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Executive Summary 
The Upper Illinois River Watershed lies in Benton and Washington counties, as well as a small portion of 

Crawford County, in northwest Arkansas. The Illinois River originates near Hogeye, Arkansas, 

approximately 15 miles southwest of Fayetteville. The river flows westerly, crossing the Ozarks of 

northwest Arkansas and into Oklahoma, 5 miles south of Siloam Springs, Arkansas, near 

Watts, Oklahoma. Land use in the UIRW is diverse with about 46% pasture, 41% forest, and 13% urban. 

The watershed is characterized by rapidly growing urban centers from south Fayetteville to Rogers and 

Bentonville, Arkansas, in the headwaters, with more rural areas to the west, along the Oklahoma 

border. The Illinois River and its 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 eroding stream banks with no 

vegetated buffers. 

The Illinois River and its tributaries have many designated uses set forth by the Arkansas Pollution 

Control and Ecology Commission (APCEC), including fisheries, primary and secondary contact recreation, 

drinking water supply, and agricultural and industrial water supply. However, portions of the Illinois 

River and its tributaries have been cited as not meeting these designated uses due to impairment from 

bacteria, sediment, and/or nutrients. The goal of this watershed-based plan is to improve water quality 

in the Illinois River and its tributaries so that all waters meet their designated uses both now and in the 

future. 

The watershed-based management strategy described within this document considers watershed land 

use, current water quality conditions, and existing and potential pollutant sources. The management 

strategies for the Upper Illinois River Watershed were developed based on water quality conditions at 

the sub-watershed level. Based on the identified priorities, recommended best management practices 

specific to each priority sub-watershed should be implemented to improve water and watershed 

environmental quality. {ƛƴŎŜ ƴƻ ǎƛƴƎƭŜ ƳŀƴŀƎŜƳŜƴǘ ƻǇǘƛƻƴ Ŏŀƴ άŦƛȄέ ǘƘŜ ǿŀǘŜǊǎƘŜŘΣ a suite of practices 

is recommended. Since watershed processes and systems are dynamic, adaptive management is the 

best means of achieving sustainable watershed management. Stakeholders should expect the 

implementation of this management plan to be a cooperative, evolving, ongoing process. 
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1 Plan Guidance 
1.1 A Vision for the Upper Illinois River Watershed  

The Upper Illinois 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 UIRW was developed by the Illinois River Watershed partnership (IRWP) Board of 

Directors at a retreat in 2009. The make-up of the IRWP Board of Directors is a microcosm of the UIRW 

community, with representatives from business, agriculture, government, academics, conservation, 

construction, and technical research and education. 

 

1.2 Watershed Based Plan Funding Sources and Management  

The IRWP was awarded a grant to oversee the development of a watershed-based plan for the UIRW 

(i.e., the Arkansas portion of the UIRW). This grant was funded in part by US Environmental Protection 

Agency (EPA) Section 319 funds through the Arkansas Natural Resources Commission (ANRC) 

Section 319 program. The Walton Family Foundation provided an equal match of funds.  

 

The mission of the  IRWP is to improve the integrity of  

the Illinois River through public education and  

community outreach, water quality monitoring,  

and the implementation of conservation and restoration 

practices throughout the Illinois River Watershed.  
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The IRWP is a not-for-profit, membership-based organization working to protect and restore the Illinois 

River and its tributaries throughout Arkansas and Oklahoma. Current information about this group and 

its members is available at www.irwp.org. 

 

1.3 Development Team  

The IRWP hired several technical experts to develop a watershed-based plan for the Arkansas portion of 

the UIRW. This watershed-based plan, prepared by FTN Associates, Ltd., incorporates work by Tetra 

Tech, of Pasadena, California; the University of Arkansas (UA) Division of Agriculture Arkansas Water 

Resources Center (AWRC); Foth Infrastructure & Environment, LLC; and the UA Division of Agriculture 

Cooperative Extension Service (UAEX). 

 

1.4 Nine Element s of the Watershed -Based Management Plan  

The objective of this watershed-based management plan is to restore the impaired 303(d)-listed streams 

and for streams in the UIRW to attain water quality standards. While phosphorus has received 

considerable attention in this watershed, phosphorus is not addressed in this plan for two reasons. First, 

numeric water-quality criteria for phosphorus have not been implemented in the UIRW. Second, EPA is 

currently preparing a total maximum daily load (TMDL) for phosphorus in the Illinois River Watershed 

that will establish phosphorus loads for different stream segments in the watershed. 

Watershed-based management plans developed using Clean Water Act Section 319 funding must 

address nine planning elements required by EPA to manage and protect against nonpoint source 

pollution. Table 1.1 provides a roadmap for where the required planning elements are addressed in this 

plan. 

1.5 Implementation Process  

This watershed-based management plan recommends voluntary, non-regulatory practices that can be 

implemented to protect and improve the quality of the water and the landscape throughout the UIRW. 

The IRWP has established partnerships with organizations that have authority and resources for 

managing the condition of the watershed. The IRWP mission embodies watershed-based management 

through a stakeholder-driven, participatory process. The IRWP has been an active force for improving 

water quality and quality of life throughout the Illinois River Watershed since 2005. Therefore, the IRWP 

is suited to oversee the administration and implementation of the actions recommended in this plan 

and will continue to invite and encourage public participation in restoration and service activities. 

Multiple organizations, including the IRWP, the UA Division of Agriculture, the Nature Conservancy 

(TNC), Audubon Arkansas, Watershed Conservation Resource Center, Northwest Arkansas Conservation 

Authority (NACA), and municipalities, are suited to seek funding to implement parts of this watershed-

based plan. In addition, the IRWP has worked extensively with Oklahoma organizations to implement a 

holistic management approach for the Illinois River basin. 
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Table 1.1. The required nine planning elements to manage and protect against nonpoint source pollution, and 
the location of the elements within this plan. 

 

Required Watershed Plan Elements Location in this Plan 

1. The identification of causes, sources of pollution, and extent of water quality 
impairment 

Chapter 4 

2. Expected load reductions once management actions are implemented Chapter 6 

3. A description of nonpoint source pollution management actions that stakeholders 
can participate in and help to implement, especially in critical areas 

Chapter 5 

4. An estimate of the amounts of technical and financial assistance needed, 
associated costs, and/or the sources and authorities that will be relied upon 

Chapter 8 

5. Education and outreach strategies to encourage stakeholders to learn more about 
selecting, designing and implementing management actions 

Chapter 7 

6. A schedule for implementing identified management measures Chapter 10 

7. A description of measureable milestones along the way to a fully implemented 
vision 

Chapter 10 

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

Chapter 9 

9. A monitoring component to determine if implemented management actions are 
really improving water quality 

Chapter 11 

 

1.6 Adaptive Water shed Management 

This Watershed-Based Plan for the UIRW was developed to include the adaptive management concept. 

Adaptive management is an iterative process of optimal decision-making through evaluating results and 

adjusting actions based on what has been learned. Watershed processes 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 made to evaluate 

water quality in the UIRW. Watershed conditions will be re-evaluated during the state biennial water 

quality review. The success of the plan will be evaluated, and the plan adapted, as needed, in 2017. The 

IRWP will take the lead to make sure a current, relevant plan is available for the watershed at all times. 
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2 Watershed Description 
 
 
 
 
 
 
 
 
 
 
 
 

A Summary of the Upper Illinois River Watershed 
Area: 758 square miles (484,947 acres) 

Location: Benton County (40%), Washington County (60%), and Crawford County (<0.5%) in 
northwest Arkansas  

Population: Approximately 210,7001 

Land Use: 46% Pasture, 41% Forest, 13% Urban, and <1% Water 

Agriculture: § Arkansas is the second-largest producer of broiler chickens in the United States; 
Benton and Washington counties are the largest producers in the state. 

§ The main type of agricultural lands are pastures and forage fields; there are 
minimal row crops in the watershed. 

Industry: § Northwest Arkansas is home to the Walmart corporate headquarters, currently 
the second largest public corporation in the world, and Tyson Foods, the largest 
meat producer in the world. 

§ UIRW is home to 25 federally regulated food processing facilities (identified in 
EPA data systems). 

§ The most common industries include poultry processing, and prepared feeds and 
feed ingredients for animals and poultry. 

Municipalities: § Northwest Arkansas is one of the fastest growing metropolitan areas in the state 
the United States. 

§ The Fayetteville-Springdale-Rogers Metropolitan Statistical Area (MSA) grew over 
13 times faster than the state of Arkansas from 1990 to 2000. 

§ There are multiple federally regulated municipal wastewater treatment facilities 
in the UIRW, with five designated as άƳŀƧƻǊέ facilities under the National 
Pollutant Discharge Elimination System (NPDES) program. 

                                                           
1
 2010. census.gov/2010census/popmap/:pmtext.php?fl=05 
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2.1 Geography  

The Illinois River headwaters originate near Hogeye, 

Arkansas, approximately 15 miles southwest of 

Fayetteville. The river flows westerly, crossing the 

Ozarks of northwest Arkansas and into Oklahoma 

approximately 5 miles south of Siloam Springs, 

Arkansas, near Watts, Oklahoma. The river 

continues southwesterly in Oklahoma to Lake 

Tenkiller and eventually flows into the Arkansas 

River near Gore, Oklahoma. The Illinois River is 

about 145 miles long and drains approximately 

1,645 square miles in Arkansas and Oklahoma (Figure 2.1). 

 
The UIRW, which is the focus for this plan, lies in Benton, Washington, and Crawford counties in 

northwest Arkansas and totals about 758 square miles, or 484,947 acres. The UIRW is contained within 

the Ozark Plateaus Province and lies mostly in the Springfield Plateau physiographic region, with a small 

part of the southeast corner in the Boston Mountains physiographic region (Figure 2.2). The Springfield 

Plateau is gently rolling for the most part, with land surface relief rarely exceeding 200 to 300 feet. The 

Boston Mountains area is more rugged, with greater topographic relief and steep-sided valleys. 

 

2.2 Geology 

The Springfield Plateau is underlain by karst limestone and cherty limestone of the Mississippian age, 

while the Boston Mountains are underlain by sandstone, shale, and limestone of the Pennsylvanian age 

(Adamski et al. 1995, Freiwald 1987). Both the Springfield Plateau and the Boston Mountains are 

underlain by the Boone Formation, which is characterized as an immature karst system (Brahana 2005). 

Karst topography is the landscape created when groundwater dissolves limestone, creating pathways for 

water to quickly move through the soil surface. Karst systems are marked by the presence of karst 

elements, such as sinkholes, springs, caves, and disappearing streams. An immature karst system, such 

as that underlying the UIRW, characteristically has very few, and underdeveloped, examples of karst 

elements (Brahana 2005). The karst elements present in the UIRW create a scenic landscape that has 

hidden vulnerabilities to the transport of pollutants (such as nitrates, fertilizers, manures, etc.) through 

groundwater. There are several caves in the UIRW, including the US Fish and Wildlife Service (USFWS) 

Logan Cave Natural Wildlife Refuge. 

Figure 2.1. Location of the Illinois River 
Watershed in northwest Arkansas 
and northeast Oklahoma. 
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Figure 2.2. Physiographic regions of the UIRW. 
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2.3 Climate  

The regional climate is humid temperate, showing distinct patterns in temperature and precipitation 

(Figure 2.3). Temperatures range from an average low of 24 °F during January to an average high of 

89 °F during July and August. Average annual precipitation in the watershed is about 43 inches per year, 

while average annual evapotranspiration (loss of water to evaporation and transpiration by plants) is 

about 25 inches per year. Although the region does receive snowfall, most of the precipitation occurs as 

rain. May is the wettest month, with an average rainfall of 5.7 inches, while January is the driest month, 

with an average rainfall of 2.6 inches. In early spring, the watershed receives moisture-laden air from 

the Gulf of Mexico, which often results in severe weather, including intense thunderstorms that produce 

surface runoff and potential flooding. The amount of precipitation is typically less during July and 

August, although occasional intense storm events during summer may produce large amounts of 

precipitation during a short period of time.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3. Monthly average daily temperature and total precipitation for the UIRW. 
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2.4 Soils 

The common soil types within the UIRW (i.e., the Clarksville, Enders, and Linker series) are Ultisols, 

which are found primarily in humid, temperate areas across the southeastern United States. The 

Clarksville series covers the majority (~74%) of the watershed, with Enders (~19%) and Linker (~7%) 

covering the rest, based on the State Soil Geographic Database (STATSGO).  

¢ƘŜ ǿƻǊŘ ά¦lǘƛǎƻƭέ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ άultimateΣέ ōŜŎŀǳǎŜ ¦ltisols are seen as the ultimate product of 

continuous weathering of minerals in a humid temperate climate. Because of this weathering, Ultisols 

are naturally acidic, generally with low concentrations of nitrogen, phosphorus, potassium, and calcium, 

and have inherently poor fertility, requiring the application of lime and fertilizer to be agriculturally 

productive. Application of poultry litter and byproducts to these infertile soils has greatly increased 

agricultural productivity in the region over the past several decades. In addition, these soils can store 

nutrients (e.g., phosphorus) when nutrients are applied in excess of forage and crop needs. These 

nutrients have the potential to leach from the soils during runoff events and enter receiving streams or 

infiltrate into groundwater. 

The United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 

detailed soil series reports indicate the following: 

§ Clarksville soils are gravelly silt loams; these 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 runoff; slopes range from 1% to 65%. 

§ Enders soils are typically gravelly fine sandy loams; these soils are generally deep (40 to 

60 inches to bedrock), well-drained, and slowly permeable with medium to very rapid runoff. 

Ender soils are typically found on level to moderately steep upland mountain tops and ridges to 

very steep mountain sides and bases with a slope that can range from 1% to 65%. 

§ Linker soils are generally fine sandy loams; these soils are moderately deep (20 to 40 inches to 

bedrock), well-drained, and moderately permeable with slow to rapid runoff, dependent upon 

slope. Linker soils are generally found on broad plateaus, benches, and mountain and hilltops, 

with much of the slope ranging from 2 to 8%. The full range of the slope is from 1% to 15%, with 

a few isolated locations up to 30%. 

These descriptions represent the general characteristics of these soils as observed across their larger 

geographic area, but these soils may have some characteristics specific to the UIRW and northwest 

Arkansas. As water moves through soil, impurities are filtered out when the molecules bind to soil 

components such as clays and iron or aluminum minerals. Many of the soils within the watershed have a 

shallow depth to bedrock, where the local geology may have karst features. As a result, water moves 

from the soil surface to the groundwater without much natural filtering of the water, making 

groundwater more vulnerable to pollution.  
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A soil erosion hazard index can be extracted from the Soil Survey Geographic database (SSURGO) for the 

UIRW and divided into five categories: Not Rated, Slight, Moderate, Severe, and Very Severe 

(Figure 2.4). The Baron Fork Creek and Headwaters-Upper Illinois River sub-watersheds have the highest 

ǇŜǊŎŜƴǘŀƎŜǎ ƛƴ ǘƘŜ άƳƻŘŜǊŀǘŜέ ŀƴŘ άǎŜǾŜǊŜέ ŜǊƻǎƛƻƴ ƘŀȊŀǊŘ ƛƴŘŜȄ ŎƭŀǎǎŜǎΦ Also, Clear Creek watershed, 

portions of the Muddy Fork and Cincinnati Creek watersheds, and the Illinois River watershed between 

Clear Creek and Osage Creek, are identified as areas that may be subject to higher rates of soil loss if the 

soils are exposed to wind and water erosion (Figure 2.4). Caution will be needed in conducting land-

disturbing activities, such as residential or commercial development, particularly in areas with soils 

falling in the άmoderateέ to άvery severeέ erosion hazard classifications. Most of the agricultural and 

pasture area (90%) is in areas classified as άslightέ ŜǊƻǎƛƻƴ ƘŀȊŀǊŘΦ Agricultural land is often located on 

the lower-sloped areas of a watershed (Figure 2.4). However, there are over 21,485 acres of established 

cool-season and warm-season grasses (i.e., pasture) in areas classified as άmoderateέ to άsevereέ 

erosion hazard.  

Soils in which drain-fields for onsite wastewater treatment discharge (e.g., conventional septic tanks) 

are buried must have (1) percolation rates (i.e., water infiltration) within an acceptable range; (2) 

sufficient depth to the water table (i.e., groundwater) or an impermeable layer (e.g., clay layer) between 

the water table and drain field; and (3) slopes that are amenable to effluent dispersal within the soil. 

The presence of thin soil and underlying karst features in the UIRW can be problematic for siting these 

systems. 

2.5 Hydrology  

2.5.1 SURFACE WATER 

The UIRW is identified as HUC 11110103. HUC is an acronym for άhydrologic unit codeΣέ which is simply 

a way of identifying drainage basins in the United States bŀǎŜŘ ǘƘŜ ōŀǎƛƴΩǎ geographic area and size. The 

more digits in the HUC, the smaller the drainage area. The Illinois River watershed is an 8-digit HUC. The 

subwatersheds in the UIRW in which management practices will be targeted are 12-digit HUCs.  

There are twenty-eight 12-digit HUCs (or HUC12s) in the UIRW (Figure 2.5). Three of these HUC12s 

(listed below) are only partially represented in the UIRW, with the majority of these three HUC12s 

located in Oklahoma. Because they represent a small portion of the UIRW, the following HUC12s were 

combined with their adjacent HUC12 subwatersheds to form the 25 HUC12 subwatersheds that will be 

considered in this watershed-based management plan (Figure 2.6): 

§ Dripping Springs Branch-Illinois River was combined with Lake Francis-Illinois River, 

§ Lower Fly Creek was combined with Headwaters Baron Fork, and 

§ Lower Evansville Creek was combined with Upper Evansville Creek. 
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Figure 2.4. Soil erosion hazard index classes for the UIRW. 
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Figure 2.5. The UIRW is part of a HUC8-level watershed. The UIRW is made up of 28 HUC12-level 
watersheds. 
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Figure 2.6. Twenty-five HUC12-based subwatersheds used as management units in this plan. 
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There are over 1,000 miles of streams in the UIRW (Figure 2.7). The main tributary streams to the Illinois 

River include Osage Creek, Flint Creek, Clear Creek, and Baron Fork Creek. Mean daily discharges from 

US Geological Survey (USGS) flow gages on the Illinois River and its tributaries, collected over the gage 

period of record, were averaged by month. The resulting averages of daily flows for each month are 

shown in Table 2.1. April is typically the month with the greatest average daily discharge in the UIRW, 

with the lowest average daily flows occurring during August (Table 2.1). Although the greatest 

precipitation occurs during May (see Figure 2.3), spring growth of forest and grassland vegetation takes 

up much of this precipitation so that the average daily discharge is less than in April, even though 

precipitation is greater.  

 
Table 2.1. Average daily flows (cfs) for each month over the entire period of record of USGS flow gages 

on streams in the UIRW. 
 

Month 
Baron Fork @ Dutch 

Mills, USGS 07196900 
Flint Creek @ Springtown, 

USGS 07195800 
Osage Creek near Elm 

Springs, USGS 07195000 

Illinois River @ 
Hwy 16, 

USGS 07195400 

January 48.8 15.0 115.3 468.1 

February 56.5 15.6 143.7 500.4 

March 75.9 21.0 172.8 663.1 

April 85.3 22.6 206.8 1237.4 

May 69.3 19.9 217.9 890.0 

June 37.6 18.6 163.9 385.7 

July 18.0 9.9 121.7 408.3 

August 8.1 7.5 78.2 237.2 

September 22.1 8.7 84.9 415.9 

October 29.0 11.2 88.0 326.0 

November 54.5 17.1 119.1 393.7 

December 50.1 16.6 105.5 394.6 

 

Natural stream channels in the watershed generally consist of a series of well-defined riffles and pools 

along channel beds predominantly consisting of coarse gravels, rubble, boulders, and bedrock. Stream 

gradients are relatively high, 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 channels has occurred through 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 can be noted in the long-term flow 

record for Osage Creek and the Illinois River near Savoy, Arkansas (Figure 2.8). Minimum stream flows 

during the 1960s through early 1980s were much lower than the minimum flows that have occurred 

over the past two decades. The reason(s) for the increased minimum flow has not been determined. 
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Figure 2.7. Surface water and groundwater features of the UIRW. 
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Figure 2.8. Mean annual discharges for the Illinois River and Osage Creek (red lines show average of mean 

annual discharges over gage period of record). 
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The volume of water flowing through the Illinois River in Arkansas each year varies depending on the 

annual precipitation. Over the past decade, annual flow volume at the USGS gage at the Oklahoma 

border has ranged from 257,000,000 cubic meters during a dry year (2006) to 1,010,000,000 cubic 

meters during a wet year (2008). The percentage of discharge attributed to base flow and storm flow 

conditions also varies with annual precipitation; during a wet year as much as 63% of the total flow is 

attributable to storm events while during dry years storm flow can be as little as 42% of the total flow. 

The three major WWTPs in Fayetteville, Springdale, Rogers, and the NACA regional WWTP contribute, 

on average, 10% to 20% of the annual base flow volume of the Illinois River.  

2.5.2 GROUNDWATER 

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 (Figure 2.7). 

Well yields in this aquifer are generally less than 20 gallons per minute (Adamski et al. 1995). This 

aquifer is associated with Boone limestone formation (Gillip, Czarnecki and Mugel 2008). The Boone 

Formation underneath the UIRW is characterized as an immature karst system (Brahana 2005). 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 occurs below the Springfield Plateau Aquifer, and is separated from it by 

a confining layer (Gillip, Czarnecki and Mugel 2008). This aquifer is also used as a water supply in the 

UIRW. Well yields in this aquifer are commonly around 75 gallons per minute (Adamski et al. 1995). 

Because of the confining layer, the Ozark Aquifer is less susceptible to contamination from surface 

activities in the UIRW (Petersen et al. 1998). 

2.5.3 INTERACTIONS BETWEEN SURFACE WATER AND GROUNDWATER 

Surface water and groundwater interaction is primarily a function of climate, soil type, geology, and 

topography (Adamski et al. 1995; Winter et al. 1998). In the UIRW, differences in the amount of 

interaction between surface water and groundwater are primarily the result of differences in the 

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

In general, there is less surface water-groundwater interaction in the Boston Mountains than in the 

Springfield Plateau. In the Boston Mountains, streamflow is primarily derived from surface runoff, and 

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 system (Adamski et al. 1995).  

In the Springfield Plateau, a high degree of surface water-groundwater interaction exists because of the 

abundant karst features associated with the shallow groundwater aquifer. In this setting, concentrated 

flow occurs in dissolutioned 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 Illinois 
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River, Freiwald (1987) identified several small tributaries where flow is sustained by numerous springs. 

These springs are well-distributed 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 (ADEQ 2008). Green and Haggard (2001) estimated annual 

phosphorus and nitrogen (n = 35) loads to the Illinois River south of Siloam Springs, Arkansas (gaging 

station 07195430) from 1997 to 1999. They found that on average, groundwater contributed 15% of the 

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

In 1983, a losing and gaining stream survey was performed on the Illinois River by Freiwald (1987). 

Results of the survey indicate that the Illinois River has gaining and losing reaches. In the Boston 

Mountains (south of Prairie Grove, Arkansas), pools of non-flowing water primarily occur in the channel 

as depression storage from surface runoff. Flow in the channel was observed north of 

Viney Grove, Arkansas, where the stream transitions into the Springfield Plateau. Between Viney Grove, 

Arkansas, and County Road 66 (approximately 4 miles), the Illinois River is gaining. North of County 

Road 66 to the Arkansas-Oklahoma border (28 miles), the Illinois River is generally a losing stream, with 

small reaches that are gaining but are insignificant to total flow. A similar survey of Osage Creek in 2001 

identified one losing and two gaining reaches on the main stem (Moix et al. 2003).  

2.6 Land Use/Land Cover 

Historically, the UIRW was primarily covered with hardwood forest and mounded upland prairies. 

However, much of this forest was cleared and prairies leveled around the start of the 20th century for 

use as pasture. As 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 areas (see Figure 2.9). UIRW land use/land cover information from 2006 is summarized in 

Table 2.2. 

 
Table 2.2. Summary of 2006 land use/land cover for the UIRW (from the Center for Advanced 

Spatial Technology). 
 

Land Use Percentage of UIRW 

Forest 41% 

Pasture 46% 

Urban 13% 

Row Crops < 0.1% 

Water < 1% 

 

The Illinois River and its 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 eroding stream banks with no 

vegetated buffers. 
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Figure 2.9. Land use distribution across the UIRW in northwest Arkansas (based on 2006 land use/land 
cover data). 
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2.6.1 FORESTED AREAS 

Forested areas compose about 41% of the watershed area within the UIRW, and these areas can be 

generally described as mixed upland hardwoods, or oak-hickory forests. Most local forested areas are 

deciduous hardwoods, but a few smaller areas of coniferous, or evergreen, trees are dispersed 

throughout the watershed. The large majority of the forested areas are owned by private landowners, 

although the US Forest Service (USFS) owns and manages a few tracts of land within the UIRW. The Lake 

Wedington portion of the Ozark National Forest is entirely within the watershed area of the Illinois 

River, and this area is about 24 square miles. The Ozark National Forest also exists along the southern 

watershed boundary, but this portion of federally managed forest is less than 2 square miles.  

2.6.2 PASTURE LANDS AND FORAGE PRODUCTION 

The majority of the land use and land cover within the UIRW is pasture and grasslands. These areas 

represent the dominant form of agriculture within the region, which is integrated poultry production, 

and cattle management. Approximately 46% of the watershed area within the UIRW is in pasture and 

forage production.  

2.6.3 URBAN DEVELOPMENT AND IMPERVIOUS SURFACES 

The percent of urban land use in the UIRW has more than doubled over the last two decades, where 

13% of the watershed area is now classified as either low- or high-density urban development. The main 

concern 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 stream flow increases rapidly following rainfall events, i.e. the streams are άflashy,έ which 

reduces bank and channel stability, aquatic biodiversity, and water quality. The runoff from urban 

development also carries sediment, nutrients, and other contaminants, representing a nonpoint 

pollutant source within the UIRW. 

There are five major municipal wastewater treatment plants (WWTPs) in the UIRW, these serving the 

cities of Fayetteville, Springdale, Rogers, Siloam Springs, and the NACA regional WWTP, which discharge 

effluent into the headwater tributaries of the Illinois River. The NACA regional WWTP discharges into 

Osage Creek. The influent into these facilities comes from residential, medical, industrial, and food 

processing centers. The main agricultural or food processing facilities in the region are poultry 

processing and feed production plants. The majority of the residential properties within the UIRW are 

served by these municipal facilities. Most of the development within non-municipal areas, and a few 

areas within those boundaries, are served by individual onsite and community wastewater treatment 

systems that discharge to soil. Clustered 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 dispersal. All of these wastewater 

treatment systems represent potential sources of nutrients, pathogens, and contaminants of emerging 

concern to streams within the UIRW. 
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Figure 2.10. Land use in the UIRW during 1992, 1999, and 2006. 

2.6.4 LAND USE CHANGES OVER THE LAST DECADE 

In the land use categories represented in the watershed map (Figure 2.9), pasture includes areas with 

bare soil as seedbeds and row crops, forest includes herbaceous vegetation, and urban includes low and 

high density development as well as barren land (e.g., construction sites and rock quarries). Figure 2.10 

and Table 2.3 summarize land use changes in the UIRW between 1992 and 2006. Over the last decade, 

pasture lands have reduced in area from 64% to 46% as a result of pastures being converted into urban 

development or restored to forested lands (Figure 2.10). The amount of urbanized areas within the 

IRWP has more than doubled, with the majority of the growth in the last seven years. The forested areas 

have increased from 29% to 41% over the past decade because of an increase in both designated forests 

and herbaceous vegetation (e.g., shrubs and other woody plants) in the watershed. These changes over 

time (e.g., from 1992 to 2006) show the dynamic nature of watershed 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 use in the UIRW, 1992 to 2006. 

 

Land Use Change 1992-1999 Change 1999-2006 Change 1992-2006 

Forest +8% 0% +8% 

Pasture -8% -10% -18% 

Urban +1% +6% +7% 

Herbaceous 0% +3% +3% 
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2.7 Socioeconomics 

The UIRW is characterized by rapidly growing urban centers from south Fayetteville north to Rogers and 

Bentonville in the headwaters, to more rural areas along the Oklahoma border. The watershed is also 

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

to the economic well-being of the region. Arkansas is the second largest producer of broilers in the 

United States, with Benton and Washington counties the largest contributors of poultry and beef in the 

state. In addition, northwest Arkansas is home to Walmart ƘŜŀŘǉǳŀǊǘŜǊǎΣ ǘƘŜ ǿƻǊƭŘΩǎ second largest 

public corporation, and Tyson Foods, the largest meat producer in the world, as well as hundreds of 

small businesses supporting these industries.  

In 2010, there were approximately 210,700 residents living in the UIRW, representing a 34% increase in 

population over the last decade (from 2000 to 2010). Population growth has been forecasted in selected 

watersheds in northwest Arkansas, particularly to understand the future demands or needs from a 

drinking water perspective. For instance, Carollo Engineers (2005) predicted the number of people living 

in the UIRW to almost double in the coming decades, from approximately 250,000 in 2010 to almost 

500,000 in 2055. (Note: Actual 2010 population was just over 210,000.) The majority of this population 

growth will occur in the major cities along the eastern watershed boundary (e.g., Fayetteville, 

Springdale, Rogers, and Bentonville), as well as Siloam Springs near the ArkansasςOklahoma border. 

Future increases in population will prompt changes in land use and land cover, which, without proper 

watershed management, will likely impact water quantity and quality in the UIRW.  

2.7.1 POLITICAL BOUNDARIES AND JURISDICTIONS 

The UIRW includes parts of Benton, Washington, and Crawford counties within the state of Arkansas. 

Approximately 40% of the watershed lies in Benton County, while approximately 60% is in Washington 

County and less than 1% is within Crawford County. There are 21 incorporated municipalities within this 

watershed, with the largest municipalities defined as the Fayetteville-Springdale-Rogers metropolitan 

area. This area grew over 13 times faster than the rest of the state from 1990 to 2000. In fact, northwest 

Arkansas is currently one of the fastest growing metropolitan areas in the state and in the United States. 

The incorporated municipalities combined cover approximately 22% of the watershed area, while urban 

land use accounts for only 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 municipal planning areas would constitute almost 58% of the total 

watershed area, approximately tripling the current incorporated area within the UIRW. 

Municipalities and counties represent local jurisdictions and political boundaries, which can be used to 

influence local policies or regulations that might influence water quality conditions within the UIRW. 

Specific regulations at the municipal, state and federal levels are further described in Chapter 3.  
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2.8 Water Quality and Monitoring  

2.8.1 MONITORING 

Waterbodies in the UIRW are monitored by a variety of entities including the 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 time, identify emerging problems, 

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

2.8.1.1 Surface Water 

Figure 2.11 shows locations of historical and active surface water quality monitoring sites in the UIRW. 

Table 2.4 lists active surface water quality monitoring sites in the UIRW with their location and the year 

when data collection started at each site. Table 2.5 summarizes the water quality parameters currently 

monitored at these sites. 

ADEQ has been monitoring selected reaches of the Illinois River and its tributaries since the early 1990s. 

!59vΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǘƛƻƴǎ Řŀǘŀ ŦƛƭŜǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ǿŜō ŀǘ 

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 Water Information System Web Interface 

(http://waterdata.usgs.gov/ar/nwis/qw/). AWRC has been monitoring water quality at the Illinois River 

since 1995 and at Ballard Creek, a tributary to the Illinois River, since 2002. The available data are 

viewable online at http://www.uark.edu/depts/awrc/pubs-MSC.htm. 

 

http://www.adeq.state.ar.us/techsvs/water_quality/water_quality_stations.asp
http://waterdata.usgs.gov/ar/nwis/qw/
http://www.uark.edu/depts/awrc/pubs-MSC.htm
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Figure 2.11. Historical and active surface water quality monitoring stations in the UIRW. 
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Table 2.4. Active routine water quality monitoring sites in the UIRW. 
 

Monitoring Site Location 

ADEQ USGS AWRC  

Station ID Start Station ID Start Station ID Start 

Ballard Creek at County Road 76     Ballard Creek 2000 

Baron Fork on County Road 21 near 
Dutch Mills 

ARK0007A 1998 07196900 1973 Baron Fork 2009 

Cincinnati Creek at Highway 244 ARK0141 1998     

Clear Creek below Fayetteville ARK0010C 1994     

Flint Creek at Springtown   07195800 1961 Flint CreekςSpringtown 2009 

Flint Creek near West Siloam Springs ARK0004A 1990 07195855 1991 
Flint CreekςWest Siloam 

Springs 
2009 

Illinois River at AR Highway 59, south 
of Siloam Springs 

ARK0006 1997 07195430 1997 Illinois River at AR Hwy 59 2000 

Illinois River at Highway 16 near 
Siloam Springs 

  07195400 1979   

Illinois River near Savoy ARK0040 1990 07194800 1974 Illinois River-Savoy 2009 

Niokaska Creek at Township at 
Fayetteville 

  07194809 1996 Mud Creek Tributary 2009 

Osage Creek at Highway 264 Bridge ARK0155      

Osage Creek at Logan, Arkansas ARK0082 2008     

Osage Creek near Elm Springs ARK0041 1990 07195000 1975 Osage Creek 2009 
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Table 2.5. Parameters monitored in the UIRW. 
 

Parameter ADEQ Sites USGS Sites AWRC Sites 

Temperature X X  

Dissolved oxygen X X  

Turbidity X  X 

Conductivity  X  

pH X X  

Total dissolved solids (TDS) X X  

Total suspended solids (TSS) X  X 

Total nitrogen  X X 

Organic nitrogen  X  

Ammonia X X X 

Nitrate  X X 

Nitrite  X  

Inorganic nitrogen X X  

Total Kjeldahl nitrogen (TKN) X X  

Dissolved orthophosphate  X  

Soluble reactive phosphorus   X 

Total orthophosphate X   

Dissolved phosphorus  X  

Total phosphorus X X X 

Total organic carbon X   

Hardness X X  

Silica X   

Calcium X X  

Magnesium X X  

Sodium X X  

Potassium X X  

Other metals X   

Chloride X X X 

Sulfate X X X 

Fluoride X X  

Escherichia coli (E. coli)  X  

Fecal coliforms  X  

Suspended sediment  X  
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2.8.1.2 Groundwater  

Groundwater quality in the UIRW is primarily monitored by USGS. Figure 2.12 shows locations of 

historical and active USGS groundwater quality monitoring sites in the UIRW. Water quality of the Ozark 

Aquifer in this area was evaluated in 2006 and 2007 (Pope, Mehl, and Coiner 2009). Water quality in the 

Springfield Plateau Aquifer in this area was evaluated from 1992 through 1995 (Adamski 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 in-depth 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 in Appendix A. Results from some of these studies are discussed below. 

2.8.2.1 Surface Water  

The UIRW occurs primarily in the Ozark Highlands ecoregion (Omernik Ecoregion 39, 1998). Caves, 

sinkholes, and springs occur, heavily influencing surface water temperature. Clear, cold, perennial, 

spring-fed streams are common and typically have gravelly substrates; in addition, many small dry 

valleys occur. ADEQ established reference streams in the mid-1980s in each Arkansas ecoregion and 

promulgated water quality standards on an ecoregional basis (ADEQ 1987). 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; 

100 to 200 mg/L), and total hardness (70 to 180 mg/L) values are relatively high, with circumneutral pH 

ǾŀƭǳŜǎΣ ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ ǘƘŜ ŜŎƻǊŜƎƛƻƴΩǎ ŘƛǎǘƛƴŎǘƛǾŜ ƭƛƳŜǎǘƻƴŜ ŦƻǊƳŀǘƛƻƴǎ ό!59v 1987). Fish 

communities characteristically have a preponderance of sensitive species and are usually dominated by 

a diverse minnow community along with sunfishes and darters (Keith 1987). Statistics for selected water 

quality constituents at selected water quality stations over the period of 1997 through 2011 are shown 

in Table 2.5. 

Bailey et al. (2012) evaluated water quality trends at monitoring sites on three streams in the UIRW: 

Ballard Creek, Osage Creek, and the Illinois River. The water quality parameters evaluated for trends 

were sulfate, chloride, nutrients, and total suspended solids (TSS). 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 Illinois River (near Savoy, just 

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 concern ς pharmaceuticals 

and other organic compounds. The streams sampled in the UIRW were Mud Creek (Fayetteville WWTP), 

Spring Creek (Springdale WWTP), Osage Creek (Rogers WWTP), and the Illinois River at the state line. 

Forty-two of the targeted contaminants were detected in northwest Arkansas streams at levels above 

the minimum that can be detected, with at least one contaminant occurring at each of the sampling 

sites (Galloway et al. 2005). For the most part, health 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 Plateau Aquifer 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 Aquifer (Petersen et al. 1998). 

Nitrate is the nutrient 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 frequently (Adamski 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 increases (Adamski 1997, Davis et al. 1995). Nutrient 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 UIRW) (Petersen et al. 1998). Overall, nitrate levels 

in the Springfield Plateau Aquifer were higher than in most other water supply aquifers evaluated in the 

NAWQA program (Petersen et al. 1998). 

Sampling for pesticides in the Ozark Plateau Aquifer system did reveal 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 Aquifer in the UIRW (Adamski 1997). Overall, pesticides were detected less frequently in these 

aquifers than in other water supply aquifers evaluated in the NAWQA program (Petersen et al. 1998). 

Fecal coliform bacteria have been found in springs in the UIRW (Davis et al. 1995, Graening and 

Brown 1999). However, fecal coliform bacteria have not been found in the aquifers (i.e., wells) 

(Davis et al. 1995). Radon levels in these aquifers are lower than in the other water supply aquifers 

evaluated in the NAWQA program (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 supply aquifers evaluated in the NAWQA program (Petersen et al. 1998). 
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Figure 2.12. USGS groundwater monitoring sites in the UIRW. 
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Table 2.6. Minimum, maximum, and average values for selected water quality constituents for the 
period of 1997 to 2011 for selected monitoring stations in the UIRW. Data were 
collected by ADEQ unless indicated otherwise. 

 

Parameter Statistic 

Illinois 
River at 
Savoy 

Clear 
Creek 

Osage 
Creek at 

Elm Springs 

Illinois River 
near Siloam 

Springs 
Flint 
Creek 

Sager 
Creek 

Baron 
Fork 

Dissolved Oxygen 

(mg/L) 

Min 5.21 6.7 5.18 5.71 5.42 4.67 3.2 

25
th

 7.95 8.47 8.40 8.06 7.88 8.33 8.10 

Median 9.11 9.66 9.34 9.27 9.12 9.48 10.25 

Mean 9.43 9.98 9.96 9.56 9.75 9.61 10.42 

75
th

 11.22 11.2 11.1 11.02 11 10.52 12.6 

Max 16.3 16.67 18.1 16.6 88.82 16.43 18.17 

Turbidity (NTU) 

Min 1.5 0.79 0.86 0.81 0.4 0.57 0.6 

25
th

 4.23 0.79 2.57 4.39 1.77 1.5 2.27 

Median 6.93 3.9 4.1 6.5 2.6 2.39 3.31 

Mean 16.06 12.99 11.46 7.48 4.24 7.63 8.78 

75
th

 12.77 7.90 6.44 10.35 3.83 4.5 6.04 

Max 458 488 501 25 118 211 394 

TSS (mg/L) 

Min 1 1 1 1 1 1 1 

25
th

 3 2.15 2.5 2.5 2 1.5 1.5 

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
th

 9.8 5.5 6.5 9.5 4.5 4 4.2 

Max 576 700 572 1130 94 6.8 456 

TDS (mg/L) 

Min 62 112 35 65 117 124 108 

25
th

 151 189 211 169 156 220 173 

Median 174.5 275 244 190 168 261 192.5 

Mean 169.9 229.6 239.4 188.1 166.5 263.1 190.7 

75
th

 189 275 271.2 207.6 177 299.5 207 

Max 236 376 327 264 249 416 271 

Nitrate + Nitrite (mg/L) 

Min 0.132 0.47 0.02 0.948 0.249 0.023 0.012 

25
th

 1.27 1.72 3.15 1.947 0.987 4.33 1.13 

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
th

 2.44 3.03 4.174 2.835 2.681 8.8 2.67 

Max 5 5.88 34.6 4.64 8.05 19.3 5.982 

Ammonia (mg/L) 

Min 0.005 0.007 0.005 0.001 0.005 0.005 0 

25
th

 0.02 0.013 0.01 0.01 0.012 0.017 0.019 

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
th

 0.058 0.059 0.038 0.043 0.06 0.278 0.04 

Max 0.236 1.24 0.154 0.192 0.148 9.1 0.169 

Total Phosphorus 

(mg/L) 

Min 0.025 0.013 0.032 0.014 0.01 0.088 0.017 

25
th

 0.057 0.043 0.12 0.014 0.038 0.672 0.054 

Median 0.076 0.060 0.246 0.141 0.05 0.968 0.074 

Mean 0.105 0.086 0.453 0.184 0.059 1.114 0.090 

75
th

 0.111 0.109 0.634 0.237 0.064 1.452 0.095 
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Max 1.15 0.87 2.49 0.98 0.712 3.89 0.828 

Total Nitrogen (mg/L)
2
 

Min 0.64 

NA 

0.32 1.10 0.44 1.90 0.19 

25
th

 1.90 3.60 2.40 1.30 5.53 1.10 

Median 2.40 4.00 2.80 1.90 7.40 2.10 

Mean 2.46 4.06 2.85 2.12 7.75 2.26 

75
th

 3.00 4.60 3.20 2.90 9.33 2.90 

Max 5.80 6.50 4.90 5.60 18.00 9.80 

Chloride (mg/L) 

Min 1.15 3.72 3.07 2.24 4.11 4.93 3.08 

25
th

 7.24 9.23 17.8 11.12 8.11 25.59 7.19 

Median 9.05 14.8 25.7 14.97 10.15 35.2 9.03 

Mean 9.73 18.69 25.85 15.78 10.06 37.74 10.27 

75
th

 10.82 24.7 33.29 19.95 11.9 46.5 11 

Max 24.8 57.1 52.4 36 18.1 129.64 36.9 

Sulfate (mg/L) 

Min 1.12 8.01 2.18 7.41 4.77 6.96 8.9 

25
th

 9.46 17.3 16.65 11.89 15.17 16.87 15.3 

Median 12.5 27.1 23.06 14.7 20.39 23.29 18.75 

Mean 13.01 31.58 24.89 15.76 20.80 26.77 19.20 

75
th

 16.1 43.42 32.27 18.75 24.9 34.10 22.6 

Max 27.6 92.5 52.4 32.5 50 77.7 36.3 

Calcium (mg/L) 

Min 17.7 5.3 1.86 20.9 19.4 14 16.2 

25
th

 38.575 48.7 47.5 43.7 38.7 46.4 48.1 

Median 45.8 53.35 50.8 46.6 41.65 50.4 52.55 

Mean 44.64 51.15 49.61 45.91 41.06 48.93 51.66 

75
th

 51 56.9 53.5 49.7 44.15 52.9 56.35 

Max 81.7 92.8 77.2 64.6 53.6 83.9 92 

Magnesium (mg/L) 

Min 1.69 1.27 0.06 0.08 1.29 1.26 1.91 

25
th

 2.5 2.78 1.9 2.08 2.09 2.43 3.22 

Median 2.8 3.20 2.01 2.2 2.2 2.7 3.58 

Mean 2.76 3.17 2.01 2.17 2.23 2.79 3.54 

75
th

 3.02 3.58 2.19 2.31 2.39 2.95 3.8 

Max 3.94 4.57 3.45 3.1 3.54 8.7 5.95 

Alkalinity (mg/L) 

Min 39.3 47.8 13.4 16 48.9 36 48.6 

25
th

 95.4 124.2 123 109.3 97.4 95.72 114 

Median 118.4 133 132 119 105 108 129 

Mean 111.9 130.7 127.2 115.2 102.8 106.3 123.8 

75
th

 132.4 145 138 130.5 110 114.3 139 

Max 166 167 152 144 127 176 172.1 

 

 

                                                           
2
 USGS data 
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2.9 Wildlife Resources ɂEndangered and Threatened Species and 

Fisheries  

The karst terrain of northwest Arkansas supports numerous springs and spring-fed tributaries which 

harbor threatened, endangered or endemic species including the Ozark cavefish (Amblyopsis rosae), 

least darter (Etheostoma microperca), Oklahoma salamander (Eurycea tynerensis), and Neosho mucket 

(Lampsilis rafinesqueana). The presence of endangered species, and other aquatic species of concern, 

has resulted in several streams within the UIRW being classified as extraordinary resource waters 

(ERWs) or ecologically sensitive waters (ESWs) as defined by the Arkansas Pollution Control and Ecology 

Commission (APCEC). In addition, all lakes and reservoirs and most streams in the UIRW are designated 

as fisheries. 
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3 Regulations of the UIRW 
Designated waterbody uses, water quality criteria, and other regulations that apply in the UIRW both 

drive the need for restoration and protection in the watershed, and constrain the restoration and 

protection activities that can be implemented. Waters in the UIRW are under the jurisdiction of federal 

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 US ENVIRONMENTAL PROTECTION AGENCY 

EPA has primary responsibility for implementation of the Clean Water Act and the Safe Drinking Water 

Act. 

The Clean Water Act pertains to protection of surface and groundwater of the United States. The 

specific objective of the act is to protect the physical, ŎƘŜƳƛŎŀƭ ŀƴŘ ōƛƻƭƻƎƛŎŀƭ ƛƴǘŜƎǊƛǘȅ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ 

waters. Pertinent sections are: 

§ Section 301, establishing effluent limitations, 

§ Section 302, establishing water quality-related effluent limitations, 

§ Section 303, requiring states to develop ambient water quality standards, 

§ Section 305, requiring states to conduct biennial water quality inventories, 

§ Section 307, requiring toxic and pretreatment effluent standards, 

§ Section 314, the clean lakes program, 

§ Section 319, nonpoint source pollution management, 

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

§ Section 404, permits for dredged or fill material (enforced by the US Army Corps of Engineers). 

 
The Safe Drinking Water Act is the primary federal law pertaining to provision of potable water for the 

public. Regulations promulgated by EPA under the Safe Drinking Water Act that are pertinent to the 

source water protection program are: 

§ National Primary and Secondary Drinking Water Regulations (Title 40 Code of Federal 

Regulations [CFR] Parts 141, 142, and 143); 

§ National Primary Drinking Water Regulations; Long Term 2 Enhanced Surface Water Treatment 

Rule; 

Regulations of the UIRW 3 
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§ Stage 2 Disinfectants and Disinfection Byproducts Rule; and 

§ Underground Injection Control Program (40 CFR Parts 144, 145, 146, and 147). 

 

3.1.2 US DEPARTMENT OF AGRICULTURE (USDA) 

Beginning in 1985 with the passage of the Food Security Act, or Farm Bill, all farm operators in the 

United States. were required to meet specific soil erosion control standards. 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 program by retiring 

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 EMERGENCY MANAGEMENT AGENCY (FEMA) 

The National Flood Insurance Program (NFIP) is a federal non-regulatory program that can provide some 

water quality protection by restricting development in the floodplain. The NFIP, which is administered 

by FEMA, makes federally backed flood insurance available in communities that agree to adopt and 

enforce floodplain management ordinances to reduce flood damage. The program generally includes 

identifying flood prone areas, elevating buildings above the base flood, and relocating structures out of 

the floodplain. Local governments may go beyond the minimum FEMA requirements to provide added 

protection. 

3.2 State Regulatory Drivers  

3.2.1 ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY (ADEQ) 

ADEQΩǎ mission is to protect Arkansas' natural resources ςς its air, water, and land ςς from the threat of 

pollution. They do this through a combination of regulatory programs, proactive programs and 

educational activities. ADEQ is the designated agency in the state for implementation of the sǘŀǘŜΩǎ 

water quality management plan and the National Pollution Discharge Elimination System (NPDES) 

program. ADEQ enforces regulations established by the Arkansas Pollution Control and Ecology 

Commission. Regulations of the Commission relevant to management of the UIRW are: 

§ Regulation No. 2, Regulation Establishing Water Quality Standards for Surface Waters of the 

State of Arkansas, as revised, effective August 26, 2011; 

§ Regulation No. 4, Regulation to Require a Disposal Permit for Real Estate Subdivisions in 

Proximity to Lakes and Streams, effective July 7, 1973; 

§ Regulation No. 5, Liquid Animal Waste Management Systems, as revised, effective April 26, 

2008; 
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§ Regulation No. 6, Regulations for State Administration of the National Pollutant Discharge 

Elimination System (NPDES), effective June 18, 2010; 

§ Regulation No. 8, Administrative Procedures, as revised, effective February 28, 2009; 

§ Regulation No. 9, Permit Fee Regulations, as revised, effective March 15, 2008; 

§ Regulation No. 12, Storage Tank Regulations, as revised, effective December 28, 2009; 

§ Regulation No. 17 ς Arkansas Underground Injection Control Code, effective February 14, 2005; 

§ Regulation No. 22 ς Solid Waste Management Rules, effective April 26, 2008; 

§ Regulation No. 23 ς Hazardous Waste Management, as revised, effective September 26, 2011; 

§ Regulation No. 29 ς Brownfields Redevelopment, as revised, effective March 3, 2006; and 

§ Regulation No. 30 ς Arkansas Remedial Action Trust Fund, Hazardous Substances Site Priority 

List, effective June 13, 2010. 

 
State water quality standards (Regulation No. 2) are an important driver of activities in the UIRW and 

are discussed in greater detail in Section 3.4. 

3.2.2 ARKANSAS DEPARTMENT OF HEALTH (ADH) 

§ Rules and Regulations Pertaining to Public Water Systems, effective January 11, 2007 

(http://www.healthyarkansas.com/eng/pdf/pwsregsfinal.pdf). 

§ Rules and Regulations Pertaining to Onsite Wastewater Systems, Designated Representatives 

and Installers, effective December 16, 2006 

(http://www.sosweb.state.ar.us/elections/elections_pdfs/register/novdec_06/ 

лмсΦнпΦлсπллфΦǇŘŦύ. 

§ Rules and Regulations Pertaining to Mobile Home and Recreational Vehicle Parks, effective 

April 1, 2008 (http://www.healthyarkansas.com/rules_regs/mobile_home_parks.pdf). 

§ Rules and Regulations Pertaining to General Sanitation, Effective November 1, 2000 

(http://www.healthyarkansas.com/rules_regs/general_sanitation.pdf). 

3.2.3 ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT (AHTD) 

AHTD maintains standards for state highway construction including erosion and sediment control, spill 

prevention, and site stabilization practices.  

3.2.4 ARKANSAS LIVESTOCK AND POULTRY COMMISSION (ALPC) 

The mission of ALPC is άǘƻ ǎŀŦŜƎǳŀǊŘ ƘǳƳŀƴ ŀƴŘ ŀƴƛƳŀƭ ƘŜŀƭǘƘΣ ŀǎǎǳǊŜ ŦƻƻŘ safety and quality, and 

promote Arkansas livestock and poultry industries for the benefit of our citizens.έ ALPC is not a primary 

http://www.sosweb.state.ar.us/elections/elections_pdfs/register/novdec_06/
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environmental agency. However, it regulates ŘƛǎǇƻǎŀƭ ƻŦ ƻƴπŦŀǊƳ dead livestock or poultry, which may 

become a water-quality issue if not properly managed. 

3.2.5 ARKANSAS NATURAL RESOURCES COMMISSION (ANRC) 

The mission of ANRC ƛǎ άto manage and protect our water and land resources for the health, safety and 

economic benefit of the State of Arkansas.έ In fulfillment of this mission, ANRC has a number of 

regulations relevant to the source water protection program, including the following: 

§ Title III, Rules for utilization of surface water; 

§ Title V, Administrative rules and regulations for financial assistance; 

§ Title VI, Rules for water development project compliance with the Arkansas Water Plan; 

§ Title VIII, Rules governing water rights investigations; 

§ Title IX, Rules and procedures for claiming tax credit; 

§ Title X, Rules governing the Arkansas waǘŜǊ ǊŜǎƻǳǊŎŜ ŎƻǎǘπǎƘŀǊŜ ǇǊƻƎǊŀƳΤ 

§ Title XI, Rules governing the surplus poultry litter removal incentives cost share program; 

§ Title XII, Rules governing the Arkansas wetlands mitigation bank program; 

§ Title XIII, Rules governing the tax credit program for the creation and restoration of private 

wetland and riparian zones; 

§ Title XIV, Rules implementing the water resource conservation and development incentives act; 

§ Title XV, Rules governing loans from the safe drinking water fund; 

§ Title XVI, Rules governing the Arkansas clean water revolving loan fund program; 

§ Title XVII, Rules governing water authorities; 

§ Title XXII, Nutrient and poultry litter application and management program; and 

§ Title XXIII, Rules governing water and wastewater project funding through the Arkansas 

community and economic development program. 

 
The UIRW has been designated as a Nutrient Surplus Area by Arkansas Acts 1059 and 1061, as 

implemented by Title XXII of ANRCΩǎ Rules Governing the Arkansas Soil Nutrient and Poultry Litter 

Application and Management Program, effective January 2006. The purpose of these rules is to maintain 

the benefits derived from the wise use of poultry litter and other soil nutrients while avoiding 

undesirable effects on the waters of the State from excess nutrient applications. Among other 

provisions, these rules state that persons applying nutrients from poultry litter to soils or associated 

crops on land areas greater than 2.5 acres within a Nutrient Surplus Area must apply it in compliance 

with a nutrient management plan (NMP) or poultry litter management plan. Requirements for soil 

testing, record keeping, placement and timing of litter application and 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 and cities promulgate and enforce 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 allowing 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 beneficial effects on water quality. However, zoning ordinances can also be used by 

municipalities and counties to prevent land uses that harm water quality and promote land uses that 

benefit water quality. 

As an example, Low-Impact Development (LID) is classified in most municipal codes as a non-conforming 

stormwater system. An LID project in Rogers required 30 zoning variances.3 Fayetteville has 

incorporated LID into its Unified Development Code to make it easier to utilize LID practices within the 

city limits.4 

3.3.2 STORMWATER ORDINANCES 

Through the Clean Water Act, a number of cities 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. Table 3.1 summarizes stormwater ordinances in the 

UIRW. 

Stormwater 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 grading standards.  

CŀȅŜǘǘŜǾƛƭƭŜΩǎ [L5 hǊŘƛƴŀƴŎŜ ŜǎǘŀōƭƛǎƘŜǎ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘǎ ǘƘŀǘ Ƴǳǎǘ ōŜ ƳŜǘ ƛƴ ƻǊŘŜǊ ŦƻǊ ŀ ǇǊƻƧŜŎǘ ǘƻ ŜŀǊƴ 

ά[L5 /ǊŜŘƛǘǎΦέ ¢ƘŜ [L5 ŎǊŜŘƛǘǎ ƛƴŎƭǳŘŜ ǘƘŜ ǳǎŜ ƻŦ [L5 ǎȅǎǘŜƳǎ ƛƴ ƭƛŜǳ ƻŦ ŎƻƴǾŜƴǘƛƻƴŀƭ ǎǘƻǊƳǿŀǘŜǊ ǎȅǎǘŜƳǎ 

(i.e. curb and gutter, storm drain inlets, 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 re-use, and impervious surface 

reductions. 

 

                                                           
3
 http://places.designobserver.com/feature/venture-design/25918/ 

4
 http://www.accessfayetteville.org/government/city_clerk/city_code/index.cfm 
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Table 3.1. Municipal and county stormwater ordinances that apply in the UIRW. 
 

Community Ordinance Coverage 

Bentonville Ordinance No. 2006-167 
Stormwater discharges from 
construction activities; post-construction 
controls 

Farmington 
Ordinance 2006-6 Stormwater discharges from 

construction activities; post-construction 
controls 

Ordinance 2008-19 

Fayetteville 
Title XV, Chapter 170 

Stormwater discharges from 
construction activities; post-construction 
controls 

Title XV, Chapter 179 Low-impact development 

Johnson 
Ordinance No. 2007-06 

Stormwater discharges from 
construction activities 

Ordinance No. 2007-07 Post-construction controls 

Little Flock 
Ordinance No. 304-07 Stormwater discharges from 

construction activities; post-construction 
controls 

Ordinance No. 338-2010 

Greenland 

Stormwater Pollution Prevention, 
Grading and Erosion Control Ordinance 

Stormwater discharges from 
construction activities 

Private Detention Pond Ordinance Post-construction controls 

Lowell 

Ordinance No. 890 Stormwater discharges from 
construction activities Article XI. Land Alteration 

Ordinance No. 96-14 
Post-construction controls 

Ordinance No. 2007-13 

Rogers Ordinance No. 08-33 
Stormwater discharges from 
construction activities; post-construction 
controls 

Springdale 

Chapter 107 ς Stormwater Ordinance 
Stormwater discharges from 
construction activities; post-construction 
controls 

Chapter 56 ς Landscaping Ordinance 

Chapter 106 ς Drainage Criteria Manual 

Chapter 112 ς Subdivisions 

Bethel Heights 
Ordinance #200 

Stormwater discharges from 
construction activities 

Ordinance #169 Post-construction controls 

Benton County 
Stormwater Pollution Prevention, 

Grading, and Erosion Control Court 
Order 2009-80 

Stormwater discharges from 
construction activities; post-construction 
controls 

Washington 
County 

Stormwater Pollution Prevention, 
Grading, and Erosion Control Court 

Order 

Stormwater discharges from 
construction activities; post-construction 
controls 

Private Detention Pond Ordinance Post-construction controls 
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Fayetteville has also promulgated a Streamside Protection Ordinance. This ordinance applies to streams 

with watersheds of 100 acres or more. Under 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 of the state 

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 water uses. 

3.4.1 WATER QUALITY CRITERIA 

Numeric water quality criteria applicable to the UIRW are shown in Table 3.2: 

 
Table 3.2. Established water quality standards for waters of the UIRW. 

 

Parameter Criteria 

Temperature 29 °C, should not exceed due to man-made influences 

Turbidity 10 NTU during base flow; 17 NTU during all flow 

pH Between 6.0 and 9.0 

Dissolved Oxygen 
< 10 mi2 watershed: 6 mg/L (primary*); 2 mg/L (critical*) 
10 to 100 mi2 watershed: 6 mg/L (primary*); 5 mg/L (critical*) 
> 100 mi2 watershed: 6 mg/L (primary*); 6 mg/L (critical*) 

Bacteria 

Primary 

Contact Waters 

(1 May ς 30 
September) 

E. coli 
Geometric mean of 126 colonies per 100 mL. 

Single sample maximum of 298 colonies per 100 mL. 

Fecal Coliform 
Geometric mean of 200 colonies per 100 mL. 

Single sample maximum of 400 colonies per 100 mL. 

Secondary 
Contact Waters 

E. coli 
Geometric mean of 630 colonies per 100 mL. 

Single sample maximum of 1,490 colonies per 100 mL. 

Fecal Coliform 
Geometric mean of 1,000 colonies per 100 mL. 

Single sample maximum of 2,000 colonies per 100 mL. 

Note: 
Criteria shall not be exceeded in more than 25% of the samples, in no 
fewer than 8 samples taken during the primary or secondary contact 
season. 

Chloride 20 mg/L monthly average concentration 

Sulfate 20 mg/L monthly average concentration 

TDS 300 mg/L monthly average concentration 

*  The primary season is the period of the year when water temperatures are 22 °C or below. This includes the 
major part of the year from fall through spring, including the spawning season of most fishes. It normally 
occurs from about mid-September to mid-May. The critical season is the period of the year when water 
temperatures exceed 22 °C. This is normally the hot, dry season, and after the majority of the fish spawning 
activities have ceased. This season normally occurs from about mid-May to mid-September. 
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3.4.2 STREAM CLASSIFICATIONS AND USE SUPPORT 

ADEQ has established designated uses for all waters of the state of Arkansas including streams and 

publicly-owned lakes in the UIRW. The definitions of these designated uses are based on Regulation 

No. 2. 

 

§ Extraordinary Resource Waters (ERWs): These waters are designated for their scenic beauty, 

aesthetics, scientific values, broad recreation potential and intangible social values based on a 

combination of chemical, physical, and biological characteristics. No streams in the UIRW are 

designated with this use by the state of Arkansas.  

§ Natural and Scenic Waterways (NSWs): These waters have been legislatively adopted into a 

state or federal system of natural and scenic waterways. No streams in the UIRW are 

designated with this use by the State of Arkansas.  

§ Ecologically Sensitive Waterbodies (ESWs): These waters are known to provide habitat within 

the existing range of threatened, endangered or endemic species of aquatic or semi-aquatic 

organisms, including the Arkansas darter, least darter, Oklahoma salamander, Ozark cavefish, 

and cave snails and crayfish would be considered ERWs. In the UIRW, the following stream 

reaches are considered ESWs (Figure 3.1):  

1. Illinois River (from the Arkansas - Oklahoma state line upstream to its confluence with 

Muddy Fork), and any other portion where the Neosho mucket is known to inhabit; 

2. Little Osage (from its confluence with Osage Creek ~2.5 miles upstream); and 

3. Numerous springs and spring-fed tributaries, which support threatened, endangered 

or endemic species (11 locations within the UIRW). 

§ Primary Contact Recreation: These waters are designated for primary contact recreation, or full 

body contact, use. All streams with drainage areas greater than 10 square miles and all lakes 

and reservoirs are designated with this use within the UIRW; this designated use typically 

applies from May 1 through September 30. 

§ Secondary Contact Recreation: These waters are designated for secondary recreational 

activities including boating, fishing, or wading. All waters in the UIRW are assigned this 

designated use. 

§ Domestic, Industrial Agricultural Water Supply: These waters are designated for use as 

domestic, industrial or agricultural water supply. All waters in the UIRW are assigned this 

designated use. 

 

 



 November 30, 2012 

  
3-9 

 
  

 

 

 

Figure 3.1. Ecologically sensitive waterbodies in the UIRW (from APCEC Regulation No. 2). 
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3.5 Regulated Activities  

3.5.1 WASTEWATER EFFLUENT DISCHARGES 

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 the discharged wastewater to protect the water quality of the receiving 

waterbody. In May 2012 there were over 45 wastewater discharges with active NPDES permits in the 

UIRW, including industries, municipalities, and businesses. 

The effluent limitations guidelines (40 CFR 400 through 699) 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 limitations. The following cities 

within the Illinois River Watershed have established pre-treatment programs.  

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

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

§ Springdale (Code of Ordinances, Chapter 118); and 

§ Rogers (Code of Ordinances, Article V). 

These cities require industries to pre-treat 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 SEPARATE STORM SEWER SYSTEMS (MS4S) 

Stormwater discharges for large- and medium-sized communities are controlled by the federal NPDES 

regulations, but are administered and enforced by ADEQ. The NPDES program regulates all major 

discharges of stormwater 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 designated certain communities as MS4 communities and issued a general permit 

(No. ARR040000) with stormwater management conditions that all MS4 communities had to meet 

by 2008, which included the following: 

§ Public education, 

§ Public involvement/participation, 

§ Illicit discharge detection and elimination, 

§ Construction site runoff control plan, 
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§ Post-construction stormwater management program, and 

§ Pollution prevention/good housekeeping. 

Stormwater management plans document the practices and programs that each community will use to 

achieve the required management conditions. In the UIRW, MS4 communities include Bentonville, 

Fayetteville, Farmington, Johnson, Little Flock, Greenland, Lowell, Elm Springs, Rogers, Springdale, 

Bethel Heights, Benton County, Washington County, and the University of Arkansas. These 

MS4 communities have contracted with UAEX to develop and administer a Northwest Arkansas Regional 

Stormwater Education Program covering Benton and Washington counties, ƻǊ ǘƘŜ άCŀȅŜǘǘŜǾƛƭƭŜ ς 

{ǇǊƛƴƎŘŀƭŜέ ǳǊōŀƴƛȊŜŘ ŀǊŜŀΦ ¢Ƙƛǎ program is designed to address the public education and involvement 

requirements of the MS4 general permit through development of educational materials for the general 

public and schools (fact sheets, brochures, and posters), conducting public outreach and youth 

education, and hosting workshops and training events. Table 3.3 summarizes the status of the 

MS4 requirements for the different jurisdictions. 

 
Table 3.3. Regulated MS4 communities and status of permit requirements. 

 

Area 
Public 

Education 
Public 

Involvement 

Illicit 
Discharge 

Plan 
Construction 
Site Control 

Post-
Construction 

Control 

Pollution 
Prevention 

Plan 

Bentonville  ̧  ̧ Û Ordinance ̧  Ordinance ̧   ̧

Fayetteville  ̧  ̧  ̧ Ordinance ̧  Ordinance ̧   ̧

Farmington  ̧  ̧ Û Ordinance ̧  Ordinance Û Û 

Johnson  ̧  ̧ Û Ordinance ̧  Ordinance ̧   ̧

Little Flock  ̧  ̧  ̧ Ordinance ̧   ̧ Û 

Greenland  ̧  ̧ Û Plan ̧   ̧  ̧

Lowell  ̧  ̧ Û Ordinance ̧   ̧ Û 

Elm Springs  ̧  ̧  ̧ Û  ̧ Û 

Rogers  ̧  ̧ Û Ordinance ̧  Ordinance ̧   ̧

Springdale  ̧  ̧  ̧ Ordinance ̧  Ordinance ̧   ̧

Bethel Heights  ̧  ̧  ̧ Ordinance ̧  Ordinance ̧   ̧

U of A  ̧  ̧  ̧  ̧ Û  ̧

Benton Co.  ̧  ̧  ̧ Order ̧  Order ̧   ̧

Washington Co.  ̧  ̧ Û Order ̧  Order ̧   ̧

Note: ¹ 0 to 20% complete 
 Û 40% to 60% complete 
  ̧ 100% complete or fully meeting requirements 
 
3.5.3 STORMWATER RUNOFF 

Local storm runoff ordinances are discussed in Section 3.3.2. ADEQ issues NPDES permits for stormwater 

discharges for construction and industrial sites. Agricultural activities are exempt from the requirement 

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 authorize stormwater discharges from 

construction projects that will result in greater than 1 acre of land disturbance. Projects that disturb 

between 1 acre and 5 ŀŎǊŜǎ ŀǊŜ ŘŜŜƳŜŘ άǎƳŀƭƭέ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻƧŜŎǘǎ ŀƴŘ ŀǊŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƻǾŜǊŜŘ ōȅ 

the general permit. A Stormwater Pollution Prevention Plan (SWPPP) is required for small construction 

projects but ADEQ review of the SWPPP is not required. For projects that exceed 5 acres (i.e., άƭŀǊƎŜέ 

projects), application must be made to ADEQ for coverage under the general permit, and the SWPPP 

must be reviewed and approved by ADEQ prior to construction.  

Under the general permit, operators are required to implement best management practices (BMPs) to 

minimize sediment transport from the construction site. The BMPs must be routinely inspected 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 revegetated to at least 80% of pre-construction 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 general NPDES permit (ARR000000) to authorize stormwater discharges 

from certain industrial activities. Eligibility for coverage under the general permit is dependent upon a 

ŦŀŎƛƭƛǘȅΩǎ Standard Industrial Classification (SIC) code.  

Under the general permit, facilities are required develop a SWPPP documenting the BMPs implemented 

to minimize the transport of contaminants from the areas of industrial activity. Stormwater outfalls from 

these areas must be sampled twice per year and analyzed for TSS, chemical oxygen demand, oil and 

ƎǊŜŀǎŜΣ ŀƴŘ ǇIΦ !ŘŘƛǘƛƻƴŀƭ ǇŀǊŀƳŜǘŜǊǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ {L/ ŎƻŘŜΦ ¢ƘŜ ǇŜǊƳƛǘ ŘƻŜǎ 

not establish discharge limitations; however, concentrations are expected to be less than parameter 

benchmark values specified in the permit. If a benchmark value is exceeded, the facility is required to 

identify and implement corrective actions to improve stormwater quality. The facility is also required to 

perform quarterly visual inspections of the stormwater drainage system as well as an annual 

comprehensive review of the site and any required updates to the SWPPP. The 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 agriculture in the UIRW are described in Section 3.2. In the UIRW, poultry feeding 

operations where more than 2,500 poultry are housed or maintained must be registered with ANRC and 

prepare a Nutrient Management Plan. These plans must be prepared by persons certified to 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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4 Element 1: Identification of Causes and Sources of Impairment 

The objective of this plan is to help UIRW waterbodies to attain designated uses and remove these 

waterbodies from the 303(d) list. Therefore, this chapter addresses the causes and sources associated 

with waterbodies in the UIRW 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 Illinois River 

watershed, which will identify phosphorus sources and load reduction estimates in 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 Illinois R iver  

ADEQ submits a list of waterbodies to EPA that do not meet current water quality standards, or 

assessment criteria, and/or do not support designated beneficial uses, called the 303(d) list. This 

watershed-based plan addresses the impaired stream reaches identified on the 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 segments in the UIRW as impaired in 2008 and five stream 

segments as impaired in 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) lists are shown on Figure 4.1. Locations of ADEQ 

monitoring sites and stream segments are also shown on Figure 4.1. Note that there are HUC12 

watersheds where water quality is not routinely assessed. The impairments are listed in Table 4.1. 

(Note: Segment 29 is listed twice because this segment occurs in two different HUC12 subwatersheds.) 

The 2010 and 2012 ADEQ 303(d) lists are still s and have not yet been approved by EPA. The majority of 

the 2008 listed segments were categorized as high-priority for restoration. In 2010 and 2012, only the 

Sager Creek segment is listed as high-priority for restoration with the remaining sites listed as low-

priority.  

4.2 Causes of Water Quality Impairment  

The pollutants identified as the causes of impairment (Table 4.1), excluding total phosphorus, include: 

§ Pathogens,  

§ Sediment, and 

§ Nitrates. 

 

Element 1: Identification of Causes 

and Sources of Impairment 
4 
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Figure 4.1. 303(d)-listed impaired stream segments within the UIRW. The orange segments represent all 
303(d)-impaired streams while the red segments are those impaired due to total phosphorus 
only (excluded from this watershed-based management plan). Blue line streams were assessed 
and are not impaired. 
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Table 4.1. UIRW HUC12 priority watersheds based on approved and  Arkansas 303(d) lists. 
 

Impaired Reach 

Designated 
Use 

Impaired 

2008 
Pollutant of 

Concern 

2010 
Pollutant of 

Concern 

2012 
Pollutant of 

Concern HUC12 Name 

Predominant 
Pollutant 
Source 

Reaches Listed by ADEQ 

11110103-020 
Aquatic Life 

Fisheries 
Sediment Not listed Not listed 

Lake Frances ς 
Illinois River 

Surface Erosion 

11110103-023 
Primary 
Contact 

Pathogens Pathogens Pathogens 
Illinois River ς 

Lake Wedington 
Agriculture 

11110103-024 
Primary 
Contact 

Sediment, 
pathogens 

Sediment, 
pathogens 

Sediment, 
pathogens 

Illinois River ς 
Lake Wedington 

Sediment: 
Surface Erosion 

Pathogens: 
Agriculture 

11110103-025 
Primary 
Contact 

Pathogens, 
total 

phosphorus 
Pathogens Pathogens 

Lower Muddy Fork ς 
Illinois River 

Agriculture 

11110103-029 
Primary 
Contact 

Pathogens Pathogens Pathogens 
Lake Fayetteville ς 

Clear Creek 
Urban 

11110103-029 
Primary 
Contact 

Pathogens Pathogens Pathogens Little Wildcat ς Clear Creek Urban 

11110103-932 __ Nitrate Nitrate Nitrate Sager Creek 
Municipal Point 

Source 

Additional 2008 Segments Listed by EPA Region 6 

11110103-013 
Primary 
Contact 

Pathogens Not listed Not listed Upper Baron Fork Unknown 

11110103-027  
Total 

phosphorus 
Not listed Not listed 

Upper Muddy Fork ς 
Illinois River; 

Lower Muddy Fork ς 
Illinois River 

Unknown 

11110103-028 
Primary 
Contact 

Pathogens Not listed Not listed 
Headwaters Illinois River, 

Goose Creek ς Illinois River 
Unknown 

11110103-030 
Primary 
Contact 

Pathogens, 
total 

phosphorus 
Not listed Not listed Osage Creek ς Illinois River Unknown 

11110103-930  
Total 

phosphorus 
Not listed Not listed 

Headwaters Osage Creek ς 
Illinois River 

Unknown 

11110103-933 
Primary 
Contact 

Pathogens Not listed Not listed Little Osage Creek Unknown 

11110103-931 
Primary 
Contact 

Pathogens, 
total 

phosphorus 
Not listed Not listed 

Spring Creek ς 
Osage Creek 

Unknown 

Swepco Lake Aquatic Life Unknown Unknown Unknown Middle Flint Creek Unknown 
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Figure 4.2. Plots of turbidity and TSS data from monitoring stations of impaired streams. The 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 of 10 NTUs. There is no numeric 
WQS for TSS. 

There are about 1,100 miles of streams in the UIRW, and about 103 miles of impaired streams are 

caused by these pollutants, or 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, E. coli, and nitrate data for selected monitoring sites on impaired streams were reviewed 

for the period from 1997 to the present (Figures 4.2 through 4.4). The relevant water quality standard 

(WQS) is shown on the respective figures. From 2000 to 2010, the population in the UIRW grew by 30%, 

yet there were statistically significant decreases in flow-adjusted TSS concentrations at monitoring sites 

on Ballard Creek, Osage Creek near Elm Springs, and the Illinois River south of Siloam Springs 

(Bailey et al. 2012). These sites were associated with Section 319 priority watersheds. 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 of 10 mg/L beginning in 2007 

(Figure 4.4). Possible sources of these pollutants are discussed in the following sections. 
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Figure 4.3. Plots of E. coli annual geometric means from monitoring stations on impaired streams. The primary 
contact recreation criterion for E. coli is a geometric mean of 126 colonies per 100 mL (red line). 
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Figure 4.4. Sager Creek nitrate concentrations, January 2002 to January 2012. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.3 Sources of Pollutants Causing Water Quality Impairment  

Possible sources in the UIRW of the pollutants identified in Section 4.2 include municipal wastewater 

treatment plant effluent; leaking sewers; illicit discharges; combined sewer overflow; failing septic 

systems; agriculture; fertilizer use in developed areas and golf courses; wildlife, domestic pets, or other 

warm-blooded animals; and erosion from pasture, roads, road crossings, and stream banks. In addition, 

because of the karst geology, groundwater contaminated through infiltration might serve as a source of 

some pollutants when it discharges into the stream (Davis et al. 2000, 2006; Marshall et al. 1995). 

Greater specificity in possible pollutant 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 watershed. Possible sources of impairment are listed in 

Table 4.2 for each HUC12 subwatershed that contains stream segments that are impaired. These 

sources are discussed for rural and urban watersheds. 






























































































































































































































































