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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 (NETMWDjoordinates theCRFor the Cypress Creek Basin

As a participant in the Clean Rivers Program, NETMWD submits itsSBasmary Report to the TCEQ
and CRP partnersihis report and others submitted throughout the Statee usedto develop and
prioritize programs that will

9 protect the quality of healthy waterbodieand

9 improve the quality of impaired waterbodies.

Under theCRR biologists and field staff collect watguality and biological sample§ield parameters
and measure flow at g throughouthe Cypress Creek Basin

Monitoring and analysis are the basis for maintaining good water quality withirCy@ess Creek Basin

Within a cooperative program directed by the Northeast Texas Municipal Water District (NETMWD)
these activities are an integrf LI NI 2 F (G KS { { I. GtBeRentitiéstpSticigating i @ S NE&
the Cypress Creek Basin Clean Rivers Progrelode thefollowing:

Caddo Lake Institute U. S. Steel Tubular Products, Inc.
Northeast Texas Community College Luminant

t Af ANAYQa t NARS / 2 Nl1J2 NEPBWERCO

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, Inw 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 dll of the historicaldata inthe TCEQGurface Water Quality Monitoring
Information System (SWQM)I8atabasefor the Cypress CreekaBin was performed All surface water
guality data spanning as many as foygarsfor some segments, weneviewed andevaluated.Trend
analyses wer@erformedon stations with at least ten yars 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 thasalyses:

9 Increasing trends forpgcific conductance/TDShroughout the Big Cypress Creek
watershed

9 Increasingrends for pHn Big Cypress Creek and James Bayou

91 Increasingrends forPhosphorus iBig Cypress Creek below Lake Bob Saadlih
corresponding increasingnlorophyllatrends in lakeOQ  @ife$

1 Decreasing DO in the upper portion of Caddo Lake

1 Decreasing DO and pH along with increasing chloropliylBlack Bayou

Lake Bob Sandliplays a key role ithe hydrology of the Bigy@ress Creek watershe®eleases from

the reservoir occur primarily to maintain freeboard at the dam. There are nestiram flow
requirements meaning that there are no releases required to supplement flow during periods of
drought or low flow.Average annal rainfall and releases from Lake Bob Sandlin have been much lower
over the past nine years than compared to previous decaBesing theg times, the water in Big
Cypress Creekecomes dominated bynunicipal and industrial treated effluent. &gtewater dfluent
tends to have higér conductivity, TDS and nutrienthan natural conditions These parameters
exhibited statisticallysignificantincreasing trends ithe Big Cypress CreeWatershed below Lake Bob
Sandlin

Nutrient enrichment leads to higher primary productivity which is measured using chloraphite

increasing phosphorus trends in Big Cypress Creek at stations 13631 (US 259) and 10308 (SH 11) have
resulted in increasing trends for chlorophglin Lakeh Q G KS t A yil&ka andl dam 8tdtiéhs. X\ R
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 inpBégOgreek below
LaleBobSadiAy 0{ S3aAYSyYyd nnnannv IyR 06St2¢ [F1S hQ (GKS tAy

The 2008 Texas8303(d) Listcurrently identifiesfourteen stream subsegmentsin the Cypress Creek
Basinthat are nonsupporting of water quality criteria for one or more parameteiie routinely
identified nonsupporting parameters are dissolved oxygen, BH¢olj and Mercury infish tissue. The
2008 Texas Water Quality Inventangludes nutrients and chlophylla as water quality concerns in the
basin.The2008 Texas Water Quil Inventorywas also reviewed and compared to the historical data in

vi| Page
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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 inahathcerns for low dissolved oxygen and low
pH. Most stream reachespproaching Caddo Lake aveetland habitat where the water bodies are
characterized by low DO and low pH due to shallow depths, low flow, little mixing and elevated
temperatures. Despitetheir inability to meet stream criterian many of thesaeaches, mosstream
segments tend to support diverse biota.

Historical mercury in fish tissue dashhowed that mercury was detectable in fish collected throughout

the entire basin regardless epecies 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 Servicassimred fish
consumption advisories for these lakes and reservaing 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 bitogical assessments conducted by CRP from 2001 to 2008 indicated that fish
populationstended to score in the lkgjh category of the Index of Biotic Integrity (IBl)all segmentsThe
results of benthic sampling and habitat assessments tend to scateeiintermediate/High range for

both Rapid Bioassessment (RBA) and Habitat Quality Index. (&3 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. Dartsensiteveto water
guality impairments, habitat disturbance, and serveiradicators of overall water quality. Theégnd to

be found in relatively high abundae throughout thebasin with an average of seven specjer
segment.However, aly three taxa were collected inBlack Bayou (Segmefg06 during the UAA
performed by TCEQ in July 2003 and 2004, widldarters were foundat station 10314.Darters had
been collected atltis station in September 1994 and in August 1995. Segment 0406 is included in the
2008 Texas8303(d) Lisfor havinglow DO andow pH, and station 10314 exhibitedlecreasing trends
for both of these parameters along withan increasing trend for chloropHyh. Thesewater quality
impairments appear to haveegativelyaffected tre biological community in Black Bayou sindeait the
lowest average IBlI andBA scorealong with the fewest number of darter taxa of any segment in the
basin. Additional samplinghould be conducted on Black Bayou to provide information about its
present biological diversity.
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Conclusions

The eutrophication procesappears to beoccurring throughoutmuch of the Big Cypress Creek
watershed This is evidenced by thHacreasingpH trendsin Big Cypress Creek below Lake Bob Sandlin

FYR 0St2¢6 [I1S hQ GKS t AYi8deasing riGtkignt trands iSegizrédt 6464NJ S A R
followed by increasingntorophyllatrends in lakeOQ  @ie$

Additionally, elevatedk. calin Segment 0404 Little Cypress Credkdicate possiblémpacts from non
point sourcesand/or improperly treated effluentsAt present, the biota of the Cypress Creek Basin do
not appear to have been negatively affected by these water quality impairsnavith the exception of
Black Bayou, whichad the lowest average IBI afRBA scoreand 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 exacerbathrough additional nutrient inputsEfforts to reduce nutrient

loadings throughhe implementation of BMPsi dzZOK | & (K2 a$S dza SSRTMDY, showdS [ + 1 S
be considered acroghe Cypres<reekBasin.
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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 issueshtoughout the Cypress Creek Basin.

The objectives of this report are to:
9 Identify and locate water quality issues
91 Determine significant water quality trends
1 Compare the2008 Texas Water Quality Inventdoyhistorical data
1 Examine the effects of wateuality 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 eventuallyfeeds into Caddo LaK€igurel-1). Starting from the top of the basin, note that before

James/Black Bayou Watershed

Black Cypress Watershed

Big Cypress Creek Watershed

Arkansas
op : | ¢
)
A e S
N L R
R 5 [ | o
mmﬁ—j‘l\ D Louisiana
e ¢
i) l;’('/,,ll’ % }
00d : . N\

Little Cypress Creek Watershed

o 2 /! ‘\ ( .§§ pY
o 1_\ (’ { N —
op Caddo Lake Watershed
: , Cypress Creek Basin Watersheds

Figure I-1: TheCypress Creek Basis composed of five main watersheds
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entering Caddo Lake, some surface water first enters from snmellewatershedsthrough tributaries,

or streams. The major tributaries that drain into Caddo Lakdude Big Cypress Creek, Little Cypress
Creek, James Bayou, Harrison Bayou, Kitchen Creek, and Black Cypress Bay000Tdgu&e mile
Cypress Creek Watershed extends upstream from Caddo Lake at thel 'beisiana state line, to the
westernmost extremef the Cypres€reek 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
Cred is the boundary between Camp and Titus, Camp and Morris, and Morris and Upshur counties. Big

/] @LINBaa / NBS1> 0208 [F1S hQ GKS tAySaz Aa AyidSN
to rolling terrain surfaced by sandy and clay loams thgiport watertolerant hardwoods, conifers, and

grasses. Big Cypress Bayou flows into Caddo Lake through aljkedjettomland where cypredsees

arecommon.

There are nine designated segments with 41-sabments within the Cypress Creek Basin. J0G8
8303(d) Listurrently identifiesfourteen stream subsegments that are nosupporting of water quality
criteria for one or more parameter$able 11 details the parameters of concern.

Common Parameters of Concern

In the segment narratives that follg 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. colibacteriaare indicators ofrecent input of fecal mattethat may containpathogens harmful to
human health People should not swim inaters with high bacterial countsince they may come in
contact with or ingest these pathogens. All warm blooded animals coltagolin their fecal matter.

Common sources of éal bacterianclude improperly treated effluent, miainctioning septic systems
livestock and wildlife.

Low pH increases methgiercury making mercury available for uptake into aquatic organisms
throughout the food chain. Bioaccumulation of mercury in the edible &ssef 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 theastern half of Texas.

Nutrients (ammonianitrogen, nitratenitrogen, 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 bloomBloom 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 eyyst, and agricultural nen

point sources. Some nutrient loading may also be naturally occurring through biotic decomposition.
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Many East Texasaters have a naturally low pH and limited buffering capacity (alkalinity). The pH can
also be reduced by acidiedustrial ruroff or discharges and acidin. The longterm effect of low pH
on the ecologyand biotaof the watershed is currently undetermined.

Tablel-1: Parameters as listed in trf29088303(d) List for theCypress Creek Basin

Segment Description Parameter
0401 Caddo Lake L2177 (D0, (LB gl
Mercury in Tissue
0401A Harrison Bayou Low DO
0402 Big Cypress Bayou Low pH
bel ow Lake 06 th Mercury in Tissue
Low DO, Bacteria,
0402A Black Cypress Bayou Mercury in Tissue
Big Cypress Creek .
0404 belowLake 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 e LI, LO.W pH,
Bacteria
0407 Jameso6 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 i
the watershed are Lake Annual Precipitation at Lake Bob Sandli
Cypress Springs and Lake
Monticello. Water from both
reservoirs is released directly
into Lake Bob Sandlin. Lak
Bob Sandlin plays a key role i
the hydrology of Segment
0404 (Big Cypress Creek). The
Titus  County  Freshwater
Supply District Number 1 has
recorded daily rainfall and
releases from Lake Bol

D
Inches

>

Figure |-2: Annual pecipitationat Lake Bob Sandlif979- 2008
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Sandlin since 1979 (Figur&)l Due to annual variability and in order to make general assumptions

about the influence of fresh water inflow on the watenality over periods of time, the average annual
NIFAyFrft FyR NBfSFaSa o6& RSOFRS 4SNB OFf OdzZ I GSR |
record with an average of 60.97 inches of rain per year. Average rainfall from 2000 through 2008 was at
50.90A Y OKSAT YR GKS mMpynQa 6SNBE GKS RNAS&al 6A0GK |y

Lake Bob Sandlin reached conservation level in 1980
and began releasing water in 1983. From 1983
through 1989, the average annual volumgleased
was 74,510 aceeet. In 1 KS v dhep averdge
annual release increased to 129,272 afget; and
over the past nine years, from 2000 to 2008, the
annual releases were the lowest on recosith an
average of70,699 acrefeet entering Big Cypress
Creek.

, ) Releases from Lake Bob Sandlin occur primarily to
Figure |-3: Bald eagleperched with a fisat Lake BOb  maintain freeboard at the dam. There are no- in
Sandin stream flow requirements meaning that there are no
releases required to supplement flow during periods of droughtaw 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 qualitysince 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 CreeksBaSummary Report is divided into three main chapters:

M1 Trends
1 Segment Review
1 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 saenpistory with at least twentyo thirty

data points. In theSegment Reviewchapter, the historical data are comparetb concerns and
impairments listed in th008 Texas Water Quality Inventayd 2008 §303(d) ListToxins in fish tissue

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

Temperature datafrom reservoir profiles entered by the TCEQ regional offices does not properly export
from Surface Water Quality Monitoring Information System (SWQMIShesonixed surface layefor
these stations couldhot be determined. Therefore, only the surface sample data, typically collected at
0.3 meters, were evaluated and used for trend analys®s$for the segment review
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Trends
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Discussion for the trendshapterof 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. Bagla trends are
discussed at the end of this section. All data used for trend analyses wereedbfaom 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 compareé 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 Rander the Cypress Creek Basin

Cypress Basin Data Review
Segment
Segment Name Number | DataPoints Date Range
Caddo Lake 0401 20,548 September 4, 1968 May 16, 2008
BigCypress Creek below
[F18 hQ GKS 0402 27,364 September 4, 1968 May 17, 2008
[ 1S hQ GKS| 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
WEYSaQ . I &2| 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 September26, 1973 May 22, 2008
Total 160,835

*Segment 048 Construction orLake Bob Sandlin began in 1974 and filled in 1980.

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 CreekhBdsin
enough historical datdor longterm trend analyses. Alsoate that in somecases, trend analysewas

not conductedon the entire historical recordo thatdatafrom two or morestationswith in a segment

could be compared across a similar date range.

Trends were calculated using a linear regression witinaty percentconfidence interval. A trend was
identified as statistically significant when meeting two criteria: thstat value was greater than the
absolute value of two, anthe p-value was less than 0.When determined applicable, contributing
factors sih as flow, flow severity, recent significant rain events, and other parameters were reviewed
for anomalies or to determine the possibility of targeted samgpland its impact on the trendn these
cases, trends that did not pass these evaluations weténwbuded in this section.
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Non-Detectable Results and Data Discrepancies
Data are reported as nedetectable when a sample result is below the detection limit of the laboratory

instrumentation or method used in the analysis of the parameter. For theqeap 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 wheredtresults 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 situationsretihe 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@JI data used for trend analyses were assumed to be valid and accurate.

Basin Trends Overview

[ ] NocConcern [ ] concerningTrend [l Not supporting

Segment Segment| Station Parameters
Name Number | 1D | SP.Cond/} r pH | Secchi Chlorophyll |\ trients
TDS a
Lak_e Cypress 0405 10313 13y m |
Springs 10312 13)
Lake Bob Sandlin 0408 16158 1) 13y 1y
Big Cypress
Creek Below 0404 10308 ® ® '
Lake Bob Sandlin 13631 b b
10300 Q
4 A 10297 13 13
[F1S hQ 0403 16156 - =
10296 13 1
Big Cypress 15511 N
Creek Below 0402 16254 1) M
[F1S hQ 10295 Q@
Caddo Lake 0401 | 15249 n
WFEYSaQ .| 0407 | 10321 S b
Black Bayou 0406 10314 () H 13

TableT- 2: Overview of basin trends
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Trend analyse 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, nitratenitrogen, orthophosphorus and total phosphorus). Only statiovith parameters that

had statistically significant trends are discussed in this repBtate criteria and screening levels can be
found in Appendix A.

Table T2 illustrates the overall results for the trend analyses of the Cypress Creek Basin. ped&s Cy
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 rebased from Lake Cypress Springs and Lake Monticello into Lake Bob Sandlin. Only station
16158 at the midake location had enough data to perform trend analyses. Specific conductance/TDS
and pH are increasing significantly at this station. Transparenaisdsincreasing 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 atSH1landstay mMocom F G ! { Hpdp 0SF2NB SyiGSNay3a
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 fatendéind 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 irstmment reviewsection of this report.

¢CKS FIFINIKSad dzLJadNBFY aAGS Ay { S3YSvyadnekmsoatbof 6 I 1 S
US 259. This statiois locatedin a transitional zon@nd has a wide and braided chann&ltransition

zone is a reach where ¢hhabitat 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 trophiddexfehe ecosystem. However, the

YSEG R246y&GNBIY &iFiA2y maudt 2y (GKS dzLIISNI SyR 27
same parameter meang the water is becoming less turldig the time it reacheshe open waterarea

of the reservoir Themid-lake station (16156) and the station closest to the dam (10296) both had
increasing trends for specific conductance/TDS and chlorophylhe dam and mithke sites of this

segment are the only stains in the reservoir with increasing trends for alolehyll a.

{S3YSyld nnnuw A& .A3T [/ @LINBaa [/ NBS|T o.leé2d2 06St246 |
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.a8bn 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 tributdrg . A3 / @LINBaa / NBS] o.l &2dz0 oSt 2
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 @09 (Little Cypress Creek (Bayou) flows from Wood County west to Marion County before its
confluence with Big Cypress Creek (Bay@Qyer the past 35 yearshe Little Cypress Creek (Bayou)
watershed wagegularlysampled at two locations: upstream at US92and downgeam at US 59No

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 thedlésiana border. Station

151 £ 20FGSR YySEFENI GKS ailidaNIGES aKStté ySIEN ! yOSNI |
this segment. This station had increasing trends for specific conductance and pH, and a decreasing trend

for DO.

Station 10314, located in Segment @&®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 chloraphgl$ signifcantly
increasing.

¢tKS WFEHYSaQ .lFeé2dz 6 iSNREKSR Aa 02NRSNBR 2y GKS S| 2
on the west by Black Cypress watershed. Two stations in this segment had sufficient data for trend
analyses. At station 10259 (Frazi€reek at US 59), there was an increasing trend for specific

O2y RdzOGI yOSk¢5{ FtyR G adFiA2y mMnoum OWFHYSAaQ .| &2
for DO.
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Figure T-1: Locations oftatistically significant tends 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
Eighieen 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 werg ]

combined since they are Station 10321- pH

directly related. As the 8

amount of dissolved solids 75 || Tstat 2232 4

increases (TDS), specific 70 p-value:<0.001

conductance will also| =

- ? 65

increase. o
6

As  discussed in  the 5.5 o o

introduction, the average - 23

annual releases from Lake T S ————

Bob Sandlin andaverage K ¢

annual rainfall during the

present decade have beer
much lower than in the
MppnQad 5dzS G2 26 NIAYyTFIif O2YO0AYSR gA0GK fAYAGS
dominated than in previous decades.

Figure T-2: pH samplaesults for statiori 0321

Specific conductance is often incredsby wastewater discharges. Reduced instream flows and high
evaporation rates during periods of drought also contribute to the increase in dissolved solids (as
RSY2Yy &GN G§SR Ay [F1S /@LINBaa {LINAy3Ias [ gcBic .20 {1}
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 Throughadbst 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 04@2 0346, 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 8§303(d) Lfstr not supporting the pH criterion. While there is a concern for low pH in
much of Caddo Lak&jost 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
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grab samples tend to be collected during the rmdrning to midafternoon hours, the peak hours for
photosynthesis, pH readings will tend to be at their higtheesulting 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 tH#08 Texas 8303(d) Lfstr 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 farhlorophylla. 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 chlorophylla 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 showttht 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 atidhnisnstat
0KS mMbdpnQaz Iy | @SNFXr3IS 2F aSOSy RINILSNI aLISOASaA
one darter species has been found at all stations monitored since 2002. Additionally, this segment had
the lowest average IBI and RBA scorahénCypress Creek Basin. This topic is discussed in further detail

in the Biological section of the report.

Dissolved Oxygeis Significantly Decreasing in the upper portion of Caddo Lake
Oxygen enters a watdrsody via

the atmosphere andthrough Station 15249 Dissolved Oxygen
photosynthesis;  oxygen is 16

consumeq through respir.at.ion i.n 14 ® T-stat: .-3.609 4—‘—
all aerobic organisms living ir 12 % p-value: 0.003

the water column. DO grabl _, 10 ‘

samplevalues wee significatly E”

decreasing in the upper portion
of Caddo Laket the midlake
stationnear Uncertain.

O N b~ O

O N P DD >O O L LA
; S 9 9 O QO Q7 QO QOO O Q.0
Station 15249 was the only X v\,% v\gt'o ?’Q\ & vo% V’QK v"% ®$\ \>°°° vQﬂ & vQﬂ &

station in Caddo Lake with any v
significant trends The site is

located at the Turtle Shell where

Boat Lanes 1K and 1L interseédepending on the seasongaatic vegetation tends to cover between
35%and 95% of the water surface and the statibas an average depth of 0.8 metef$is 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 neaugfL.

Figure T-3: DO grab samfe results for statiorl5249
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Increasing Nutrients in Big Cypress Creek lead to IncreaSimgrophyllaA Yy [ 1S hQ GKS
High concentrations of nutrientsan lead to excessive algal growth which can caaste andodor

problems in drinking water and may lead to flghs.

Segment 0404 historical datg _

showed increasing trends fof Station 10308 Total Phosphorus

nitrate-nitrogen, total 9

phosphorus and  ortho B o
7 T-stat: 5.719

phosphorus at station 10308 o 6 p-value: <0.001 o

(Big Cypress Creek at Hwy 1f1) & 5 ¢

and an increasing trend fo %E',, 4 o P 4 ?

orthophosphorus at station 3 <

13631 (Big Cypress Creek pt i < ’“ z <

US 259). The nutrien 0

enriched water flows into D N X A S D o

(118 ho GKS t|hy s e b h i R ® o o S

increased primary

productivity. Chloophyll a is

significantly increasing at
boththemidf  {S +FyR GKS RIY adGriAazya Ay [F1S hQ GKS tA
transported in Segment 0404.

Figure T-4: Total phosphorugesults for station D308

Increases in ldorophyll a in

16156- Chlorophylla the lower portion of the
50 reservoir are concerning
45 % since an increase in
40 (| T-stat: 3.561 ;
a5 || pvalue: 0.001 o chlorophylla often results in
30 7S wider daily ranges of DO and
> 25 o < <© pH. At present, DO has not
= 20 o ¢

- P o o é been S|gn|f|<?antly effected at
10 L) (/N these stations. However,
g % o ; 3 these trends provide

evidence that onfirms the
S S G LN~ G S findings of the TMDL study

that phosphorus loading into
[118 hQ (K& tAySa
the precursors for increased
phytoplankton productivity in the lake which may result in lower niggime dissolved oxygen
concentrations in the future.

Figure T-5: Chlorophyll a results for station 16156
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Segment
Review
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The Segment Revieghapterof this report details water quality impairments and concerns as shown in
the 2008 Texas §303(d) Leatd2008 Texas Water Quality InventoAvailable historical data results are
compared by parameter to the cocerns 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 showmithe 2008 Texas 8303(d) Lis to examire each segment by individusiation

in order to gainan understandingf the water quality within its Assessment Unit (AU). Each segment is
discussed by its sukegment(s) and Assessment Unit(s) in alphabetical and numeridat. 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 thppermost 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.

Ammonianitrogen is listed as aconcern for screening leveh iSegments 04Q10405 and 0407.
Ammonianitrogen is a parameter of interest since it is autrient that senes as a food source for
aquatic plants and algae and high concentrations of ammonia can cause fismkibsuary 2008[CEQ
issued a Corrective Action Memo fiie analysis of ammoniaitrogen samples. TCEQ determined that
although laboratories follow the same method for ammenitrogen analysis, slightariations in
procedures resulted in samples with low concentrations of ammuaitiagen to be reported as
detectable by some laboratories while they were reported as-detectable by otherslt should be
noted that this issue is a possible source of error for ammaittragen results and were considered
when makingcomments about the historicaldata. Data are nav 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 répo

Figure A-1: Caddo Lakdacing west from the Turtle Sheflation (15249)
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TableA-1: Parameters as listed on tl2008 Texas §303(d)idt for the Cypress Creek Basin

Segment Description Parameter

0401 Caddo Lake o DO’.LOV.V PH,
Mercury in Tissue

0401A Harrison Bayou Low DO

0402 Big Cypress Bayou Low pH

0St26 [I1S hQ GKS t A Mercuryin Tissue
Low DO, Bacteria,

0402A Black Cypress Bayou Mercury in Tissue

Big Cypress Creek

0404 below Lake Bob Sandlin Bacteria

0404A Ellison Creek Reservoir PCBS n Tlssu_e!
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 — D.O’ Lot Bl
Bacteria

0407 WEYSEQ .| &2dz Low DO, Low pH,
Bacteria

0409 Little Cypress Bayou (Creek) Low DO, Bacteria

0409B South Lilly Creek Bacteria

Segment 040@ Paw Paw and Cross Bayous

Paw Paw and Cross Bayous are located in ansameth of Caddo Lakend flow directly intoLouisiana
There are nalistings or concerns, n€RP monitoring ations, and no USGS gage statiams this
segment.
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Segment 040k Caddo Lake

: Shreveport

s

Cypress Creek Basin - Clean Rivers Program Ea ( ASTIL AW
@ Segment 0401 FY 2009 Basin Summary Report % B
o 1 2 Created. Tuyﬁmlmn JGDOCHES TX PHUIR SPRINGS, T
Mhs Date: el ry 24, 2009 $26-539-9991 905-£85-0304

Figure 0401-1: Stations located in Segment 0401 (Caddo Lake)

The Caddo Lake Watershed covers approximately 330 square mileéacimdies Caddo Lake and the
aS3aySyd 2F . A3 /eLINBaa / NBS|1 oS fthe dowrdstreinSboundary i KS t A
of Segment 0402)Caddo Lake is listed in tt#908 8303(d) Lidor low pH, low dissolved oxygen and

mercury in fish tissue. Ihe 2008 Texas Water Quality Inventgr§egment 0401 has been identified as

not supporting water quality criteria for havinglow pH and depressed®4-Hour DO Average
concentrations.

¢ KS & ¢ dzNstafio 1524& SefirfUacertain aritle areas of Harrison Bayou and Clinton Lake

listed for having low dissolved oxygen; the Goose Prairie arm is listed for having loim pHdition,

there are concerns about high concentrations of manganese in sedimentarantbnianitrogen in

water in the lower 5000 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 tisstidnis topic is discaed in the Biological section of the report.
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Table 04011: Non-supporting parameters and parametefsoncern for Segment 0401

DO, DO, DO,

0401 24HR 24HR Grab Toxics in  Toxics
AUID Description Avg. Min Min  LowpH NH3 Sediment in Fish
01 Lower 5000 Acres CS CS CS
02  Harrison Bayou Arm NS NS NS CS
03  Goose Prairie Arm Cs NS CSs
05 Clinton Lake NS NS NS CS CS

Mid-lake(Turtle

07 Shell)near Uncertain NS NS NS S S
08 Remainder of CS
Segment
0401A Harrison Bayou NS NS
0401B Kitchen Creek CN
AUID = Assessment Unit ID NS = Nossupporting
CS = Concern for Screening Level CN = Concern for Near Nattainment

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 tifieth include management of aquatic
vegetation, pollution affecting water qualitandthreats to habiats and floodplain management.

Coordinated monitoring for FY 2009 includes quarterly and monthly sampling scheduled at the stations
shown inTable 04022.

Table 04012: FY 2009 coordinated monitorindor Segment 0401

24
Station Lab HR Field
Sampling Location ID Analyses | DO 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 BEVILS ELBOW IN UPPER LAKE

CLINTON LAKE 14236 4 12
CADDO LAKE AT JUNCTION OF BOAT LANES |

1L IN TURTLE SHELL 15249 4 12

Assessment Unit 040101

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 oflake conditions. The area is primarily opeater

with little aquatic plant and tree canopy coverage. The average depth was 2.1 meters, the median pH
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was 6.9 s.u., and the average of all tent2dur DO Average was 7.3 mg/L. T2@8 Texas Water
Inventorylists AU 0401 01 with a concern for screening level for ammonia in water and manganese in
sediment.

Ammonia

Out of all 109 ammoniaitrogen samples collected in this AU, nearly half were-detectable and
sixteen percent were above the screening lewdbwever, 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 (incluithg ammonianitrogen) are being collecteat station 10283 during FY 2009.

Manganese in Sediment
Ten sediment samples were collectadl station 10283 and analyzed for manganeser the past

decade. Four of the ten samples exceeded criterion of 1/4@¢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
dzaAy3a GKS aOftSly YSilIftaé¢ G§GSOKyAldzSa Ay wHnnmI y2
parameter.

Assessmentnit 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 theast 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 pidr aod

meeting the 24Hour 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 fork2dur DO Average and 78% were lvelcriterion 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 28lour DO Average and Minimui@tarting in FY 2009, diel measurements
will be performed at this station throught the year without a seasonal bias.

H
'FI)'here 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 dterion 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 Lakétlrs.
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Station 10286 pH
8
7.5 < *
7
Fes o 8
5 < ‘0
5.5
5
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Figure 040%-2: Results fopH samplingon Caddo Lake near HarrisoBayou

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 awds 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 sas@id not meet D@rab sampleriterion. Dueto the

limited dataset, this AU is listed as a concern for screening level rather dbaron-supporting.
Additional monitoring should be conducted at this station to providecadhte data for the assessment.

H
'FI)'his AU idisted 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 upaomitadiamount of data collected almost a decade
ago. Additional monitoring should be conducted at this station to provide adequate and current
information for the assessment.
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Assessment Unit 0401_05

Clinton Lake is the border between Marion and Harri€aunties, northeast of Uncertain. The only site

in AU 0401_05 was statiohd236 located at Devils Elbow near Clinton Lake. This AU is listed for not
supporting the 24Hour DO Average and Minimum, for having low pH, and has a concern for not
meeting the anmonia 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 die Station 14236 Diel Results
measurements conducted

between April 2000 and July
2007. Fifteen of the eighteer
events (83%) were below the
criterion for 24Hour DO
Average while fourteen
samples failed to meet the A
24-Hour DO Minimum. These A
S

-— A = Minimum

A Average

mg/L
OFR NWPMOUIO N 0O
>

data sypport the assessment, A L & 1_‘_‘_

Four diels are scheduled td $ K,o"’ Q,o"' NG &,0“ Q,o“’ ,\,0‘°
be conducted at this station ¥
in FY 20009.

<

Figure 040%3: Diel resultsin Clinton Lakeneabevi | 6s EI b
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 megldrat 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 sanaplihis station is
beingconducted by the Caddo Lake Institute.

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

ammonianitrogen samples on record from 1994 to 1999. The results showed that three samples
exceeded screeninigvel while three samples were reported as adetectable. Due to concerns about
variations in laboratorynethodologies for this parameter at low levelglditional monitoring should be
conducted in order to provide adequate data for the assessment.
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Assessment Unit 0401_07

AU 0401_07 is described as the Aa#le 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 andasated 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 ter85anu:

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 00Q,ing/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 040107 is listed as not-

supporting the 24Hour DO criteria j§8
and for not supporting the DO grakl "
sample criterion. Even out of §§
seventeen diel measurementge
conducted at station 15249 failed to
meet the 24Hour DO Average ancill
Minimum criteria. Additionally, DO t
grab sample valueat this station are |8
significantly decreasing. /

Monthly samplingat this station is
being performed by the Caddo Lak

Institute. — : —

Figure 0401-4: Caddo Lake
TCEQs presentlyconsideringdividing Caddo Lake into two segments, with one segment being named
G/ FRR2 [I1S¢ YR (KS 20 KSwiledh® ingirBbody bfYC&dRo Lake ISRAR2 { & |
listed for DO concerns, the wetland (swamp) assessment units are listed for loWdXEQ cuently
does not have DO criteri¢or freshwater wetlandsbut even if thecriteriawere setat 2.0 mg/L for24-
Hour DO Average and 1.5 mg/L foe 24-Hour DO Minimummost of theseas®ssment units would
not meet thecriteria. The followingassessmenainits wouldnot meet the 24Hour DO Averageriterion
if it wasreducedto 2.0 mg/L:
1 67% AU 0401_02 Harrison Bayou Arm
1 67% AU 0401_05 Clinton Lake
1 41% AU 0401 _07 Mid-lake (Turtle Shellpear Uncertain

The 24Hour DO Minumum data showed similar percentages ofsigoport.
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Segment 0401A Harrison Bayou

Segment 0401A (Harrison Bayougnsunclassified waterbody and idrébutary of Caddo Lakelhe sub
segment extends parallel to SH 43 and to the lian# border The middlethree miles and loweffive
miles ofthe ssgmentare on the 8303(d) Lisfor not supporting the 24dour DO Arerage andMinimum
criteria. There were three stations in Harrison Bayou that were assessed for DO:

9 Station 15507 (HarrisonaBou at FM 1998, ten miles east of Marshall)

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

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

Plant)

Dissolved Oxygen
There were 32 diel measurements maitethis segment and all of the measurements from station

15507, the farthest upstream site, were above the criteria for both theHadr 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 dta demonstrate that this segment does not support thel2dur 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 nonattainment 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 24Hour DO Average criterion while seven met theHgur DO Minimum criterion. The
available data supports the low DO concerns for thissegment.
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Segment 0402 Big Cypress Creek below
[ F1S hQ G4KS tAySa

Tesk State Park” ™ )~

10295“ v

ol m 5022

Cypress Creek Basin - Clean Rivers Program b Ea
© (Segment 0402 FY 2009 Basin Summary Report w € g.ﬁﬁl&é\{x
v 0 1 2 4 6 8 10 Created Tuykldm LLPHUR SPRINGS, TX
e ———w— MViles  Tae Feuay2e,0 S e 03-585-0304

Figure 04021:St ati ons | ocated in Segment 0402 (Big C

Segment 0402 is the reach of Big Cypress Creek from a point 12.3 kilometers (7.6 miles) dowafstream
{1 nmo AYy I IFINNRaz2ykal NAR2Yy [/ 2dzyieé (G2 CSNNBfftda . NAR

This segmenis on the20088303(d) Lisfor havinglow pHand mercuryn edible tissue. All Assessment

Units do not meet thescreening levefor Mercury in fish tissue;his parameter is discussed in the
Biological section of this report.
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Table 04021: Non-supporting parameters and parameters of concern for Segmeat 040

0402 DO, 24 Chlorophyll Mercury
AUID Description HR Avg. Low pH a in Fish
01  Lower 9miles NS CS NS

11 mi. below Black Cypress
02 Creek o A A=
03  Middle 15 mi. near Jefferson NS
04  Upper 7 miles NS
AUID = Assessment Unit ID NS = Nossupporting
CS = Concern for Screening Level CN = Concern for Near Nattainment

Coordinated monitoring for FY 2009 includes quarterly and monthly sample collection at the stations
shown below irTable 0402. Four biological assessments are also scheduled in this segment.

Table 4022: FY 2009 coordinated sampling scheduled for Segment 402

24
Station Lab HR | Metals in
Sampling Location ID Analyses| DO 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 15022 4 12 4
STATE PARK BOAT RAMP
BIG CYPRESS BAYOU AT US 59 15511 4 4 4 4
BIG CYPRESS CREEK AT THE CITY OF
MARSHALL PUBLIC WATER SUPPLY 16254 4 4 4 4
INTAKE
BLACK CYPRESS CREEK AT CASS CR1617 16705 4 4 4
KELLEY CREEK AT FM250* 16934 2
HUGHES CREEK AT SH155* 16936 2 2 2

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

Assessment Unit 0402_01

laaSaavySyd !'yAld nnnuwgnm Ad ARSYUGAFASR a (GKS f26°
Pines. These nine miles were sampled at two locations:

1 10295located at the crossing of State Highway 43, is the farthest upstream site

1 15022 downstream at the boat ramp in Caddo Lake State Park
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H
2U 0402_01 is on th20088303(d) Lisfor having low pH. Historical pH data were combined for stations
10295 and 15P2. 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 earhpl/e failed to meet criterion for
the AU.Table 04023 illustrates how the samples failing to meet criterion are higher over the past
decade. These data support the assessment for low pH.

Table0402-3: Table0402-3: pH sample exceedances for AU402_(

Percent of SampleBailing to MeetpH Criterion
Station ID for AU 0402 01
Since 1972 Since 1998
15022 18% 18%
10295 9% 19%
Total 12% 18%

Chlorophylla
The assessment lists this AU as a concern for not meeting the screening level for Chlardgimgty

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 ndetectable and fifteen percent exceeded the screening
level. Using data collected since 1998, 33% of the chlorophglmples exceeded the 14Xg/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 belowfthenoenwith Black

Cypress Creek. Station 15135 (Big Cypress Creek below the Spillway) was the farthest upstream site and
Aa t20F0GSR AYYSRAF(GSte o06St26 [II1S hQ GKS tAySao
approximately five miles upsgam of SH 43.

Dissolved Oxygen
There is a concern for near nattainment of the 24Hour 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 contrastall 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 noattainment of the 24Hour DO Average criien. Diel measurements are
scheduled to be performed at station 16254 in FY 2009.
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H
2U 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 streeniterion 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. Ohdse 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 neattaonment rather
than as norsupporting.

Station 16254 pH

25 || Tstat: 5213 o
’ p-value:<0.001

Figure 0402-2: pH has beersignificantlyincreasing over the past decade.
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Segment 0402A Black Cypress Bayou

(unclassified water body)

Black Cypress Bayou isexgnnial streamand the segment boundaries afiem the confluence with Big
Cypress in Marion County up £M 250 in Cass Coun§ubsegment 0402A is on th20088303(d) List
for having low DO, elevated bacteria and mercuny fish tissue. This stdegmenthas not been
previously listed for elevated bteria levels.

Table0402-4: Non-supportingparameters and parameters of concern for Segment 0402A

CS = Concern for Screening Level

Assessment Unit 0402A_ 01

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

0402A DO, 24 DO, 24 Chl. Acute Chronic
AUID Description HR Avg. HRMin a E. coli Toxics Toxics
01 Lower 15 miles NS CN CN
Middle 17 miles near CR
02 1617 NS NS NS
03 Middle 1 mile, Pruitt Lake CN NS CS CN CN
Middle 13 miles near FM
04 250 CN NS
05  Upper 10 miles NS NS
AUID = Assessment Unit ID NS = Nossupporting

CN = Concern for Near Nattainment

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 theHsur 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 2#our DO Asrage 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 Teas Water Quality InventoryThere is no known source for these metals in the watershed.
AYLX SYSy Gl GAzy 2F aOftSFHy YSGlfaé-al YLX A
detectable for lead; howeverhe listingis a carry forward from #2002 Texas Water Quality Inventory
and TCEQ stated that it wikmain listed untilthere issufficient datato indicate that there is not a

probleminthis AU! f £ &AE O2LIJSNI al YLX Sa

{AYyOS

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

iKS

A % 4 A x

02t t SOGSR dzaAy3
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Assessment Unit 0402A 02

AU 0402A _02s the middle seventeen miles of Black Cypress Bayou near County Road 1617.i$his AU
on the20088303(d) Listor low DO,E. coli andmercury infishtissueas well as eute andchronictoxics

in water. Station 16705, located on Black Cypress Bayou at CR 1617 in southern Casswaasuiy,

only station with sampling data reported for the AU.

Dissolved Oxygen
AU 0402A_02 is listed for no

supporting both the 24our Station 16705 Diel Results
DO Average andVvinimum

criteria. Six out of ten diel
measurementgperformed at

station 16705 between 2000
and 2006 were below the 24
Hour DO Aerage criterion
while three out often did

not meet the 24Hour DO
Minimum criterion. These
data show that this station \90
does not meet the 24our
DO Average and Minimum
criteria.

A AvgDO

Avg Standard

= Min DO

Min Standard|

mg/L
= N W A (62 )] ~

Figure 0402-3: Diel monibring results ér station 16705

E. coli
Sample results showed th&. coliwas highesiat the upstreamstation 10247and beame lower as the

water flowed downstream. By the time it reachdtie most downstream sit¢10245), the water methe
state criterion for this parameter.Station 1670Ss listed for not supporting thé&. colisingle sample
criterion of 394 MPN/100mL. While this site had a gemiric mean of 79.7 MPN/100 mkxactly ten
percent (three out of thirty) of the single samples exceeded the stawiterion. Although no single
sample has exceeded criterion since 20@3ing and delisting of unclassified water bodies did not occur
in the 2008 Texas Water Quality InventoryCEQ states thahis AU should be delisted in 2010
assessment

Assessment Unit 0402A 03

AU 0402A_03 is a small reach located in southeastern Cass Gouhtyidentified as the middle one
mile, Pruitt Lake. Station 1024Black Cypress Creek at SH)1S%he only station irthis AU

Dissolved Oxygen
AU 0402A_03 is listed for not supporting the2dur DO Minimuneriterion, and showeda concern for

near nonattainment of the 24-Hour DO Averageriterion. Nine diel measurements were conducted
from May 2003 to Octobe2004.Three did not meet the 2dour DO Minimuneriterion while two were
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below the 24Hour DO Averageriterion. Based upon limited data, thigagion does not meet the 24
Hour DO Average and Minimum criteria; however, an additional diel needs to be perfannoeder to
have sufficient samples to properly assess the AU

Chlorophylla
AU 0402A 03 is listed as a concern for not meetingsttreening levefor Chlorophylla. Three of the

fifteen (twenty percen) chlorophyll samples collected from 1996 to 2004 excedtiedscreening level
while five were reported as noftletectable. No samples have been collected at this station since
October D04. 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 the2008 Texas Water Quality Inventoffhae is no known source for these metals in the

g SNEKSR® {AyOS GKS AYLX SYSydalIaAazy 2F aOftSty YS
reported as nordetectable with values of <0.1 pg/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-gaing by TCEQ.

Assessment Unit 0402A 04

AU 0402A_04 is described as the middle thirteen miles near FM 250. There wdatmmea 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 paitainment of 24Hour DO Average and for not meeting the
colicriterion.

Dissolved Oxygen
Fivediel measurements were made at statid@0247 from Nvember 2000 to July 2004. Ooéthe five

diels did not meet the24-Hour DO Average criteriorAll of the diels met the 24Hour Minimum
criterion. Additional diels are needed in order to have sudiit data for the assessment of this AU.

E. coli
AU 0402A 04 is listed for not meeting tlie coligeometric meancriterion. Station 10247 had a

geametric mean of 128.8 MPN/100mDut of the nineteen samples reported, only one exceette
single sampleriterion of 394 MPN/10thL. 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

AUOQ0402A 05 is the uppéden miles ofthe segmentStation 10248Flack Cypress Creek at FM R&@s
the only station in the AU and is locatedeastern Cass Countyorth of Hughes Springs.

Dissolved Oxygen
The AUis listed for not supporting the 2Wour DO Average and Minimuroriteria. Four diel

measurements were madesbween August 2000 and May 20@nly he Augus2000 dieldid not meet
stream criteria for 24Hour DOAverage and Minimum. The field nots this event reportedhat there
wasno flow with standing water onlytherefore, 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 concefos 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 sectiorepbthdwo

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 #398 Exas Water Quality Inventorfgr 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 havindoan@4Hour 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 impairmenistéd 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 weR4s$itmyw

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)

Segmeh 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 discusseth# Biological section of the reporfwo

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

Figure 04024: Hughes Creek at SH 1%5tation 16936)
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