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Bacteria Source Survey 
Assessment: 

1. GIS inventory of the study area 
2. Historical water quality data review 
3. Evaluation of permitted & non-

permitted sources 
4. Evaluation of observed sources 

through boating or walking portions 
of the impaired segment 
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GIS Inventory 
• Comprehensive GIS inventory 

developed using information from 
existing sources 

• Included  
– Land use 
– Stream network 
– Roads 
– Public access points 
– Other layers, as appropriate 
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Aerial Map 
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Presenter
Presentation Notes
One public parkland in City of Brownwood. No USGS gages in watershed and there are only two road crossings for public access that Jeff will point out.  Septic system density not yet obtained but considered low along the segment based on visual observations of housing density. Military camp added and USDA Pecan Orchard outside watershed. Two Public Access points – CR 257 MP003 (also known as 10-mile crossing) and MP007 FM 2126



Land Use Classification  Area   
(Hectares)  

Percent of Total  

Shrub/Scrub  12,957 47 
Forest  5,010 18 
Grassland/Herbaceous 4,313 16 
Developed  3,690 13 
Cultivated Crops  591 2 
Pasture/Hay  498 2 
Open Water  148 0.5 
Barren Land  113 0.4 
Wetlands  43 0.2 

Total  27,362 

Land Use Classification 
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Presenter
Presentation Notes
Land Use developed from 2006 National Land Cover Database
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Presenter
Presentation Notes
Map now matches the one in the report.  Of note, what was previously “rangeland” should be referred to as “grassland/herbaceous”.  Also of note, in the draft print out of the report, the map color for “pasture/hay” come out as a lime green rather than yellow.  The electronic copy definitely shows yellow in the report, so not sure why the printed version is different.



Historical Water Quality 
Data 



TCEQ Sampling Stations 
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Presenter
Presentation Notes
Need to note that although there are several sampling sites in the TCEQ database, almost all of the assessment  data used by TCEQ is from station 12504 (circled in red). Station 12504 is located in the upper most portion of Segment 1431 and represents upstream water quality and contributions from Willis Creek (a tributary that flows through the City of Brownwood).



Texas Commission on Environmental 
Quality for Primary Contact Recreation 

Constituent Geometric Mean 
(colonies/100mL) 

E. coli 126 
Fecal coliform 200 
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Constituent Assessment 
Year 

Period of 
Record 

Sample 
Numbers 

Geometric 
Mean 

E.coli 2006 1999-2004 13 242 

Fecal 
coliform 2006 1999-2004 15 104 

E.coli 2008 1999-2006 21 282 

Fecal 
coliform 2008 1999-2006 15 104 

E.coli 2010 2001-2008 26 228 

Fecal 
coliform 2010 2001-2008 7 258 

Bacteria values reported by TCEQ in 
 determining impairment status: 

Data are from station 12504 – Pecan Bayou at FM 
2126 (MP007) 10 

Presenter
Presentation Notes
All based on data from one station 12504 (Pecan Bayou at FM 2126). This site is labeled MP007.Geo Mean for Assessment 126 E coli & 200 Fecal coliform (colonies or MPN / 100 mL)
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Segment 1431 – All data from Station 12504 
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Segment 1431 – All data from Station 12504 



Nutrient values reported by TCEQ 
in determining 2010 concerns 

Constituent 
Number of 
Samples 

Screening Level 
(mg/L) 

Number of 
Samples That 

Exceed 
Screening Level 

Mean of 
Samples That 

Exceed 
Screening Level 

(mg/L) 

Nitrate 29 1.95 22 16.8 

Orthophosphorus 28 0.37 21 1.70 

Total Phosphorus 29 0.69 21 1.87 
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Presenter
Presentation Notes
Note that these have been a concern since the 2006 report, but the slide was limited to just 2010 to keep the slide from getting too busy.
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Segment 1431 – All data from Station 12504 

Presenter
Presentation Notes
Screening level 1.96 mg/L
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Segment 1431 – All data from Station 12504 

Presenter
Presentation Notes
Screening level 0.37 mg/L
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Segment 1431 – All data from Station 12504 

Presenter
Presentation Notes
Screening level 0.69 mg/L



Bacteria Source Survey 
• Permitted Sources 

– Brownwood Wastewater Treatment 
Facility 

– Concentrated Animal Feeding 
Operation (Brown- Tex Feedlot) 
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Wastewater Treatment Facility 

• City of Brownwood WWTF 
– AU 1431_01 

• Treated domestic wastewater effluent 
• Discharge into Willis Creek 
• Permit – Not to exceed 4.54 million 

gallons/day 
• Monthly average (Feb. ‘05 – March ’09) – 

2.57 million gallons/day 
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Presenter
Presentation Notes
WWTF – Type of treatment?  (Brownwood’s WWTF is an activated sludge process plant operating in the extended aeration mode. The Brownwood WWTF utilizes a chlorine contact chamber for disinfection of wastewater.) - Bacteria Monitoring? (As of January 1, 2010, a new TCEQ rule requiring E. coli monitoring and limits has been established for new and amended WWTF permits statewide. The TCEQ has not yet applied these rules to the Brownwood WWTF permit. As such, there is no E. coli effluent limit or E. coli effluent monitoring requirements in Brownwood’s permit.) Average Bacteria Counts? (not available).  Bacteria data are not reported by the Brownwood facility and likely unavailable.  If available from another source, TIAER will be sure to include this information as Subtask 5.2 is completed.



Permitted Dischargers 
• Concentrated Animal Feeding 

Operation (Brown-Tex Feedlot) 
– 1 permitted Large CAFO within AU 

1431_01 
– Head Count – 2,500 
– April 2011 Comprehensive 

Compliance Investigation indicates 
that CAFO is in compliance 
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Presenter
Presentation Notes
Note that compliance issues occurred in past but are currently in compliance.  CCI is comprehensive compliance investigation



Bacteria Source Survey 
• Non-Permitted Sources  

– Livestock 
– Wildlife 
– On-Site Sewage Facilities (septic 

systems) 
– Observed Sources 
– Upstream Sources 
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Livestock 
Livestock Statistics for Brown County (Source USDA, 2011) 
Livestock Number within 

Brown County 
Estimated Number 
within the Mid Pecan 
Bayou Watershed 

All Cattle and Calves 59,000 6,490 
All Goats (meat and 
other) 

14,000 1,540 

All Sheep and Lambs 6,000 660 

Hens and Pullets of 
Laying age 

2,000 220 

Equine 2,300 250 

Estimated livestock numbers for Mid Pecan Bayou derived as a 
direct proportion of the watershed area within Brown County 
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Presenter
Presentation Notes
It should be noted that the livestock numbers obtained by the USDA represent the number of livestock present in the County at the time the survey was conducted, and those numbers likely change throughout the year due to economic factors and environmental conditions (e.g., market values, drought, etc.). 
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Presenter
Presentation Notes
Location and area covered by Mid Pecan Bayou watershed within Brown County, Texas.



Septic System Densities 
• Currently 2,912 permitted On-Site 

Sewage Facilities (OSSFs) located in 
Brown County. 

• Most complaints located near Lake 
Brownwood north of the Mid Pecan 
Bayou watershed. 
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Presenter
Presentation Notes
It should be noted that the total OSSF count is for the entirety of Brown County and does not include “grandfathered” OSSFs that are exempt from permitting requirements. The Brown County OSSF program  representative added that the rural areas of Brown County rarely submitted complaints regarding OSSFs and was likely due to the low population density in those areas.



Bacteria Source Survey 
• Non-Permitted Sources Observed  

– Avian Nests 
– Wildlife 
– Feral Hogs 
– Livestock 
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 Non Point Sources Observed 

• Avian rookeries 
along the creek 

• Swallow nests 
below bridge 
 

25 

Presenter
Presentation Notes
Rookery located near MP004 (mid to lower 3rd of Segment)Bridge located at MP007 FM 2126 at top of Segment near Brownwood



Livestock Tracks 

26 



Wildlife and Other 
Contributors 

• Numerous tracks were found 
during the RUAA surveys  

• Raccoon, Deer 
• Feral Hog (invasive species) 
•  Turkey 
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Presenter
Presentation Notes
In similar floodplain areas, raccoons have been estimated to potentially deposit the most E. coli, followed by feral hogs, opossums, and white-tailed deer (Parker, 2009).  The TSSWCB is currently funding a project to help identify, characterize, and quantify E. coli depositions to floodplains from the major free-ranging wildlife contributors (i.e., TSSWCB Project #07-06 Fate and Transport Fate and Transport of E. coli in Rural Texas Landscapes and Streams).



Feral Hog“Wallow” Along 
Bayou 

• “Wallow” Along 
Bayou 

• Hog Feces 
• Hog Run 
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Presenter
Presentation Notes
E. coli bacteria are common inhabitants of the intestines of all warm blooded animals, including wildlife, such as deer, raccoons, and birds. While feral hogs are not considered natural wildlife, as unmanaged animals, they also contribute bacteria in a similar manner. With access to the stream channel, direct deposition of animal waste can be a concentrated source of bacteria loading to a water body. Fecal bacteria from wildlife and feral animals are also deposited onto land surfaces, where it may be washed into nearby streams by rainfall runoff. The Texas Parks and Wildlife Department (TPWD) and the local game warden were contacted, but information was unavailable regarding wildlife or feral animal population estimates for the watershed of Segment 1431.



Unidentified Pipes… 
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Presenter
Presentation Notes
Likely a pipe for irrigation return flow but not verified. Located downstream of MP007 but such pipes were noted throughout the upper half of the Segment between MP005 and MP008.



Swallows & Bird Droppings 
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Presenter
Presentation Notes
Bridge at MP007 FM 2126Droppings at MP006



Swallows 

31 

Presenter
Presentation Notes
Bridge FM 45 crossing of South Willis Creek, tributary of Willis Creek



Upstream Contributions 
• Mid Pecan Bayou not an isolated 

waterbody. 
• Receives flow from Upper Pecan 

Bayou (Segment 1432). 
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Presenter
Presentation Notes
Station 12508 is located about four miles upstream of where Segment 1431 for Mid Pecan Bayou begins. The 2010 water quality assessment indicates for data collected between 2001 and 2008 that the Upper Pecan Bayou is fully supporting of the use criterion for contract recreation (TCEQ, 2010b). The 2010 water quality assessment indicates a geometric mean for Segment 1432 of 101 most probable number per 100 milliters (MPN/100 mL) for E. coli based on 25 samples. For comparison, a geometric mean for Segment 1431 was indicated of 228 MPN/100 mL based on 26 samples.
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Upper Pecan Bayou (Segment 1432) – Station 12508 

Presenter
Presentation Notes
Note: Station 12508 is located about 4 miles upstream of where Segment 1431 for Mid Pecan Bayou begins. TCEQ 2010 geomean=101



Summary 
• Permitted sources appear to be in 

compliance (WWTF & CAFO) 
• Non-permitted sources include: 

– Livestock 
– Wildlife 
– Feral Hogs 
– Birds 
– Domestic animals 
For non-permitted sources, difficult to 
assess magnitude of contribution 
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Summary  
• Historical Water Quality Data 

– Bacteria concentrations do not appear 
to be increasing or decreasing over 
time, so likely no large change has 
occurred in sources since early 1970’s 

– For assessment purposes, all bacteria 
data are only from one station 
(12504) located in the upper portion 
of the watershed 
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Public Comment Period 
• The Public Comment Period ends 

on January 13, 2012 for both draft 
Technical Reports. 
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Questions? 

 
 

Anne McFarland 
TIAER at Tarleton State University 

mcfarla@tiaer.tarleton.edu  
254-968-9581 
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