


 

 

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 

ōȅ ǘƘŜ bƻǊǘƘŜŀǎǘ ¢ŜȄŀǎ aǳƴƛŎƛǇŀƭ ²ŀǘŜǊ 5ƛǎǘǊƛŎǘ όb9¢a²5ύ ǘƘŜǎŜ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ /ƭŜŀƴ wƛǾŜrs Program. Other 

entities participating in the Cypress Creek Basin Clean Rivers Program include the following: 

 

o Caddo Lake Institute 

o U. S. Steel Tubular Products, Inc. 

o Northeast Texas Community College 

o Luminant 

o tƛƭƎǊƛƳΩǎ tǊƛŘŜ /ƻǊǇoration 

o AEP SWEPCO 

o Titus Co. Fresh Water Supply District #1 

o City of Marshall 

o Texas Parks and Wildlife Department 

o City of Longview 

o United States Geological Survey 

o Franklin County Water District 

o East Texas Baptist University 

 

NETMWD contracts with Water Monitoring Solutions, Inc. to fulfill the sampling and reporting requirements of the CRP. 
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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 over forty-five years in 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 trends that met the 

criteria for statistical significance 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. 

Three 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 

below Lake Bob Sandlin 

¶ Increasing trends for Phosphorus in Big Cypress 

Creek below Lake Bob Sandlin and 

corresponding increasing chlorophyll a trends in 

[ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ 

Lake Bob Sandlin plays a key role in the hydrology of the Big Cypress 

Creek watershed. 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. The historical 

average rainfall over the past 35 years at Lake Bob Sandlin was 51.8 

inches, but annual rainfall for the past four years (2010 - 2013) has 

averaged only 38.5 inches. The region experienced two extensive 

droughts over the past decade. Four of the six driest years on record 

occured in 2005, 2006, 2010 and 2011. 

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. Releases have occurred from Lake Bob 

Sandlin every year from 1979 through 2004. During that period, the 

average annual releases were slightly over 100,000 acre-feet. From 

2005 ς 2013, the average annual releases were 43,500 acre-feet 

with the bulk of those releases occuring in 2009. There were no 

releases in 2005 through 2007 and none since April 2010. 

During periods of drought or low flow, Segment 0404 becomes 

dominated by treated municipal and industrial effluent due to the 

lack of or limited releases of freshwater from Lake Bob Sandlin. 

Wastewater effluents tend to have higher conductivity, TDS and 

nutrients than ambient stream conditions. These parameters 

exhibited statistically significant increasing trends in the Big Cypress 

Creek watershed below Lake Bob Sandlin ŀƴŘ ƛƴǘƻ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ. 



 

 

Figure ES-1: Annual precipitation at Lake Bob Sandlin 1979 - 2013 

 

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 

Pines at the dam. 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 Sandlin 

(Segment 0404). 

The 2012 Texas §303(d) List 

currently identifies fifteen 

segments and sub-segments, or 

unclassified water bodies 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 2012 Texas 

Integrated Report includes 

nutrients and chlorophyll a as 

water quality concerns in the basin. A comparison of the 2012 Texas 

Integrated Report impairments and concerns was made to the 

historical data available in SWQMIS. The review of the data 

supported most of the current impairment concerns and listings in 

the assessment. 

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. 

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. 

A review of the biological assessments conducted by CRP from 2001 

to 2012 indicated that fish populations tended to score in the High 

category of the Index of Biotic Integrity (IBI) in all segments 

sampled. The results of benthic sampling and habitat assessments 

tend to score in the Intermediate/High range for both Rapid 
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T-stat:      3.212 
p-value:   0.002 

Figure ES-2: Total Phosphorus levels are gradually increasing over time. The orange 

line shows the screening level while the black line is the overall trend of the values. 

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 collected. 

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. This is further 

evidenced by the increasing 

nutrient trends in Segment 

0404 followed by increasing 

chlorophyll a trends in Lake 

hΩ ǘƘŜ tƛƴŜǎΦ 

In addition, elevated E. coli in 

Segment 0404 and Little 

Cypress Creek indicates 

possible impacts from non-

point sources and/or 

improperly treated effluents. Preliminary results of the 

Comprehensive RUAA performed in Segment 0404, 0404B, and 

0404C found no evidence of primary contact recreation occurring 

within the study area. A Comprehensive RUAA should be considered 

in the other segments with E. coli listings to determine whether 

primary or secondary contact recreation is occurring in the 

segment. 

! ǎǘǊŜŀƳ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άLƴǘŜǊƳƛǘǘŜƴǘέ ƛŦ ǘƘŜ ǎǘǊŜŀƳ has a period of 

zero flow for at least one week during most years. A stream defined 

ŀǎ άLƴǘŜǊƳƛǘǘŜƴǘ ǿƛǘƘ tŜǊŜƴƴƛŀƭ tƻƻƭǎέ ƛǎ ŀƴ ƛƴǘŜǊƳƛǘǘŜƴǘ ǎǘǊŜŀƳ ǘƘŀǘ 

maintains persistent pools even when flow in the stream is less than 

0.1 cfs. A ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ .ƭŀŎƪ .ŀȅƻǳ ŀƴŘ WŀƳŜǎΩ 

.ŀȅƻǳ ŦǊƻƳ άtŜǊŜƴƴƛŀƭέ ǘƻ 

άLƴǘŜǊƳƛǘǘŜƴǘ ǿƛǘƘ tŜǊŜƴƴƛŀƭ 

tƻƻƭǎέ was approved by the 

EPA. However, despite these 

changes, the Aquatic Life Use 

classification for these 

streams remains high 

meaning the same level of 

biological and habitat 

diversity should still be 

observed. 

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 

.atǎΣ ǎǳŎƘ ŀǎ ǘƘƻǎŜ ǳǎŜŘ ƛƴ ǘƘŜ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ Total Maximum 

Daily Load (TMDL), should be considered across the Cypress Creek 

Basin. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

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 2012 Texas Integrated Report 

to historical data 

¶ Examine the effects of water quality 

impairments on the biota 

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 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 Cypress Creek 

ŀōƻǾŜ [ŀƪŜ hΩ ǘƘŜ tƛƴŜǎ ƛǎ ƛƴǘŜǊƳƛǘǘŜƴǘ ƛƴ ƛǘǎ ƘŜŀŘǿŀǘŜǊǎΦ ¢ƘŜ 

stream runs through flat 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 2012 §303(d) List currently identifies 

fourteen unclassified water bodies that are non-supporting of water 

quality criteria for one or more parameters. Table 1 details the 

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 fish 

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. 

 



 

 

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 

algal blooms. Bloom conditions 

may cause low dissolved oxygen 

concentrations, 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. 

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.  

Figure 1: Caddo Lake at Turtle Shell 

west view 



 

 

 

  

Figure 2:  The Cypress Creek Basin is composed of the five main watersheds shown above 









































http://www.caddolakeinstitute.us/docs/flows/10.15.12_meeting/Cypress%20USGS%20Summary%20of%20Fiindings.pdf
http://www.caddolakeinstitute.us/docs/flows/10.15.12_meeting/Cypress%20USGS%20Summary%20of%20Fiindings.pdf
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http://www.tceq.texas.gov/waterquality/tmdl/nav/19-lakepines/19-pinelakes-tmdlplan
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http://www.tceq.texas.gov/waterquality/monitoring/swqm_procedures.html
http://www.tceq.texas.gov/waterquality/monitoring/swqm_forms-n-quality.html
http://www.tceq.texas.gov/waterquality/assessment
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http://www.texasalmanac.com/topics/environment/lakes-and-reservoirs
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