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Executive Summary

The Upper lllinoiRiver Watershed lies in Benton awashingtoncounties as well asa snmall portion of
Crawford County,in northwest Arkansas.The lllinois River originatesear Hogeye, Arkansas,
approximately 15 miles southwest of Fayettevillehe river flows westerlycrossing the Ozarks of
northwest Arkansas and into Oklahom& miles south of Siloam Springs, Arkansas, near
Watts, Oklahomaland use in the UIRW is divemsith about 46% pasture, 41% forest, and 13&an.
The watershed is characterized by rapidly growing urban centers from south Fayetteville to &atjers
Bentonville Arkansas, in the headwatersvith more rural areasto the west, along the Oklahoma
border. The lllinois River and its major tributaries in Arkansas (Osage Creek, Clear Creek, Baaml Fork
the Muddy Fork) exhibit a range of conditiofi®m areas with dense riparian forest buffers illustrating
exceptional beauty and ecological value areasof exposed and erodingtream banks with no
vegetated buffers

The lllinois River and its tributaries have matgsignatedusesset forth by the Arkansas Pollution
Control and Ecology Commission (APCGEEYding fisheries, primargnd secondargontactrecreation
drinking water supplyand agricultural and industrial water supplowever, portionsof the Illinois

River and its tributaries have been cited as not meeting these designated uses due to impairment from
bacteria, sedimentand/or nutrients The goal of this watershetlasedplan is to improve water quality

in the lllinois River and its tributaries so that all waters meet their designatesl lnsth now and in the
future.

The watersheebasedmanagement strategy described within this document é¢dess watershed land

use, current water quality conditions, and existing and potential pollutant soufdes management
strategies for the Upper lllinois River Watershed were developed based on water quality conditions at
the subwatershed levelBased orthe identified priorities, recommended best management practices
specific to eachpriority subwatershed should be implemented to improve water and watershed
environmentalquality.{ Ay OS y2 &Ay3fS YI yl 3SYSy asukeldipradkcgs Ol y a°
is recommendedSince watershed processes and systems are dynamic, adaptive management is the
best means of achieving sustainable watershed managem&takeholders should expect the
implementation of this management plan b& a cooperative, evolvijjongoingprocess.
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ADEQ
ADH
AFC
AHTD
ALPC
ANRC
AWRC
BMP
CAFO
CAST
CREP
CRP
EPA
ERW
FEMA
FSA
GIS
HUC
HUC 8

HUC12

IRWP
KGA
MGD
mg/L
MS4
NACA
NALMS
NASS
NAWQA
NFIP
NMP
NPOES
NRCS

Identification of impaired waters or waters not meeting designated uses
Arkansas Department of Environmental Quality

Arkansas Department of Health

Arkansas érestry Commission

ArkansasStateHighway and Transportation Department

Arkansas Livestock and Poultry Commission

Arkansas Natural Resources Commission

Arkansas Water Resources Center

bestmanagementpractice

confinedanimal feedingoperation

Center for Advanced Spatial Technology

Conservation Reserve Enhancement Program

Conservation Reserve Program

Environmental Protection Agency

Extraordinary Resource Waters

Federal Emergency Managemekgency

Farm Services Agency

geographicriformationsystems

hydrologicunit code; code usethy USG® identify watersheds in the United States
hydrologicunit code, level 8; a larger watershed identified by 8 digits, gl Illinois
River Watershed

hydrologicunit code, level 12; a smaller watershed identified by 12 digits,, ¢hg.
subwatersheds of the Upper lllinois River Watershed

lllinois River Watershed Partnership

Knowledge Gap Assessment

million gallongper day; a measure of water flow or discharge

milligrams per liter; a measure of concentration

municipal separate storm sewer system
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North American Lake Management Society

National Agicultural Statistics Service

National Water Quality Assessment Data Warehouse

National Flood Insurance Program

Nutrient Management Plan

NationalPollutantDischarge Elimination System

Natural Resources Conservation Service
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TN

TNC
TP
UA
USDA
USFS
USGS
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Natural and Scenic Waterway

Nephelometricurbidity unit; a measure of turbidity or the cloudiness of water
right-of-way

Nonpoint Source Pollution Program (Sect&i® of the Clean Water Act)

State Revolving Fund

Soil Swey Geographic Database
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Soil and Water Assessment Tool
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total phosphorusthe amount of dissolved and particulate phosphorus in water
University of Arkansas

United States Department of Agriculture

United States Forest Service

United States Geological Survey

Upper lllinois River Watshed

wastewater treatment plant
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Plan Guidance

1.1 A Vision for the Upper lllinois River Watershed

The Upper lllinois River Watershed (UIRW) is a special
place where the threads of private, public and non -profit
partnerships are woven into the re  gional fabric of economic
vitality, environmental stability, and social responsibility.
Through its cultural heritage, the legacy of land
stewardship, integrated with respect for personal property
rights, continues. Natural resources are restored and
susta ined within a healthy mosaic of fields, forests,
farms, woodlands, wetland prairies, pastures, cities,
and naturally flowing streams. It is an incubator for
green energy, entrepreneurial, educational
and environmental initiatives.

The vision for the UIRWas developed by thédllinois River Watershed partnership (IRVWBYard of
Directorsat a retreat in 2009. The makeap of theIRWPBoard of Directors is a microcosm of the UIRW
community, with representatives from business, agriculture, government, acadewoaservation,
construction, and technical research and education.

1.2 Watershed Based Plan Funding Sources and Management

TheIRWPwas awarded a grant to oversee the development afaershedbasedplan for the UIRW
(i.e.,the Arkansas portiorof the UIRW. This grant was fundeth partby US Environmental Protection
Agency [EPA Section319 funds through the Arkansas Natural Resources Commission (ANRC)
Section319 programThe Walton Family Foundation providadequal matchof funds

The mission of the IRWP is to improve the integrity of
the lllinois River through public education and
community outreach, water quality monitoring,

and the implementation of conservation and restoration
practices throughout the lllinois River Watershed.

1-1
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The IRWRs a mot-for-profit, membershipbased organization working to protect and restore the lllinois

River and its tributaries throughout Arkansas and Oklahdbwarent information about this group and
its members is available at www.irwp.org.

1.3 Development Team

The IRVP hiredseveraltechnical experts to develop a watershbdsedplan for theArkansas portion of
the UIRW.This watershedased plan, prepared by FTN Associates, Ltd., incorporates woflethy
Tech,of Pasadena, dlifornia; the University of Arkansa@JA) Division of Agriculture Arkansas Water
Resources Center (AWREDth Infrastructure & Environment, LL&hd the UADivision of Agriculture
Cooperative Extension ServigeAEX)

1.4 Nine Elements of the Watershed -Based Management Plan

The obijective of this atershedbased managemenilanis to restore thempaired303(d)-listed streams
and for streams in the UIRW tattain water quality standards. While phosphorus has received
considerable attentiorin this watershedphosphorus is not addressed in this pfantwo reasons. First,
numericwater-quality criteria for phosphorus have not been implemented in the UIRW. SeEdAds
currently preparinga total maximum daily loadTMDL) for phosphorus in thdllinois River Watershed
that will establish phosphorusads for different stream segments in the watershed.

Watershedbased managementplans developed using Clean Water Agction319 funding must
address nine planning elementequired by EPAo manage and protect againstonpoint source
pollution. Tablel.1l provides a roadmafor where the required planningelementsare addressed in this
plan.

1.5 Implementation Process

This watersheébasedmanagement plan recommends voluntary, a@gulatory practices that can be
implemented toprotect andimprove the qualityof the water andthe landscape throughout the UIRW.
The IRWP has established partnerships with organizattbas have authority and resources for
managingthe conditionof the watershed.The IRWP mission embodies watersteded management
through a stakbolderdriven, participatory process lhe IRWP has been an active force for improving
water quality and quality of life throughout thélinois River Watershesince 2005Therefore, the IRWP

is suited to oversee the administration and implementation of @hctions recommended in this plan
and will cotinue to invite and encourage public participatian restoration and service activities
Multiple organizationsincluding the IRWPthe UA Division of Agricultureghe Nature Conservancy
(TNC) Audubon Arkasas, Watershed Conservation Resource Center, Northwest Arkansas Conservation
Authority (NACA) and municipalitiesare suited to seek funding to implement parts of this watershed
based plan. In additiorthe IRWP has worked extensively with Oklahoma ormgtions to implement a
holistic management approach for the lllinois River basin.

1-2
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Tablel.1l. The required nine planning elements to nzge and protect against n@oint source pollution, and
the location of the elements within this plan.

Required Watershed Plan Elements Location in this Pla
1. The identification otauses, sources of pollution, aegdtent of water quality
: : Chapter 4
impairment
2. Expectedoad reductionsonce management actions are implemented Chapter 6
3. A description ohonpointsource pollution management actions that stakeholde
i : : : o Chapters
can participate in and help to implement, especiatlyiitical areas
4.  An estimate of the amounts of technical and financial assistance needed, Chanter 8
associate costs, and/or the sources and authorities that will be relied upon P
5. Hucation and outreach stratégsto encourage stakeholders to leamore about Chapter 7

selecting, designing and implementing management actions

6. A schedule for implementing identified management measures Chapter10
= : -

Ggsﬁcrlptlon of measureable milestones along the way to a fully implementeq Chapter10

8. A set d criteria that can be used to determine if water quality is improving tow.
attaining water quality standards

9. Amonitoring componento determine if implemented management actions are
really improving water quality

Chapter9

Chapter 1

1.6 Adaptive Water shed Management

This Watershedased Plan for the UIRWas developedo includethe adaptive management concept.
Adaptive management is an iterative process of optimal decisiakingthrough evaluating results and
adjusting actions based on what has beearned. Watershed pocesses and systems are dynamic;
therefore,adaptive management is the best means of achieving sustainable watershed management.

Utilizing an adaptive management approach means that periodic assessments must be readkisbe
water quality in the UIRWWatershed conditions will be revaluatedduring the state biennial water
guality review.The success of the plan will be evaluated, and fi&n adapted as neededin 2017 The
IRWPwill take the lead to make sure a current, relevatan is available for the watershed at all times.

1-3
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Watershed Description

A Summary of the Upper lllinois River Watershed

Area: 758 square miles (484,947 acres)

Location: Benton County (40%), Washington County (6@¥tJ Crawford Count{<0.5%) in
northwest Arkansas

Population: Approximately210,700"

Land Use: 46% Pasture, 41% Fore$8% Urban, and <1% Water

Agriculture: 8§ Arkansas is theecondlargest producer of broiler chickens in thunited Sates;

Benton and Washingtocountiesare the largest producers in the state
8 The maintype of agricultural lands are pastures and forage fields; there
minimal row crops in the watershed

Industry: 8 Northwest Arkansas is honte the Wamart corporate teadquarters,currently
the secondlargest public corporatiorin the world and Tyson Foods, the ¢gast
meat producer in the world.

8§ UIRW is home to 2%ederally regulated food processing facilities (identified
EPA data systems)

8§ The most common industries include poultry processing, angared feeds an
feed ingredients for animals and poultry

Municipalities:| 8§ Northwest Arkansas is one of the fastest growing metropolitan areas in the
the United States
8§ The FayettevillsSpringdaleRogers MetropolitarStatistical Aea (MSA)grew ovel
13 times faster than the state of Arkansas from 1990 to 2000
§ There aremultiple federallyregulated municipalwastewater treatment facilitie
in the UIRW with five designated asd Y | 2fAchifies under theNational
PollutantDischargeHimination System(NPDES) program

12010. census.gov/2010census/popmap/:pmtext.php?fl=05
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2.1 Geography

The lllinois Rivelneadwatersoriginate near Hogeye,
Arkansas, approximately 15 miles southwest
Fayetteville.The river flows westerlycrossing the
Ozarks of northwest Arkansas and into Oklahor
approximately 5 miles suth of Siloam Springs
Arkansas, near Watts, OklahomaThe river
continues southwesterly in Oklahoma to Lal
Tenkiller and eventually flows into the Arkansasdure?.l. Location of the lllinois River
River near Gore, Oklahomahe lllinois River is Zﬁﬁfﬂﬁg;gtrgﬁg\é\’s;taArkansas
about 145 miles longand drains approximately

1,645squaremiles in Arkansas and Oklahoiffagure2.1).

Oklahoma ‘

The UIRW,which is the focus for this plaries in Benton, Washington, and Crawfozduntiesin
northwest Arkansaandtotals about 758&quare miles, or 484,947 acréthe UIRWSs contained within
the Ozark Plateaus Provinaadlies mostly in the Springfiellateau physiographic regiowith a small
part of the southeast cornen the Bbston Mountainsphysiographic region (Figug2). The Springfield
Plateau is gently rolling for the most part, with land surface relief rarely exceeding 200 to 30UHeet.
Boston Mountains area is more rugged, with greater topographic relief and stdeg valleys.

2.2 Geology

The Springfield Plateau is underlain karst limestone and cherty limestonef the Mississippian age
while the Boston Mountains are underlain by sandstone, staid limestoneof the Pennsylvanian age
(Adamskiet al. 1995, Freiwal 1987) Both the Springfield Plateau and the Boston Mountains are
underlain by the Boone Formation, which is characterized as aratore karst system (Brahar2005).
Karst topographys the landscape created when groundwatessblves limestonereatingpathways for
water to quickly movethrough the soil surfaceKarst systems are marked by the presencekafst
elements,such assinkholes, springs, caves, and disappearing streAmsmmaturekarstsystem, such
as that underlying the UIRW, charactegslly has very few, and underdevelopezkamples ofkarst
elements (Brahana 2005fhe karst elements present in the UIRW creatscenic landscape that has
hidden vulnerabilities to the transport of pollutantsuch asiitrates, fertilizers, manures, elc¢hrough
groundwater There are sevetecaves in the UIRW, includitige USFish and Wildlife Serviqg®) SFWS)
Logan Cave Natural Wildlife Refuge.
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2.3 Climate

The regional climate is humid temperateshowing distinct patterns itemperature andprecipitation
(Figure2.3). Temperatures range from an average low of’B4during January to an average high of
89 °F during July and Augustverage annual precipitation in the watershed is aboutnt®es gr year,
while average annual evapotranspiration (loss of water to evaporation and transpiration by plants) is
about 25inches per yearAlthoughthe region does receive snowfall, most of theecipitation occuras
rain. May is the wettest month, with aaveragerainfall of 5.7inches while January is the driest month
with an averageaainfall of 2.6inches In early spring, the watershed receives moistiaden air from
the Gulfof Mexico, which often results in severe weathigicluding intense thundeterms that produce
surface runoff and potential floodinglhe amount of precipitation igypically less during July and
August although occasionaintense storm events during summer may produce large amounts of
precipitation during a short period of time
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Figure2.3. Monthly average daily temperature and total precipitation for the UIRW.
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2.4 Soils

The common soil typewithin the UIRW(i.e., the Clarksville, Ender@nd Linker series) areltisols,
which are found primarily in humid, teperate areas across the southeastetmited Sates. The
Clarksville series covers the majority’4%) of the watershed, with Enders-X9%) and Linker {7%)

covering the restbased on the State Soil Geographic Database (STATSGO).

¢ KS ¢ A0NTRA 28 NA OASER uRiiSdBYY: 00 S (Qiibotizar® sepn as the ultimate product of
continuous weathering of minerals in a humid temperate clim&ecause of this weathering|tidols
are naturally acidiagenerallywith low concentrations of nitrogen, phosphorysotassium, and calcium,
and haveinherently poor fertility, requiring the application of lime and fertilizer to be agriculturally
productive. Application ofpoultry litter and byproducts to these infertile soilsas greatly increased
agricultural produdtity in the region over the past several decadesaddition, hese soilsan store
nutrients (e.g., phosphorus) whemutrients areapplied in excess of forage and crop neetlsese
nutrients have the potentialo leachfrom the soilsduring runoff evens and enter receiving streams or
infiltrate into groundwater

The United States Department of Agricultur&d$DA Natural Resources Conservati@ervice(NRCS)
detailedsoil seriegeportsindicatethe following

3 Clarksville soils are gravelly silt loamsede soils are generally considered very deep (greater
than 80 inches to bedrock), and somewhat excessively drained soils that are moderately
permeable with medium to high rungfélopes rangérom 1%to 65%

8 Enders soils are typically gravelly fine sandgms; these soils are generally deep (40
60inches to bedrock), wetlrained, and slowly permeable with medium to very rapid runoff.
Ender soils argypically found orlevel to moderately steep upland mountain tops and ridges to
very steep mountain sibk and bases with a slope that can range fréftd 65%

8 Linker soils are generally fine sandy loams; these soils are moderately degp4@0nches to
bedrock), weldrained, and moderately permeable with slow to rapid runoff, dependent upon
slope.Linker soils aregenerally foundon broad plateaus, benches, and mountain and hilltops
with much of the slope ranging from 2 t&®8The full rangeof the slope igrom 1%to 15% with
a few isolated locations up to 30

These descriptions represent the genlecharacteristics of these soils as observed actbes larger
geographic area, buthese soils may have some characteristics specific to the UIRW and northwest
ArkansasAs water moves through soil, impurities are filtered out when the molecules tansbil
components such as clays and iron or aluminum minekédsy of the soils within the watershed have a
shallow depth to bedrock, where the local geology may hesest features As a resultwater moves

from the soil surface to the groundwater withoutmuch natural filteringof the water, making
groundwater more vulnerable to pollution.

2-5




November 30, 2012
A soil erosion hazard index can be extracted from3bé& Survey Geographic databaSSURG@or the

UIRW anddivided into five categories: Not Rated, Slight, ModeratSevere, and Vengevere
(Figure2.4). TheBaron Fork Creek and Headwat&ipper lllinois Rivesubwatershedshave the highest
LISNOSyYy Gl 3Sa Ay GKS AGaY2RSNIGS¢ | ABR Claah GepkatedShied S NB & A 2
portions ofthe Muddy Fak and Cncinnati Creek watershedsand the lllinois Rivewatershed between
Clear Creek and Osage Creale identified as areas that may be subject to higher rates of soil loss if the
soilsare exposed to wind ah water erosion (Figur2.4). Caution wil be needed in conducting land
disturbing activities such as residential or commercid¢velopment, particularly irareas withsoils
falling in thedmoderatet to dvery severe erosion hazard classificationslost of the agricultural and
pasture area (90%3 in areasclassified asslight S N2 & A Agficukutall landNi&Raften located on
the lower-sloped areas of a watershd&igure2.4). However, there are wer 21,485%cres of established
coolseasonand warmseason grassefi.e.,pasture) in areas classified asémoderatee to ¢severé
erosion hazard

Soilsin whichdrainfields for onsite wastewater treatment discharge (egpnventional septic tanks)
are buried must have (1percolation rates (i.e., water infiltration) within an acceptable ran¢(®
sufficient depth to the water tabl@.e.,groundwate) or an impermeable layer (e.g., clay laysgjween
the water table and drain field; and (8)opesthat are amenable to effient dispersal within the soil.
The presence dhin soil andunderlyingkarst features in the UIRW can be problematic fitingthese
systems.

2.5 Hydrology
2.5.1 SURFACE WATER

The UIRW igentifiedas HUC 11110108lUC is an acronym fdhydrologic unit cod& #hich is simply
a way of identifying drainage basins in teited Statebl & SR (i Kdeog@mphi& ArgaQ@rid sizend
more digits in the HUC, the smaller the drainage afédwee lllinois River watershed is asligit HUC. The
subwatersheds in the UIRW in which management practices will be targeted -aligitRIUCs.

There aretwenty-eight 12digit HUCs (or HUC12s) in the UIRW (Figlse Three of these HUC12s
(listed below)are only partially represented in the UIRW, with the majority of these three H&JC12
located in Oklahoma. Because they represent a small portion of tR&WJthefollowing HUC12s were
combined with their adjacent HUC12 subwatersh&mi$orm the 25 HUC12 subwatersheds that will be
considered in this watersheldased management plan (Figu2es).

8 Dripping Springs Brandhinois River was combinedtiv Lake Fancislllinois River,
8 Lower Fly Creek was combined with Headwaters Baron Fork, and
8 Lower Evansville Creek was combined with Upper Evansville.Creek
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There are over 1,000 miles of streams in the UIRyufe2.7). The main tributey streams to the lllinois

River include Osage Creek, Flint Creek, Clear Creek, and BardiréatMean daily discharges from
USGeologicalsurvey (USGS)ow gages on the lllinois River and its tributariesllected over the gage
period of record, wee averaged by monthThe resulting averages of daily flows for each month are
shown in Tabl@.1. Aprilis typically the month with the greatestveragedaily discharge irthe UIRW
with the lowest average daily flows occurring during August (Tabl@.1). Athough the greatest
precipitation occurs during MaéeFigure2.3), spring growth of forest and grassland vegetation takes
up much of this precipitation so that the averadaily discharge is less than in April, even though
precipitation is greater.

Table2.1. Averagedaily flows (cfsfor each month ovethe entire period of recoraf USGS flow gages
on streams in the UIRW.

48.8 15.0 115.3 468.1
56.5 15.6 143.7 500.4
75.9 21.0 172.8 663.1
85.3 22.6 206.8 1237.4
69.3 19.9 217.9 890.0
37.6 18.6 163.9 385.7
18.0 9.9 121.7 408.3

8.1 7.5 78.2 237.2
22.1 8.7 84.9 415.9
29.0 11.2 88.0 326.0
54.5 17.1 119.1 393.7
50.1 16.6 105.5 394.6

Natural stream channels in the watershed generally consist of a series ediefiekd riffles and pools

along channel beds predominantly consisting of coarse gravels, rubble, boulders, and bedrock. Stream
gradients are relativeligh, generally exceeding 3 feet per mile, even in larger streams. Several small
impoundments (e.g., Lake Frances) are present in the UIRW.

Land clearing and leveling has altered the hydrology in the UIRW. In addition, hydrologic alteration of
some channal has occurredthrough the installation of ditches, other drainage structures, and
urban/exurban development. Therefore, some streams have moved, or are moving, toward a different
channel configuration. Changes in the flow regime in the watershed cantied itothe longterm flow

record for Osage Creek and the lllinois River near Savoy, Arkd&ingase?.8). Minimum stream flows
during the 1960s through early 1980s were much lower than the minimum flows that have occurred
over the past two decades. Theason(s) for the increased minimum flow has not been determined.
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Figure2.7. Surface water and groudwater features of the UIRW.
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Mean Annual Discharge for lllinois River near Savoy,
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The volume of wateflowing through the lllinois River iArkansaseach year varies depending on the

annual precipitation.Over the past decade, annufibw volume at the USGS gage at the Oklahoma
border has ranged from 257,000,00€ubic metersduring a dry year (2006) to 1,0,000,000cubic
metersduring a wet year (2008 he percentage of discharge attributed to base flow and storm flow
conditions also varies with annual precipitation; durengvet year as much as 638b the total flow is
attributable to storm events whilgluring dry years storm flow can be kttle as 42%of the total flow.
The three major WWT®in Fayetteville, Springdald&ogers and the NACA regional WWEéntribute,

on averagel0% to 20% of the annual base flsalume of the Illinois River

2.5.2 GROUNDWAHR

The UIRW is underlain by the Ozark Plateaus aquifer system. The Springfield Plateau Aquifer is located
nearest the surface in the UIRW, and the majority of wells in the watershed tap this aquifer &igure

Well yields in this aquifer are generalgss than 20 gallons per minuf@damski et al. 1995)This

aquifer is associated with Boone limestone formati@sillip, Czarnecki and Mugel 2008he Boone
Formation underneath the UIRW is characterized as an immature karst system (B&0GH)a This

karst geology has resulted in a number of springs and wet caves in the UIRW. This karst system exhibits
systems of localized karst flow that behave independently of the overall Ozark Plateaus aquifer system
(Brahana 2011)

In the UIRW, the Ozark Aquifer ocsibelow the Springfield Plateau Aquifer, and is separated from it by

a confining layefGillip, Czarnecki and Mugel 2008his aquifer is also used as a water supply in the
UIRW. Well yields in this aquifer are commonly around 75 gallons per mijAdeski et al. 1995)
Because of the confining layer, the Ozark Aquifer is less susceptible to contamination from surface
activities in the UIRWPgtersen et al. 1998)

2.5.3 INTERACTIONS BETWBHBHRFACE WATER ANIDGRDWATER

Surface water and groundwater interaatids primarily a function of climate, soil type, geology, and
topography (Adamskéet al. 1995; Winteret al. 1998). In the UIRW, differences in the amount of
interaction ketween surface water and groumdter are primarily the result of differences in the

geology and topography dhe two physiographic provinces present in the watershed.

In general, there is less surface watggoundwater interaction in the Boston Mountains than in the
Springfield Plateau. In the Boston Mountains, streamflow is primarifivelé from surface runoffand

none of the streams are considered perennial. Groundwater occurrence is limited to permeable
sandstone and limestone beds separated by thick layers of impermeable shale referred to as the
Western Interior Plains confining $gm (Adamsket al. 1995).

In the Springfield Plateau, a high degree of surface wateundwater interaction exists because of the
abundant karst features associated with the shallow groundwater aquifer. In this setting, concentrated
flow occurs in disdationed fractures and bedding planes that terminate as springs and seeps, which
serve as tributaries to primary streams (ADEQ 2008). Along the north and central portions of the lllinois
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River, Freiwald (1987) identified several small tributaries where fosustained by numerous springs.

These springs are walistributed and many are associated with faults.

Movement of contaminants through karst systems in northwest Arkansas can have a significant impact
on surface water and groundwater quality (ADE@&). Green and Haggard (2001) estimated annual
phosphorus and nitrogen (n = 35) loads to the lllinois River south of Siloam Springs, Arkansas (gaging
station 07195430) from 1990 1999. They found that on average, groundwater contributeébodb the

annud total phosphorus load and 46of the annual total nitrogen load.

In 1983, a losing and gaining stream survey was performed on the lllinois River by Freiwald (1987).
Results of the survey indicate that the lllinois River has gaining and losing reatltbs. Boston
Mountains (south of Prairie Grove, Arkansas), pools offfaming water primarily occur in the channel

as depression storage from surface runoff. Flow in the channel was observed north of
VineyGrove Arkansas, where the stream transitionsarthe Springfield Plateau. Between Viney Grove,
Arkansas, and County Road 66 (approximately 4 miles), the lllinois River is gaining. North of County
Road66 to the Arkansa®klahoma border (28 miles), the lllinois River is generally a losing stvétim

small reaches that are gaining but are insignificant to total flawgimilar survey of Osage Creek in 2001
identified one losing and two gaining reaches on the main stem (Btaik 2003).

2.6 Land Use/Land Cover

Historically the UIRWwas primarily coveredvith hardwood forest and mounded upland prairies.
However, much of this forest was cleared and prairies leveled around the start of thee2@ury for

use as pastureAs the population of northwest Arkansas has increased, especially over the past decade
land use and land cover in the UIRW has shifted away from pasture and towards urban development
and forested areagsee Figure2.9). UIRW land use/land cover information from 2006 is summarized in
Table2.2.

Table2.2. Summary of 2006 land use/land covfer the UIRWftom the Center for Advanced
Satial Technology.

41%
46%
13%
<0.1%
<1%

The lllinois River aniis major tributaries in Arkansas (Osage Creek, Clear Creek, Baron Fork, and the
Muddy Fork) exhibit a range of conditions, from areas with dense riparian forest buffers illustrating
exceptional beauty and ecological value, to areas of exposed and erstiiegm banks with no
vegetated buffers.
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2.6.1 FORESTED AREAS

Forested areas compose abodi1% of thewatershedarea within the UIRW, and these areas can be
generally describd as mixed upland hardwoods, or elickory forests Most local forested areas are
deciduous hardwoods, but a few smaller areas of coniferous, or evergreen, émeedispersed
throughout the watershedThe large majority of the forested areas are owngdgivatelandownes,
although theUSForest Servic@USFS)wns and manages a few tracts of land within the UIRKé Lake
Wedington portion of the Ozark National Forest is entirely within wegershedarea of the lllinois
River, and this area is aboutt 2quare milesThe Ozark National Forest also exists along the southern
watershed boundary, but this portion of federally managed forest is less2isguare miles.

2.6.2 PASTURE LANBSDFORAGE PRODUCTION

The majority of the land use and land cover withite tUIRWis pasture and grassland3hese areas
represent the dominant form of agriculture within the regiomhich isintegrated poultry poduction,
and cattle management. Approximated%% of the watershedarea within the UIRW is in pasture and
forage praluction.

2.6.3 URBAN DEVELOPMEANDIMPERVIOUS SURFACES

The percent of urban land use the UIRWhas more than doubled over the last two decades, where
13% of thewatershedarea is now classified as either loar highdensity urban developmenihe main
conern with urban development is the increase in impervious areas, which increases the amount of
surface runoff following rainfall events and ultimately impacts the tributaries draining urban areas.
Urban streamflow increasesrapidly following rainfall evest i.e. the streams aréflashyé which
reduces bank and channel stabilitygquatic biodiversity and water quality.The runoff from urban
development alsocarries sediment, nutrients, and other contaminants, representing monpoint
pollutant source withinthe UIRW.

There are ive major municipal wastewater treatment plant¢WWTPs)n the UIRW these serving the

cities of Fayetteville, Springdale, Rog&#oam Springsind the NACA regional WWhichdischarge
effluent into the headwater tributaries athe lllinois RiverThe NACAregional WWTPdischarges into
Osage CreekThe influent into these facilities comes from residential, medical, industaiat food
processing centersThe main agricultural or food processing facilitiestlie region are poulty
processing and feed production planiEhe majority of the residential properties within the UIRW are
served by these municipal facilitiellost of the development within nomunicipal areas, and a few
areas within those boundaries, are served by imtliai onsite and community wastewater treatment
systems that discharge to sa@llustered soil discharging systems are also becoming more popular, such
as the septic tank effluent pump (STEP) systems that collect wastewater from multiple septic tanks and
route it to a centralized treatment facility prior to drip irrigation soil dispersdll.of these wastewater
treatment systems represent potential sourcesmftrients, pathogens and contaminant®f emerging
concernto streams within the UIRW.
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2.6.4 LAND USE CINKGES OVERE LAST DECADE

In the land use categories represented in the watershed iffagure 2.9) pasture includes areas with

bare soil as seedbeds and row crops, forest includes herbaceous vegetation, and urban includes low and
high density developmerds well as barren lanek (g, construction sites and rock quarrie§jgure 2.10

and Table 2.3 summarize land use changes in the UIRW between 1992 an®©280€e last decade,
pasture lands have reduced in arfam 64% to 46%s a result of pastures b® converted into urban
developmentor restored to forested landgFigure 2.1Q)The amount of urbanized areas within the
IRWPhas more than doubledvith the majority of the growth in the last seven yeafhe forested areas

have increaseffom 29% tod1%over the past decade because of an increadeoithh designatedorests
andherbaceous vegetation (e.g., shrubs and other woody plants) in the watershede changes over

time (e.g., from 1992 to 2006) show the dynamic nature vedtershed land use. Watershed
management strategies must be adaptive to landscape dynamics, because changes in land use and land
cover may alter the selection of appropriate management strategies to address water quality concerns
within the UIRW.

Table 2.3. Change in land useahr UIRW, 1992 to 2006.

| landUse | Change 1992999 |  Change 1992006 [  Change 1992006
+8Y% 0% +8%
-8% -10% -18%
+19% +6% 7%
0% +3% +3%

1992 1999 urban 2006

0,
Urban e

6% Herbaceous Herbaceous
Herbaceous <1% A%

<1%

Water
1%

Figure 2.10. Land use in the UIRW during 1992, 1999, and 2006.
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2.7 Socioeconomics

TheUIRWis characterized by rapidly growing urban centers from south Fayettewvittd to Rogers and

Bentonville in the headwaterdo more rural areas along the Oklahoma @er. The watershed islso

home to commercial poultry and necommercial beef grazing production systems, which are essential

to the economic welbeing of the regionArkansas is thesecondlargest producer of broilers in the

United Sates, with Benton am Washington counties the largest contributors of poultrnyd beef in the

state. In addition, northwest Arkansas is home WalmartK S I R1j dzI NJi S NJ&erondiakg&st 6 2 NI R ¢
public corporation, and Tyson Foods, the largest meat producer in the wawlgvel ashundreds of

small businesses supporting these industries.

In 2010, there were approximatel210,700 residents living in the UIRWepresenting a 8% increase in
population over the last decade (fro2000 to 2Q10). Population growth has been forecastin selected
watersheds innorthwest Arkansas, particularly to understand the future demands or needs from a
drinking water perspectivezor instance, Carollo Engineers (2005) predicted the number of people living
in the UIRW to almost double in the comginlecadesfrom approximately250,000 in 2010 to almost
500,000 in 2055(Note:Actual 2010 population was just over 210,000he majority of this population
growth will occur in the major cities along the eastern watershed boundary (e.g., Fayetteville,
Soringdale, Rogersand Bentonvillg as well as Siloam Springs near the ArkajBkkhoma border.
Future increases in population will prompt changes in land use and land cover, witlobut proper
watershed managemenwill likely impact water quantityrad quality in the UIRW

2.7.1 POLITICAL BOUNDARMNDJURISDICTIONS

The UIRWincludes parts of BentgriWashington and Crawforccounties within thestate of Arkansas
Approximately 40% of the watershed lies in Benton Copwtyile approximately60% is in Washgton
Countyandless thanl% is within Crawford Countyhere are 21 incorporated municipalities within this
watershed, with the largest municipalities defined as the Fayette8ilengdaleRogers metropolitan
area.This area grew over 13 times fasteaththe rest of the state from 1990 to 2000.fact, rorthwest
Arkansas isurrently one of the fastest growing metropolitan areas in the state antthe United Sates.

The incorporated municipalities combined cover approximately 22% of the watershedwinda urban

land use accounts farnly 13%.The towns and cities in the watershed have designated planning areas,
defining the potential extent of future annexation and municipal service extensions in the coming
decades.The full extent of the municipgblanning areas would constitute almost 58% of the total
watershed area, approximately tripling the current incorgted area within the UIRW.

Municipalities and countiesepresentlocal jurisdictions and political boundaries, which can be used to
influencelocal policies or regulations that might influence water quality conditions within the UIRW.
Specific regulations at the municipal, state and federal levels are fudésaribed irChapter3.
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2.8 Water Quality and Monitoring

2.8.1 MONITORING

Waterbodies in thdJIRW are monitored by a variety of entities includihg Arkansas Department of
Environmental Quality (ADEQ), USGS, AWRC, permitted dischargers, and volunteers. Collected data is
used to characterize waters, identify trends in water quality over timentifly emerging problems,

predict future problems, and determine if pollution control programs are working.

2.8.1.1 Surface Water

Figure2.11 shows locations of historical and active surface water quality monitoring sites in the UIRW.
Table2.4lists active surfae water quality monitoring sites in the UIRW with their location and the year
when data collection started at each site. Tablé summarizes the water quality parameters currently
monitored at these sites.

ADEQ has been monitoring selected reaches ofltim®is River and its tributaries since the early 1990s.
I'59vQa adzNF I OS g GSN) ljdzZ f AGe Y2YAG2NRY 3 adlraazy
http://www.adeq.state.ar.us/techsvs/water_quality/water _quality stations.asp USGS has been

monitoring several of the same sites that ADEQ monitors, as well as additional sites in the watershed.

Data are available online at the USGS National Wateformation System Web Inteace
(http://waterdata.usgs.gov/ar/nwis/gw). AWRQas been monitoring water quality at the lllinois River

since 1995 and at Ballard Creek, a tributary to the lllinois Réiece 2002. The available tdaare

viewable online ahttp://www.uark.edu/depts/awrc/pubsMSC.htm
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Figure2.11. Historical and active surface water quality monitoring stations in the UIRW.
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Table2.4. Active rautine water quality monitoring sites in the UIRW.

ADEQ USGS AWRC
Monitoring Site Location

Ballard Creek at County Road 76 Ballard Creek 2000
S ARK0007/ 1998 0719690C 1973 Baron Fork 2009
Dutch Mills

Cincinnati Creek at Highway 244 ARKO0141 1998

Clear Creek below Fayetteville ARKO0010¢ 1994

Flint Creek at Springtown 0719580C 1961  Flint CreekSpringtown 2009

Flint CreekWest Siloam
Springs

ARKO0006 1997 0719543(C 1997 lllinois River at ARwy 59 2000

Sl @l nies il esn Sl Sjedie ARKO004/ 1990 07195858 1991

lllinois River at AR Highw&y9, south
of Siloam Springs

lllinois River at Highway 16 near
Siloam Springs

lllinois River near Savoy ARKO0040 1990 0719480C 1974 lllinois RiverSavoy 2009

0719480¢ 1996 Mud Creek Tributary 2009

2009

0719540C 1979

Niokaska Creek at Township at

Fayetteville

Osage Creek at Highw@64 Bridge VAR N0)ESH]
Osage Creek at Logan, Arkansas ARK0082 2008
Osage Creek near EIm Springs ARKO0041 1990 0719500C 1975 Osage Creek 2009
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Table2 5. Parameters monitored in the UIRW.

ADEQSites USGSites AWRCSites
_I_I_I

D|ssolved oxygen X

_I_I_I
X
_ _I_I_I
X
_I_I_I

Total nitrogen X

X
_I_I_I

X

X
_I_I_I
X
_I—I_I
X
_I_I_I
X
IS D D—
X
_I_I_I

Total organic carbon

_I_I_I
Stiea

Silica

_I_I_I

X

_I_I_I

X

_I_I_I

Chlorlde X

X
_I_I_I

X

_I_I_I

Fecal collforns; X

I T
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2.8.1.2 Groundwater

Groundwater quality in theUIRW is primarily monitored by USGS. Figui2 shows locations of
historical and active USGS groundwater quality monitoring sites in the UIRW. Water quality of the Ozark
Aquiferin this areawas evaluated in 2006 and 20(Fope, Mehl, and Coiner 200%yater quality in the
Springfield Plateau Aquifém this areawas evaluated from 1992 through 1998damski 1997, Petersen

et al. 1998)

2.8.2 WATER QUALITY

Water quality studies in the UIRW primarily began in the early 1980s and have become more frequent
and indepth as the watershed has changed from its natural characteristics to an urban and agricultural
dominated watershed. A list of publications from water quality studies that have been completed in the
UIRW is available ilsppendixA. Results from some ohese studies are discussed below.

2.8.2.1 Surface Water

The UIRW occurs primarily in the Ozark Highlands ecoregion (Oniecoilegior89,1998). Caves,
sinkholes, andspringsoccur, heavily influencing sade water temperature. Clear, cold, perennial,
springfed streams are common and typically have gravelly substrates; in addition, many small dry
valleys occurADEQestablished reference streams in thmeid-1980s in each Arkansas ecoregion and
promulgated water quality standards on an ecoregional b@&3EQL987) Water quality characteristics
associated with Ozark Highlands streams are different from the other ecoregions in Arkansas and are
strongly influenced by the karst geology. Alkalinity (70 to 130 mg/L), total dissolved solids (TDS;
100to 200mg/L), and tdal hardness (70 to 18@g/L) values are relatively high, with circumneutral pH
@t dzSaz NBFESOUAY3I GKS AyFtdzSSyOoS 2F (HB7).FORNBIA 2
communities characteristically have a preponderance of sensitive spaatkare usually dominated by

a diverse minnow community along with sunfishes and darters (HO6®7T). Statistics for selected water
guality constituents at selected water quality stations over the period of 1997 through 2011 are shown
in Table2.5.

Baileyet al. (2012)evaluated water quality trends at monitoring sites on three streams in the UIRW:
Ballard Creek, Osage Creek, and the lllinois River. The water quality parameters evaluated for trends
were sulfate, chloride, nutrients, artdtal suspended sals (TS$ Decreasing trends were identified for

a number of water quality constituents at each of the sites. TSS, in particular, exhibited statistically
significant decreases in all three streams. The monitoring site on the lllinois River (near Sdvoy, jus
upstream of the confluence with Clear Creek) exhibited statistically significant decreasing trends for the
majority of the constituents evaluated.
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In 2004, USGS, in cooperation with ADEQ, surveyed streams in northwest Arkansas receiving discharge

from municipal WWTPs for the presence of 108 contaminants of emerging coqganarmaceuticals

and other organic compounds. The streams sampled in the UIRW were Mud Creek (Fayetteville WWTP),
Spring Creek (Springdale WWTP), Osage Creek (R@YEFP), and the iflois River at the state line.
Fortytwo of the targeted contaminants were detectéd northwest Arkansas streana levels above

the minimum that can be detected, with at least one contaminant occurring at each of the sampling
sites Galloway et al. 2005For the most parthealth and environmental effects associated with the
presence of these contaminants are unknown, and there are no recommended levels for protection of
human health or wildlife.

2.8.2.2 Groundwater

Groundwater in both the Springfield Plateauulfgr and the Ozark Aquifer in the UIRW are generally
suitable for use as a drinking water supply. Concentrations of dissolved minerals tend to be higher in the
Ozark Aquifer than in the Springfield Plateau Aquifetersen et al. 1998)

Nitrate is the narient most commonly found in groundwater in the UIRW, and it generally occurs at
higher concentrations than other nutrients. Nitrate concentrations greater than the drinking water
standard (10 mg/L) have been found in wells in the UIRW, but not frequgdbmski 1997)Evaluation

of historical groundwater data has shown that nitrate concentrations in shallow or unconfined aquifers
(Springfield Plateau Aquifer in the UIRW) increases as the amount of agricultural land in the area around
a well or spring ioreasegAdamski 1997, Davis et al. 199N)trient concentrations are generally higher

in springs than in wells, and higher in unconfined aquifers (e.g., Springfield Plateau Aquifer in the UIRW)
than in confined aquifers (e.g., Ozark Aquifer in the UI®&)ersen et al. 1998Dverall, nitrate levels

in the Springfield Plateau Aquifer were higher than in most other water supply aquifers evaluated in the
NAWQA prograniPetersen et al. 1998)

Sampling for pesticides in the Ozark Plateau Aquifer systeneda&hl the presence of pesticides in the
aquifers at levels above the level where they can be detected, but below levels that are expected to
affect human or animal health. Pesticides were detected in both the Springfield Plateau Aquifer and the
Ozark Aquir in the UIRWAdamski 1997)Overall, pesticides were detected less frequently in these
aquifers than in other water supply aquifers evaluated in the NAWQA proffatersen et al. 1998)

Fecal coliform bacteria have been found in springs in the U(R®/is et al. 1995Graening and
Brown1999) However, fecal coliform bacteria have not been found in the aquifers (i.e., wells)
(Daviset al. 1995).Radon levels in these aquifers are lower than in the other water supply aquifers
evaluated in the NAWQA pragn (Petersen et al. 1998)

Volatile organic compounds have been detected in the Springfield Plateau Aquifer, however,
concentrations are low. Overall, volatile organic compounds were detected more frequently in this
aquifer than in the other water supphgaifers evaluated in the NAWQA progréRetersen et al. 1998)
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Figure2.12. USGS groundwater monitoring sites the UIRW.
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Minimum, maximum, and average values for selected water quality constituents for the
period of 1997 to 2011 for selected monitoring stations in the UIRW. Datare

Table2.6.

collected by ADEQ unless indicated otherwise.

2-26

lllinois Osage |lllinois Rive
Riverat | Clear|| Creekat |near Siloan] Flint Sager | Baron
Parameter Statistic | Savoy | Creek|| ElIm Springy Springs | Creek | Creek | Fork
Min 5.21 6.7 5.18 571 542  4.67 3.2
25" 795 847 8.40 8.06 788 833 8.10
Dissolved Oxygen BRVEGET 9.11 9.66 9.34 9.27 9.12 9.48 10.25
(mg/L) Mean 9.43 9.98 9.96 9.56 9.75 9.61 10.42
75" 11.22 112 11.1 11.02 11 1052 126
Max 16.3  16.67 18.1 16.6 88.82 16.43 18.17
Min 1.5 0.79 0.86 0.81 0.4 0.57 0.6
25" 423  0.79 2.57 4.39 1.77 15 2.27
Turbidity (NTY Median 6.93 3.9 4.1 6.5 2.6 239 331
Mean 16.06 12.99  11.46 7.48 4.24 763  8.78
75" 12.77  7.90 6.44 10.35 3.83 4.5 6.04
Max 458 488 501 25 118 211 394
Min 1 1 1 1 1 1 1
25" 3 2.15 2.5 25 2 15 15
TSSmglL) Median 5.2 3.5 4 5 3 2.5 2.7
Mean 13.5 16.5 10.5 31.3 4.6 8.5 8.1
75" 9.8 5.5 6.5 9.5 4.5 4 4.2
Max 576 700 572 1130 94 6.8 456
Min 62 112 35 65 117 124 108
25" 151 189 211 169 156 220 173
TDS(Mg/L) Median 1745 275 244 190 168 261 1925
Mean 169.9 2296 2394 188.1 166.5 263.1 190.7
75" 189 275 271.2 207.6 177 2995 207
Max 236 376 327 264 249 416 271
Min 0.132  0.47 0.02 0.948 0.249 0.023 0.012
25" 1.27 1.72 3.15 1.947 0987 433 1.13
Nitrate + Nitrite (mg/L) Median 1.936 2.235 3.64 2.397 1.81 6.76  2.11
Mean 1.982 2.439 3.598 2.397 1.962 6.963 2.060
75" 2.44  3.03 4.174 2.835 2681 88 2.67
Max 5 5.88 34.6 4.64 8.05 19.3 5.982
Min 0.005 0.007  0.005 0.001 0.005 0.005 0
25" 0.02 0.013 0.01 0.01 0.012 0.017 0.019
T Median 0.04 0.031 0.021 0.02 0.026 0.046 0.031
Mean 0.048 0.064  0.032 0.034 0.042 0.573 0.032
75" 0.058 0.059 0.038 0.043 0.06 0278 0.04
Max 0236 1.24 0.154 0.192 0.148 9.1 0.169
Min 0.025 0.013 0.032 0.014 0.01 0.088 0.017
Total Phosphorus 25" 0.057 0.043 0.12 0.014 0038 0.672 0.054
(ma/L) Median  0.076 0.060  0.246 0.141 0.05 0.968 0.074
9 Mean 0.105 0.086  0.453 0.184 0.059 1.114 0.090
75" 0.111 0.109 0.634 0.237 0.064 1.452 0.095
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Table 2.6. Minimum, maximum, and average values for selected water quality constituents for the
period 1997 through 2011 for selected monitoring stationshi@ UIRW (continued).

0 Max 115 087 2.49 0.98 0712 3.89 0.828

Min 0.64 0.32 1.10 0.44 1.90 0.19

25" 1.90 3.60 2.40 1.30 5.53 1.10

Total Ntrogen (mg/L)? Median 2.40 NA 4.00 2.80 1.90 740 210
Mean 2.46 4.06 2.85 212 775 226

75" 3.00 4.60 3.20 290 933 290

Max 5.80 6.50 4.90 560 18.00 9.80

Min 115  3.72 3.07 2.24 411 493  3.08

25" 7.24 923 17.8 11.12 811 2559 7.19

Chioride(mg/L) Median 9.05 1458 25.7 14.97 10.15 352  9.03
Mean 9.73 1869 25585 15.78 10.06 37.74 10.27

75" 10.82 24.7 33.29 19.95 119 465 11

Max 248 57.1 52.4 36 18.1 129.64 36.9

Min 1.12 8.01 2.18 7.41 477  6.96 8.9

25" 9.46  17.3 16.65 11.89 15.17 16.87 15.3

Median 125 271 23.06 14.7 20.39 2329 18.75

Sulfate(mg/L) Mean 1301 31.58  24.89 1576  20.80 26.77 19.20
75" 16.1  43.42  32.27 18.75 249 3410 226

Max 276 925 52.4 32,5 50 77.7 363

Min 17.7 5.3 1.86 20.9 19.4 14 16.2

25" 38.575 48.7 475 43.7 38.7 464 481

Catium (mg/L) Median 458 53.35 50.8 46.6 4165 504 5255
Mean 4464 5115 4961 45.91 41.06 4893 51.66

75" 51 56.9 53.5 49.7 4415 529 56.35

Max 817 9258 77.2 64.6 53.6  83.9 92

Min 1.69 1.27 0.06 0.08 1.29 126 191

25" 25 2.78 1.9 2.08 209 243 322

Magnesium(mg/L) Median 2.8 3.20 2.01 2.2 2.2 2.7 3.58
Mean 276  3.17 2.01 2.17 223 279 354

75" 3.02 3.58 2.19 2.31 2.39 2.95 3.8

Max 3.94 457 3.45 31 3.54 8.7 5.95

Min 39.3 478 13.4 16 48.9 36 48.6

25" 954  124.2 123 109.3 97.4 9572 114

Alkalinity (mg/L) Median 1184 133 132 119 105 108 129
Mean 1119 1307  127.2 115.2 102.8 106.3 123.8

75" 132.4 145 138 130.5 110 1143 139

Max 166 167 152 144 127 176 1721

2USGS data
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2.9 Wildlife Resources ? Endangered and Threatened Species and
Fisheries

The karst terrain of northwest Arkansas supports numerous springs and sgeohdributaries which
harbor threatened, endangered or endemic species includingQ@aark cavefishAmblyopsis rosge
least darter Etheostoma microperdaOklahoma salamandeE(rycea tynerengisand Neoshanucket
(Lampsilis rafinesqueaharhe presence of endangered speciasd other aquatic species of concern
has resulted inseverd streamswithin the UIRWbeing classifiedas extraordinary resource waters
(ERWspr ecologically sensitive waters (ESWSs) as definetidojirkansas Pollution Control and Ecology
Commissior{APCELIn addition, all lakes and reservoirs and most streamihe UIRWare designated
as fisheries.
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Regulations of the UIRW

Designated waterbody uses, water qualiteriteria, and other regulationsthat apply in the UIRW both
drive the need for restoration and protection in the watershed, and constrain theoragbon and
protection activities that can be implemented. Waters in the UIRW are under the jurisdictiedlerfal

and state regulations. Lands in the watershed are under the jurisdiction of state, county, and municipal
regulations.

3.1 Federal Regulatory Dri vers

3.1.1 USENVIRNMENTAL PROTECTWIBENCY

EPA has primary responsibility for implementation of the Clean Watean&tcthe Safe Drinking Water
Act.

The Clean Water Acipertains to protection of surface angroundwater of the United States The
specific objetive of the act is to protect the physicdl K SYA OF f Yy R 06A2f 23A0Ff Ay
waters. Pertinent sections are:

Section 30]1establishing effluent limitations,

Section 302establishing water qualityelated effluent limitations,

Section 303requiringstates to develop ambient water quality standards,

Section 305requiringstates to conduct biennial water quality inventories,

8§
8§
8§
8§
3 Section 307requiring toxic and pretreatment effluent standards,
8 Section 314, the clean lakes program,

8 Section 319nonpointsource pollution management,

§ Section 402, the National Pollution Discharge Elimination System Program, and
8§

Section 404permits for dredged or fill materigenforced bythe US Army Corps of Enginéers

TheSafe Drinking Water Ads the primaryfederal law pertaining to provision of potable water for the
public. Regulations promulgated by EPA under Befe Drinking Water Act that are pertinent to the
source water protection program are:

8§ National Primary and Secondary Drinking Water Regulatidride40 Code of Federal
RegulationsCFRParts141, 142 and 143)

8 National Primary Drinking Water Regulations; Long Term 2 Enhanced Surface Water Treatment
Rule
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§ Stage 2 Disinfectants and Disinfection Byproducts;Runig

8 Underground Injection Controlr®gram (40 CRParts144, 145, 146, and47)

3.1.2 US DEPARTMENT OF KGR TUREISDA)

Beginning in 1985 with the passage of the Food Security Act, or Farm Bill, all farm operators in the
United Sates. were required to meet specific soil erosion control stardk. Compliance with these
standards (including the sodbuster and swampbuster provisions) is now prerequisite for participation in
most federal farm programs.

Subsequent Farm Bills in 1990 and 1996 enhanced the water quality benefits of the progrannimy ret
highly erodible lands from production and adding incentive programs, such as the Wetlands Reserve
Program(WRP) encouraging farmers to restore farmed wetlands to their natural condition.

3.1.3 FEDERAL EMERGENCYMBEMENT AGENGEMA

The National Floothsurance Program (NFIP) is a federal-regulatory program that can provide some
water quality protection by restricting development in the floodplalthe NFIP, which is administered

by FEMA, makes federalbacked flood insurance available in commuestithat agree to adopt and
enforce floodplain management ordinances to reduce flood damage. program generally includes
identifying flood prone areas, elevating buildings above the base flood, and relocating structures out of
the floodplain.Local goverments may go beyond the minimum FEMA requirements to provide added
protection.

3.2 State Regulatory Drivers
3.2.1 ARKANSAS DEPARTMENTENVIRONMENTAL QUAY(ADEQ)

ADE@ @ission ido protect Arkansas' natural resourcesdts air, water and land¢ drom the threat of
pollution. They do this through a combination of regulatory programs, proacpvegrams and
educational activitiesADEQ is the designated agency in #sate for implementation of thesii I G S Qa
water quality management plan and the Natiorbllution Discharge Elimination System (NPDES)
program. ADEQ enforces regulationsstablished by the Arkansas Pollution Control and Ecology
CommissionRegulations othe Commissiomelevant to management of the UIRW are:

8 RegulationNo. 2, Regulation Establishing/ater Quality Standards for Surface Waters of the
State of Arkansasis revied, effectiveAugust 26, 2011

8 RegulationNo. 4, Regulation to Require a Disposal Permit for Real Estate Subdivisions in
Proximity to Lakes and Streams, effective July9731

3 Regulation No. 5, Liquid Animal Waste Management Systems revised, effective April 26,
2008;
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§ RegulationNo. 6, Regulationdor State Administrationof the National Pollutant Discharge
Elimination System (NB3), effectivdune 18 2010;

RegulationNo. 8, Administrative Proceduregas evised, effectivd-ebruary 28, 20Q9
RegulatiorNo.9, Permit Fee Regulatiores resised, effective March 15, 2008;
RegulationNo. 12, Storage Tank Regulatigres revsed, effectiveDecember 28, 2009
Regulation No. 1€ Arkansas Underground Injection Controldépeffective Februarg4, 2005;
Regulation No. 22 Slid Waste ManagemerRules, effective April 26, 2008;

Regulation No. 28 Hazardous Waste Managemeas revisd, effectiveSeptember26, 2a.1;

Regulation No. 28 Brownfields Redevelopmends revised, effective March 3, 200&nd

w w W W W W W w

Regulation No. 3@ Arkansas Remedial Action Trust FuRiézardous Substances Site Priority
List, effectiveJunel3, 2010

State water quality standards (Regulatiblo.2) are an impdant driver of activities in the UIR\&Nd
are discussed in greater detail in Secta.

3.2.2 ARKANSAS DEPARTMENTHEALTE\DH)

8 Rules and Regulations Pertaining to Public Water Systeffisctive January 11, 2007
(http://www.healthyarkansas.com/eng/pdf/pwsigsfinal.pdf)

8 Rules and Regulations Pertaining to Onsite Wastewater Systems, Designated Representatives
and Installerseffective December 16, 2006
(http://mww.sosweb.date.ar.us/elections/elections_pdfs/register/novdec_06/
AMCOPHNPACTTANPDPLIRT O

3 Rules and Regulations Pertaining to Mobile Home and Recreational Vehicle é¥fmdts/e
April 1, 2008(http://www.healthyarkansas.com/rules_regs/mobile_home_parks.pdf)

8 Rules and Regulations Pertaining to General Sanitation, Effetliveember 1, 2000
(http://mvww.healthyarkansas.com/rules_regs/general_sanitation.pdf
3.2.3 ARKANSASTATHIGHWAY AND PRISPORTATION DEPARENT (AHTD)

AHTD maintains standards feate highway construction including erosi@nd sediment control, spill
preventon, and site stabilization practices

3.2.4 ARKANSAS LIVESTOGIK ROULTRY COMMISSIALPC)

The mission of ALPCdsii 2 &t FS3dzZr NR KdzY |l y | vy RafetyyandYguafity, #& I 0 K =
promote Arkansas livestock and poultry industries for tlemefit of aur citizenst ALPC is not a primary
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environmental agencyHowever it regulates RA & LJ2 & | £ dead livedtgck ar Ipdudfy, which may

become a watequalityissue if not properly managed.

3.2.5 ARKANSAS NATURALBERCES COMMISSI@NRC)

The mission of ANRIC&o ntanage and protect our water and lanesources for the health, safety and
economic benefit of the State of Arkansadn fulfilment of this mission, ANRC has a number of
regulations relevant toéhe source water protection progragmcludingthe following:

Title lll, Rulesdr utilization of surface water;
Title V| Administrative rules and reations for financial assistance;
Title V| Rules for water development project compliawith the Arkansas Water Plan;

Title VII) Rules goveiing water ridnts investigations;

Title X Rules governing the Arkansasivgd NJ NB & 2 dzZNDOS O2aidma Kk NB  LINE I NI

8§

8§

8§

8§

8 Title IX Rules and predures for claiming tax credit;

8§

3 Title X] Rules governing the surplus poultry litter removal incentives cost sharegmnpgr
3 Title XlJ Rules governing the Arkansastlands mitigation bank program;

8§

Title XlI] Rules governing the tax credit program for the creation and restoration wéteri
wetland and riparian zones;

Title XIV Rules implementing the water resource conservatod developrent incentives act;
Title XV Rules governing loanfn the safe drinking water fund;

Title XV Rules governing the Arkansas cleanersevolving loan fund program;

Title XVIIRdes governing water authorities;

Title XXlINutrient and poultry litter pplication and management prograrand

w w W wWw W W

Title XXIJI Rules governing water and wastewater project funding through the Arkansas
community and economic development program.

The UIRW has been designated as\a@rient Surplus Areaby Arkansas Act$059 and 161, as
implemented by TitleXXll of ANRC&ules Governing the Arkansas Soil Nutrient and Poultry Litter
Application and Management Programffective Januarg006. The purpose of these rules is to maintain
the benefits derived from the wise use of poultiigter and other soil nutrients while avoiding
undesirable effects on the waters of the Stateom excess nutrient applicationsAmong other
provisions, these rules state that persons applying nutrients from poultry litter to soils or associated
crops onland areas greater than 2dcres within a Nutrient Surplus Area must applin compliance

with a nutrient management plan (NMP) or poultry litter management plan. Requirements for soil
testing, record keeping, placement and timing of litter applicateord other elements of NMPs are
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specified in the rules. Act 1060 establishes annual registration with ANRC of poultry feeding operations

where more than 2,500 poultry are housed or maintained.

3.3 Local Regulatory Drivers

Counties anctities promulgate and enfcce their own regulations that impact water quality. Primary
among these are zoning and stormwater ordinances.

3.3.1 ZONING

Zoning ordinances guide land use within city limits, and in the counties. Zoning ordinances may
contribute to water quality issues by aling or promoting land uses that can have negative impacts on
water quality. Zoning ordinances may also contribute to water quality issues by preventing land uses
that can have beneficiadffects on water quality. However, zoning ordinances can also bd bge
municipalities and counties to prevent land uses that harm water quality and promote land uses that
benefit water quality.

As an example, Lovmpact Development (LID) is classified in most municipal codes as@nfarming

stormwater system. An LlDproject in Rogers required 30 zoning varianteBayetteville has
incorporated LID into its Unified Development Code to make it easier to utilize LID pradtitiesthe

city limits?

3.3.2 STORMWATER ORDINANCE

Through the Clean Water Act, a number aifies in the UIRW,and both Benton and Washington
counties, have been required to promulgate ordinances that require practices to prevent pollution of
stormwater during and after construction activities. TaBlé summarizes stormwater ordinances in the
UIRW.

Stamwater ordinances in the UIRW vary significantly with the size of the community. Smaller
communities rely largely on ADEQ oversight while larger communities impose stricter requirements by
incorporating their own stormwater design manuals and gradingdsieafs.

CreSiasSoAattsSQa [L5 hNRAYlIyOS SadlrofAakSa RSaiaday a
[ L5 / NBRAGaPE ¢KS [L5 ONBRAGA AyOfdzRS G(KS dzasS 27
(i.e. curb and gutter, storm drain lgts, etc,), reductions in required volume for retention/detention

facilities, and possible fee reductions at such time that a stormwater utility is formed. The site design
elements include guidelines for filtration/infiltration, capture and-use, and impervious surface

reductions.

® http://places.designobserver.com/feature/venturdesign/25918/
4 http://www.accessfayetteville.org/government/city _clerk/city _code/index.cfm
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Table3.1. Municipal and county stormwater ordinances that apply in the UIRW.

Ordinance No. 200667

Ordinance 200&
Ordinance 20049

Title XV, Chapter 170

Title XV, Chapter 179
Ordinance No. 20006

Ordinance No. 20007
Ordinance No. 3087

Ordinance No. 332010

Stormwater discharges from
construction activities; postonstruction
controls

Stormwater discharges from
construction activities; postonstruction
controls

Stormwader discharges from
construction activities; postonstruction
controls

Lowimpact development

Stormwater discharges from
construction activities
Postconstruction controls

Stormwater discharges from
construction activities; postonstruction

controls
Stormwater Pollution Prevention, Stormwater discharges from
Grading and Erosion Control Ordinan constructian activities
Private Detention Pond Ordinance Postconstruction controls
Ordinance No. 890 Stormwater discharges from
Article XI. Land Alteration construction activities
Ordinance No. 9.4 Postconstruction controls
Ordinance No. 20613
Stormwater discharges from
construction activities; postonstruction
controls
Chapter 10% Stormwater Ordinance
Chapter 56; Landscping Ordinance
Chapter 106; Drainage Criteria Manug
Chapter 112; Subdivisions

Ordinance #200

Ordinance No. 083

Stormwater discharges from
construction activities; postonstruction
controls

Stormwater discharges from

construction activities
Ordinance #169 Postconstruction controls

Stormwater Pollution Preveion, Stormwater discharges from

Grading, and Erosion Control Court construction activities; postonstruction
Order 200980 controls

Stormwater Pollution Prevention, Stormwater discharges from

Grading, and Erosion Control Court construction activities; postonstruction

Order controls
Private Detention Pond Ordinance Postconstruction controls
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Fayetteville has also promulgated a Streamside Protection Ordinance. This ordinance applies to streams

with watersheds of 100 acres or morendeér this ordinance, selected activities are not allowed within
50 feet of these streams, similar to city setback restrictions.

3.4 Water Quality Standards

Regulation No. 2 establishes general and specific water quality standards for surface waters ofethe stat
of Arkansas. These standards consist of numeric and/or narrative criteria for selected water quality
parameters, and identification of desired (designated) uses for waterbodies. The standards were
established based upon present, future and potential watses.

3.41 WATER QUALITY CRIFER

Numeric water quality criteria applicable to the UIRW are shown in Table

Table3.2. Established water quality standards for waters of tHRW

29°C should not exceed due to manade influences

10 NTU during base flow; 17 NTU during all flow

Between 6.0 and 9.0

< 10 mf watershed: 6 mg/L (primary*); 2 mg/L (critical*)

10 to 100 mf watershed: 6 mg/L (primary*); 5 mg/L (critical*)

> 100 mfi watershed: 6 mg/L (primary*); 6 mg/L (critical*)

Geometric mean of 126 colonies per 100 mL.

Single sample maximum of 288lonies per 100 mL.
Geometric mean of 200 colonies per 100 mL.

Single sample maximum of 400 colonies per 100 mL
Geometric mean of 630 colonies per 100 mL.

Single sample maximum of 1,490 colonies per 100 n
Geometric mean of 1,000 colonies per 100 mL.
Single sample maximum of 2,000 colonies per 100 n
Criteria shall not be exceeded in more than 25% of the samples,
fewer than 8samples taken during the primary or secondary tect
season.

20 mg/L monthly average concentration

20 mg/L monthly average concentration

300 mg/L monthly average concentration

*  The primary season is the period of the year when water temperatures af€ 22 below. This includethe
major part of the year from fall through spring, including the spawning season of most fishes. It normally
occurs from about mie€September to mieMay. The critical season is the period of the year when water
temperatures exceed 22C This is normall the hot, dry seasgrand after the majority of the fish spawning
activities have ceased. This season norn@ibursfrom about midMay to midSeptember.

E. coli

Fecal Coliform

E. coli

Fecal Coliform
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3.4.2 STREAMCLASSIFICATIONS AMNEE SUPPORT

ADEQhas established designated uses for all waters of tia¢esof Arkansas including streams and
publiclyowned lakes in the UIRW. The definitions of these designated uses are based on Regulation
No.2.

8 Extraordinary Resource Waters (ERWEhese waters are designated for their scenic beauty,
aesthetics, scierfic values, broad recreation potential and intangible social values based on a
combination of chemical, physical, and biological characteristicsstreams in the UIRW are
designated with this use by the state of Arkansas.

8 Natural and Scenic Waterways @Ws):These waters have been legislatively adopted into a
state or federal system of natural and scenic waterways. streams in theUIRW are
designated with this use by the State of Arkansas.

3 Ecologically Sensitive Waterbodies (ESWH)ese waters are kmwn to provide habitat within
the existing range of threatened, endangered or endemic species of aquatic oragaatic
organisms, including thérkansas darter, leastarter, Oklahoma salamande@Qzarkcavdish,
and cavesnails and crdish would be conigered ERWSsIn the UIRW, the following stream
reaches are considered ESWs (Fig8rE):

1. lllinois River {rom the Arkansas Oklahomastate line upstream to its confluence with
Muddy Fork) and any other portion where the Neosho naldetis known to inhabit

2. Little Osageffom its confluence with Osage Creek ~2.5 miles upstregamd

3. Numerous springs and spriaigd tributaries, which support threatened, endangered
or endemic species (11 locations within thélRW).

) Primary Contact Recreatiorthese waters ardesignated for primary contact recreation, or full
body contact, useAll streams with drainage areas greater than 10 square miles and all lakes
and reservoirs are designated with this useithin the UIRW; this designated use typically
applies from May lthrough September 30.

§ Secondary Contact Recreationifhese waters are designated for secondary recreational
activities including boating, fishing, or wadingll waters in the UIRW are assignedthis
designateduse

) Domestic, Industrial Agricultural Water $ply: These waters are designated for use as
domestic, industrial or agricultural water supplll waters in the UIRWare assigned this
designated use
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Plate OH-1 (Ozark Highlands)

LEGEND
& /2> - Ecologically Sensitive Waterbodies
& Trout * - Trout Waters
-------- - Extraordinary Resource Waters
------- - Natural and Scenic Waterways
. - Variation by UAA

=
Reservoiry
7

Fayetteville .

LEL
. — ) ‘—._..‘ . ./ﬁ
Hamestring

Figure3.1. Ecologically sensitive waterbodies in the UIRW (fréxPCEC Regulation N2).
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3.5 Regulated Activities

3.5.1 WASEWATER EFFLUENT BIRRIGES

Activities that discharge treated wastewater to waters of the state must be permitted through the
NPDES program managed by ADEQ. The NPDES permits set numeric limits for selected chemicals or
other constituents that occur in thdischarged wastewater to protect the water quality of the receiving
waterbody. In May 2012here were over 45 wastewater discharges with active NPDES permits in the
UIRW, including industries, municipalities, and businesses.

The effluent limitations guidaies (40CFRI00 through699) specify discharge limitations for industries
discharging to collection systems for municipal wastewater treatment facilities. In addition, local
pre-treatment ordinances may impose additional and or more stringent limitatidhg. following cities
within the lllinois River Watershed haestablishedpre-treatment programs.

§ Fayetteville (Title V, Chapter 51, Article IIl);

§ Siloam Springs (Municipal Code, Chapter 98, Articles IV and V);

8§ Springdale (Code of Ordinances, Chapten:14a&d

8 Rogers (Code of Ordinances, Article V).

These citiesrequire industries to prdreat their wastewater before releasing it to the municipal
wastewater treatment system. These cities issue permits to regulate discharges into their collection
system.

3.5.2 MULTIPLE SEPARATERW SEWER SYSTEMSA4S)

Stormwater discharges for largand mediumsized communities are controlled by the federal NPDES
regulations, butare administered and enforced by ADEQ.eTNPDESrogram regulates all major
discharges of stormater to surface waters. The purpose of the NPDES permits is to reduce pollutants in
stormwater runoff from certain MS4s and industrial activities by requiring the development and
implementation of stormwater management measures.

ADEQ has desighated ceartacommunities as MS4 communities and issued a general permit
(No.ARR040000) with stormwater management conditions that all MS4 commuititidsto meet
by 2008,which includel the following

8 Public education

§ Public involvement/participation

§ lllicit distharge detection and eliminatign
8§

Construction site runoff control plan
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8§ Postconstruction stormwater management program@nd

§ Polluton preventiorigood housekeeping

Stormwater management plans document the practices and programs that each communityeatl us
achieve the required managememonditions. Inthe UIRW, MSd4ommunities includeBentonville,
Fayetteville, Farmington, Johnson, Little Flock, Greenland, Lowell, ElIm Springs, Rogers, Springdale,
Bethel Heights, Benton County, Washington County, andethUniversity of Arkansas. These
MS4communities have contracted witHAEXo develop and administer a Northwest Arkansas Regional
Stormwater Education Program covering Benton and Washington cour@iéd) G KS G Gl & S G S¢
{ LINRYy3IRIf S¢ dzNIobrghisidésigned thadkitess thé pulid education and involvement
requirements of the MS4eneral permitthrough development of educational materials for the general
public and schools (fact sheets, brochures, and posters), conducting public outreackoatid
education, and hosting workshops and training evenfable3.3 summarizes the status of the
MS4requirementsfor the different jurisdictions.

Table3.3. Regulated MS4 communities and status of permit requirements.

0 Ordinance, Ordinance,
. Ordinance, Ordinance, :
U Ordinance, Ordinancel U
0 Ordinance, Ordinance, .
. Ordinance, 0
0] Plan, .
U Ordinance, U
. U . U
U Ordinance, Ordinance,

Ordinance, Ordinance,

Ordinance, Ordinance,

, 0]

. Order, Order,
U Order, Order,

Note: *  0to20% complete
U 40% to 60% complete
100% complete or fully meeting requirements

3.5.3 STORMVATERUNOFF

Local storm runoff ordinances are discussed in Se@&i8r2. ADEQ issues NPDES permits for stormwater
discharges for construction and industrial sites. Agricultural activities are exemptlinequirement

to obtain an NPDES stormwater discharge permit. In May 2012, there were approximately 190 active
stormwater discharge permits for sites in the UIRW.
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3.5.3.1 Construction

ADEQ utilizes a statewide general NPDES permit (ARR150000) to authorizeas¢ordischarges from

construction projects thawill result in greater than acre of landdisturbance Projects that disturb
betweenlacreand5F ONB & | NB RSSYSR dqavlrtté O2yaidNHzOGA2Yy LN
the general permit. A Stormver Pollution Prevention Plan (SWPPP) is required for small construction
projects but ADEQ review of the SWPPP is not required. For projects that éxaesss (i.e.a f  NHS ¢
projects), application must be made to ADEQ for coverage under the generalt panthithe SWPPP

must be reviewed and approved by ADEQ prior to construction.

Under the general permit, operators are required to implembest management practiceB¢MP3$ to
minimize sediment transport from the construction site. The BMPs must be mytinspected and
maintained and additional BMPs must be utilized if those in place prove inadequate. Inspections,
maintenance activities, and revisions must be documented in the SWPPP. Temporary BMPs must remain
in place until the site has been revegeddtto at least 80% of preonstruction conditions or otherwise
stabilized. For large projects, the operator must document stabilization of the construction site to ADEQ
prior to termination of permit coverage.

3.5.3.2 Industrial

ADEQ also utilizes a statewide gesl NPDES permit (ARR0O00000) to authorize stormwater discharges
from certain industrial activitiesEligibility for coverage under the general permit is dependent upon a
T I O AStakdard Qdustrial Classification (SIC) code.

Under the general permifacilities are required develop a SWPPP documenting the BMPs implemented

to minimize the transport of contaminants from the areas of industrial acti@tgrmwater outfalls from

these areas must be sampled twice per year and analyzed $&chemical oxgen demand, oil and
ANBIF&aS:E YR LI ® ! RRAGAZ2YLFE LI NFY¥YSGSNAR YIe& 6S NBIJdz
not establish discharge limitationsiowever, concentrations are expected to be less than parameter
benchmark values specified ingfpermit. If a benchmark value is exceeded, the facility is required to

identify and implement corrective actions to improve stormwater qualltiye facility is also required to

perform quarterly visual inspections of the stormwater drainage system as agellan annual
comprehensive reviewf the site and any required updates the SWPPPThe facility must submit an

annual report to ADEQ documenting the sampling results, inspections, and any corrective actions taken.

3.5.4 AGRICULTURE

State regulations of agritture in the UIRW are described 8ection3.2. In the UIRWpoultry feeding
operations where more than 2,500pltry are housed or maintaineshust beregisteled with ANRC and
prepare a Nutrient Management Plan. These plans must be prepared by persoffiecéot do so. In
addition, agricultural applications of nutrients in any form, whether commercial fertilizer, poultry litter,
or other manure, are required to be conducted by persons trained and certified by ANRC.
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Element 1: Identification of Cause

and Sources of Impairment

The objective of this plan i® help UIRW waterbodie® attain designatedusesand remove these
waterbodiesfrom the 303(d) list.Therefore, this chapter addresses the causes and sources associated
with waterbodies in the URW that have been identified as not attaining their designated uses by ADEQ

or EPA Region 6. EPA Region 6 is currently preparing a TMDL for phosphorus for the lllinois River
watershed, which will identify phosphorus sourcasd load reduction estimates the watershed.
Therefore, phosphorus sources will not be discussed here, and waterbodies listed only for phosphorus
will not be addressed. This plan may be modified to address phosphorus once the TMDL is completed.

4.1 Impaired Stream Reaches in the lllinois R iver

ADEQ submits a list of waterbodies to EPA thlatnot meet current water quality standardsr
assessment criteria, and/or do not suppadesignated beneficial usegalled the 303(d) list. This
watershedbased plan addresses the impaired stream reacidentified onthe 2008,and 2010 and

2012 Arkansas 303(d) lists, which were based on evaluation of data collected between July 1, 2002, and
March 31, 2011. ADEQ listed six stream segmanthe UIRWas impairedin 2008 and five stream
segmentsas impdaredin the 2010 and 2012 within the UIRW. In 2008, EPA added nine stream segments
and one reservoir to this list for a total of 14 listed waterbodies in the UIRW. The locations of the
waterbodies included on the three Arkansas 303(d) listsstu@vnon FHgure4.1l Locations ofADEQ
monitoring sites and stream segments aa¢so shown on Figure4.1. Note that there are HUC12
watersheds where water quality is not routinely assessBte impairments are listed in Tabdel.
(Note: Segment 29 is listed twicedanuse this segment occurs in two different HUC12 subwatersheds.)
The 2010 and 2012 ADEQ 303(d) listsstittsand have not yet been approved by EPA. The majority of
the 2008 listed segments were categorized as tugbrity for restoration.In 2010 and2012, only the
Sager Creek segment is listed as kpgbrity for restoration with the remaining sites listed as low
priority.

4.2 Causes of Water Quality Impairment

The pollutants identified as the causes of impairm@rdble4.1), excluding total phosphais, include:

8 Pathogens,
3 Sediment, and
8 Nitrates.
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Table4.1. UIRW HUC12 priority watersheds based on approved and Arkansas 303(d) lists.

Designated Predominant
Use ' f Pollutant

Impaired Reac

Impaired | Concern | Concern | Concern HUC12 Name Source

11110103020

11110103023

11110103024

11110103025

11110103029

11110103029

11110103932

11110103013

11110103027

11110103028

11110103030

11110103930

11110103933

11110103931

Swepco Lake

Reaches Listed by ADEQ

Aqy atlc.L|fe Sediment Not listed Not listed Lal_<e I_:rar_1ces Surface Erosio
Fisheries IllinoisRiver
Primary lllinois Riverk .
Contact Pathogens Pathogens Pathogens LakeWedngton Agriculture
Sediment:
Primary  Sediment, Sediment, Sediment, lllinois River, Surface Erosio
Contact pathogens pathogens pathogens LakeWedington Pathogens:
Agriculture
. Pathogens
Primary total Pathogens Pathogens L°Wef M.u ddy o Agriculture
Contact lllinois River
phosphorus
Primary Lake Fayetteville
Contact Pathogens Pathogens Pathogens ClearCreek Urban
Primary . .
Contact Pathogens Pathogens Pathogens Little Wildcatg Clear Cree Urban
. Nitrate Nitrate Nitrate Sager Creek A el
Soure
Additional 2008 Segments Listed by EPA Region 6
Primary Pathogens Not listed Not listed Upper Baron Fork Unknown
Contact
Upper Muddy Forlg
Total . . Illinois River;
phosphorus Not listed Not listed LR L e Unknown
lllinois Rver
Primary . . Headwaters lllinois Rivel
Contact Pathogens Not listed Not listed Goose Creek llinois Rive Unknown
. Pathogens
Primary . . Lo
total Not listed Not listed Osage Creeklllinois Rive  Unknown
Contact
phosphorus
Total Not listed Not listed Headwa?ers_ Ogage Creel Unknown
phosphorus Illinois River
Primary Pathogens Not listed Not listed Little Osage&Xeek Unknown
Contact
. Pathogens .
Primary total Not liged Not listed S|P Gl Unknown
Contact OsageCreek
phosphorus
Aquatic Life Unknown Unknown Unknown Middle Flint Creek Unknown
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There are about 1,100 miles of streams in the UIRWH about 103 miles of impaired streams are

caused by these pollutants, about 10% of the total number of stream miles. About 91 stream miles
are impaired by pathogens, 4 stream miles impaired by sediment, and 8 stream miles impaired by
nitrate.

Turbidity, TSS;. coli and nitrate data for selected monitoring sites on impaistegtams were reviewed

for the period from 1997 to the present (Figu& through4.4). The relevantvater quality standard

(WQS is shown on the respective figures. From 2000 to 2010, the population in the UIRW grew by 30%,
yet there were statisticallgignificant decreases in fleadjusted TSS concentrations at monitoring sites

on Ballard Creek, Osage Creek near EIm Springs, and the lllinois River south of Siloam Springs
(Baileyet al. 2012) These sites were associated with Sec8a8 priority watersleds. In addition, there

was a significant decrease in nitrate concentrations in Sager Creek over this same period, with
concentrations consistently less than the drinking water standard omd@Q beginning in 2007
(Figured.4). Possible sources of thesallptants are discussed in the following sections.

Turbidity for lllinois River near Savoy, AR Total Suspended Solids for lllinois River near Savoy, AR
(ARK0040) (ARK0040)
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Figure4.2. Plots of turbidity and TSS data from monitoring stations of impaired strearfise upper red
line on the turbidity graphs represents the storm flow turbidity criterion of 17 NTUs while the
lower red line represents the base flow turbidity criterion of0INTUs. There is no numeric
WQSfor TSS.
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Figure 43. Plots ofE. coliannual geometrianeansfrom monitoring stations on impaired streamdshe primary
contact recreation criterion forE. coliis a geometric mean of 126 colonies per 100 mL (red line).
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November 30, 2012

Figure 4.4. Sager Creek nitrate concentrations, January 2002 to January 2012.

4.3 Sources of Pollutants Causing Water Quality Impairment

Possible sourcem the UIRWof the pollutants identified in Sectio4.2 include municipal wastewater
treatment plant effuent; leaking sewersillicit discharges combined sewer overflowfailing septic
systems agriculture fertilizer use in developed areas and golf courseflife, domestic petsor other
warm-bloodedanimals and erosion from pasture, roads, road crossings, and stream bankeaddition,
because of the karst geology, groundwater contaminated thromdjliration might serve as aourceof
some pollutantswhen it discharges into the streaifDaviset al. 2000, 2006 Marshall et al. 1995)
Greater specificity in possibfmllutant sources can be obtained by considering the land use/land cover
in the HUC12 subwatershed, wastewater treatment plant outfall locations, karst sensitive areas, and the
location of the monitoring station in the watershedPossible source®f impairment are listed in
Table4.2 for each HUC12 subwatershed that contains stream segments that are impdinege
sources are discussed for rural and urban watersheds.

4-6






























































































































































































































































































































































































