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Part I  

Sulphur River Basin Clean Rivers Program Highlights 2009 
 

Introduction  
 

The Clean Rivers Program (CRP) is a water quality monitoring, assessment, and public outreach program administered by the Texas 

Commission on Environmental Quality (TCEQ), which is funded by state-collected fees.  The Sulphur River Basin Authority (SRBA) 

coordinates the Clean Rivers Program for the Sulphur River Basin.  Utilizing a watershed management approach, SRBA and TCEQ 

are working together to identify and evaluate water quality issues and establish priorities for any needed actions.  Assisting the 

Sulphur River Basin Authority with the FY 2008-2009 planning, data collection, analysis, and reporting of water quality data were the 

SRBA Steering Committee members, Texarkana College, TCEQ, and the United States Geological Survey (USGS).  The goal of these 

cooperative efforts is to achieve continuing evaluation and supervision of water quality in the basin by providing appropriate, accurate, 

and up-to-date data.  Monitoring efforts represent a large component of the CRP, providing the raw data and information required to 

address any concerns regarding water quality issues in the basin.  The Sulphur River Basin is divided into six watersheds or areas: 

North Sulphur River Watershed, Sulphur River Watershed, Wright Patman Lake Watershed, Lower Sulphur River Watershed, White 

Oak Creek Watershed, and South Sulphur River Watershed. A map showing the location of each of these watersheds can be found 

within this report on page 3.  The streams within the basin are broken down into connected portions referred to as ñsegmentsò.  Each 

of these segments is in one or occasionally two watersheds.  A map showing the location of each segment can be found within this 

report on page 4.  A detailed discussion of each of these watersheds and maps showing the FY2008 and FY 2009 sampling locations 

and the watershed location within the Basin are provided in the Water Quality Data Review section of this report.   
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2009 Sulphur River Basin Highlights 
 

Basin Water Conditions: 

Rainfall in the Sulphur River Basin has been plentiful since the end of the drought in FY 2006.  In Part II: Sulphur River Basin 

Summary Report, the historical rainfall at Wright Patman Lake and Jim Chapman Lake are detailed in charts up through FY 2008.  

Since the start of FY 2009, over forty inches of rain have been collected at Wright Patman Lake (September-June).  The impact of the 

rainfall on the flow in Sulphur River has been historically significant.  A blockage or natural dam was washed from the Sulphur River 

west of Highway 259 (South of DeKalb).  The event reduced the level of a large pool and exposed areas that had not been viewed in 

many years.  The remains of an old wooden river ferry are visible at a site called Hollowayôs Crossing.  Hollowayôs Crossing is 

thought to be part of the Comanche Trail.  The adjacent property is owned by Mrs. Shirley Shumake of the Cedar Creek Area (See 

picture page 32). 

 

Laboratory Accreditation:  

 

Regional Water Plan: 

The regional water plan for the Sulphur River Basin area (Region D) was approved on May 16, 2006, by the Texas Water 

Development Board (TWDB).  This action cleared the way for the TWDB to prepare the State Water Plan.  After three years of data 

analysis and public comments, the Northeast Texas (Region D) planning group decided to exclude the proposed Marvin Nichols 

Reservoir from the approved regional plan.  This was due in part to the negative impact of the reservoir project on the timber industry, 

including the destruction of tens of thousands of acres of bottomland hardwood forests.  Texas regional water plans are mandated by 

law to protect the stateôs agricultural, natural, and water resources.  Region D is now researching additional ways to supply water to 

other regions of the state that will not include the huge economic impact of building a new dam.  One possible alternative studied by 

the United States Corps of Engineers is to increase the yield of Wright Patman Reservoir within the Sulphur River Basin.  Increasing 

the lake level is supported by the Texarkana Water Department and lake managers. 

 

The 2007 State Water Plan was adopted on November 4, 2006.  The Region D planning group recommended that Marvin Nichols 

Reservoir not be included in the state water plan and that new reservoirs should be pursued only after all other viable alternatives had 

been exhausted.  However, in Chapter 10 of the State Water Plan, Marvin Nichols Reservoir is included as a recommended major 

Implementation of the National Environmental Laboratory Accreditation Program (NELAP) in Texas has had an impact on the Clean 

Rivers Program as environmental laboratories must have completed the accreditation process by July 1, 2008. The purpose of the 

program is to foster the generation of environmental data of known and documented quality through an open, inclusive, and 

transparent process that is responsive to the needs of the professional and regulatory communities. 
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reservoir needed to meet regional water needs 

(http://www.twdb.state.tx.us/publications/reports/StateWaterPlan/2007/2007StateWaterPlan/2007StateWaterPlan.htm).   State Water 

Plans are revised every 5 years, so the next plan is due to be presented in 2011.  

 

Water Quality Modeling: A study planned by the TCEQ to address the issues causing the listing of Wright Patman Lake on the 2006 

Texas Section 303(d) List for low dissolved oxygen (DO) and high pH in various portions of the lake is currently being reevaluated.  

The 2008 Texas Section 303(d) List has been completed and Wright Patman Lake is again listed for low dissolved oxygen and high 

pH.   Details of the current listing can be reviewed in the Part II: Sulphur River Basin Summary. 

 

Water Quality Monitoring  
 

 

There are five basic types of monitoring which occur in our basin: 1) Routine, 2) Systematic, 3) Flow, 4) Diel (24-hour studies), and 

5) Special Studies. Each type of monitoring includes specific sets of parameters or measurements that are recorded or analyzed.   

 

Routine monitoring is used to expand and maintain the water quality database. Its focus is to improve our ability to follow trends and 

to identify water quality changes in the major watersheds.  Routine monitoring sites are usually studied over a number of years. 

 

Systematic monitoring is used to investigate known concerns or to survey areas in the basin that have little or no information about 

water quality.  The results are used to direct future monitoring efforts.  Systematic monitoring stations are typically placed on the 

smaller, unclassified streams that would not normally be evaluated during routine monitoring.  Biological monitoring is a key factor 

used in the selection of systematic sampling sites. 

Monitoring, data collection, and analysis are the basis for maintaining good water quality within the Sulphur River Basin.  These 

activities are an integral part of the Clean Rivers Program (CRP), a cooperative program administered by the Texas Commission on 

Environmental Quality (TCEQ), and directed by the Sulphur River Basin Authority (SRBA). Other entities participating in monitoring 

within the Basin are Texarkana College and the United States Geological Survey (USGS). The monitoring program described is 

conducted under the FY 2008-09 Quality Assurance Project Plan (QAPP) for the Surface Water Quality Monitoring Project for the 

Sulphur River Basin. The QAPP is used to plan, organize and define the quality assurance process for the program.  Quality assurance 

is an integrated system of management activities that ensures that data generated is of the type and quality needed for its uses.  Those 

uses include planning, assessment, and water quality management.  Elements of the program that are controlled by the QAPP include 

measurement and performance specifications, appropriate methods, field and laboratory quality control, data management, and 

verification and validation of the data.  Additionally, oversight of the laboratory quality system and process of corrective actions are 

described in the QAPP. The current QAPP is available for review on the SRBA webpage. 

http://www.twdb.state.tx.us/publications/reports/StateWaterPlan/2007/2007StateWaterPlan/2007StateWaterPlan.htm
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Flow monitoring  is utilized to support permitted discharger actions.  Typically the stream flow is measured monthly for a period of 

one or more years. 

 

Diel sampling or diurnal studies involve multiple field measurements conducted over a 24-hour period, using an electronic multi-

parameter probe.  This type of sampling usually records dissolved oxygen, temperature, conductivity, and pH measurements.  Diel 

sampling is frequently scheduled for areas where dissolved oxygen levels are a concern. 

 

Special studies are additional water monitoring projects designed to address a specific concern or to provide additional information as 

a result of a previous monitoring effort or a current issue.  The focus of these studies has been the improvement of water quality within 

a basin, and documentation of both current and historical watershed conditions. 

 

Biological Studies In addition to the standard station monitoring, biological and habitat evaluations are performed twice a year at 

selected stream stations.  These studies are used to evaluate the streamôs aquatic community and determine its appropriate ñaquatic life 

useò.  A narrative rating system is used to evaluate stream biology and habitat.  The categories are ñexceptionalò, ñhighò, 

ñintermediateò, and ñlimitedò. 

 

 

 

Water Quality Parameters by Group 
 

Field Parameters generally include: dissolved oxygen, conductivity, pH, temperature, stream flow, flow severity, Secchi disc depth 

(measurement of how deep light penetrates), and field observations.  These measurements provide information about the physical and 

chemical water quality characteristics at the sample site.  The dissolved oxygen concentration and the pH are especially important 

because they are criteria used in the assessment of water bodies.  

 

Dissolved Oxygen (DO) is the amount of oxygen dissolved in the water body as elemental oxygen.  Some concentration of dissolved 

oxygen or dioxygen, O2, is required by many aquatic organisms to survive.  The DO concentration is strongly influenced by level of 

photosynthetic activity during the day and the amount of respiration at night.  Favorable factors include aeration by riffles and wave 

action.  Higher temperatures have a negative impact.  

 

PH is a measure of the acidic or basic characteristic of a water body.  It is measured in pH units that typically range from 1 to 14 with 

a pH of seven being what is called neutral (neither acidic nor basic).  The pH is strongly influenced by the amount of photosynthesis 
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and respiration that is taking place in a water body.  Photosynthesis causes the pH to rise and respiration causes the pH to fall.  The pH 

in a lake typically goes up during the day and falls at night as the cycle changes from photosynthesis to respiration.  PH can also be 

impacted by the soil type with soils rich in limestone causing water to be basic.  Rain water is slightly acidic and if it absorbs sulphur 

oxides from the air, its pH becomes more acidic.  Rainwater that is more acidic than normal is referred to as ñacid rainò. 

 

Conventional Parameters are chemical and biological components found in water that typically require laboratory analysis.  These 

parameters generally include several forms of nitrogen and phosphorus, total dissolved solids, and total suspended solids. Within this 

grouping, nitrate-nitrogen, orthophosphate-phosphorus, and total phosphorus are nutrients. High levels of nutrients can cause 

excessive plant growth, which can lead to lower levels of dissolved oxygen in the water body and reduce the ability of aquatic 

organisms to survive.  At higher levels, nitrates are a threat to human consumption.  Chlorophyll-a is the green pigment in algae cells, 

and its concentration is measured in order to predict the amount of algae in a water body  Bacteria are monitored to assess health 

considerations.  Usually indicator bacteria, such as E. coli or fecal coliform, are monitored to determine if there is broad contamination 

that would necessitate a health warning.  High concentrations of algae and bacteria can result in taste and odor problems in drinking 

water 

 

Metal Parameters generally include the concentration of aluminum, arsenic, chromium, copper, nickel, silver, zinc, barium, 

molybdenum, calcium, selenium, iron, and manganese. These are measured to evaluate the potential for exposure to toxic 

concentrations of metals.  The concentration of mercury in fish tissue is frequently used to issue consumption warnings for fish taken 

from contaminated water bodies. 

 

Biological Parameters:  The index of biotic integrity (IBI)  has been developed in order to assess the health of a biological system, 

like a stream, river, or lake.  Assessments are done at selected stream locations by collecting data on fish and invertebrate populations 

and the condition of the stream and riparian habitat.  The data is used to develop metrics (numerical evaluations or indexes) that result 

in a score that describes the ability of the stream to support aquatic life.  The indexes include criteria that reflect fish species richness 

and composition, number and abundance of indicator invertebrate species, trophic organization and function, reproductive behavior, 

and the types and availability of habitat.  Each dataset is scored based on its numerical range.  The numerical ranges of the scores of 

the indexes are assigned to one the four ranges: limited, intermediate, high and exceptional.  Together the combined indices will 

determine if the stream is meeting its designated uses for aquatic life support.  Biological and habitat assessments must be conducted 

during the index period that runs from March 15 to October 15.  Biological monitoring is usually done twice during the year and one 

of the monitoring events is done during the critical period from July 1 to September 30.  This is usually the warmest and driest set of 

conditions and represents a worst case scenario. 

 Sites on the stream are selected to represent conditions of the entire water body. The ñreachò of the stream that is assessed 

should have a variety of habitats such as a run, a pool, a glide, and a riffle, and should not be impacted by a tributary or discharge 
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within the reach. During a biological assessment, measurements are taken to assess the availability and types of habitat at each site. 

Measurements include stream width and depth, bank slope, stream type, in stream cover, substrate type, percent erosion and the 

natural buffer and vegetation along the stream bank. The metrics used to assess habitat quality compare the availability of different 

types of habitat, bank and substrate stability and changes and impacts of flow. 

 

 To assess the benthic community of a stream, benthic organisms (bottom dwellers) are collected using a kick net sampling 

method.  In this method, an area of the bottom or substrate is disturbed for five minutes with a net positioned downstream to capture 

the organisms that are carried to the net by the current.  The invertebrates are separated by type of feeding method (gatherers, 

predators, and collectors), as well as into intolerant and tolerant species, along with the ratio of the different invertebrate types found 

at each site to determine the benthic index or metric. 

 The streams ability to support fish is assessed.  Fish are collected using seining and electroshocking techniques. The fish that 

are collected during the assessment are separated by species, size categories, method of feeding, natives and non-natives, and those 

with diseases and anomalies.  This data is assembled into a metric or score that is used to judge the stream quality. 

 

CRP Coordinated Monitoring in FY2008 

 
Coordinated monitoring meetings are held once a year to bring all the monitoring agencies and entities together to discuss 

streamlining and coordinating monitoring efforts within the Basin.  These meetings are one of the key events of the Clean Rivers 

Program.    

 

On April 4, 2008, a meeting was held to discuss and develop a coordinated basin-wide monitoring schedule for the Sulphur River 

Basin Fiscal Year 2009 Clean Rivers Program.  The meeting was held at the Northeast Texas Municipal Water District Executive 

Offices in Hughes Springs, Texas, and participants included TCEQ and SRBA personnel.  Issues detailed in the report, Monitoring 

Priorities for Concerns and Non Supporting Parameters Based on the 2008 Texas Water Quality Inventory, produced by the TCEQ, 

were used as a guide for addressing sampling and water quality issues in the Basin. 

 

A detailed monitoring schedule for fiscal year 2009 is available at http://cms.lcra.org/schedule.asp?basin=3&FY=2009, as part of the 

interactive database for statewide coordinated monitoring schedules.  A link to this schedule can be found on the SRBA website at 

http://www.sulphurr.org.  Tables and maps showing the location and monitoring entity of all scheduled FY2008 and FY 2009 

sampling stations are presented on pages 10 through 12 of this report.  The name for Cooper Lake was recently changed to Jim 

Chapman Lake, JCL.  In some instances two entities will monitor the same site.  This usually represents differences in time of year or 

the type of monitoring.  Occasionally SRBA and TCEQ personnel will monitor the same monitoring at a site for quality assurance 

purposes. 
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   *The name of Cooper Lake has recently been changed to Jim Chapman Lake (JCL)in honor of Jim Chapman. 

 

 

Sulphur River Basin Monitoring Sites 
FY 2008     FY 2008  FY 2009  FY 2009 

Site ID Site Description  Site ID Site Description  Site ID Site Description  Site ID Site Description 

10198 WHITE OAK CREEK AT US 259  14101 WRIGHT PATMAN LAKE SITE DR  10198 WHITE OAK CREEK AT US 259  16860 WRIGHT PATMAN LK IN BIG CREEK 

10199 WHITE OAK CREEK AT US 271  14102 WRIGHT PATMAN LAKE SITE DC  10199 WHITE OAK CREEK AT US 271  16863 ANDERSON CREEK AT CR4126 

10201 WHITE OAK CREEK AT FM 900  14103 WRIGHT PATMAN LAKE SITE EC  10201 WHITE OAK CREEK AT FM 900  17075 COOPER LAKE* IN DOCTORS CK ARM 

10212 SULPHUR RIVER BRIDGE ON US 59  15061 WRIGHT PATMAN LAKE AT N SHORE  10212 SULPHUR RIVER BRIDGE ON US 59  18555 RICE CREEK AT BOWIE CR 4125 

10214 WRIGHT PATMAN LAKE AT SH 8  15211 COOPER LAKE* MID LAKE  10214 WRIGHT PATMAN LAKE AT SH 8  20099 WHITE OAK CREEK AT FM 69 

10215 SULPHUR RIVER AT US 67  16205 WRIGHT PATMAN LAKE AT ATLANTA  10215 SULPHUR RIVER AT US 67    

10218 SULPHUR RIVER AT CR NW 39  16859 WRIGHT PATMAN LK AT IP INTAKE  10218 SULPHUR RIVER AT CR NW 39    

10200 ROCK CREEK AT FM 69  16860 WRIGHT PATMAN LK IN BIG CREEK  10200 ROCK CREEK AT FM 69    

10222 S SULPHUR R AT SH 19  16863 ANDERSON CREEK AT CR4126  10222 S SULPHUR R AT SH 19    

10226 DAYS CREEK AT STATELINE RD  17075 COOPER LAKE* IN DOCTORS CK ARM  10226 DAYS CREEK AT STATELINE RD    

10231 NORTH SULPHUR R AT SH 24/19  20099 WHITE OAK CREEK AT FM 69  10231 NORTH SULPHUR R AT SH 24/19    

10238 SOUTH SULPHUR RIVER AT SH 11  20100 HORSE CREEK AT TITUS CR 3445  13783 SULPHUR RIVER AT KCS RAILROAD    

13783 SULPHUR RIVER AT KCS RAILROAD  20101 SMACKOVER CREEK AT TITUS CR 34  15061 WRIGHT PATMAN LAKE AT N SHORE    

14097 WRIGHT PATMAN LAKE SITE AC     15211 COOPER LAKE* MID LAKE    

14098 WRIGHT PATMAN LAKE SITE AL     15490 RICE CREEK AT FM 1840    

14099 WRIGHT PATMAN LAKE SITE BC     16205 WRIGHT PATMAN LAKE AT ATLANTA    

14100 WRIGHT PATMAN LAKE SITE CC     16859 WRIGHT PATMAN LK AT IP INTAKE    
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Sulphur River Basin Water Quality Conditions 
 

Every two years, the state must assess the quality of their water and submit a report to the Environmental Protection Agency (EPA) 

detailing the extent to which each water body in the state meets water quality standards.  The TCEQ publishes this assessment as the 

Texas Water Quality Inventory.  This document has three main parts: the Texas Water Quality Inventory, which gives the status of all 

the waters in the state, the Texas Section 303(d) List, that identifies waters that do not meet one or more of the standards set for their 

use and the Texas Section 305(b) List that identifies waters where concerns exist.  The technical process is described by the following: 

 

Classified Segments: To access and manage surface waters, TCEQ subdivides significant water bodies into classified segments.  

Most perennial streams, rivers, lakes, and bays in the state are classified segments and are individually defined in the Texas Surface 

Water Quality Standards.  Each segment is intended to have relatively homogeneous chemical and hydrological characteristics.  

Classified segments are assigned four-digit numbers.  The first two digits correspond to the river basin in which they are located.  The 

last two digits distinguish individual segments within the particular basin.  The Sulphur River and its tributaries have been designated 

as basin ñ03ò and segment 0304 is Days Creek.  Tributaries to a segment are distinguished by adding a letter following the four digits.  

There are seven distinct river and lake segments in the Sulphur River Basin. 

 

Water Quality Standards: The Texas Surface Water Quality Standards are made up of two components: designated uses and criteria.  

A designated use describes one way a water body may be used.  They include general use, aquatic life use, contact recreation use, and 

public water supply use.  Criteria are usually numeric but are sometimes narrative or verbal categories.  Numeric criteria are 

benchmarks used to evaluate water quality data or conditions. 

 

Designated uses: 

 General Use-Temperature, pH, chloride, sulfate and total dissolved solids measurements are used to gauge support for this use. 

As mentioned above, each of these constituents has an associated criterion. For example, the pH criterion in the Sulphur River is 

a range between 6.5 and 8.5 standard units as outlined in the Texas Surface Water Quality Standards.  The chloride, sulfate, and 

TDS criteria for Sulphur River (Segment 0303) are 80 parts per million (ppm), 180 ppm, and 600 ppm, respectively.  When 

parameters are outside the pH criterion or exceed the chloride, sulfate or TDS criterion, the water is less than ideal for general 

use.  The water tends to leave substantial residue when it evaporates, causes metals to corrode, be of limited use in irrigation, and 

require expensive treatment for many other uses. 
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Aquatic Life Use- Several criteria have been established to determine support for aquatic life use. Biological monitoring, the 

measurement of fish and macroinvertebrate populations (insects, etc.) and their habitat, offers the most accurate account of the 

health of an aquatic ecosystem.  Narrative criteria for biological monitoring are exceptional, high, intermediate, and limited.  

Because biological monitoring is resource intensive, cost prohibitive, and flow dependent, dissolved oxygen (DO) is the criteria 

most frequently used to determine if a water body meets its aquatic life use.  The DO criterion is usually listed as the minimum 

24-hour average that is acceptable at any site within the segment.  The DO criterion for Sulphur River is 5.0 ppm.  Fish and other 

biological organisms do not necessarily die when DO levels are low, but they generally do not reproduce or compete 

successfully over time. 

 

Contact Recreation-This use refers to the ability of a water body to safely support activities that involve physical contact with 

water such as swimming. The applicable water quality criterion for contact recreation is a measure of bacteria levels. In 

freshwater bodies, E. coli is the preferred indicator organism.  For the Sulphur River the criteria is 126 organisms per 100 mL of 

water.  A high level of E. coli bacteria indicates that other pathogenic organisms are likely in the water and swimming and other 

forms of contact should be avoided. 

 

Public Water Supply-A public water supply (PWS) is a water body used to supply water to a public water system. The raw 

surface and technical summary of finished water of a PWS may be assessed against human health criteria (metals, organics) or 

against secondary criteria (total dissolved solids, chloride, and sulfate). While human health criteria may be used to list a water 

body as impaired, secondary criteria may only be used to designate a concern.  Water that does not meet the general use criterion 

or contains high levels of toxic metals or organic compounds may not be a good candidate for drinking water due to the high cost 

of treatment to achieve human health standards.  

 

 

If a water body (or portion thereof) is found not to meet one of its designated uses, it will be considered to be Impaired and placed on 

the Texas Section 303(d) List of Impaired Waters.  The criteria and conditions necessary for listing of a water body are included in the 

following table. 
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The criteria and conditions necessary for listing a water body on the Texas Section 303(d) are included in the following table. 

 

 

 

 

 

 

 

 

Constituent Criteria Calculation Used for Impairment 

Total Dissolved Solids (TDS) 
Chloride 
Sulfate 

Water body (segment) 
specific 

Average of samples in the segment are above the criteria 

Dissolved Oxygen 
(for High Aquatic Life Use) 

3.0 mg/L grab sample 
5.0 mg/L 24-hr average 

10% of samples are below the criteria 
10% of samples are below the criteria 

pH 6.5 minimum 
9 maximum 

10% of samples are above or below the criteria 

E. coli 126 
394 

Geometric mean is greater than the criteria 
25% of samples are above the criteria 

Enterococci 35 
89 

Geometric mean is greater than the criteria 
25% of samples are above the criteria 

 
 

A number of Texas streams and water bodies are impacted by eutrophication, a process fueled by excess nutrients.  These water 
bodies are characterized by excessive plant and algae growth and large swings in DO and pH.  No numerical criteria are available to 
use as benchmarks for the levels of nutrients or the impact of eutrophication.  The State of Texas is using a set of narratives that 
simply express the parameter of interest by name.  Associated with each parameter is an arbitrary screening level that is calculated 
based on the 85th percentile level of the nutrient in state waters.  When the screening level is exceeded (the parameter exceeds the 
85th percentile or is in the poorest 15 percent for water quality), the parameter is said to be of concern. Screening levels are used to 
determine if there is a water quality concern and does not indicate an impairment. The following table has the applicable narratives 
and the screening levels. 

Constituent 
(Narrative) 

Screening Levels Calculation Used for Concern 

 Stream Reservoir Tidal Stream  

Ammonia-Nitrogen  0.33 0.11  0.46  
 
20% of samples are above the screening level 

Nitrate-Nitrogen 1.95 0.37 1.10 

OrthoPhosphate-
Phosphorus 

0.37 0.05 0.46 

Total Phosphorus 0.69 0.20 0.66 

Chlorophyll a  14.1 26.7 21.0 
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Seven bodies of water in the Sulphur River Basin are currently listed in the 2008 Texas Section 303(d) List (March 19, 2008) for non-

support of a variety of standards. These segments include:  

¶ Wright Patman Lake (Segment 0302) - non-supporting of dissolved oxygen and pH 

¶ White Oak Creek (Segment 0303B) - non-supporting of dissolved oxygen 

¶ Swampoodle Creek (Segment 0304A)- impaired fish and macrobenthic communities 

¶ Cowhorn Creek (Segment 0304B)- impaired fish and macrobenthic communities 

¶ North Sulphur River (Segment 0305)- impaired habitat, fish and macrobenthic communities  

¶ Cooper Lake (Segment 0307)- non-supporting due to high pH 

¶ Upper South Sulphur River (Segment 0306)- non-supporting due to high pH 

 

 

 

Each of the watersheds in the Sulphur River Basin is described in following sections:   

 

South Sulphur River Watershed 
 

The South Sulphur River Watershed has an approximate area of 676 square miles and is located in the northern reaches of the Texas 

Blackland Prairies Ecoregion.  The streams in the upper portions of the watershed form the South Sulphur River, which flows into Jim 

Chapman Lake.  These streams have low or intermittent flow during dry summer periods.  A number of small intermittent streams 

flow directly into Jim Chapman Lake.  The South Sulphur River below Jim Chapman Lake is fed by a number of small intermittent 

streams, but its base flow is controlled by releases from Jim Chapman Lake.  The vegetation of this watershed is generally marked by 

extensive agricultural clearing. The areas surrounding the South Sulphur River contain stands of water oak, elm, and hackberry, while 

the south shore of Jim Chapman Lake is composed primarily of post oak forest.  

 

Segments:  0303ðSulphur/South Sulphur River, 0303AðBig Creek Lake (unclassified water body), 0306ðUpper South Sulphur 

River, 0307ðJim Chapman Lake, and 0307AðMiddle Sulphur River (unclassified water body).  
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Water Bodies: Jim Chapman Lake and Big Creek Lake.  

 

Cities: Commerce (pop. 7,669), Cooper (pop. 2,150), Wolfe 

City (pop. 1,566), and Ladonia (Pop. 667).  

 

Counties: Portions of Fannin, Hunt, Delta, and Hopkins 

Counties.  

 

Land Use:  Land use in the South Sulphur River Watershed is 

dominated by agricultural lands that occupy the majority of the 

watershed.  Agriculture in this watershed is focused on cattle, 

rangeland, and crops.  There are limited areas surrounding the 

South Sulphur River and the south shore of Jim Chapman Lake 

which contain remnants of the original riparian forests of this 

area.  

 

Soils:  Soils of the South Sulphur River floodplain are primarily 

clayey Trinity, Kaufman, and Tinn soils.  Soils adjacent to the 

Sulphur River floodplain are typically loamy Wilson and 

Crockett soils.  Upland soils of the watershed are usually clayey 

Houston Black and Leson soils.  

 

Permitted Discharges:  There are six municipal wastewater treatment facilities, two industrial permits, and one confined animal 

feeding operation (CAFO) permit in this watershed (see map on page 28). 

 

Water Quality Issues for South Sulphur Watershed (See Part II for Detail): 

 

Segment 0303ðSouth Sulphur River below Jim Chapman Lake 

The South Sulphur River generally exhibits a slightly alkaline pH. Conductivity and dissolved solids levels are generally moderate in 

this segment.  Tributaries of the South Sulphur River below Jim Chapman Lake (upper reaches of Segment 0303) include Big Creek, 

Brushy Creek, and Lake Creek. Big Creek Reservoir is the only water body of significant size in this segment. There are no permitted 

dischargers in this segment. 
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Segment 0306ðUpper South Sulphur River above Jim Chapman Lake 

The water quality problems identified in this segment are consistent with the development of excessive levels of photosynthesis and 

respiration initiated by large nutrient loads. This segment is on the 2008 Water Quality Inventory with concerns for screening levels 

for orthophosphorus, nitrate, chlorophyll-a, and total phosphorus, and was added to the 2008 Texas 303(d) List for pH.  Four 

municipal waste dischargers are permitted in this segment. 

 

Segment 0307ðJim Chapman Lake 

Jim Chapman Lake (Segment 0307) is the largest body of water in the South Sulphur River Watershed. The lake covers about 19,000 

acres and is surrounded by thousands of acres devoted to parks and wildlife management. The South Sulphur River, the Middle 

Sulphur River, and Pecan Creek among others flow directly into Jim Chapman Lake.  The water of Jim Chapman Lake has average 

conductivity and moderate levels of alkalinity, total dissolved solids (TDS), chloride, and sulfate. The Middle Sulphur River (Segment 

0307A) exhibits similar pH, conductivity, and dissolved solids levels. This segment includes two municipal waste permits and two 

industrial permits. 

 

In 2006, impairments and drought related changes taking place at Jim Chapman Lake near Sulphur Springs were a topic of concern. 

Water quality impairments in Texas are required to be assessed every two years, and as of 2008, Jim Chapman Lake is listed as having 

an impairment of high pH in all four areas of the lake. Although the pH level of waters within the region containing Jim Chapman 

Lake are expected to range between 6 and 8.5, those in Jim Chapman Lake have been recorded at higher values. However, this higher 

pH level may actually be the normal condition for this body of water. A map of Northeast Texas detailing its ecological regions shows 

Jim Chapman Lake to be in a different ecological region than it is currently listed. A change in the designated ecological region for 

Jim Chapman Lake would accommodate a common lake pH range from 6 to 9.0.  If the EPA accepts the TCEQ proposal for an 

ecological region change for Jim Chapman Lake, pH will no longer be considered an impairment for this water body. 

 

FY 2009 Monitoring:  Sampling within this basin during fiscal year 2009 included two routine stations monitored by TCEQ. 
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North Sulphur River Watershed 
 

The North Sulphur River Watershed has an approximate area of 476 square miles and extends from the extreme northwestern end of 

the basin to the confluence of the North and South Sulphur 

Rivers.  Flows in the upper reaches of the North Sulphur River 

(Segment 0305) are intermittent.  The lower segment is 

intermittent with perennial pools during the dry season. A USGS 

stream flow gauge station (USGS 07343000) is located on the 

North Sulphur River near the City of Cooper.  Major tributaries 

draining the North Sulphur River Watershed include Auds Creek, 

Maxwell Creek, Cane Creek, Rowdy Creek, Ghost Creek, and 

Baker Creek.  This watershed is located in the northern reaches 

of the Texas Blackland Prairies Ecoregion. The vegetation of the 

watershed is marked by a transition from the extensive 

agricultural clearing of the western portion of the basin to the 

more forested eastern portion. 

 

Segment: 0305ðNorth Sulphur River  

 

Water Bodies:  No large water bodies are found in this 

watershed. 

 

Cities:  Paris (pop. 25,898), Honey Grove (pop. 1,746), and 

Ladonia (pop. 667)  

 

Counties:  Fannin, Delta, and Lamar Counties 

 

Land Use:  Land use in the North Sulphur River Watershed is dominated by agribusiness. Over ninety percent of the land in this 

watershed is devoted to agricultural purposes. 

 

Soils:  Soils of the North Sulphur River floodplain are primarily clayey Trinity and Kaufman soils.  Upland soils of the watershed are 

typically clayey Houston Black, Leson, and Heiden soils. 
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Permitted Dischargers:  The dischargers permitted in the North Sulphur River Watershed include six industrial permits, one 

municipal permit, and one CAFO permit (see map on page 28). 

 

Water Quality Issues for North Sulphur Watershed (See Part II for Detail): 

 

Segment 0305:  Field parameters indicate that water in the North Sulphur River tends to be turbid, slightly alkaline, high total 

dissolved solids, and of moderate to high conductivity.  Nutrient concentrations in this watershed are moderate to high in terms of the 

amount needed for plant growth under favorable conditions.  The North Sulphur River watershed has been placed on the 2008 Texas 

303(d) List and the 2008 Texas Water Quality Inventory for being non-supportive of habitat standards, impaired fish, and impaired 

macrobenthic communities.  Much of this segment is characterized by extensive channelization with little or no suitable cover for fish 

and benthic organisms. 

 

FY 2009 Monitoring:  Monitoring within the North Sulphur River Watershed for fiscal year 2009 included one routine station 

sampled by TCEQ for E. coli bacteria, conventional parameters, flow, and field parameters.   

 

 

 

 

Sulphur River Watershed 
 

The Sulphur River Watershed has an approximate area of 1012 square miles and occupies the northern half of the central basin. This 

watershed is drained by the lower reach of Segment 0303, the Sulphur River from the confluence of the North and South Sulphur 

Rivers to upper part of Wright Patman Lake. The Sulphur River is perennial throughout this reach and is the major source of water for 

Wright Patman Lake.  Major streams of the Sulphur River Watershed include Bassett, Cuthand, Boothe, Cedar, Dillard, Elm, 

Shawnee, Mustang, and Little Mustang Creek.  A United States Geological Survey stream flow gauge station (USGS 07343200) is 

located on the Sulphur River near the City of Talco.  The Sulphur River Watershed is environmentally diverse, as evidenced by its 

location at the junction of four ecoregions.  The eastern portion of the watershed lies in the South Central Plains, the western portion 

in the Texas Blackland Prairies, the central portion in the Central Oklahoma-Texas Plains, and the vicinity surrounding the Sulphur 

River in the southern portion in the East Central Texas Plains.  Although land use in the Sulphur River Watershed is dominated by 

agricultural activities, forested land occupies a significant portion of the area.  
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Segment: 0303-Sulphur/South Sulphur River 

 

Water Bodies: Although there are several small impoundments 

near the City of Clarksville, the largest body of water in the 

Sulphur River Watershed is River Crest Lake adjacent to the 

Sulphur River south of the City of Bogota. 

 

Cities: Clarksville (pop. 3,883), Blossom (pop. 1,439), Bogota 

(pop. 1,396), Detroit (Pop. 776), Deport (pop. 718), and Talco 

(pop. 570).  

 

Counties: Portions of Lamar, Red River, Cass, Morris, and 

Bowie Counties. 

 

Land Use: Vegetation of the watershed can be described as Post 

Oak Woods with a mosaic of crops in the west, native/introduced 

grasslands in the east, and a Water Oak - Elm - Hackberry Forest 

vegetation region on the Sulphur River floodplain and 

surrounding vicinity. 

 

Soils: Soils of the bottomlands of the Sulphur River floodplain are primarily of the somewhat poorly drained, clayey Kaufman - 

Gladewater association. Upland soils of the watershed are typically loamy Woodtell-Wrightsville-Annona association. 

 

Permitted Discharges: The permitted dischargers in the Sulphur River Watershed include seven municipal discharge permits, six 

industrial permits and one CAFO permit (see map on page 28). 

 

Water Quality Issues for Sulphur Watershed (See Part II for Detail): 

 

Segment 0303--Sulphur/South Sulphur River 

The Sulphur River exhibits moderate conductivity and dissolved solids levels. Average concentrations of chloride and sulfate increase 

from upstream to downstream stations, and pH values tend to be alkaline.  The aquatic life, contact recreation, fish consumption and 

general use are all supported in this segment. 
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FY 2009 Monitoring:  The sampling in this watershed during fiscal year 2009 included three stations monitored by TCEQ. 

 

 

White Oak Creek Watershed 

 
The White Oak Creek Watershed is an unclassified tributary of Segment 0303.  The watershed has an approximate area of 776 square 

miles and occupies much of the south central basin.  Smaller streams of the watershed are drained by White Oak Creek, which is 

perennial from its origin near Lake Sulphur Springs to its confluence with the Sulphur River (Segment 0303). Major tributaries of 

White Oak Creek include North and East Caney Creek, Wolfpen Creek, Mitchell Creek, Stouts Creek, Big Creek, Ripley Creek, Piney 

Creek, Stinking Creek, Snake Creek, Lacy Creek, and House Creek.  A USGS stream flow gauge station (USGS 07343500) is located 

on White Oak Creek near the City of Talco.  The White Oak Creek Watershed spans three ecoregions.  The eastern third lies in the 

south central plains; the central third is in the northernmost reach 

of the East Central Texas Plains; and the western third lies in the 

Texas Blackland Prairies.  Texas Parks and Wildlife classifies 

the vegetation of the watershed as primarily a mosaic of Post 

Oak Woods and native/introduced grasses. The central portion, 

northwest of Mount Pleasant, is considered a Pine-Hardwood 

forest vegetational region.  The bottomlands of the White Oak 

Creek floodplain lie in a Water Oak-Elm-Hackberry Forest 

vegetation region 

 

 

Segment: 0303B (White Oak Creekðunclassified water body) 

 

Water Bodies: Lake Sulphur Springs and Century Lake are 

impoundments of White Oak Creek, northwest of Sulphur 

Springs. 

 

Cities: Sulphur Springs (pop. 14,551), Mount Vernon (pop. 

2,286), and Naples (pop. 1,410).  

 

Counties: Portions of Hopkins, Franklin, Titus, Morris, and Cass Counties. 
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Land Use: Agricultural land uses occupy over one half of the area, while forest occupies almost another third.  A portion of the 

watershed has been set aside for Texas State controlled hunting. 

Soils: Soils of the floodplain and bottomlands of White Oak Creek and its tributaries are primarily poorly drained, loamy, Nahatche 

and Estes soils. Upland soils in the eastern half of the watershed are typically moderately well drained and slowly permeable loamy 

Woodtell-Freestone soil associations. Upland soils of the upper western portion of the watershed are moderately well drained and very 

slowly permeable, loamy Crockett soils. 

 

Permitted Discharges:  The permitted discharges in the White Oak Creek Watershed include twenty eight permits for CAFOs, two 

industrial discharge permits, and three municipal discharge permits (see map on page 28). 

 

Water Quality Issues for Sulphur Watershed (See Part II for Detail): 

 

Segment 0303BðWhite Oak Creek 

White Oak Creek (Segment 0303B), is included on the 2008 Texas 303(d) List(March 19, 2008) as a result of depressed dissolved 

oxygen concentrations along its entire length.  The 2008 Water Quality Inventory also lists concerns for Segment 0303B_03 of this 

creek for bacteria, nitrate, orthophosphate, and total phosphorus. 

 

FY 2009 Monitoring:  The sampling in this segment during fiscal year 2007 included three TCEQ sites and two systematic sites by 

monitored by Texarkana College.  The two systematic sites include biological studies. 

 

Wright Patman Lake Watershed 
 

The Wright Patman Lake Watershed has an approximate area of 478 square miles and occupies much of the middle-east third of the 

basin.  It includes Wright Patman Lake (Segment 0302) and its direct tributaries.  Major tributaries of the Wright Patman Lake 

Watershed include a small part of Segment 0303 of the Sulphur River, Anderson Creek, Big Creek, and Elliot Creek.  A USGS stream 

flow gauge station, (USGS 07344000), is located below Wright Patman Lake near Darden.  The Wright Patman Lake Watershed is 

located in the South Central Plains Ecoregion.  The watershed is composed of small cattle farms, timber farms, a large federal arsenal, 

and Corp of Engineers lands associated with Wright Patman Lake.  Wright Patman Lake was initially constructed for flood control. It 

serves as a water supply and center for recreation for Texarkana and surrounding communities 
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Segments:  0302ðWright Patman Lake, and a small portion of 

0303ðSulphur/South Sulphur River. 

 

Water Bodies:  Wright Patman Lake 

 

Cities:  New Boston (pop. 4,808), DeKalb (pop. 1,769), Maud 

(pop. 1,028), Redwater (Pop. 872), and Douglassville (pop. 175).  

 

Counties: Bowie, Cass, and Red River Counties. 

 

Land Use: Land use in the Wright Patman Lake Watershed is 

dominated by forest, with agricultural land uses occupying only a 

third of the area. Vegetation of the watershed includes a pine-

hardwood region in the east and a native/introduced grasses region 

in the west.  The Anderson Creek and Sulphur River bottomlands 

upstream of Wright Patman Lake contain portions of willow and 

water oak forest. A portion of the watershed has been set aside for 

Texas State controlled hunting. 

 

Soils: Soils of the bottomlands of the major tributaries and Sulphur River floodplains are primarily clayey Gladewater-Kaufman soils. 

Upland soils are typically loamy Sawyer-Eylan-Woodtell soils. 

 

Permitted Discharges:  There are six industrial permits, four municipal permits and one CAFO permit in this watershed.  There is a 

federal superfund site, Lone Star Army Ammunition Plant, located near Elliott Creek in the northeast portion of the watershed. (See 

map on page 28) 

 

Water Quality Issues: 

Segment 0302ðWright  Patman Lake 

Wright Patman Lake was initially constructed for flood control. Additional benefits include its use as a water supply by Texarkana and 

surrounding communities, and lake recreation which has increasingly become a major component. Although development has 

occurred along the lake shore in many areas, some portions of the upper reaches of Wright Patman Lake are considered swamp-like. 

Urban concentrations in the watershed are primarily located in the cities of New Boston, DeKalb, Douglasville, Maud, and Redwater. 
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Water Quality Issues for Wright Patman Lake Watershed (See Part II for Detail): 
 

Segment 302:  Wright Patman Lake is included in the 2008 Water Quality Inventory due to non-support of aquatic life use in the 800 

acres near the dam, the 300 acres at the International Paper intake, and the 4000 acres in the upper portion of the lake as a result of low 

dissolved oxygen concentrations.  High pH levels result in non-support of general uses in 5 regions of the lake (the northeast corner of 

the reservoir, the 200 acres in the northwestern tip of lake, the Big Creek arm, the 4000 acres mid-lake, and the 1600 acres in the 

upper mid-lake).  Wright Patman Lake is included on the 2008 Texas 303(d) List for these same problems. In addition, concerns with 

screening levels for ammonia at three sites (the International Paper intake, the northeast corner of the lake, and the upper portion of the 

lake) and nutrient screening levels for chlorophyll-a at three sites (the International Paper intake, the northeast corner, and the Big 

Creek arm) are expressed in the 2008 Water Quality Inventory. 

 

Segment 0303:  Sulphur River  

A small portion of the Sulphur River is in the Wright Patman Lake Watershed. There are no concerns listed in either the 2008 Texas 

303(d) or 2008 Water Quality Inventory Lists for this portion of the river. 

 

FY 2009 Monitoring:  Sampling in the Wright Patman Lake Watershed in fiscal year 2009 included, four by TCEQ, and five by 

SRBA.  Two of the sites monitored by SRBA included biological monitoring. 
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Lower Sulphur River Watershed 
 

The Lower Sulphur River Watershed has an approximate area of 164 square miles and is composed of the Sulphur River from Wright 

Patman Lake to the Arkansas border (Segment 0301), its tributaries, and the 

Texas portion of Days Creek (Segment 0304).  The proportion of urban land is 

substantially higher in the Lower Sulphur River drainage area than in the other 

portions of the Sulphur River Basin.  The Lower Sulphur River drainage is 

located in the South Central Plains Ecoregion, which Texas Parks and Wildlife 

classifies as primarily a Pine-Hardwood Forest vegetation region.  A large 

urban zone is centered on the City of Texarkana and surrounding communities. 

There are no USGS gauge stations in this watershed. 

 

Segments: 0301-Sulphur River below Wright Patman Lake, 0304-Days Creek, 

0304B-Cowhorn Creek (unclassified water body). 

 

Water Bodies: Although there are numerous small impoundments on Days 

Creek and its tributaries, there are no large reservoirs in the Lower Sulphur 

River Watershed. 

 

Cities: Texarkana (pop. 34,782), Queen City (pop. 1,613).  

 

Counties: Portions of Bowie and Cass Counties. 

 

Land Use: Land use is dominated by rural land uses except in the vicinity of Texarkana where urban uses predominate.  Much of the 

watershed west of Wright Patman Lake is low lying bottom land subject to flooding based on the rate of release from Wright Patman 

Lake.  The International Paper company has a large paper mill with large holding ponds near the Texas-Arkansas border. 

 

Soils: Soils of the watershed are the moderately well drained, having moderate to low permeability, and of the loamy Sawyer-Eylan-

Woodtell soil association. 

 

Permitted Discharges: The Lower Sulphur River Watershed contains five permitted industrial dischargers, and three municipal 

dischargers (see map page 28). In addition, there are two federal superfund sites located in this watershed near the City of Texarkana, 

Texarkana Wood Preservers and Koppers. These superfund sites are site of past wood treatment facilities. 
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Water Quality Issues for Lower Sulphur River Watershed (See Part II for Detail): 

 

Segment 0301ðSulphur River below Wright Patman Lake  

The reach of the Sulphur River from Wright Patman Lake to the Arkansas border (Segment 0301) and its tributaries constitute this 

drainage area. The 2008 Texas Water Quality Inventory lists Segment 0301 as having a concern for screening levels for chlorophyll-a. 

The aquatic life and general use in this segment are fully supported.  

 

Segment 0304ðDays Creek 

Days Creek (Segment 0304) is the largest tributary of the Lower Sulphur River, intersecting with the main portion of the river in 

Lafayette County, Arkansas.  The Days Creek drainage occupies the far northeastern corner of the basin in the area surrounding the 

City of Texarkana. Days Creek has a substrate primarily composed of sand and silt. Days Creek is on the 2008 Texas Water Quality 

Inventory for use concerns due to high concentrations of a variety of polycyclic aromatic hydrocarbons (PAHs) in the sediment.  This 

contamination is believed to be the result of creosote discharges from three closed wood treatment plants located upstream of 

sampling sites.  Disturbance of the stream bottom often results in the release of an oily sheen, which has initiated concern regarding 

sediment contamination in this area.  The urbanized area of Texarkana occupies approximately half the Days Creek watershed, which 

also drains the communities of Wake Village and Nash. 

 

Swampoodle Creek (Segment 0304A) and Cowhorn Creek (Segment 0304B), both unclassified water bodies, are listed on the 2008 

Texas 303(d) List for impaired fish and macrobenthic communities, and are included in the 2008 Texas Water Quality Inventory for 

habitat concerns. 

 

FY 2009 Monitoring:The sampling in fiscal year 2009 within the Lower Sulphur River Watershed included two sites monitored by 

TCEQ and one site by SRBA. 
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Overview of Monitoring by the SRBA during FY2008 
 

SRBA monitored five routine sites and four systematic sites in FY2008.  The site locations are detailed in a map on page 11. Three of 

the routine sites are on Wright Patman Lake (Segment 0302).  These sites were monitored six times during the year.  Four of the 

monitoring events were part of a regular quarterly rotation plus two additional events to make a total of four events in the summer 

months (May-August).  Each of the quarterly monitoring events included field parameters, depth profiles, and conventional water 

chemistry.  Diel studies, 24-hour monitoring, were conducted four times during the summer months.  Multiprobe units were deployed 

to collect 24-hour sets of data for dissolved oxygen, pH, conductivity, and temperature.  Several locations on the lake are on the 2008 

Texas §303(d) List for depressed dissolved oxygen and high pH.   Additional summer monitoring of the lake sites was designed to 

further investigate the identified problem conditions of depressed dissolved oxygen and high pH.  The low level of dissolved oxygen 

and high pH values are associated with eutrophication in older lakes like Wright Patman Lake.  The dissolved oxygen level and pH 

tend to soar during the day and fall at night in response to the changing cycle of photosynthesis (day-produces oxygen) and respiration 

(night-utilizes oxygen).  This phenomenon is most pronounced when a large amount of algae is present and adequate nutrients are 

available to allow growth.  Wright Patman Lake is also on the 2008 Water Quality Inventory for high levels of ammonia and 

chlorophyll at multiple sites.  Ammonia is a nutrient that supports algae growth, and chlorophyll is a good indicator of the amount of 

algae present.  The water chemistry results from the summer monitoring show mostly non-detect analyses for the ammonia parameter.  

Only 2 of 6 values were slightly greater than the non-detect limits and were well below the screening level. The chlorophyll values at 

North Shore Site exceeded the criteria in the July monitoring, but were within criteria for chlorophyll in all other events.  The 

International Paper site exceeded pH criteria in August and the North Shore Site exceeded the pH criteria in July and August.  The 

Wright Patman Lake Site at Hwy 8 failed to meet minimum dissolved oxygen criteria for summer events with the exception August.   

 

The two other routine sites are on streams, Days Creek (Segment 0304) and Anderson Creek (Segment 0302).  The Days Creek Site 

has been monitored by SRBA for a number of years.  It is important because it is downstream from Texarkana and the Texarkana 

Waste Water Treatment Plant.  The Anderson Creek Site was selected because it drains a large portion of the northern basin into 

Wright Patman Lake and has not been regularly monitored in the past.   Each of the quarterly monitoring events included field 

parameters, flow measurements, and conventional water chemistry.   

  

Four systematic sites on Segment 0303B of the Sulphur River were studied.  Quarterly monitoring events at all sites occurred in 

November of 2007, and February, June, and July of 2008.  The sites are Rock Creek at FM 69, White Oak Creek at FM 69, Horse 

Creek at Titus CR 3443, and Smackover Creek at Titus CR 3443.  Field data, flow measurements, and water samples were collected 

four times at each site.  During May and August, biological monitoring and Diel studies were conducted.  All four sites are located in 

Segment 0303B. These sites are located in a different ecoregion than the two routine stream sites located near Texarkana and are 

scored using a different system.  The first attempt to monitor in May was postponed due to flood conditions. But three sites had 
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normal flow for the first summer monitoring event and this condition continued for the second event.  White Oak Creek was still in 

flood condition in June so the biological and habitat studies were not conducted at that time.  The second biological/habitat study for 

White Oak Creek was completed in October of 2008.  Rock Creek at FM 69 had high ratings for the fish communities for both events.  

The macrobenthic community was intermediate for the first event with only eleven species identified and an aquatic life score of 28.  

Fifteen benthic species were found during the second event, resulting in a rating change to high with a score of 30.  The Habitat 

Quality Index for this site was intermediate due in part to the lack of stream bends, instability of substrate, and rarity of in stream 

cover (lacking gravel, etc).   

  

Both monitoring events of Horse Creek at Titus CR 3445 in June and July found large numbers of fish (12 & 11 species) with lots of 

sunfish, earning a high aquatic life use score. The macrobenthic community was ranked intermediate for both summer events. The 

first event had an aquatic life score of 24 with ten species while the second sampling identified 19 species but only earned a score of 

25. The Habitat Quality Index for this site was high due in part to the presence of a large pool, a number of riffles, and abundant in 

stream cover.   

 

The Smackover Creek at Titus CR 3445 was determined to have an intermediate macrobenthic community in June and a high ranking 

in July. The number of benthic species identified increased from12 in June to 19 in July. The fish community had a high score for each 

of the summer events due to the number of sunfish species.  The Habitat Quality Index for this site was intermediate due in part to the 

instability of banks, rarity of in stream cover, and lack of moderate or well-defined stream bends.  

 

White Oak Creek at Hopkins County FM 69 started the summer with flooding conditions that prevented biological and habitat studies 

from taking place in June. The first study in July found an intermediate macrobenthic community with 13 identified species found.  At 

the second event in October, the number of species increased to 16, but the ranking did not change from intermediate.  The first 

monitoring event in July found large numbers of fish (13 species) with several sunfish and some intolerant species, earning a high 

aquatic life use score.  The second event found a similar fish community with 12 species and was also rated high.  The Habitat Quality 

Index for this site in July was intermediate due in part to the instability of banks, lack of available in stream cover, and unstable 

substrate (lacking gravel). The habitat quality remained intermediate in October due to lower flow, reduced number of riffles, and 

instability of bank and substrate. 
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Public Outreach and Webpage 
 

The main focus of the Sulphur River Basin public outreach effort is the encouragement of public involvement concerning the Clean 

Rivers Program (CRP) and other Basin activities. This involvement is important to the development of support for the program as a 

means of gathering recommendations and concerns from the public. The public can get involved through either the steering committee 

meetings or volunteer activities. 

 

Website: 

The website, www.sulphurr.org, provides the citizens of our Basin and other interested parties with a useful tool to summarize water 

quality information.  The SRBA main webpage contains links to information concerning the CRP and specifics concerning activities 

within the Basin. Some of the links available include: 

 

Å Basin Monitoring Schedules 

Å Monitoring Stations Maps 

Å Reports 

Å Steering Committee Members, Schedules, and Meeting Minutes 

Å Program Partners 

Å Contact Information 

Å Quality Assurance Project Plan (QAPP) 

Å Work Plan and Special Study Information 

 

Our goal is to provide a readily available source of information about local environmental issues to the public, which we hope will 

encourage citizens of our Basin to get involved. Questions or comments concerning any information found on the website are always 

welcome. 

 

Public Outreach: 

Volunteer monitoring activities, events, newsletters, special studies activities, and meeting dates with agendas are posted regularly on 

the public outreach webpage. Increased public involvement can result in more public awareness and a larger sense of community 

responsibility. Several Texarkana College students initially involved in the monitoring efforts in the Sulphur River Basin have 

continued to be active in research within the Basin.  The data collected by students has been used to develop a number of research 

projects that produced posters and presentations submitted by these students at national conventions and regional meetings. More 

public involvement in our basin is another important goal. Organizations such as Texas Stream Team (formerly Texas Watch) host 

statewide and regional meetings, partner certification training, and special events and projects that are designed to aid in increasing 
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public awareness and involvement. Contact information for these events is found on the www.sulphurr.org site map. 

 

 Ms. Delores McCright of the Texarkana College Biology Department is a trainer and quality assurance officer for the Texas Stream 

Team Program.  She holds training at TC twice a year and quality assurance sessions as necessary.  This year Ms. McCright has 

trained more than twenty volunteers that are active in the Texarkana area.  The Sulphur River Basin Authority and the Ark-Tex 

Council of Governments support the Stream Team in the Basin.  The Ark-Tex Council of Governments, through the efforts of Mr. 

Paul Prange has received a TCEQ grant to help sponsor area water quality monitoring.  Members of the Texarkana College Chemistry 

Club are currently active in the monitoring for SRBA.  They have and are continuing to present posters at national meetings of the 

American Chemical Society.  This year, the posters are about the pH and dissolved oxygen problems of Lake Wright Patman and how 

they relate to the listing of the lake on the Texas Section 303(d) List.  Texarkana Stream Team members are scheduled to deliver an 

update of their monitoring to the SRBA Steering Committee meeting in July. 

Ferry exposed at Hollowayôs Crossing South of DeKalb               The Commanche Trail 
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EXECUTIVE SUMMARY 
Activities and Accomplishments 

The Texas Legislature passed the Texas Clean Rivers Act (Senate Bill 818) in 1991. This Act established the Texas Clean Rivers 

Program (CRP) under the Texas Commission on Environmental Quality (TCEQ). The goal of the Clean Rivers Program is to maintain 

and improve the quality of water resources within each river basin in Texas through an ongoing partnership involving the TCEQ, 

other agencies, river authorities, regional entities, local governments, industry and citizens. The program is funded by fees paid by 

water permit holders within the basin and managed by TCEQ. The Sulphur River Basin Authority (SRBA) contracts with the TCEQ to 

fulfill the requirements of the Texas Clean Rivers Act of 1991. The primary goal of this partnership is the establishment of a 

comprehensive water resources planning and management program that integrates water quality and water quantity issues within 

the basin to identify and prioritize water quality problems in the Sulphur River Basin. 

The Clean Rivers Program water quality monitoring in the Sulphur River Basin during the basin summary report period of 2004-

2008 has taken place through a cooperative program directed by the SRBA. The mission of the SRBA is to fulfill their mandate to 

construct, maintain, and operate any works in controlling, storing, preserving, and distributing the water of the Sulphur River and to 

protect the environment of the region.  Participants assisting the SRBA in planning, data collection, analysis, and reporting include 

the Texas Commission on Environmental Quality (TCEQ), the Clean Rivers Program Steering Committee members, U.S. Geological 

Survey (USGS), and Texarkana College. 

To provide the appropriate, quality assured data that allows continuing assessment and management of water quality in the 

Sulphur River Basin, the detailed objectives of the Clean Rivers Program includes: 

¶ Establishment of a long-term monitoring program for the Basin, 

¶ Focus on and provision for local participation in monitoring, 

¶ Provision of reliable information to the public to enhance awareness and knowledge of water quality conditions in the Basin, 

¶ Monitoring and evaluation of water quality trends, 

¶ Identification of the nature and source of water quality problems that may result in significant impairments, 
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¶ Evaluation of the applicability of Texas Surface Water Quality Standards to specific water bodies in the Basin, 

¶ Evaluation of permit requests with respect to water quality conditions and trends in the Basin, and provision of data to 

support the development of cost-effective water quality management programs. 

¶  

Identification of the nature and source of water quality problems, along with evaluations based on the Texas Surface Water 

Quality Standards, helps to assess permit requirements with respect to water quality conditions and trends in the Sulphur River 

Basin.  This and provides data to support the development of cost-effective water quality management programs. 

 

Special Studies 

Two special studies have been conducted in the Sulphur River Basin over the last five years.  The focus of a special study is 

the improvement of water quality within the basin and documentation of watershed conditions both current and historical.  Special 

studies are designed to address a specific concern or to provide additional information identified as a result of a previous monitoring 

effort or a current issue affecting water quality.  As part of the Texas Clean Rivers Program, these special studies deal with specific 

water quality issues and are used to support other programs (e.g., Total Maximum Daily Load development, TMDL) addressing water 

quality issues in the basin. The special studies are described below. 

Targeted Flow Study of Wagoner Creek 

In FY 2004, the SRBA conducted a targeted flow study of Wagoner Creek to assist the TCEQ in its permitting process for the 

Wake Village Waste Water Treatment Plant.  The study lasted eighteen months and collected flow and field data at Wagoner Creek 

and US Hwy 82.  The written report and results may be found on the SRBA webpage, http://www.sulphurr.org/. 

Monitoring of Polyaromatic Hydrocarbons (PAH, creosote residue) in Days Creek  

A special study by the SRBA and TCEQ of the lower Days Creek sub-watershed was concluded in FY 2006.  The goal of the 

study was to quantify the existing level of creosote in the stream and determine if there was an impact on the aquatic community.  

Elevated concentrations of several polyaromatic hydrocarbons in sediment were found at the four sites.  The aquatic community 

http://www.sulphurr.org/
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was found to be similar to other streams in the area.  The paper detailing the results can be found on the SRBA Webpage, 

http://www.sulphurr.org/. 

 

Public Outreach 

One of the most important objectives of the SRBA website, http://www.sulphurr.org/, is public participation and outreach. 

Monitoring activities, events, special studies activities, and meeting dates with agendas are posted regularly with the idea that 

increased public involvement can result in more public awareness and a larger sense of community responsibility.  A focus in the 

Sulphur River Basin public outreach effort is the encouragement of public involvement concerning the Clean Rivers Program and 

other basin activities. This involvement is an important part of the development of support for the program and a means of 

obtaining broad-based recommendations from the public. The public can get involved in basin activities either through the steering 

committee meetings or volunteer activities.  The bulk of the SRBA monitoring effort is housed at Texarkana College, where students 

are encouraged to take part in water quality training and monitoring.  The Texas Stream Team is an important contributor to the 

basin and very active at Texarkana College.  Students are encouraged to do water quality research and make presentations at the 

Steering Committee Meeting and to other organizations. 

Significant Findings 

For purposes of this report, the Sulphur River Basin was broken into six watersheds.  The existing water quality data for each 

watershed was reviewed along with the rainfall and flow data from the two reservoirs in the basin.  The rainfall data shows an 

Geographic Information Systems 
 
The SRBA acquired the capability to utilize Geographic Information Systems (GIS) in FY 2006 through the Clean Rivers Program.  GIS 
is used in the assessment of the water quality concerns within the Sulphur River Basin.  With the help of TCEQ, the SRBA purchased a 
GIS station and Global Positioning System (GPS) unit.  This hardware and the related software allows for combining information from 
both geographic (map) and database (table) formats, which are then utilized within the watershed inventory to locate and track 
information about monitoring stations, permitted discharges, agricultural operations, and other concerns within the watersheds. 

http://www.sulphurr.org/
http://www.sulphurr.org/
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unusual period of low precipitation.  The impact on the flow in the major streams and the gated release from the reservoirs was 

substantial.  After reviewing the impact of the reduced flows on the trends for a number of parameters, no long trend analysis was 

attempted.  The conclusions and recommendations for each watershed if as follows: 

Lower Sulphur River Watershed 

Conclusions   

¶ The Lower Sulphur River, segment 0301, is highly impacted by the release of water from Wright Patman Lake (WPL).  

Little can be done to change the flow since it is controlled to suppress flooding. 

¶ Days Creek water quality has improved over the past twenty years.  The nitrate-nitrogen concentration is higher than 

the screening level of 1.95 mg/L.  The concentration of creosote residues in sediment is high. 

¶ Both Cowhorn Creek and Swampoodle Creek have limited biological communities.  The habitat is also limited.  These 
water bodies are urban channelized and should not be expected to meet a high aquatic life use, as is their designation 
presumed from perennial flow". 

 

Recommendations   

¶ Any improvement in the water quality and flow regimen of the water released from WPL would improve the water 

quality for the Lower Sulphur River.  This could be achieved by reducing the nutrient level in WPL.  The flow regime 

would be impacted if the level of WPL is raised.  The changing of the level of WPL and its impact on the Lower Sulphur 

River should be given careful study. 

¶ Potential methods to reduce the nitrate-nitrogen in Days Creek should be evaluated.  The level of creosote in 

sediment should continue to be monitored every five years. 

¶ The urban nature of Cowhorn Creek and Swampoodle Creek should be given consideration when the biological and 

habitat criteria are applied.  Changes in Texas State Water Quality Standards (TSWQS) for these streams may need to 

be considered. 
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Wright Patman Lake Watershed 

Conclusions  

The diurnal dissolved oxygen and pH studies indicate WPL should be included on the Texas Section 303(d) List for low 

dissolved oxygen and high pH.  The causes of this listing are not easy to ascertain from the existing data.  Both the depressed 

dissolved oxygen and low pH are caused by alga growth in the surface layer.  Alga growth of this type has to be supported by 

available nutrients that contain both nitrogen and phosphorus.  Nitrogen is not generally considered to limit alga growth because it 

is plentiful as dissolved dinitrogen (elemental nitrogen, N2).  Blue green algae have the ability to utilize dinitrogen.  Phosphorus is 

usually considered to be limiting for alga growth.  This means that a sufficient amount of phosphorus has to be available in a usable 

form or alga growth will be limited.  Two sources of phosphorus are available.  The sediment on the bottom of the lake is rich in 

phosphorus and nitrogen nutrients that result from the anaerobic decay of organic materials.  When alga die they settle to the 

bottom of the lake, and the decaying deposits become nutrient rich.  The older the lake, the more important this phenomena 

(eutrophication) becomes.  Wave action due to wind and water currents can carry the nutrients to the surface, where they can again 

support alga growth.  When a layer due to temperature differences (thermoclyne) forms, the nutrients may build up in the lower 

layer for extended periods of time.  When the thermoclyne breaks up, ǘƘŜ ƭŀƪŜ ƛǎ ǎŀƛŘ ǘƻ άǘǳǊƴ ƻǾŜǊΦέ  The nutrients are carried to 

the surface, along with a number of volatile components and a άfish killέ often results.  This phenomenon has been reported by 

campers and Corp of Engineers personnel at WPL.   

A second source of phosphorus is the transportation afforded by the water that flows into WPL.  The water dissolves and 

suspends nutrients as it flows over all the surfaces it encounters on its trip to the lake.  The largest source of water for WPL is the 

Sulphur River (SR, Segment 303).  The river drains much of the basin into WPL somewhat like a funnel.  The Sulphur River (Segment 

303) above WPL is not listed on the Texas Section 303(d) List for any parameters.  It is on the Water Bodies with Concerns for Use 

Attainment and Screening Levels for 2008 for high Chlorophyll concentrations.  The nutrient concentrations in the SR are not high 

enough for the segment to be of concern, but at times are higher than the screening level for lakes.  Not enough diurnal data is 

available to meet the listing requirements due to low levels for dissolved oxygen.  The SR has a lot of suspended matter that is slow 

to settle.  This sediment gives WPL its murky appearance and may carry both nutrients and bacteria. 
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Recommendations   

Additional monitoring of WPL and the watersheds above it need to be undertaken that will help to quantify the sources of 

nutrients in the lake.  The degree of eutrophication or recycling of nutrients in the lake is hard to determine when the nutrients 

transported by the water inflow are not well documented.  The main stem of the Sulphur River (Segment 303)) needs careful 

monitoring for nutrients and diurnal dissolved oxygen at Sites 10215 and 10216.  These sites are above and below the confluence of 

the Sulphur River with White Oak Creek (Segment 303b).  Nutrient problems on White Oak Creek are detailed under the White Oak 

Creek Watershed section.  The nutrient concentrations in flows from tributaries in general are higher when the flow levels are high.  

The monitoring should include some monitoring that is targeted for high flow conditions.  The monitoring should also be designed to 

ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǘƛƻƴΣ άis the transport of nutrients into WPL by water inflows sufficient to explain the nutrient levels observed in the 

lakeΚέ  If the answer is yes, then a careful review of point and nonpoint sources should be undertaken with consideration to a total 

maximum daily load study (TMDL). 

Conclusions 

The chlorophyll-a level in the lower and middle segments of SR exceed the current criteria for listing as Water Bodies with 

Concerns for Use Attainment and Screening Levels for 2008.  The reason for the elevated chlorophyll-a levels is not clear; however, 

sufficient nutrients are present in the stream to support photosynthesis.  When SR is low, it is a slow moving stream, and the time 

for algae to grow is considerable.  Not enough diurnal data is available for assessment of the dissolved oxygen levels in SR based on 

24-hour studies. 

Recommendations 

Monitoring of the Sulphur River should be continued with enough regular diurnal studies included to allow for assessment of 

the stream for dissolved oxygen.  Enough nutrient data should be collected to evaluate the potential impact of the nutrients on WPL.  

The data should be collected during normal and high flow events. 
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White Oak Creek Watershed 

Conclusions 

The listing of portions of White Oak Creek (WOC) for depressed dissolved oxygen and the concerns for high nutrient 

concentrations is justified by the existing data.  Limited data sets do not merit the listing or concern for any of the tributaries.  Based 

on the limited amount of systematic data, the low dissolved oxygen concentration and the high nutrient levels in White Oak Creek 

are likely caused by both point and nonpoint sources.  The high nitrate-nitrogen concentration in WOC is contributed by Rock Creek 

and the effluent from the Sulphur Springs Waste Water Treatment Plant, a point source.  The high total phosphate levels are 

contributed by both Rock Creek and a number of tributaries draining the south east portion of the watershed.  The systematic data 

indicates East Caney and Stouts Creek to be the biggest contributors to the E. coli count in WOC, and the impact is greatest at high 

flow levels.  Both East Caney and Stouts Creek drain regions of the watershed where a good number of confined feeding operations 

are permitted.  This integrated agricultural area may be having an impact on the total phosphate and E. coli levels in these 

tributaries. 

Recommendations 

¶ Rock Creek, East Caney, and Stouts Creek should be included in the monitoring schedule until adequate data is 

collected for assessment.  These sites are on the Coordinated Monitoring Schedule for FY 2010. 

¶ The effluent from the Sulphur Springs Waste Water Plant should be evaluated to determine its potential impact on 

nutrient levels in White Oak Creek.  Possible plant upgrades to reduce the nitrate-nitrogen release should be 

investigated. 

¶ The best management practices in Hopkins County need to be evaluated to determine their efficacy for the reduction 

of phosphate, other nutrients, and E. coli in runoff.  Emphasis should be placed on the permitted sources, the crops 

produced, and the type and rate of application of fertilizer. 

¶ A special study should be developed to monitor nutrient and bacteria levels under high and flood flow conditions for 

the tributaries of White Oak Creek. 
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South Sulphur River Watershed 

Conclusions 

The listing of portions of Jim Chapman Lake, JCL, for high pH is merited by the existing data as assessed with current Texas 

State Water Quality Standards, TSWQS.  The current criterion for pH is near the natural pH of JCL and its tributaries.  Even a slight 

increase caused by photosynthesis could cause the pH to exceed the current criteria. 

As can be seen from the South Sulphur River Watershed Section the nutrient and chlorophyll-a levels in the South Sulphur 

River exceed the level of concern and the listing of this segment as a Water Bodies with Concern for Use Attainment and Screening 

Levels is merited when it is compared to the Texas State Water Quality Standards. 

Recommendations 

The pH criteria for JCL should be raised from 8.5 to 9.0 pH units. 

Monitoring should be continued on the South Sulphur River for nutrient concentrations that exceed concern levels.  The 

nutrient source should be investigated with particular attention to the Commerce, Texas Waste Water Treatment Plant because of 

its proximity to Site 10238.  The effluent data maintained at the WWTP should be reviewed to make certain it is within permitted 

limits.  The permit limits should be reviewed to make certain they are adequate to achieve the desired levels of nutrients in the 

stream. 

North Sulphur River Watershed 

Conclusions 

The habitat for the North Sulphur River Basin (NSR) has been impacted by the channelization and the resulting erosion of the 

ǊƛǾŜǊ ōŀƴƪǎΦ  ¢Ƙƛǎ ƛƳǇŀŎǘ ƛǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ōȅ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ƭƻǿ Ƙŀōƛǘŀǘ ǎŎƻǊŜǎ ŀǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ōŀǎƛƴ ŀƴŘ άƭƛƳƛǘŜŘέ ŦƛǎƘ 

and benthic populations.  
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The elevated total dissolved solids (TDS) sulfate, and conductivity may limit the uses of the water and could impact areas 

downstream. 

Recommendations  

Limited monitoring has been done on the upper part of NSR, and more monitoring needs to be done to fully characterize that 

portion of the watershed.  Erosion of the banks is a problem, and practices should be undertaken to limit the erosion.  The listing of 

the upper segment of the NSR is currently under review for TSWQS, Category 5b.  The fish and macrobenthic populations should not 

be expected to be high considering the quality of the habitat.  A reduced expectation would be appropriate. 
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Sulphur River Basin Watershed Rainfall and Flow Summary 
 

Prior to focusing on individual watersheds, it is useful to review the water flow through the Sulphur River Basin as a whole.  A 

considerable amount of data is available from the US Corps of Engineers website (Fort Worth Region) for both Wright Patman Lake 

and Jim Chapman Lake.  JCL is at the upper end of the Basin and WPL is at the lower end.  The rain fall data and the gated-flow data 

collected at the two reservoirs give some insight into the amount of flow and its timing for the whole Basin.  The rainfall, detailed on 

an annual basis, is illustrated by the accompanying charts.   
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The time frame for JCL is somewhat shorter than that of WPL, but still covers the period of interest for this summary report.  

The annual variation in rainfall is large, ranging from slightly over 20 inches per year to over sixty.  The trend line for JCL is down, 

whereas that of WPL is slightly elevated.  If only the years between 1994 and the present are included, the trend in rainfall for both 

sites is quite similar.  The basin summary focuses on the five years since the previous summary, with most of the new monitoring 

data coming from the 2004-2008 period (time between the 2003 and 2008 year ticks on the chart).  The rainfall in the basin during 

the 2004-2008 at JPL is below the trend line for 4 of those years with lows of 21.8 and 27.8 inches per year.  The rainfall at WPL is 

below the trend line in three years with a low of 22.98 inches per year.  This low rainfall led to three years of drought that was only 

broken by rainfall in 2007.  The rainfall and stream flow is also reflected in the gated release from each of the reservoirs.  These 

releases are detailed in accompanying charts. 
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¢ƘŜǎŜ ŎƘŀǊǘǎ Ǉƭƻǘ ǘƘŜ ŀƴƴǳŀƭ ǎǳƳ ƻŦ άŘŀȅ-ǎŜŎƻƴŘ Ŧƻƻǘέ ό5{Cύ ǾŜǊǎǳǎ ǘƛƳŜΦ  5{C ƛǎ ŀƴ ŀōōǊŜǾƛŀǘƛƻƴ ǳǎŜŘ ƛƴ ƘȅŘǊƻƭƻƎȅ ŦƻǊ άŎŦǎ 

ǇŜǊ ŘŀȅέΦ  Lǘ ƛǎ ŀ ǿŜƛƎƘǘŜŘ ŀǾŜǊŀƎŜ ƻŦ ǘƘŜ ŎǳōƛŎ ŦŜŜǘ ƻŦ Ŧƭow per second for a whole day. The trend lines for the two sites have quite 

different slopes. However, if the time frame for the WPL annual-DSF is adjusted to match the JCL time frame, the slopes are quite 

comparable.  The annual-DSFs clearly show the impact of the drought on the stream flow from the two reservoirs.  The water level 

on JCL became so low that much of it grew into tall stands of smart weeds.  Due to the drought conditions and the radical change in 

flow during the five years covered by this report, no attempt was made to develop long term trends. 
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Lower Sulphur River Watershed 

 

The Lower Sulphur River Watershed in Texas is composed of two separate sub watersheds that come together after the 

Sulphur River passes into Arkansas (See Map).  The two sub watersheds are the Lower Sulphur River (Segment 301) and Days Creek 

(Segment 304).  The Lower Sulphur River drains Wright Patman Lake (WPL) from the spillway to Arkansas.  Its only other major 

tributary is Aiken Creek, which drains a portion of Bowie County starting near Leary, Texas.  A table listing the monitoring sites 

utilized in the basin summary and a map showing site locations can be found on the previous two pages.   
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The monitoring sites that have data available for use in evaluating water quality in the Lower Sulphur River Watershed are 

described in the following table, Lower Sulphur River Watershed Site Summary. 

 

Lower Sulphur River Watershed Site Summary 

Site ID Site Description Type Segment County Latitude Longitude On Segment 

10206 HOOKER BRANCH ON COUNTY RD STREAM 304 Bowie 33.339863 -94.014419 N 

10207 ROCKY CREEK AT STATE LINE ROAD STREAM 304 Bowie 33.368397 -94.042938 N 

10208 HOWARD CREEK AT FM 558 STREAM 304 Bowie 33.388248 -94.066308 N 

10209 WAGNER CREEK AT S LAKE DRIVE STREAM 304 Bowie 33.405167 -94.061586 N 

10210 NIX CREEK AT STATE LINE AVENUE STREAM 304 Bowie 33.413422 -94.045066 N 

10211 SWAMPOODLE CREEK AT W 5TH ST STREAM 304 Bowie 33.421326 -94.051308 N 

10212 SULPHUR RIVER BRIDGE ON US 59 STREAM 301 Bowie 33.304611 -94.15186 Y 

10224 DAYS CREEK AT SH 237 STREAM 304 Bowie 33.318798 -93.999025 Y 

10225 DAYS CREEK DNSTRM OF STLINERD STREAM 304 Bowie 33.330296 -94.028127 Y 

10226 DAYS CREEK AT STATELINE RD STREAM 304 Bowie 33.352962 -94.04323 Y 

10227 DAYS CREEK DNSTRM OF HOWARD CK STREAM 304 Bowie 33.378056 -94.05028 Y 

10228 DAYS CREEK NEAR KERR MCGEE STREAM 304 Bowie 33.393017 -94.056833 Y 

10229 DAYS CREEK AT LUBBOCK ST STREAM 304 Bowie 33.405457 -94.051022 Y 

13783 SULPHUR RIVER AT KCS RAILROAD STREAM 301 Bowie 33.272068 -94.046222 Y 

14431 WAGNER CREEK AT KOPPRAS SITE STREAM 0304C Bowie 33.413673 -94.066522 N 

14432 DAYS CREEK ABOVE WWTP STREAM 304 Bowie 33.376179 -94.048997 Y 

14475 WAGNER CREEK AT US 82 STREAM 0304B Bowie 33.443367 -94.107997 N 

15254 COWHORN CREEK AT TUCKER ST STREAM 0304B Bowie 33.441406 -94.074438 Y 

15256 SWAMPOODLE CREEK AT RICHMOND STREAM 0304A Bowie 33.440273 -94.056061 N 

15341 FOURTH STREET STORM DRAIN PIPE PIPE 304 Bowie 33.420444 -94.05067 N 

15342 SWAMPOODLE CREEK AT W BROAD ST STREAM 0304A Bowie 33.418629 -94.049625 N 

17324 COWHORN CREEK AT US 67 STREAM 0304B Bowie 33.421772 -94.072777 Y 

17325 WAGNER CREEK AT SH 93 STREAM 0304C Bowie 33.405121 -94.061666 N 

18355 WAGNER CREEK AT N BISHOP RD STREAM 0304C Bowie 33.431866 -94.097336 N 
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The data that is available for the various monitoring sites along with the dates and monitoring entity are summarized in the 

following table, Lower Sulphur River-Review of Monitoring. 

 

Lower Sulphur RiverςReview of Monitoring 

Site  - 301 Date-Range/Entity* Frequency Parameter Groups** 

Site 10212 Sulphur River Bridge at US 59 9/1968 - 4/1975 (FO) 
7/1975 ς present (FO,GS) 

Monthly 
Quarterly 
 

Conventional, Field, Bacteria, Metals,  
Organics 

Site 13783 Sulphur River at KCS Railroad 11/1993 - present (FO) Quarterly Conventional, Field, Bacteria, Metals, Organics 

Site  - 304 Date Range Frequency Parameter Groups 

Site 10206 Hooker Branch on County Road 12/1980 (CO) 1 Event Conventional, Field 

Site 10207 Rocky Creek at Stateline Road 12/1980 (CO) 1 Event Conventional, Field 

Site 10208 Howard Creek at FM 558 12/1980 (CO) 1 Event Conventional, Field 

Site 10209 Wagner Creek at S Lake Drive   No Data 

Site 10210 Nix Creek at Stateline Avenue 10/1980 (CO) 
10/2004 ς 7/2005 (TC) 

1 Event 
Quarterly 

Conventional, Field 

Site 10211 Swampoodle Creek at W 5th Street 12/1980 (CO) 1 Event Conventional, Field 

Site 10224 Days Creek at SH 237 12/1980 (CO) 1 Event Conventional, Field 

Site 10225 Days Creek Downstream of Stateline Road 12/1980 (CO) 1 Event Conventional, Field 

Site 10226 Days Creek at Stateline Road 5/1969 - 4/1975 (FO) 
7/1975 - 9/1976 (FO) 
8/1977- 12/1980 (FO) 
8/1981 -  present (FO,TC) 

Monthly 
Quarterly 
Annually 
Quarterly 

Conventional, Field, Bacteria, Biology, Metals, Organics 

Site 10227 Days Creek Downstream of Howard Creek 12/1980 (CO) 
5/2004 ς 7/2004 (TC, FO) 

1 Event 
Quarterly 

Conventional, Field, Bacteria, Biology, Metals, Organics 

Site 10228 Days Creek Near Kerr  McGee 12/1980 (CO) 
5/2004 ς 7/2004 (TC,FO) 

1 Event 
Quarterly 

Conventional, Field, Bacteria, Biology, Metals, Organics 

Site 10229 Days Creek at Lubbock Street 12/1980 (CO) 
5/2004 - 7/2004 (TC,FO) 

1 Event 
Quarterly 

Conventional, Field, Bacteria, Biology, Metals, Organics 

Site 14431 Wagner Creek at Koppras Site Site 14475 Wagner Creek at US 82 9/1995 - 8/1996 (FO) 
3/2004 - 8/2005 (TC) 

Annually 
Monthly 

Site 14432 Days Creek Above WWTP 4/2001 ς 8/2001 (TC) Monthly Conventional, Field, Bacteria, Biology, Metals, Organics 

Site 15254 Cowhorn Creek at Tucker Street 8/1994 - 8/1998 (CL) 
10/2004 - 7/2005 (TC)  

Monthly 
Quarterly 

Conventional, Field, Bacteria, Biology 

Site 15256 Swampoodle Creek at Richmond 8/1994 ς 9/1995 (SU) Monthly Conventional, Bacteria, Biology, Metals, Organics 

Site 15341 Fourth Street Storm Drain Pipe 4/1995 ς 9/1995 (SU) Monthly Conventional, Bacteria, Biology, Metals, Organics 
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The following tables contain the references from the Texas Section 303(d) List and the Water Body with Concern for Use 

Attainment and Screening Levels lists that apply to the Lower Sulphur River Watershed.  These are used for reference throughout the 

discussion of the Lower Sulphur River Watershed. 

 

Site 15342 Swampoodle Creek at W Broad Street 8/1994 - 9/1995 (SU) 
4/2001 - 7/2001 (TC) 

Monthly Conventional, Field, Bacteria, Metals, Organics 

Site 17324 Cowhorn Creek at US 67 4/2001 ς 7/2001 (TC) Monthly Conventional, Field, Bacteria, Biology 

Site 17325 Wagner Creek at SH 93 2/1980 (FO) 
4/2001 ς 7/2001 (TC) 

1 Event 
Monthly 

Conventional, Field, Bacteria, Biology 

Site 18355 Wagner Creek at N Bishop Road 10/2004 ς 7/2005 (TC) Quarterly Conventional, Field, Bacteria, Biology 

                            *FO = field office (TCEQ). GS = USGS,  TC = Texarkana College, TL = Texas A&M Trace Element Research Laboratory, CO = TCEQ Central office 
                            **Conventional = typical water chemistry (total dissolved solids, total suspended solids, chloride, sulfate, ammonia-N, nitrate-N, total nitrogen, total  
                            phosphate and chlorophyll) 
                            Field = dissolved oxygen, pH, conductivity, temperature and observations 
                            Bacteria = E. coli 
                            Biology = fish, benthics, and habitat 
                            Metals = variable 

 

Summary of Texas Section 303(d) References to Lower Sulphur Basin 2004-2008 

 2006 Texas 303(d) List Parameter(s) 2008 Texas 303(d) List Parameter(s) 

SegID:  0304A  
Swampoodle Creek 

0304A_01    Entire segment impaired fish community 
impaired macrobenthic 
community 

0304A_01    Entire 
segment 

impaired fish community 
impaired macrobenthic 
community 

SegID:  0304B  
Cowhorn Creek 

0304B_01   Entire water body impaired fish community 
impaired macrobenthic 
community 

0304B_01   Entire water 
body 

impaired fish community 
impaired macrobenthic 
community 

Summary of Water Bodies with Concerns for Use Attainment and Screening Levels References to Lower Sulphur River Basin 2004-2008 

 2004 Concerns List Parameter(s) 2006 Concerns List Parameter(s) 2008 Concerns List Parameter(s) 

SegID:  0301  
Sulphur River 
Below Wright 
Patman Lake 

    Lower 9 miles excessive algal growth 0301_01    Lower 9 miles chlorophyll-a 0301_01    Lower 9 
miles 

chlorophyll-a 

0301_02    Upper 10 miles chlorophyll-a 0301_02    Upper 10 
miles 

chlorophyll-a 



Sulphur River Basin Authority Basin Summary Report, FY 2004-FY 2008          

 

[52] 

0
20
40
60
80

100
120
140
160
180
200

1970 1975 1980 1985 1990 1995 2000 2005 2010

n= 109,  AVG = 21.84, STDEV = 25.79,  
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Site 10212-Sulphur River at US Hwy 59, Chlorophyll (32211 & 70953), µg/L

y = -0.3884x + 16183R² = 0.0272
P-value = 0.0560, t-stat = -1.928

0

2000

4000

6000

8000

10000

12000

1970 1975 1980 1984 1990 1995 2000 2005

n = 134, AVG = 2847.7, STDEV = 3739.4
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Site 10212-Sulphur River at US Hwy 59, Flow, cfs The influence of WPL on stream flow cannot be 

overstated.  The spillway release governs the flow in this 

segment and can range from a legal maximum of 10,000 cfs 

to zero depending on the gate opening and head pressure.  

The largest flow in the segment (100,000 cfs) was recorded 

in 1974.  Other streams in the Sulphur Basin had unusually 

high water flows during 1974.  The gate that releases the 

water from the lake is set in the bottom of the river 

channel and releases water from the bottom of the lake.  

The stream flow chart details the history of the Lower 

Sulphur River since 1973 to the present.  From the stream 

flow, chart the high variability of the flow is evident.  The measurements are mostly quarterly so making absolute statements about 

the overall flow is difficult.  Other annual flow data for White Oak Creek and Sulphur River above WPL and the gated releases from 

WPL (introduction) indicate that the chart represents the overall flow into WPL over time. 

Segment 301 has been a Water Body with Concern for 

Use Attainment and Screening Levels since 2004.  The concern 

in 2004 was for excessive algal growth.  In 2006 and 2008 the 

concern was for chlorophyll-a that exceeded the screening 

level.  Algal growth is now quantified in terms of chlorophyll-a 

concentration.  The chart for chlorophyll-a versus time is 

included.  The analysis has been somewhat complicated by an 

analytical method change made in 2004.  The overall trend is 

unchanged over the years.  Two large spikes are apparent in 

1974 and 2006.  The 2006 data point was replicated by a value 

obtained at the KCS Railroad Bridge site, a few miles 

downstream.  The screening level for chlorophyll-a is 14.1 mg/L.  
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y = -8E-08x + 0.1325
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Site 10212-Sullphur River at US Hwy 59. E. coli #/100mL
n = 95, AVg = 48.35, STDEV = 144.74

Geometric mean  =  10 (< 126  criteria                
% Samples Above 25 % requirement =  2.1 % < 25 %  criteria            

The concentration of chlorophyll-a exceeds the screening level for about half the measurements (55 out of 109 measurements).  In 

comparing the chlorophyll-a data with the flow data, it is can be seen that the high chlorophyll-a values occur when the flow is low.  

When the flow is low, the concentration of chlorophyll-a regularly exceeds the 14.1 mg/L screening level.   

The ammonia-nitrogen concentration has exceeded the 

screening level on a number of occasions.  The accompanying 

chart details the concentration of ammonia versus time.  The 

higher levels usually occur at times of low flow.  Ammonia-

nitrogen depth profile studies conducted by the USGS on 

monitoring sites near the dam indicated high concentrations of 

ammonia near the bottom of the lake.  These are detailed in 

the WPL watershed summary.  Release of water from the 

bottom of the lake could contribute to the high ammonia-

nitrogen concentrations.  Ammonia is a nutrient and could 

contribute to the algal growth.  None of the other parameters 

reported reached the screening level of concern. These included nitrate-nitrogen, total-phosphorus, and orthophosphate 

phosphorus.  The concentrations often exceed the laboratory detection limits. 

The Lower Sulphur River is not currently on the Texas Section 

303(d) List of Impaired Waters for years 2004, 2006, or 2008.  The 

stream seldom exceeds the criteria for total dissolved solids, 

chloride, sulfate, dissolved oxygen, or pH.  The E. coli count exceeds 

the criteria on occasion, but the number does not meet the 

geometric mean or the 25 % rule requirement.  A chart of the E. 

coli counts versus time is included with the geometric mean and 25 

% rule calculations. 
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Site 10226-Days Creek at Stateline, Nitrate-N, mg/L
n = 88, AVG = 4.153, STDEV = 5.546

Nondetects = 9
Screening Level = 1.95 mg/L

 

Days Creek drains the bulk of the cities: Texarkana, Texas and Arkansas, and, Nash, Texas.  It is formed by the convalescence 

of Wagner Creek, Cowhorn Creek, Swampoodle Creek, and Hicks Creek in fairly close proximity.  These streams originate in an urban 

environment and are channelized at various points.  All of the streams are impacted by a number of point and nonpoint sources.  

The outfall of the Wake Village Waste Water Treatment Plant is near the upper reach of Wagner Creek.  In addition to the flow from 

above its origin, Days Creek drains two superfund sites, an industrial site (inactive) and the Texarkana Waste Water Treatment Plant, 

TWWTP.  The two superfund sites and the industrial sites were used for many years in the production of railroad cross ties.  The 

stream sediment is heavily contaminated with the various components of creosote (See Chart this Section).  The TWWTP releases 

8.3 million gallons of treated waste water daily at its outfall on Days Creek.   

 

The site at Days Creek and Stateline Road (10226) has the most complete dataset.  It is located in Texas just short of the 

Texas-Arkansas Line and represents all of the water 

flowing from the Texarkana area.  Days Creek is not 

currently on the Texas Section 303(d) List of Impaired 

Waterways for 2008 and has not been since before 

2004.  It is currently noted as a Water Body with 

Concern for Use Attainment and Screening Levels.  The 

concentration of nitrate-nitrogen is above the 

screening level of 1.95 mg/L on a regular basis.  A chart 

of the nitrate-nitrogen concentration is in this section.  

The lone data point that is below the screening level 

since 1995 (2nd quarter 2008) was taken when the 

stream had a high flow level (bank full).  This is a classic 

example of point source behavior.  
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Three parameters, dissolved oxygen, ammonia-nitrogen, and total phosphorus, are of interest in a positive fashion.  Their 

charts are included in this section.  These parameters have changed for the better since the installation of the TWWTP.  The 

dissolved oxygen concentration has risen well above the minimum criterion of 3.0 mg/L and the ammonia-nitrogen and total 

phosphorus concentrations are well below their screening level of 0.11 mg/L and 0.20 mg/L, respectively.  The charts are excellent 

testimony to the effectiveness of modern water treatment in reducing the impact of municipal waste water.  
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     The cresote residue in Days Creek has been the subject of study by TCEQ personnel.  The main body of information is detailed in 
two papers by Art Crowe (1993) and Rob Cook (2004).  The papers describe the levels of contamination of sediment, and the impact 
on the biological community, respectively.  The cresote residues are composed primarily of polyaromatic hydrocarbons, PAHs (See 
Table for details), that are spread through most of the Days Creek subwatershed.  The studies by Mr. Crowe and Mr. Cook focused 

on the portions of the stream that had the highest 
levels of contamination.  A table for Site 10277 of the 
important compounds and their concentrations is 
included in this section.  The units are µg/Kg (dry 
weight), which is common for sediment samples.  No 
major impact on the biological community was 
identified. 

 

Both Cowhorn Creek and Swampoodle Creek 

are listed on the Texas Section 303d List of Impaired Waters for 2008 for impaired biological community.  Each stream was 

monitored twice in the summer of 2005, a period of extensive drought.  The urban nature of the streams means that they are very 

 

 

 

Site 10227, 
Days Creek Downstream of Howard Creek 

µg/Kg (dry weight) 

Polyaromatici 
Hydrocarbon, PAH 2004 Chyrene 6080 

Naptthalene 7380 Benzo(a)pyrene 5660 

Pyrene 25500 Acenaphthene 607 

Phenanthrene 50100 Benzo(a)antracene 6940 

Fluoranthene 65800   
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Site 15254-Cowhorn Creek at Tucker Street, Conductivity, µS

flashy (irregular flow) due to rain water flow from buildings and parking lots and some channelization.  The habitat is quite variable, 

ranging from intermediate to limited quality, depending on the reach that is evaluated.  There are numerous storm water outfalls.  

The water is subject to contamination by fertilizer and pesticides used on lawns and business flora, along with runoff from roads and 

buildings.  In spite of the problems associated with urban streams, these streams support an active sunfish population in certain 

spots and are utilized for fishing by some locals.  In view of the consideration given to different ecoregions, the criterion for listing 

urban streams on the Texas Section 303d List of Impaired Waters should probably be different than rural areas. 

Cowhorn Creek was monitored by Texas Watch volunteers (now Texas Stream Team) from 1995-1998.  During this period, 

Cowhorn Creek was noted to have high conductivity (usually associated with high salt concentration).  The conductivity was high 

(>2000 µS) during periods of low flow and lower when the flow was high.  The source was traced to a building occupied by a financial 

organization.  The building had a ground source heating and cooling system and the return flow was being released into Cowhorn 

Creek.  The building has since been demolished and replaced.  The site was monitored during FY 2005, and the conductivity was 

normal for streams in this area (100-200 µS).  The conductivity chart for Cowhorn Creek is in this section. 
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Conclusions   

¶ The Lower Sulphur River, segment 0301, is highly impacted by the release of water from WPL.  Little can be done to change 

the flow since it is controlled to suppress flooding. 

¶ Days Creek water quality has improved over the past twenty years.  The nitrate-nitrogen concentration is higher than the 

screening level of 1.95 mg/L.  The concentration of creosote residues in sediment is high. 

¶ Both Cowhorn Creek and Swampoodle Creek have limited biological communities.  The habitat is also limited.  These 

parameters need to be considered in terms of the location of the sites and criteria applied. 

 

Recommendations  

¶ Any improvement in the water quality and flow regimen of the water released from WPL would improve the water quality for 

the Lower Sulphur River.  This could be achieved by reducing the nutrient level in WPL.  The flow regime would be impacted 

if the level of WPL is raised.  The changing of the level of WPL and its impact on the Lower Sulphur River should be given 

careful study. 

¶ Potential methods to reduce the nitrate-nitrogen in Days Creek should be evaluated. 

¶ The urban nature of Cowhorn Creek and Swampoodle Creek should be given consideration when the biological and habitat 

criteria are applied.  Changes in the TSWQS should be considered. 
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Wright Patman Lake Watershed 
 

 

The Wright Patman Lake Watershed is composed of Wright Patman Lake (WPL) and the areas drained by the streams flowing 

into the lake, but not including Sulphur River Segment 303.  The larger streams are listed in the Wright Patman Lake Watershed Site 

Summary.  WPL is the only water body in the watershed listed on the Texas Section 303(d) List of Impaired Waters for years 2004, 

2006, or 2008.  Various portions of the lake (See Texas Section 303(d) List of Impaired Waters Summary) are listed for depressed 

dissolved oxygen and high pH.  Parts of WPL have been on the list, Water Bodies with Concerns for Use Attainment and Screening 

Levels since 2004.  The concerns for FY 2008 are elevated ammonia and chlorophyll-a concentrations.  The areas of WPL and timeline 

are detailed in the table, Water Bodies with Concerns for Use Attainment and Screening Levels Summary. 
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The monitoring sites that have data available for use in evaluating water quality in the Wright Patman Lake Watershed are 

described in the following table, Wright Patman Lake Watershed Site Summary. 

 

 

 

Wright Patman Lake Watershed Site Summary 

Site ID Site Description Type Segment County Latitude Longitude On Segment 

10213 WRIGHT PATMAN LAKE NEAR DAM RESERV 302 Cass 33.30088 -94.181791 Y 

10214 WRIGHT PATMAN LAKE AT SH 8 RESERV 302 Bowie 33.259361 -94.35278 Y 

14097 WRIGHT PATMAN LAKE SITE AC RESERV 302 Bowie 33.311337 -94.165913 Y 

14098 WRIGHT PATMAN LAKE SITE AL RESERV 302 Bowie 33.317501 -94.16722 Y 

14099 WRIGHT PATMAN LAKE SITE BC RESERV 302 Bowie 33.358086 -94.200641 Y 

14100 WRIGHT PATMAN LAKE SITE CC RESERV 302 Bowie 33.326389 -94.19139 Y 

14102 WRIGHT PATMAN LAKE SITE DC RESERV 302 Bowie 33.285 -94.21806 Y 

14103 WRIGHT PATMAN LAKE SITE EC RESERV 302 Bowie 33.25528 -94.23639 Y 

15061 WRIGHT PATMAN LAKE AT N SHORE RESERV 302 Bowie 33.349926 -94.177647 Y 

15946 EAST FORK ELLIOTT CK AT FM991 STREAM 302 Bowie 33.393753 -94.239263 N 

15947 RICE CREEK AT FM1840 STREAM 302 Bowie 33.436131 -94.449105 N 

16205 WRIGHT PATMAN LAKE AT ATLANTA RESERV 302 Bowie 33.23473 -94.259152 Y 

16857 WRIGHT PATMAN LAKE EAST OF SH8 RESERV 302 Cass 33.252312 -94.296347 Y 

16858 WRIGHT PATMAN LAKE W OF SH8 RESERV 302 Bowie 33.271252 -94.40928 Y 

16859 WRIGHT PATMAN LK AT IP INTAKE RESERV 302 Cass 33.297779 -94.1725 Y 

16860 WRIGHT PATMAN LK IN BIG CREEK RESERV 302 Bowie 33.326946 -94.2125 Y 

16863 ANDERSON CREEK AT CR4126 STREAM 302 Bowie 33.346584 -94.436155 N 

16864 BIG CREEK AT BOWIE CR1113 STREAM 0302A Bowie 33.346043 -94.340416 N 

16866 AIKEN CREEK AT SHERWOOD FOREST STREAM 302 Bowie 33.357197 -94.140663 N 

17326 BOONE CREEK AT CR 1216 STREAM 0302B Bowie 33.378307 -94.211216 N 

18356 AIKEN CREEK AT US HIGHWAY 67 STREAM 302 Bowie 33.402267 -94.165329 N 

18555 RICE CREEK AT BOWIE CR 4125 STREAM 302 Bowie 33.345211 -94.408287 N 

18556 CANEY CREEK AT US 67 STREAM 302 Bowie 33.348808 -94.292641 N 

18824 TRIB OF ELLIOT CREEK AT FM 991 STREAM 302 Bowie 33.402538 -94.217293 N 
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The data that is available for the various monitoring sites along with the dates and monitoring entity are summarized in the 
following table, Review of Monitoring Wright Patman Lake Watershed. 

 

 

Review of Monitoring Wright Patman Lake Watershed 

Site - 302 Date-Range/Entity* Frequency Parameter Groups** 

Site 10213 Wright Patman Lake near Dam 9/1973 - 1/2000 (FO) Quarterly Conventional, Field, Bacteria, Metals, Organics  

Site 10214 Wright Patman Lake at SH 8 7/1986 - 1/2002 (FO,GS) 
3/2002 - present (FO,GS,TC) 

Annually  
Quarterly    

Conventional, Field, Bacteria, Metals 

Site 14097 Wright Patman Lake Site AC 1/1993 - 8/2006 (GS) Quarterly Conventional, Field, Bacteria, Organics 

Site 14098 Wright Patman Lake Site AL 8/1996 - 2/1998 (GS) Annually Field 

Site 14099 Wright Patman Lake Site BC  1/1993 - 8/2006 (GS) Quarterly Conventional, Field, Metals 

Site 14100 Wright Patman Lake Site CC 1/1993 - 8/2006 (GS, WC) Quarterly Conventional, Field, Metals, Organics 

Site 14102 Wright Patman Lake Site DC 1/1993 - 8/2006 (GS) Quarterly Field 

Site 14103 Wright Patman Lake Site EC 1/1993 - 8/2006 (GS) Quarterly Conventional, Field, Metals 

Site 15061 Wright Patman Lake at N Shore 11/1998 - present (FO,TC) Quarterly  Conventional, Field, Bacteria, Metals 

Site 15946 East Fork Elliott Creek at FM 991 3/2000 - 10/2000 (TC) Quarterly Conventional, Field, Biological 

Site 15947 Rice Creek at FM 1840 2009 Monitoring (TC) Quarterly  

Site 16205 Wright Patman Lake at Atlanta 11/1998 - present (FO) Quarterly Conventional, Field, Bacteria, Metals 

Site 16857 Wright Patman Lake East of SH 8 10/2000 - 5/2007 (FO) Quarterly Conventional, Field, Bacteria 

Site 16858 Wright Patman Lake West  of SH 8 10/2000 - 7/2001 (FO) Quarterly Conventional, Field, Bacteria, Metals 

Site 16859 Wright Patman Lake at IP Intake 5/2000 ς present  (FO,TC) Quarterly Conventional, Field, Bacteria, Metals 

Site 16860 Wright Patman Lake in Big Creek 10/2000 - present (FO) Quarterly Conventional, Field, Bacteria, Metals 

Site 16863 Anderson Creek at CR 4126 3/2000 - present(TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 16864 Big Creek at Bowie CR 1113 3/2000 - 7/2006 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 16866 Aiken Creek at Sherwood Forest 3/2000 - 10/2000 (TC) Quarterly Conventional, Field, Biology 

Site 17326 Boone Creek at CR 1216 4/2001 - 8/2001 (TC) Monthly Conventional, Field, Bacteria, Biology, Metals, Organics 

Site 18356 Aiken Creek at US Hwy 67 10/2004 - 7/2005 (TC) Quarterly Conventional. Field, Bacteria, Biology 

Site 18555 Rice Creek at Bowie CR 4125 11/2005 - 7/2006 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 18556 Caney Creek at US 67 11/2005 - 7/2006 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 18824 Tributary of Elliott Creek at FM 991 11/2006 (FO) 1 Event Metals, Organics 

                            *FO = field office (TCEQ). GS = USGS,  TC =     Texarkana College, TL = Texas A&M Trace Element Research Laboratory, CO = TCEQ Central office 
                            **Conventional = typical water chemistry (total dissolved solids, total suspended solids, chloride, sulfate, ammonia-N, nitrate-N, total nitrogen, total  
                            phosphate and chlorophyll) 
                            Field = dissolved oxygen, pH, conductivity, temperature and observations 
                            Bacteria = E. coli 
                            Biology = fish, benthics, and habitat 
                            Metals = variable 
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The following two tables contain the references from the Texas Section 303(d) List and the Water Bodies with Concerns for 

Use Attainment and Screening Levels lists that apply to the Wright Patman Lake Watershed.  These are used for reference 

throughout the discussion of the Wright Patman Lake Watershed. 

 

 

 

 

 

Summary of Texas Section 303(d) References to Wright Patman Lake Watershed 2004-2008 

SegID:  0302  
Wright Patman 
Lake                          

2004 Texas 303(d) List Parameter(s) 2006 Texas 303(d) List Parameter(s) 
2008 Texas 303(d) List
  

Parameter(s) 

    400 acres, south dam depressed dissolved 
oxygen 

0302_01    800 acres 
near dam 

depressed dissolved 
oxygen 

  

    300 acres at International Paper 
intake 

depressed dissolved 
oxygen 

0302_02    300 acres 
at International Paper 
intake 

depressed dissolved 
oxygen 

0302_02    300 acres 
at International Paper 
intake 

depressed dissolved 
oxygen 
pH 

    500 acres in the northeast 
corner of lake 

high pH 0302_04    500 acres 
in the northeast 
corner of lake 

depressed dissolved 
oxygen 

0302_04    500 acres 
in the northeast 
corner of lake 

pH 

    200 acres in the northwestern 
tip of the lake 

depressed dissolved 
oxygen 
high pH 

0302_05    200 acres 
in the northwestern 
tip of the lake 

pH 0302_05    200 acres 
in the northwestern 
tip of the lake 

pH 

    2300 acres in arm, west of dam high pH 0302_06   Big Creek 
arm 

pH 0302_06   Big Creek 
arm 

pH 

    4000 acres in mid-lake high pH 0302_07   4000 acres 
in mid-lake 

pH 0302_07   4000 acres 
in mid-lake 

pH 

    1600 acres in upper mid-lake                high pH  
depressed dissolved 
oxygen 

0302_08   1600 acres 
in the upper mid-lake     

pH 0302_08   1600 acres 
in the upper mid-lake     

pH 

    4000 acres in upper portion of 
lake 

depressed dissolved 
oxygen 

0302_10    4000 acres 
in upper portion of 
lake 

depressed dissolved 
oxygen 

0302_10    4000 acres 
in upper portion of 
lake 

depressed dissolved 
oxygen 
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The data for WPL Site 16859 can be found in the charts included in this section.  As can be seen, the criterion for pH is 

exceeded many times at Site 16859 and even above 9.0 on several occasions.  None of the pH data from the 1.0 m depths and below 

exceed the 8.5 criterion.  The surface layer has a high pH that is likely caused by photosynthesis.  The Secchi depth is fairly shallow at 

this site and the light does not penetrate very deep.  The pH in the deeper portions of the lake is less impacted.  The grab sample 

data collected for dissolved oxygen at these sites show only one sample to be below the 3.0 mg/L criterion for dissolved oxygen (See 

chart in this section).  Most grab samples are taken during the middle of the day when the photosynthetic activity is high and the 

dissolved oxygen level is typically high at the surface (depth of 0.3 m).  It is not unusual for grab samples taken below the surface 

during depth profile studies to be below the 3.0 mg/L criterion.  A second criterion for dissolved oxygen is based on the average 

dissolved oxygen concentration over a 24-hour period (diurnal study).  The diurnal data is not collected at 0.3 m but at the midpoint 

between the surface and any thermoclyne that may be present as determined by a depth profile.  Seven of the average diurnal data 

points for dissolved oxygen (more than 20 %) are below the 5.0 mg/L criterion.  Twenty percent exceeds the 10 percent required for 

impairment. 

  

Wright Patman Lake Watershed Water Bodies with Concerns for Use Attainment and Screening Levels 

SegID:  0302  Wright 
Patman Lake           

2004 Concerns List Parameter(s) 2006 Concerns List Parameter(s) 2008 Concerns List Parameter(s) 

    300 acres at International 
Paper intake                    

depressed dissolved 
oxygen 
pH 

0302_02   300 acres at 
International Paper 
intake 

ammonia 
chlorophyll-a 

0302_02   300 acres at 
International Paper 
intake 

ammonia 
chlorophyll-a 

    500 acres in the northeast 
corner of lake 

excessive algal 
growth 

0302_04   500 acres in 
the northeast corner 
of lake 

ammonia 
chlorophyll-a 

0302_04   500 acres in 
the northeast corner 
of lake 

ammonia 
chlorophyll-a 

0302_06   Big Creek arm None Listed 0302_06   Big Creek 
arm 

chlorophyll-a 0302_06   Big Creek 
arm 

chlorophyll-a 

0302_09   5000 acres mid-
lake, below Hwy 8 

None Listed 0302_09   5000 acres 
mid-lake, below Hwy 8 

None Listed 0302_09   5000 acres 
mid-lake, below Hwy 8 

chlorophyll-a 

    4000 acres in upper 
portion of lake  

depressed dissolved 
oxygen 
total phosphorus 

0302_10   4000 acres 
in upper portion of 
lake 

ammonia 0302_10   4000 acres 
in upper portion of 
lake 

chlorophyll-a 
orthophosphorus 
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Chlorophyll-a is a good indicator of the amount of algae present and is of concern for a reservoir when its concentration 
exceeds 26.7 µg/L.  A chart detailing the chlorophyll-a concentration for Site 16859 can be found in this section.  The chart lists two 
storet codes meaning that two methods were used by the laboratories to analyze the samples taken from this site.  The storet 32211 
represents the spectrophotometric method, SM 19th, 10200 H.2.b.  The storett 70953 represents the fluorometric method, EPA 
445.0.  Generally, a method is changed when a more sensitive analytical technique is available, meaning that acceptable results can 
be obtained at lower concentrations.  The spectrophotometric method should, in theory, yield slightly lower values than the 
fluorometric method.  The chlorophyll-a concentrations appear to be increasing at this site.  The change in analytical method would 
contribute to the increase.  The increase could be explained by the recent multiyear period of drought and low water conditions 
experienced by WPL.  Chlorophyll-a concentrations are most pronounced during recent periods of drought, when the lake level and 
lake release was low for several years (See rainfall, flow, and release rate charts in the introduction).  During periods when WPL is 
experiencing low flow and the lake nutrient concentrations are high, the  chlorophyll-a concentrations reach the higher levels. This 
increase in chlorophyll-a closely parallels the concentrations for chlorophyll-a in the Lower Sulphur River (See Lower Sulphur River 
Watershed).   
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WPL is also on the list of Water Bodies with Concerns for Use Attainment and Screening Levels for ammonia-nitrogen.  The 

ammonia-nitrogen data for Site 16859 is detailed in a chart in this section.  The screening level for ammonia-nitrogen is 0.11 mg/L.  

Some concern has existed over how different laboratories apply methods specified by storett codes in testing for ammonia-nitrogen.  

The value for total ammonia-nitrogen is reported in some instances and dissolved ammonia-nitrogen reported in others, both as 

storett 00610.  These results should not be expected to be comparable with the total-ammonia-nitrogen being higher than the 

dissolved ammonia nitrogen.  The USGS has done fairly extensive ammonia-nitrogen studies at Site 14097 which is fairly close to Site 

16859 and in the main body of the lake.  The USGS used the method specified by storett 00608 to analyze for dissolved ammonia-

nitrogen.  The data USGS collected for ammonia-nitrogen is detailed in a chart in this section.  The USGS study is not directly 

comparable to the TCEQ data because the sites are different and the data was collected at various depths, not just surface samples 
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(0.3 m).  Three of the samples that exceeded the screening level were surface samples.  The similarity of the data profiles by 

different method gives some confidence in the validity of the data for ammonia-nitrogen. 

  

Data has been collected at Site 15061, located near the Texarkana Water Intake and the North Shore Campground.  When 

the Sulphur River flow increases, water tends to back up into this area.  Visual observations of buoys and datasondes deployed in 

this area suggest that biological activity is greater than in the main body of the lake.  Buoys left in the water for 24 hours tend to be 

covered with algae and macroinvertebrates.  The pH data collected for surface samples at Site 15061 is detailed in the chart in this 

section.  The pH regularly exceeds the criterion of 8.5 and often is over 9.0.  The 24-hour average dissolved oxygen levels are all 

above the screening level of 5 mg/L.   
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The northeast corner of WPL is on the list of Water Bodies with Concerns for Use Attainment and Screening Levels for both 

chlorophyll-a and ammonia-nitrogen.  The chlorophyll-a levels at Site 15061 are detailed in the chart on this page.  The chlorophyll-a 

concentration regularly exceeds the screening level. 

 

 

 

The ammonia-nitrogen levels at Site 15061 are detailed in the chart in this section.  The chart clearly indicates that the 

ammonia level tends to be above the screening level at times. 
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This portion of WPL is shallow (3 to 4 m) and open to wind and wave action.  The area is not impacted by the main channel 

flow.  These factors may tend to mix the nutrients from the lower depths and influence the biological activity in the form of alga and 

macroinvertebrate growth. 

 

The Big Creek Arm of WPL is on the Section 303(d) List for high pH levels.  A chart detailing the pH data collected at Site 

16860 can be found in this section.  The pH often exceeds the screening level of 8.5 and at times exceeds 9.0.  Big Creek Arm is on 

the list of Water Bodies with Concerns for Use Attainment and Screening Levels.  The chlorophyll-a data is detailed in a chart in this 
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section that clearly show the chlorophyll screening level is exceeded on numerous occasions.  The ammonia-nitrogen concentrations  

exceed the 0.11 mg/L screening level on three occasions, but do not exceed the level enough times to exceed the 20 % rule. 

 

 

  

 

 

Site 16205 is located midway up the lake near Atlanta State Park.  This portion of WPL is listed on the EPA Section 303(d) List 

for high pH values.  A chart detailing the pH data is in this section.  The pH exceeds the 8.5 criteria more than 10 % of the time.  Site 

16205 is on the list of Water Bodies with Concerns for Use Attainment and Screening Levels for high chlorophyll-a concentrations.  A 
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chart detailing the chlorophyll-a data is in this section.  All of the values that exceed the screening level are after 2003 and during a 

period of drought.  

  

 

The upper part of WPL is on the EPA Section 303(d) List since 2004 for depressed dissolved oxygen.  Charts in this section 

detail the dissolved oxygen data available for Site 10214-WPL at Hwy 8.  The first chart is of the grab sample dataset collected at the 

surface, 0.3 m.  A few of the values from the 0.30 m depth fall below the 3.0 mg/L criterion.  Depending on the time frame that is 

selected, the site may or may not meet the criterion for listing.  The second chart details the data for 24-hour dissolved oxygen 

averages.  The criterion for listing is somewhat higher for this parameter, 5 mg/L.  The 24-hour average dissolved oxygen data clearly 

shows that the upper portion of the WPL should be listed on the EPA Section 303(d) List for depressed dissolved oxygen. 
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The ammonia-nitrogen data for Site 10214 is detailed in a chart in this section.  The area of WPL is not currently of concern 

for ammonia-nitrogen, but was on the list of Water Bodies with Concerns for Use Attainment and Screening Levels in 2004.  The 

number of data points exceeding the screening level, 0.11 mg/L, is 14, or 20 %.  Some of the data points in recent history exceed the 

screening level by substantial amounts. 

 

Only nine data points are available for orthophosphate-phosphorus (00660).  Eight are above the screening level of 0.05 mg/L 

with high concentrations of 0.84 and 0.44 mg/L. The USGS has reported orthophosphate-phosphorus data (0.3 m) using a different 

method (00671).  Only three of their 24-data points for 0.3 m exceed the screening level with a maximum of 0.08 mg/L.  Eight of 22 

samples collected below 0.3 m had orthophosphate-phosphorus concentrations above the screening level (00671).  These values 

ranged as high as 0.47 mg/L.   
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Seventy-three data points for total phosphorus at Site 10214 are detailed in the chart in this section.  Twenty-three of the 

data points (30.7%) are above the screening level (0.2 mg/L) for reservoirs.  The last data point (1.64 mg/L, May, 2008) was collected 

during a high water event.  The upper portion of WPL around Hwy 8 has periods of depressed dissolved oxygen  The levels of 

nutrients may be sufficient to support alga and aerobic bacteria populations that cause the depressed levels of dissolved oxygen. 
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Conclusions   

The diurnal dissolved oxygen and pH studies indicate WPL should be included on the Texas Section 303(d) List for low 

dissolved oxygen and high pH.  The causes of this listing are not easy to ascertain from the existing data.  Both the depressed 

dissolved oxygen and low pH are caused by alga growth in the surface layer.  Alga growth of this type has to be supported by 

available nutrients that contain both nitrogen and phosphorus.  Nitrogen is not generally considered to limit alga growth because it 

is as plentiful as dissolved dinitrogen (elemental nitrogen, N2).  Blue green algae have the ability to utilize dinitrogen.  Phosphorus is 

usually considered to be limiting for alga growth.  This means that a sufficient amount of phosphorus has to be available in a usable 

form or alga growth will be limited.  Two sources of phosphorus are available.  The sediment on the bottom of the lake is rich in 

phosphorus and nitrogen nutrients that result from the anaerobic decay of organic materials.  When alga die they settle to the 

bottom of the lake, and the decaying deposits become nutrient rich.  The older the lake the more important this phenomena 

(eutrophication) becomes.  Wave action due to wind and water currents can carry the nutrients to the surface were they can again 

support alga growth.  When a layer due to temperature differences (thermoclyne) forms, the nutrients may build up in the lower 

layer for extended periods of time.  When the thermoclyne breaks up tƘŜ ƭŀƪŜ ƛǎ ǎŀƛŘ ǘƻ άǘǳǊƴ ƻǾŜǊΦέ The nutrients are carried to the 

surface along with a number of volatile components and a άfish killέ often results.  This phenomenon has been reported by campers 

and Corp of Engineers personnel at WPL. 

 

A second source of phosphorus is the transportation afforded by the water that flows into WPL.  The water dissolves and 

suspends nutrients as it flows over all the surfaces it encounters on its trip to the lake.  The largest source of water for WPL is the 

Sulphur River (Segment 303).  The river drains much of the basin into WPL somewhat like a funnel.  The Sulphur River (Segment 303) 

above WPL is not listed on the Texas Section 303(d) List for any parameters.  It is on the Water Bodies with Concerns for Use 

Attainment and Screening Levels for 2008 for high Chlorophyll-a concentrations.  The nutrient concentrations in the Sulphur River 

are not high enough for the segment to be of concern, but at times are higher than the screening level for lakes.  Not enough diurnal 

data is available to meet the listing requirements due to low levels for dissolved oxygen.  The Sulphur River has a lot of suspended 

matter that is slow to settle.  This sediment gives WPL its murky appearance and may carry both nutrients and bacteria. 
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Recommendations   

Additional monitoring of WPL and the watersheds above it need to be undertaken to help quantify the sources of nutrients in 

the lake.  The degree of eutrophication or recycling of nutrients in the lake is hard to determine when the nutrients transported by 

the water inflow are not well documented.  The main stem of the Sulphur River (Segment 303) needs careful monitoring for 

nutrients and diurnal dissolved oxygen at Sites 10215 and 10216.  These sites are above and below the confluence of the Sulphur 

River with White Oak Creek (Segment 303b).  Nutrient problems on White Oak Creek are detailed under the White Oak Creek 

Watershed section.  The nutrient concentrations in flows from tributaries tend to be higher when the flow levels are high.  The 

monitoring should include some monitoring that is targeted for high flow conditions.  The monitoring should be designed to answer 

ǘƘŜ ǉǳŜǎǘƛƻƴΣ άLǎ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ƻŦ ƴǳǘǊƛŜƴǘǎ ƛƴǘƻ ²t[ ōȅ ǿŀǘŜǊ ƛƴŦƭƻǿǎ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜ ƴǳǘǊƛŜƴǘ ƭŜǾŜƭǎ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ ƭŀƪŜΚέ 

If the answer is yes, then a careful review of point and nonpoint sources should be undertaken with consideration to a total 

maximum daily load study (TMDL). 
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Sulphur River Watershed 

 
The Sulphur River Watershed (Segment 303) is composed of the Sulphur River (SR) up to Segment 305 (North Sulphur River, NSR) and 

Segment 307 (Jim Chapman Lake, JCL).  Also included is its tributaries and the areas drained by its tributaries with the exception of Segment 
303B (White Oak Creek, WOC).  The larger streams are listed in the Sulphur River Site Summary.  SR and its tributaries are not on the Texas 
Section 303(d) List of Impaired Waters.  Parts of SR have been on the list, Water Bodies with Concerns for Use Attainment and Screening Levels 
since 2004.  The concerns for 2008 are high chlorophyll-a concentrations in the lower and middle reaches of SR.  The areas of SR and timeline 
are detailed in the Water Bodies with Concern for Use Attainment and Screening Levels Summary. 
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The monitoring sites that have data available for use in evaluating water quality in the Sulphur River Watershed are described in the 

following table, Sulphur River Watershed Site Summary. 

 

 

 

 

 

 

 

Sulphur River Watershed Site Summary 

Site ID Site Description Type Segment County Latitude Longitude On Segment 

10202 CUTHAND CREEK AT FM 1487 STREAM 303 Red River 33.466389 -94.98805 N 

10215 SULPHUR RIVER AT US 67 STREAM 303 Bowie 33.251896 -94.623238 Y 

10216 SULPHUR RIVER AT US259 STREAM 303 Bowie 33.309071 -94.728613 Y 

10217 SULPHUR RIVER NEAR HARTS BLUFF STREAM 303 Titus 33.391781 -94.949158 Y 

10218 SULPHUR RIVER AT CR NW 39 STREAM 303 Red River 33.391644 -95.061241 Y 

10219 SULPHUR RIVER BRIDGE AT US 271 STREAM 303 Red River 33.386402 -95.132947 Y 

10220 SULPHUR RIVER AT STATE HWY 37 STREAM 303 Franklin 33.367813 -95.239705 Y 

10221 S SULPHUR RIVER N SULPHRBLUF STREAM 303 Delta 33.390556 -95.41139 Y 

10222 S SULPHUR R AT SH 19 STREAM 303 Delta 33.355415 -95.59467 Y 

16341 MORRISON BRANCH AT US 271 STREAM 303 Red River 33.459599 -95.202475 N 

16856 BIG CREEK LAKE NEAR DAM RESERV 0303A Delta 33.396656 -95.695636 Y 

16865 BASSETT CREEK AT US 67 STREAM 303 Bowie 33.313248 -94.5676 N 

17342 KICKAPOO CREEK AT FM 412 STREAM 303 Red River 33.473221 -94.94003 N 

17343 LITTLE MUSTANG CREEK AT CR 1410 STREAM 303 Red River 33.422707 -95.125763 N 

17618 BIG CREEK AT SH 154 STREAM 0303H Delta 33.368362 -95.65331 N 
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The data that is available for the various monitoring sites along with the dates and monitoring entity are summarized in the following 

table, Sulphur/South Sulphur River-Review of Monitoring. 

 

  

Sulphur/South Sulphur RiverςReview of Monitoring 

Site - 303 Date Range/Entity* Frequency Parameter Groups** 

Site 10202 Cuthand Creek at FM 1487 8/1984 (CO) 
2/2002 - 7/2002 (TC) 

1 Event 
Quarterly 

Conventional, Field, Bacteria, Biology 

Site 10215 Sulphur River at US 67 8/1973 - 4/1975 (FO) 
7/1975 - 9/1976 (FO) 
8/1977 -10/1979(FO) 
9/1981 - 3/1988 (FO) 
8/1988 - 7/1993 (FO) 
10/1993 - present (FO) 

Monthly 
Quarterly 
Annually                                                 
Quarterly 
Annual 
Quarterly 

Conventional, Field, Bacteria, Metals, Organics 

Site 10216 Sulphur River at US 259 8/1984 (CO) 
8/1988 (FO) 
7/1999 - 8/1999 (TC) 
5/2002 - 8/2002 (TC) 

1 Event 
1Event 
Monthly 
Monthly 

Conventional, Field, Bacteria, Biology, Metals 

Site 10217 Sulphur River Near Harts Bluff 8/1984 (CO) 1 Event Conventional, Field 

Site 10218 Sulphur River at CR NW 39 8/1984 (CO) 
7/1999 - 8/1999 (TC) 
7/2001 ς present (FO) 

1 Event 
Monthly 
Quarterly 

Conventional, Field, Bacteria, Biology 

Site 10219 Sulphur River Bridge at US 271 9/1968 - 4/1975 (FO) 
7/1975 - 8/1981 (FO) 
11/1981 - 7/1984 (GS,FO) 
8/1984 - 1/2002 (GS,CO) 

Monthly 
Quarterly 
Quarterly    
Quarterly 

Conventional, Field, Bacteria, Metals, Organics 

Site 10220 Sulphur River at State Hwy 37 8/1984 (CO) 1 Event Conventional, Field 

Site 10221 S Sulphur River N Sulphurbluff 8/1984 (CO) 1 Event Conventional, Field 

Site 10222 S Sulphur River at SH 19 9/1973 ς 3/1975 (FO) 
7/1975 ς 9/1979 (FO) 
10/1981 ς present  (GS,FO,CO) 

Monthly 
Quarterly 
Quarterly 

Conventional, Field, Bacteria, Metals 

Site 16341 Morrison Branch at US 271 8/1998 (PP) 1 Event Field, Biology 
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                            *FO = field office (TCEQ). GS = USGS,  TC = Texarkana College, TL = Texas A&M Trace Element Research Laboratory, CO = TCEQ Central office 
                            **Conventional = typical water chemistry (total dissolved solids, total suspended solids, chloride, sulfate, ammonia-N, nitrate-N, total nitrogen, total  
                            phosphate and chlorophyll) 
                            Field = dissolved oxygen, pH, conductivity, temperature and observations 
                            Bacteria = E. coli 
                            Biology = fish, benthics, and habitat 
                            Metals = variable 

The following tables contain the references from the Water Bodies with Concern for Use Attainment and Screening Levels lists that 

apply to the Sulphur River Watershed.  These are used for reference throughout the discussion of the Sulphur River Watershed. 

 

The chlorophyll-a data for SR at Site 10215 is detailed in the 

embedded chart.  Site 10215 is a concern because more than 20 % of 

samples exceed 14.1 mg/L.  Both the middle and upper reaches of SR 

above this site are of concern and listed as Water Bodies with Concerns 

for Use Attainment and Screening Levels for 2008 due to elevated 

concentrations of chlorophyll-a.  When a stream has concerns for 

elevated chlorophyll-a concentrations, there is usually a supply of 

nutrients in the water.  Alga, the source of the chlorophyll-a, need the 

nutrients to grow.  The SR is not listed on the Water Bodies with 

Concerns for Use Attainment and Screening Levels for 2008 for the 

common nutrients, nitrate-nitrogen, total phosphorus, or orthophosphate phosphorus.  The charts in this section detail the concentrations of 

the nutrients, nitrate-nitrogen, total phosphate, and orthophosphate-phosphorus, versus time.  The orthophosphate-phosphorus data is a 

Site 16856 Big Creek Lake Near Dam 8/2000 ς 7/2005 (FO,PW) Quarterly 
PW ςDDT & PCB 
Study 

Conventional, Field, Bacteria, Biology, Metals, Organics 

Site 16865 Bassett Creek at US 67 3/2000 ς 10/2000 (TC) Quarterly Conventional, Field, Biology 

Site 17342 Kickapoo Creek at FM 412 2/2002 ς 7/2002 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 17343 Little Mustang Creek at CR 1410 2/2002 ς 7/2002 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 17618 Big Creek at SH 154 10/2002 ς 7/2003 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Summary of Water Bodies with Concerns for Use Attainment and Screening Levels References to Sulphur River Watershed 2004-2008 

SegID:  0303 
Sulphur/South Sulphur 
River 

FY 2004 Parameter FY 2006 Parameter FY 2008 Parameter 

 Lower 25 miles depressed dissolved 
oxygen 

0303_01   Lower 25 miles None listed 0303_01   Lower 25 miles chlorophyll-a 

0303_02   Middle 25 miles None listed 0303_02   Middle 25 miles None listed 0303_02   Middle 25 miles chlorophyll-a 

0

10

20

30

40

50

60

70

1970 1975 1980 1984 1990 1995 2000 2005 2010

Site 10215-Sulphur River US 67, Chlorophyll  (32211 & 70953), 
< 70 µS, Maximum value=104 (95/1/2001)

n = 110,AVG = 10.585, STDEV = 12.945
Screening Level = 14.1 µg/L
Number > 14.1 = 23 (21 %) 
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Reservoir Screening Level = 0.37 mg/L

composite of storett codes 00660 and 00671, which are not directly comparable. The storett code 00660 is used in this case to put the problem 

in context.  The three charts have two screening values for each of the nutrients.  The top value is for screening streams and the lower is for 

screening lakes.  None of the three nutrients exceed the screening levels for streams on a regular basis.  Each of the nutrients regularly exceeds 

the screening level for lakes.  The water from this site flows into WPL after a short period of time and may have an impact on the nutrient level 

in WPL.  The chart, Site 10215-Sulphur River, Dissolved Oxygen, shows the dissolved oxygen data for grab samples taken at the surface, 0.3 m.  

The chart suggests that dissolved oxygen is not a problem on SR.  As discussed earlier in this report, grab samples taken during the middle of 

the day are seldom below the 3 mg/L screening level.  During the middle of the day, photosynthesis is at its peak and a lot of oxygen is 

produced by plants and algae.  After dark, the process is reversed, respiration occurs, and the available oxygen is used.  The concentration of 

dissolved oxygen rises and falls as the day progresses.  The information that is required for assessment can be obtained by diurnal studies (24-

hour data).  Only three sets of 24-hour dissolved oxygen data for this site are available with the latest being in 2000.  The available data does 

not meet the minimum required for assessment. 
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Conclusions 

The chlorophyll-a level in the lower and middle segments of SR exceed the current criteria for listing as Water Bodies with Concerns for 

Use Attainment and Screening Levels for 2008.  The reason for the elevated chlorophyll-a levels is not clear; however sufficient nutrients are 

present in the stream to support photosynthesis.  When SR is low, it is a slow moving stream, and the time for algae to grow is considerable. 

Not enough diurnal data is available for an assessment of the dissolved oxygen levels in SR based on 24-hour studies. 

 

Recommendations  

Monitoring of the SR should be continued with enough regular diurnal studies included to allow for assessment of the stream for 

dissolved oxygen.  Enough nutrient data should be collected to evaluate the potential impact of the nutrients on WPL.  The data need to be 

collected during normal and high flow events. 
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White Oak Creek Watershed 

 
The White Oak Creek Watershed (Segment 303B) is composed of White Oak Creek (WOC), its tributaries, and the areas drained by its 

tributaries (see map).  The larger streams are listed in the White Oak Creek Site Summary.  The main stem of WOC is the only water body in the 

watershed on the Section 303(d) List of Impaired Waters for years 2004, 2006, or 2008.  Various portions of WOC are listed for depressed 

dissolved oxygen and bacteria.  Parts of WOC have been listed as Water Bodies with Concerns for Use Attainment and Screening Levels since 

2004.  The concerns for 2008 are total phosphorus, nitrate-nitrogen, and orthophosphate phosphorus.  The areas of WOC and the timeline are 

detailed in the Water Bodies with Concern for Use Attainment and Screening Levels Summary. 
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The monitoring sites that have data available for use in evaluating water quality in the White Oak Creek Watershed are described in the 

following table, White Oak Creek Watershed Site Summary. 

 

 

  

White Oak Creek Watershed Site Summary 

Site ID Site Description Type Segment County Latitude Longitude On Segment 

10198 WHITE OAK CREEK AT US 259 STREAM 0303B Morris 33.27536 -94.74208 Y 

10199 WHITE OAK CREEK AT US 271 STREAM 0303B Titus 33.322346 -95.092541 Y 

10200 ROCK CREEK AT FM 69 STREAM 0303B Hopkins 33.159969 -95.494863 N 

10201 WHITE OAK CREEK AT FM 900 STREAM 0303B Hopkins 33.234268 -95.360116 Y 

16447 ROCK CREEK UPSTRM SSPNGS WWTP STREAM 0303B Hopkins 33.149681 -95.550233 N 

16697 WHITE OAK CREEK OFF CR NE 35 STREAM 0303B Titus 33.300526 -94.82203 Y 

17906 BIG CREEK AT FRANKLIN CR 1018 STREAM 0303B Franklin 33.226082 -95.28894 N 

17908 NORTH CANEY CREEK AT CR 3518 STREAM 0303B Hopkins 32.22680 -95.28894 N 

17909 EAST CANEY CREEK AT I-30 STREAM 0303B Hopkins 33.19664 -95.46668 N 

18189 STOUTS CREEK AT US HWY 67 STREAM 0303B Hopkins 33.14978 -95.44092 N 

20099 WHITE OAK CREEK AT FM 69 STREAM 0303B Hopkins 33.16956 -95.4936 Y 

20100 HORSE CREEK AT TITUS CR 3445 STREAM 0303B Titus 33.27008 -94.82703 N 

20101 SMACKOVER CREEK AT TITUS CR 3445 STREAM 0303B Titus 33.27168 -94.82812 N 
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The data that is available for the various monitoring sites along with the dates and monitoring entity are summarized in the following 

table, White Oak Creek-Review of Monitoring. 

 

 

The following tables contain the references from the 303(d) List and the Water Body with Concern for Use Attainment and Screening 

Levels lists that apply to the White Oak Creek Watershed.  These are used for reference throughout the discussion of the White Oak Creek 

Watershed. 

White Oak Creek-Review of Monitoring 

Site ς 0303B Date-Range/Entity* Frequency Parameter Groups** 

Site 10198 White Oak Creek at US 259 1/1972 ς 4/1974 (FO) 
7/1974 ς 9/1976 (FO) 
8/1977 ς 9/1978 (FO) 
8/1984 (CO) 
8/1988 (FO) 
1/1992 ς present (GS,FO) 

Monthly 
Quarterly 
Annually 
1 Event 
1 Event 
Quarterly 

Conventional, Field, Bacteria, Biology, Metals  

Site 10199 White Oak Creek at US 271 3/1975 ς 8/1976 (FO) 
8/1977 ς 9/1979 (FO) 10/1981 ς 10/2000 
(GS) 
10/2000 ς present (FO) 

Quarterly 
Annually 
Quarterly 
Quarterly 

Conventional, Field, Bacteria, Biology, Metals 

Site 10200 Rock Creek at FM 69 8/1987 (FO) 
11/2007 ς present (TC) 

1 Event 
Quarterly 

Conventional, Field, Bacteria, Biology 

Site 10201 White Oak Creek at FM 900 3/1987 ς 6/1989 (FO) 
10/1999 ς present (FO) 

Biannually 
Quarterly 

Conventional, Field, Bacteria, Biology, Metals 

Site 16447 Rock Creek UPSTRM Sulphur Springs WWTP 8/1999 (FO) 1 Event Conventional, Field, Biology 

Site 16697 White Oak Creek  off CR NE 35 7/1999 ς 8/1999 (TC) Monthly Field, Biology 

Site 17906 Big Creek at Franklin CR 1018 10/2003 ς 7/2004 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 17908 North Caney Creek at CR 3518 10/2003 ς 7/2004 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 17909 East Caney Creek at I-30 10/2003 ς 7/2004 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 18189 Stouts Creek at US Hwy 67 10/2003 ς 7/2004 (TC) Quarterly Conventional, Field, Bacteria, Biology 

Site 20099 White Oak Creek at FM 69 11/2007 ς present (TC) Quarterly Conventional, Field,  Biology 

Site 20100 Horse Creek at Titus CR 3445 11/2007 ς present (TC) Quarterly Conventional, Field,  Biology 

Site 20101 Smackover Creek at Titus CR 3445 11/2007 ς present (TC) Quarterly Conventional, Field, Biology 

                            *FO = field office (TCEQ). GS = USGS,  TC = Texarkana College, TL = Texas A&M Trace Element Research Laboratory, CO = TCEQ Central office 
                            **Conventional = typical water chemistry (total dissolved solids, total suspended solids, chloride, sulfate, ammonia-N, nitrate-N, total nitrogen, total  
                            phosphate and chlorophyll-a) 
                            Field = dissolved oxygen, pH, conductivity, temperature and observations 
                             Bacteria = E. coli 
                             Biology = fish, benthics, and habitat 
                             Metals = variable 
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The lower portion of WOC is on the Section 303(d) List of Impaired Waters for depressed dissolved oxygen levels.  A chart for the 

existing data for dissolved grab samples at Site 10198 is embedded in this section.  None of the grab sample data points are below the 

screening level of 3 mg/L. The listing is based on the average of 24-hour dissolved oxygen data.  A chart embedded in this section details the 

24-hour average dissolved oxygen data. 

 

Summary of Section 303(d) References to White Oak Creek Watershed 2004-2008 

SegID:  0303B  White Oak 
Creek 

2004 Texas 303(d) List 2006 Texas 303(d) List 2008 Texas 303(d) List 

    Lower 25 miles of 
segment 

depressed dissolved 
oxygen 

0303B_01    Lower 25 
miles of segment 

depressed dissolved 
oxygen 

0303B_01    Lower 25 miles 
of segment 

depressed dissolved oxygen 

    Middle 25 miles near 
Hwy 271 

depressed dissolved 
oxygen 

0303B_02    Middle 25 
miles near Hwy 271 

depressed dissolved 
oxygen 

0303B_02    Middle 25 
miles near Hwy 271 

depressed dissolved oxygen 

Upper 25 mile segment depressed dissolved 
oxygen 

0303B_03 upper 25 miles 
of segment 

depressed dissolved 
oxygen, bacteria 

0303B_03 upper 25 miles 
of segment 

depressed dissolved oxygen, 
bacteria 

Summary of Water Bodies with Concerns for Use Attainment and Screening Levels References to White Oak Creek Watershed 2004-2008 

SegID:  0303B  White Oak 
Creek 

FY 2004 FY 2006 FY 2008 

Lower 25 miles of segment aluminum (acute) in 
water 
depressed dissolved 
oxygen 

none none none none 

Middle 25 miles near Hwy 
251 

depressed dissolved 
oxygen 

none none none none 

Upper 25 miles of segment  Upper 25 miles of 
segment 

orthophosphorus 
total phosphorus 
nitrate 

Upper 25 miles of segment total phosphorus 
nitrate 
orthophosphorus 



Sulphur River Basin Authority Basin Summary Report, FY 2004-FY 2008          

 

Page | 89 
  

 

 

 

 

0

2

4

6

8

10

12

14

1970 1980 1990 2000 2010

Site 10198-White Oak Creek, Dissolved Oxygen , grab sample, mg/L
Screening Level = 3 mg/L

3

3.5

4

4.5

5

5.5

6

6.5

7

2000 2005 2010

Site 10198-White Oak Creek US 259, Dissolved Oxygen, 24-Hour Avg, 
mg/L

n = 12, AVG = 5.18,  STDEV = 0.805
Number < 5 = 4 (33 .3 %)
Screening level = 5 mg/L

0

500

1000

1500

2000

2500

3000

2000 2001 2002 2003 2005 2006 2007 2008

Site 10211-White Oak Creek at FM 900, E. coli #/100 mL, Method 31699
n = 25, AVG = 492, STDEV = 677
Number Greater 394 = 12 > 25 %

Criterion = 394 E. coli/100 mL 



Sulphur River Basin Authority Basin Summary Report, FY 2004-FY 2008          

 

Page | 90 
  

 

Data collected at Site 10199 (WOC at US 271) is very similar to that from the downstream site (Site 10198).  The middle portion of WOC 

is listed for dissolved oxygen based on the 24-hour dissolved oxygen average data.  The upper portion of WOC is listed on the Section 303(d) 

List of Impaired Waters for depressed dissolved oxygen levels and bacteria.  The bacteria data is displayed on a chart in this section.  As with 

Sites 10198 and 10199, the dissolved oxygen listing was based on 24-hour average dissolved oxygen criteria.  The nitrate-nitrogen and total 

phosphorus data for Site 10201 is detailed in charts embedded in this section.   

 

 

 

 

 

 

The upper reach of WOC is of concern because of high nutrient levels.  From this data, it is clear that concerns exist, but it is difficult to 

determine the sources that are fueling the high levels of nutrients in the upper portions of the stream and potentially causing the low dissolved 

oxygen levels further downstream. 
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A number of the tributaries of WOC have been the subject of systematic studies during the past eight years. The nutrient, pH, bacteria, 

and flow data are detailed in the accompanying table (White Oak Creek Tributaries).   Sufficient data for assessment of the individual streams 

is not currently available due to the nature of systematic studies.  Examination of systematic data can point to where problems may exist and 

where more study is warranted.  In the White Oak Creek Tributaries Table, the value of each parameter that exceeds its level of concern is 

listed in red (italics).  The bacteria counts exceed the criteria under high flow conditions on four occasions.  Note that the North Caney Creek 

does not have high E. coli counts. 

                              n/a = not available (Data for E. coli was not collected because the required 8-hour sample holding time could not be met.) 

White Oak Creek Tributaries Table 

Site Date pH Ammonia-N 
00610 

Nitrate-N 
00620 

Phosphate-total 
00665 

E. coli 31699 Flow 

17906 
Big Creek at 
Franklin CR 1018 

10/26/2003 7.29 0.12 0.01 0.096 21.1 0 

2/29/2004 8.3 0.57 0.82 0.958 488.4 4.62 

5/19/2004 7.78 0.085 0.28 0.279 77.6 1.04 

7/17/2004 7.25 0.040 0.029 0.22 90.9 0 

17908 
North Caney 
Creek at CR 
3518 

10/26/2003 7.23 0.039 0.01 0.214 101.2 0 

2/29/2004 7.42 0.524 0.238 0.703 37.3 4.85 

5/20/2004 7.42 0.16 0.0924 0.439 35.4 0.064 

7/18/2004 8.27 0.12 0.05 0.492 51.2 0 

17909 
East Caney at  I-
30 

10/26/2003 7.3 0.0925 0.01 0.366 12.1 0 

2/29/2004 7.37 0.636 1.97 1.566 1553 2.39 

5/20/2004 7.62 0.196 0.959 0.521 770.1 1.516 

7/18/2004 7.75 0.0733 0.179 0.691 27.2 0.163 

18189 
Stouts Creek at 
US Hwy 67 

10/26/2003 7.29 0.293 0.01 0.78 93.3 0 

2/29/2004 8.3 2.31 1.89 2.776 2419 1.75 

5/19/2004 7.78 0.112 0.756 0.634 90.6 0.669 

7/17/2004 7.25 0.0928 0.01 1.06 313 0 

10200 
Rock Creek at 
FM 69 

11/11/2007 7.2 <0.1 9.16 2.18 n/a 3.4 

2/3/2008 7.4 <0.1 4.41 1.37 n/a 5.1 

6/3/2008 7.2 na 9.44 1.15 n/a 6.8 

20099 
White Oak 
Creek at FM 69 

11/11/2007 6.9 <0.1 <0.05 0.681 n/a 1.1 

2/3/2008 7.4 <0.1 <0.05 0.232 na 0.6 

6/3/2008 7.3 na 0.419 0.598 na 20 

20100 
Horse Creek at 
Titus CR 3445 

11/11/2007 7.1 <0.1 <0.05 0.746 na 0.06 

2/3/2008 7.2 <0.1 0.209 0.266 na 4.1 

6/2/2008 6.9 <0.1 0.52 0.318 na 1.8 

20101 
Smackover 
Creek at Titus 
CR 3445 

11/11/2007 6.9 <0.1 0.243 0.585 na 0.1 

2/3/2008 7 <0.1 0.333 0.299 na 1.3 

6/2/2008 6.9 <0.1 0.531 0.576 na 0.8 
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The data in the table indicates that criteria and levels of concern are exceeded at times for ammonia, nitrate-N, total phosphate and E. 

coli.  The sources appear to be both point and nonpoint.  The nitrate-N and total phosphate concentrations at the Rock Creek Site 10200 are of 

the point source type.  The site is below the outfall from the Sulphur Springs Waste Water Treatment Plant.  The total phosphate level goes 

down when the flow increases.  This is classic nonpoint behavior as the nutrients are diluted with rainwater.  All of the other elevated 

parameters have nonpoint source characteristics.  They tend to be higher when the flow is elevated.  Clearly, the tributaries of White Oak 

Creek contribute to the total phosphate concentration, and Rock Creek is a major contributor to nitrate-nitrogen and total phosphate levels in 

the upper portion of White Oak Creek.  The heavy load of nutrients may fuel the associated bacteria and alga growth that can cause depressed 

dissolved oxygen.  A review of the systematic studies of tributaries in the other Sulphur River Basin watersheds reveals much lower levels of 

nutrients at low or normal flow levels (See other watershed tributaries). 

 

Conclusions 

The listing of portions of White Oak Creek for depressed dissolved oxygen and the concerns for high nutrient concentrations is justified 

by the existing data.  Limited data sets do not merit the listing or concern for any of the tributaries.  Based on the limited amount of systematic 

data, the low dissolved oxygen concentration and the high nutrient levels in White Oak Creek are likely caused by both point and nonpoint 

sources.  The high nitrate-nitrogen concentration in WOC is contributed by Rock Creek and the effluent from the Sulphur Springs Waste Water 

Treatment Plant, a point source.  The high total phosphate levels are contributed by both Rock Creek and a number of tributaries draining the 

south east portion of the watershed.  The systematic data indicates East Caney and Stouts Creek to be the biggest contributors to the E. coli 

count in WOC, and the impact is greatest at high flow levels.  Both East Caney and Stouts Creek drain regions of the watershed where a good 

number of confined feeding operations are permitted.  This integrated agricultural area may be having an impact on the total phosphate and E. 

coli levels in these tributaries. 
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Recommendations 

¶ Rock Creek, East Caney, and Stouts Creek should be included in the monitoring schedule until adequate data is collected for 

assessment.  These sites are on the Coordinated Monitoring Schedule for FY 2010. 

¶ The effluent from the Sulphur Springs Waste Water Plant should be evaluated to determine its potential impact on nutrient levels in 

White Oak Creek.  Possible plant upgrades to reduce the nitrate-nitrogen release should be investigated. 

¶ The best management practices in Hopkins County need to be evaluated to determine their efficacy for the reduction of phosphate, 

other nutrients, and E. coli in runoff.  Emphasis should be placed on the permitted sources, the crops produced, and the type and rate 

of application of fertilizer. 

¶ A special study should be developed to monitor nutrient and bacteria levels under high and flood flow conditions for the tributaries of 

White Oak Creek. 
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South Sulphur River Watershed 

 
The South Sulphur River Watershed is composed of Jim Chapman Lake (JCL, Segment 0307), the areas drained by the streams flowing 

into the lake, and the South Sulphur River above (Segment 306) and below (Segment 0303) JCL and its tributaries.  The larger streams are listed 

in the South Sulphur River Watershed Site Summary.  JCL and the upper South Sulphur River are on the Section 303(d) List of Impaired Waters 

for years 2004, 2006, or 2008.  Various portions of the lake and the upper South Sulphur River (See Section 303(d) List of Impaired Waters 

Summary) are listed for high pH.  The upper South Sulphur River has been a Water Body with Concern for Use Attainment and Screening Levels 

since 2004.  The concerns are total phosphorus, orthophosphate-phosphorus, nitrate-nitrogen and chlorophyll-a.  The areas of JCL and timeline 

are detailed in the Water Bodies with Concern for Use Attainment and Screening Levels Summary.  
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The monitoring sites that have data available for use in evaluating water quality in the South Sulphur River Watershed are described in 

the following table, South Sulphur River Watershed Site Summary. 

South Sulphur River Watershed Site Summary 

Site ID Site Description Type Segment County Latitude Longitude On Segment 

10203 HONEY CREEK AT COUNTY ROAD STREAM 307 Delta 33.311943 -95.74667 N 

10204 DOCTORS CREEK AT COUNTY ROAD STREAM 307 Delta 33.334446 -95.66833 N 

10223 MIDDLE FORK SULPHUR AT SH 24 STREAM 0307A Hunt 33.270836 -95.89608 Y 

10232 SULPHUR RIVER AT HARPERS CROSS STREAM 307 Delta 33.310833 -95.6475 N 

10233 SULPHUR RIVER AT DEEP WELL STREAM 307 Hopkins 33.301388 -95.69473 N 

10234 SOUTH SULPHUR RIVER AT FM 71 STREAM 306 Hopkins 33.25 -95.79095 N 

10235 S SULPHUR RIVER UPSTRM FM 71 STREAM 306 Hopkins 33.239487 -95.8088 Y 

10236 S SULPHUR RIVER DNSTRM RR STREAM 306 Delta 33.233856 -95.844333 Y 

10237 S SULPHUR RIVER DNSTRM RR STREAM 306 Delta 33.226395 -95.850247 Y 

10238 SOUTH SULPHUR RIVER AT SH 11 STREAM 306 Hunt 33.219353 -95.862075 Y 

10239 S SULPHUR R DNSTM STP OUTFAL STREAM 306 Hunt 33.214813 -95.878563 Y 

13632 MIDDLE SULPHUR R AT COMMERCE STREAM 0307A Hunt 33.266579 -95.915622 Y 

13855 COOPER LAKE SITE AC RESERV 307 Delta 33.320137 -95.618869 Y 

13856 COOPER LAKE SITE BC RESERV 307 Delta 33.352779 -95.70611 Y 

13857 COOPER LAKE SITE CC RESERV 307 Hopkins 33.305 -95.70695 Y 

13858 COOPER LAKE SITE DC RESERV 307 Delta 33.338612 -95.73861 Y 

13860 COOPER LAKE SITE GC RESERV 307 Delta 33.287361 -95.801808 Y 

15211 COOPER LAKE MID LAKE RESERV 307 Hopkins 33.290592 -95.69115 Y 

16699 COOPER LAKE HEADWATERS RESERV 307 Delta 33.28653 -95.763091 Y 

17075 COOPER LAKE IN DOCTORS CK ARM RESERV 307 Delta 33.335018 -95.67439 Y 

17510 SOUTH SULPHUR R AT SH 24 STREAM 306 Hunt 33.211918 -95.91456 Y 

17511 SOUTH SULPHUR R AT SH 224 STREAM 306 Hunt 33.212406 -95.986116 Y 

17512 SOUTH SULPHUR R AT FM 118 STREAM 306 Hunt 33.243076 -96.03218 Y 

17513 SOUTH SULPHUR R AT FM 272 DWS STREAM 306 Hunt 33.328667 -96.16213 Y 

17514 SOUTH SULPHUR R AT FM 3218 STREAM 306 Hunt 33.212002 -95.89014 Y 

17614 JERNIGAN CREEK AT SH 24 STREAM 0307B Delta 33.321152 -95.801297 N 

17615 PECAN CREEK AT SH 24 STREAM 0307C Hunt 33.293415 -95.86158 N 

17616 MIDDLE SULPHUR RVR AT FM 1531 STREAM 0307A Delta 33.283367 -95.82408 Y 

18318 COOPER LAKE AT FM 71 RESERV 307 Hopkins 33.25 -95.790947 Y 




