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Executive Summary 

CBBEP Project #2133 is the continuation of Nutrient Sampling in Petronila Creek 

CBBEP Project #2003 that was conducted from January through December 2000. The 

intent of the nutrient sampling effort is to quantify the spacial and temporal distribution of 

nutrient parameters in the above tidal portion of Petronila Creek (TCEQ Segment 2204).  

Monthly surface water quality monitoring began in February 2021 and continued 

through July 2021 at 13 stations that are located throughout the southeastern portion of 

the watershed, east of US 77. Four stations are located on the main stem of the creek 

and nine stations are located on the tributaries of the creek. Average flow rates at the 

main stem creek sites average between 0.5 and 3.0 ft3/s during normal flow conditions. 

Water quality monitoring conducted from February through May coincided with very low 

flow conditions and dry sites at four to six locations. A rain event in late May resulted in 

flow of approximately 1,800 ft3/s at the USGS streamgage on Petronila Creek at FM 

665. A second flow event of approximately the same magnitude of 1,870 ft3/s occurred 

in early June. Juneôs water quality monitoring was conducted on June 15th at a flow rate 

of 20 ft3/s. A third high flow event occurred in early July that resulted in a peak flow of 

1,990 ft3/s. Water quality monitoring occurred on July 20th at a flow rate of 

approximately 38 ft3/s at the FM 665 USGS streamgage. Nutrient parameters analyzed 

for the study include ammonia, nitrate nitrogen, nitrite nitrogen, total phosphorus, total 

kjeldahl nitrogen, dissolved kjeldahl nitrogen, chlorophyll-a, and pheophytin. Ammonia 

concentrations were very low during the study period with the majority of the results 

being at or below detection limits of laboratory equipment. Nitrate nitrogen 

concentrations rose in the spring from March through May regardless of streamflow 

rates while nitrite nitrogen concentrations were consistently at or near the lower 

detection limits of laboratory equipment. Total phosphorus concentrations were 

generally moderate with occasional screening level exceedances not associated with 

streamflow variations. The highest concentrations of total phosphorus (TP) were 

recorded in the upper portion of the study area on the main stem of the creek just 

downstream of the Driscoll WWTP outfall. Concentrations of TP decreased as the creek 

progressed downstream toward the bay. Dissolved and total kjeldahl nitrogen were 

moderately elevated at many of the tributary and main stem creek sites and decreased 
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as they moved downstream toward the bay. Chlorophyll-a concentrations were 

moderately high in the system throughout the study period under a variety of flow 

conditions. 

 

 
Figure 1.  Picture of Petronila Creek Above Tidal at Sunrise 
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Introduction 
Surface water quality monitoring in Texas is routinely conducted by the Texas 
Commission on Environmental Quality (TCEQ) and its Clean Rivers Program (CRP) 
partners to assess the status of water quality in streams, rivers, lakes, and bays 
throughout the state. The Texas Surface Water Quality Standards establish criteria to 
protect the designated uses of waterbodies, including aquatic life, water supply, and 
recreation, against water quality degradation. The criteria for evaluating support of the 
designated uses include dissolved oxygen, temperature, pH, dissolved minerals, toxic 
substances, and bacteria. However, TCEQ does not have numerical criteria for nutrients 
in their surface water quality standards. In Texas, nutrient controls have taken the form 
of narrative criteria, watershed rules, and anti-degradation considerations in permitting 
actions. TCEQ screens ammonia, nitrate nitrogen, total phosphorus, and chlorophyll 
(Chl) monitoring data as a preliminary indication of areas of possible concern (TCEQ). 
The following charts explains the potential causes and impacts when water quality 
screening levels for certain water quality parameters are not met. 
 

Parameter Nutrient Screening 
Levels for Petronila 

Creek 

Calculation Used for Concern 

Ammonia-Nitrogen 0.33 mg/l  
20% of samples are above the 
criteria 

Nitrate 1.95 mg/l 

Total phosphorus 0.69 mg/l 

(Chl-a)  14.1 µg/l 

Figure 2. TCEQ screening levels for nutrient parameters 
 

 
Figure 3. Algal growth at Tributary Station 13032  
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Parameter  Cause Impact 

Ammonia Ammonia is excreted by animals 
and is produced during the 
decomposition of plants and 
animals. It is an ingredient in 
many fertilizers and is also 
present in sewage, storm water 
runoff, certain industrial 
wastewaters, and runoff from 
animal feedlots. 

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

Nitrates &    
Total 
phosphorus 

Nutrients are found in effluent 
released from wastewater 
treatment plants (WWTP)s, 
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. 

These nutrients increase plant and 
algae growth. When plants and 
algae die, the bacteria that 
decompose them consume 
dissolved oxygen leaving less 
available for fish and other living 
aquatic life. High levels of nitrate 
and nitrites can produce Nitrite 
Toxicity, or ñbrown blood disease,ò 
in fish. This disease reduces the 
ability of blood to transport oxygen 
throughout the body. 

Chlorophyll-a 
(Chl a) 

Modifications to the riparian 
zone, human activity that causes 
increases in organic matter, 
nutrients, bacteria, and over 
abundant algae in water. 

Chlorophyll-a is the photosynthetic 
pigment found in all green plants, 
algae, and cyanobacteria.  
Elevated levels indicate abundant 
plant growth which could lead to 
reduced DO levels. 

Figure 4. Causes and impacts of excess nutrient parameters 
 

The designated uses for Petronila Creek Above Tidal (TCEQ Segment 2204) include 
primary contact recreation and intermediate aquatic life use. Surface water quality 
monitoring assessments for Segment 2204 indicate impairments exist for total dissolved 
solids (TDS), sulfate, chloride, and bacteria. In response to the dissolved mineral 
impairments, a Total Maximum Daily Load (TMDL) project for TDS, sulfate, and chloride 
has been developed that includes increased water quality monitoring of the main stem 
and select tributary stations. The bacteria impairment will likely be analyzed through a 
standards-review process called a Recreation Use Attainability Analysis (RUAA) in the 
future. Segment 2204 also has screening level concerns for Chlorophyll-a which 
indicate a possible degradation of water quality due to excessive nutrients.  
 
The receiving water body for Petronila Creek is Alazan Bay, a tertiary bay which flows 
into Baffin Bay (TCEQ Segment 2492). Surface water quality monitoring by TCEQ in 
Baffin Bay has identified an exceedance to the screening level for chlorophyll-a since 
2002. In the last decade, water quality issues resulting in the disruptions of food webs, 
low dissolved oxygen events, fish kills, and excessive growth of phytoplankton 
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indicators including [Chl a] have led to an increase in concern and awareness from the 
public, academia, and governmental agencies. Scientists at the Harte Research 
Institute (HRI) at Texas A&M University ï Corpus Christi (TAMU-CC) have determined 
that the primary causes of the water quality concern is due to excessive nutrients in the 
bay. Efforts to determine the source of nutrient enrichment have centered on the 
contributions of surface waters from three main tributaries: Petronila, San Fernando, 
and Los Olmos creeks, all of which have current quarterly water quality monitoring 
stations. 
 
To provide further clarity regarding nutrient inputs into the Baffin Bay system, this study 
presents six months of water quality data from thirteen stations located on the main 
stem and tributaries of Petronila Creek Above Tidal for ammonia, total kjeldahl nitrogen 
(TKN), dissolved TKN, total phosphorus, nitrate nitrogen, nitrite nitrogen, and 
chlorophyll-a. 
 

 
Figure 5. Algal growth at Tributary Station 21594 
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Methods 
Study Location ï Petronila Creek Above Tidal (TCEQ Segment 2204) is a shallow creek 
(< 2.0 m depth) that flows 44 miles from the confluence of Aqua Dulce and Banquete 
creeks in Nueces County to a point 0.6 miles upstream of a private road crossing near 
Laureles Ranch in Northern Kleberg County. Petronila Creek drains to Alazan Bay, a 
tertiary bay, connected to the northern portion of Baffin Bay. The study area is located 
east of US 77 in the southeastern portion of the watershed. Land use is dominated by 
cultivated cropland with cotton, corn and sorghum being the most common crops 
observed. The northwestern end of the watershed is a mixture of cultivated cropland, 
hay or pasture, shrub or scrub and mixed forest. There are nine regulated dischargers 
of effluent to Petronila Creek and/or the tributaries of the creek (See Appendix B). 
 

 
Figure 6.  Land Use Land Cover and permitted dischargers to Petronila Creek  


