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Chapter 4: Water Quality 

Introduction 

Water is monitored in Texas to ensure that its quality supports designated uses defined 
in the Texas Water Code. Designated uses and associated standards are developed by 
Texas Commission on Environmental Quality (TCEQ) to fulfill requirements of the 
Clean Water Act (CWA), which addresses toxins and pollution in waterways and 
establishes a foundation for water quality standards. It requires states to set standards 
that: (1) maintain and restore biological integrity in the waters, (2) protect fish, wildlife 
and recreation in and on the water (must be fishable/swimmable) and (3) consider the 
use and value of state waters for public supplies, wildlife, recreation, agricultural and 
industrial purposes.  

The CWA (33 USC § 1251.303), administered by the EPA (40 CFR § 130.7), requires 
states to develop a list that describes all water bodies that are impaired and are not 
within established water quality standards (commonly called “303(d) list” in reference 
to Texas Water Quality Inventory and 303(d) List). In addition, states are required to 
develop acceptable strategies to restore water quality of impaired water bodies. The 
development of a stakeholder-driven WPP is one of the potential strategies. By 
encouraging stakeholders to address possible causes and threats of impairments and 
giving them decision-making powers to set WPP goals, WPPs can provide a 
comprehensive, long-term restoration plan with water body assessments and protection 
strategies. 
 

Water Body Assessments 

TCEQ conducts a water body assessment on a biennial basis to satisfy requirements of 
federal Clean Water Act Sections 305(b) and 303(d). The resulting Texas Integrated 
Report of Surface Water Quality (Texas Integrated Report) describes the status of 
water bodies throughout the state of Texas. The most recent finalized 2020 Texas 
Integrated Report includes an assessment of water quality data collected from 
December 1, 2011 to November 30, 2018. This period precedes the start of efforts to 
develop this WPP by almost three years. 

The Texas Integrated Report assesses water bodies at the Assessment Units (AU) level. 
An AU is a sub-area of a segment, defined as the smallest geographic area of use support 
reported in the assessment (TCEQ, 2020a). Each AU is intended to have relatively 
homogeneous chemical, physical and hydrological characteristics, which allows a way to 
assign site-specific standards (TCEQ, 2020a). A segment identification number and AUs 
are combined and assigned to each water body to divide a segment. For example, Bois 
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d’Arc Creek is segment 0202A and it has three AUs designated 0202A_01, 0202A_02 
and 0202A_03. 

In total, there are currently four AUs in the Bois d’Arc Lake watershed (Figure 1). 
Monitoring stations are located on most AUs and allow independent water quality 
analysis for each AU within a segment. At least 10 data points within the most recent 
seven years of available data are required for all water quality parameters except 
bacteria, which requires a minimum of 20 samples. According to the 2020 Texas 
Integrated Report and 303(d) List (TCEQ, 2020a), there are two impaired AUs due to 
elevated levels of bacteria in the watershed: Bois d’Arc Creek AU 0202A_03 and Honey 
Grove Creek AU 0202L_01. No AUs are impaired due to low dissolved oxygen (DO) 
concentrations. Furthermore, there are concerns for chlorophyll-a in Bois d’Arc Creek 
AU 0202A_02 and nitrate and total phosphorus in Bois d’Arc Creek AU 0202A_03. 
Honey Grove Creek AU 0202L_01 has concerns for chlorophyll-a and total phosphorus. 

 

 
Figure 1. TCEQ assessment units and watershed impairments for Bois d’Arc Lake watershed 

Water quality is monitored at designated sampling sites throughout the watershed 
(Figure 2). Through CRP, the RRA and NTMWD conduct quarterly/monthly monitoring 
of field parameters (clarity, temperature, DO, specific conductance, pH, and salinity), 
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conventional parameters (total suspended solids, sulfate, chloride, ammonia, total 
hardness, nitrate-nitrogen, total phosphorous, alkalinity, total organic carbon, turbidity 
and chlorophyll-a), flow, heavy metals, and bacteria. This type of monitoring is 
considered routine monitoring because all data and parameters are collected for each 
site routinely once every month/quarter. Conversely, continuous monitoring occurs at 
sites where parameters are being evaluated all the time. Continuous monitoring is 
typically associated with sites being monitored by TCEQ or the United States Geological 
Survey (USGS) where stream flow gages and other monitoring devices have been set up 
to collect data year round. The USGS did monitor flow in the watershed at USGS gage 
07332620 [TCEQ Surface Water Quality Monitoring (SWQM) station 20167] and four 
conventional parameters (DO, pH, conductivity, and temperature) until the station was 
removed in October 2019. A new USGS gage (07332605) was installed at SWQM station 
22105 and it began collecting those same parameters in March 2020. Both the current 
and previous USGS gage sites were established through the cooperation between the 
NTMWD and USGS. All sites currently being monitored by NTMWD, RRA, and USGS in 
the watershed are detailed in Table 1. 

 

 
Figure 2. Current and historical SWQM stations and USGS gages in the Bois d’Arc Lake watershed 
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Table 1. Sites currently monitored by NTMWD, RRA, and USGS 

SWQM Station Number of Annual Samples Collected 

ID AU Collecting Entity Metal 
Water Conventional Field Flow Bacteria 

15036 0202A_03 RRA  4 4 4 4 

20167 0202A_01 NTMWD 12 12 12 12 12 

21706 0202A_02 NTMWD 12 12 12 12 12 

22105 0202A_02 NTMWD 12 12 12 12 12 

22105 0202A_02 USGS   365 365  

21030 0202L_01 NTMWD 12 12 12 12 12 

16943 0202M_01 NTMWD 12 12 12  12 

 

Texas Surface Water Quality Standards 
Water quality standards are established by the state and approved by EPA to define a 
water body’s ability to support its designated uses, which may include: aquatic life use 
(fish, shellfish, and wildlife protection and propagation), primary contact recreation 
(swimming), public water supply and fish consumption. Water quality indicators for 
these uses include DO (aquatic life use), E. coli (primary contact recreation), pH, 
temperature, total dissolved solids, sulfate and chloride (general uses) and a variety of 
toxins (fish consumption and public water supply) (Table 2) (TCEQ, 2020b). 

Table 2. Designated water uses for water bodies in the Bois d’Arc Lake watershed 

Use Use Category Measure Criteria 

Contact Recreation Primary Contact 
Recreation 1 7-year geometric mean 126 MPN/100mL 

E. coli 

Aquatic Life Use 

High 
<10% exceedance based on the 
binomial method 

5.0/3.0 mg/L DO 

Intermediate 4.0/3.0 mg/L DO 

Minimal 2.0/1.5 mg/L DO 

General Use Standards 

The criteria for the general use includes aesthetic parameters, radiological 
substances, toxic substances, temperature (when surface samples are above 
5 ̊F and not attained due to permitted thermal discharges) and nutrients 
(screening standards or site-specific nutrient criteria) 

Most probable number, MPN; milliliter, mL; milligrams, mg; liter, L; dissolved oxygen, DO; Fahrenheit, F 
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Bacteria 

Concentrations of fecal indicator bacteria are evaluated to assess the risk of illness 
during contact recreation. In freshwater environments, concentrations of E. coli bacteria 
are measured to evaluate the presence of fecal contamination in water bodies from 
warm-blooded animals and other sources. Common sources that indicator bacteria can 
originate from include wildlife, domestic livestock, pets, malfunctioning on-site sewage 
facilities (OSSFs), urban and agricultural runoff, sewage system overflows and direct 
discharges from wastewater treatment facilities (WWTFs). The water quality standard 
for E.coli in freshwater for primary contact recreation is a geometric mean of 126 Most 
Probable Number (MPN) of E. coli per 100 milliliters (mL) of water from at least 20 
samples (30 TAC § 307.7). Currently, all water bodies in the Bois d’Arc Lake watershed 
are evaluated under this standard.  

As previously mentioned, two AUs [0202A_03 (Bois d’Arc Creek) and 0202L_01 
(Honey Grove Creek)] are listed as impaired due to elevated indicator bacteria according 
to the 2020 Texas Integrated Report (TCEQ, 2020a) (Table 3). Bois d’Arc Creek AU 
0202A_01 has a geometric mean slightly above the water quality standard but it is 
classified as just a concern not an impairment. A portion of this AU used to extend into 
the watershed but became obsolete in the watershed when Bois d’Arc Lake was 
constructed where it once flowed. Previous water quality data collected for this AU were 
included in this report to provide a complete analysis of historical water quality in the 
watershed. With construction only recently completed, Bois d’Arc Lake has yet to be 
evaluated for water quality impairments or assigned a Segment ID by TCEQ.  
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Table 3. 2020 Texas Integrated Report assessment results for bacteria in the Bois d’Arc Lake watershed 

AU Description Current 
Standard 

E. coli Geometric 
Mean 
(MPN/100mL) 

Supporting/Not 
Supporting/Concern 

0202A_01 

Bois d’Arc Creek – From the 
confluence of the Red River 
upstream to the confluence of 
Sandy Creek north of Dodd City 

126 
MPN/100 
mL E. coli 

139 Use Concern 

0202A_02 

Bois d’Arc Creek – Perennial 
stream from the confluence of 
Sandy Creek upstream to the 
confluence of Pace Creek 

126 
MPN/100 
mL E. coli 

126 Fully Supporting 

0202A_03 

Bois d’Arc Creek – From the 
confluence of Pace Creek 
upstream to the headwater 
northwest of Whitewright 

126 
MPN/100 
mL E. coli 

178 Not Supporting 

0202L_01 

Honey Grove Creek – Perennial 
stream from the confluence of 
the Brazos River upstream to 
the confluence of Dog Branch 
northwest of Lott 

126 
MPN/100 
mL E. coli 

444 Not Supporting 

0202M_01 
Lake Bonham – From the dam 
up to the normal pool elevation 
of 565 feet 

126 
MPN/100 
mL E. coli 

7 Fully Supporting 

 
Currently, E. coli concentrations are measured at five active stations throughout the 
watershed: three stations in Bois d’Arc Creek (Segment ID 0202A), one station in Honey 
Grove Creek (Segment ID 0202L), and one station in Lake Bonham (Segment ID 
0202M). There are also sites on Bois d’Arc Creek (TCEQ SWQM stations 18652, 21028, 
and 20167) and Lake Bonham (TCEQ SWQM station 21032) that are no longer active, 
but E. coli samples were collected at historically. E. coli measurements for the stream 
segments, including historical stations, are shown in Figure 3.  
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Figure 3. Historical E. coli concentrations for Bois d’Arc Creek (AUs 0202A_01-03), Honey Grove Creek 
(AU 0202L_01), and Lake Bonham (AU 0202M_01). Red dashed line indicates the 126 MPN/100mL 
criterion 
 

Recreational Use-Attainability Analysis 

With the identification of water quality issues in Bois d’Arc Creek and Honey Grove 
Creek, TCEQ determined that a recreational use-attainability analysis (RUAA) should be 
conducted on both water bodies. These types of studies are done by TCEQ to ensure that 
surface water bodies are categorized under the appropriate recreational use and 
numeric criteria. The RUAA completed in the summer of 2014 for Bois d’Arc Creek 
concluded that the designated use of primary contact recreation should be changed to 
secondary contact recreation 1 (SCR1). Under SCR1, the geometric mean criterion is 
elevated to 630 MPN/100mL because the risk of ingestion from recreation is considered 
less significant. This RUAA is still awaiting approval by the USEPA. The RUAA for 
Honey Grove Creek is currently underway and a draft report will be available to the 
public by 2022. At this stage, TCEQ has not made any recommendations for a change in 
recreational use for Honey Grove Creek. 

Dissolved Oxygen 
DO is the main parameter used to determine a water body’s ability to support and 
maintain aquatic life uses. If DO levels in a water body drop too low, fish and other 
aquatic species will not survive. Typically, DO levels fluctuate throughout the day, with 
the highest levels of DO occurring in mid to late afternoon, due to plant photosynthesis. 
DO levels are typically lowest just before dawn as both plants and animals in the water 

0202A_01 0202A_02 0202A_03 

1,000 

0 0 0 ll9 "' 0 

0 

o o og o o o oo o 

126 l\1P~ /100 mL O O (9q-_p 00 O o O 

0 10,000 

1,000 

0 

0 

o oo o o o o• ( " 
1,000 

00 0 
0 

0 °o 
0 

100 - - - - o- 0 50 -; - ""il"'t~~~ -
o o o"oo'#P oo 

o o g;,o ◊, • • 
126MPN/100 nli 'b ••• • - •• 

---o--a:,..,...2 0 0~~'"'- o"".,....~ -
126 MPN/100 mL 0 0 

0 

- - - - - - - - cw:,_ - ""-o- -

0 

~ 
a 

0 
0 

~ ei 
,$ 

"' " 

10 

~ 1,000 

100 

10 

co <S£J o<D o 
0 0@ 0 0 00 

0 0 

0 

00 
0 

100 

10 

o8 <Po o oo ooa. • .4 I;" 
~~ ... #. 

0 'b ··~ .... 
• 

0 0 • • 

100 o 0 oo o 
0 0 O 

0 

0 
0 

0 • 10 ~------◊---------~ 

,:.··1 •••••• • . . . .... 
•l'••: ••• . ' . -- , 

126MPN/100 mL "'• • • • • 

~----- .: __ , ... .. -
; . ' • 

• • • • 
•• • • 

• ~---------
2010-01-01 2015-0 1-0 1 2020-01-01 

1,000 

100 

10 

(o 0 

0 

126 l\1PN/100 ml O 
0 ______ ...Q ____ ~ --

0 

0 ~ __ 'i\ xi 0 

0 

~ 0 0~ 

o o ~ J o 
0 °o 

0 0 8 
0 0 

00 i 0 

CD 

0 0 
<DO 

0 
00 

oomo ooco::>c, oo 

2010-0 1-0 1 2015-0 1-0 1 
Date 

2020-01-01 

o 15036 o 18652 o 2 1028 o 2 1032 • 22105 
Station ID 

o 16943 o 20167 • 21030 • 21706 

2010-01 -01 2015-01-01 2020-01 -01 



 

9 
 

consume oxygen through respiration. Furthermore, seasonal fluctuations in DO are 
common because of decreased oxygen solubility in water as temperature increases; 
therefore, it is common to see lower DO levels during the summer. While DO can 
fluctuate naturally, human activities can also cause abnormally low DO levels. Excessive 
organic matter (vegetative material, untreated wastewater, etc.) can result in depressed 
DO levels as bacteria break down the materials and subsequently consume oxygen. 
Excessive nutrients from fertilizers and manures can also depress DO as aquatic plant 
and algae growth increase in response to nutrients. The increased respiration from 
plants and decay of organic matter as plants die off can also drive down DO 
concentrations.  

When evaluating DO levels in a water body, TCEQ considers that monitoring events 
need to be spaced over an index period and a critical period. The index period 
represents the warm-weather season of the year and spans from March 15th to October 
15th. The critical period of the year is July 1st to September 30th and is the portion of 
the year when minimum streamflow, maximum temperatures and minimum DO levels 
typically occur across Texas. At least half of the samples used to assess a stream’s DO 
levels should be collected during the critical period with one-fourth to one-third of the 
samples used coming from the index period. DO measurements collected during the 
cold months of the year are not considered because flow and DO levels are typically 
highest during the winter months (TAC §307 2014). Under the 2020 Texas Integrated 
Report, none of the AUs in the watershed were listed as impaired for depressed DO. All 
historical DO data for the watershed are shown in Figure 4 and each AU has a different 
DO grab screening level and DO grab minimum (Table 4). 
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Figure 4. Historical DO concentrations for Bois d’Arc Creek (AUs 0202A_01-03), Honey Grove Creek (AU 
0202L_01), and Lake Bonham (AU 0202M_01). Red dashed line indicates the DO grab screening level 
and the blue dashed line indicates the DO grab minimum (AUs 0202A_01-03 and 0202L_01). Red 
dashed line indicates both the DO grab screening level and DO grab minimum for AU 0202M_01) 

Table 4. DO grab screening levels and DO grab minimums for all AUs in the Bois d’Arc Lake watershed 

AU Waterbody DO Grab Screening 
Level (mg/L) DO Grab Minimum (mg/L) 

0202A_01 Bois d’Arc Creek 5 3 
0202A_02 Bois d’Arc Creek 4 3 
0202A_03 Bois d’Arc Creek 2 1.5 

0202L_01 Honey Grove Creek 2 1.5 

0202M_01 Lake Bonham 3 3 
 
Nutrients 
Nutrients, specifically nitrogen and phosphorous, are used by aquatic plants and algae. 
However, excessive nutrients can lead to plant and algal blooms, which will result in 
reduced dissolved oxygen levels. High levels of nitrates and nitrites can directly affect 
respiration in fish. Sources of nutrients include effluents from WWTFs and fertilizers 
that runoff from yards and agricultural fields. Nutrients also bind to soil and sediment 
particles. Therefore, runoff and erosion events that result in heavy loads of sediment can 
increase nutrient levels in water bodies as well.  
 
Currently, TCEQ does not have approved numeric criteria for these nutrients in water 
bodies. However, nutrient screening levels developed for statewide use were established 
to protect water bodies from excessive nutrient loadings. Screening levels are set at the 
85th percentile for parameters from similar water bodies. If more than 20% of samples 
from a water body exceed the screening level, that water body is on average experiencing 
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pollutant concentrations higher than 85% of the streams in Texas and is therefore 
considered to have an elevated nutrient concentration concern. Screening levels have 
been designated for ammonia, nitrate, orthophosphorus, total phosphorus and 
chlorophyll-a. The current screening levels in freshwater streams for nitrate is 1.95 
mg/L and 0.69 mg/L for total phosphorous. Lake Bonham has different screening levels 
than the freshwater streams in the watershed, the screening levels for nitrate in the lake 
is 0.37 mg/L and 0.2 mg/L for total phosphorus.  
 
The 2020 Texas Integrated Report identified screening concerns for nitrate and total 
phosphorus in Bois d’Arc Creek AU 0202A_03 and total phosphorus in Honey Grove 
Creek AU 0202L_01 (Figures 5 & 6). Chlorophyll-a is also above current TCEQ 
screening levels (14.1 µg/L) for Bois d’Arc Creek AU 0202A_02 and Honey Grove Creek 
AU 0202L_01 (Figure 7). Elevated chlorophyll-a can be indicative of possible 
imbalances and nutrient loading occurring in the system. 
 

 
Figure 5. Historical total nitrate concentrations for Bois d’Arc Creek (AUs 0202A_01-03), Honey Grove 
Creek (AU 0202L_01), and Lake Bonham (AU 0202M_01). Red dashed line indicates the 1.95 mg/L 
screening level on Bois d’Arc Creek and Honey Grove Creek and the 0.37 mg/L screening level on Lake 
Bonham 
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Figure 6. Historical total phosphorus concentrations for Bois d’Arc Creek (AUs 0202A_01-03), Honey 
Grove Creek (AU 0202L_01), and Lake Bonham (AU 0202M_01). Red dashed line indicates the 0.69 
mg/L screening level on Bois d’Arc Creek and Honey Grove Creek and the 0.2 mg/L screening level on 
Lake Bonham 

 
Figure 7. Historical chlorophyll-a concentrations for Bois d’Arc Creek (AUs 0202A_01-03), Honey Grove 
Creek (AU 0202L_01), and Lake Bonham (AU 0202M_01). Red dashed line indicates the 14.1 µg/L 
screening level on Bois d’Arc Creek and Honey Grove Creek and the 26.7 µg/L screening level on Lake 
Bonham 
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streamflow is important because it influences the ability of a water body to assimilate 
pollutants. 
 
One active USGS gage collects streamflow data in the watershed. USGS streamflow gage 
07332605 is located at SWQM Station 22105 in Bois d’Arc Creek. Instantaneous 
streamflow information is available at this station dating back to March 2020. As 
previously mentioned, USGS streamflow gage (07332620), located at SWQM station 
20167, was removed in October 2019 prior to the filling of Bois d’Arc Lake. 
Instantaneous streamflow information was available at that station dating back to July 
2006. This streamflow data was used to calculate the monthly aggregated streamflow 
for Bois d’Arc Creek because it has a more robust dataset (Figure 8). 
 

 
Figure 8. Aggregated monthly streamflow for Bois d’Arc Creek from July 2006 through September 2019. 
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As previously mentioned, most water body impairments in the Bois d’Arc Lake 
watershed are primarily due to the excessive fecal indicator bacteria. Pollution sources 
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waters at identifiable locations, such as a pipe. Nonpoint sources include anything that 
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the ground. Potential pollution sources in the watershed were identified through 
stakeholder input, project partners and watershed monitoring. 
 
Point Source Pollution 

Point source pollution is any type of pollution that can be traced back to a single point of 
origin, such as a WWTF. Generally, WWTFs discharges are permitted, which means 
they are regulated by permits under the Texas Pollutant Discharge Elimination System 
(TPDES). Other permitted discharges include industrial or construction site stormwater 
discharges, and discharges from MS4s of regulated cities or agencies. 
 
Wastewater Treatment Facilities (WWTFs) 

WWTFs treat municipal wastewater before discharging the treated effluent into a water 
body. WWTFs are required to test and report the levels of indicator bacteria and 
nutrients as a condition of their discharge permits. Plants that exceed their permitted 
levels may require infrastructure or process improvements to meet the permitted 
discharge requirements.  

There are currently six facilities in the Bois d’Arc Lake watershed that treat domestic 
wastewater (Table 5; Figure 9). Discharge for all six facilities is measured in millions of 
gallons per day (MGD). All of the WWTF’s have had a history of non-compliance issues 
and five of the facilities have reported exceedances in bacteria concentration discharge 
limits. None of the bacteria effluent violations were reported as “significant” non-
compliance. Significant non-compliance violations are defined as violations or events at 
a given facility that may pose a more severe level of concern for the environment. 
Regarding bacteria, these types of violations are typically issued when there are reports 
of excessively high monthly E. coli averages or grab samples from the effluent at a 
facility. Compliance status is based on the period of record available through the USEPA 
Enforcement and Compliance History Online (ECHO) database, which shows history of 
facility compliance with NPDES and TPDES permit requirements. 
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Table 5. Permitted wastewater facilities in the Bois d’Arc Lake watershed 

Facility Name (TPDES 
Permit No.) Receiving Stream 

             Flow (MGD) Bacteria (MPN/100 mL) Number of Quarters in 
Violation for Exceedance 
from 01/2017-12/2019 Final Permitted Reported  

(3-year avg.)  
Permitted 
(Daily Average) 

Reported  
(3-year avg.) 

City of Bonham WWTF 
(WQ0010070-001) 

Pig Branch to Bois 
d’Arc Creek 
(0202A) 

2.50 1.16 1261 7.7 1 (1 Ammonia daily avg., 1 
Ammonia daily max.) 

Town of Windom WWTF 
(WQ0010666-001) 

Burnett Creek to 
Bullard Creek to 
Bois d’Arc Lake 

0.032 0.12 1261 343.6 

12 (5 DO monthly min., 10 
BOD daily avg., 4 pH max, 1 pH 
min., 4 TSS daily avg., 7 Flow 
daily avg., 2 Chlorine monthly 
min., 3 E. coli daily avg., 2 E. 
coli single grab) 

Randolph WWTF 
(WQ0014752-001) 

Unnamed 
Tributary to Bois 
d’Arc Creek 
(0202A) 

0.0218 
 
0.0099 
 

1261 796.4 

12 (3 DO monthly min., 12 
BOD daily avg., 4 BOD single 
grab, 2 pH max, 2 TSS daily 
avg., 4 Flow daily avg., 8 E. coli 
daily avg., 9 E. coli single grab) 

City of Whitewright 
WWTF (WQ0010644-001) 

Bois d’Arc Creek 
(0202A) 0.627 0.25 1261 19.5 

9 (3 TSS daily avg., 2 TSS daily 
max., 3 Ammonia daily avg., 4 
Ammonia daily max., 2 Flow 
daily avg., 1 E. coli daily avg., 2 
E. coli daily max.) 

City of Dodd City WWTF 
(WQ0010538-001) 

Long Branch Creek 
to Sloans Creek to 
Bois d’Arc Creek 
(0202A) 

0.048 0.024 1261 602.8 

9 (5 DO monthly min., 8 BOD 
daily avg., 1 BOD single grab, 3 
TSS daily avg., 7 pH max., 1 
Chlorine monthly min., 5 Flow 
daily avg., 7 E. coli daily avg., 6 
E. coli daily max.) 

Honey Grove WWTF 
(WQ0010710-003) 

Honey Grove 
Creek (0202L) 0.5 0.304 1261 26.2 

5 (1 DO monthly min., 3 Flow 
daily avg., 2 E. coli daily avg., 2 
E. coli daily max.) 
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Sanitary Sewer Overflows (SSOs) 

SSOs can occur when sewer lines lose capacities due to age, lack of maintenance, 
inappropriate connections or overload during storm events. Inflow and infiltration are 
common issues to all sanitary sewer systems. Inflow occurs primarily during large 
runoff events and can occur through uncapped cleanouts and gutter connections to the 
sewer system or through cross connections with storm sewers and faulty manhole 
covers. Infiltration happens slowly as it generally occurs through cracks and breaks in 
lateral lines on private property or sewer mains, bad connections between laterals and 
sewer mains, and in deteriorated manholes. 
 
These overflows and spills can reach water bodies, resulting in substantial periodic 
bacteria loading. Permit holders are required to report SSOs that occur in their system 
to TCEQ. According to the TCEQ regional office, nine SSO events were reported in the 
region from January 1, 2017 through December 31, 2019 (Table 6). Almost half of the 
events were blockages caused by material that should not be flushed or poured down 
drainpipes. Other than SSO event reports, no compliance or pollutant loading data 
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associated with SSOs are available. The pollutant loads associated with individual events 
are likely to vary widely depending on the amount and makeup of the discharge. 
 
Table 6. SSO events since 2017 for the Bois d’Arc Lake watershed 

Facility Date Gallons Cause 

City of Bonham WWTF 11/30/2017 7,500 Line Blockage (non-grease) 
City of Bonham WWTF 7/25/2018 5,000 Line Blockage (non-grease) 
City of Bonham WWTF 8/14/2018 200 Equipment Failure 
City of Bonham WWTF 8/27/2018 1,000 Grease Blockage 
City of Bonham WWTF 12/26/2018 3,500 I&I 
City of Bonham WWTF 2/5/2019 10,000 Line Break 
City of Bonham WWTF 9/24/2019 50,000 I&I 
Randolph WWTF 4/4/2018 2,000 Line Blockage (non-grease) 
City of Whitewright WWTF 4/26/2018 500 Line Blockage (non-grease) 

 

Regulated Stormwater 

Regulated stormwater includes any stormwater originating from TPDES-regulated 
MS4s, industrial facilities and regulated construction activities. Polluted urban 
stormwater runoff is commonly transported through MS4s. MS4s often have large 
numbers of discharge points, so permits for such systems are issued covering all the 
outfalls in a city’s MS4. Any failures of MS4s — due to age, illicit connections and 
blockages, etc. — will lead to the potential pollution of urban stormwater, especially 
under wet weather with large urban runoff. 
 
Currently, there are no MS4s in the watershed. There are three active industrial 
facilities, nineteen active construction sites, and one active concrete production facility. 
Based on the 2016 NLCD, only 20 square miles out of the 326 square mile watershed are 
urbanized or developed. From the watershed-wide perspective, contributions to surface 
water impairments from regulated stormwater and urbanized development are assumed 
to be small based on the relatively low amount of stormwater permits and developed 
land. However, urban areas in the watershed may contribute to stormwater pollution in 
their subwatersheds as populations grow and impervious surfaces increase. 
 

Nonpoint Source Pollution (NPS) 

NPS pollution occurs when precipitation flows off the land, roads, buildings and other 
landscape features and carries pollutants into drainage ditches, lakes, rivers, wetlands, 
coastal waters and underground water resources. NPS pollution includes but is not 
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limited to polluted water from leaking or improperly functioning on-site sewage 
facilities (OSSFs), fertilizers, herbicides, pesticides, oil, grease, toxic chemicals, 
sediment, bacteria, nutrients and many other substances. 
 
OSSFs 

OSSFs are common in the watershed and may contribute E. coli, nutrients and solids to 
water bodies if not properly functioning. The number of systems, their locations, ages, 
types and functional statuses in the watershed are unavailable, making it difficult to 
determine their real effects on water quality. To estimate the number of systems and 
approximate their locations, an approach using 911 address points, 2010 census data 
and recent aerial imagery was used to estimate the number of OSSFs. OSSF locations 
were estimated by validating 911 addresses as household structures (determined by 
remote imagery) located outside of WWTF service areas. This method of locating 
potential OSSF sites was utilized since georeferenced OSSF locations were not available 
from local databases. This method produced an estimate of 2,781 OSSFs within the 
watershed (Figure 10).  
 

 
Figure 10. Estimated OSSF locations in the Bois d’Arc Lake watershed 
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Typical OSSF designs include either (1) anaerobic systems composed of septic tank(s) 
and an associated drainage or distribution field, or (2) aerobic systems with aerated 
holding tanks and typically an above ground sprinkler system to distribute the effluent. 
Many factors affect OSSF performance, such as system failure due to age, improper 
system design for specific site conditions, improper function from lack of 
maintenance/sludge removal and illegal discharge of untreated wastewater. Adsorption 
of field soil properties affects the ability of conventional OSSFs to treat wastewater by 
percolation. Soil suitability rankings were developed by the Natural Resources 
Conservation Service (NRCS) to evaluate the soil’s ability to treat wastewater based on 
soil characteristics such as topography, saturated hydraulic conductivity, depth to the 
water table, ponding, flooding effects and more (NRCS, 2020). Soil suitability ratings 
are divided into three categories: not limited, somewhat limited and very limited. Soil 
suitability dictates the type of OSSFs required to properly treat wastewater. If not 
properly designed, installed or maintained, OSSFs in somewhat or very limited soils 
pose an increased risk of failure. The majority of the soils in the watershed are rated 
“Very Limited” for OSSF use, followed by smaller areas rated “Somewhat Limited” 
(Figure 11).  
 

 
Figure 11. Bois d’Arc Lake watershed OSSF adsorption field ratings 
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Livestock 

The grazing of livestock — predominantly cattle, and to a lesser extent goats, horses and 
sheep — occurs throughout the Bois d’Arc Lake watershed. These animals also serve as 
potential sources of NPS pollution. They graze over large tracts of land, rather than 
being confined, and deposit urine and fecal matter onto the land surface as well as 
directly into water bodies if accessible. Fecal matter deposited within the watershed is 
likely to be transported to the creek during runoff events, which contributes to the total 
bacterial load in the water body.  
 
It is difficult to quantity the exact numbers of these animals within the watershed. 
However, county level population estimates are available from the National Agricultural 
Statistics Service (NASS) that help to develop an approximation of the total livestock 
within the watershed. We estimated cattle populations by applying stakeholder 
identified average local stocking rates to improved pastures and rangeland identified in 
NLCD data (Table 7). Estimates for other livestock were derived from NASS county 
statistics applied to pasture and range land use types. 
 
Table 7. Estimated grazing livestock populations in the Bois d’Arc Lake watershed 

Cattle Horses Goats/Sheep Pigs/Hogs Poultry 

19,204 1,061 2,358 177 3,392 

 

Wildlife and Feral Hogs 

Wildlife is another contributor to E. coli and nutrient loads in the watershed. Riparian 
areas provide the most suitable wildlife habitat in the watershed, leading most wildlife 
to spend the majority of their time in these areas. The amount of fecal deposition is 
directly related to time spent in a given area, thus wildlife feces are considered as a 
major source in the watershed. Wildlife population density estimated are limited to deer 
and feral hogs since information regarding other species is not available.  
 
The Texas Parks and Wildlife Department (TPWD) conducts deer population surveys 
within the state of Texas at the resource management unit (RMU) level. RMUs are 
developed based on similar ecological characteristics within a defined area. The Bois 
d’Arc Lake watershed is situated in parts of the Blackland Prairie (RMU 21). The 
estimated deer population within RMU 21 is 26.69 ac/deer respectively from 2005 to 
2015. This population estimate was applied to every LULC classes within the watershed 
except for open water, barren land and developed land. Based on these assumptions, 
there are an estimated 6,646 deer in the watershed. 
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Feral hogs are a non-native, invasive species rapidly expanding throughout Texas, 
inhabiting similar areas as white-tailed deer. They are especially fond of places where 
there is dense cover and food and water are readily available. They are also known to 
wallow in available water and mud holes. It is obvious that riparian corridors are prime 
habitat for feral hogs; therefore, they spend much of their time in or near the creek. This 
preference for riparian areas does not preclude their use of non-riparian areas. 
Reclusive by nature, feral hogs are something of a nocturnal species. They typically 
remain in thick cover during the day and venture away from this cover at night into 
more open areas of the watershed such as cropland, pastures or rangeland. Feral hogs 
are significant contributors of pollutants to creeks and rivers across the state through 
direct and indirect fecal loading. In addition, extensive rooting and wallowing in 
riparian areas by feral hogs cause erosion and soil loss. According to Wagner and 
Moench (2009) and stakeholder input, the density of feral hogs was estimated at 33.3 
ac/hog for non-developed LULC type. In total, an estimated 5,326 feral hogs are in the 
watershed. 
 
Pets 

Dogs and cats can contribute to fecal bacteria loading when waste and bacteria runoff 
from lawns, parks and other areas. This type of loading is easily avoided if pet owners 
properly dispose of pet waste. According to the American Veterinary Medical 
Association (AVMA), the average household in the U.S. is home to 0.614 dogs and 0.457 
cats (AVMA, 2018). We estimated the number pets in the watershed by multiplying 
these average densities by the number of households estimated in U.S. Census Block 
data. Based on these assumptions we estimated 5,174 dogs and 3,851 cats in the 
watershed. 
 
Other Sources 

Cropland, improved pasture and native rangeland are potential sources of pollution in 
the watershed. Fertilizers, herbicides and pesticides are commonly applied to cropland 
and pastures and may be washed into the Bois d’Arc Lake watershed during runoff 
events. These managed lands also provide a source of food and cover for livestock, 
wildlife and other species that deposit fecal material as they use the land, resulting in 
potential E. coli and nutrient loading to the creek. To date, no watershed specific studies 
have been conducted to quantify nutrient or bacteria loading contributions from these 
lands. It is reasonable to conclude that load contributions vary substantially between 
and within watersheds based on local soil, land cover and management practices based 
on results from studies conducted elsewhere.  
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Stakeholders identified illegal dumping as a potential source of bacteria in the 
watershed. Dumping of animal carcasses in or next to streams can directly contribute 
bacteria to the watershed. Illegal dumping of residential waste could feasibly contribute 
bacteria, as well as illegal dumping of septic waste. However, locations and frequency of 
occurrences is currently unknown. 
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