
I. BACKGROUND
Water quality standards are the foundation of the water quality-based pollution control program 
mandated by the Clean Water Act.  Water quality standards define the goals for a water body by 
designating its uses, setting criteria to protect those uses, and establishing provisions to protect 
water bodies from pollutants.

The Texas Commission on Environmental Quality (TCEQ) monitors the quality of surface water to 
evaluate physical, chemical, and biological characteristics of aquatic systems.  TCEQ’s Water Qual-
ity Standards have screening levels for different physical and chemical parameters found in Texas 
waters.

Regulatory criteria do not exist for the majority of sediment 
contaminants; however, TCEQ uses sediment-screening levels 
to assess Secondary Concerns.  Secondary Concerns are 
parameters for which there are no existing standards adopted, 
but that have elevated concentrations exceeding screening 
levels.

The CBBEP used these screening levels to assess the quality 
of our bay waters and sediment in a study called the Regional 
Coastal Assessment Program (RCAP), a multi-year project 
between 2000 and 2004.  Many water and sediment qual-
ity parameters were studied under this report, both physical 
and chemical, such as dissolved oxygen, temperature, salinity, 
nutrients, metals, and organics.

II. CONCERNS
Many factors, such as reduced freshwater inflow, habitat modification, and climate change can affect 
estuarine system health. The fundamental health of an estuarine system depends on the type and 
quantity of pollutants, such as heavy metals, excessive nutrients, and disease causing microorgan-
isms, or pathogens, (viruses, bacteria, and parasites) that may enter the water.  Elevated concentra-
tions of priority pollutants in the water column, sediments, and tissues of aquatic animals may affect 
diverse groups of species, either through direct exposure or indirectly through the food chain, and 
eventually may be harmful to humans.

Answer: There are some areas within the CBBEP region that do not meet the TCEQ Water Quality Stan-
dards including Oso Bay, the Laguna Madre, Redfish Bay, and Corpus Christi Bay.  In 2004, the Regional 
Coastal Assessment Program report listed nutrient levels that exceeded the TCEQ screening levels 
within the Copano Bay system, Nueces Bay, Oso Bay, and Baffin Bay.   Harmful algae are always naturally 
present within the water column, just not in concentrations that are intolerable.  The last widespread 
harmful red tide that occurred within the Coastal Bend region was in 2009.

FOCUS QUESTION 3:

Are water and sediment quality improving or degrading?   

What was measured: Water Quality Stan-
dards, number of impaired segments, harm-
ful algal bloom levels, and nutrients

INDICATOR #6:   Water Quality Standards.  
     Condition/Trend:   Good/Stable

Good

RCAP 2004 - Dissolved Oxygen (mg/L)
Bottom Concentrations
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RCAP 2004 -  
Dissolved Oxygen (mg/L)
Bottom Concentrations

< 2.0
2.0 - 4.9
> 5.0



Sediment contamination with toxic chemicals due to the discharges of a wide variety of metal (arsenic, cad-
mium, chromium, lead, zinc, etc.) and organic substances (PCBs, DDT, etc.) poses environmental concerns.

When contaminants enter estuarine systems, they bind to suspended particulates in the water column then 
settle out, or sink, to the underlying sediments. Because sediments also provide biological habitat, potential 
effects may result when benthic deposit-feeding organisms ingest sediment particles. While not all sediment 
contaminants are biologically available, some have the potential to yield harmful effects to humans through 
bioaccumulation and biomagnification through the food web.

III. LOCAL LEVELS 
Overall, near-surface dissolved oxygen quality for the CBBEP region can be considered very good.  However, 
analysis of RCAP 2004 near-bottom dissolved oxygen (DO) data causes concern as six sites expressed low 
near-bottom DO concentrations, of which two were hypoxic (<2.0 mg/L).

For RCAP 2004, sediment contamination throughout the CBBEP region was generally low. RCAP 2004 Sedi-
ment Contaminant Distribution (SCD) rankings utilized the same breaks as defined in the RCAP 2002 sedi-
ment assessment, and identified 14 sites as fair, or “moderately” contaminated out of 32 sites.  Based on 
RCAP assessment procedures, 13 sites classified as “moderately” contaminated for metals and one site for 
DDT. Sites classified as “moderately” contaminated occurred in five of the eight TCEQ segments sampled. 
Concentrations of Polychlorinated Biphenyls (PCBs), DDT, Total Chlorinated Pesticides, and Polycyclic Aro-
matic Hydrocarbons (PAHs) were extremely low or undetectable throughout the region.  

Although there are a couple of places of low DO (<2.0 mg/L) and several contaminants are distributed in 
moderate numbers around the Coastal Bend area, the bays and estuaries are fairly clean.  The process of 
understanding water and sediment interactions within the CBBEP region continues to evolve. Additional 
data will provide a better understanding of trends in water and sediment quality. 
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I. BACKGROUND
Under the federal Clean Water Act, water quality standards are established based on the use of the    
waterway, allowing for different standards for different uses. Texas uses four general categories for 
water use: aquatic life use, contact recreation, public water supply, and fish consumption.  Each use 
defined in the standards is linked to measurements for specific conditions or pollutants. These measure-
ments are used to evaluate whether water quality is high enough to maintain designated uses. 

Standards associated with the aquatic life use are designed to protect plant and animal species that live 
in and around the water.  The standard associated with the contact recreation use is designed to ensure 
that water is safe for swimming or other water sports that involve direct contact with the water.  Stan-
dards associated with the public water supply use indicate whether water from a lake or river is suitable 
for use as a source for a public water supply system.  Standards associated with the fish consumption 
use are designed to protect people from eating fish or shellfish that may be contaminated.

Every two years, the Texas Commission on Environmental Quality (TCEQ) assesses the status of its wa-
ters and produces the Texas Water Quality Inventory and 303(d) List.  The report identifies water bodies 
that do not meet the standards set for their use and 
the pollutants and conditions responsible.  The latest 
report was published in 2008 and is available at the 
TCEQ website. http://www.tceq.state.tx.us/

INDICATOR #7:   Number of impaired segments (303d list).
     Condition/Trend:   Good/Degrading

II. CONCERNS
Water bodies listed on the 303(d) list have impairments and are not functioning at full ecological 
capacity, thus not performing ecological services of which they are capable.   The development of 
a plan for improvement is required for every water body on the 303(d) list. Using this list, TCEQ 
developed a schedule to establish Total Maximum Daily Loads (TMDLs) for priority impaired waters 
in Texas.  The goal of a TMDL is to restore the impaired water body to full use.  The TMDL defines 
an environmental target and, based on that target, the state develops an implementation plan to 
mitigate pollution within the watershed to restore full use of the water body.

Some locations listed have contaminants that cannot be easily cleaned up and may require allow-
ing nature to restore the system over time through natural process and flushing from heavy rains 
and storms.  It is important that TCEQ maintain the 303(d) list to keep track to try and restore water 
quality back to a healthy state for fish and humans.

Improvement 
Needed
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Sampling in Oso Creek



III. LOCAL LEVELS
Most segments listed are due to high bacteria and low oxygen levels.  Low levels of dissolved oxygen (DO) are 
harmful to aquatic species. Oxygen levels reflect the ability of a water body to support a healthy, diverse aquatic 
population. Within the CBBEP area, TCEQ listed the following segments for Primary Concerns on the 2008 published 
303(d) list:

IV. REFERENCES
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       on Environmental Quality Clean Rivers Program.  Corpus Christi, 82 pp.
• Texas Commission on Environmental Quality.  January 2010.  Texas Integrated Report For 
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Copano Bay/Port Bay/Mission Bay Segment 2472
Impaired for Bacteria in Oyster Waters

Redfish Bay Segment 2483
Impaired for Bacteria in Oyster Waters

Nueces Bay Segment 2482
Impaired for Zinc in Oyster Tissue

Oso Creek Segment 2485A
Impaired for Bacteria

San Fernando Creek 
Segment 2492A
Impaired for Bacteria

Oso Bay Segment 2485
Impaired for Bacteria in 
Oyster Waters, Depressed DO

Laguna Madre Segment 2491
Impaired for Bacteria in 
Oyster Waters, Depressed DO

Corpus Christi Bay 
Segment 2481
Impaired for Bacteria

Gulf of Mexico Segment 201
Impaired for Mercury in 
King Mackerel >43 inches



I. BACKGROUND
Algae are microscopic plants that are usually aquatic, unicellular, and lack true stems, roots, and 
leaves. Algal blooms occur in both marine and freshwater environments when an algal species out 
competes other species and reproduces rapidly. A harmful algal bloom (HAB) is a bloom that pro-
duces toxins that are detrimental to plants and animals.

Blooms can be caused by several factors. An increase in nutrients can cause algae growth and repro-
duction to increase dramatically into a bloom just as fertilizing a lawn makes the grass grow faster. 
In other instances, something may change in the environ-
ment so that certain algae can “out compete” the other algae 
for food, which can result in a bloom of the algae with the 
advantage. This environmental change can be related to the 
water quality, temperature, nutrients, sunlight, or other fac-
tors.

Texas Parks and Wildlife Department (TPWD) has a Kills and 
Spills Team of biologists that respond to an incident where 
fish or other animals have been harmed. TPWD monitors on-
going harmful algal blooms during the full span of the bloom 
and communicates to the public through their web site, 
email alerts, and 1-800-792-1112 information number. 

INDICATOR #8:   Harmful algal blooms (red/brown tides)  
     frequency & severity.  Condition/Trend:   Good/Degrading

II. CONCERNS
Two of the most common HABs in the Coastal Bend area are commonly called Brown Tide and Red Tide. 

Texas brown tides result from blooms of a microscopic alga called Aureoumbra lagunensis.  The water 
appears brown, taking on the color of the alga and thus the term “brown tide.” In dense enough concen-
trations, and over a period of months, brown tide can kill seagrasses by blocking out the sunlight they 
need to survive. There is no evidence that brown tide poses any harm to people.  Though brown tide 
apparently has no effect on juvenile or adult fish, it can be deadly to fish larvae.

In Texas, red tides are caused by high concentrations of a microscopic alga called Karenia brevis. These 
high concentrations may discolor the water, causing it to appear red, light or dark green, or brown. Red 
tide produces a toxin which can affect the central nervous system of fish, birds, mammals and other 
animals. The most visible result of red tide is dead fish on the beach or floating in the water.

Human health effects associated with eating brevetoxin-tainted  (red tide toxin) shellfish are well docu-
mented. However, scientists know little about how other types of environmental exposures to brevetox-
in—such as breathing the air near red tides or swimming in red tides—may affect humans. People who 
swim among brevetoxins or inhale brevetoxins dispersed in the air may experience irritation of the eyes, 
nose, and throat, as well as coughing, wheezing, and shortness of breath. People with existing respira-
tory illness, such as asthma, may experience these symptoms more severely.

General dates and locations where 
red tides have originated.
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Improvement 
Needed



III. LOCAL LEVELS
The Laguna Madre was home to what is believed to be the longest continual algal bloom in history, from 
1989-1997. In late 1989, a brown tide originated in Baffin Bay.  At the time, the organism responsible for 
the bloom was unknown to science. It was given the name Aureoumbra lagunensis, meaning “the golden 
shadow from the lagoon”. It is not known what factors led to the bloom.

Texas red tides have occurred from August through February. They typically begin offshore in the Gulf of 
Mexico and are transported by currents and winds toward shore. The blooms mainly come up along Gulf 
beaches and less frequently into bays and estuaries. 

Texas has historically recorded red tide events along coastal waters. The frequency of documented red tide 
events has increased since 1986. The 1986 red tide caused more documented impacts to fisheries’ resources 
than previously reported incidents. The 2000 red tide was more extensive in area coverage than previously 
reported incidents. The areas affected vary from year to year, from a single event in a ship channel in 1990 
to the entire coastline in 2000. The most common location for the occurrence of red tide within the Coastal 
Bend region are the Corpus Christi and Padre Island National Seashore areas.  The 2005 red tide began near 
South Padre Island and moved north to Port Aransas  and the 2006 red tide bloom began at Port Aransas 
and moved south along Mustang and Padre islands. In 2009, red tide began near South Padre Island and has 
moved north towards Port Aransas and Corpus Christi Bay.

Harmful algae are always naturally present within the water column, just not in concentrations that are 
intolerable.  Since not much is known about these algae and what their entire role is within the ecosystem, it 
is important for scientists to continue to learn about them in order to take measures to reduce frequency of 
blooms and to protect the resources. 

IV. REFERENCES
• Magaña, H., Contreras, C., and T.A. Villareal.  2003.  A historical assessment of Karenia brevis in the western 
       Gulf of Mexico.  Harmful Algae 2.  163-171., modified.
• National Park Service.  2006.  Other Life Forms.  http://www.nps.gov/pais/naturescience/otherlifeforms.htm
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Karenia brevis cell.

Fish kill resulting from algae bloom.
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Brown tide bloom in Laguna Madre



I. BACKGROUND
Nutrients in a bay system are natural and needed in order for fish, wildlife and plants to survive, but prob-
lems arise when a disproportionate amount of nutrients enters the water. Excessive nutrients from sources 
such as failing septic tanks, sewage treatment plants, storm water runoff, atmospheric deposition, industrial 
organic waste discharge, and contaminated runoff from fertilized farms or yards, or from animal operations 
can adversely affect estuarine systems.

Currently, the State of Texas has no numerical criteria for nutrients in the Texas Surface Water Quality 
Standards. Nutrient controls do exist in the form of narrative criteria, watershed rules, and antidegradation 
considerations. The TCEQ screens phosphorus, nitrate nitrogen, and chlorophyll monitoring data as a pre-
liminary indication of areas of possible concern for the 303(d) listings of impaired water bodies.  The Envi-
ronmental Protection Agency (EPA) has indicated that states must develop nutrient criteria and begin the 
process of incorporating them into their water quality standards. Therefore, the TCEQ is in the process of de-
veloping and evaluating criteria to address nutrients 
and eutrophication (condition where water bodies 
receive excess nutrients that stimulate excess plant 
growth commonly resulting in algal blooms) as well 
as complementary approaches toward controlling 
nutrients. The TCEQ is also developing procedures to 
implement the application of criteria to permitting, 
stream assessments, and to the TMDL process.

Nitrogen levels control rates of primary production, 
with high input levels often producing significant 
increases in phytoplankton and macrophyte produc-
tion. 

Total phosphorus measures the various forms of 
phosphorus (particulate and dissolved) found in 
water. Phosphorus promotes surface water eutrophi-
cation. Recommended levels of phosphorus to avoid 
algal blooms are 0.01 mg/L to 0.10 mg/L or a 10:1 
N:P ratio.

INDICATOR #9:   Nutrients in the Water Column.
     Condition/Trend:   Good/Stable

II. CONCERNS
Excessive nutrients in estuaries can result in acceler-
ated eutrophication and algal blooms. As the algae 
die, they decay and rob the water of oxygen. The 
algae also prevent sunlight from penetrating the 
water. Fish and shellfish are deprived of oxygen, and 
underwater sea grasses are deprived of light and can 
die. Animals that depend on sea grasses for food or shelter leave the area or die. In addition, the excessive 
algae growth can result in brown and red tides, which have been linked to fish kills. Increased algae can 
also cause foul odors and decrease aesthetic value. 

Nutrients such as nitrogen and phosphorus are necessary for growth of plants and animals, and support 
a healthy aquatic ecosystem.  It’s important to realize that natural levels of nutrients are good for the 
environment. The public should try reducing impacts of excessive nutrients into the bays from daily activi-
ties, such as proper maintenance of septic systems, following application recommendations for lawn and 
garden fertilizers, and proper disposal of pet and animal waste.  

Good
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Drainage ditch to Oso Bay

Stormwater Discharge to Corpus Christi Bay



III. LOCAL LEVELS
According to the 2004 RCAP Report that was completed on the Texas Coastal Bend region during 2004, some 
nutrient levels exceeded the TCEQ screening values.  There was one ammonia exceedance level in Baffin Bay 
that warranted little concern.  Nueces Bay and the Copano Bay system each had two exceedances of ortho-
phosphorus and no exceedance of total phosphorus, nitrate, or nitrite was found.  

Chlorophyll a, which is not a nutrient but can sometimes be used as an indicator tool for nutrients, was found 
to have exceedances in Copano, Nueces, Oso, and Baffin bays.  

Although scientists and state agencies are reviewing the effects of nutrient loadings into the Coastal Bend area, 
the full nutrient dynamics and impacts to the local bays and estuaries is not known.
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RCAP 2004 -  
Nitrate + Nitrite (mg/L)
Surface Concentrations

< 0.130
0.131-0.260
> 0.260 (TCEQ SLE 2002)

RCAP 2004 -  
Total Phosphorus (mg/L)
Surface Concentrations

< 0.110
0.111-0.220
> 0.220 (TCEQ SLE 2002)

RCAP 2004 -  
Orthophosphate (mg/L)
Surface Concentrations

< 0.080
0.081 - 0.160
> 0.160 (TCEQ SLE 2002)

RCAP 2004 -  
Chlorophyll a (mg/l)

Surface Concentrations
< 5.75
5.76 - 11.50
> 11.50 (TCEQ SLE 2002)


