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Part |
Sulphur River Basin Clean Rivers Program Highlights 200

Introduction

The Clean Rivers Program (CRP) is a water quality monitoring, assessmemipéindutreach program administered by the Texas
Commission on Environmental Quality (TCE®jhich is unded by stateollected feesThe Sulphur River Basin Authority (SRBA)
coordinates the Clean Rivers Program for the Sulphur River BHiilizing a watershed management approach, SRBA and TCEQ

are working together to identify and evaluate water quality issues and establish priorities for any needed\asisting) the

Sulphur River Basin Authority with the FX008-2009planning, data collectiomnalysis, and reporting of water quality data vibee

SRBA Steering Committee members, Texarkana College, TCEQ, and the United States Geological Surveyl{tSgafa).of these
cooperative efforts is to achieve continuing evaluation and supervisioatef guality in thévasin by providing appropriate, accurate,

and upto-date data.Monitoring efforts represent a large component of the CRP, providing the raw data and information required to
address any concerns regarding water quality issues bagime The Sulphur River Basin is divided into six watersheds or areas

North Sulphur River Watershed, Sulphur River Watershed, Wright Patman Lake Watershed, Lower Sulphur River Watershed, White
Oak Creek Watershed, and South Sulphur River Watershed. Ahoajng the location of each of these watersheds can be found

within this reportonpagé. The streams within the basin are broken down i nt
of these segmentsin one oroccasionally twavatersheds. Anap showing the location of each segment can be found within this

report on pagd. A detailed discussion of each of these watteds and maps showing the Fg&@nd FY 2@9 sampling locations

and the watershed location within the Basin are providdaeiMtater Quality Data Review section of this report.
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Sulphur River Basin Watersheds
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Sulphur River Basin Segments
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2009 Sulphur River Basin Highlights

Basin Water Conditions:
Rainfall in the Sulphur River Basin has bgaentiful since the end of the drought in FY 2006. In Part Il: Sulphur River Basin

Summary Reporthe historical rainfall at Wright Patman Lake and Jim Chapman Lake are detailed in charts up through FY 2008.
Since the start of FY 2009, over forty inches of tzane been collected at Wright Patman Lake (Septethbe). The impact of the
rainfall on the flow in Sulphur River has been historically significanblotkageor natural danwas washed from the Sulphur River
west of Highway 259 (South of DeKalb). Teeent reduced the level of a large pool and exposed areas that had not been viewed in
many years. The remains of an old wooden river ferry are viilaesite called Holloway Crossing Holloway&s Crossings

thought to be part of the Comanche Traiheadjacenproperty is owned by Mrs. Shirley Shumake of @exlar Creek Are¢See

picture page 3.

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

Rivers Program as envinmental laboratories must have completed the accreditation process by July 1, 2008. The purpose of
program is to foster the generation of environmental data of known and documented quality through an open, inclusive, and
transparent process that ispessive to the needs of the professional and regulatory communities.

Regional Water Plan:

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

Development Board (TWDB). This actiafeaedthe way for the TWDB to prepare the State Water Plan. After three years of data
analysis and public comments, the Northeast Texas (Region D) planning group decided to exclude theMmogodethols

Reservoir from the approvedgionalplan. This was due in part to the negative impact of the reservoir project on the timber industry,
including the destruction of tens of thousands of acres of bottomland hardwood foeests.regionalvater plans are mandated by

|l aw to protect the stateds ®&egionxisnow raseasching addiional wagslto, supplynwhtervoa t e r
other regions of the state that will not include the huge economic impact of building amewWwde possible alternative studied by

the United States Corps of Engineers is to increase the yield of Wright Patman Rega#rvothe Sulphur River Basinincreasing

the lakelevel is supported by the Texarkana Water Departaemiake managers.

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

Reservoir not be included in the state water plan and that new reservoirs should be pursued only after all othernadilvlesditst
been exhausted. However, in Chapter 10 of the State Water Plan, Marvin Nichols Reservoir is included as a recommended major
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reservoir needed to meet regional water needs
(http://www.twdb.state.tx.us/publications/reports/StateWaterPlan/2007/2007 StateWaterPlan/2007 State WatgrP Bratewater
Plans are revised every 5 years, so the next plan is due to be presented in 2011.

Water Quality Modeling: A studyplannedby the TCEQ to address the issues causing the listing of Wright Patman Lake on the 2006
TexasSection303(d) Listfor low dissolved oxygen (DO) and high pH in various portions of theitakarrentlybeing reevaluated

The 2008 Texas Section 303(d) List has been completed and Wright Patman Lake is again listed for low dissolved oxygen and hig
pH. Details of the current listingan bereviewed in the Part IBulphur River Basin Summary

Water Quality Monitoring

Monitoring, data collection, and analysis are the basis for maintaining good water quality within the Sulphur River Basin. The
activities are an integral part of the Clean Rivers Program (CRP), a cooperative program administered by the Texas Gommis
Environmental Quality (TCEQ), and directed by the Sulphur River Basin Authority (SRBA). Other entities participating animgor
within the BasirareTexarkam Collegeand the United States Geological Survey (USG8& monitoring program described is
conducted under thHeY 200809 Quality Assurance Project Plan (QAPP) for the Surface Water Quality Monitoring Project for tl
Sulphur River Basin. The QAPP is used to plan, organize and define the quality assurassfprabe program. Quality assuranc
is anintegrated system of management activities that ensures that data generated is of the type and quality needed Tdwose us
uses include planning, assessmant water quality management. Element$efgrogram that are controlled by the QAPP includ
measuremerdandperformance specifications, appropriate methods, field and laboratory quality control, data management, an
verification and validation of the data. Additionally, oversight of the laborapoality system and process of corrective actions ar:
described in the QAPP. The current QAPP is available for review on the SRBA webpage.

There are five basic types of monitoring which occur in our basiRoljine, 2)Systematic, 3) Flow, 4) DigR4-hour studies)and

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

Routine monitoring is used to expand and maintain the water quality database. Its focus is to imprab#itguo follow trends and
to identify water quality changes in the major watersh&isutine monitoring sites are usually studied over a number of years.

Systematic monitoringis usedo investigate known concerns to survey areas in the basin thave little or no information about
water quality. The resulareused to direct future monitoring effortSystematic monitoring stations are typically placed on the
smaller, unclassified streams that would not normally be evaluated during routine monitoring. Biological monitoringastarkey
used in the selection of systematic sampling sites.
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Flow monitoring is utilized to support permitted discharger actiohgpically the stream flow is measured monthly for a period of
oneor moreyears.

Diel sampling or diurnal studiesvolve multiple field neasurements conducted over ahdlir period, using aelectronic multi
parameter probeThis type of sampling usually records dissolved oxygen, temperature, conductivity, and pH measui2iglents.
sampling is frequently scheduled for areas where dissolved oxygen levels are a concern.

Special studiesare adlitional water monitoring projects designed to address a specific concern or to provide additional information as
a result of a previous monitoring effort or a current issue. The focus of these studies has been the improvementadityvaitriqu
abasin, and documentation of both current and historical watershed conditions.

Biological StudiesIn addition to the standard station monitoribiglogical andhabitatevaluations are performed twice a year at
selectedstream stations. Thestudiesareug d t o eval uat e t he s tdeterminedtapprapgaidadquatic lifec o mmu n
us®d. A narrative rating system is used to evaluate stream biola
Aintermednadteoi mitedo.

Water Quality Parameters by Group

Field Parametersgenerally include: dissolved oxygen, conductivity, pH, temperature, stream flow, flow seSecitij disc depth
(measurment ofhow deep light penetrategnd field observations. These measurements provioenation about the physical and
chemical water quality characteristics at the sample $ite. dissolved oxygen concentration and theapélespecially important
because they are critatised in the assessment of water bodies.

Dissolved Oxygen (DO)s the amount of oxygedissolvedn the waer bodyas elemental oxygenSome concentration of dissolved
oxygen or dioxygenQ, is requiredby many aquatic organisito survive. The DO concentration is strongly influenced by level of
photosynthetic activity during the day and the amouméspirationat night. Favorablefactors includeerationby riffles and wave
action Higher temperatures have a negative impact.

PH is a measure of the acidic or basi@aracteristiof a water body. It is measured in pH units that typically range from 1 to 14 with
a pH of seven being what is called neutraither acidic nobasic). The pH is strongly influenced by the amount obfaisynthesis
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and respiration that is taking place in a water body. Photosynthesis causes the pH to rise and respiration causts|th&hepta
in a lake typically goes up during the day and falls at raghthe cycle changes from photosynthesigspiration PH can also be
impacted by the soil type with soils rich in limestone causing water to be basicwdairis slightly acidic and if it absorbs sulphur
oxides from the ajiits pH becomes more acidic. Rainwater fkamhore acidic thanaormal is referred to aacid rairv.

Conventional Parametersare chemical and biological components found in water that typically require laboratory analysis. These
parameters generally include several forms of nitr@getphosphorus, total dissolvedlisis, and total suspended solids. Within this
grouping nitrate-nitrogen orthophosphatphosphorusand total phosphorwse nutrierd. High levels of nutrients can cause

excessive plant growth, which can lead to lower levels of dissolved oxygen in the water body and reduce the ability of aquati
organisms to survive. At higher levetstratesare a threat to humamnsumption Chlorophyll-ais the green pigment in algae cells,
and itsconcentrations measured in order to predict the amount of algae in a water Badieria are monitored to assess health
considerations. Usually inditta bacteria, such as E. coli or fecal coliforme monitored to determine if there is broad contamination
that would necessitate a health warniiktigh concentrations of algae abdcteriacanresult in taste and odor problems in drinking
water

Metal Parametersgenerally includehe concentration cluminum, arsenic, chromium, copper, nickel, silver, zinc, barium,
molybdenum, calcium, selenium, iron, and manganese. These are measured to evaluate the potential for exposure to toxic
concentrations of metald he concentration of mercury in fish tissadrequently used to issue consumption warnings for fish taken
from contaminated water bodies.

Biological Parameters The index of biotic integrityIBl) has been developed in order to assess the health of a biological system,
like a stream, river, oake. Assessments are done at selected stream locatarmdlectingdata on fish and invertebrate populations
and the condition of the stream and riparian habifae data isised to develometrics(numericalevaluationor indexe$ that result
in a $ore that describes tladility of the stream to support aquatic lifEheindexesnclude criteriahat reflect fish species richness
and composition, number and abundance of indicator invertebrate species, trophic organization and function, reipebdwative
and the types and availability of habit&achdatasets scored based ats numericarange Thenumerical rangeof thescores of
the indexesare assigned to one tfaur ranges: limited, intermediate, high and exceptiomalgether the @mbined indices will
determine if the stream is meeting its designated uses for aquatic life sUpptogical and habitat assessments must be conducted
during theindex period that runs frorivlarch 15 to October 15Biological monitoringis usually done twice during the year and one
of the monitoring events is done during the critical period from July 1 to September 30. This is usually the warmest apt airi
conditions and represents a worst case scenario.

Sites on the stream aselected to represent conditions of the entire water bodyfiréheld of thestreanthat is assessed
should have a variety of habitats such as a run, a pool, a glide, and a riffle, and should not be impacted by a ttibcitanger
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within the reachDuring a biological assessment, measurements are taken to assess the availability and types of habitat at each site.
Measurements include stream width and depth, bank slope, stream sfpeaim cover, substrate type, percent erosion and the

natural bufér and vegetation along the stream bank. The metrics used to assess habitabguaditghe availability ofdifferent

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

To assess the bentdiommunityof a stream, benthiorganismgbottomdwellers)are collected using a kick net sampling
method. In this method, an area tfe bottom osubstrate is disturbed for five minutes with a net positioned downstream to capture
the organisms that are carried to the net by theeouriThe invertebrates are separated by type of feeding method (gatherers,
predators, and collectors), as well as into intolerant and tolerant speciesyalotige ratio of the differernnvertebrate types found
at each site to determine the benthabexor metric

The streams ability to support fish is assessesh &re collected using seining and electroshoctangniquesThe fish that
are collected during the assessment are separated by spizeieategories, method of feeding, natives aod-matives, and those
with diseaseandanomalies This data is assembled into a metric or score that is used to judge the stream quality.

CRP Coordinated Monitoring in FY2008

Coordinated monitoring meetings are held once a year to bring all the monitoring agencies and entities together to discuss
streamlining and coordinating monitoring efforts within Basin. These meetings are one of the key events of the Clean Rivers
Progam.

OnApril 4, 2008 ameeting was held to discuss and develop a coordinatedwmgmonitoring schedule for the Sulphur River
Basin Fiscal Year 2@Clean Rivers ProgranmThe meeting wasdid at the Northeast Texas Municipal Water District Exigeu
Offices in Hughes Springs, Texasdparticipants included TCE@ASRBA personnel.lssues detailed in the repaxipnitoring
Priorities for Concerns and Non Supporting Parameters Based on ti&T23@s Water Quality Inventgrgroduced by the TCEQ
were used as a guide for addressing sampling and water quality issues in the Basin.

A detailed monitoring schedufer fiscal year 200 is available ahttp://cms.Icra.org/schedule.asp?basin=3&FY=2@&9%arof the
interactivedatabase for statewideardinated monitoring scheduleA. link to this schedule can be found on the SRBA website at
http://www.sulphurr.org.Tables and maps showing the location and monitoring entity of all scheduled B¥2@0FY 200

sampling stationarepresented on pagé$® through 2 of this report. The name for Cooper Lake was recently changed to Jim

Chapman Lake, JCLIn some instances two entities will monitor the same site. This usually represents differences in time of year or
the type of monitoring. OccasionalBRBA and TCEQ personnel withonitorthe same monitoring at a site for quality assurance
purposes.
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FY 208
Site ID Site Description
10198 WHITE OAK CREEK AT US 259
10199 WHITE OAK CREEK AT US 271
10201 WHITE OAK CREEK AT FM 900
10212 SULPHUR RIVER BRIDGE ON US
10214 WRIGHT PATMAN LAKE AT SH 8
10215 SULPHUR RIVER AT US 67
10218 SULPHUR RIVER AT CR NW 39
10200 ROCK CREEK AT FM 69
10222 SSULPHUR R AT SH 19
10226 DAYS CREEK AT STATELINE RD
10231 NORTH SULPHUR R AT SH 24/19
10238 SOUTH SULPHUR RIVER AT SH !
13783 SULPHUR RIVER AT KCS RAILRC
14097 WRIGHT PATMAN LAKE SITE AC
14098 WRIGHT PATMAN LAKE SITE AL
14099 WRIGHT PATMAN LAKE SITE BC
14100 WRIGHT PATMAN LABIEE CC

Sulphur River Basin Authority Basin Highlights Report, F¥220®

Sulphur River Basin Monitoring Sites

FY 208
Site ID Site Description
14101 WRIGHT PATMAN LAKE SITE DR
14102 WRIGHT PATMAN LAKE SITE DC
14103 WRIGHT PATMAN LAKE SITE EC
15061 WRIGHT PATMAN LAKE AT N SH(C
15211 COOPER LAKHEID LAKE
16205 WRIGHT PATMAN LAXEATLANTA
16859 WRIGHT PATMAN LK AT IP INTAK
16860 WRIGHT PATMAN LK IN BIG CRE!
16863 ANDERSON CREEK AT CR4126
17075 COOPER LAKIN DOCTORS CK AR
20099 WHITE OAK CREEK ATo&M
20100 HORSE CREEK AT TITUS CR 344¢
20101 SMACKOVER CREEK AT TITUS C

FY 200
Site ID Site Description
10198 WHITE OAK CREEK AT US 259
10199 WHITE OAK CREEKUST271
10201 WHITE OAK CREEK AT FM 900
10212 SULPHUR RIVER BRIDGE ON U¢S
10214 WRIGHT PATMAN LAKE AT SH 8
10215 SULPHUR RIVER AT US 67
10218 SULPHUR RIVER AT CR NW 39
10200 ROCK CREEK AT FM 69
10222 S SULPHUR R AT SH 19
10226 DAYS CREEK AT STATELINE RD
10231 NORTH SULPHUR R AT SH 24/1¢
13783 SULPHUR RIVER AT KCS RAILR!
15061 WRIGHT PATMAN LAKENASHORE
15211 COOPER LAKHEID LAKE
15490 RICE CREEK AT FM 1840
16205 WRIGHT PATMAN LAKE AT ATL#
16859 WRIGHT PATMAN LK AT IP INTA

* The name of Cooper Lake has recently been changed to Jim Chapman Lake (JCL)in honor of Jim Chapman.
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FY 200
Site ID Site Description
16860 WRIGHT PATMAN LK IN BIG CRE
16863 ANDERSON CREEK AT CR4126
17075 COOPER LAKIE DOCTORS CK Al
18555 RICE CREEK AT BOWIE CR 4125

20099 WHITE OAK CREEK AT FM 69
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Sulphur River Basin Sites FY 2008
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Sulphur River Basin Monitoring Sites
FY 2009
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Sulphur River Basin Water Quality Conditions

Every two years, the state must asskegjuality of their water and submit a report to the Environmental Protection Agency (EPA)
detailing the extent to which each water body in the state meets water quality staftl@r@€EQ publishes this assessment as the
Texas Water Qualitinventory. This document has three main parts: Te&as Water Quality Inventgrwhich gives the status of all

the waters in the state, tiexas Sectio®03(d) Lst, thatidentifies waters that do not meet one or more of the standards set for their
use and th&exasSection305(b)List that identifies waters where concerns exighe technical process is described by the following:

Classified SegmentsTo access and manage surface waters, TCEQ subdivides significant water bodies into classified segments.
Most perennial streams, rivers, lakesd bays in the state are classified segments and are individually defined exalseSurface

Water Quality StandardsEach segment is intended to have relatively homogeneous chemical and hydrological characteristics.
Classified segments are assigned {foigit numbers.The first two digits correspond to the river basin in which they are locaieel.

last two digits distinguish individual segments within the particular badue. Sulphur River and its tributaries leaveen designated
asbasinfi030 and segment 0304 is Days Credkibutaries to a segment are distinguished by adding a letter following the four digits.
There are seven distinct river and lake segments in the SulphurBRisier

Water Quality Standards: The Texas Surface Water Quality Standimare made up of two components: designated uses and criteria.
A designated use describes one way a water body may be used. They include general use, aquatic life use, contacseeardation
public water suply use. Criteria are usually numeric but are sometimes narrative or verbal categories. Numeric criteria are
benchmarks used to evaluate water quality data or conditions.

Designated uses:

General Usef'emperature, pH, chloride, sulfate and total dissolved solids measurements are used to gauge support for
As mentioned above, each of these constituents has an associated criterion. For example, the pH criterion in the Suspl
a range biveen 6.5 and 8.5 standard units as outlined iTé&xas Surface Water Quality Standard$e chloride, sulfate, and
TDS criteria for Sulphur River (Segment 0303) arg8&fs per million (ppm)180 ppm, and 600 ppm, respectively. When
parameters are tgide the pH criterion or exceed the chloride, sulfate or TDS criterion, the water is less than ideal for ge
use. The water tends to leave substantial residue when it evaporates, causes metals to corrode, be of limited iose amd
requireexpensive treatment for many other uses.
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Aquatic Life Use Several criteria have been established to determine support for aquatic life use. Biological monitoring,
measurement of fish amdacroinvertebratpopulationginsects, etc.and their habitat, offers the most accurate account of tf
health of an aquatiecosystem Narrative criteria for biological monitoring are exceptional, high, intermediatélimited.
Because biological monitoring is resource intensive, cost protajatnd flow dependent, dissolved oxygen (DO) is the critel
most frequently used to determine if a water body meets its aquatic lif@ s O criterion is usually listed as the minimunr
24-hour averagéhat is acceptablat any site within the segmenthe DO criterion for Sulphur River is 5.0 pprish and othetr
biological organisms do not necessarily die when DO levels are low, but they generally do not reproduce or compete
successfully over time.

Contact Recreatioihis use refers to the abilitf a water body to safely support activities that involve physical contact wit
water such as swimming. The applicable water quality criterion for contact recreation is a measure of bacteria levels. Ir
freshwater bodies, E. coli is the preferred indicarganism. For the Sulphur River the criteria is 126 organisms per 100 n
water. A high level of E. coli bacteria indicates that other pathogenic orgeamertikely in the water and swimming and othe
forms of contact should be avoided.

Public WaterSupplyA public water supply (PWS) is a water body used to supply water to a public water system. The ra
surface and technical summary of finished water of a PWS may be assessed against human health criteria (metals, or¢
against secondary critar(total dissolved solids, chloride, and sulfate). While human health criteria may be used to list a
body as impaired, secondary criteria may only be used to designate a concern. Water that does not meet the genesal |
or contains highdvels of toxic metals or organic compounds may not be a good candidate for drinking water due to the
of treatment to achieve human health standards.

If a water body (or portion thereof) is foundt to meebne of its designated uses, it will be considered tinpairedand placed on
the TexasSection303(d) List of Impaired WatersThe criteria and conditions necessary for listing of a water body are included in the
following table.
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The criteria and conditions necessary for listing a water badie Texas Section 303(@e included in the following table.

Constituent Criteria Calculation Used folmpairment

Total Dissolved Solids (TDS) Water body (segment) Average of samples in the segment are above the criteria

Chloride specific

Sulfate

Dissolved Oxygen 3.0mg/Lgrab sample 10% of samples are below the criteria

(for High Aquatic Life Use) 5.0mg/L24-hr average 10% of samples are below the criteria

pH 6.5 minimum 10% of samples are above or below the criteria
9 maximum

E. coli 126 Geometric mean is greater than the criteria
394 25% of samples are above the criteria

Enterococci 35 Geometric mean is greater than the criteria
89 25% of samples are above the criteria

A number of Texas streams and water bodies are impacted by eutrophication, a process fuelegsbynexitents. These water
bodies are characterized by excessive plant and algae growth and large swings in DO Hochphkherical criteria are availabie

use as benchmarks for the levels of nutrientgtee impact of eutrophicationThe State of Texas is using a set of narratives that
simply express the parameter of interest by namfessociated with each parameter is an arbitrary screening level that is calculate
based on the85th percentile level of the nutrient in state water$/hen the screening level is exceeded (the parameter exceeds t
85th percentile or is in the poorest Xercent for water quality), the parameter is said to becoficern. Screening levels are used tc
determine if there is a water qualigoncernand does not indicate ammpairment.The following table has the applicable narratives
and the screening levels.

Constituent Screening Levels Calculation Used fo€oncern
(Narrative)
Stream Reservoir Tidal Stream
AmmoniaNitrogen 0.33 0.11 0.46
Nitrate-Nitrogen 1.95 0.37 1.10
OrthoPhosphate 0.37 0.05 0.46 20% of samples are above the screening level
Phosphorus
Total Phosphorus 0.69 0.20 0.66
Chlorophyll a 14.1 26.7 21.0
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Severbodies of water in the Sulphur River Basin are currently listed ig@6@ TexasSection303(d) List(March 19, 2008for non
support of a variety of standards. These segments include:

Wright Patman Lake (Segment 0302)onsupporting of dissolved oxygen and pH

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

Swampoodle Creek (Segment 0304#)paired fish and macrobenthic communities

Cowhorn Creek (Segment 0304fBnpaired fish and macrobenthic communities

North Sulphur River (Segment 030%npaired habitat, fish and macrobenthic communities

Cooper Lake (Segment 030Ton-supporting due thigh pH

Upper South Sulphur River (Segment 030&)n-supporting due to high pH

= =4 =4 -8 _9_9_-°

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

South Sulphur River Watershed

The South Sulphur River Watershieals an approximagrea of 67&quare miles and located in the northern reaches of the Texas
Blackland Prairieg€coregion. The streams in the upper portions of the waterétwd theSouthSulphur Riverwhich flows into Jim
ChapmarlLake. These streams have low or intermittent flow during dry summer periods. A number aftemmaittentstreams

flow directy into Jim Chapman LakeThe South Sulphur River belalim Chapman Lakis fed by a number of small intermittent
streams, buts base flows controlled by releases frodim Chapmaibake. The vegetation of this watershed is generally marked by
extensive agricultural clearing. The areas surrounding the South Sulphur River contain stands of yedterasatkhackberry, while
the south shore dim Chapmarake is composed primarily of post oak forest.

Segments: 0303 Sulphur/South Sulphur River, 0308ABig Creek Lake (unclassified water body), 0808pper South Sulphur
River, 0308 Jim Chapmarake, and 03074 Middle Sulphur Rive (unclassified water body).
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’\j—\) [ _ 224 Water Bodies: Jim Chapmariake and Big Creek Lake.
e | OOUth Sulphur Watershed

Cities: Commerce (pop. 7,669), Cooper (pop. 2,150), Wolfe
City (pop. 1,566), and Ladonia (Pop. 667).

Honey GrJve '

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

Land Use: Land use in the South Sulphur River Watershed is
dominated by agricultural lands that occupy the majority of the
watershed. Agriculture in this watershed is focused on cattle,
rangeland, and crops. There are limited areas surrounding the
SouthSulphur River and the south shoreloh Chapmar.ake
which contain remnants of the original riparian forests of this
area.

Soils: Soils of the South Sulphur River floodplain are primarily
clayey Trinity, Kaufmapand Tinn soils. Soils adjacent to the
l /’ I~ \1_1/.\ ‘ Sulphur River floodplain are typically loamy Wilson and
. Honkine Crockett soils. Upland soils of the watershed are usually clayey

Houston Black and Leson soils.

South Sulphur-0306

Hunt

Permitted Discharges: There aresix municipal wastewater treatment facilitiéso industrialpermits and oneconfined animal
feeding operationGAFO) permitin this watershedsée napon page 8).

Water Quality Issuesfor South Sulphur Watershed (See Part |l for Detail):

Segment 0308 South Sulphur River belowJim Chapman Lake

The South Sulphuriver generally exhibits a slightly alkaline pH. Conductivity and dissolved solids levels are generally moderate in
this segment. Tributaries of the South Sulphur River bdiowChapmar.ake (upper reaches of Segment 0303) include Big Creek,
Brushy Crek, and Lake Creek. Big Creek Reservoir is the only water body of significant size in this segment. Thegcandtted
dischargersn this segment.
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Segment 0308 Upper South Sulphur River aboveJim Chapman Lake

The water quality problems identified in this segment are consistent with the development of excessive levels of phetasgnthes
respiration initiated by large nutrient load$is segment is on tH2008 Water Quality Inventorwith concerns for screemj levels

for orthophosphorus, nitrate, chlorophgil and total phosphorusndwasadded tadhe 2008 Texas303(d) Listfor pH. Four

municipal waste dischargease ermitted in this segnm.

Segment 0303 Jim Chapman Lake

Jim Chapmaibake (Segment 0307) is the largest body of water in the South Sulphur River Watershed. The lake covers about 19,000
acres and is surrounded by thousands of acres devoted to parks and wildlife management. The South Sulphur River, the Middle
Sulphur Riverand Pecan Creek among others flow directly dmo Chapmarake. The water alim Chapmariake hasaverage
conductivityandmoderatdevels ofalkalinity, total dissolved solids (TDS), chlorigend sulfate. The Middl8ulphur River (Segment

0307A) exhilits similar pH, conductivity, and dissolved solids levels. This segment indwdesunicipal waste permits artd/o

industrid permits

In 2006, impairments and drought related changes taking pldoa &hapmarn.ake near Sulphur Springs were a topicofcern.

Water quality impairments in Texas are required to be assessed every two years, and&dial Zdapmariake is listed as having

an impairment of high pH in all four areas of the lake. Although the pH level of waters within the regionimgdtairChapman

Lake are expected to range between 6 and 8.5, thdsa i@hapmarake have been recorded at higher values. How#vierhigher

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

Jim Chapmaibake to be in a different ecological region than it is currently listed. A change in the designated ecological region for
Jim Chapmarake wouldaccommodata common lake pHange from 6 to 9.0If the EPA accepts thECEQ proposalfor an

ecological regiorthange for Jim Chapmarake, pH will no longer be considerehimpairmentfor this water body.

FY 2009 Monitoring: Sampling within this basin during fiscal year 20Qcludedtwo routine stations monitored by TCEQ
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North Sulphur River Watershed

The North Sulphur River Watershids an approximate area of 476 square milegaehds from the extreme northwestern end of

- ool comroT = the basin to the confluence of the North and South Sulphur
(\jw : Rivers. Flows in the upper reaches of the North Sulphur River
o | NOIth Sulphur River (Segment 0305) are intermittent. The lower segment is
—Y - intermittent with perennial pools during the dry season. A USGS
J c — stream flow gage statiofUSGS 07343000) is located on the
ve 1y North Sulphur River neahe City of CooperMajor tributaries

draining the North Sulphur River Watershed include Auds Creek,
Maxwell Creek, Cane Creek, Rowdy Creek, Ghost Creek, and
Baker Creek.This watershed is located in the northern reaches
of the Texas Blackland Prairi@&oregion. The vegetation of the
watershed is marked by a transition from the extensive
agricultural clearing of the western portion of the basin to the
more forested eastern portion.

Segment: 0306 North Sulphur River

Water Bodies: No large water bodgare found in this
watershed.

North Sulphur River-0305 (1 A\ P
Hunt l / 58 YA Cities: Paris (pop. 25,898), Honey Grove (pop. 1,746), and
s Ladonia (pop. 667)

Counties: Fannin, Delta, and Lamar Counties

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

Soils: Soils of the North Sulphur River floodplain are primarily clayey Trinity and Kaofsmals. Upland soils of the watershed are
typically clayey Houston Black, Leson, and Heiden soils.
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Permitted Discharge's: Thedischargerpermittedin the North Sulphur River Watershetludesix industrialpermits one
municipalpermit and one CAF@ermit(see map on pages).

Water Quality Issuesfor North Sulphur Watershed (See Part |l for Detail):

Segment 0305 Field parameters indicate that water in the North Sulphur River tends to be turbid, slightly atigltirietal

dissolvel solids and of moderate to high conductivity. Nutrient concentrations in this watershed are moderate to high in terms of the
amount needed for plant growth under favorable conditions. The North Sulphur River watershed has been pla2@@Sdre kaes

303(d) List and the2008 Texas Water Quality Inventofgr being norsupportiveof habitat standards, impaired fistndimpaired
macrobenthic communitiesviuch of this segment is characterized by extensive channelization with little or no suitable cover for fish
and benthic organisms.

FY 2009 Monitoring: Monitoring within the North Sulphur River Watershed for fiscal yea9206luded one routine station
sampled by TCEQ for E. coli bacteria, conventional parameters, flow, angdieltheters

Sulphur River Watershed

The Sulphur River Watershéxs an approximate area of 1012 square raie®ccupies the northern half of the centvakin This
watershed is drained by the lower reach of Segment 0303, the Sulphur River from the confluence of the North and South Sulphur
Rivers toupper parbf Wright Patman Lake. The Sulphur River is perennial throughout this reach and is the major soatee fof
Wright Patman LakeMajor streams of the Sulphur River Watershed include Bassett, Cuthand, Boothe, Cedar, Dillard, Elm,
Shawnee, Mustan@nd Little Mustang CreekA United States Geological Surveiream flow gage stationfUSGS 07343200) is

located on the Sulphur River near the City of Talco. The Sulphur River Watershed is environmentally diverse, as eviitenced by
location at the junction of four ecoregionBhe eastern portion of the watershed lies in the South Central Plains, theyestien

in the Texas Blackland Prairies, the central portion in the Central Oklafieras Plains, and the vicinity surrounding the Sulphur
River in the southern portion in the East Central Texas Plains. Although land use in the Sulphur River Wathwsiadted by
agricultural activities, forested land occupies a significant portion of the area.
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Segment:0303 Sulphur/South Sulphur River

Water Bodies: Although there are several small impoundments
near the City of Clarksville, the largest bodywnater in the
Sulphur River Watershed is River Crest Lake adjacent to the
Sulphur River south of the City &ogota

Cities: Clarksville (pop. 3,883), Blossom (pop. 1,43@gota
(pop. 1,396), Detroit (Pop. 776), Deport (pop. 718), and Talco
(pop. 570).

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

Land Use: Vegetation of the watershed can be described as Post
Oak Woods with a mosaic of crops in the west, native/introduced
grasslands in the east, and a Water Cialkn - Hacklerry Forest
vegetatiorregionon the Sulphur River floodplain and

surrounding vicinity.

Soils: Soils of the bottomlands of the Sulphur River floodplain are primarily of the somewhat poorly drained, clayey kaufman
Gladewater association. Upland soilgted watershed are typically loamy Woodd@lrightsville-Annona association.

Permitted Discharges:The germitted dischargers in the Sulphur River Watershed indadenmunicipal dischargpermits,six
industrialpermitsand one CAF(ermit(see map opage28).

Water Quality Issuesfor Sulphur Watershed (See Part Il for Detail):

Segment 0303 Sulphur/South Sulphur River
The Sulphur River exhibits moderate conductivity and dissolved solids levels. Average concentrations of chloride andreaiéate
from upstream to downstream stations, and pH values tend to be alkdim@quatic life, contact recreation, fish consumption and
general use are all supported in this segment.
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FY 2009 Monitoring: The sampling in this watershed during fiscal year@2@6ludedthreestationsmonitored by TCEQ

White Oak Creek Watershed

The White Oak Creek Watershiscan unclassified tributary of Segment 0303he watershed has an approximate area of 776 square
milesand occupies much of the south cenbadin Smaller streams of the watershed are drained by White Oak Creek, which is
perennial from its origin near Lake Sulphur Springs to its confluence with the Sulphur River (Segment 0303). Majorstiatbutarie
White Oak Creek include North and East Caney CréaKfpen Creek, Mitchell Creek, Stouts Creek, Big Creek, Ripley Creek, Piney
Creek, Stinking Creek, Snake Creek, Lacy Creekl House CreekA USGSstream flow gage statiofUSGS 07343500) is located
on White Oak Creek near the City of Talcbhe WhiteOak Creek Watershed spans three ecoregi®hs.eastern third lies in the
south central plains; the central third is in the northernmost reach

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

White Oak Creek Watershed Texas Blackland PrairiesTexas Parks and Mdlife classifies
thevegetation of the watershed as primarily a mosaic of Post
Oak Woods and native/introduced grasses. The central portion,
northwest of Mount Pleasant, is considered a-Piarlwood
forest vegetational regionfhe bottomlands of the kte Oak
Creek floodplain lie in a Water Odkim-Hackberry Forest
vegetation region

Segment:0303B (White Oak Creék unclassified water body)

Water Bodies: Lake Sulphur Springs and Century Lake are
impoundments of White Oak Creek, northwest of Sulphur
Springs.

White Oak Creek 03038 - Cities: Sulphur Springs (pop. 14,551), Mount Vernon (pop.
2,286), and Naples (pop. 1,410).

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

watershed has been set aside for Texas &tateolledhunting.

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

and Estes soils. Upland soils in the eastern half of the watershed are typically moderately well drained and slowly joammgable
WoodtellFreestone soil associations. Upland soils of the wppstern portion of the watershed are moderately well drained and very
slowly permeable, loamy Crockett soils.

Permitted Discharges: The permitteddischargesn theWhite Oak Creek Watershéacludetwenty eightpermits for CAFOstwo
industrial discharg permits, anthreemunicipal discharge permi{see map on page3p

Water Quality Issuesfor Sulphur Watershed (See Part Il for Detail):

Segment 0303B White Oak Creek

White Oak Creek (Segme@803B), is included on th2008 Texas 303(d) LigMarch 19,2008)as a result of depressed dissolved
oxygen concentrations along its entire lendihe 2008 Water Quality Inventorglsolists concerns foSegment 0303B_03 difiis
creek forbacterianitrate, orthophosphate, and total phosphorus.

FY 2009 Monitoring: The sampling in this segment during fiscal year 2007 included TIGES) sites antivo systematic sites by
monitored by Texarkana College. The two systematic sites include biological studies.

Wright Patman Lake Watershed

The Wright Patman Laké/atershedas an approriate ara of 478 square mileandoccupies much of theiddle-east third of the

basin It includeswright Patman Lake (Segment 0302) and its direct tributahtegor tributaries of the Wright Patman Lake

Watershed include a small part of Segment 0303 of the Sulphur River, Anderson Creek, Big Creek, and Ellidt C8&e®stream

flow gauge station (USGS 07344000), is located below Wright Patman Lake neaebafthe Wright Patman Lake Watershed is

located in thesouth Central Plains Ecoregion. The watershed is composed of small cattle farms, timber farms, a large federal arsenal,
and Corp of Engineers lands associated Witight Patman LakeWright PatmarLake was initially constructed for flood contrdil.

serves as water supphand center for recreation fdexarkana and surrounding communities
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. Segments: 030 Wright Patman Lake, and a small portion of
Wright Patman Lake Watershed 0303 Sulphur/South Sulphur River.

s Water Bodies: Wright Patman Lake

B

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

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

Counties: Bowie, Cass, and Red River Counties.

e T

Land Use: Land use in the Wright Patman Lake Watershed is
dominated by forest, with agricultural land uses occupying only a
third of the area. Vegetation of the watershed includes a pine
hardwood region in the east and a native/introduced grasses region
in the west. The Anderson Creek and Sulphur River bottomlands
upstream of Wright Patman Lake contain portions of willow and
water oak forestA portion of the watershed has been set aside for
Texas Stateontrolledhunting.

|

Wright Patman Lake-0302

Soils: Soils of the bottomlands of the major tributaries and Sulphur River floodplains are prichaydyGladewateiKaufman soils.
Upland soils are typically loamy SawyEylanWoodtell soils.

Permitted Discharges: There are six industdigermits,four muricipal permitsandoneCAFO permit in this watershedThere is a
federal superfund site, Lone Star Army Ammunition Plant, located near Elliott Creek in the northeast portion of the w&eeshed
mapon page28)

Water Quality Issues:

Segment 0302 Wright Patman Lake

Wright Patman Lake was initially constructed for flood control. Additional benefits include its use as a water supplykand exa
surrounding communities, and lake recreation which has increasingly become a major component. Althcyyhelevehs

occurred along the lake shore in many areas, some portions of the upper reaches of Wright Patman Lake are considédted swamp
Urban concentrations in the watershed are primarily located in the cities of New Boston, DeKalb, DouglasvillanM&ediwater.
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Water Quality Issuesfor Wright Patman Lake Watershed (See Part |l for Detail):

Segment 302:Wright Patman Lake is included in tB808 Water Quality Inventorgue to norsupport of aquatic life use in the 800
acres near the dam, the 300 acres at the International Paper intake, and the 4000 acres in the upper portion of ibeulhlod lasva
dissolved oxygen concentrationdigh pH levels result in neaypport of general uses in 5 regions of the lake (the northeast corner of
the reservoir, the 200 acres in the northwestern tip of lak&ith€reek arm, the 400fcres midake, and the 1600 acres in the

upper midlake). Wright Patman Lake is included ¢ime 2008 Texas303(d) Listfor these same problems. In addition, concerns with
screening levels for ammonia at three sites (the International Paper intake, the northeast corner of the lake, angbttiemppdne
lake) and nutrient screening levets thlorophylta at three sites (the International Paper intake, the northeast corner, and the Big
Creek arm) are expressed in #t8 Water Quality Inventory

Segment 0303 Sulphur River

A small portion of the Sulphur River is theWright Patman La&WatershedThere are no concerns listed in either2é8 Texas
303(d) or2008Water Quality Inventory Listor this portion of the river.

FY 2009 Monitoring: Sampling in the Wright Patman Lake Watershed in fiscal yea® R@luded four by TCEQ andfive by
SRBA. Two of the sites monitored by SRBA included biological monitoring.
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Lower Sulphur River Watershed

The Lower Sulphur River Watershed has an apprOX|mate area of 164 square miles and is cointip@Sadphur River from Wright

Lower Sulphur River Watershed

Lower Sulphur-0301
Days Creek-0304

Patman kke to the Arkansas border (Segment 0314 jributaries andthe

Texas portion oDaysCreek (Segment 0304 he proportion of urban land is
substantially higher in the Lower Sulphur River drainage area than in the other
portions of the Sulphur Riverd3in. The Lower Sulphur River drainage is
located in the South Central Plains Ecoregion, which Texas Parks and Wildlife
classifies as primarily a Piftfdardwood Forest vegetation regioA.large

urban zone is centered on the City of Texarkana and surmmuoommunities.
There are no USGS gge stations in this watershed.

Segments0301Sulphur River below Wright Patman Lake, 03D4ys Creek,
0304B-CowhornCreek (unclassified water body).

Water Bodies: Although there are numerous small impoundments grs Da
Creek and its tributaries, there are no large reservoirs in the Lower Sulphur
River Watershed.

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

Counties: Portions of Bowie and Cass Counties.

Land Use Land use is dominated by rural land sisgcept in the vicinity of Texarkaméhere urban uses predominatduch of the
watershed west of Wright Patman Lake is low lying bottom land subject to flooding based on the rate of release fromtaight Pa
Lake. The International Paper company hsge paper mill with large holding ponds near the Tex&sansas border.

Soils: Soils of the watershed are the moderately well drainadng moderate to low permeabilignd of thdoamy SawyeiEylan

Woodtell soil association.

Permitted Discharges:The Lower Sulphur River Watershed contdims permitted industrial dischargermdthree municipal
dischargergsee map pageBp In addition, there are twiederal superfund sites located in this watershed near the City of Texarkana,
Texarkana Wood Bservers and KopperBhese superfund sites are site of pasbd treatment facilities.
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Water Quality Issuesfor Lower Sulphur River Watershed (See Part |l for Detail):

Segment 030& Sulphur River below Wright Patman Lake

The reach of the Sulphur Riveom Wright Patman Lake to the Arkansas border (Segment 0301) and its tributaries constitute this
drainage area’he2008 Texas Water Quality Inventohigts Segment 030hshaving a concern for screening levels for chlorophyll
The aquatic life and geradruse in this segment are fully supported.

Segment 0308 Days Creek

Days Creek (Segment 0304) is the largest tributary of the Lower Sulphur River, intersecting with the main portion ofrthe rive
Lafayette County, ArkansasThe Days Creek drainage occupies the far northeastern cornebasihén the area surrounding the

City of Texarkana. Days Creélasa substrate primarily composed of sand and silt. Days Creek is aa@&exas Water Quality
Inventoryfor useconernsdue to high concentrations of a variety of polycyclic aromatic hydroca(B@xiss) in the sediment. This
contamination is believed to be the result of creosote discharges from three closed wood treatment plants located upstream of
sampling sites. Bturbance of the stream bottom often results in the release of an oily sheen, which has initiated concern regarding
sediment contamination in this area. The urbanized area of Texarkana occupies approximatel&ngdf @reekvatershed, which

also drais the communities of Wake Village and Nash.

Swampoodle Creek (Segment 0304A) and Cowhorn Creek (Segment 0304B), both unclassified water bodies, are 10€8 on the
Texas303(d)List for impaired fish and macrobenthic communit@sdare included in the0 Texas Water Quality Inventofgr
habitatconcerrs.

FY 2009 Monitoring: The sampling in fiscal year 2@within the Lower Sulphur River Watershed includew sites monitoredby
TCEQ andone siteby SRBA
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Overview of Monitoring by the SRBA during FY2008

SRBA monitoredive routine sitesand four systematic sites in FY2008. The site locations are detailed in a map ad.peygee of

the routine sites are on Wright Patman Lake (Segment 0302). These sites wereetheixtibimes during the year. Four of the
monitoring events were part of a regular quarterly rotation plus two additional events to make a total of four evenimimeéne

months (MayAugust). Each of the quarterly monitoring events included fieldmaters, depth profiles, and conventional water
chemistry. Diel studies, 2dour monitoring, were conducted four times during the summer months. Multiprobe units were deployed
to collect 24hour sets of data for dissolved oxygen, pH, conductivity, angéeature. Several locations on the lake are ogQte
Texas8303(d) Listfor depressed dissolved oxygen and high pktiditional summer monitoring of the lake sites was designed to
further investigate the identified problem conditions of depressedldexi oxygen and high pH. The low level of dissolved oxygen

and high pH values are associated with eutrophication in older lakes like Wright Patman Lake. The dissolved oxygeplevel and
tend to soar during the day and fall at night in response thtrgging cycle of photosynthesis (gaypduces oxygen) and respiration
(night-utilizes oxygen). This phenomenon is most pronounced when a large amount of algae is present and adequate nutrients are
available to allow growthWright PatmariLake is also otthe 2008 Water Quality Inventoryor high levels of ammonia and

chlorophyll at multiple sites. Ammonia is a nutrient that supports algae growth, and chlorophyll is a good indicatonotitiief

algae presentThe water chemistry results from the suer monitoring show mostly nesetect analyses for the ammonia parameter.
Only 2 of 6 values were slightly greater than the-detect limits and were well below teereenindevel. The chlorophyll values at

North Shore Site exceeded ttréteria in the July monitoring, but were withoriteria for chlorophyll in all other eventsThe

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

Wright Patman Lake Site at Hwyf&8iled to meet minimum dissolved oxygeriteria for summer eventwith theexcepion August.

The two other routine sites are on streams, Days Creek (Segment 0304) and Anderson Creek (Segment 0302). The Days Creek Site
has been monitored by SRBA fonamber of years. It is important because it is downstream from Texarkana and the Texarkana
Waste Water Treatment Plant. The Anderson Creek Site was selected because it drains a large portion of the nortteern basin in
Wright Patman Lake and has not beegularly monitored in the past. Each of the quarterly monitoring events included field
parameters, flow measurements, and conventional water chemistry.

Four systematic sites on Segment 0303B of the Sulphur River were studied. Quarterly monigmisigteall sites occurred in
November of 2007, and February, June, and July of 2088sites are Rock Creek at FM,6&hite Oak Creek at FM 69, Horse
Creek at Titus CR 3443, and Smackover Creek at Titus CR 344l data, flow measurements, andevatamples were collected
four times at each site. During May and August, biological monitoring and Diel studies were conducted. All four siesear el
Segment 0303Blhese sites are located in a differecregion tharhe two routine stream silocated near Texarkana and are
scored using a different systerihe first attempt to monitor in May was postponed due to flood conditions. But three sites had
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normal flow for the first summer monitoring event and this conditmmtinued for the secoreent. White Oak Creek was still in
flood condition in June so the biological and habitat studies were not conducted at that time. Theislecpealhabitatstudyfor
White Oak Creek was completed in October of 20R8ck Creek at FM 68adhighratings for the fish communities for both events.
The macrobenthic community wadermediatefor the first event with only elevespecies identifiednd an aquatic life score of.28
Fifteenbenthic species were found during the second ewesiltingin arating change tbigh with a score of 30 The Habitat

Quiality Index for this site wastermediatedue in part to théack of stream bendsstability of substrate, andrity of in stream

cover (ackinggravel etg.

Both nonitoring everd of Horse Creek at Titus CR 3445 in Juared Julyfound large numbers of fish (811 species) with lots of
sunfish, earning high aquatic life use scor@he macrobenthic community was ranketérmediatefor both summer event$he
first event had an aquatic life score of 24 with ten species while the second sampling identified 19 species but calyceaeneid
25.The Habitat Quality Index for this site wiagh due in part to the presence of a large paalimber of riffles, and abundant in
stream cover.

The Smackover Creek at Titus CR 344&s determined to have artermediatemacrobenthic community in June andigh ranking
in July. The number of benthic species identified increased from12 in June to 19 imhkifigh community had &aigh score for each
of the summer eventlue to the number of sunfish specidie Habitat Quality Index for this site weermediatedue in part to the
instability of banksrarity of instream coverandlack of moderate or wellefined stream bends

White Oak Creek at Hopkins County Fd® started the summer with flooding conditions that prevented biological and habitat studies
from taking placen June The firststudyin July found anntermediatanacrobenthic community with 13 identified species found. At
the second event in October, the number of species increased to 16, but the ranking did not chartgenfiextiate The first

monitoring event in July found large numbers of fish (13 speuwiils)several sunfish and some intolerant species, earriigha

aguatic life use score. The second event found a similar fish community with 12 species and was higb.rdteel Habitat Quality

Index for this site in July wastermediatedue in parto the instability of banks, lack of availablestteam cover, and unstable

substrate (lacking gravel). The habitat quality remainegfmediaten October due to lower flow, reduced number of riffles, and
instability of bank and substrate.
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Public Outreach and Webpage

The main focus of thBulphur RivemBasin public outreach effort is the encouragement of public involvement concerning the Clean
Rivers Program (CRP) and other Basin activities. This involvement is important to the developsogpioot for the program as a

means of gathering recommendations and concerns from the public. The public can get involved through either the steiigeg comm
meetings or volunteer activities.

Website:

The websitewww.sulphurr.orgprovides the citizensf our Basin and other interested parties with a usefutdoslimmarizevater
qualityinformation The SRBA main webpage contains links to information concerning the CRP and specifics concerning activities
within the Basin. Some of the links availabielude:

Quality Assurance Project Plan (QAPP)
Wor k Pl an and ®pecial Study I nfor mat

A Basin Monisoring Schedul e

A Monitoring Stations Maps

A Reports

A Steering Committee Members, Schedules, and Meeting Minutes
A Program Partners

A Contact Information

A

A

Our goal is to provide a readily available source of information about local environmental issues to the public, whiehwile hop
encourage citizens of our Basin to get involved. Questions or comments concerning any information found on tlesenalsites
welcome.

Public Outreach:

Volunteer monitoring activities, events, newsletters, special studies activities, and meeting dates with agendas agrijaokteh r

the public outreach webpage. Increased public involvement can result in moceaudseness and a larger sense of community
responsibility. Several Texarkana College students initially involved in the monitoring efforts in the Sulphur River\Basin ha
continued to be active in research within Basin. The data collected by studehas been used to develop a number of research
projects that produced posters and presentations submitted by these students at national conventions and regionabmeeetings. M
public involvementn our basin is another important goal. Organizations ssidregasStreamTeam (formerly Texagvatch host
statewide and regional meetings, partner certification traiaimggpecial events and projects that are designed to aid in increasing
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public awareness and involvement. Contact information for these egdatsd on the www.sulphurr.org site map.

Ms. Delores M€right of the Texarkana College Biology Department is a trainer and quality assurance officer for the Texas Stream
Team Program. She holds training at TC twice a year and quality assurance sesssenessary. ®™yearMs. McCright has

trained more than twenty volunteers that are active in the Texarkana area. The Sulphur River Basin Authority affeeihe Ark
Council of Governmentsupport the Stream Team in the Basline Ark-Tex Council of Geernments, through the efforts of Mr.

Paul Prage has received a TCEQ grant to help sponsor area water quality monitdentpers of thd exarkana College Chemistry

Club are currently active in the monitoring for SRBA. They have and are continuing to present posters at national frieetings o
American Chemical Society. This year, the postersboeitthe pH and dissolved oxygen probleaiid.ake Wright Patman and how

they relate to the listing of the lake on thexasSection303(d) List Texarkana Beam Teammembersare scheduled to deliver an

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

L
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EXECUTIVE SUMMARY

Activities and Accomplishments

The Texas Legislature passed the Texas Clean Rivers Act (Senate Bill 818) in 1991. This Act established the Texas Clean River
Program (CRP) under the Texammmission on Environmental Quality (TCEQ). The goal of the Clean Rivers Program is to maintain
and improve the quality of water resources within each river basin in Texas through an ongoing partnership involving the TCEQ
other agencies, river authoritiesegional entities, local governments, industry and citizens. The program is funded by fees paid by
water permit holders within the basin and managed by TCEQ. The Sulphur River Basin Authority (SRBA) contracts witlothe TCEQ t
fulfill the requirements othe Texas Clean Rivers Act of 1991. The primary goal of this partnership is the establishment of a
comprehensive water resources planning and management program that integrates water quality and water quantity issues within
the basin to identify and pridize water quality problems in the Sulphur River Basin.

The Clean Rivers Program water quality monitoring in the Sulphur River Basin during the basin summary report peried of 2004
2008 has taken place through a cooperative program directed by the SRB#ISEEn of the SRBA is to fulfill their mandate to
construct, maintainand operate any works in controlling, storing, preserving, and distributing the water of the Sulphur River and to
protect the environment of the region. Participants assisting thB/ASR planning, data collection, analysis, and reporting include
the Texas Commission on Environmental Quality (TCEQ), the Clean Rivers Program Steering Committee members, U.S. Geological
Survey (USGS), and Texarkana College.

To provide the appropriate, @ity assured data that allows continuing assessment and management of water quality in the
Sulphur River Basin, the detailed objectives @& @lean Rivers Program includes:

1 Establishment of a loagerm monitoring program for the Basin,

Focus on angrovision for local participation in monitoring,

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

Identification of the nature ath source of water quality problems that may result in significant impairments,

== =4 =4 A
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1 Evaluation of the applicability of Texas Surface Water Quality Standards to specific water bodies in the Basin,
1 Evaluation of permit requests with respect to water quality céindis and trends in the Basin, and provision of data to
support the development of cosffective water quality management programs.
1
Identification of the nature and source of water quality problem®ng with evaluations based on the Texas Surface Water
Quality Standarddhelps to assess permit requirements with respect to water quality conditions and trends in the Sulphur River
Basin Thisand provides data to support the development of ceffiective water quality management programs.

Special Studies

Two special studies have been conducted in the Sulphur River Basin over the last five years. The focus of a special study is
the improvement of water quality within the basin and documentation of watershed conditions both current and hist@pesial
studies are designed to address a specific concern or to provide additional information identified as a result of a prevituusg
effort or a current issue affecting water qualitjs part of the Texas Clean Rivers Program, these special studlesitthespecific
water quality issues and are used to support other programs (Bagal Maximum Daily Loatkvelopment TMDI) addressing water
quality issues in the basin. The special studies are described below.

Targeted Flow Study of Wagoner Creek

InFY 2004the SRBA conducted a targeted flow study of Wagoner Creek to assist the TCEQ in its permitting process for the
Wake Village Waste Water Treagmt Plant. The study lastesdighteen montls and collected flovand field data at Wagoner Creek
and US Hw82. The written report and results may be found on the SRBA webipig#/www.sulphurr.org/.

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

A special study by the SRBA and TCERedbwer Days Creek swatershed was concluded in FY 2006. The goal of the
study was to quantify the existing lewa& creosote in the stream and determinfehere was an impact on the aquatic community.
Elevated concentrations of several polyaroméycrocarbons in sediment were found at the four sites. Tépgaéic community
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was found tobe similar to other streams in the area. The paper detailing the results can be found on the SRBA Webpage,
http://www.sulphurr.org/.

Geographic Information Systems

The SRBA acquired the capability to utilize Geographic Information Sy€k&)sn FY 2006 through the Clean Rivers Prog&8.
is used in the assessment of the water quality concerns within the Sulphur River Bath the help of TCE@he SRBA purchased .
GIS station anlobal Positioning Syster@P$unit. This hardware and the related softwaaltows for combining information from
both geographi¢map) and database (table) formatshich are then utilized within the watershed inventory to locate and track
information about monitoring stations, permitted discharges, agricultural operations, and other concerns within the wasershec

Public Outreach

One of the mat important objective ofthe SRBAvebsite http://www.sulphurr.org/, is public participation and outreach.
Monitoring activities, events, special studies actigfiand meetinglates with agendas are posted regularly with the idea that
increased public involvement can result in more public awareness and a larger sense of community respoAsibditg.in the
Sulphur Rigr Basin public outreach effoid the encouragement of public involvement concerning the Clean Rivers Program and
other basin activities. This involvement is an important part of the development of support for the program and a means of
obtaining broadbased recommendations from the public. The public can get involved in basin activities either through the steering
committee meetings or volunteer activities. The bulk of the SRBA monitoring effort is housed at Texarkana Widlegstudents
are encouraged to take part in water quality training and monitoring. The Texas Stream Team is an important contribetor to t
basin and very active at Texarkana College. Students are encouraged to do water quality research and nraagqese the
Steering Committee Meeting and to other organizations.

Significant Findings

For purposes of this report, the Sulphur River Basin was broken into six watersheds. The existing water quality data for eac
watershed was reviewed along with tihainfall and flow data from the two reservoirs in the basin. The rainfall data shows an
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unusual period of low precipitation. The impact on the flow in the major streams and the gated release from the res@woirs w
substantial. After reviewing the imptof the reduced flows on the trends for a number of parameters, no long trend analysis was
attempted. The conclusions and recommendations for each watershed if as follows:

Lower Sulphur River Watershed

Conclusions

1 The Lower Sulphur River, segment 0301, is highly impacted by the release of wat&vifighmh Patman LakeNPL.
Little can be done to change the flow since it is controlled to suppress flooding.

1 Days Creek water quality has improved over the past twgagrs. The nitrat@itrogen concentration is higher than
the screening level of 1.95 mg/L. The concentration of creosote residues in sediment is high.

1 Bah Cowhorn Creek and Swampoodleeek have limited biological communities. The habitat is alselimiThese

water bodies are urban channelized and should not be expected to meet a high aquatic life use, as is their designation
presumed from perennial flow".

Recommendations

1 Any improvement in the water quality and flow regimen of the water reledsaah WPL would improve the water
quality for the Lower Sulphur River. This could be achieved by reducing the nutrient level in WPL. The flow regime
would be impacted if the level of WPL is raised. The changing of the level of WPL and its impacbaetigulphur
River should be given careful study.

1 Potential methods to reduce the nitrateitrogen in Days Creek should be evaluated. The level of creosote in
sediment should continue to be monitored every five years.

1 The urban nature of Cowhorn Creek eampoodle Creek should be given consideration when the biological and

habitat criteria are appliedChanges iTexas St@ Water Quality Standardd SWQor these streams may need to
be considered.
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Wright Patman Lake Watershed

Conclusions

The diurnal dissolved oxygen and pH studies indi¢é®t.should be included on the Texas Sect®®3(d) Listor low
dissolved oxygen and high pH. The causes of this listing are not easy to ascertain from the existing data. Both ted depress
dissolved aygen and low pH are caused by alga growth in the surface layer. Alga growth of this type has to be supported by
available nutrients that contain both nitrogen and phosphorus. Nitrogen is not generally considered to limit alga gramselec
is plentful as dissolved dinitrogen (elemental nitrogen).NBlue green algdgave the ability to utilize dinitrogen. Phosphorus is
usually considered to be limiting for alga growth. This means that a sufficient amount of phosphorus has to be availadalglen
form or alga growth will be limited. Two sources of phosphorus are available. The sediment on the bottom of the lake is ric
phosphorus and nitrogen nutrients that result from the anaerobic decay of organic materials. When alga die they Hattle t
bottom of the lake, and the decaying deposits become nutrient rich. The older thglakenore important this phenomena
(eutrophication) becomes. Wave action due to wind and water currents can carry the nutrients to the swifacethey can agin
support alga growth. When a layer due to temperature differences (thermoclyne) forms, the nutrients may build up in the lowe
layer for extended periods of time. When the thermoclyne breaksiug S f | 1 S A & dadhéndtrieit® areccamiizidl, 2 @S NJ
the surfacealong with a number of volatile components andfish kilE often results. This phenomenon has been reported by
campers and Corp of Engineers personnel at WPL.

A second source of phosphorus is the transportation afforded by thentiag flows into WPL. The water dissolves and
suspends nutrients as it flows over all the surfatemncounters on its trip to théake. The largest source of water for WPL is the
Sulphur River§R Segment 303). The river drains much of the basim WPL somewhat like a funnel. The Sulphur River (Segment
303) above WPL is not listed on the Texas Section 303(d) List for any parameters. It i/arethi@odiesvith Concerns for Use
Attainment and Screening Levels 2808 for high Chlorophyll conetations. The nutrient concentrations in ti&Rare not high
enough for the segment to be of concern, but at times are higher than the screening level for lakes. Not enough diuimal data
available to meet the listing requirements due to low levelsdigsolved oxygen. The SR has a lot of suspended matter that is slow
to settle. This sediment gives WPL its murky appearance and may carry both nutrients and bacteria.
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Recommendations

Additional monitoring of WPL and the watersheds above it need torfuertaken that will help to quantify the sources of
nutrients in the lake. The degree of eutrophication or recycling of nutrients in the lake is hard to determine when thetsiutr
transported by the water inflow are not well documented. The main sbéthe Sulphur River (Segment 303)) needs careful
monitoring for nutrients and diurnal dissolved oxygen at Sites 10215 and 10216. These sites are above and beldweheemin
the Sulphur River with White Oak Creek (Segment 303b). Nutrient probleméide Oak Creek are detailed under the White Oak
Creek Watershed section. The nutrient concentrations in flows from tributaries in general are higher when the flow delvigils. ar
The monitoring should include some monitoring that is targeted for Ak conditions. The monitoring shouddsobe designed to
'y agsSNI (K % thg naBspait bfhyfriEntsdnto WPL by water inflows sufficient to explain the nutrient levels observed in the
lakeK é€lf the answer is yeshen a careful review of potrand nonpoint sources should be undertaken with consideration to a total
maximum daily load study (TMDL).

Conclusions

The chlorophyih level in the lower and middle segments of SR exceed the current criteria for lisivigtessBodiesvith
Concerns foUse Attainment and Screening Levels2f@®8. The reason for the elevated chloroplaylevels is not clear; however
sufficient nutrients are present in the stream to support photosynthesis. WBiga low, it is a slow moving stream, and the time
for algae to grow is considerabl®&ot enough diurnal data is availaldler assessment of the dissolved oxygen levelRbesed on
24-hour studies.

Recommendations

Monitoring of theSulphur Riveshould be continued with enough regular diurnal studies idetlito allow for assessment of
the stream for dissolved oxygen. Enough nutrient data should be collected to evaluate the potential impact of the mutriRE.
The datashouldbe collected during normal and high flow events.
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White Oak Creek Watershed

Conclusions

The listing of portions of White Oak Cre®KOCYor depressed dissolved oxygen and the concerns for high nutrient
concentrations is justified by the existing data. Limited data sets do not merit the listing or concern for any of tiaeiésbuBased
on the limited amount of systematic data, the low dissolved oxygen concentration and the high nutrient levels in WhiteegRak Cr
are likely caused by both point and nonpoint sources. The high nitiiiegen concentration in WOC is contribdt®y Rock Creek
and the effluent from the Sulphur Springs Waste Water Treatment Plant, a point source. The high total phosphate levels are
contributed by both Rock Creek and a number of tributaries draining the south east portion of the watershedstématy data
indicates East Caney and Stouts Creek to be the biggest contributors to the E. coli count in WOC, and the impact & grglatest
flow levels. Both East Caney and Stouts Creek drain regions of the watershed where a good number offeedfigedperations
are permitted. This integrated agricultural area may be having an impact on the total phosphate and E. coli levels in these
tributaries.

Recommendations

1 Rock Creek, East Caney, and Stouts Creek should be included in the monitorihdeschtl adequate data is
collected for assessment. These sites are on the Coordinated Monitoring Schedule for FY 2010.

1 The effluent from the Sulphur Springs Waste Water Plant should be evaluated to determine its potential impact on
nutrient levels in Wite Oak Creek. Possible plant upgrades to reduce the nihititegen release should be
investigated.

1 The best management practices in Hopkins County need to be evaluated to determine their efficacy for the reduction
of phosphate, other nutrients, and Eoli in runoff. Emphasis should be placed on the permitted sources, the crops
produced, and the type and rate of application of fertilizer.

1 A special study should be developed to monitor nutrient and bacteria levels under high and flood flow conditions f
the tributaries of White Oak Creek.
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South Sulphur River Watershed

Conclusions

The listing of portions afim Chapman Lak&Cl for high pH is merited by the existing data as assessed with current Texas
State Water Quality Standards, TSWQS. The current criterion for pH is near the natural pH of JCL and its tributaasistigtEven
increase caused by photosynthesis could cabegoH to exceed the current criteria.

As can be seen from tHeouth Sulphur River Watershed Sectiba nutrient and chlorophyda levels in the South Sulphur
River exceed the level of concern and the listing of this segmenWester Bodiesvith Concerrfor Use Attainment and Screening
Levelds meritedwhen it is compared to th&@exas State Water Quality Standards

Recommendations

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

Monitoring should be continued on the South Sulphur Rigenutrient concentrations that exceed concern levels. The
nutrient source should be investigated with particular attention to the Commerce, Texas Waste Water Treatment Plant biecause o
its proximity to Site 10238. Tledfluent data maintained at the WV TP should be reviewed to makertain itis withinpermitted
limits. The permit limits should be reviewed to make certain they are adequate to achieve the desired levels of nuttients in
stream.

North Sulphur River Watershed

Conclusions

The habitat fo the North Sulphur River BagiNSRhas been impacted by the channelization and the resulting erosion of the
NADSNI ol ylao CKAA AYLI OG Aa RSY2YAGNI 0SR 0& GKS NBSEROADBEER
and bentht populations.
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The elevatedotal dissolved solidsTO$ sulfate, and conductivity may limit the uses of the water and could impact areas
downstream.

Recommendations

Limited monitoring has been done on the upper part of NSR, and more monitoring neledsitme to fully characterize that
portion of the watershed. Erosion of the banks is a prohlana practices should be undertaken to limit the erosion. The listing of
the upper segment of the NSR is currently under reviewl ®WQCategory 5b.The fsh and macrobenthic populations should not
be expected to be high considering the quality of the habitat. A reduced expectation would be appropriate.
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Sulphur Rrer Basin Watershed Rainfall and Flow Summary

Prior to focusing on individual watersheds, it is useful to review the water flow through the Sulphur River Bashobs A
considerable amount of data is available from the US Corps of Engineers w€lbsité/orth Region) for both Wright Patman Lake
and Jim Chapman Lake. JCL is at the upper end of the Basin and WPL is at the lower end. The rain fall data arftbthelatated
collected at the two reservoirs giveome insight into the amount of flownd its timing for the whole Basin. The rainfdktailed on
an annual basijss illustrated by the accompanying charts.
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Jim Chapman Lake, Rainfall, inches/yea
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The time frame for JCL is somewhat shorter than that of WPL, but still covers the period of interest for this steporary
The annual variation in rainfall is large, randirmm slightly over 20 inches per year to over sixty. The trend line for JCL is down
whereas that of WPL is slightly elevatetlorily the years betwee©994 and the present are included, the trend in rainfall for both
sites is quite similar. The basin summary focuses on the five years since the previous swatmangst of the new monitoring
data coming from the 2062008 period (time between the 20G8d 2008year tickson the chart). The rainfall in the basin during

the 20042008 at JPL is below the trend line for 4 of those years with lows of 21.8 and 27.8 inches per year. The rainfall at WPL is

below the trend line in three years with a low of.28 inches per year. This low rainfall led to three years of drought that was only
broken by rainfall in 2007. The rainfall and stream flow is also reflected in the gated release from each of the re3éreséas.

releases are detailed in accompanyirguds.
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Jim Chapman Lake, Gated Flow,SQ8F/yr Lower Sulphur River US 59, Flow, S@8F/yr
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different slopesHowever, f the time frame for the WPL annuBISF is adjusted to match the JCL time fraime slopes are quite
comparable. The annu@llSFs clearly show the impact of the drought on the stream flow from the és@rvoirs. The water level
on JCL became so low that much of it grew into tall stands of smart weeds. Due to the drought conditions and the radieah cha
flow during the five years covered by this repard attempt was made to develop long term tres
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Lower Sulphur River Watershed

The Lower Sulphur River Watershed in Texas is composed of two separate sub watersheds that come together after the
Sulphur River passes into Arkansas (See Map). The two sub watersheds are the LoweR8wpBegment 301) and Days Creek
(Segment 304). The Lower Sulphur River drains Wright Patman Lake (WPL) from the spillway to Arkansas. Its only other major
tributary is Aiken Creekvhich drains a portion of Bowie County starting near Leary, Texaable listing the monitoring sites
utilized in the basin summary and a map showing site locations can be found on the previous two pages.
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The monitoring sites that have data available for use in evaluating water quality in the Lower Sulphur Réreh&dadre
described in the following table, Lower Sulphur River Watershed Site Summary.

Lower Sulphur River WatersheSite Summary

Site ID |Site Description |Type |Segment |County |Latitude Longitude On Segment
10206 HOOKEBRANCH ON COUNTY RD STREAM 304 Bowie 33.339863 -94.014419

10207 ROCKY CREEK AT STATE LINE ROAD |STREAM 304 Bowie 33.368397 -94.042938 N
10208 HOWARD CREEK AT FM 558 STREAM 304 Bowie 33.388248 -94.066308 N
10209 WAGNER CREEK AT S LAKE DRIVE ~ |STREAM 304 Bowie 33.405167 -94.061586 N
10210 NIX CREEK AT STATE LINE AVENUE  |STREAM 304 Bowie 33.413422 -94.045066 N
10211 SWAMPOODLE CREEK AT W 5TH ST |STREAM 304 Bowie 33.421326 -94.051308 N
10212 SULPHUR RIVER BRIDGE ON US 59  |STREAM 301 Bowie 33.304611 -94.15186 Y
10224 DAYS CREEK AT SH 237 STREAM 304 Bowie 33.318798 -93.999025 Y
10225 DAYS CREEK DNSTRM OF STLINERD |STREAM 304 Bowie 33.330296 -94.028127 Y
10226 DAYS CREEK AT STATELINE RD STREAM 304 Bowie 33.352962 -94.04323 Y
10227 DAYS CREEK DNSTRM OF HOWARD CFSTREAM 304 Bowie 33.378056 -94.05028 Y
10228 DAYS CREEK NEAR KERR MCGEE STREAM 304 Bowie 33.393017 -94.056833 Y
10229 DAYS CREEK AT LUBBOCK ST STREAM 304 Bowie 33.405457 -94.051022 Y
13783 SULPHUR RIVER AT KCS RAILROAD  |STREAM 301 Bowie 33.272068 -94.046222 Y
14431 WAGNER CREER KOPPRAS SITE STREAM 0304C Bowie 33.413673 -94.066522 N
14432 DAYS CREEK ABOVE WWTP STREAM 304 Bowie 33.376179 -94.048997 Y
14475 WAGNER CREEK AT US 82 STREAM 0304B Bowie 33.443367 -94.107997 N
15254 COWHORN CREEK AT TUCKER ST STREAM 0304B Bowie 33.441406 -94.074438 Y
15256 SWAMPOODLE CREEK AT RICHMOND |STREAM 0304A Bowie 33.440273 -94.056061 N
15341 FOURTH STREET STORM DRAIN PIPE |PIPE 304 Bowie 33.420444 -94.05067 N
15342 'SWAMPOODLE CREEK AT W BROAD S'|STREAM 0304A Bowie 33.418629 -94.049625 N
17324 COWHORN CREEK AT US 67 STREAM 0304B Bowie 33.421772 -94.072777 Y
17325 WAGNER CREEK AT SH 93 STREAM 0304C Bowie 33.405121 -94.061666

‘18355 |WAGNER CREEK AT N BISHOP RD |STREAM |0304C |Bowie |33.431866 |—94.097336 |N
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The data that is available for th@rious monitoring sites along with the dates and monitoring entity are summarized in the
following table, Lower Sulphur RivBeview of Monitoring.

Lower Sulphur RivegReview of Monitoring
Site - 301 Date-Range/Entity* Frequency Parameter Groups**
Site 10212 Sulphur River Bridge at US 59 9/1968- 4/1975 (FO) Monthly Conventional, Field, Bacteria, Metals,
7/1975¢ present (FO,GS) Quarterly Organics
Site 13783 Sulphur River at KCS Railroad 11/1993- present (FO) Quarterly Conventional, Fiel@acteria, Metals, Organics
Site - 304 Date Range Frequency Parameter Groups
Site 10206 Hooker Branch on County Road 12/1980 (CO) 1 Event Conventional, Field
Site 10207 Rocky Creek at Stateline Road 12/1980 (CO) 1 Event Conventional, Field
Site 10208Howard Creek at FM 558 12/1980 (CO) 1 Event Conventional, Field
Site 10209 Wagner Creek at S Lake Drive No Data
Site 10210 Nix Creek at Stateline Avenue 10/1980 (CO) 1 Event Conventional, Field
10/2004¢ 7/2005 (TC) Quarterly
Site 10211 Swampoodf@reek at W % Street 12/1980 (CO) 1 Event Conventional, Field
Site 10224 Days Creek at SH 237 12/1980 (CO) 1 Event Conventional, Field
Site 10225 Days Creek Downstream of Stateline Road 12/1980 (CO) 1 Event Conventional, Field
Site 10226 Days CreekStateline Road 5/1969- 4/1975 (FO) Monthly Conventional, Field, Bacteria, Biology, Metals, Organics
7/1975-9/1976 (FO) Quarterly
8/1977- 12/1980 (FO) Annually
8/1981- present (FO,TC) Quarterly
Site 10227 Days Creek Downstream of Howard Creek| 12/1980(CO) 1 Event Conventional, Field, Bacteria, Biology, Metals, Organics
5/2004¢ 7/2004 (TC, FO) Quarterly
Site 10228 Days Creek Near Kerr McGee 12/1980 (CO) 1 Event Conventional, Field, Bacteria, Biology, Metals, Organics
5/2004¢ 7/2004 (TC,FO) Quarterly
Site 10229 Days Creek at Lubbock Street 12/1980 (CO) 1 Event Conventional, Field, Bacteria, Biology, Metals, Organics
5/2004- 7/2004 (TC,FO) Quarterly
Site 14431 Wagner Creek at Koppras Site Site 14475 Wagner Creek at US 82 | 9/1995-8/1996 (FO) | Annually
3/2004- 8/2005 (TC) | Monthly
Site 14432 Days Creek Above WWTP 4/2001¢ 8/2001 (TC) Monthly Conventional, Field, Bacteria, Biology, Metals, Organics
Site 15254 Cowhorn Creek at Tucker Street 8/1994-8/1998 (CL) Monthly Conventional, Field, Bacteria, Biology
10/2004- 7/2005 (TC) Quarterly
Site 15256 Swampoodle Creek at Richmond 8/1994¢ 9/1995 (SU) Monthly Conventional, Bacteria, Biology, Metals, Organics
Site 15341 Fourth Street Storm Drain Pipe 4/1995¢ 9/1995 (SU) Monthly Conventional, Bacteri®iology, Metals, Organics

[50]



Sulphur River Basin Authority Basin Summary Report, FY ZFO0200¢

Site 15342 Swampoodle Creek at W Broad Street 8/1994- 9/1995 (SU) Monthly Conventional, Field, Bacteria, Metals, Organics
4/2001-7/2001 (TC)

Site 17324 Cowhorn Creek at US 67 4/2001¢ 7/2001 (TC) Monthly Conventional, Fieldacteria, Biology

Site 17325 Wagner Creek at SH 93 2/1980 (FO) 1 Event Conventional, Field, Bacteria, Biology
4/2001¢ 7/2001 (TC) Monthly

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

*FO = field office (TCEQ). GS = USGS, TC = Texarkana College, TL = Texas A&M Trace Element Research LaboratonyraCoffic@ CEQ Ce
**Conventional = typical water chemistry (total dissolved dslitotal suspended solids, chloride, sulfate, ammajanitrate-N, total nitrogen, total
phosphate and chlorophyll)

Field = dissolved oxygen, pH, conductivity, temperature and observations

Bacteria = E. coli

Biology = fish, benthics, and habitat

Metals = variable

The following tables contain the references from the Texas Se808(d) Lisand theWater Bodywith Goncern for Use
Attainment and Screening Levels litat apply to the Lower Sulphur River Watershed. These are used for reference throughout the
discussion of the Lower Sulphur River Watershed.

Summary of Texas Section 303(d) References to L8ulphur Basin 2002008

2006 Texas 303(d) List

Parameter(s)

2008 Texas 303(d) List

Parameter(s)

SegID: 0304A
Swampoodle Creek

0304A_01 Entire segment

impaired fish community
impairedmacrobenthic
community

0304A_01 Entire
segment

impaired fishcommunity
impaired macrobenthic
community

SeglD: 0304B
Cowhorn Creek

0304B_01 Entire water bod]

impaired fish community
impaired macrobenthic
community

0304B_01 Entire water
body

impaired fish community
impaired macrobenthic
community

Summary ofVater Bodies with Concerns for Use Attainment and Screening Levels References to Lower Sulphur River 2&§ia 2004

2004 Concerns List Parameter(s) 2006 Concerns List Parameter(s) 2008 Concerns List | Parameter(s)
SeglID: 0301 Lower 9 miles excessive algal growth | 0301_01 Lower 9 miles chlorophylta 0301_01 Lower9 | chlorophylta
Sulphur River miles
Below Wright 0301_02 Upper 10 miles chlorophylta 0301_02 Upper 10| chlorophylta
Patman Lake miles
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Site 10212Sulphur River at US Hwy 59, Flow, ¢

y =-0.3884x + 16183R2 = 0.0272 N =134, AVG = 2847.7, STDEV = 3739.
P-value = 0.0560,-5tat =-1.928 Maximum Value = 100,000 (11/20/1974)
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The influence of WPL @tream flowcannot be
overstated. The spillway release governs the flow in this
segment and can range from a legal maximum of 10,000 cfs
to zero depending on the gate opening and head pressure.
The largest flow in the segment (100,000 cfs) was recorded
in 1974. Gher streams in the Sulphur Basin had unusually
high water flows during 1974. The gate that releases the
water from the lake is set in the bottom of the river
channel and releases water from the bottom of the lake.
The stream flow chart details the hisioof the Lower

Sulphur River since 1973 to the present. From the stream

flow, chart the high variability of the flow is evident. The measurements are mostly quarterly so making absolute statements about
the overall flow is difficult. Other annual flovath for White Oak Creek and Sulphur River above WPL and the gated releases from
WPL (introduction) indicate that the chart represents thell flow into WPL over time.

Site 10212Sulphur River at US Hwy 59, Chlorophyll (32211 & 70958\
n=109, AVG = 21.84, STDEV = 25.7¢
Nondetects = 16 (as lower limit),
Screening Level= 14T
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Segment 301 has beenvdater Bodywith Concern for
Use Attainment and Screening Lewwiee 2004 The concern
in 2004 was for excessive algal growth. In 2006 and 2008 the
concern was for chlorophyd that exceeded the screening
level. Algal growth is now quantified in terms of chlangipa
concentration. The chart for chlorophlversus time is
included. The analysies beersomewhat complicated by an
analytical method change made in 2004. The overall trend is
unchanged over the years. Two large spikes are apparent in
1974 and2006. The 2006 data point was replicated by a value
obtained at the KCS Railroad Bridge site, a few miles
downstream. The screening level for chloropfayls 14.1ng/L.
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The concentration of chlorophyédl exceeds the screening level for abbatf the neasurements (55 outfdl09 measurements). In
comparing the chlorophyt data with the flow data, it is can be seen that the high chloroghythlues occur when the flow is low.
When the flow is low, the concentration of chlorophglregularly exceed$ie 14.1ng/L screening level.

The ammonianitrogen concentration has exceeded the

Site 10212Sulphur River Bridge, Ammonia (610), .3m, mg
y =-8E08x + 0.1325
2— n =124, AVG = 0.0130, STDEV = 0.12¢
R2 =706 v
P-Value = 0.977 -Stat =-0.0287 Nondetects = 24 (as lower limit)
08 Screening Level = .33

screening level on a number of occasions. The accompanying
chart details the concentration of ammonia versus time. The
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higher levels usually occur at times of low floAmmonia
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nitrogen depth profile studies conducted by the USGS on
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monitoring sites near the danmdicated high concentrations of
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bottom of the lake could contribute to the high ammonia
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nitrogen concentrations. Ammonia is a nutrient and could
contribute to the algal growth. None of the other parameters

reported reachedhe screening level of concerfihese included nitrat@itrogen, totatphogphorus, and orthophosphate
phosphorus. The concentrations often exceed the laboratory detection limits.

Site 10212Sullphur River at US Hwy 59. E. coli #/100mL
n =95, AVg = 48.35, STDEV = 144.74
Geometric mean = 10 (< 126 criterig
% Samples Above 25 % requirement= 2.1 % < 25 % criteria
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The Lower Sulphur River is not currently on the Texas Section
303(d) List of Impaired Waters for years 2004, 2006, or 2008. The
stream seldom exceedhke criteria for total dissolved solids,

chloride, sulfate, dissolved oxygen, or pH. The E. coli count exceeds
the criteria on occasiarbut the number does not meet the

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

coli counts versusrie is included with the geometric mean and 25

% rule calculations.
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8.3 million gallons of treated waste watdaily at its outfall on Days Creek.

Sulphur River Basin Authority Basin Summary Report, FY ZFO0200¢

Days Creek drains the bulk of the citi@exarkanaTexas and Arkansas, amihsh, Texas. It is formed by the convalescence
of Wagner Creek, Cowhorn Creek, Swampoodle Creek, and HegksiCfairly close proximity. These streams originate in an urban
environment and are channelized at various points. All of the streams are impacted by a number of point and nonpoint sources
The outfall of the Wake Village Waste Water Treatment Henear the upper reach of Wagner Creek. In addition to the flow from
above its origin, Days Creek drains two superfund sites, an industrial site (inactive) and the Texarkana Waste Watet Plaatmen
TWWTP. The two superfund sites and the indussitak were used for many years in the production of railroad cross ties. The
stream sediment is heavily contaminated with the various components of cre¢Set Chart this Sectionfhe TWWTP releases

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

Site 10226éDays Creek at Stateline, Nitratid, mg/L
n =88, AVG = 4.153, STDEV = 5.546
Nondetects = 9
Screening Level = 1.95 mg/|====
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TexasArkansas Line and represents all of the water
flowing from the Texarkana area. Days Creek is not
currently on the Texas Secati®03(d) List of Impaired
Waterways for 2008 and has not been since before
2004. Itis currently noted asVdater Bodywith

Concern for Use Attainment and Screening Levidis.
concentration of nitratenitrogenisabove the

screening level of 1.95 mg/In@ regular basis. A chart
of the nitrate-nitrogen concentration is in this section.
The lone data point that is below the screening level
since 1995 (¥ quarter 20®) was taken when the
streamhad a high flow level (bank full). This is a classic
exampe of point source behavior.



Three parameters, dissolved oxygen, ammemteogen, and total phosphorusare of interest in a positive fashion. Their
charts are included in this section. These parameters have changed for the better simtstdhation of the TWWTP. The
dissolvedxygenconcentrationhas risen well above the minimum criterion of 3.0 mg/L and the ammboitiagen and total
phosphorusconcentrationsare well below their screening level of 0.11 mg/L and 0.20 mg/L, respectively. Tlhe areaexcellent
testimony to the effectiveness of modern water treatment in reducing the impact of municipal waste water.

Site 10226Days Creek at Stateline Rd, Total Phosphorous, mgl/L, Site 10226Days Creek at Stateline Rd, Dissolved Oxygen, mg/l
n=117, AVG = 1.428, STDEV 1.908 n =180, AVG = 4.941, STDEV = 3.327
Screening level = 0.69 mg/l==—— Screening level = 3.0 mg/l==——
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Site 10226Days Creek at Stateline Rd, Ammosiia mg/L
n=116, AVG = 4.1219, STDEV = 8.874
Screening Level = 0.33 mgffm—
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The cresote residue in Days Creek has been the subject of study by TCEQ personnel. The main body of infoeteitémtins
two papersby Art Crowe (1993) and Rob Cook (2004). The papers describe the levels of contamination of sediment, and the impact
on the biological communityrespectively The cresote residues are composed primarily of polyaromatic hydrocsyBétHs (See
Table for details)that are spread through most of the Days Creek subwatershed. The studies by Mr. Crowe and Mr. Cook focused

Site 10227,
Days Creek Downstream of Howard Creek
Hg/Kg (dry weight)

Polyaromatici

Hydrocarbon, PAH 2004 Chyrene 6080
Naptthalene 7380 Benzo(a)pyrene | 5660
Pyrene 25500 Acenaphthene 607
Phenanthrene 50100 Benzo(a)antracenq 6940
Fluoranthene 65800

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

Both Cowhorn Creek and Swampoodle Creek

are listed on he Texasection 303d List of Impaired Watéos 2008 for impaired biological community. Each stream was
monitored twice in the summer of 2005, a period of extensive drought. The urban nature of the streams means that they are ve
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flashy (irregular flav) due to rain water flow from buildings and parking lots and some channelization. The habitat is quite variable,
ranging from intermediate to limited quality, depending on the reach that is evaluated. There are numerous storm watks. outfa
The wateris subject to contamination by fertilizer and pesticides used on lawns and businessaldmg with runoff from roads and
buildings. In spite of the problems associated with urban streams, these streams support an active sunfish populatain in cer
spots and are utilized for fishing by some locals. In view of the consideration given to different ecoregions, the coitdisting

urban streams on the Tex&ection 303d List of Impaired Watstsuld probably be different than rural areas

CowhornCreek was monitored by Texas Watch volunteers (now Texas Stream Team) fre&d®2899uring this period,
Cowhorn Creek was noted to have high conductivity (usually associated with high salt concentration). The conductigty was hi
(>2000 ppduring perods of low flow and lower when the flow was high. The source was ttacaduilding occupied by a financial
organization. The building had a ground source heating and cooling system and the return flow was being released into Cowhor
Creek. The buildg hassince been demolisheaind replaced. The site was monitored during FY 2005, and the conductivity was
normal for streams in this area (14200 uS). The conductivity chart for Cowhorn Creek is in this section.

Site 15254Cowhorn Creek at Tucker Street, Conductiving
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Conclusions

T

The LowelSulphur River, segment 0301, is highly impacted by the release of water from WPL. Little can be done to change
the flow since it is controlled to suppress flooding.

Days Creek water quality has improved over the past twenty years. The mittedgen cacentration is higher than the
screening level of 1.95 mg/L. The concentration of creosote residues in sediment is high.

Both Cowhorn Creek and Swampoodle Creek have limited biological communities. The habitat is also limited. These
parameters need to & considered in terms of the location of the sites and criteria applied.

Recommendations

l

1
il

Any improvement in the water quality and flow regimen of the water released from WPL would improve the water quality for
the Lower Sulphur River. This could be aeéd by reducing the nutrient level in WPL. The flow regime would be impacted

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

Potential methods to reduce the nitrateitrogen in Days Creek should be evaluated.

The urban nature of Cowhorn Creek and Swampoodle Creek should be given consideration when the biological and habitat
criteria are applied.Changes in the TSWQS should be considered.
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Wright Patman Lak&Vatershed

The Wright Patman Lake Watershedanposed of Wright Patman LaRé&/PL)and the areas drained by the streams flowing
into the lake but not including Sulphur Riv&egment 303. The larger streams are listed inihigght Patman Lake Watersh&ite
Summary WPL is the only water body in the watershisted on the TexasSection 303(d) List of Impaired Watérs years 2004,
2006, or 2008. Various portions of the lake ($erasSection 303(d) List of Impaired Waters Summairg)listed for dpressed
dissolved oxygen and high pH. Parts of \W&le beeron the list,Water Bodeswith Concersfor Use Attainment and Screening
Levelssince 2004. The concerfar FY 200&re elevatedammonia and chlorophyt concentrations The areas of WPL aticheline
are detailed in thdable, Water Bodiesvith Concensfor Use Attainment and Screening Levels Summary.
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The monitoring sites that have data available for use in evaluating water quality in the Wright Patman Lake Watershed are
described irthe following table, Wright Patman Lake Watershed Site Summary

Wright Patman Lake Watershed Site Summary
Site ID Site Description Type Segment County Latitude Longitude On Segment
10213 WRIGHT PATMAN LAKE NEAR DAM RESERV 302 Cass 33.30088 -94.181791  |Y
10214 WRIGHT PATMAN LAKE AT SH 8 RESERV 302 Bowie 33.259361 -94.35278 Y
14097 WRIGHT PATMAN LAKE SITE AC RESERV 302 Bowie 33.311337 -94.165913  |Y
14098 WRIGHT PATMAN LAKE SITE AL RESERV 302 Bowie 33.317501 -94.16722 Y
14099 WRIGHT PATMAN LAKE SITE BC RESERV 302 Bowie 33.358086 -94.200641 Y
14100 WRIGHT PATMAN LAKE SITE CC RESERV 302 Bowie 33.326389 -94.19139 Y
14102 WRIGHT PATMAN LAKE SITE DC RESERV 302 Bowie 33.285 -94.21806 Y
14103 WRIGHT PATMAN LAKE SITE EC RESERV 302 Bowie 33.25528 -94.23639 Y
15061 WRIGHT PATMAN LAKE AT N SHORE RESERV 302 Bowie 33.349926 -94.177647 Y
15946 EAST FORK ELLIOTT CK AT FM991 STREAM 302 Bowie 33.393753 -94.239263 N
15947 RICE CREEK AT FM1840 STREAM 302 Bowie 33.436131 -94.449105 N
16205 WRIGHT PATMAN LAKEAATANTA RESERV 302 Bowie 33.23473 -94.259152  |Y
16857 WRIGHT PATMAN LAKE EAST OF SH8 RESERV 302 Cass 33.252312 -94.296347 |Y
16858 WRIGHT PATMAN LAKE W OF SHS8 RESERV 302 Bowie 33.271252 -94.40928 Y
16859 WRIGHT PATMAN LK AT IP INTAKE RESERV 302 Cass 33.297779 -94.1725 Y
16860 WRIGHT PATMAN LK IN BIG CREEK RESERV 302 Bowie 33.326946 -94.2125 Y
16863 ANDERSON CREEK AT CR4126 STREAM 302 Bowie 33.346584 -94.436155 N
16864 BIG CREEK AT BOWIE CR1113 STREAM 0302A Bowie 33.346043 -94.340416 N
16866 AIKENCREEK AT SHERWOOD FOREST STREAM 302 Bowie 33.357197 -94.140663 N
17326 BOONE CREEK AT CR 1216 STREAM 0302B Bowie 33.378307 -94.211216 N
18356 AIKEN CREEK AT US HIGHWAY 67 STREAM 302 Bowie 33.402267 -94.165329 N
18555 RICE CREEK AT BOWIE CR 4125 STREAM 302 Bowie 33.345211 -94.408287 N
18556 CANEY CREEK AT US 67 STREAM 302 Bowie 33.348808 -94.292641 N
18824 TRIB OF ELLIOT CREEK AT FM 991 STREAM 302 Bowie 33.402538 -94.217293 N
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The data that is available for the various monitoring sites along with the dates and monitoring entity are summarized in the
following table,Review of Monitoring Wright Patman Lake Watershed

Review of Monitoring Wright Patman Lake Watershed
Site- 302 Date-Range/Entity* Frequency Parameter Groups**
Site 10213 Wright Patman Lake near Dam 9/1973- 1/2000 (FO) Quarterly Conventional, Field, Bacteria, Metals, Organics
Site 10214 Wright Patman Lake at SH 8 7/1986- 1/2002 (FO,GS) Annually Conventional, Field, Bacteria, Metals
3/2002- present(FO,GS,TC) | Quarterly
Site 14097 Wright Patman Lake Site AC 1/1993- 8/2006 (GS) Quarterly Conventional, Field, Bacteria, Organics
Site 14098 Wright Patman Lake Site AL 8/1996- 2/1998 (GS) Annually Field
Site 14099 Wright Patman Lake Site BC 1/1993- 8/2006 (GS) Quarterly Conventional, Field, Metals
Site 14100 Wright Patman Lake Site CC 1/1993- 8/2006 (GS, WC) Quarterly Conventional, Field, Metals, Organics
Site 14102 Wright Patman Lake Site DC 1/1993- 8/2006 (GS) Quarterly Field
Site 14103 Wright Patman Lake Site EC 1/1993- 8/2006 (GS) Quarterly Conventional, Field, Metals
Site 15061 Wright Patman Lake at N Shore 11/1998- present (FO,TC) Quarterly Conventional, Field, Bacteria, Metals
Site 15946 East Fork Elliott Creek at FM 991 3/2000- 10/2000 (TC) Quarterly Conventional, Field, Biological
Site 15947 Rice Creek at FM 1840 2009 Monitoring (TC) Quarterly
Site 16205 Wright Patman Lake at Atlanta 11/1998- present (FO) Quarterly Conventional, Field, Bacteria, Metals
Site 16857 Wright Patman Lake East of SH 8 10/2000- 5/2007 (FO) Quarterly Conventional, Field, Bacteria
Site 16858 Wright Patman Lake West of SH 8 10/2000- 7/2001 (FO) Quarterly Conventional, Field, Bacteridletals
Site 16859 Wright Patman Lake at IP Intake 5/2000¢ present (FO,TC) Quarterly Conventional, Field, Bacteria, Metals
Site 16860 Wright Patman Lake in Big Creek 10/2000- present (FO) Quarterly Conventional, Field, Bacteria, Metals
Site 16863 Andson Creek at CR 4126 3/2000- present(TC) Quarterly Conventional, Field, Bacteria, Biology
Site 16864 Big Creek at Bowie CR 1113 3/2000- 7/2006 (TC) Quarterly Conventional, Field, Bacteria, Biology
Site 16866 Aiken Creek at Sherwood Forest 3/2000- 10/2000 (TC) Quarterly Conventional, Field, Biology
Site 17326 Boone Creek at CR 1216 4/2001- 8/2001 (TC) Monthly Conventional, Field, Bacteria, Biology, Metals, Organics
Site 18356 Aiken Creek at US Hwy 67 10/2004- 7/2005 (TC) Quarterly ConventionalField, Bacteria, Biology
Site 18555 Rice Creek at Bowie CR 4125 11/2005- 7/2006 (TC) Quarterly Conventional, Field, Bacteria, Biology
Site 18556 Caney Creek at US 67 11/2005- 7/2006 (TC) Quarterly Conventional, Field, Bacteria, Biology
Site 18824 ributary of Elliott Creek at FM 991 11/2006 (FO) 1 Event Metals, Organics

*FO = field office (TCEQ). GS = USGS, TC =

Texarkana College, TL = Texas A&M Trace Element Research LabqaZerytr&l@fficECE

**Conventional = typical water chemistry (total dissolved solids, total suspended solids, chloride, sulfate, arNmmtrate-N, total nitrogen, total

phosphate and chlorophyll)

Field = dissolved oxygen, pH, conductivity, temperature and observations

Bacteria = E. coli
Biology = fish, benthics, and habitat
Metals = varible
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The following two tables contain the references from the Texas Se8€8(d) Lisand theWater Bodiesvith Concerns for
Use Attainment and Screening Levels tisés apply to the Wright Patman Lake Watershed. These are used for reference

throughout thediscussion of the Wright Patman Lake Watershed.

Summary of Texas Section 303(d) References to Wright Patman Lake Watershe2Q084

2004 Texas 303(d) List

Parameter(s)

2006 Texas 303(d)st

Parameter(s)

2008 Texas 303(d) Lig

Parameter(s)

400 acres, south dam

depressed dissolved
oxygen

0302_01 800 acres
near dam

depressed dissolved
oxygen

300 acres at International Papg

depressed dissolved

0302_02 30@cres

depressed dissolved

0302_02 300 acres

depressed dissolved

depressed dissolved
oxygen

in the upper midlake

in the upper midlake

intake oxygen at International Paper| oxygen at International Paper| oxygen
intake intake pH
500 acres in the northeast high pH 0302_04 500 acres| depressed dissolved | 0302_04 500 acres| pH
corner of lake in the northeast oxygen in the northeast
corner of lake corner of lake
SeglD: 0302 200 acres in the northwestern | depressed dissolved | 0302_05 200 acres| pH 0302_05 200 acres| pH
Wright Patman tip of the lake oxygen in the northwestern in the northwestern
Lake high pH tip of the lake tip of the lake
2300 acres in arm, west of dan| high pH 0302_06 Big Creek | pH 0302_06 Big Creek | pH
arm arm
4000 acres in mithke high pH 0302_07 4000 acres| pH 0302_07 4000 acres| pH
in mictlake in mictlake
1600 acres in upper milhke high pH 0302_08 1600 acres| pH 0302_08 1600 acres| pH

4000 acres in upper portion of
lake

depressed dissolved
oxygen

0302_10 4000 acres
in upper portion of

lake

depressed dissolved
oxygen

0302_10 4000 acre
in upper portion of

lake

depressed dissolved
oxygen
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Wright Patman Lake Watershed Water Bodies with Concerns for Use Attainment and Screening Levels
2004 Concerns List Parameter(s) 2006 Concerns List Parameter(s) 2008 Concerns List Parameter(s)
300 acres at International | depressed dissolved| 0302_02 300 acres aj ammonia 0302_02 300 acres a ammonia
Paper intake oxygen International Paper chlorophylta International Paper chlorophylta
pH intake intake
500 acres in the northeast| excessive algal 0302_04 500 acres i ammonia 0302_04 500 acres i ammonia
corner of lake growth the northeast corner | chlorophylta the northeast corner | chlorophylta
SeglD: 0302 Wright of lake of lake
Patman Lake 0302_06 Big Creek arm None Listed 0302_06 Big Creek | chlorophylta 0302_06 Big Creek | chlorophylta
arm arm
0302_09 5000 acres mid | NonelListed 0302_09 5000 acres| None Listed 0302_09 5000 acres | chlorophylta
lake, below Hwy 8 mid-lake, below Hwy 8 mid-lake, below Hwy 8
4000 acres in upper depressed dissolved| 0302_10 4000 acres| ammonia 0302_10 4000 acres | chlorophylta
portion of lake oxygen in upper portion of in upper portion of orthophosphorus
total phosphorus lake lake

The data for WPL Site 16859 can be found in the charts included in this se&8aran be seen, the criterion for pH is
exceeded many times at Site 16889 evenabove9.0on several occasionaNone of the pH data fromie 1.0 m depttsand below
exceed the 8.5 criterionThe surface layer has a high pH tislikelycaused by photosynthés The Secchi depth is fairshallow at
this site and the light does ngtenetrate very deep. The pH in the deeper portions of the lake is less impalitedgrab sample
data collected for dissolved oxygen at these sites show only one sample to be below the 3.0 mg/L criterion for dissawdGeayg
chart in this section)Most grab samples are taken during the middle of the day when the photosynthetic activity is high and the
dissolved oxygen level is typically high at the surface (depth of 0.3 m). It is not unusual for grab samples taken kaléacéhe
during depth pofile studies to be below the 3.0 mg/L criterion. A second criterion for dissolved oxygen is based on the average
dissolved oxygen concentration over al2dur period(diurnal study) Thediurnaldata is not collected at 0.3 m but at the midpoint
between the surface and any thermoclyne that maygresent as determined by a depth profil&even of the average diurnahiz
points for dissolved oxygegimore than 20 %) are below the 5.0 mg/itemion. Twenty percent exceedise 10 percentequiredfor
impairment
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_Site 16859WPL, pH, 0.3m Sites 16859VPL, Dissolved Oxygen, mg/L, 0.3m grab
n=09, AVG =810, STOEV 20578 samples n = 70, AVG = 8.89, STDEV = 2.090
Screening Value = 8.5 pH Unit@mm number <3 =1
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Sites 16859, Dissolved Oxygen-Béur Average, mg/L
n =35, AVG = 7.49, STDEV = 2.29
number<5=7,%<5=20
Criterion = 5 mg/L
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ChlorophyHa is a good indicator of the amount of algae present and is of concern for a reservoir whamcesitation
exceeds 26.7 pg/LA chart detailing the chlorophydl concentration for Site 1685can be found in this sectiorhe chart lists two
storet codes meaning that two methods were used by the laboratories to analyzathples taken from this sitelhe storet 32211
represents the spectrophotometric metho8M 19", 10200 H.2.bThe staett 70953 represents thddorometric method, EPA
445.0. Generallya method is changed when a more sensitive analytical technique is avaifsdaing that acceptable results can
be obtained at lower concentrationsThe spectrophotometric method shaijlin theory, yield slightly lower values than the
fluorometric method The chlorophyHa concentrationgppear to be increasing at this site. The change in analytical method would
contribute to the increaseThe increase could be explained by the rdamnltiyear period of drought and low water conditions
experienced by WPLChlorophyHa concentratios are most pronounced during recent periods of drougivhen the lake level and
lake release was low for several years (See rainfall, flow, and rela@sgharts in the introduction).During periods when WPL is
experiencing low flow and the lake nutrient concentrations are high, the chlorepltghcentrationgeach the higher levelShis
increase in chlorophyh closely parallels the concentratiofts chlorophylta in the Lower Sulphur River (See Lower Sulphur River
Watershed).
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Site 16859WPL Chlorophyla 32111¢) and 70953@ )irg.L, 0.30 m
n =62, AVG 38.8, STDEV = 32.8
Number > 27 = 36 (58 %)
Screening Level = 26f/L —
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WPL is also on the list @ater Bodies with Concerns for Use Attainment and Screening tavatsmonianitrogen. The
ammonianitrogen data for Site 16859 is detailed in a chart in this section. The screening level for amitrogien is 0.11 mg/L.
Some concern hasxisted over how different laboratories apptyethods specified by storett cogkin testing for ammonianitrogen
The value for total ammoniaitrogen is reported in some instances and dissolved ammpitiagen reported in othersboth as
storett 00610. These results should not be expected to be comparable with theatotalonianitrogen being higher than the
dissolved ammonia nitrogenThe USGS has done fairly extensive ammoitiagen studies at Site 14097 which is fairly close to Site
16859 and in the main body of the lak€he USGS usdide method specified by storei0608to analyze fodissolvedammonia
nitrogen. The data USGS collected for ammaitiaogen is detailed in a chart in this section. TH&GStudy is not directly
comparable to the TCEQ ddtacause the sites are different anlket data was collected at vars depths, not just surface samples
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(0.3 m). Three of the samples that exceeded the screening level were surface samples. The similarity of the data profiles b
different method gives some confidence in the validity of the data for ammbitiagen.

Site16859WPL, AmmonieN, (00610) ,mg/L, 0.3 m Site 1409AVPL, AmmonieN (00608), mg/L, 0-B.5 m
n =58,AVG = 0.091, STDEV = 0.06783 n =55, AVG = 0.0899, STDEV = 0.124
number > screening level = 13 (22.4%) number>0.11 =13
Screening Level = 0.11 mg=— Screening Level = 0.11 mgfi=
Maximum =0.64 (1999)
0.45 0.45
0.4 . 0.4
0.35 0.35 >
0.3 —— 0.3 . .
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Data has beewollected at Site 150619cated near the Texarkana Water Intake and the North Shore Campground. When
the Sulphur River flow increases, water tends to back up into this area. Visual observations of buoys and datasonddsmeploye
this ara suggest that biological activity is greater than in the main body of the lake. Buoys left in the water for 24 hotodeend
covered with algae and macroinvertebrates. The pH data collected for surface samples at Site 15061 is detailed innhhishart
section. The pH regularly exceeds the criterion of 8.5 and often is over 9.0. -hloar2dverage dissolved oxygen levels are all
above the screening level of 5 mg/L.
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The northeast corner of WR$& on the list ofVater Bodies with Concerns fdse Attainment and Screening Levetsboth
chlorophylta and ammonianitrogen. The chlorophyl levels at Site 15061 are detailed in the chart on this page. The chloraphyll

concentration regularly exceeds the screening level.

Site 15062WPL North Shore, pH, 0.3 m Site 15062WPL Chlorophyda, pg/L, 0.3 m
n =74, AVG = 8.34, STDEV = 0.618 n =63, = 28.27, STDEV = 19.92
Number > 8.5 = 32, >9 = 12 Number > 26.7 = 28 (44 %)
Screening Level = 8.5 pH UNitgm= Screening Level = 26.7 ug/L ——
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Theammonianitrogen levels at Site 15061 are detailed in the chart in this section. The chart clearly indicates that the
ammonia level tends to be above the screening level at times.
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Site 15063WPL, North Shore Ammonillitrogen, 00610, mg/L, 0.3 m,
n=63. AVG = 0.079, STDEV = 0.054
number > 0.11 = 14 (22%)
Screen Level = 0.11 m Qe
0.25
*
* ¢ ¢
0.2
*
*
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o .~ ¢ A
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¢ * 3 N
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0.05 0000 0006 000 p0 00D 000 oo0 o
>
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This portion of WPL is shallow (3 to 4 m) and open to wind and waiagna The area is not impacted by the main channel
flow. These factors may tend to mix the nutrients from the lower depths and influence the biological activity in the &ga and
macroinvertebrate growth.

The Big Creek Arm of WPL is on 8eetio 303(d List for high pH levels. A chart detailing the pH data collected at Site
16860 can be found in this section. The pH often exceeds the screening level of 8.5 and at times38cdgid Creek Arm is on
the list of Water Bodies with Concerng fdse Attainment and Screening Levdlke chlorophyia data is detailed in a chart in this
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section that clearly show the chlorophyll screening level is exceeded on numerous occasions. The amtragaraconcentrations
exceedthe 0.11 mg/L screeninigvel on three occasion®ut donot exceed the level enough times to exceed the 20 % rule.

) . Site 168660WPL Big Creek Arm, Chlorophgllpg/L, 0.3 m
Site 168660WPL Eilg Creek Arm, EH, 0.3m n= 28, AVG = 32.33, STDEV = 17.0
”:uilk; eAr\ﬁ;-S %;%-ZEI/OD)E;’;E’?“ number > 26.7 = I15 (53.6 ‘/’/o)
2 =9, ) = Screening Level = 26.7 p/L s
Screening Level = 8.5 pH un i@ g !
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Site 16205 is located midway up the lake near Atlanta State Park. This portion of WPL is listed orSeeti&i?803(d) List
for high pH values. A chart detailing the pH data is in this section. The pH exceeds the 8.5 criteria more than 1@rde of3ite
16205 is on the list diVater Bodies with Concerns for Use Attainment and Screening faveigh chlorophyha concentrations. A
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chart detailing the chlorophyt data is in this section. All of the values that exceed the screening level are after 2003 and during a
period of drought.

Site 16205WPL Atlanta State Park, pH, 0.3 m Site 16205WPL Atlanta State Park, Chlorophy|ug/L, 0.3 m
n= 39, AVG = 7.86, STDEV =0.641 n =38, AVG = 26.4, STDEV =22.0
number>8.5=6 (154 %),>9=1 number > 26.7 =12 (31.6 %)
Screening Level = 8.5 pH unitmm Screening Level = 26.7 P/ m—
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The upper part of WPL is on the ER&ction 303(d) Lisince 2004 for depiessed dissolved oxygen. Charts in this section
detail the dissolved oxygetata available for Site 1020WPL at Hwy 8. The first chart is of the grab sample dataset collected at the
surface, 0.3 m. A few of the values from the 0.30 m depth fall belov@ heng/L criterion. Depending on the time frame that is
selected the site may or may not meet the criterion for listing. The second chart details the data-fam24lissolved oxygen
averages. The criterion for listing is somewhat higher for thiampater, 5 mg/L. The 2dour average dissolved oxygen data clearly
shows that the upper portion of the WPL should be listed on the &#tfion 303(d) Lisbr depressed dissolved oxygen
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Site 1021:‘:/1'31'6;' V\ZV% Elzsg(l)vegTOD)g\Q/;in,zjg/L, 0.3m Site 10214WPL Highway 8, Dissolved Oxygen;l2dur AVG, mg/L, n = 32,
number > 3 = 11 (10.8%) ':LYerz r4<155 _52557\’1;})/-7)9
o = 9%
Criterion = 3 mg/l: Criterion = 5 MQ/L
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The ammonianitrogen data for Site 10214 is detailed in a chart in this section. The area of WPL is not currently of concern
for ammonianitrogen, but was on théist of Water Bodies with Concerns for Use Attainment and Screening lte28[34. The

number of data points exceeding the screening level, 0.11 mg/L,,ierl20 %. Some of the data points in recent history exceed the
screening level by substantial amounts.

Only nine data points are available for orthophosphpte®sphorus (00660). Eight ambove the screening level of 0.05 mg/L
with high concentrations of 0.84 and 0.44 mg/L. The USGS has reported orthopheppbagghorus data (0.3 m) usiagdifferent
method (00671). Only three of their 24lata points for 0.3 m exceed the screening levith a maximum of 0.08 mg/L. Eight of 22

samples collected belo@.3 m had orthophosphat@hosphorus concentrations above the screening level (00671). These values
ranged as high as 0.47 mg/L.
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Seventythree data points for total phosphorus at Site Il@are detailed in the chart in this section. Twetiiyee of the
data points (30.7%) are above the screening level (0.2 mg/L) for reservoirs. The last data point (1.64 mg/L, May, 200&}teds
during a high water event. The upper portion of WRluad Hwy 8 has periods of depressed dissolved oxygeneVaks of
nutrients may be sufficient to support alga and aerobic bacteria populatisaiscause the depressed levels of dissolved oxygen.

Site 10214WPL Highway 8, Ammonillitrogen, mg/L, 0.3 m, Site 10214WPL Highway 8, Total Phosphorus, mg/L, 0.3 m
n =70, AVG = 0.0791, STDEV = 0.0729 n=74, AVG = 0.194, STDEV = 0.192
number > 0.11 = 14 (20 %) number > 0.2 = 23 (30.7 %)
Screening Value = 0.11 mgf=— Screening Value = 0.20 mgi=—
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Conclusions

The diurnal dissolved oxygen and pH studies indi¢é®t.should be included on the Texas Section 303(d) List for low
dissolved oxygen and high pH. The causes of this listing are not easy to ascertain from the existing data. Both ted depress
dissolved aygen and low pH are caused by alga growth in the surface layer. Alga growth of this type has to be supported by
available nutrients that contain both nitrogen and phosphorus. Nitrogen is not generally considered to limit alga grauselhec
isasplentiful as dissolved dinitrogen (elemental nitrogen) NBlue green algae have the ability to utilize dinitrogen. Phosphorus is
usually considered to be limiting for alga growth. This means that a sufficient amount of phosphorus has to be availedablé
form or alga growth will be limited. Two sources of phosphorus are available. The sediment on the bottom of the lalke is ric
phosphorus and nitrogen nutrients that result from the anaerobic decay of organic materials. When alga die thdyp el
bottom of the lake, and the decaying deposits become nutrient rich. The older the lake the more important this phenomena
(eutrophication) becomes. Wave action due to wind and water currents can carry the nutrients to the surface were thejrcan ag
support alga growth. When a layer due to temperature differences (thermoclyne) forms, the nutrients may build up in the lowe
layer for extended periods of time. When the thermoclyne breakskupt € I { S A a & he Rutrian®s aré cad@Ndthe2 @S NI €
surface along with a number of volatile components artfish kilE often results. This phenomenon has been reported by campers
and Corp of Engineergpsonnel at WPL.

A second source of phosphorus is the transportation afforded by the wagtifliws into WPL. The water dissolves and
suspends nutrients as it flows over all the surfaces it encounters on its ttietake. The largest source of water for WPL is the
Sulphur River (Segment 303). The river drains much of the basin into WiBWwIsat like a funnel. The Sulphur River (Segment 303)
above WPL is not listed on the Texas Section 303(d) List for any paraméisrsn theWater Bodeswith Concerafor Use
Attainment and Screening Levéds 2008 for high Chlorophydh concentratbns. The nutrient concentrations in the Sulphur River
are not high enough for the segment to be of concern, but at times are higher than the screening level for lakes. Notliemoalgh
data is available to meet the listing requirements due to low levet dissolved oxygen. The Sulphur River has a lot of suspended
matter that is slow to settle. This sediment gives WPL its murky appearance and may carry both nutrients and bacteria.
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Recommendations

Additional monitoring of WPL and the watersheds @b need to be undertaken thelp quantify the sources of nutrients in
the lake. The degree of eutrophication or recycling of nutrients in the lake is hard to determine when the nutrientsriethbyo
the water inflow are not well documented. The matem of the Sulphur River (Segment 303) needs careful monitoring for
nutrients and diurnal dissolved oxygen at Sites 10215 and 10216. These sites are above and below the confluence afrthe Sulph
River with White Oak Creek (Segment 303b). Nutrientlprab on White Oak Creek are detailed under the White Oak Creek
Watershed section. The nutrient concentrations in flows from tributaries tend to be higher when the flow levels areh@gh. T
monitoring should include some monitoring that is targeted fagthilow conditions. The monitoring should be designed to answer
GKS ljdzSadAaz2yT aLa&d GKS GNIXyaLR2NI 2F ydzZiNASyYyda Ayid2 GKtS[ o g SKIEQ
If the answer is yeshen a careful review of point @hnonpoint sources should be undertaken with consideration to a total
maximum daily load study (TMDL).
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Sulphur River Watershed

TheSulphur RiveWatershed(Segment 303) isomposed othe Sulphur Rive(SR up to Segment 305 (North Sulphur River, NSR) and
Segment 307 (Jim Chapman Lake,.J8Isp included igs tributaries and the areas drained by its tributanesh the exception of Segment
303B(White Cak CreekWOC) The larger streams are listed in tBalphur RiveBite SummarySR and its tributaries are noh the Texas
Section 303(d) List of Impaired WateiRarts ofSRhave beeron the list,Water Bodeswith Concerafor Use Attainment and Seening Levels
since 2004. The concexiior 2008 are high chlorophydl concentrations in the lower and middle reaches of B areas oERand timeline
are detailed in thaNater Bodiesvith Concern for Use Attainment and Screening Levels Summary.
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The monitoring sites that have data available for use in evaluating water quality in the Sulphur River Watershed areldesbgbe

following table, Sulphur River Watershed Site Summary.

Sulphur River Watershed Site Summary

Site ID Site Description Type Segment County Latitude Longitude On Segment
10202 CUTHAND CREEK AT FM 1487 STREAM 303 Red River 33.466389 -94.98805 N
10215 SULPHUR RIVER AT US 67 STREAM 303 Bowie 33.251896 -94.623238 Y
10216 SULPHUR RIVER AT US259 STREAM 303 Bowie 33.309071 -94.728613 Y
10217 SULPHUR RIVER NEAR HARTS BLUFF|STREAM 303 Titus 33.391781 -94.949158 Y
10218 SULPHUR RIVER AT CR NW 39 STREAM 303 Red River 33.391644 -95.061241 Y
10219 SULPHUR RIVER BRIDGE AT US 271 |STREAM 303 Red River 33.386402 -95.132947 Y
10220 SULPHUR RIVER AT STATE HWY 37 |STREAM 303 Franklin 33.367813 -95.239705 Y
10221 S SULPHUR RIVER N SULPHRBLUF  |STREAM 303 Delta 33.390556 -95.41139 Y
10222 S SULPHUR R AT SH 19 STREAM 303 Delta 33.355415 -95.59467 Y
16341 MORRISON BRANCH AT US 271 STREAM 303 Red River 33.459599 -95.202475 N
16856 BIG CREEK LAKE NEAR DAM RESERV 0303A Delta 33.396656 -95.695636 Y
16865 BASSETT CREEK AT US 67 STREAM 303 Bowie 33.313248 -94.5676 N
17342 KICKAPOO CREEK AT FM 412 STREAM 303 Red River 33.473221 -94.94003 N
17343 LITTLE MUSTANG CREEK AT CR 1410 |STREAM 303 Red River 33.422707 -95.125763 N
17618 BIG CREEK AT SH 154 STREAM 0303H Delta 33.368362 -95.65331 N
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The data that is available for the various monitoring sites along with the dates and monitoring entity are summarized|iowirey

Sulphur River Basin Authority Basin Summary Report, FY ZFO0200¢

table, Sulphur/South Sulphur RivReview of Monitoring.

Sulphur/South Sulphur RiveReview of Monitoring

Site- 303 Date Range/Entity* Frequency Parameter Groups**
Site 10202 Cuthand Creek at FM 1487 8/1984 (CO) 1 Event Conventional, Field, Bacteria, Biology
2/2002-7/2002 (TC) Quarterly
Site 10215 Sulphur River at US 67 8/1973-4/1975 (FO) Monthly Conventional, Field, Bacteria, Metals, Organics
7/1975-9/1976 (FO) Quarterly
8/1977-10/1979(FO) Annually
9/1981- 3/1988 (FO) Quarterly
8/1988- 7/1993 (FO) Annual
10/1993- present (FO) Quarterly
Site 10216 SulphwRiver at US 259 8/1984 (CO) 1 Event Conventional, Field, Bacteria, Biology, Metals
8/1988 (FO) 1Event
7/1999- 8/1999 (TC) Monthly
5/2002- 8/2002 (TC) Monthly
Site 10217 Sulphur River Near Harts Bluff 8/1984 (CO) 1 Event Conventional, Field
Site 10218&ulphur River at CR NW 39 8/1984 (CO) 1 Event Conventional, Field, Bacteria, Biology
7/1999- 8/1999 (TC) Monthly
712001 ¢ present (FO) Quarterly
Site 10219 Sulphur River Bridge at US 271 9/1968- 4/1975 (FO) Monthly Conventional, Field, Bacteria, Metals, Organics
7/1975-8/1981 (FO) Quarterly
11/1981- 7/1984 (GS,FO) Quarterly
8/1984- 1/2002 (GS,CO) Quarterly
Site 10220 Sulphur River at State Hwy 37 8/1984 (CO) 1 Event Conventional, Field
Site 10221 S Sulphur River N Sulphurbluff 8/1984 (CO) 1 Even Conventional, Field
Site 10222 S Sulphur River at SH 19 9/1973¢ 3/1975 (FO) Monthly Conventional, Field, Bacteria, Metals
711975¢ 9/1979 (FO) Quarterly
10/1981¢ present (GS,FO,CO) Quarterly
Site 16341 Morrison Branch at US 271 8/1998 (PP) 1 Event Field, Biology
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Site 16856 Big Creek Lake Near Dam 8/2000¢ 7/2005 (FO,PW) Quarterly Conventional, Field, Bacteria, Biology, Metals, Organics
PW¢DDT & PCB
Study

Site 16865 Bassett Creek at US 67 3/2000¢ 10/2000 (TC) Quarterly Conventional, FieldBiology

Site 17342 Kickapoo Creek at FM 412 2/2002¢ 7/2002 (TC) Quarterly Conventional, Field, Bacteria, Biology

Site 17343 Little Mustang Creek at CR 1410 2/2002¢ 7/2002 (TC) Quarterly Conventional, Field, Bacteria, Biology

Site 17618 Big Creek at $5¢4 10/2002¢ 7/2003 (TC) Quarterly Conventional, Field, Bacteria, Biology

*FO = field office (TCEQ). GS = USGS, TC = Texarkana College, TL = Texas A&M Trace Element Research LaboratonyraC6ffic@ CEQ Ce
**Conventional = typical water chemistry (total dissolved solids, total suspended solids, chloride, sulfate, arNmuitriate-N, total nitrogen, total

phosphate and chlorophyll)

Field = dissolved oxygen, pH, conductivity, temperature and observations

Bacteria = E. coli
Biology = fish, benthics, and habitat
Metals = variable

The following &bles contain the references from tW#ater Bodeswith Concern for Use Attainment and Screening LevelsHats
apply to theSulphur River WatershedThese are used for reference throughout the discussion of the Sulphur River Watershed.

Summary of Wate Bodies with Concerns for Use Attainment and Screening Levels References to Sulphur River Watersh@®@804
SeqlD: 0303 FY 2004 Parameter FY 2006 Parameter FY 2008 Parameter
gi: Lower 25 miles depressed dissolveq 0303_01 Lower 25 miles None listed 0303 01 Lower 25 miles | chlorophylta
Sulphur/South Sulphur oxygen
ver 0303_02 Middle 25 miles | None listed 0303_02 Middle 25 miles None listed 0303_02 Middle 25 miles | chlorophylta

Site 10215Sulphur River US 67, Chlorophyll (32211 & 70953),

< 70pS, Maximum value=104 (95/1/2001)
n=110,AVG = 10.585, STDEV = 12.945
Screening Level = 14.1 pg/L
Number > 14.1 = 23 (21 %)
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The chlorophy#a data for SR at Site 10215 is detailed in the
embedded chart. Site 10215 is a concern because more than 20 % of
samples exceed 14.1 mg/L. Both the middle and upper reaches of SR
above this site are of concern and listedvélater Bogeswith Concers
for Use Attainment and Screening LeWets2008 due to elevated
concentrations of chlorophyh. When a stream has concerns for
elevated chlorophyla concentrations, there is usually a supply of
nutrients in the water. Alga, the sourcetbk chlorophyHla, need the
nutrients to grow. The SR is not listed on WWater Bodeswith
Concersfor Use Attainment and Screening Leyet2008 for the

common nutrients, nitratenitrogen, total phosphorus, or orthophosphate phosphorus. The chiattsis section detail the concentrations of
the nutrients, nitratenitrogen, total phosphate, and orthophosphapdhosphorus, versus time. The orthophosphateosphorus data is a
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composite of storett codes 00660 and 00671, which are not directly comparabe storett code 00660 is used in this case to put the problem

Site 10215Sulphur River US 67, Total Phosphorus (00665), mg/L Site 10215Sulphur River US 67, Nitratd (00620 and 00630), mg/L
n =109, AVG =0.217, STDEV = 0.117 n=74, AVG = 0.279, STDEV = 0.269
Stream Screening Level = 0.69 Mg Stream Screening Level = 1.95 m@he=—
Resevoir Screening Level = 0.2 m Qs Reservoir Screening Level = 0.37 mgf=—
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in context. The three charts have two screening values for each of the nutrients. The top value is for screening stréaensaar is for
screening lakes. None of the three nutrieeteceed the screening levels for streams on a regular basis. Each of the nutrients regularly exceed
the screening level for lakes. The water from this site flows into WPL after a short period of time and may have amitmgacttient level

in WPL.The chartSite 10215Sulphur River, Dissolved Oxygsimows he dissolved oxygen datar grab samples taken at the surface, 0.3 m.

The chart suggests that dissolved oxygen is not a problem on SR. As discussed earlier in this report, grab sancipiesgakemmiddle of

the day are seldom below the 3 mg/L screening level. During the middle of the day, photosynthesis is at its peak drukyglen ds

produced by plants and algae. After dark, the process is reversed, respiration occurs, arailideaoxygen is used. The concentration of
dissolved oxygen rises and falls as the day progresses. The information that is required for assessment can be obitainaidshydies (24

hour data). Only three sets of 2¥ur dissolvedxygen data fothis site are available with the latest being in 2000. The available data does

not meet the minimum required foassessment.
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Site 10215Sulphur River US 67, Orthophosphapdioshorus
(00660 & 00671), mg/L
Screening Level Stream = 0.37 Mg/l
Screening Level Resevoir = 0.05 mgft=—

Site 10215Sulphur River US 67, Dissolved Oxygen,
0.3 m Grab Sample , mg/L
n =120, AVG =7.05, STDEV = 2.02
Number > 3.0 = 0, Screening Level = 3.0 mg=—
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Conclusions

The chlorophyih level in the lower and middle segments of SR exceed the current criteria for listidgtas Bogdeswith Concersfor
Use Attainment and Screening Leviels2008. The reason for the elevated chloropkgllevels is not clear; howeveufficient nutrients are
present in the stream to support photosynthesis. When SR is low, it is a slow moving stream, and the time for algaéstoarsierable.
Not enough diurnal data is available for an assessment of the dissolved oxygen le®Relsises on 2hour studies.

Recommendations

Monitoring of the SR should be continued with enough regular diurnal studies included to allow for assessment of the @tream f
dissolved oxygen. Enough nutrient data should be collected to evaluate the tenpact of the nutrients on WPL. The data need to be
collected during normal and high flow events.
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White Oak Creek Watershed

The White Oak Creek Watershed (Segment 303B) is composed of White Oak Creek (WOC), its tdindtdhiesareas drairgby its
tributaries (see map) The larger streams are listed in the White Oak C&tkSummary The main stem of WOC is the only water body in the
watershed on theSection 303(d) List of Impaired Watéss years 2004, 2006, or 2008. Various portioh8VOC are listed for depressed
dissolved oxygen and bacteria. Parts dd@have beeristed asWater Bodeswith Concerasfor Use Attainment and Screening Lesee
2004. The concerns for 2008 are total phosphorus, nitratieogen, and orthophosphate phosphorus. The areas of WOCamtmeline are
detailed in theWater Bodiesvith Concern for Use Attainment and Screening Levels Summary.
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The monitoring sites that have data available for usevia@ating water quality ithe White Oak CreeWatershed are described in the

following table White Oak Creek Watershed Site Summary.

White Oak Creek Watershed Site Summary
Site ID Site Description Type Segment County Latitude Longitude On Segment
10198 WHITE OAK CREEK AT US 259 STREAM 0303B Morris 33.27536 -94.74208 Y
10199 WHITE OAK CREEK AT US 271 STREAM 0303B Titus 33.322346 -95.092541 Y
10200 ROCK CREEK AT FM 69 STREAM 0303B Hopkins 33.159969 -95.494863 N
10201 WHITE OAK CREEK AT FM 900 STREAM 0303B Hopkins 33.234268 -95.360116 Y
16447 ROCK CREEK UPSTRM SSPNGS WWTP STREAM 0303B Hopkins 33.149681 -95.550233 N
16697 WHITE OAK CREEK OFF CR NE 35 STREAM 0303B Titus 33.300526 -94.82203 Y
17906 BIG CREEK AT FRANKLIN CR 1018 STREAM 0303B Franklin 33.226082 -95.28894 N
17908 NORTH CANEY CREEK AT CR 3518 STREAM 0303B Hopkins 32.22680 -95.28894 N
17909 EAST CANEY CREEK3AT | STREAM 0303B Hopkins 33.19664 -95.46668 N
18189 STOUTS CREEK AT US HWY 67 STREAM 0303B Hopkins 33.14978 -95.44092 N
20099 WHITE OAK CREEK AT¢M STREAM 0303B Hopkins 33.16956 -95.4936 Y
20100 HORSE CREEK AT TITUS CR 3445 STREAM 0303B Titus 33.27008 -94.82703 N
20101 SMACKOVER CREEK AT TITUS CR 3445 STREAM 0303B Titus 33.27168 -94.82812 N
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Sulphur River Basin Authority Basin Summary Report, FY ZFO0200¢

The data that is available for the various monimgy sites along with the dates and monitoring entity are summarized in the following
table, White Oak CreeReview of Monitoring.

White Oak CreelReview of Monitoring
Site¢ 0303B Date-Range/Entity* Frequency Parameter Groups**
Site 10198 White Oak Creek at US 259 1/1972¢ 4/1974 (FO) Monthly Conventional, Field, Bacteria, Biology, Metals
7/1974¢ 9/1976 (FO) Quarterly
8/1977¢ 9/1978 (FO) Annually
8/1984 (CO) 1 Event
8/1988 (FO) 1 Event
1/1992¢ present (GS,FO) Quarterly
Site 10199 White Oak Creek at US 271 3/1975¢ 8/1976 (FO) Quarterly Conventional, Field, Bacteria, Bioloietals
8/1977¢ 9/1979 (FO) 10/1984, 10/2000 Annually
(GS) Quarterly
10/2000¢ present (FO) Quarterly
Site 10200 Rock Creek at FM 69 8/1987 (FO) 1 Event Conventional, Field, Bacteria, Biology
11/2007¢ present (TC) Quarterly
Site 10201 White Oak Creek at FM 900 3/1987¢ 6/1989 (FO) Biannually Conventional, Fiel®Bacteria, Biology, Metals
10/1999¢ present (FO) Quarterly
Site 16447 Rock Creek UPSTRM Sulphur Springs W| 8/1999 (FO) 1 Event Conventional, Field, Biology
Site 16697 White Oak Creek off CR NE 35 7/1999¢ 8/1999 (TC) Monthly Field, Biology
Site 17906 Big Creek at Franklin CR 1018 10/2003¢ 7/2004 (TC) Quarterly Conventional, Field, Bacteria, Biology
Site 17908 North Caney Creek at CR 3518 10/2003¢ 7/2004 (TC) Quarterly Conventional, Field, Bacteria, Biology
Site 17909 East Caney Creek 3 | 10/2003¢ 7/2004 (TC) Quarterly Conventional, Field, Bacteria, Biology
Site 18189 Stouts Creek at US Hwy 67 10/2003¢ 7/2004 (TC) Quarterly Conventional, Field, Bacteria, Biology
Site 20099 White Oak Creek at FM 69 11/2007¢ present (TC) Quarterly Conventional, Field, Biology
Site20100 Horse Creek at Titus CR 3445 11/2007¢ present (TC) Quarterly Conventional, Field, Biology
Site 20101 Smackover Creek at Titus CR 3445 11/2007¢ present (TC) Quarterly Conventional, Field, Biology

*FO = field office (TCEQ). GS = USGS, TC = Texarkana College, TL = Texas A&M Trace Ekniatidiesegr CO = TCEQ Central office
**Conventional = typical water chemistry (total dissolved solids, total suspended solids, chloride, sulfate, arNmitriate-N, total nitrogen, total
phosphate and chlorophyd)

Field = dissolved oxygen, pH, conductivity, temperature and observations

Bacteria = E. coli

Biology = fish, benths, and habitat

Metals = variable

The following tables contain the references from ®@3(d) Lisand theWater Bodywith Concern for Use Attainment and Screening
Levels listshat apply to theWhite Oak CreelWatershed. Tese are used for reference throughout the discussion oMtete Oak Creek
Watershed.
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Summary of Section 303(d) References to White Oak Creek Watershed 2008

SeglD: 0303B White Oak
Creek

2004 Texas 303(d) List

2006 Texas 303(d) List

2008 Texa803(d) List

Lower 25 miles of

depressed dissolved

0303B_01 Lower 25

depressed dissolved

0303B_01 Lower 25 milg

depressed dissolved oxygen

segment oxygen miles of segment oxygen of segment
Middle 25 miles near depressed dissolved] 0303B_02 Middle 25 depressed dissolved] 0303B_02 Middle 25 depressed dissolved oxygen
Hwy 271 oxygen miles near Hwy 271 oxygen miles near Hwy 271

Upper 25 mile segment

depressed dissolved
oxygen

0303B_03 upper 25 mile

of segment

depressed dissolved
oxygen bacteria

0303B_03 upper 25 miles
of segment

depressed dissolved oxygen,
bacteria

Summary of Water Bodies with Concerns for Use Attainment and Screening Levels References to White Oak Creek WatersR6é02004

FY 2004 FY2006 FY 2008
Lower 25 miles of segmen| aluminum (acute) in | none none none none
water
depressed dissolved
SeglD: 0303B White Oak oxygen
Creek Middle 25 miles near Hwy | depressed dissolved | none none none none
251 oxygen
Upper 25 miles of segmen Upper 25 miles of orthophosphorus Upper 25 miles of segmen| total phosphorus
segment total phosphorus nitrate
nitrate orthophosphorus

Thelower portion of WOC is on th&ection 303(d) List of Impaired Watérs depressed dissolved oxygen levels. A chart for the

existing data for dissolved grab samples at Site 104 88&bedded in this sectioNone of the grab sample data poirdse below the

screening level of 3 mg/L. The listing is based on the avera@ehafur dissolved oxygen data. A chambedded in this sectiodetails the

24-hour average dissolved oxygen data
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Site 10198White Oak Creek, Dissolved Oxygen , grab sample, mg Site 10198White Oak Creek U;gz/?_& Dissolved Oxygenr-ddr Avg,
Screening Level = 3 mg/e— n=12, AVG = 5.18, STDEV = 0.805
14 Number <5 =4 (33 .3 %)
Screening level = 5 M/ i
12 - N v . 7
. . . *
10 S LY — P 6.5
. o . - s 6 L
® REE . — LT 5.5 - ..
° . «* . *e 00 R
6 Tmis NPT 5 S
4 .‘.: oo ., . . 0$.°.0 ‘ .:.: .. °o. 45 *
hd &
2 4 ¢
3.5
0 T T T 1 3
1970 1980 1990 2000 2010 2000 2005 2010

Site 10211White Oak Creek at FM 900, E. coli #/100 mL, Method 31699
n =25, AVG = 492, STDEV = 677
Number Greater 394 = 12 > 25 %
Criterion = 394 E. coli/100 s
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Data collected at Sit&#0199 (WOC at US 2% very similar to that from the downstream site (Site 10198). The middle portion of WOC
is listed for dissolved oxygen based on then®dir dissolved oxygen average data. The upper portion of WOC is listed Sadtien 303(d)
List of Impaired Water®or depressed dissolved oxygen levels and bactéflae bacteria data is displayed on a chart in this section. As with
Sites 10198 and 10199, the dissolved oxygen listing was basediwuR4verage dissolved oxygen criteria. The nitr@iteogen and otal
phosphorus data for Site 10201 is detailed in charts embedded in this section.

Site 10203White Oak Creek FM 900, Total Phosphorus, mg/L Site 10203White Oak Creek FM 900, Nitrateitrogen, mg/L
n=41, AVG = 1.33, STDEV = 0.956 n=14, AVG = 2.75, STDEV =0.279
number > 0.69 = 27 (65.7 %) Number > 1.95 =6 (42.9 %)
Screen Level = 0.69 mQHem— Screening Level = 1.95 mg/L=——
4 12
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The upper reach of WOC is of concern because of high nutrient levels. From this data, it is clear that concerns Esistiffotilt to
determine thesources that are fueling the high levels of nutrients in the upper portions of the stream and potentially causing theddvedis
oxygen levels further downstream.

Page |90



Sulphur River Basin Authority Basin Summary Report, FY ZFO0200¢

A number of the tributaries of WOC have been the subject of systematic stddieng thepast eight yearsThe nutrient, pH, bacteria,
and flow data are detailed in the accompanying table (White Oak Creek TributaBa#jcient data for assessment of the individual streams
is not currently available due to the nature of systematic studEesamination of systematic data can point to where problems may exist and
where more study is warranted. In thghite Oak Creek Tributaries Taltlee value of each parameter that exceeds its level of concern is
listed in red (italics). The bacteria ecds exceed the criteria under high flow conditions on four occasiditte that the North Caney Creek
does not have high E. coli counts.

White Oak Creek Tributaries Table
Site Date pH AmmoniaN Nitrate-N Phosphatetotal E. coli 31699 Flow
00610 00620 00665

17906 10/26/2003 7.29 0.12 0.01 0.096 211 0
Big Creek at 2/29/2004 8.3 0.57 0.82 0.958 488.4 4.62
Franklin CR 101&75/19/2004 7.78 0.085 0.28 0.279 77.6 1.04

7/17/2004 7.25 0.040 0.029 0.22 90.9 0
17908 10/26/2003 7.23 0.039 0.01 0.214 101.2 0
North Caney 2/29/2004 7.42 0.524 0.238 0.703 37.3 4.85
Creek at CR 5/20/2004 7.42 0.16 0.0924 0.439 35.4 0.064
3518 7/18/2004 8.27 0.12 0.05 0.492 51.2 0
17909 10/26/2003 7.3 0.0925 0.01 0.366 12.1 0
East Caney at- | | 2/29/2004 7.37 0.636 1.97 1.566 1553 2.39
30 5/20/2004 7.62 0.196 0.959 0.521 770.1 1.516

7/18/2004 7.75 0.0733 0.179 0.691 27.2 0.163
18189 10/26/2003 7.29 0.293 0.01 0.78 93.3 0
Stouts Creek at | 2/29/2004 8.3 2.31 1.89 2.776 2419 1.75
US Hwy 67 5/19/2004 7.78 0.112 0.756 0.634 90.6 0.669

7/17/2004 7.25 0.0928 0.01 1.06 313 0
10200 11/11/2007 7.2 <0.1 9.16 2.18 n/a 3.4
Rock Creek at | 2/3/2008 7.4 <0.1 4.41 1.37 n/a 5.1
FM 69 6/3/2008 7.2 na 9.44 1.15 n/a 6.8
20099 11/11/2007 6.9 <0.1 <0.05 0.681 n/a 1.1
White Oak 2/3/2008 7.4 <0.1 <0.05 0.232 na 0.6
Creek at FM 69 | 6/3/2008 7.3 na 0.419 0.598 na 20
20100 11/11/2007 7.1 <0.1 <0.05 0.746 na 0.06
Horse Creek at | 2/3/2008 7.2 <0.1 0.209 0.266 na 4.1
Titus CR 3445 | 6/2/2008 6.9 <0.1 0.52 0.318 na 1.8
20101 11/11/2007 6.9 <0.1 0.243 0.585 na 0.1
Smackover 2/3/2008 7 <0.1 0.333 0.299 na 1.3
Creek at Titus 6/2/2008 6.9 <0.1 0.531 0.576 na 0.8
CR 3445

n/a = not available (Bta for E. coli was not collectdsbcause the required-Bour sample holding time could not be met.)
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The data in the tablendicatesthat criteria and levels of concern are exceeded at times for ammonia, niatetal phosphate and E.
coli. The sources appear to be both point and paint. The nitrateN and total phosphate concentrations at the Rock Ci®&k10200are of
the point source type. The site is below the outfall from the Sulphur Springs Waste Water Treatment Plant. The totakglwesgigoes
down when the flow in@ases. This is classic nonpoint behavior as the nugri@rgdiluted with rainwater. All of the other elevated
parameters have nonpoint source characteristics. They tend to be higher when the flow is elevated. Clearly, the tridfWdries Oak
Creek contribute to the total phosphate concentratipand Rock Creek is a major contributor to nitraierogen and total phosphate levels in
the upper portion of White Oak Creek. The heavy load of nutrients may fuel the associated bacteria and algthgt@athcause depressed
dissolved oxygen. A review of the systematic studies of tributaries in the other Sulphur River Basin watersheds revéalsemesls of
nutrients at low or normal flow levels (See other watershed tributaries).

Conclusions

The listing of portions of White Oak Creek for depressed dissolved oxygen and the concerns for high nutrient concesfjadidiesli
by the existing data. Limited data sets do not merit the listing or concern for any of the tributaries. Basedimiteédeamount of systematic
data, the low dissolved oxygen concentration and the high nutrient levels in White Oak Creek are likely caused by bertld poimpoint
sources. The high nitrateitrogen concentration in WOC is contributed by Rock Creeklandffluent from the Sulphur Springs Waste Water
Treatment Plant, a point source. The high total phosphate levels are contributed by both Rock Creek and a number igfstdpaitaing the
south east portion of the watershed. The systematic data atdic East Caney and Stouts Creek to be the biggest contributors to the E. coli
count in WOC, and the impact is greatest at high flow levels. Both East Caney and Stouts Creek drain regions of the wia¢eeshgood
number of confined feeding operatiomse permitted. This integrated agricultural area may be having an impact on the total phosphate and E.
coli levels in these tributaries.
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Recommendations

1 Rock Creek, East Caney, and Stouts Creek should be included in the monitoring schedgdequdte data is collected for
assessment. These sites are on the Coordinated Monitoring Schedule for FY 2010.

1 The effluent from the Sulphur Springs Waste Water Plant should be evaluated to determine its potential impact on nugiemt lev
White Oak Grek. Possible plant upgrades to reduce the nitraiteogen release should be investigated.

1 The best management practices in Hopkins County need to be evaluated to determine their efficacy for the reduction ot@hospha
other nutrients, and E. coli in noff. Emphasis should be placed on the permitted sources, the crops produced, and the type and rate
of application of fertilizer.

1 A special study should be developed to monitor nutrient and bacteria levels under high and flood flow conditions foutheesnf
White Oak Creek.
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South Sulphur River Watershed

The South Sulphur River Watershed is composed of Jim Gimapake (JCL, Segment 03@7g,areas drained by the streams flowing
into the lake, and the South Sulphur River above (Segmentad@bhelow (Segment 0303) JCL and its tributaries. The larger streams are listed
in the South Sulphur River Watershed Site Summa@L and the upper South Sulphur River are oSdéotion 303(d) List of Impaired Waters
for years 2004, 2006, or 2008. s portions of the lake and the upper South Sulphur River $8egon 303(d) List of Impaired Waters
Summarypre listed for high pH. The upper South Sulphur River has bééater Bodywith Concern for Use Attainment and Screening Levels
since 2004.The concerns are total phosphorus, orthophosphph®sphorus, nitratenitrogen and chlorophy&. The areas of JCL and timeline
are detailed in theNater Bodiesvith Concern for Use Attainment and Screening Levels Summary.
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The monitoring sites that hee data available for use in evaluating water quality in the South Sulphur River Watershed are described in
the following table South Sulphur River Watershed Site Summary.
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South Sulphur River Watershed Site Summary
Site ID Site Description Type Segment County Latitude Longitude On Segment
10203 HONEY CREEK AT COUNTY ROAD STREAM 307 Delta 33.311943 -95.74667 N
10204 DOCTORS CREEK AT COUNTY ROAD STREAM 307 Delta 33.334446 -95.66833 N
10223 MIDDLE FORK SULPHUR AT SH 24 STREAM 0307A Hunt 33.270836 -95.89608 \
10232 SULPHUR RIVER AT HARPERS CROSS STREAM 307 Delta 33.310833 -95.6475 N
10233 SULPHUR RIVER AT DEEP WELL STREAM 307 Hopkins 33.301388 -95.69473 N
10234 SOUTH SULPHUR RIVER AT FM 71 STREAM 306 Hopkins 33.25 -95.79095 N
10235 S SULPHURVER UPSTRM FM 71 STREAM 306 Hopkins 33.239487 -95.8088 \
10236 S SULPHUR RIVER DNSTRM RR STREAM 306 Delta 33.233856 -95.844333 \
10237 S SULPHUR RIVER DNSTRM RR STREAM 306 Delta 33.226395 -95.850247 Y
10238 SOUTH SULPHUR RIVER AT SH 11 STREAM 306 Hunt 33.219353 -95.862075 \
10239 S SULPHUR R DNSTM STP OUTFAL STREAM 306 Hunt 33.214813 -95.878563 \
13632 MIDDLE SULPHUR R AT COMMERCE STREAM 0307A Hunt 33.266579 -95.915622 \
13855 COOPER LAKE SITE AC RESERV 307 Delta 33.320137 -95.618869 \
13856 COOPERAKE SITE BC RESERV 307 Delta 33.352779 -95.70611 Y
13857 COOPER LAKE SITE CC RESERV 307 Hopkins 33.305 -95.70695 \
13858 COOPER LAKE SITE DC RESERV 307 Delta 33.338612 -95.73861 Y
13860 COOPER LAKE SITE GC RESERV 307 Delta 33.287361 -95.801808 \
15211 COOPER LAKE MID LAKE RESERV 307 Hopkins 33.290592 -95.69115 \
16699 COOPER LAKE HEADWATERS RESERV 307 Delta 33.28653 -95.763091 Y
17075 COOPER LAKE IN DOCTORS CK ARM RESERV 307 Delta 33.335018 -95.67439 \
17510 SOUTH SULPHUR R AT SH 24 STREAM 306 Hunt 33.211918 -95.91456 Y
17511 SOUTH SULPHUR R AT SH 224 STREAM 306 Hunt 33.212406 -95.986116 \
17512 SOUTH SULPHUR R AT FM 118 STREAM 306 Hunt 33.243076 -96.03218 \
17513 SOUTH SULPHUR R AT FM 272 DWS STREAM 306 Hunt 33.328667 -96.16213 \
17514 SOUTH SULPHUR R AT FM 3218 STREAM 306 Hunt 33.212002 -95.89014 \
117614 |JERNIGAN CREEK AT SH 24 |STREAM 03078 [Delta 133.321152 -95.801297 IN
17615 [PECAN CREEK AT SH 24 |STREAM |o307C [Hunt 33.293415 -95.86158 IN
17616 MIDDLE SULPHUR RVR AT FM 1531 STREAM 0307A Delta 33.283367 -95.82408 \
18318 COOPER LAKE AT FM 71 RESERV 307 Hopkins 33.25 -95.790947 Y







