irrigation only)  


