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Foreword  

 

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

administered by the TCEQ and funded by state collected fees. The Northeast Texas Municipal Water 

District (NETMWD) coordinates the CRP for the Cypress Creek Basin. 

 

As a participant in the Clean Rivers Program, NETMWD submits its Basin Summary Report to the TCEQ 

and CRP partners. This report and others submitted throughout the State are used to develop and 

prioritize programs that will  

¶ protect the quality of healthy waterbodies and 

¶ improve the quality of impaired waterbodies. 

 

Under the CRP, biologists and field staff collect water quality and biological samples, field parameters 

and measure flow at sites throughout the Cypress Creek Basin. 

 

Monitoring and analysis are the basis for maintaining good water quality within the Cypress Creek Basin. 

Within a cooperative program directed by the Northeast Texas Municipal Water District (NETMWD) 

these activities are an integrŀƭ ǇŀǊǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ /ƭŜŀƴ wƛǾŜǊǎ tǊƻƎǊŀƳ. Other entities participating in 

the Cypress Creek Basin Clean Rivers Program include the following: 

 

Caddo Lake Institute     U. S. Steel Tubular Products, Inc.  

Northeast Texas Community College   Luminant  

tƛƭƎǊƛƳΩǎ tǊƛŘŜ /ƻǊǇƻǊŀǘƛƻƴ    AEP SWEPCO 

Titus Co. Fresh Water Supply District #1  City of Marshall 

Texas Parks and Wildlife Department  City of Longview 

United States Geological Survey   Franklin County Water District 

East Texas Baptist University 

 

NETMWD contracts with Water Monitoring Solutions, Inc. to fulfill the sampling and reporting 

requirements of the CRP. 

 

 

 

Cover photo courtesy of Tommy Spruill, Titus County Fresh Water Supply District #1.  
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Executive Summary 
 

A comprehensive review of all of the historical data in the TCEQ Surface Water Quality Monitoring 

Information System (SWQMIS) database for the Cypress Creek Basin was performed.  All surface water 

quality data, spanning as many as forty years for some segments, were reviewed and evaluated. Trend 

analyses were performed on stations with at least ten years of regular sampling and with a minimum of 

twenty to thirty data points.  No statistical trends were observed in the Little Cypress Creek or Black 

Cypress Creek watersheds indicating that water quality has remained relatively stable over the period of 

record.  Most of the water quality trends were discovered in Big Cypress Creek and its impoundments 

beginning in Lake Cypress Springs and Lake Bob Sandlin and ending in the headwaters of Caddo Lake. 

 

Five main statistical trends were observed through these analyses: 

¶ Increasing trends for specific conductance/TDS throughout the Big Cypress Creek 

watershed 

¶ Increasing trends for pH in Big Cypress Creek and James Bayou 

¶ Increasing trends for Phosphorus in Big Cypress Creek below Lake Bob Sandlin and 

corresponding increasing chlorophyll a trends in Lake OΩ ǘƘŜ Pines 

¶ Decreasing DO in the upper portion of Caddo Lake 

¶ Decreasing DO and pH along with increasing chlorophyll a in Black Bayou 

 

Lake Bob Sandlin plays a key role in the hydrology of the Big Cypress Creek watershed. Releases from 

the reservoir occur primarily to maintain freeboard at the dam. There are no in-stream flow 

requirements meaning that there are no releases required to supplement flow during periods of 

drought or low flow. Average annual rainfall and releases from Lake Bob Sandlin have been much lower 

over the past nine years than compared to previous decades. During these times, the water in Big 

Cypress Creek becomes dominated by municipal and industrial treated effluent. Wastewater effluent 

tends to have higher conductivity, TDS and nutrients than natural conditions. These parameters 

exhibited statistically significant increasing trends in the Big Cypress Creek watershed below Lake Bob 

Sandlin. 

 

Nutrient enrichment leads to higher primary productivity which is measured using chlorophyll a. The 

increasing phosphorus trends in Big Cypress Creek at stations 13631 (US 259) and 10308 (SH 11) have 

resulted in increasing trends for chlorophyll a in Lake hΩ ǘƘŜ tƛƴŜǎ ŀǘ ǘƘŜ ƳƛŘ-lake and dam stations. As 

primary producers consume the available carbon dioxide in the water column through the process of 

photosynthesis, carbonic acid is reduced, resulting in higher pH as exhibited in Big Cypress Creek below 

Lake Bob Sandlƛƴ ό{ŜƎƳŜƴǘ лплпύ ŀƴŘ ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ ό{ŜƎƳŜƴǘ лплнύΦ 

 

The 2008 Texas §303(d) List currently identifies fourteen stream sub-segments in the Cypress Creek 

Basin that are non-supporting of water quality criteria for one or more parameters. The routinely 

identified non-supporting parameters are dissolved oxygen, pH, E. coli, and Mercury in fish tissue. The 

2008 Texas Water Quality Inventory includes nutrients and chlorophyll a as water quality concerns in the 

basin. The 2008 Texas Water Quality Inventory was also reviewed and compared to the historical data in 
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SWQMIS.  A review of the historical data supported most of the current impairment concerns and 

listings in the assessment.   

 

The majority of listings for the Cypress Creek Basin include concerns for low dissolved oxygen and low 

pH.  Most stream reaches approaching Caddo Lake are wetland habitat where the water bodies are 

characterized by low DO and low pH due to shallow depths, low flow, little mixing and elevated 

temperatures.  Despite their inability to meet stream criteria in many of these reaches, most stream 

segments tend to support diverse biota.  

 

Historical mercury in fish tissue data showed that mercury was detectable in fish collected throughout 

the entire basin regardless of species or trophic level, and that the highest concentrations were found in 

fish obtained from Caddo Lake, Pruitt Lake and Lake Daingerfield. PCBs were detected in fish tissue 

sampled from Ellison Creek Reservoir. The Department of State Health Services has issued fish 

consumption advisories for these lakes and reservoirs. The Advisory Group for Mercury Impaired Waters 

was created by TCEQ in response to the levels of Mercury occuring primarily throughout the eastern half 

of the state.   

 

A review of the biological assessments conducted by CRP from 2001 to 2008 indicated that fish 

populations tended to score in the High category of the Index of Biotic Integrity (IBI) in all segments. The 

results of benthic sampling and habitat assessments tend to score in the Intermediate/High range for 

both Rapid Bioassessment (RBA) and Habitat Quality Index (HQI). Most segments tended to support 

diverse fish and benthic populations with over eighty fish and 285 benthic taxa being collected during 

the past eight years. 

 

Thirteen darter species have been identified in the Cypress Creek Basin. Darters are sensitive to water 

quality impairments, habitat disturbance, and serve as indicators of overall water quality. They tend to 

be found in relatively high abundance throughout the basin with an average of seven species per 

segment. However, only three taxa were collected in Black Bayou (Segment 0406) during the UAA 

performed by TCEQ in July 2003 and 2004, while no darters were found at station 10314. Darters had 

been collected at this station in September 1994 and in August 1995. Segment 0406 is included in the 

2008 Texas §303(d) List for having low DO and low pH, and station 10314 exhibited decreasing trends 

for both of these parameters along with an increasing trend for chlorophyll a. These water quality 

impairments appear to have negatively affected the biological community in Black Bayou since it had the 

lowest average IBI and RBA scores along with the fewest number of darter taxa of any segment in the 

basin.  Additional sampling should be conducted on Black Bayou to provide information about its 

present biological diversity. 

 

 

 

 



2009 Cypress Creek Basin Summary Report  

viii | P a g e 

Conclusions 
 

The eutrophication process appears to be occurring throughout much of the Big Cypress Creek 

watershed.  This is evidenced by the increasing pH trends in Big Cypress Creek below Lake Bob Sandlin 

ŀƴŘ ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎΦ ¢Ƙƛǎ ƛǎ ŦǳǊǘƘŜǊ ŜǾƛŘŜƴŎŜŘ ōȅ ǘƘŜ increasing nutrient trends in Segment 0404 

followed by increasing chlorophyll a trends in Lake OΩ ǘƘŜ Pines.  

 

Additionally, elevated E. coli in Segment 0404 & Little Cypress Creek indicate possible impacts from non-

point sources and/or improperly treated effluents. At present, the biota of the Cypress Creek Basin do 

not appear to have been negatively affected by these water quality impairments, with the exception of 

Black Bayou, which had the lowest average IBI and RBA scores and fewest number of darter taxa.  

 

Although low dissolved oxygen concentrations in the summer and low pH often naturally occur in East 

Texas, these issues are exacerbated through additional nutrient inputs. Efforts to reduce nutrient 

loadings through the implementation of BMPs, ǎǳŎƘ ŀǎ ǘƘƻǎŜ ǳǎŜŘ ƛƴ ǘƘŜ [ŀƪŜ hΩ ǘƘŜ tƛƴes TMDL, should 

be considered across the Cypress Creek Basin. 
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A Basin Summary Report is a requirement of the Clean Rivers Program (CRP) every five years. The 

purpose of the report is to provide a comprehensive review of water quality conditions, significant 

trends, and issues throughout the Cypress Creek Basin. 

 

The objectives of this report are to: 

¶ Identify and locate water quality issues 

¶ Determine significant water quality trends 

¶ Compare the 2008 Texas Water Quality Inventory to historical data 

¶ Examine the effects of water quality impairments on the biota 

The Cypress Creek Basin 
 

All of the land area within the Cypress Creek Basin drains primarily from the northwest to the southeast 

and eventually feeds into Caddo Lake (Figure I-1). Starting from the top of the basin, note that before   

Figure I-1:  The Cypress Creek Basin is composed of five main watersheds 
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entering Caddo Lake, some surface water first enters from smaller sub-watersheds through tributaries, 

or streams. The major tributaries that drain into Caddo Lake include Big Cypress Creek, Little Cypress 

Creek, James Bayou, Harrison Bayou, Kitchen Creek, and Black Cypress Bayou. The 6,000 square mile 

Cypress Creek Watershed extends upstream from Caddo Lake at the Texas-Louisiana state line, to the 

westernmost extreme of the Cypress Creek Basin in Hopkins County. 

This watershed, which includes several reservoirs, is formed in the southern part of Hopkins and Franklin 

Counties and flows eastwardly into Camp, Titus, Morris, Marion, and Harrison Counties. Big Cypress 

Creek is the boundary between Camp and Titus, Camp and Morris, and Morris and Upshur counties. Big 

/ȅǇǊŜǎǎ /ǊŜŜƪΣ ŀōƻǾŜ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎΣ ƛǎ ƛƴǘŜǊƳƛǘǘŜƴǘ ƛƴ ƛǘǎ ƘŜŀŘǿŀǘŜǊǎΦ ¢ƘŜ ǎǘǊŜŀƳ Ǌǳƴǎ ǘƘǊƻǳƎƘ Ŧƭŀǘ 

to rolling terrain surfaced by sandy and clay loams that support water-tolerant hardwoods, conifers, and 

grasses. Big Cypress Bayou flows into Caddo Lake through a jungle-like bottomland where cypress trees 

are common. 

There are nine designated segments with 41 sub-segments within the Cypress Creek Basin. The 2008 

§303(d) List currently identifies fourteen stream sub-segments that are non-supporting of water quality 

criteria for one or more parameters. Table I-1 details the parameters of concern. 

 

Common Parameters of Concern 
 

In the segment narratives that follow, the types of pollutants that are routinely identified as concerns in 

the Cypress Creek Basin are low dissolved oxygen, low pH, bacteria, and mercury in edible tissue. 

 

E. coli bacteria are indicators of recent input of fecal matter that may contain pathogens harmful to 

human health. People should not swim in waters with high bacterial counts since they may come in 

contact with or ingest these pathogens. All warm blooded animals contain E. coli in their fecal matter. 

Common sources of fecal bacteria include improperly treated effluent, malfunctioning septic systems, 

livestock and wildlife. 

 

Low pH increases methyl-mercury making mercury available for uptake into aquatic organisms 

throughout the food chain. Bioaccumulation of mercury in the edible tissues of many fish species to the 

point of becoming a human health concern has prompted the Department of State Health Services 

(DSHS) to issue fish consumption advisories around the basin. Mercury in edible fish tissue is occurring 

in basins throughout the eastern half of Texas. 

 

Nutrients (ammonia-nitrogen, nitrate-nitrogen, orthophosphorus and total phosphorus) are essential for 

life. However, elevated concentrations of nutrients can cause excessive growth in aquatic plants and 

may lead to algae blooms. Bloom conditions may cause low dissolved oxygen concentrations, can lead to 

fish kills, and decreased species diversity within a water body. The main sources of nutrient pollution 

within the basin are improperly treated effluent, malfunctioning septic systems, and agricultural non-

point sources.  Some nutrient loading may also be naturally occurring through biotic decomposition. 
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Annual Precipitation at Lake Bob Sandlin

Many East Texas waters have a naturally low pH and limited buffering capacity (alkalinity). The pH can 

also be reduced by acidic industrial run-off or discharges and acid rain. The long-term effect of low pH 

on the ecology and biota of the watershed is currently undetermined. 

 
Table I -1: Parameters as listed in the 2008 §303(d) List for the Cypress Creek Basin 

Segment Description Parameter 

0401 Caddo Lake 
Low DO, Low pH, 

Mercury in Tissue 

0401A Harrison Bayou Low DO 

0402 
Big Cypress Bayou 

below Lake Oô the Pines 

Low pH 

Mercury in Tissue 

0402A Black Cypress Bayou 
Low DO, Bacteria, 

Mercury in Tissue 

0404 
Big Cypress Creek 

below Lake Bob Sandlin 
Bacteria 

0404A Ellison Creek Reservoir 
PCBs in Tissue, 

Sediment Toxicity 

0404B Tankersley Creek Bacteria 

0404C Hart Creek Bacteria 

0404N Lake Daingerfield Mercury in Tissue 

0405 Lake Cypress Springs Low DO 

0406 Black Bayou 
Low DO, Low pH, 

Bacteria 

0407 Jamesô Bayou 
Low DO, Low pH, 

Bacteria 

0409 Little Cypress Bayou (Creek) Low DO, Bacteria 

0409B South Lilly Creek Bacteria 

 

Rainfall and Releases 
 

The uppermost reservoirs in 

the watershed are Lake 

Cypress Springs and Lake 

Monticello. Water from both 

reservoirs is released directly 

into Lake Bob Sandlin. Lake 

Bob Sandlin plays a key role in 

the hydrology of Segment 

0404 (Big Cypress Creek).  The 

Titus County Freshwater 

Supply District Number 1 has 

recorded daily rainfall and 

releases from Lake Bob 

Figure I -2: Annual precipitation at Lake Bob Sandlin 1979 - 2008 
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Sandlin since 1979 (Figure I-3). Due to annual variability and in order to make general assumptions 

about the influence of fresh water inflow on the water quality over periods of time, the average annual 

ǊŀƛƴŦŀƭƭ ŀƴŘ ǊŜƭŜŀǎŜǎ ōȅ ŘŜŎŀŘŜ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ŀƴŘ ŎƻƳǇŀǊŜŘΦ ¢ƘŜ мффлΩǎ ǿŀǎ ǘƘŜ ǿŜǘǘŜǎǘ ŘŜŎŀŘŜ ƻƴ 

record with an average of 60.97 inches of rain per year. Average rainfall from 2000 through 2008 was at 

50.90 ƛƴŎƘŜǎΤ ŀƴŘ ǘƘŜ мфулΩǎ ǿŜǊŜ ǘƘŜ ŘǊƛŜǎǘ ǿƛǘƘ ŀƴ ŀǾŜǊŀƎŜ ƻŦ прΦмф ƛƴŎƘŜǎ ǇŜǊ ȅŜŀǊΦ 

  

Lake Bob Sandlin reached conservation level in 1980 

and began releasing water in 1983. From 1983 

through 1989, the average annual volume released 

was 74,510 acre-feet. In ǘƘŜ мффлΩǎ, the average 

annual release increased to 129,272 acre-feet; and 

over the past nine years, from 2000 to 2008, the 

annual releases were the lowest on record with an 

average of 70,699 acre-feet entering Big Cypress 

Creek. 

 

Releases from Lake Bob Sandlin occur primarily to 

maintain freeboard at the dam. There are no in-

stream flow requirements meaning that there are no 

releases required to supplement flow during periods of drought or low flow. During these times, 

Segment 0404 becomes dominated by treated municipal and industrial effluent. An area of interest in 

this report is the relationship between annual rainfall, releases from Lake Bob Sandlin, and their effects 

on the water quality since wastewater effluent tends to have higher conductivity, TDS and nutrients 

than ambient conditions. These parameters show significant trends along with water quality concerns 

and impairments throughout the much of the basin. 

 

The 2009 Cypress Creek Basin Summary Report is divided into three main chapters: 

¶ Trends 

¶ Segment Review 

¶ Biological 

 

In the Trends chapter, statistically significant trends are identified using historical data from routine 

monitoring stations that had a minimum of ten years of sample history with at least twenty to thirty 

data points. In the Segment Review chapter, the historical data are compared to concerns and 

impairments listed in the 2008 Texas Water Quality Inventory and 2008  §303(d) List. Toxins in fish tissue 

and the results of biological assessments are discussed in the Biological chapter of the report. 

 

Temperature data from reservoir profiles entered by the TCEQ regional offices does not properly export 

from Surface Water Quality Monitoring Information System (SWQMIS), so the mixed surface layer for 

these stations could not be determined. Therefore, only the surface sample data, typically collected at 

0.3 meters, were evaluated and used for trend analyses and for the segment review.  

Figure I -3: Bald eagle perched with a fish at Lake Bob 

Sandlin 
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Discussion for the trends chapter of this report begins with the uppermost segments of the watershed 

and follows the path of the flow of the water to the next downstream segment. Basin-wide trends are 

discussed at the end of this section. All data used for trend analyses were obtained from SWQMIS. 

 

Analyses of Trends 
Trend analyses for this report were conducted by following the TCEQ CRP guidance document. Trend 

analyses were then conducted on stations with significant historical data; and where appropriate, the 

trends were compared among stations within a segment and between segments. 

 

A comprehensive review of all of the historical records for the basin was performed. Water quality 

sampling began forty years ago on some segments. All surface water quality data was reviewed and 

evaluated for the entire Cypress Creek Basin. 
 

Table T- 1: Data Points and Date Range for the Cypress Creek Basin 

 

Trend analyses were conducted at stations with at least ten years of historical data, had regular 

sampling, and twenty to thirty data points. Relatively few stations in the Cypress Creek Basin had 

enough historical data for long-term trend analyses. Also note that in some cases, trend analyses was 

not conducted on the entire historical record so that data from two or more stations with in a segment 

could be compared across a similar date range. 

 

Trends were calculated using a linear regression with a ninety percent confidence interval. A trend was 

identified as statistically significant when meeting two criteria: the T-stat value was greater than the 

absolute value of two, and the p-value was less than 0.1. When determined applicable, contributing 

factors such as flow, flow severity, recent significant rain events, and other parameters were reviewed 

for anomalies or to determine the possibility of targeted sampling and its impact on the trend. In these 

cases, trends that did not pass these evaluations were not included in this section. 

Cypress Basin Data Review 

Segment Name 
Segment 
Number Data Points Date Range 

Caddo Lake 0401 20,548 September 4, 1968 May 16, 2008 

Big Cypress Creek below 
[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ 

0402 27,364 September 4, 1968 May 17, 2008 

[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ 0403 23,129 January 25, 1972 February 13, 2008 

Big Cypress Creek below 
Lake Bob Sandlin 

0404 30,754 September 10, 1968 May 17, 2008 

Lake Cypress Springs 0405 12,400 January 26, 1972 May 5, 2008 

Black Bayou 0406 7,434 September 12, 1968 May 1, 2008 

WŀƳŜǎΩ .ŀȅƻǳ 0407 10,434 September 12, 1968 May 2, 2008 

Lake Bob Sandlin* 0408 9,380 October 29, 1981 May 12, 2008 

Little Cypress Creek 0409 19,370 September 26, 1973 May 22, 2008 

Total  160,835   

*Segment 0408: Construction on Lake Bob Sandlin began in 1974 and filled in 1980. 
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Table T- 2: Overview of basin trends  

 

Non-Detectable Results and Data Discrepancies 
Data are reported as non-detectable when a sample result is below the detection limit of the laboratory 

instrumentation or method used in the analysis of the parameter. For the purposes of trend analyses, all 

non-detectable values were reduced to one half of the lowest detected value. This approach to non-

detectable results assumes that the actual value lies somewhere between zero and the method 

detection limit. In all cases where the results were reported at or above the detection limit, the values 

were left unchanged. 

 

It should also be noted that when comparing laboratory results with varying detection limits, the 

reliability of the data can be impacted, especially in situations where the method detection limit is at or 

near the screening level or criterion for the parameter of concern. Subtle variations in laboratory 

methodologies are another possible source of error. Unless the datum was remarked or guidance was 

provided by TCEQ, all data used for trend analyses were assumed to be valid and accurate. 

 

 

Basin Trends Overview 
 

 

Segment 
Name 

Segment 
Number 

Station 
ID 

Parameters 

Sp Cond/ 
TDS 

DO pH Secchi 
Chlorophyll  

a 
Nutrients 

Lake Cypress 
Springs 

0405 
10313 ҧ ҧ ҧ    

10312 ҧ      

Lake Bob Sandlin 0408 16158 ҧ  ҧ ҧ   

Big Cypress 
Creek Below 
Lake Bob Sandlin 

0404 
10308 ҧ  ҧ   ҧ 

13631 ҧ     ҧ 

[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ 0403 

10300    Ҩ   

10297 ҧ   ҧ   

16156 ҧ    ҧ  

10296 ҧ    ҧ  

Big Cypress 
Creek Below 
[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ 

0402 

15511   ҧ    

16254 ҧ  ҧ    

10295 Ҩ      

Caddo Lake 0401 15249 ҧ Ҩ     

WŀƳŜǎΩ .ŀȅƻǳ 0407 10321 ҧ  ҧ    

Black Bayou 0406 10314 Ҩ Ҩ Ҩ  ҧ  

 No Concern   Concerning Trend  Not supporting 
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Trend analyses on the Cypress Creek Basin was completed for the following parameters: Specific 

Conductance/TDS, Dissolved Oxygen, pH, Secchi (Transparency), Chlorophyll a, and Nutrients (ammonia-

nitrogen, nitrate-nitrogen, orthophosphorus and total phosphorus). Only stations with parameters that 

had statistically significant trends are discussed in this report.  State criteria and screening levels can be 

found in Appendix A. 

 

Table T-2 illustrates the overall results for the trend analyses of the Cypress Creek Basin. Lake Cypress 

Springs, in southern Franklin County, is the farthest upstream segment in the basin. Both stations on 

Lake Cypress Springs showed an increasing trend for specific conductance/TDS; station 10312 also had 

increasing trends for DO and pH.  

 

Water is released from Lake Cypress Springs and Lake Monticello into Lake Bob Sandlin.  Only station 

16158 at the mid-lake location had enough data to perform trend analyses. Specific conductance/TDS 

and pH are increasing significantly at this station. Transparency is also increasing due to the longer 

retention time in the reservoir allowing suspended solids to settle out of the water column. 

 

Water released from Lake Bob Sandlin flows into Segment 0404 (Big Cypress Creek) and flows past 

station 10308 at SH 11 and statƛƻƴ мосом ŀǘ ¦{ нрф ōŜŦƻǊŜ ŜƴǘŜǊƛƴƎ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎΦ ¢ƘŜ Řŀǘŀ ŦƻǊ ōƻǘƘ 

stations had increasing trends for specific conductance/TDS, total phosphorus and orthophosphorus. 

Station 10308, in the upper part of the segment, also had increasing trends for nitrate and pH. Segment 

0404 is the only segment in the basin with increasing trends for nutrients. 

 
Of note are decreasing trends for Lead and Zinc at station 14473 in Segment 0404A (Ellison Creek 

Reservoir). These trends are discussed in the segment review section of this report.  

 

¢ƘŜ ŦŀǊǘƘŜǎǘ ǳǇǎǘǊŜŀƳ ǎƛǘŜ ƛƴ {ŜƎƳŜƴǘ лпло ό[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎύ ƛǎ ǎǘŀǘƛƻƴ млоллΣ ŀōƻǳǘ one km south of 

US 259. This station is located in a transitional zone and has a wide and braided channel. A transition 

zone is a reach where the habitat and stream morphology changes from stream to reservoir conditions. 

There is a decreasing trend for Secchi depth (Transparency) at this station which is typical of waters that 

are heavily vegetated and actively productive at the basic trophic levels of the ecosystem. However, the 

ƴŜȄǘ ŘƻǿƴǎǘǊŜŀƳ ǎǘŀǘƛƻƴ млнфт ƻƴ ǘƘŜ ǳǇǇŜǊ ŜƴŘ ƻŦ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ ƘŀŘ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǘǊŜƴŘ ŦƻǊ ǘƘŜ 

same parameter meaning the water is becoming less turbid by the time it reaches the open water area 

of the reservoir. The mid-lake station (16156) and the station closest to the dam (10296) both had 

increasing trends for specific conductance/TDS and chlorophyll a. The dam and mid-lake sites of this 

segment are the only stations in the reservoir with increasing trends for chlorophyll a. 

 

{ŜƎƳŜƴǘ лплн ƛǎ .ƛƎ /ȅǇǊŜǎǎ /ǊŜŜƪ ό.ŀȅƻǳύ ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ ŀƴŘ ǘƘǊŜŜ ǎǘŀǘƛƻƴǎ ƘŀŘ ǎƛƎƴƛŦƛŎŀƴǘ 

trends in this segment. Station 15511 at US 59 and 16254 at the City of Marshall public water supply 

intake showed increasing trends for pH. Station 16254 also had an increasing trend for specific 

conductance/TDS. The most downstream site (10295) at SH 43 was the only site in this basin where the 

specific conductance/TDS trend was significantly decreasing. 
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Black Cypress Bayou, a major tributary ǘƻ .ƛƎ /ȅǇǊŜǎǎ /ǊŜŜƪ ό.ŀȅƻǳύ ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎΣ ŘƛǎŎƘŀǊƎŜǎ 

into Big Cypress Creek east of Jefferson. Water quality on Black Cypress Bayou has remained consistent 

throughout the period of record and no trends were observed for this segment. 

 

Segment 0409 (Little Cypress Creek (Bayou) flows from Wood County west to Marion County before its 

confluence with Big Cypress Creek (Bayou). Over the past 35 years, the Little Cypress Creek (Bayou) 

watershed was regularly sampled at two locations: upstream at US 259 and downstream at US 59. No 

trends were identified for either station indicating stable water quality conditions throughout the period 

of record. 

 

Big Cypress Creek flows into Segment 0401 (Caddo Lake), located on the Texas-Louisiana border. Station 

152пфΣ ƭƻŎŀǘŜŘ ƴŜŀǊ ǘƘŜ άǘǳǊǘƭŜ ǎƘŜƭƭέ ƴŜŀǊ ¦ƴŎŜǊǘŀƛƴΣ ǿŀǎ ǘƘŜ ƻƴƭȅ ƭƻŎŀǘƛƻƴ ǿƛǘƘ ŀƴȅ ǎƛƎƴƛŦƛŎŀƴǘ ǘǊŜƴŘǎ ƛƴ 

this segment. This station had increasing trends for specific conductance and pH, and a decreasing trend 

for DO. 

 

Station 10314, located in Segment 0406 (Black Bayou) at Cass CR 4659, approximately 1.3 miles east of 

the Louisiana state border was the only station with significant trends in this segment. There were 

decreasing trends for specific conductance/TDS, DO, and pH, while chlorophyll a was significantly 

increasing. 

 

¢ƘŜ WŀƳŜǎΩ .ŀȅƻǳ ǿŀǘŜǊǎƘŜŘ ƛǎ ōƻǊŘŜǊŜŘ ƻƴ ǘƘŜ Ŝŀǎǘ ōȅ ǘƘŜ [ƻǳƛǎƛŀƴŀ ŀƴŘ !Ǌƪŀƴǎŀǎ {ǘŀǘŜ ōƻǊŘŜǊǎ ŀƴŘ 

on the west by Black Cypress watershed. Two stations in this segment had sufficient data for trend 

analyses. At station 10259 (Frazier Creek at US 59), there was an increasing trend for specific 

ŎƻƴŘǳŎǘŀƴŎŜκ¢5{ ŀƴŘ ŀǘ ǎǘŀǘƛƻƴ млонм όWŀƳŜǎΩ .ŀȅƻǳ ŀǘ /ŀǎǎ /w мттрύΣ ǘƘŜǊŜ ǿŀǎ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǘǊŜƴŘ 

for DO.  
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Figure T-1: Locations of statistically significant trends in the Cypress Creek Basin 
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Trend Observations 
 

Many of these trends were based upon samples collected over the past ten years. 

 
Specific Conductance/TDS is Increasing Significantly throughout the Cypress Creek Basin 
Eighteen sites in the basin had significant trends. Out of those stations, twelve sites had a statistically 

significant increasing trend for specific conductance and Total Dissolved Solids (TDS). Trends for specific 

conductance and TDS were 

combined since they are 

directly related. As the 

amount of dissolved solids 

increases (TDS), specific 

conductance will also 

increase. 

 

As discussed in the 

introduction, the average 

annual releases from Lake 

Bob Sandlin and average 

annual rainfall during the 

present decade have been 

much lower than in the 

мффлΩǎΦ 5ǳŜ ǘƻ ƭƻǿ ǊŀƛƴŦŀƭƭ ŎƻƳōƛƴŜŘ ǿƛǘƘ ƭƛƳƛǘŜŘ ǊŜƭŜŀǎŜǎΣ {ŜƎƳŜƴǘ лплп Ƙŀǎ ōŜŎƻƳŜ ƳƻǊŜ ŜŦŦƭǳŜƴǘ 

dominated than in previous decades. 

 

Specific conductance is often increased by wastewater discharges. Reduced instream flows and high 

evaporation rates during periods of drought also contribute to the increase in dissolved solids (as 

ŘŜƳƻƴǎǘǊŀǘŜŘ ƛƴ [ŀƪŜ /ȅǇǊŜǎǎ {ǇǊƛƴƎǎΣ [ŀƪŜ .ƻō {ŀƴŘƭƛƴ ŀƴŘ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎύΦ !ƴ ƛƴŎǊŜŀǎŜ ƛƴ ǎǇecific 

conductance is a significant concern because Big Cypress Creek and its impoundments serve as 

municipal and industrial water supplies. High TDS can increase water treatment costs as well as interfere 

with industrial processes. 

 

pH is Significantly Increasing Throughout Most of the Cypress Creek Basin 

Much of the Cypress Creek Basin tends to have low pH due to the acidic composition of the soils in the 

watershed. There are significant increasing trends for pH in Segments 0402, 0404, 0405, 0407, and 0408. 

The increase in pH in the lower portion of the basin is especially significant since these segments are on  

the 2008 Texas §303(d) List for not supporting the pH criterion. While there is a concern for low pH in 

much of Caddo Lake, most stations have met the criterion over the past few years. 

 

The increasing pH trend throughout much of the basin is concerning because it may serve as an 

indicator of eutrophication. Nutrient enrichment leads to increased primary productivity. During 

photosynthesis, carbonic acid in the water column is reduced, thereby increasing pH. Since most pH 

Figure T-2: pH sample results for station 10321 
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grab samples tend to be collected during the mid-morning to mid-afternoon hours, the peak hours for 

photosynthesis, pH readings will tend to be at their highest resulting in an increasing pH trend at the 

station. Additional sampling, including diel monitoring, should be performed to determine if these 

trends are caused by eutrophication or by natural cycles. 

 

Concerning Trends in Black Bayou (Segment 0406)  
Black Bayou is currently on the 2008 Texas §303(d) List for not supporting stream criteria for having low 

DO and low pH. This segment has significantly decreasing trends for both of these parameters in 

addition to an increasing trend for chlorophyll a. Station 10314 (Black Bayou at the Cass CR 4659) was 

the only station in the segment with enough data to perform trend analyses and is the farthest 

downstream station in the watershed. Decreased DO concentrations combined with increasing trends 

for chlorophyll a are indications of possible nutrient enrichment and the impaired water quality may be 

adversely affecting the biota. 

 

A Use Attainability Analysis was conducted on this segment in 2003 and 2004 (Rogers and Harrison, 

2007). The results of the study showed that only three darter species were collected at the upstream 

station (16157) while no darters were captured at the downstream station (10314) during either 

sampling event.  The absence of darters is concerning since darters had been collected at this station in 

ǘƘŜ мффлΩǎΣ ŀƴ ŀǾŜǊŀƎŜ ƻŦ ǎŜǾŜƴ ŘŀǊǘŜǊ ǎǇŜŎƛŜǎ ƘŀǾŜ ōŜŜƴ ŎƻƭƭŜŎǘŜŘ ƛƴ ǘƘŜ ƻǘƘŜǊ ǎŜƎƳŜƴǘǎΣ ŀƴŘ ŀǘ ƭŜŀǎǘ 

one darter species has been found at all stations monitored since 2002.   Additionally, this segment had 

the lowest average IBI and RBA scores in the Cypress Creek Basin. This topic is discussed in further detail 

in the Biological section of the report. 

 

Dissolved Oxygen is Significantly Decreasing in the upper portion of Caddo Lake 
Oxygen enters a water body via 

the atmosphere and through  

photosynthesis; oxygen is 

consumed through respiration in 

all aerobic organisms living in 

the water column. DO grab 

sample values were significantly 

decreasing in the upper portion 

of Caddo Lake at the mid-lake 

station near Uncertain. 

 

Station 15249 was the only 

station in Caddo Lake with any 

significant trends. The site is 

located at the Turtle Shell where 

Boat Lanes 1K and 1L intersect. Depending on the season, aquatic vegetation tends to cover between 

35% and 95% of the water surface and the station has an average depth of 0.8 meters. This decreasing 

DO trend is concerning due to the issues with low DO across much of the lake. DO appears to be cycling 

and is lowest during the summer with grab samples near 0 mg/L. 

Figure T-3: DO grab sample results for station 15249 
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Increasing Nutrients in Big Cypress Creek lead to Increasing Chlorophyll a ƛƴ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ 
High concentrations of nutrients can lead to excessive algal growth which can cause taste and odor 

problems in drinking water and may lead to fish kills. 

 

Segment 0404 historical data 

showed increasing trends for 

nitrate-nitrogen, total 

phosphorus and ortho-

phosphorus at station 10308 

(Big Cypress Creek at Hwy 11) 

and an increasing trend for 

orthophosphorus at station 

13631 (Big Cypress Creek at 

US 259). The nutrient 

enriched water flows into 

[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ ǊŜǎǳƭǘƛƴƎ ƛƴ 

increased primary 

productivity. Chlorophyll a is 

significantly increasing at 

both the mid-ƭŀƪŜ ŀƴŘ ǘƘŜ ŘŀƳ ǎǘŀǘƛƻƴǎ ƛƴ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ƘƛƎƘ ƴǳǘǊƛŜƴǘ ƭƻŀŘǎ ōŜƛƴƎ 

transported in Segment 0404. 

 

Increases in chlorophyll a in 

the lower portion of the 

reservoir are concerning 

since an increase in 

chlorophyll a often results in 

wider daily ranges of DO and 

pH. At present, DO has not 

been significantly effected at 

these stations. However, 

these trends provide 

evidence that confirms the 

findings of the TMDL study 

that phosphorus loading into 

[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ ƛǎ ǇǊƻǾƛŘƛƴƎ 

the precursors for increased 

phytoplankton productivity in the lake which may result in lower night-time dissolved oxygen 

concentrations in the future. 

 

Figure T-5: Chlorophyll a results for station 16156 

Figure T-4: Total phosphorus results for station 10308 
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The Segment Review chapter of this report details water quality impairments and concerns as shown in 

the 2008 Texas §303(d) List and 2008 Texas Water Quality Inventory. Available historical data results are 

compared by parameter to the concerns and impairments listed in the 2008 TCEQ assessments. 

Comments and recommendations are included for each parameter. 

 

Discussion for the Segment Review begins by covering each segment in numerical order. Our approach 

to the segments shown in the 2008 Texas §303(d) List is to examine each segment by individual station 

in order to gain an understanding of the water quality within its Assessment Unit (AU). Each segment is 

discussed by its sub-segment(s) and Assessment Unit(s) in alphabetical and numerical order. Finally, 

available data for each station within an AU are addressed. Assessment Units are discussed in numerical 

order, and in the case of streams, the lowest numbered AU includes the most downstream reach while 

the highest numbered AU includes the uppermost portion. In reservoir segments, the lowest numbered 

AU includes the area near the dam while the highest numbered AU includes the headwaters of the lake 

or reservoir. 

 

Ammonia-nitrogen is listed as a concern for screening level in Segments 0401, 0405 and 0407. 

Ammonia-nitrogen is a parameter of interest since it is a nutrient that serves as a food source for 

aquatic plants and algae and high concentrations of ammonia can cause fish kills. In January 2008, TCEQ 

issued a Corrective Action Memo  for the analysis of ammonia-nitrogen samples. TCEQ determined that 

although laboratories follow the same method for ammonia-nitrogen analysis, slight variations in 

procedures resulted in samples with low concentrations of ammonia-nitrogen to be reported as 

detectable by some laboratories while they were reported as non-detectable by others. It should be 

noted that this issue is a possible source of error for ammonia-nitrogen results and were considered 

when making comments about the historical data. Data are now being reported at levels more 

consistent with other laboratories involved with the TCEQ CRP Program. 

 

Metals in water and sediment are addressed in this section; however, mercury and PCBs in fish tissue 

are discussed in the Biological section of the report. 

 

  

Figure A-1: Caddo Lake facing west from the Turtle Shell station (15249) 
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Table A-1: Parameters as listed on the 2008 Texas §303(d) List for the Cypress Creek Basin 

Segment Description Parameter 

0401 Caddo Lake 
Low DO, Low pH,  
Mercury in Tissue 

0401A Harrison Bayou Low DO 

0402 
Big Cypress Bayou  
ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ 

Low pH 
Mercury in Tissue 

0402A Black Cypress Bayou 
Low DO, Bacteria, 
Mercury in Tissue 

0404 
Big Cypress Creek 
below Lake Bob Sandlin 

Bacteria 

0404A Ellison Creek Reservoir 
PCBs in Tissue, 
Sediment Toxicity 

0404B Tankersley Creek Bacteria 

0404C Hart Creek Bacteria 

0404N Lake Daingerfield Mercury in Tissue 

0405 Lake Cypress Springs Low DO 

0406 Black Bayou 
Low DO, Low pH, 
Bacteria 

0407 WŀƳŜǎΩ .ŀȅƻǳ 
Low DO, Low pH,  
Bacteria 

0409 Little Cypress Bayou (Creek) Low DO, Bacteria 

0409B South Lilly Creek Bacteria 

 

 

 

Segment 0400 - Paw Paw and Cross Bayous 
 

Paw Paw and Cross Bayous are located in an area south of Caddo Lake and flow directly into Louisiana. 

There are no listings or concerns, no CRP monitoring stations, and no USGS gage stations on this 

segment. 
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Segment 0401 - Caddo Lake 

The Caddo Lake Watershed covers approximately 330 square miles and includes Caddo Lake and the 

ǎŜƎƳŜƴǘ ƻŦ .ƛƎ /ȅǇǊŜǎǎ /ǊŜŜƪ ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ CŜǊǊŜƭƭΩǎ .ǊƛŘƎŜ 5ŀƳ όthe downstream boundary 

of Segment 0402). Caddo Lake is listed in the 2008 §303(d) List for low pH, low dissolved oxygen and 

mercury in fish tissue. In the 2008 Texas Water Quality Inventory, Segment 0401 has been identified as 

not supporting water quality criteria for having low pH and depressed 24-Hour DO Average 

concentrations. 

 
¢ƘŜ ά¢ǳǊǘƭŜ {ƘŜƭƭέ station 15249 near Uncertain and the areas of Harrison Bayou and Clinton Lake are 

listed for having low dissolved oxygen; the Goose Prairie arm is listed for having low pH. In addition, 

there are concerns about high concentrations of manganese in sediments and ammonia-nitrogen in 

water in the lower 5,000 acres and in Clinton Lake. Mercury in fish tissue is a concern throughout the 

lake. The Texas Department of State Health Services (DSHS) has issued a fish consumption advisory on 

Caddo Lake for mercury in fish tissue. This topic is discussed in the Biological section of the report.  

Figure 0401-1: Stations located in Segment 0401 (Caddo Lake) 
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AUID = Assessment Unit ID   NS = Non-supporting  
CS = Concern for Screening Level  CN = Concern for Near Non-attainment 

 
The Caddo Lake Watershed Protection Plan, initiated in 2006, is a program designed to protect the 

water quality and aquatic life of Caddo Lake. With assistance from federal, state and local organizations, 

this effort is being lead by basin stakeholders, with the Northeast Texas Municipal Water District 

selected as watershed coordinator. The current issues identified include management of aquatic 

vegetation, pollution affecting water quality, and threats to habitats and floodplain management. 

 
Coordinated monitoring for FY 2009 includes quarterly and monthly sampling scheduled at the stations 

shown in Table 0401-2. 

 
Table 0401-2: FY 2009 coordinated monitoring for Segment 0401 

 

 

Assessment Unit 0401_01 
 
The lower 5,000 acres of this segment were the farthest downstream AU assessed. Station 10283 is 

located near the middle of the lake and was the only station in this AU of Caddo Lake. This is the only 

routinely monitored station that is representative of a lake conditions. The area is primarily open-water 

with little aquatic plant and tree canopy coverage. The average depth was 2.1 meters, the median pH 

0401 
AUID Description 

DO, 
24 HR 
Avg. 

DO, 
24HR 
Min 

DO, 
Grab 
Min Low pH NH3 

Toxics in 
Sediment 

Toxics 
in Fish 

01 Lower 5000 Acres     CS CS CS 
02 Harrison Bayou Arm NS NS  NS   CS 
03 Goose Prairie Arm   CS NS   CS 
05 Clinton Lake NS NS  NS CS  CS 

07 
Mid-lake (Turtle 
Shell) near Uncertain  

NS NS  NS 
 

CS CS 

08 
Remainder of 
Segment      

 CS 

0401A Harrison Bayou NS NS      
0401B Kitchen Creek   CN     

Sampling Location 
Station 

ID 
Lab 

Analyses 

24 
HR 
DO 

Field 
Parameters 

CADDO LAKE MID LAKE 10283 4  12 

CADDO LAKE 0.25 MI. NE OF THE MOUTH OF 
HARRISON BAYOU   

10286  4 12 

CADDO LAKE AT DEVILS ELBOW IN UPPER LAKE NEAR 
CLINTON LAKE 

14236  4 12 

CADDO LAKE AT JUNCTION OF BOAT LANES 1K AND 
1L IN TURTLE SHELL 

15249 4  12 

 

Table 0401-1: Non-supporting parameters and parameters of concern for Segment 0401 
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was 6.9 s.u., and the average of all ten 24-Hour DO Average was 7.3 mg/L. The 2008 Texas Water 

Inventory lists AU 0401_01 with a concern for screening level for ammonia in water and manganese in 

sediment. 

 

Ammonia  
Out of all 109 ammonia-nitrogen samples collected in this AU, nearly half were non-detectable and 

sixteen percent were above the screening level. However, over half (sixty percent) of the samples 

collected from July 1998 to April 2003 were above the screening level. Only three other samples 

collected from 1973 to 1998 and from 2003 to 2008 were above the screening level. Conventional 

samples (including ammonia-nitrogen) are being collected at station 10283 during FY 2009. 

 

Manganese in Sediment 
Ten sediment samples were collected at station 10283 and analyzed for manganese over the past 

decade. Four of the ten samples exceeded criterion of 1,100 mg/kg (as Mn dry weight) and had an 

average concentration of 1,562 mg/kg. These data support the concern; however, since the TCEQ began 

ǳǎƛƴƎ ǘƘŜ άŎƭŜŀƴ ƳŜǘŀƭǎέ ǘŜŎƘƴƛǉǳŜǎ ƛƴ нллмΣ ƴƻ ǎŀƳǇƭŜ Ƙŀǎ ŜȄŎŜŜŘŜŘ ǘƘŜ ǎŎǊŜŜƴƛƴƎ ƭŜǾŜƭ ŦƻǊ ǘƘƛǎ 

parameter. 

 

Assessment Unit 0401_02 
 

AU 0401_02 is the Harrison Bayou Arm of Caddo Lake in far northwest Harrison County. Station 10286 

was the only site in the AU with data for the assessment. The site is located on Caddo Lake near Harrison 

Bayou, south of Goose Island, and northeast of County Road Nine. This station is primarily a wetland 

with an average depth of 0.8 meters and field notes showed that aquatic plant coverage ranges from 

fifty percent to 95%, depending upon the season. AU 0401_02 is listed for having low pH, and for not 

meeting the 24-Hour DO Average and Minimum criteria. 

 

Dissolved Oxygen 
Eighteen diel measurements were performed at station 10286 from 1996 to 2008. Fifteen of the 

eighteen (83%) samples were below criterion for 24-Hour DO Average and 78% were below criterion for 

24-Hour DO Minimum. Most of the low DO values were during the summer months. These data support 

the listing of this AU for low 24-Hour DO Average and Minimum. Starting in FY 2009, diel measurements 

will be performed at this station throughout the year without a seasonal bias. 

 

pH 
There were 114 pH samples collected at this station from 1982 to 2008, with regular sampling beginning 

in 2002. Ten percent of the samples at this station were below pH criterion; however, no sample has 

been below criterion since 2004. The median value for pH at this site was 6.4 s.u. Historically; pH values 

are increasing at this station, although not at a statistically significant rate. Monthly field sampling at this 

station is being conducted by the Caddo Lake Institute. 
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Assessment Unit 0401_03 
 

The Goose Prairie Arm of Caddo Lake branches from the west bank of the lake. Station 15275 was the 

only site with data available in this AU and was sampled eight times between June 1997 and April 1999. 

This AU is listed as a concern for screening level of DO grab samples and for not supporting the pH 

criterion. 

 

Dissolved Oxygen 
The average DO was 3.6 mg/L, but half of the samples did not meet DO grab sample criterion. Due to the 

limited dataset, this AU is listed as a concern for screening level rather than as non-supporting. 

Additional monitoring should be conducted at this station to provide adequate data for the assessment. 

 

pH 
This AU is listed for not supporting the pH criterion although only seven data points were available for 

this station. Two of the low pH values were 5.8 and 5.9 s.u. The median value for pH at this site was low 

at 6.0 s.u. The assessment of this AU is based upon a limited amount of data collected almost a decade 

ago. Additional monitoring should be conducted at this station to provide adequate and current 

information for the assessment. 

 

  

Figure 0401-2: Results for pH sampling on Caddo Lake near Harrison Bayou 
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Assessment Unit 0401_05 
 

Clinton Lake is the border between Marion and Harrison Counties, northeast of Uncertain. The only site 

in AU 0401_05 was station 14236, located at Devils Elbow near Clinton Lake. This AU is listed for not 

supporting the 24-Hour DO Average and Minimum, for having low pH, and has a concern for not 

meeting the ammonia screening level. This area of Caddo Lake functions as a wetland with an average 

depth of 1.2 meters and much of the water surface is covered by floating and emergent vegetation. 

 

Dissolved Oxygen 
There were eighteen diel 

measurements conducted 

between April 2000 and July 

2007. Fifteen of the eighteen 

events (83%) were below the 

criterion for 24-Hour DO 

Average while fourteen 

samples failed to meet the 

24-Hour DO Minimum. These 

data support the assessment. 

Four diels are scheduled to 

be conducted at this station 

in FY 2009. 

 
pH 
There were 109 pH measurements made at station 14236 from October 1994 to May 2008.  Eleven 

measurements (ten percent) did not meet the pH criterion. The median pH at this site was 6.3 s.u. The 

overall values for this parameter are increasing, although not at a statistically significant rate, and no 

measurements have been below the state criterion since April 2006. Monthly sampling at this station is 

being conducted by the Caddo Lake Institute. 

 

Ammonia  
The AU is listed as a concern exceeding the screening level for ammonia. Station 14236 had nine 

ammonia-nitrogen samples on record from 1994 to 1999. The results showed that three samples 

exceeded screening level while three samples were reported as non-detectable. Due to concerns about 

variations in laboratory methodologies for this parameter at low levels, additional monitoring should be 

conducted in order to provide adequate data for the assessment. 

 

  

Figure 0401-3: Diel results in Clinton Lake near Devilôs Elbow 
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Assessment Unit 0401_07 
 
AU 0401_07 is described as the mid-lake portion of Caddo Lake, downstream of Uncertain. The AU lists a 

concern for meeting screening level for manganese in sediment. Station 15249 was the farthest 

upstream site in Caddo Lake and is located near the shore, at the end of FM 2198 and southeast of 

Uncertain. Station 17867 was located downstream, approximately 0.25 miles east of Pine Island off of 

Boat Road 1G. This area of Caddo Lake is primarily wetland with an average depth of 0.85 meters and 

has thirty percent to 95% aquatic plant coverage, depending upon the season. 

 
Manganese in Sediment 

Seven manganese samples were collected from these sites between July 2001 and August 2007. Three 

of the samples exceeded the screening level of 1,100 mg/kg (as Mn dry weight) while the average was 

984 mg/kg. These data support the concern for this parameter; however, additional monitoring should 

be conducted in order to provide enough data points for a complete assessment. 

 
Dissolved Oxygen 
AU 0401_07 is listed as not-

supporting the 24-Hour DO criteria 

and for not supporting the DO grab 

sample criterion. Eleven out of 

seventeen diel measurements 

conducted at station 15249 failed to 

meet the 24-Hour DO Average and 

Minimum criteria. Additionally, DO 

grab sample values at this station are 

significantly decreasing.  

 

Monthly sampling at this station is 

being performed by the Caddo Lake 

Institute. 

 
TCEQ is presently considering dividing Caddo Lake into two segments, with one segment being named 

ά/ŀŘŘƻ [ŀƪŜέ ŀƴŘ ǘƘŜ ƻǘƘŜǊ ōŜƛƴƎ ƴŀƳŜŘ ά/ŀŘŘƻ {ǿŀƳǇέΦ While the main body of Caddo Lake is not 

listed for DO concerns, the wetland (swamp) assessment units are listed for low DO. TCEQ currently 

does not have DO criteria  for freshwater wetlands, but even if the criteria were set at 2.0 mg/L for 24-

Hour DO Average and 1.5 mg/L for the 24-Hour DO Minimum, most of these assessment units  would 

not meet the criteria.  The following assessment units would not meet the 24-Hour DO Average criterion 

if it was reduced to 2.0 mg/L: 

¶ 67%   AU 0401_02    Harrison Bayou Arm  

¶ 67%   AU 0401_05    Clinton Lake 

¶ 41%   AU 0401_07    Mid-lake (Turtle Shell)  near Uncertain 
 

The 24-Hour DO Minumum data showed similar percentages of non-support.  

Figure 0401-4: Caddo Lake 



2009 Cypress Creek Basin Summary Report 

 

24 | P a g e 

Segment 0401A - Harrison Bayou 
 

Segment 0401A (Harrison Bayou) is an unclassified waterbody and is a tributary of Caddo Lake. The sub-

segment extends parallel to SH 43 and to the Louisiana border. The middle three miles and lower five 

miles of the segment are on the §303(d) List for not supporting the 24-Hour DO Average and Minimum 

criteria. There were three stations in Harrison Bayou that were assessed for DO: 

¶ Station 15507 (Harrison Bayou at FM 1998, ten miles east of Marshall) 

¶ Station 15508 (Harrison Bayou at FM 134, four miles south of Karnack) 

¶ Station 15509 (Harrison Bayou at CR 2607, east of the Longhorn Army Ammunition 

Plant) 

 

Dissolved Oxygen 
There were 32 diel measurements made in this segment and all of the measurements from station 

15507, the farthest upstream site, were above the criteria for both the 24-Hour DO Average and 

Minimum. Nine out of thirteen diels conducted in the middle portion of the reach, at station 15508, 

were above the criteria. Only one of the nine diels from station 15509, the most downstream site, met 

the 24-Hour DO criteria. Overall, 38% and 34% of the diel measurements failed to meet the criteria for 

24-Hour DO Average and Minimum, respectively. 

 

These data demonstrate that this segment does not support the 24-Hour DO Average and Minimum 

criteria. Further study of this segment should be conducted in order to identify a source of the 

impairment or to determine if the impairment is due to natural conditions. 

 

Segment 0401B - Kitchen Creek 
 
Kitchen Creek, an unclassified waterbody, is a tributary of Caddo Lake. The stream crosses Highway 49 

near Smithland and drains into Clinton Lake east of Goat Island. This segment is listed as a concern for 

near non-attainment for DO grab sample. 

 

Dissolved Oxygen 
Station 14998 (Kitchen Creek at CR 3416) was the only station with data available for the segment. The 

average DO grab sample was 5.3 mg/L and two out of fourteen samples failed to meet the DO grab 

sample criterion. Nine diel measurements were conducted at this station from 2004 to 2007. Two of the 

diels met the 24-Hour DO Average criterion while seven met the 24-Hour DO Minimum criterion.  The 

available data supports the low DO concerns for this sub-segment.  
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Segment 0402 - Big Cypress Creek below  

[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ 

 

 

Segment 0402 is the reach of Big Cypress Creek from a point 12.3 kilometers (7.6 miles) downstream of 

{I по ƛƴ IŀǊǊƛǎƻƴκaŀǊƛƻƴ /ƻǳƴǘȅ ǘƻ CŜǊǊŜƭƭϥǎ .ǊƛŘƎŜ 5ŀƳ ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎΦ 

 

This segment is on the 2008 §303(d) List for having low pH and mercury in edible tissue. All Assessment 

Units do not meet the screening level for Mercury in fish tissue; this parameter is discussed in the 

Biological section of this report.  

Figure 0402-1: Stations located in Segment 0402 (Big Cypress Creek below Lake Oô the Pines) 
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AUID = Assessment Unit ID   NS = Non-supporting 
CS = Concern for Screening Level  CN = Concern for Near Non-attainment 

 
Coordinated monitoring for FY 2009 includes quarterly and monthly sample collection at the stations 

shown below in Table 0402-2. Four biological assessments are also scheduled in this segment. 
 

Table 402-2: FY 2009 coordinated sampling scheduled for Segment 402 

Sampling Location 
Station 

ID 
Lab 

Analyses 

24 
HR 
DO 

Metals in 
Water Bacteria Field Flow 

BLACK CYPRESS CREEK AT SH 49  10243 4   4 4 4 
BLACK CYPRESS CREEK AT US 59  10245 4   4 4 4 
BLACK CYPRESS BAYOU AT SH 155  10246   5    
BLACK CYPRESS BAYOU AT FM 250  10248 4   4 4 4 
BIG CYPRESS CREEK APPROX. 1.2KM 
DOWNSTREAM OF SH43 AT CADDO LAKE 
STATE PARK BOAT RAMP 

15022 4    12 4 

BIG CYPRESS BAYOU AT US 59  15511 4   4 4 4 
BIG CYPRESS CREEK AT THE CITY OF 
MARSHALL PUBLIC WATER SUPPLY 
INTAKE  

16254 4 4   4 4 

BLACK CYPRESS CREEK AT CASS CR1617  16705 4    4 4 

KELLEY CREEK AT FM250*  16934  2   2 2 
HUGHES CREEK AT SH155*  16936  2   2 2 

* - Biological sampling scheduled at this station for RBA, IBI, and HQI during index and critical periods 

Assessment Unit 0402_01 
 

!ǎǎŜǎǎƳŜƴǘ ¦ƴƛǘ лплнψлм ƛǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǘƘŜ ƭƻǿŜǊ ƴƛƴŜ ƳƛƭŜǎ ƻŦ .ƛƎ /ȅǇǊŜǎǎ /ǊŜŜƪ ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ 

Pines. These nine miles were sampled at two locations: 

¶ 10295 located at the crossing of State Highway 43, is the farthest upstream site 

¶ 15022 downstream at the boat ramp in Caddo Lake State Park 

  

0402        
AUID Description 

DO, 24 
HR Avg. Low pH 

Chlorophyll 
a 

Mercury    
in Fish 

01 Lower 9 miles  NS CS NS 

02 
11 mi. below Black Cypress 
Creek 

CN NS  NS 

03 Middle 15 mi. near Jefferson    NS 
04 Upper 7 miles    NS 

Table 0402-1: Non-supporting parameters and parameters of concern for Segment 0402 
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pH 
AU 0402_01 is on the 2008 §303(d) List for having low pH. Historical pH data were combined for stations 

10295 and 15022. Out of 223 samples collected, 27 had pH less than 6 s.u. Station 10295, at the 

upstream end of the segment, had nine percent of its samples below the criterion. The median value for 

pH at this site is 6.4 s.u.. Since 1998, eighteen percent of the samples have failed to meet criterion for 

the AU. Table 0402-3 illustrates how the samples failing to meet criterion are higher over the past 

decade. These data support the assessment for low pH. 

 

 

 

 
 
 
 
 

Chlorophyll a  
The assessment lists this AU as a concern for not meeting the screening level for Chlorophyll a. Ninety-

six percent of the chlorophyll samples were collected at station 10295. Out of the 120 samples collected 

from 1972 to 2004; 24% were reported as non-detectable and fifteen percent exceeded the screening 

level. Using data collected since 1998, 33% of the chlorophyll a samples exceeded the 14.4 ˃g/L 

screening level. These data demonstrate the concern for not meeting the screening level. The results 

follow the same pattern as pH where the samples that failed to meet screening level from the past 

decade are substantially higher than the historic values. 

 

Assessment Unit 0402_02 
 

AU 0402_02 is defined as the lower eleven miles of Big Cypress Creek below the confluence with Black 

Cypress Creek. Station 15135 (Big Cypress Creek below the Spillway) was the farthest upstream site and 

ƛǎ ƭƻŎŀǘŜŘ ƛƳƳŜŘƛŀǘŜƭȅ ōŜƭƻǿ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎΦ {ǘŀǘƛƻƴ мснрп ƛǎ ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ /ƛǘȅ ƻŦ aŀǊǎƘŀƭƭ ƛƴǘŀƪŜΣ 

approximately five miles upstream of SH 43. 

 

Dissolved Oxygen 
There is a concern for near non-attainment of the 24-Hour DO Average for this AU. Four of the 25 diel 

measurements (sixteen percent) performed at station 16254 from 2000 to 2007 failed to meet the 

criterion. In contrast, all but one of the diels at 10295 (located downstream of this station) met the DO 

criterion. For the entire AU, five out of 31 (sixteen percent) samples were below criterion. These data 

support the concern for non-attainment of the 24-Hour DO Average criterion. Diel measurements are 

scheduled to be performed at station 16254 in FY 2009.  

Station ID 
Percent of Samples Failing to Meet pH Criterion 

for AU 0402_01 

Since 1972 Since 1998 

15022 18% 18% 

10295 9% 19% 

Total 12% 18% 

Table 0402-3: Table 0402-3: pH sample exceedances for AU402_01 
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T-stat:      5.213
p-value:<0.001

pH 
AU 0402_02 is listed for having low pH. The bulk of the pH samples were taken at station 16254. All ten 

of the 86 pH samples (twelve percent) that fell below the stream criterion were collected prior to 

February 2004. In addition, the pH at this station has been significantly increasing over the past decade. 

When pH data from 16254 and 15135 are combined, a total of 117 pH measurements have been 

recorded into SWQMIS. Of those measurements, nine percent were below the state criterion. The 

median value for pH at this site was 6.6 s.u. 

This AU meets the criterion for pH and should be listed as a concern for near non-attainment rather 

than as non-supporting. 

Figure 0402-2: pH has been significantly increasing over the past decade. 
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Segment 0402A - Black Cypress Bayou  
(unclassified water body) 

 

Black Cypress Bayou is a perennial stream and the segment boundaries are from the confluence with Big 

Cypress in Marion County up to FM 250 in Cass County. Sub-segment 0402A is on the 2008 §303(d) List 

for having low DO, elevated bacteria and mercury in fish tissue. This sub-segment has not been 

previously listed for elevated bacteria levels.  

 

AUID = Assessment Unit ID   NS = Non-supporting 
 CS = Concern for Screening Level  CN = Concern for Near Non-attainment 

 

Assessment Unit 0402A_01 
 

AU 0402A_01 is defined as the lower fifteen miles of Black Cypress Bayou to its confluence with Big 

Cypress Creek. Station 10245, located on Black Cypress Bayou at US Highway 59 north of Jefferson, was 

the only station with data reported in this AU. 

 

Dissolved Oxygen 
AU 0402A_01 is listed as not supporting the 24-Hour DO Average criterion. The listing is based upon six 

diel measurements that were made at station 10245 between 2000 and 2005. Only one event in August 

2000 failed to meet the 24-Hour DO Average criterion. Additional diels should be conducted at this 

station in order to have adequate data for the assessment.  

 

Copper and Lead 
Dissolved copper and lead in water are listed as parameters of concern for acute and chronic toxicity in 

the 2008 Texas Water Quality Inventory. There is no known source for these metals in the watershed. 

{ƛƴŎŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ άŎƭŜŀƴ ƳŜǘŀƭǎέ ǎŀƳǇƭƛƴƎ ǇǊƻǘƻŎƻƭǎΣ ŀƭƭ ǎŀƳǇƭŜǎ ŜȄŎŜǇǘ ƻƴŜ ƘŀǾŜ ōŜŜƴ ƴƻƴ-

detectable for lead; however, the listing is a carry forward from the 2002 Texas Water Quality Inventory 

and TCEQ stated that it will remain listed until there is sufficient data to indicate that there is not a 

problem in this AU. !ƭƭ ǎƛȄ ŎƻǇǇŜǊ ǎŀƳǇƭŜǎ ŎƻƭƭŜŎǘŜŘ ǳǎƛƴƎ άŎƭŜŀƴ ƳŜǘŀƭǎέ ǇǊƻǘƻŎƻƭǎ ƘŀǾŜ ōŜŜƴ ŘŜǘŜŎǘŀōƭŜ 

with some values ranging above the acute and chronic toxicity limits. 

0402A        
AUID Description 

DO, 24 
HR Avg. 

DO, 24       
HR Min 

Chl. 
a E. coli 

Acute 
Toxics 

Chronic 
Toxics 

01 Lower 15 miles NS    CN CN 

02 
Middle 17 miles near CR 
1617 NS NS  NS   

03 Middle 1 mile, Pruitt Lake CN NS CS  CN CN 

04 
Middle 13 miles near FM 
250 CN   NS   

05 Upper 10 miles NS NS     

Table 0402-4: Non-supporting parameters and parameters of concern for Segment 0402A 

 

 

 



2009 Cypress Creek Basin Summary Report 

 

30 | P a g e 

1

2

3

4

5

6

7
m

g
/L

Station 16705 - Diel Results

Avg DO

Avg Standard

Min DO

Min Standard

Assessment Unit 0402A_02 
 

AU 0402A_02 is the middle seventeen miles of Black Cypress Bayou near County Road 1617. This AU is 

on the 2008 §303(d) List for low DO, E. coli, and mercury in fish tissue as well as acute and chronic toxics 

in water. Station 16705, located on Black Cypress Bayou at CR 1617 in southern Cass County, was the 

only station with sampling data reported for the AU. 

 

Dissolved Oxygen 
AU 0402A_02 is listed for not 

supporting both the 24-Hour 

DO Average and Minimum 

criteria. Six out of ten diel 

measurements performed at 

station 16705 between 2000 

and 2006 were below the 24-

Hour DO Average criterion 

while three out of ten did 

not meet the 24-Hour DO 

Minimum criterion. These 

data show that this station 

does not meet the 24-Hour 

DO Average and Minimum 

criteria. 

 

E. coli 
Sample results showed that E. coli was highest at the upstream station 10247 and became lower as the 

water flowed downstream. By the time it reached the most downstream site (10245), the water met the 

state criterion for this parameter. Station 16705 is listed for not supporting the E. coli single sample 

criterion of 394 MPN/100mL. While this site had a geometric mean of 79.7 MPN/100 mL, exactly ten 

percent (three out of thirty) of the single samples exceeded the state criterion. Although no single 

sample has exceeded criterion since 2003, listing and delisting of unclassified water bodies did not occur 

in the 2008 Texas Water Quality Inventory. TCEQ states that this AU should be delisted in 2010 

assessment. 

Assessment Unit 0402A_03 
 

AU 0402A_03 is a small reach located in southeastern Cass County and is identified as the middle one 

mile, Pruitt Lake. Station 10246 (Black Cypress Creek at SH 155) is the only station in this AU. 

 

Dissolved Oxygen 
AU 0402A_03 is listed for not supporting the 24-Hour DO Minimum criterion, and showed a concern for 

near non-attainment of the 24-Hour DO Average criterion. Nine diel measurements were conducted 

from May 2003 to October 2004. Three did not meet the 24-Hour DO Minimum criterion while two were 

Figure 0402-3: Diel monitoring results for station 16705 
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below the 24-Hour DO Average criterion. Based upon limited data, this station does not meet the 24-

Hour DO Average and Minimum criteria; however, an additional diel needs to be performed in order to 

have sufficient samples to properly assess the AU. 

 

Chlorophyll a 
AU 0402A_03 is listed as a concern for not meeting the screening level for Chlorophyll a. Three of the 

fifteen (twenty percent) chlorophyll samples collected from 1996 to 2004 exceeded the screening level 

while five were reported as non-detectable. No samples have been collected at this station since 

October 2004. Additional monitoring is recommended to confirm the listing for this parameter. 

 

Cadmium and Copper 
Dissolved cadmium and copper in water are listed as parameters of concern for acute and chronic 

toxicity in the 2008 Texas Water Quality Inventory. There is no known source for these metals in the 

ǿŀǘŜǊǎƘŜŘΦ {ƛƴŎŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ άŎƭŜŀƴ ƳŜǘŀƭǎέ ǘŜŎƘƴƛǉǳŜǎΣ ŀƭƭ ŎŀŘƳƛǳƳ ǎŀƳǇƭŜǎ ƘŀǾŜ ōŜŜƴ 

reported as non-detectable with values of <0.1 µg/L. However, all five copper samples collected in 2007 

and 2008 have been detectable with some values ranging above the acute and chronic toxicity limits. 

Sampling for these metals is currently on-going by TCEQ. 

 

Assessment Unit 0402A_04 
 

AU 0402A_04 is described as the middle thirteen miles near FM 250. There was one station on this reach 

of Black Cypress Creek, located at SH 11 in eastern Cass County between Hughes Springs and Linden. 

This AU is listed for concern for near non-attainment of 24-Hour DO Average and for not meeting the E. 

coli criterion. 

 

Dissolved Oxygen 
Five diel measurements were made at station 10247 from November 2000 to July 2004. One of the five 

diels did not meet the 24-Hour DO Average criterion. All of the diels met the 24-Hour Minimum 

criterion. Additional diels are needed in order to have sufficient data for the assessment of this AU. 

 

E. coli 
AU 0402A_04 is listed for not meeting the E. coli geometric mean criterion. Station 10247 had a 

geometric mean of 128.8 MPN/100mL. Out of the nineteen samples reported, only one exceeded the 

single sample criterion of 394 MPN/100mL. This sample was collected during a drought in July 2006, and 

was the last sample reported for station 10247. Continued sampling should be conducted at this station.  
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Assessment Unit 0402A_05 
 

AU 0402A_05 is the upper ten miles of the segment. Station 10248 (Black Cypress Creek at FM 250) was 

the only station in the AU and is located in eastern Cass County, north of Hughes Springs. 

 

Dissolved Oxygen 
The AU is listed for not supporting the 24-Hour DO Average and Minimum criteria. Four diel 

measurements were made between August 2000 and May 2001. Only the August 2000 diel did not meet 

stream criteria for 24-Hour DO Average and Minimum. The field notes for this event reported that there 

was no flow with standing water only; therefore, these data should not be included in the assessment. 

Additional diels should be performed in order to have sufficient data for the assessment of this AU. 

 

 

Segment 0402B - Hughes Creek  
(unclassified water body) 

 

Segment 0402B is listed with concerns for impaired habitat and benthic macroinvertebrate community. 

Biological monitoring was conducted at station 16936 (Hughes Creek at SH 155) near Avinger in 2001 

and again in 2008. The results of these events are discussed in the Biological section of the report. Two 

aquatic life use monitoring efforts are scheduled at this location in 2009. 

 

Segment 0402C - Haggerty Creek  
(unclassified water body) 

 

There are no concerns or impairments listed in the 2008 Texas Water Quality Inventory for this stream. 

Station 14997 (Haggerty Creek at CR 2116) was sampled seven times from October 2005 to August 2006 

during the 2005 - 2006 drought. No flow was reported for most sampling events and the resulting data 

showed low dissolved oxygen grab samples as well as having one low 24-Hour DO Average and 

Minimum values. Monitoring at this station should be conducted during ambient flow conditions to 

provide appropriate assessment data. 

 

Segment 0402D - Flat Creek  
(unclassified water body) 

 

There are no concerns or impairments listed for this stream. Station 16935 (Flat Creek at SH 11) was 

sampled four times from October 2000 to August 2001. No flow and low flow were reported for three of 

the sampling events and the resulting data showed low DO grab sample readings as well as low 24-Hour 

DO Average and Minimum for the single diel performed at this station. Monitoring should be conducted 

during ambient flow conditions in order to provide appropriate assessment data. 
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Segment 0402E - Kelley Creek  
(unclassified water body) 

 

Segment 0402E is listed with concerns for impaired habitat and benthic macroinvertebrate community. 

Biological monitoring was conducted at station 16934 (Kelley Creek at FM 250) near Hughes Springs in 

2001. The results of this monitoring effort are discussed in the Biological section of the report. Two 

aquatic life use monitoring events are scheduled at this location in 2009. 

 

 

 

  

Figure 0402-4:  Hughes Creek at SH 155 (station 16936)  


