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Introduction
Texas Clean Rivers Program
The Environmental Sciences Department of the San Antonio River Authority (SARA)
administers several programs to collect and monitor surface water quality within the San
Antonio River Basin. One of these programs is the Texas Clean Rivers Program (CRP),
created by the Texas Legislature in 1991 under the Texas Clean Rivers Act. The Clean
Rivers Program is administered by the Texas Commission on Environmental Quality (TCEQ).
The Basin Highlights Report is an annual report required under the program. The purpose of
the report is to provide a concise overview of water quality conditions and issues throughout
the San Antonio River Basin. This year’s report includes a watershed characterization for
three stream segments in the San Antonio River Basin. The purpose of performing a
watershed characterization is to describe key sources that are most likely to impact water
quality and make this information available to other TCEQ programs.
As a participant in the Texas Clean Rivers Program, SARA submits an annual report to the
TCEQ. The TCEQ and CRP partners, including SARA, then use this report and others
submitted throughout the State to develop and prioritize programs that will protect the
water quality of healthy waterbodies and improve the quality of impaired waterbodies.
The following is the type of reports that are currently planned for the SARA Clean Rivers
Program over the next few years.
Year
2013
2014
2015
2016
2017

Report
CRP Basin Summary Report
CRP Update Report
CRP Watershed Characterization for Medina River,
Leon Creek and Medio Creek
CRP Basin Highlight Report
CRP Watershed Characterization for Upper San
Antonio River, Salado Creek and Upper Cibolo Creek

Under the Texas Clean Rivers Program, SARA biologists and field staff collect surface water
samples, flow rates and field parameters at sites throughout the San Antonio River Basin.
SARA generally collects samples six times a year at sites monitored under the Clean Rivers
Program.
For the 2012 monitoring year; the San Antonio River Basin will be monitored by SARA,
TCEQ, Guadalupe-Blanco River Authority and the U.S. Geological Survey. The selection of
sampling sites was coordinated with these agencies in order to adequately sample the
basin’s streams, rivers and reservoirs. This coordinated monitoring also eliminates
duplication of efforts among the sampling agencies.
Basin Overview
The Texas Commission on Environmental Quality (TCEQ) defines and classifies a water
body, or portion of a water body, as a “designated segment”. These segments provide a
basic unit of assessing the health of a water body. Within the San Antonio River Basin, there
are 13 designated stream segments.
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In Table 1, each stream segment is listed and the impairments or concerns that have been
identified in the 2010 Water Quality Inventory are listed. The two most common issues are
bacteria impairments and elevated nutrients.
E. coli bacteria are not necessarily harmful to humans, but they are an indicator of recent
contact with fecal matter which may contain pathogens that are harmful to humans. People
should not swim in areas with high concentrations of bacteria because of potential risk of
exposure to pathogens that may cause illness. Sewage leaking into rivers and reservoirs
contains high levels of indicator bacteria. However, this is not the only source of fecal
material that enters the rivers and reservoirs. Livestock, wildlife, and even household pets
can also be sources of E. coli bacteria. The majority of fecal matter from these animal
populations is carried into waterways during rainfall events which is the major source of
non-point bacterial pollution.
The San Antonio Zoo is also a major contributor of bacteria to the San Antonio River. A
treatment plant is currently being developed to treat the flow coming from the Zoo’s
facilities and should be operational by January 2013.
The identification of bacteria sources in the San Antonio River basin continues to be a
priority for SARA. Currently, there are intensive monitoring efforts underway that are
focused on the Lower San Antonio River, Lower Cibolo Creek, and the West Side Creeks
(Apache, Alazan, San Pedro and Martinez) within the City of San Antonio.
Nutrients are essential for plant growth but can be potentially harmful to water quality.
Elevated nutrient levels can cause uncontrolled plant growth or algal blooms which result in
erratic dissolved oxygen levels. During daylight hours, algae consume carbon dioxide for
energy and excrete oxygen. As a result, dissolved oxygen (DO) levels can be very high
throughout the day, often in excess of ten milligrams per liter (mg/L). However, during the
evening and early morning hours, oxygen production by algae ceases. The algae then
consume oxygen, which in severe cases can cause DO to drop to lethal levels for fish and
other aquatic organisms.
Elevated nutrient levels within the San Antonio River Basin are often a result of wastewater
treatment plant discharges (effluent) and runoff from fertilizer applied to urban and rural
areas. During dry conditions the majority of the water in the San Antonio River is recycled
water (treated wastewater of sufficient quality that is used for irrigation and industrial
purposes) released from wastewater treatment plants. This recycled water is the primary
source of nutrient concerns in the Upper and Lower San Antonio River, Lower Cibolo Creek
and Medio Creek especially during drought conditions where the flow is entirely composed of
recycled water.
Water Quality Conditions
Assessment of the Basin: How is water quality measured?
Every two years the TCEQ conducts an assessment of the state’s natural waters based on
historical data. This assessment identifies water bodies that do not meet standards set for
their designated use(s) (see use definitions below). This assessment results in the
Integrated Report, which satisfies the reporting requirement outlined in the Federal Clean
Water Act Sections 305(b) and 303(d). It summarizes the status of the State’s surface
waters, including concerns for public health, fitness for use by aquatic species and other
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wildlife and specific pollutants and their possible sources. The Integrated Report is
completed in even-numbered years and is not final until it is accepted by the EPA. The
current 2010 Integrated Report may be found on the TCEQ website
(http://www.tceq.texas.gov/compliance/monitoring/water/quality/data/wqm/305_303.html
#fy2010).
The conclusions of the assessment conducted by the TCEQ determine whether water bodies
support their uses based on water quality data. If the water quality data indicates that a use
or uses is not supported the segment will be included in the Integrated Report’s List of
Impaired Waters, also known as the 303(d) List. If the data indicates good water quality,
the water body is “fully supporting” its use(s). If the data indicates poor water quality, the
water body may be classified as “impaired” since it is not supporting its use(s). A “concern”
may be identified if a limited amount of data indicates elevated levels of pollutants or if a
screening level is exceeded.
The TCEQ has assigned water uses for all classified water bodies and defined five categories
of use: aquatic life, contact recreation, fish consumption, public water supply, and general
use. Each waterbody in the San Antonio River Basin is evaluated to its designated aquatic
life use, the contact recreation standard and general use. Fish consumption use and public
water supply use are assessed to specific waterbodies
Aquatic Life Use: Aquatic life use is determined by dissolved oxygen criteria, toxic
substances in water, ambient water toxicity and sediment toxicity test results.
Indices for habitat, benthic macroinvertebrate and fish community are also assessed,
provided that the minimum number of samples is available. Each criteria is evaluated
independently and an impairment is identified when any one of the criteria are not
attained. Segments are designated in one of five categories (exceptional, high,
intermediate, limited, or minimal) for aquatic life use based upon the results being
evaluated.
Recreation Use: Recreation use is determined by the analysis of water samples for
E. coli in freshwater. Enterococci and fecal coliform are used to assess support of
the contact recreation use in tidal water.
General Use: Water quality criteria for several constituents are established in the
Texas Surface Water Quality Standards (TSWQS) to safeguard general water quality
rather than one specific use. Parameters such as water temperature, pH, chloride,
sulfate, and total dissolved solids are the parameters protecting aquatic life,
recreation, public water supply and other beneficial uses. A water body meeting all of
these standards is classified as ‘fully supporting’ for general use.
Concerns for general use are identified by evaluating screening levels for nutrients
and chlorophyll-a for classified and unclassified water bodies.
Fish Consumption Use: Fish consumption use is assessed by review of the Texas
Department of State Health Services (DSHS) published fish tissue data, human risk
assessment information, consumption advisories and aquatic life closures. The
TSWQS require that surface waters shall not be toxic to humans from consumption
of aquatic organisms. The DSHS website
(http://www.dshs.state.tx.us/seafood/survey.shtm#advisory) contains information
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regarding fish consumption advisories and aquatic life closures. Fish consumption
use is supported in water bodies where the DSHS has collected tissue data and a
subsequent risk assessment indicates no significant risk due to consumption of
pollutants over a person’s lifetime.
Public Water Supply Use: Public water supply use is evaluated for surface water
bodies that are designated in the TSWQS for public water supply use. Human health
criteria from the TSWQS are used to determine whether the segment is supporting
public water supply use. The human health criteria are based, in part, on the primary
maximum contaminant levels adopted in the Texas Administrative Code (30 TAC
§290).
Every five years, SARA publishes a data evaluation report as a part of the Clean Rivers
Program. The 2008 Basin Summary Report provides a detailed review of water quality
concerns and impairments in the San Antonio River Basin identified by TCEQ and evaluates
for trends in water quality. This report also includes a list of programs and activities that
take place in the basin. This report is available on the SARA website at www.sara-tx.org;
select “Major Initiatives” and then “Water Monitoring/Clean Rivers”. Recent reports
published are under the “Reports” section.
Surface Water Quality Measurements
The state has developed physical, chemical and bacteriological standards for each
designated stream segment within the San Antonio River Basin. These standards provide
the criteria for each segment to meet their designated use(s). If a stream segment does not
meet its designated use criteria it is listed as impaired on the Integrated Report’s List of
Impaired Waters. The San Antonio River Authority analyzes for several parameters
including:
•
•
•
•
•
•
•
•
•

Temperature
pH
Dissolved oxygen (DO)
Chloride
Total dissolved solids
Sulfate
E. coli
Total kjeldahl nitrogen (TKN)
Total suspended solids (TSS)

• Biological and habitat data
• Field parameters and
observations
o Temperature
o pH
o Conductivity
o Dissolved oxygen
o Secchi depth

The state has also developed screening levels for waters. Screening levels are used to
identify areas of concern which could affect other uses. Nutrient screening levels are used to
support “general” use. Segments are tested for the following nutrients:
• Ammonia nitrogen
• Nitrate-nitrogen
• Total phosphorus

• Nitrite-nitrogen
• Chlorophyll-a

Please refer to Appendix A for additional information on the parameters listed above.
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TCEQ Assessment Results
The 2010 Texas Integrated Report for Clean Water Act Sections 305(b) and 303(d) results
are detailed below for each segment in the San Antonio River Basin. The Integrated Report
evaluates the quality of surface waters in Texas, and provides resource managers with a
tool for making informed decisions when directing programs to protect and improve water
quality.
The Texas Integrated Report describes the status of Texas’ natural waters based on
historical data and satisfies the requirements of federal Clean Water Act Sections 305(b)
and 303(d). The TCEQ produces a new report every two years, in even-numbered years, as
required by law and must be approved by the EPA before it is final. The Integrated Report
includes the listing of impaired waters, which was previously referred to as the 303(d) list.
A segment is a waterbody or portion of a water body that is individually defined and
classified in the Texas Surface Water Quality Standards. A segment is intended to have
relatively homogenous chemical, physical and hydrological characteristics. A segment
provides a basic unit for assigning site-specific standards and for applying water quality
management programs of the TCEQ. Classified segments may include streams, rivers, bays
and estuaries.
For the purposes of the assessment, use support is reported at both the segment and a subarea level. The sub-area level is known as an assessment unit (AU); which is the smallest
geographic area of use support reported in the assessment. For the stream segments that
are covered in the watershed characterization these sub-area results are listed for each
assessment unit.
Table 1 – Summary of 2010 Integrated Report, List of Impairments and Concerns in
the San Antonio River Basin
Segment
Impairments and/or Concerns
Assessments Performed

1901 – Lower San
Antonio River

•
•

1902 – Lower
Cibolo Creek

•
•
•
•

1903 – Medina
River below
Diversion Lake
1904 – Medina
Lake

•
•
•

Bacteria impairment for
contact recreation
Nutrient concerns
Bacteria impairment for
contact recreation
Nutrient concerns
Grab dissolved oxygen
screening level concerns
Fish community
impairment
Bacteria impairment for
contact recreation
Fish community concern
Nutrient concerns

No impairments or concerns

•
•
•
•
•
•
•
•

Aquatic life use
Recreation use
General use
Fish consumption use
Aquatic life use
Recreation use
General use
Fish consumption use

•
•
•
•
•
•
•
•

Aquatic life use
Recreation use
General use
Fish consumption use
Public water supply use
Aquatic life use
Recreation use
General use
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Table 1 – Summary of 2010 Integrated Report, List of Impairments and Concerns in
the San Antonio River Basin
Segment
Impairments and/or Concerns
Assessments Performed

1905 – Medina
River above
Medina Lake

•

1906 – Lower
Leon Creek

•

1907 – Upper
Leon creek
1908 – Upper
Cibolo Creek
1909 – Medina
Diversion Lake
1910 – Salado
Creek

•

Fish consumption
advisory for PCB’s in fish
tissue
• Concerns for silver and
cadmium in sediment
• Depressed dissolved
oxygen impairment
No impairments or concerns

•

Bacteria impairment for
contact recreation

No impairments or concerns

•
•
•

1911 – Upper San
Antonio River

Fish community
impairment
Fish habitat concerns

•
•
•
•
•

1912 – Medio
Creek

•
•

1913 – Mid Cibolo
Creek

•
•
•

Depressed dissolved
oxygen impairment
Fish community
impairment
Macrobenthic community
impairment
Nutrient concerns
Bacteria impairment for
contact recreation
Nutrient concerns
Grab dissolved oxygen
Screening level concern
Fish community
impairment
Dissolved oxygen concern
Nutrient concern
Depressed dissolved
oxygen impairment (24
hour minimum)
Bacteria impairment for
contact recreation
Nutrient concerns

•
•
•
•
•
•
•
•
•

Aquatic life use
Recreation use
General use
Public water supply use
Aquatic life use
Recreation use
General use
Fish consumption use
Public water supply use

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Aquatic life use
Recreation use
General use
Public water supply use
Aquatic life use
Recreation use
General use
Public water supply use
Aquatic life use
Recreation use
General use
Public water supply use
Aquatic life use
Recreation use
General use
Fish consumption use
Public water supply use

•
•
•
•
•

Aquatic life use
Recreation use
General use
Public water supply use
Fish consumption use

•
•
•
•
•
•
•
•

Aquatic life use
Recreation use
General use
Fish consumption use
Aquatic life use
Recreation use
General use
Public water supply use
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Watershed Characterization
A watershed characterization serves to characterize impaired water bodies or water bodies
of interest by reviewing data, mapping land use and permits, tracking watershed events and
recording information from site visits and communication with monitoring personnel,
stakeholders and local residents. The goal is to describe the key sources that are most likely
to impact water quality. Three stream segments were selected for this initial watershed
characterization report, Mid Cibolo Creek, Lower Cibolo Creek and the Lower San Antonio
River. The remaining segments in the San Antonio River Basin will be completed over the
next five years.
Any impairments or concerns that have been identified in the 2010 TCEQ Integrated Report
have been listed. One of five categories is assigned to each of the segments. The categories
indicate the status of water quality in the segment. Categories 4 and 5 are further divided
into subcategories that communicate the specific strategies the state is using, or plans to
use, to address surface waters that are not meeting standards.
The subcategories 5a, 5b and 5c represent the TCEQ’s method for assigning priority for
developing TMDLs (Total Maximum Daily Load), as required under 40 CFR 130.7(b)(4) and
130.10(b)(2). A TMDL is a calculation of the maximum amount of a pollutant that a
waterbody can receive and still safely meet water quality standards. Subcategory 5a is the
group with the highest priority for TMDL development, followed by 5c for medium priority
and 5b for lowest priority. Strategies for water bodies in Categories 1, 2, and 3 include
additional data collection and assessment, and implementation through wastewater permits
and other protective measures. Strategies for water bodies in Categories 4 and 5 are
summarized in the subcategories, and targeted for the specific AUs and uses that are
impaired. Strategies for AUs in 4 and 5 include review of water quality standards; projects
to characterize the sources, extent, and severity of impairments; and projects to improve
water quality or restore support of an impaired use.
The five categories for segments are:
1. All standards are attained; no evidence that nonattainment of any standard will occur
in the near future.
2. Some standards are attained; no evidence that nonattainment of any standard will
occur in the near future; and insufficient or no data and information are available to
determine if the remaining standards are attained.
3. Insufficient or no data and information to determine if any standard is attained.
4. Standard is not attained or nonattainment is predicted in the near future due to one
or more parameters, but no TMDLs are required.
a. All TMDLs have been completed and approved by EPA.
b. Other control requirements are reasonably expected to result in the
attainment of all standards.
c. Nonattainment of the standard for one or more parameters is shown to be
caused by pollution, not by pollutants and that the water quality conditions
cannot be changed by the allocation and control of pollutants through the
TMDL process.
5. Standard is not attained or nonattainment is predicted in the near future for one or
more parameters.
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a. TMDL
Ls are underrway, scheduled, or willl be schedulled for one o
or more
param
meters.
b. A reviiew of the standards for one or mo
ore parametters will be c
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before
e TMDLs are
e scheduled.
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For some
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of a particular use. This is exemplified
d with the aquatic life u
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in which the followin
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•
•
•
•

Dissolved
D
oxygen
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Habitat
H
Fish and mac
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c
s
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s
th
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ed impaired
d unless it ca
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o all the pa
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hat there is a healthy,
diverse aquatic
a
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mmunity. Habitat and to
oxic substan ces in sedim
ment alone c
can only be
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d
a con
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n impairmen
nt.

Collec
cting bacteria sample
es from
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ainage alon
ng Cibolo Creek
C
Collectin
ng fish in th
he San
Antonio River Ba
asin

Feral Hog see
en on the banks
b
of
o the Lowe
er San Anto
onio

Cattle on
n the bank
ks of the
Lowe
er Cibolo Creek
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Segment 1913 Mid Cibolo Creek
Segment Description
From a point 100 meters (110 yards) downstream of IH 10 in Bexar/Guadalupe County to
the Missouri-Pacific Railroad bridge west of Bracken in Comal County. The upper portion of
this segment is typically dry where it crosses the Edwards Aquifer’s recharge zone. The
segment is approximately 19 miles long and has historically been monitored at the following
sites (station ID’s in red are currently being monitored). See Figure 2 for a basin map with
the sample station locations identified.
Table 2 – Mid Cibolo Creek Sample Sites
Assessment Station
Station Description
Unit
ID
1913_01
12921
CIBOLO CREEK AT WEIR RD
1913_02
12924
CIBOLO CREEK AT SCHAEFFER RD
1913_02
12925
CIBOLO CK UPSTR SCHAEFFER RD
1913_03
12927
CIBOLO CK AT S END OF RIVER RD
1913_03
14212
CIBOLO CREEK UPSTRM MUN WWTP
Hydrologic Characteristics
This segment lies within the Texas Blackland Prairie and flows southeast. This segment ends
where the stream meets IH-10.
Above Highway 78, the Cibolo Creek is dry and the surrounding geology consists of
limestone formations covered by thin layers of loose organic soils. Substrates throughout
this portion of the Mid Cibolo Creek consist of gravel, limestone boulders and wide fractured
limestone beds. Stream banks within the upper portion of the Mid Cibolo Creek are
irregular and vary from low, gently sloping, compacted soil banks to high, steep limestone
cliffs. Stream flow occurs through this portion of the Mid Cibolo Creek only after heavy
precipitation events then quickly drains through the fractured limestone bed and remains
dry until the next precipitation event. This portion of the Upper Cibolo Creek is heavily
urbanized and receives a significant amount of runoff from the surrounding community. This
portion of the segment is absent of any major tributaries.
Changes in the surrounding geological formations below Highway 78 give rise to a perennial
aquatic environment. Unlike the environment above Highway 78, the lower portion of this
segment is represented by a narrow stream channel with gentle, sloping banks consisting
primarily of loose organic soils. This portion of the Mid Cibolo Creek flows through rural
farm and agricultural land and is also absent of any major tributaries. Base flow is
maintained by spring flow near Highway 78 and effluent discharges from Cibolo Creek
Municipal Authority (CCMA). Dense native riparian vegetation lines this portion of Cibolo
Creek forming a complete canopy over many portions of the stream.
Land Use within the Mid Cibolo Creek is dominated by urban, farming and agricultural
activities and it is moderate to sparsely populated. Uses of the water from the Mid Cibolo
Creek include irrigation, livestock watering, swimming, and fishing. Because of its aesthetic
value, camping and picnicking activities may also occur along its banks.
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Figure 1 –Cibolo Creek Watershed
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Impairment/Area of Interest Description
Segment 1913 is listed on the 2010 303(d) List for not supporting contact recreation. This
impairment was first listed in 2006. An aquatic life use impairment also exists in this
segment; this consists of a depressed dissolved oxygen impairment for dissolved oxygen
24-hour minimum, this was first identified in 1999. Refer to Table 3 for the impairments and
concerns identified in each assessment unit.
For the purposes of assessment each stream segment is separated into sub-areas. Each
assessment sub-area is known as an AU (assessment unit) which is defined as the smallest
geographic area of use support. Support of criteria and uses are examined for each AU.
In Assessment Unit 1913_01 - Several concerns for nutrients have been identified for
Ammonia-Nitrogen, nitrate-nitrogen, orthophosphorus and total phosphorus.
In Assessment Unit 1913_02 - Seven of the sixteen samples failed to meet the criteria for
24-hour minimum dissolved oxygen levels resulting in an impaired aquatic life use with
adequate data to make a determination. The dissolved oxygen impairment is currently
classified as 4b, meaning that other pollution control requirements are reasonably expected
to result in attainment of the water quality standard in the near future. Several nutrient
concerns were also identified in this assessment unit including ammonia-nitrogen, nitratenitrogen, orthophosphorus and total phosphorus.
In Assessment Unit 1913_03 - The geometric mean of 22 samples of E. coli bacteria
assessed was 157 MPN, exceeding the criteria of 126. The bacteria impairment is currently
listed as 5c, indicating that additional data and information will be collected before a Total
Maximum Daily Load (TMDL) is scheduled. A nutrient concern was also identified in this
assessment unit for nitrate-nitrogen based on data collected from sites 12927 and 14212.

Table 3 – Impairments and Concerns for Mid Cibolo Creek

Mid Cibolo Creek

Stream
Segment

Assessment
Unit

Impairments and Concerns

1913_01

•

Concerns have been identified for the following
parameters:
o Ammonia-nitrogen
o Nitrate-nitrogen
o Othrophosphorus
o Total phosphorus

1913_02

•

Concerns have been identified for the following
parameters:
o Ammonia-nitrogen
o Nitrate-nitrogen
o Othrophosphorus
o Total phosphorus
Depressed Dissolved Oxygen Impairment 24 Hour
minimum

•
1913_03

•
•

E. coli geometric mean impairment
Nitrate-nitrogen Concern
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Figure 2 – Mid Cibolo Creek Watershed
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Land Use
Based on satellite imagery, the majority of the land near the northern portion of the
segment has been developed. This development consists of small municipalities and areas
of residential single family homes. There are permitted discharge facilities in the watershed
of the Mid Cibolo Creek. Refer to Figure 2.
The Mid Cibolo Creek area has seen an increase in housing developments in recent years.
The municipalities of Schertz, Cibolo, Windcrest, Kirby, Converse and Universal City have
continued to grow in recent years resulting in new home construction and the conversion of
land that was once used for agriculture and ranching. Randolph Air Force Base, also in this
area, has recently had additional military missions assigned to it. This continued growth has
resulted in increased population.
The increase in population will result in additional commercial and industrial development in
the area; increasing the amount of impervious cover and subsequently increasing the
volume of run-off.
•

•

•

Assessment Unit 1913_01 – This AU is largely agricultural land, based upon satellite
imagery. There are large cultivated fields with some residential homes spread out
throughout this area.
Assessment Unit 1913_02 – This AU is a transitional area for the Mid Cibolo Creek.
On the downstream end of the segment the area is comprised of large cultivated
fields with some homes scattered throughout the area. The upstream end of the
assessment has seen an increase in residential communities as proximity to small
municipalities’ decreases. As distance from the stream increases the area is once
again characterized by large cultivated fields on the northeastern side of the stream.
Assessment Unit 1913_03 – This AU is dominated by single-family residential
communities. The municipalities of Live Oak, Schertz and Universal City are directly
adjacent to the stream. Over the past few years several residential housing
developments have been built in this area.

Possible Causes of Impairment or Interest
Non-Point Sources –The large amount of development that is taking place in this area is
likely the primary cause of the pollutants in stormwater runoff. Residential areas also
contribute to the amount of stormwater runoff due to the increased amount of impervious
cover. The bacteria impairment that has been identified is likely coming from runoff during
storm events. The use of fertilizers in residential areas may also be contributing to the
nutrient concerns that have been identified.
Agricultural – Many of the fields in the area extend to points very near the banks of the
creek. The use of fertilizers on the fields may be contributing to the elevated nutrient levels
that have been identified in this stream segment.
Wildlife – The upstream end of the segment is made up of suburban neighborhoods. The
southern end is mostly cultivated fields. This increased development will limit the wildlife
population to small mammals that are likely limited to the greenway along the creek
between IH-35 North and FM 78.
Urban Runoff – The upstream portion of the segment has a large number of residential
subdivisions increasing the amount of impervious cover and increasing the impact of
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stormwater inflows on the water quality of the creek. Several subdivisions are directly
adjacent to the creek. Randolph Air Force Base is also a major contributor of urban runoff
with large areas of impervious cover.

Potential Stakeholders
•
•
•
•
•
•
•
•

Local municipalities
Landowners
AgriLife Extension
Natural Resource Conservation Service
Texas Department of Agriculture
Texas State Soil and Water Conservation board
Texas Parks and Wildlife
US Fish and Wildlife Service

Recommendations
The TCEQ is currently conducting monitoring in this segment. Additional bacteria data and
information is needed before a TMDL will be scheduled. It is anticipated that the TCEQ will
continue to conduct the monitoring in this segment.

Ongoing Projects
•

•
•

The Cibolo Creek Municipal Authority (CCMA) Wastewater treatment plant has made
several improvements to their facility. These improvements are expected to address the
dissolved oxygen impairment that has been identified in previous water quality
assessments. The bacteria impairment requires additional data which will be collected
and evaluated prior to the scheduling of a TMDL.
Water Quality Monitoring is being conducted by the San Antonio River Authority and the
TCEQ.
The San Antonio River Authority recently completed the monitoring portion of a Nutrient
Study for the San Antonio River Basin. This project is currently in the data evaluation
stage.
For additional information on current projects see page 34.

Major Watershed Events
The completion of improvements to the CCMA facility is expected to improve water quality
in the stream. The CCMA recently contracted with a consultant to collected 24-hour
dissolved oxygen data as well as other water quality data to determine what impacts the
improvements have had on the water quality in Mid Cibolo Creek. The improvements to the
facility were completed in May of 2007.
The Mid Cibolo Creek was under an ‘Extreme’ drought as of January 2012(Refer to Figure 3)
the drought conditions have improved to ‘Moderate’ and ‘Severe’ as of May 2012.
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Segment 1902 Lower Cibolo Creek
Segment Description
The Lower Cibolo Creek starts from the confluence with the San Antonio River in Karnes
County to a point 100 meters (110 yards) downstream of IH 10 in Bexar/Guadalupe County.
This segment is 71 miles long and has historically been monitored at the following sites.
Sites in red are currently being monitored.

Table 4 – Lower Cibolo Creek Sample Stations
Assessment
Unit
1902_01
1902_02
1902_02
1902_03
1902_04
1902_04

Station
ID
12797
12798
14211
12803
12805
14197

Station Description
CIBOLO
CIBOLO
CIBOLO
CIBOLO
CIBOLO
CIBOLO

CREEK
CREEK
CREEK
CREEK
CREEK
CREEK

AT
AT
AT
AT
AT
AT

FM 81
SH123
CR389
FM 537
FM 539
SCULLS CROSSING

Hydrologic Characteristics
The Lower Cibolo Creek flows southeastward over the Texas Blackland Prairie and then over
the East Central Texas Plains forming the Bexar-Guadalupe County Line. The creek then
flows through the eastern portion of Wilson County to its confluence with the San Antonio
River near Panna Maria, Texas in Karnes County. The topography of the upper reaches of
the Lower Cibolo Creek are characterized by steep terrain gradually tapering to low rolling
hills in the lower reaches of this segment. Elevation drops from 229 meters above msl
(mean sea level) near the upper reaches of Segment 1902 to 67 meters above msl at the
confluence with the San Antonio River. The drainage area is slightly greater than 580
square miles.
Banks along both sides of Cibolo Creek are steep and heavily vegetated. Riparian
vegetation is normally confined to the immediate bank near urban areas while rural areas
characteristically possess wide dense hardwood riparian corridors. Stream canopy varies
throughout Segment 1902 and ranges from open canopies in urban and rural road crossing
areas to partially and completely closed canopies throughout all other areas of Segment
1902.
Flow within Segment 1902 originates southwest of the City of Schertz as spring flow,
effluent and runoff from urbanized areas. Wastewater treatment plants which contribute to
the overall flow within Segment 1902 include the City of Marion, La Vernia, Stockdale,
Salatrillo and Martinez Wastewater Treatment Plant. The upper reaches of Segment 1902
are represented by shallow, fairly uniform channels with alternating riffle and pooled areas
while the lower reaches of this segment are represented primarily by pools and glides.
Stream channels are generally wider and deeper than the upper reaches of this segment.
Instream obstructions of the Lower Cibolo Creek consist of log jams in the narrower portions
of the stream and sand bars in the lower reaches. Substrates consist of gravel and
limestone in the upper reaches of Segment 1902 while that of the lower segment are
comprised of loose silt and sand particles underscored by layers of decomposing organic
material. Substrate composition, to a large extent, influences the clarity of the Lower Cibolo
Creek. Within rural areas the turbidity increases due to the nature of the associated
geological formations.
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Figure 4 – Lower Cibolo Creek Detail
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Impairment/Area of Interest Description
Segment 1902 is listed on the 2010 303(d) List for not supporting contact recreation. This
impairment was first listed in 2004. This segment is also listed as having an impaired fish
community, which was first identified in 2006. A Recreational Use Attainability Analysis
(RUAA) has been completed for this segment. A final decision on the designated contact
recreation use for this segment will be made by the TCEQ.
In Assessment unit 1902_01 - The geometric mean for E. coli exceeded the stream
standard. This was determined with inadequate data (less than four samples). The
impairment is classified as 5a meaning that a TMDL is underway, scheduled or will be
scheduled. A concern for nitrate-nitrogen was also identified in this assessment unit at site
12797.
In Assessment Unit 1902_02 - The fish community is identified as impaired. The geometric
mean for E. coli also exceeded the standard at 145 MPN/100mL, exceeding the criteria of
126. These impairments are classified as 5c meaning that additional data and information
will be collected before a TMDL is scheduled. These conclusions were based upon data
collected from sites 12798 and 14211. A concern for Nitrate-Nitrogen was also identified in
this assessment unit.
In Assessment Unit 1902_03 - The geometric mean for E. coli exceeded the stream
standard with a value of 154 MPN. This was determined with a limited amount of data. The
impairment is classified as 5a meaning that a TMDL is underway, scheduled or will be
scheduled. A concern for a potentially impaired fish community was also identified in this
assessment unit. This was based upon on an inadequate amount of data.
In Assessment Unit 1902_04 - There are no impairments identified. There are two concerns
that have been identified for nitrate-nitrogen and orthophosphorus.
In Assessment Unit 1902_05 - Nutrient concerns have been identified for nitrate-nitrogen,
orthophosphorus and total phosphorus. No impairments were identified in this area.

Table 5 – Lower Cibolo Creek Impairments and Concerns

Lower Cibolo Creek

Stream
Segment

Assessment
Unit
1902_01

Impairments and Concerns
•
•

E. coli geometric mean impairment
Concern for nitrate-nitrogen

•
•
•
•
•

Impaired Fish Community
E. coli Geometric Mean Impairment
Concern for nitrate-nitrogen
Concern for impaired fish community
E. coli geometric mean impairment

1902_04

•
•

Nitrate-nitrogen concern
Orthophosphorus concern

1902_05

•
•
•

Nitrate-nitrogen concern
Orthophosphorus concern
Total phosphorus concern

1902_02
1902_03
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Land Use
Based on satellite imagery, the majority of the land area in this segment is rural in nature.
There are some small municipalities spread in this watershed, residential homes that are
large acreage tracks of property as well as some cattle ranches within close proximity to the
Lower Cibolo Creek. Permitted wastewater outfalls are also located within this basin. The
majority of these are on the tributaries of Salatrillo and Martinez Creeks.
The upstream portion of the Lower Cibolo Creek has been impacted by the increase in
suburban housing developments. These housing developments are also located on the
tributaries of Martinez and Salatrillo. Randolph Air Force Base is in the area and has recently
had additional military missions assigned to it. This will result in an increase in population
which will result in additional commercial and industrial development in the area; increasing
the amount of impervious cover and subsequently increasing the volume of run-off in the
northern areas of the segment.
•

Assessment Unit 1902_01 and 1902_02– These assessment units are largely
agricultural in nature, based upon satellite imagery. There are very large cultivated
fields in this area; some of these fields are less than 100 feet from the stream bank.

•

Assessment Unit 1902_03 - This assessment unit has seen a decrease in the number
of cultivated fields. Some of the properties appear to be unattended and have a
more natural appearance to them with shrubs and trees covering the area. Some
portions of the creek have very little buffer between the fields and the creek bank.

•

Assessment Unit 1902_04 – This assessment unit consists of cultivated fields,
natural vegetated areas as well as some livestock facilities based upon the satellite
imagery. Several of the livestock facilities are within close proximity to the creek or
are near a small tributary of the Lower Cibolo Creek.

•

Assessment Unit 1902_05 – This assessment unit is once again characterized by
large cultivated fields on the downstream end of the assessment unit. The cultivated
fields are very near the banks of the creek. The Martinez Creek joins the Lower
Cibolo Creek in this area. The tributaries have some permitted wastewater treatment
facilities that service small municipalities (including the City of La Vernia) and
subdivisions surrounding Randolph Air Force Base. There are also two livestock
feeding operations in this area based upon the satellite imagery.

Possible Causes of Impairment or Interest
Non-Point Sources – There is a significant amount of non-point runoff in this area from
impervious surfaces. The large number of cultivated fields may be contributing to the
nutrient concerns that have been identified in this area. Livestock operations may be a large
contributor for the bacterial concerns that are in Assessment Unit 1902_04. Additional
investigation is required to determine the source(s) of the bacteria impairments identified in
Assessment units 1902_01, 1902_02 and 1902_03.
Agricultural – This area has a large number of cultivated fields. Some of these fields are
less than 100 feet from the water’s edge. If pesticides, herbicides or fertilizers are used
there is a high probability that these substances could be washed into the stream during a
rain fall event or as a result of overwatering in some irrigated fields.
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Wildlife – The area is largely unpopulated, in the downstream reaches of the watershed. As
a result, it is likely a significant amount of wildlife could be coming to the river for water.
Wildlife concentrations adjacent to the creek could increase E. coli bacterial concentrations.
A recent helicopter survey conducted by SARA identified significant numbers of feral hogs in
the area as well as large rookeries of black vultures in the tree canopy of the creek.
Urban Runoff – The upstream portion of the segment has more residential developments
than the downstream portion of the creek. The suburban developments have increased in
recent years and will likely continue to increase resulting in an increase in impervious cover
in the upstream reaches of the Lower Cibolo Creek.

Potential Stakeholders
•
•
•
•
•
•
•
•

Local Municipalities
Landowners
AgriLife Extension
Natural Resource Conservation Service
Texas Department of Agriculture
Texas State Soil and Water Conservation board
Texas Parks and Wildlife
US Fish and Wildlife Service

Recommendations
A TMDL is to be scheduled for this segment; additional information regarding the impaired
fish community will be gathered prior to the scheduling of a TMDL. SARA will continue to
collect water quality samples to determine sources of the elevated bacterial levels in the
Lower Cibolo Creek.

Ongoing Projects

• A Recreational Use Attainability Assessment (RUAA) has been completed for this
segment. An RUAA is a specific type of UAA that is conducted to evaluate and determine
what category of recreational use is appropriate for a particular water body. RUAAs are
typically site-specific studies that assess reasonably attainable recreational uses that can
occur based on the physical and flow characteristics of a stream – such as water depth
and persistence of flow. Supporting information also includes surveys of individuals and
organizations with firsthand knowledge of the water body, in order to assess historical
and existing patterns of recreational use.
• The San Antonio River Authority is conducting monitoring focused on identifying
potential sources of bacterial contamination. These sampling efforts will continue.
• Instream flows sampling is currently taking place in the Lower Cibolo Creek to determine
the minimum amount of flow necessary to support an ecologically sound environment.
This sampling includes fish sampling, mussel sampling and habitat assessments.
• The San Antonio River Authority recently completed the monitoring portion of a Nutrient
Study for the San Antonio River Basin. This project is currently in the data evaluation
stage. For more information on current studies and projects see page 34.

Major Watershed Events
Intensive sampling efforts have been taking place to determine the sources of bacterial
contamination in the Lower Cibolo Creek; these efforts will continue. The Lower Cibolo
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Segment 1901 Lower San Antonio River
Segment Description
The Lower San Antonio River starts from the confluence with the Guadalupe River in
Refugio/Victoria County to a point 600 meters (660yards) downstream of FM 791 at Mays
crossing near Falls City in Karnes County. This segment is 153 miles long and has
historically been monitored at the following sites. Sites in red are currently being monitored.

Table 6 – Lower San Antonio River Sample Station
Assessment
Unit
1901_01
1901_02
1901_02
1901_03
1901_04
1901_05
1901_05
1901_05
1901_05
1901_05
1901_05
1901_06

Station
ID
12790
12791
17858
12793
12794
12795
12796
16580
17860
17861
17862
12789

Station Description
SAN
SAN
SAN
SAN
SAN
SAN
SAN
SAN
SAN
SAN
SAN
SAN

ANTONIO
ANTONIO
ANTONIO
ANTONIO
ANTONIO
ANTONIO
ANTONIO
ANTONIO
ANTONIO
ANTONIO
ANTONIO
ANTONIO

RIVER AT FM 2506
RIVER AT US 77-A
RIVER AT US 59
RVR/SH239 W CHARCO
R AT SH72
RVR/SH80/SW HELENA
RIVER AT FM 81
RIVER AT CONQUISTA
RIVER AT CR 326
RIVER AT SH 123
RIVER AT US 181
RIVER AT US 77

Figure 5 Lower San Antonio River Sample Stations
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Hydrologic Characteristics
The majority of this segment is within the East Central Texas Plains of the Central Plains
Province. The river then transitions into the Gulf Coastal Plain formation which roughly
parallels the Gulf of Mexico. Geological formations responsible for the physical
characteristics of the Lower San Antonio River Basin include the Grayson Shale and Wills
Point formation which consist largely of clay, limestone, and sandstone. This region is
characterized by rolling hills in the upper reaches of this segment to flat, nearly featureless
prairies in the Gulf Coastal area. Much of the land within the Lower San Antonio River Basin
has been cleared of its native vegetation for agricultural and ranching purposes leaving
isolated islands of brushy habitat scattered throughout the basin. Riparian vegetation
throughout this segment varies in width from a few meters, due to livestock grazing and
farming activities, to greater than fifty or sixty meters in undisturbed areas of the Lower
San Antonio River and its tributaries. Much of the area adjacent to the San Antonio River
and its tributaries is covered by dense hardwood canopies limiting the growth of underlying
vegetation. In areas where sunlight is allowed to penetrate to the understory, dense
vegetation is present. Major tributaries of the Lower San Antonio River include the Cibolo
Creek, Escondido Creek, Manahuilla Creek and Ojo de Agua Creek. Many of the rural
communities within the Lower San Antonio River Basin have wastewater treatment plants
that discharge directly to the San Antonio River or a tributary. These are Falls City, Karnes
City, Kenedy and Goliad. The cities of Poth and Runge utilize the discharge for irrigation
purposes.
The Lower San Antonio River is hydrologically different from that of the Upper San Antonio
River. The lower segment of the San Antonio River is unobstructed by geological features,
frequently meandering over gradual slopes of unconsolidated soil surfaces. In many places
the San Antonio River is entrenched in high, steep, vegetative banks. Flow, depths, widths
and velocities exhibit less variability through this region than in the upper reaches. Flow is
typically represented by glides and depth varies from a few inches to several feet deep.
Width increases from three to four times that of the upper reaches of the San Antonio River.
Increased turbidity is noticeable in this segment due to the characteristics of the
surrounding geological formations and increased concentrations of planktonic algae.
Macrophytes (aquatic plants) are sparsely scattered throughout the lower reaches of the
San Antonio River being localized in shallow back-water areas and along shorelines not
affected by direct currents. Log jams are common and can vary in length from a few
meters to several hundred meters. Curves and bends dominate the entire length of the
river and occur more frequently along the extreme lower reaches as the river approaches
the confluence with the Guadalupe River.

Impairment/Area of Interest Description
Segment 1901 is not listed on the 2010 303(d) List. This segment, however, is listed as
impaired for not supporting contact recreation. This impairment was first listed in 2000.
In Assessment Unit 1901_01 - The geometric mean of 139 samples for E. coli that were
assessed was 142 MPN/100mL, exceeding the criteria of 126. This impairment is classified
as 4a, which states that a TMDL has been completed and approved by EPA. Concerns for
nitrate-nitrogen and total phosphorus were also identified.
In Assessment Unit 1901_02 - The geometric mean of 377 samples for E. coli that were
assessed was 202 MPN/100mL, exceeding the criteria of 126. This impairment is also
classified as 4a, which states that a TMDL has been completed and approved by EPA.
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Concerns for nitrate-nitrogen, orthophosphorus and total phosphorus were also identified in
this assessment unit.
In Assessment Unit 1901_03 - The geometric mean of 123 samples that were assessed was
137 MPN/100mL, exceeding the criteria. This impairment is also classified as 4a, which
states that a TMDL has been completed and approved by EPA. Concerns for chlorophyll-a,
nitrate-nitrogen, orthophosphorus and total phosphorus were also identified in this
assessment unit.
In Assessment Unit 1901_04 - The geometric mean of 132 samples that were assessed was
177 MPN/100mL, exceeding the criteria. This impairment is also classified as 4a, which
states that a TMDL has been completed and approved by EPA. Concerns for nitratenitrogen, orthophosphorus and total phosphorus were also identified in this assessment
unit.
In Assessment Unit 1901_05 - The geometric mean of 466 samples that were assessed was
130 MPN/100mL, exceeding the criteria. This impairment is also classified as 4a, which
states that a TMDL has been completed and approved by EPA. Concerns for a potentially
impaired fish community, nitrate-nitrogen, orthophosphorus and total phosphorus were also
identified in this assessment unit.
In Assessment Unit 1901_06 - Concerns for nitrate-nitrogen, orthophosphorus and total
phosphorus were also identified in this assessment unit.

Table 7 – Lower San Antonio River Impairments and Concerns

Lower San Antonio River

Stream
Segment

Assessment
Unit
1901_01

Impairments and Concerns
•
•

1901_02

•
•

1901_03

•
•

1901_04

•
•

1901_05

•
•
•

E. coli geometric mean impairment
Concerns have been identified the following:
o Nitrate-nitrogen
o Total phosphorus
E. coli geometric mean impairment
Concerns have been identified the following:
o Nitrate-nitrogen
o Othrophosphorus
o Total phosphorus
E. coli geometric mean impairment
Concerns have been identified the following:
o Nitrate-nitrogen
o Othrophosphorus
o Total phosphorus
o Chlorophyll-a
E. coli geometric mean impairment
Concerns have been identified the following:
o Nitrate-nitrogen
o Othrophosphorus
o Total phosphorus
E. coli geometric mean impairment
Concern for impaired fish community
Concerns have been identified the following:
o Nitrate-nitrogen
o Othrophosphorus
o Total phosphorus
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Table 7 – Lower San Antonio River Impairments and Concerns
Stream
Segment

Assessment
Unit
1901_06

Impairments and Concerns
•

Concerns have been identified the following:
o Nitrate-nitrogen
o Othrophosphorus
o Total phosphorus
o Chlorophyll-a

Land Use
The Lower San Antonio River is rural in nature. There are large cultivated fields throughout
each assessment unit of the Lower San Antonio. Some of these fields end directly adjacent
to the river based upon satellite imagery. Two livestock operations were also identified
during the examination of satellite imagery. These facilities are located on tributaries of the
Lower San Antonio River.
•

In Assessment Unit 1901_01 - There are cultivated fields and natural appearing
riparian areas. Some of the cultivated fields are directly adjacent to the stream bank.

•

In Assessment Unit 1901_02 - Flows near the City of Goliad. The tributary of Cabeza
Creek joins the Lower San Antonio River in this assessment unit. The majority of the
land in this area except for the City of Goliad is rural, made up of large cultivated
fields. Properties on the northern side of the river appear to be cultivated fields while
the majority of fields on the southern side of the river appear to be more natural
with a larger amount of trees and shrubs.

•

In Assessment Unit 1901_03 - The tributaries of Hord Creek and Lost Creek join the
river. This assessment unit is made up primarily of cultivated fields. Several of these
fields are within 200 feet of the river bank.

•

In Assessment Unit 1901_04 - The flow of the stream is more linear than in other
areas. This area also consists of cultivated fields and properties that appear to be
covered with trees and shrubs. Some of the cultivated fields are less than 100 feet
from the river bank.

•

In Assessment Unit 1901_05 - The tributary of Escondido Creek joins the river north
of State Highway 72. Escondido Creek flows through Kenedy, Texas. The land in this
assessment unit is made up of more natural appearing fields with trees and shrubs.
The majority of the cultivated fields are further from the river than in other
assessment units. There are a significant number of hydraulic fracturing wells located
in this assessment unit based upon satellite imagery.

•

In Assessment Unit 1901_06 - The river starts to have more bends and meanders.
The riparian buffers in this area are much larger than in other portions of the Lower
San Antonio. Cultivated fields are not directly adjacent to the stream bank in this
area.
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Figure 6 - Lower San Antonio River Watershed Sample Stations
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Possible Causes of Impairment or Interest
Non-Point Sources – The large number of cultivated fields may be contributing to the
nutrient concerns that have been identified in this area. Wildlife populations are likely
contributing to the elevated levels of bacteria. The small municipalities may also be
contributing to the non-point runoff.
Agricultural – This area has a large number of cultivated fields. Some of these fields are
less than 100 feet from the water’s edge. If pesticides, herbicides or fertilizers are used
there is a high probability that these substances could be washed into the stream during a
rain fall event or as a result of over watering of irrigated fields. There have been several
locations that have been identified as livestock access points as a part of the San Antonio
River Authority’s intensive sampling efforts. These would need to be investigated further to
determine the impact that these animal populations may have on the bacteria levels in the
stream.
Wildlife – The area is mostly rural with few homes. As a result there is likely a significant
amount of wildlife that may be contributing to the bacterial contamination in this area. A
recent helicopter survey conducted by SARA identified significant numbers of feral hogs as
well as large rookeries of black vultures in the tree canopy of the river.

Potential Stakeholders
•
•
•
•
•
•
•
•

Local municipalities
Landowners
AgriLife Extension
Natural Resource Conservation Service
Texas Department of Agriculture
Texas State Soil and Water Conservation board
Texas Parks and Wildlife
US Fish and Wildlife Service

Recommendations
A Implementation Plan is currently being planned for this watershed. Efforts associated with
the San Antonio River Authority’s Intensive sampling efforts will continue in an effort to
identify sources of bacterial contamination.

Ongoing Projects
•
•

•

The San Antonio River Authority is currently conducting intensive monitoring to
determine the sources of elevated bacteria levels.
Instream flows sampling is currently taking place in the Lower San Antonio River to
determine the minimum amount of flow necessary to support an ecologically sound
environment. This sampling includes fish sampling, mussel sampling and habitat
assessments. A study designed to determine the flow needs for recruitment and
persistence of bottomland hardwood species within riparian corridors is currently being
conducted.
The San Antonio River Authority recently completed the monitoring portion of a Nutrient
Study for the San Antonio River Basin. This project is currently in the data evaluation
stage.

For additional information on current projects see page 34.
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Projects and Studies
The following projects are currently in progress. For additional information on these
projects please visit the SARA website (www.sara-tx.org)
Nutrient Loading Study
This project will generate San Antonio River Basin nutrient data in advance of the State’s
development of stream standards with numerical nutrient criteria for creeks and rivers. The
project will characterize the nutrients discharged into the basin from wastewater treatment
plants, reuse water, ground water discharge (Edwards Aquifer well and springs), and
rainfall. Currently, the EPA methodology recommended for setting nutrient criteria uses an
ecoregion approach. However, in the San Antonio Basin, the dominant factor affecting levels
of nitrogen is not the ecoregion, but the source water for the river and streams that are
dominated by water from the Edwards Aquifer. The Edwards Aquifer has approximately ten
times the nitrates of the Trinity Aquifer. The goal of this project is to provide basin-specific
data to the State so that they may make a more informed decision on future nutrient
criteria for the basin.

Upper San Antonio Watershed Protection Plan Revision
In an effort to enhance the urban reaches of the Upper San Antonio River (segment 1911)
and improve and protect water quality, the San Antonio River Authority (SARA) is proposing
to update, revise and implement the 2006 Upper San Antonio River Watershed Protection
Plan (WPP). The revised WPP will identify and propose water quality Best Management
Practices (BMPs) that would serve to abate or control Non-Point Source (NPS) pollution of
bacteria, sediments and excess nutrients (nitrogen and phosphorous). The water quality
goals of the project are to develop a plan for implementation of approved BMPs that would
aid in reducing E. coli bacteria NPS loads to segment 1911 of the San Antonio River. The
SARA and Bexar Regional Watershed Management (BRWM) partner’s objective is to have
the Upper San Antonio River compliant with State of Texas Surface Water Quality Standards
(less than 126 organisms per 100 ml).

Instream Flows Verification
The State’s Environmental Flows Program (Senate Bill 3) allows for adaptive standards for
environmental flows to be revisited at least every 10 years. This project will initiate
monitoring that will assist the Texas Instream Flows Program (Senate Bill 2) and the Basin
and Bay Area Stakeholder Committee (BBASC) in refining the flow recommendations and
management strategy(s). San Antonio River Authority (SARA) has participated in the Texas
Instream Flows Study for the Lower San Antonio River mainly through the efforts of our
consultant. This project will engage SARA technical staff in the collection of data to be used
in models and to verify and refine the flow recommendations already developed.
Additionally, SARA technical staff, working with our consultant and the state agencies will
develop in-house expertise and capabilities, a key initiative in SARA’s vision.
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Instream Flows Study Design and Implementation
In 2001, the 77th Texas Legislature enacted Senate Bill 2 establishing the Texas Instream
Flows Program. The purpose of this program is to perform scientific studies to determine the
timing and flow requirements necessary to maintain a sound ecological environment in
Texas rivers. The State Legislature tasked the Texas Parks and Wildlife Department, Texas
Commission on Water Quality and the Texas Water Development Board to work with
stakeholders to develop instream flow recommendations that will maintain a sound
ecological environment for both the instream and riverine habitats. This project
encompasses working with the State to develop a peer reviewed study design for the Lower
San Antonio River, gathering new scientific data, modeling existing and new data and
developing of a report identifying necessary flow regimes to maintain a sound ecological
environment.

Characterization of Sediment Loads in the Lower San Antonio River
The purpose of this project is to collect suspended sediment samples and bed-load samples
at five locations in the Lower San Antonio River (LSAR) watershed. Samples need to be
collected for a range of flow conditions. The results will be published in a U.S. Geological
Survey (USGS) report. Analysis will include estimates of loadings at each location. The
Hydrologic Simulation Program - FORTRAN (HSPF) model of the LSAR would be updated to
include sediment simulation. In Fiscal Year 2012, USGS will continue to collect suspended
sediment samples and bed sediment samples. The number of samples collected may be
limited by weather conditions since it is necessary to collect samples at different ranges of
flow conditions.

USGS Hydraulic Fracturing – Derived Contaminant Study
The process of hydraulic fracturing has contributed to the recent surge in oil and gas
production across the state of Texas and has elicited a multitude of concerns about the
potential risks to human and environmental health (U.S. Environmental Protection Agency,
2011). This proposal addresses the need to initiate and refine an appropriate suite of waterquality measurements for detecting and monitoring hydraulic fracturing fluid and produced
water-derived contaminants in the lower San Antonio River watershed. To accomplish this
goal, this project will (1) periodically review available data on hydraulic fracturing fluids and
existing data from monitoring sites and previous studies within the watershed to develop
and refine a priority list of analytical schedules; and (2) collect and analyze water and
sediment samples for compounds known to be associated with hydraulic fracturing fluids
and produced waters resulting from oil and gas production activities. This study will provide
a much needed baseline data for a broad spectrum of contaminants that are associated with
hydraulic fracturing and petroleum production in general, in the lower San Antonio River
watershed.

Emerging Contaminants Project
The objective of the study is to assess the occurrence and concentrations of hormone,
pharmaceutical and wastewater compounds at 12 USGS stream flow gauging stations
throughout the San Antonio River Watershed. Each of the 12 USGS stream flow gauging
stations will be sampled twice during the project. In addition, 7 different sites will be
sampled once during the project for hormone, pharmaceutical, and wastewater compounds.
Six of these sites are located throughout Bexar County and one is in Bandera County.
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Appendix A: Environmental Parameters
Parameter

Potential impact of stream
standard not being met

Possible cause(s) of stream
standard not being met

Temperature

Water temperature affects the
oxygen content of the water,
with warmer water unable to
hold as much oxygen. When
water temperature is too cold,
cold-blooded organisms
may either die or become
weaker and more susceptible to
other stresses, such as disease
or parasites
Most aquatic life is adapted to
live within a narrow pH range.
Different organisms can live at
and adjust to differing pH
ranges, but all fish die if pH is
below four (the acidity of orange
juice) or above 12 (the pH of
ammonia).
Organisms that live in the water
need oxygen to live. In stream
segments where DO is low,
organisms may not have
sufficient oxygen to survive.

Colder water can be caused by
reservoir releases. Warmer
water can be caused by
removing trees from the riparian
zone, soil erosion, or use of
water to cool manufacturing
equipment.

pH

Dissolved oxygen
(DO)

Chloride

Chloride is an essential element
for maintaining normal
physiological functions in all
organisms. Elevated chloride
concentrations can disrupt
osmotic pressure, water balance
and acid/base balances in
aquatic organisms which can
adversely affect survival, growth
and/or reproduction.

Sulfate

Effects of high sulfate levels in
the environment have not been
fully documented. However,
sulfate contamination may
contribute to the decline of
native plants by altering
chemical conditions in the
sediment.
High total dissolved solids may
affect the aesthetic quality of
the water, interfere with
washing clothes and corrode
plumbing fixtures. High total
dissolved solids in the
environment can also affect the
permeability of ions in aquatic
organisms.

Total dissolved solids

Industrial and wastewater
discharge, runoff from quarry
operations and accidental spills.

Modifications to the riparian
zone, human activity that
causes water temperatures to
increase, increases in organic
matter, bacteria and over
abundant algae may cause DO
levels to decrease.
Natural weathering and leaching
of sedimentary rocks, soils and
salt deposits can release
chloride into the environment.
Other sources can be attributed
to oil exploration and storage,
sewage and industrial
discharges, run off from dumps
and landfills and saltwater
intrusion.
Due to abundance of elemental
and organic sulfur and sulfide
mineral, soluble sulfate occurs
in almost all natural water.
Other sources are the burning of
sulfur containing fossil fuels,
steel mills and fertilizers.
Mineral springs, carbonate
deposits, salt deposits and sea
water intrusion are sources for
natural occurring high
concentration TDS levels. Other
sources can be attributed to oil
exploration, drinking water
treatment chemicals, storm
water and agricultural runoff
and point/nonpoint wastewater
discharges.
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Parameter

Potential impact of stream
standard not being met

Possible cause(s) of stream
standard not being met

Bacteria
Escherichia coli
(E coli)

The presence of E. coli is an
indicator of recent fecal matter
contamination; other pathogens
dangerous to human beings
may be present.

Ammonia nitrogen

Elevated levels of ammonia in
the environment can adversely
affect fish and invertebrate
reproductive capacity and
reduce the growth of young.

Present naturally in the
digestive system of all warm
blooded animals, these bacteria
are in all surface waters. Poorly
maintained or ineffective septic
systems, overflow of domestic
sewage or non-point sources
and runoff from animal feedlots
can elevate bacteria levels.
Ammonia is excreted by animals
and is produced during the
decomposition of plants and
animals. Ammonia is an
ingredient in many fertilizers
and is also present in sewage,
storm water runoff, certain
industrial wastewaters and
runoff from animal feedlots.

Total suspended
solids (TSS)

Suspended solids increase
turbidity which reduces light
penetration and decreases the
production of oxygen by plants.
They can also clog fish gills.
Eventually, the suspended solids
settle to the bottom of the
stream or lake, creating
sediment. Excessive sediment
can cover instream habitat,
smother benthic organisms and
eggs.

Excessive TSS is the result of
accelerated erosion and is often
associated with high flows
where river banks are cut or
sediment is resuspended. It can
also be the result of sheet
erosion, where over land flow of
water causes a thin layer of soil
to be carried by the water to the
stream. Disturbing vegetation
without a proper barrier to slow
down overland flow (such as
construction sites or row
cropping) increases TSS.

Nutrients
• Total nitrogen
• Nitrate-nitrogen
• Nitrite-nitrogen
• Total phosphorus
• Orthophosphorus

Nutrients increase plant and
algae growth. When plants and
algae die, the bacteria that
decompose them use oxygen.
This reduces the dissolved
oxygen in the water.

Nutrients are found in effluent
released from wastewater
treatment plants, fertilizers and
agricultural runoff carrying
animal waste from farms and
ranches. Soil erosion and runoff
from farms, lawns and gardens
can add nutrients to the water.

High levels of nitrates and
nitrites can produce nitrite
toxicity, or “brown blood
disease,” in fish. This disease
reduces the ability of blood to
transport oxygen throughout the
body.
Chlorophyll-a

High levels of chlorophyll can
cause algae blooms, decrease
water clarity and cause swings
in dissolved oxygen level due to
photosynthesis. Most commonly
measured as chlorophyll a.

Algal blooms can result in
elevated chlorophyll-a levels
indicating an increase in
nutrients that increase growth
and reproduction in algal
species.
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