[image: image5.jpg]Crawford County





Introduction

In 1987, Congress amended the Clean Water Act (CWA) to establish the section 319 Nonpoint Source Management Program because it recognized the need for greater federal leadership to help focus State and local nonpoint source efforts to reduce nonpoint source pollution.  Under section 319, State, Territories, and Indian Tribes receive grant money which support a wide variety of activities including technical assistance, financial assistance, education, training, technology transfer, demonstration projects, and monitoring.  Since 1990, the Arkansas Soil and Water Conservation Commission (ASWCC) has been the lead agency for Nonpoint Source (NPS) pollution management in Arkansas.  Through grants funded by the Environmental Protection Agency (EPA), the ASWCC provides assistance to conservation districts, academic institutions, state government agencies, and other organizations, groups, or entities.  The ASWCC accepts work plans for projects to manage, reduce, or abate NPS pollution. 

The intended goal of this document is to be a comprehensive strategy for the control of NPS pollution within the Illinois River Watershed in Arkansas; Hydrologic Unit Code (HUC) 11110103.  This document is intended to be a practical and workable solution to the problems of NPS pollution.  All issues will be addressed and implementation will focus on all aspects of NPS pollution.  To be a workable strategy, all contributors to the problems must participate in the planning and application of the strategy and funding will determine the rate of implementation.  

· Goal:  To provide a generalized strategy to control NPS pollution within the Illinois River Watershed

To be practical, all aspects and impacts of the problems and proposed solutions will be considered.  Planned solutions must be reasonable and within the ability (and budget) of the people who will carry them out.  This strategy is intended to be ongoing and continually modified, evolving to meet the changing conditions in the watershed; thus a living document.
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Nine Element Watershed-Based Strategy

The Clean Water Action Plan, initiated by the EPA and United States Department of Agriculture (USDA), asks states to prepare watershed based strategies, for impaired waters that are designed to identify the sources and causes of impairment and provide a roadmap to achieve water quality standards.  These watershed strategies, hereafter known as strategy, are currently prepared for priority watersheds. There are nine elements to be addressed in each strategy that list specific water quality problems, identify sources of contaminants causing those problems, identify the relative contribution of the sources, provide a schedule of action items that will be undertaken to address those sources, and estimate the funding needs for those action items.  These elements also include an estimate of load reductions, description of management measures, interim milestones, performance criteria, monitoring component and an information/education component.  

To date, no approved strategies exist within Arkansas; therefore this is a new approach to watershed management.  To prepare a strategy, a number of different resources will be utilized.  First and foremost, the strategy will rely on the 1998-2002 Nonpoint Source Management Program1.  This program is currently under revision and will include the addition and removal of priority watersheds.  Currently, the program lists the Illinois River, Upper White River, Buffalo River, Big Piney Creek, Poteau River, Strawberry River, Smackover Creek, Cadron Creek, Lower Little River, and Bayou Bartholomew as priority NPS watersheds.  Additional resources include The Unified Watershed Assessment, 2002 Water Quality Inventory Report2, Arkansas Department of Environmental Quality’s (ADEQ) 2002 Integrated Water Quality Monitoring & Assessment Report3, and other miscellaneous publications.  


These resources are assembled to address each of the nine elements required in the strategy.  First and foremost, the causes and sources of NPS pollution must be identified.  Previous studies, visual assessments, GIS coverage, and water quality data will be used.  Information from conservation districts and landowners will also aid in the identification of NPS problems.  Arkansas’ priority watersheds and Total Maximum Daily Load (TMDL) targeted streams is where the first watershed based strategies will be created.

The second element of a watershed based strategy is the estimated load reductions necessary to achieve water quality standards.  In areas where a TMDL has been established, load reductions estimates will be derived from those standards.  In areas where a TMDL has not been developed, load reductions need to be addressed as those that will support the water body’s designated uses.  Tools available include empirical relationships, relationships between load and water quality, and the use of computer models.

Once load reduction estimates are completed, those management measures needed to achieve the goaled load reductions need to be identified.  Factors to consider are what areas should be targeted for initial control, the relative importance of the impaired water body within the watershed, the magnitude of impairment, existing loads, estimated load reductions, feasibility of implementation, the areas of priority, the approach for implementation of Best Management Practices (BMPs), and added benefits to other resources such as wetlands, floodplains, and groundwater.  Also, the selection of the appropriate BMPs, the tools available to select and/or evaluate the effects of potential BMPs and the process for selecting BMPs or a system of BMPs need to be considered.  


The fourth element of the strategy includes the technical and financial assistance needed to implement the strategy.  Factors which affect the cost of implementation include the BMP type, installation costs, maintenance costs, topography, and the availability of technical and financial resources.  Resources include the EPA’s 319 program, Environmental Quality Incentives Program (EQIP), Conservation Reserve Program (CRP), state funds, landowner contributions, and groups dedicated to the protection of our natural resources.


The fifth element of the watershed-based strategy includes a public education/outreach component.  The goal of this component is to provide an outreach to enhance the public understanding of the watershed strategy and encourage their participation in selecting, designing, and implementing nonpoint source management measures.  First you need to identify your target audience, identify their concerns and priorities, review the goals and objects for the strategy, then identify media campaigns currently in place, identify state partnerships, identify a strategy for delivering the message, and determine the schedule for delivery of the message.

The sixth element is the schedule of implementation for the strategy.  This will include the implementation of all elements identified in the watershed strategy to achieve water quality standards.  The schedule includes all responsible parties involved in the strategy, those involved in implementation, those tracking the strategy’s progress and those measures to track the strategy’s progress, the accomplished milestones, and evaluations of implementation.  

Element seven identifies those measurable milestones for determining whether nonpoint source management measures or other control actions are being implemented. Goals should be within the scope of the project and include spatial and temporal goals, watershed priority, coordination efforts, and funding.  Milestones should be evaluated and identify the party responsible for evaluations, the schedule for evaluation, the process of evaluation and criteria for whether the milestones were met.  If milestones are not being accomplished, a process for determining a reasonable course of action should be identified, potential actions, criteria for deciding actions, and a new schedule for meeting milestones.


Element eight identifies a set of indicators for determining if loading reductions are being achieved and progress is being made towards attaining water quality standards, and if not, the decision criteria for determining if the watershed based strategy needs to be revised.  Indicators for evaluating water quality progress should establish interim goals, loading targets, in stream targets, timeline, spatial and temporal targets.  Water quality values should be used to track water quality improvement and if the water quality is on track, ahead of schedule or behind schedule.  A process for revision should also be made if necessary.

The final element of the strategy is monitoring the effectiveness of the strategy.  This component is one of the most important elements since it will identify if the goals of the strategy are being achieved.  Site locations, frequency of monitoring, parameters to monitor, as well as improving existing monitoring stations and using existing data will be used.  Identifying responsible parties, funding, alternate resources, and comparability to pre-implementation monitoring are factors considered in this element.  

These nine elements will be used as a guide to achieve water quality standards.  No single element of the strategy is ever “carved in stone”.  It is viewed as guidance and intended to be ongoing and continually modified, evolving to meet the changing conditions in the watershed and changing technologies.  Planned solutions must be reasonable and within the ability (and budget) of the people who will carry them out.

303(d) List (2) switched per epa comments
According to ADEQ’s 2002 Proposed 303(d) List4, 

Section 303(d) of the Clean Water Act requires that States identify waters which do not meet or are not expected to meet applicable water quality standards.  These water bodies are compiled into a list known as the 303(d) list.  The regulation (40 CFR 130.7) requires that each 303(d) list be prioritized and identify waters targeted for TMDL development in the next two years.  As a result of several lawsuits concerning past 303(d)/TMDL processes, EPA has issued numerous administrative interpretations, administrative procedures, policies and guidance from both headquarters and regional offices for preparation of the 303(d) list.  Currently, major revisions in the TMDL regulation process have been proposed; however several controversial sections in the proposal have resulted in a stay of the new regulations.  As a result, the 303(d) process is driven by previous guidance and administrative directives.  Recent EPA guidance requests that the 303(d) Impaired Water Body List be submitted with the 305(b) report as an Integrated Water Quality Monitoring and Assessment Report.  Much of this guidance was used to develop the current 303(d) listing.
There is one segment on the 303(d) list from the Illinois River Watershed.  Details are given in Table 1 and the segment is shown in Figure 1.  

Table 1  Impaired Waterbodies (1)
	Stream Name
	Reach
	Miles
	Major Source
	Minor Source
	Major Cause
	TMDL Date

	Clear Creek
	11110103-029
	13.5
	agriculture
	
	siltation/ turbidity
	2004
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Figure 1  Impaired waterbodies
Total Maximum Daily Load (2) switched per epa comments
The Total Maximum Daily Load (TMDL) is a calculation of the maximum amount of a pollutant a waterbody can receive and still meet water quality standards.  Water quality standards are set by the State of Arkansas and the uses for each waterbody are also identified, such as, drinking water supply, contact recreation (swimming), and aquatic life support (fishing).  A TMDL is the sum of the allowable loads of a single pollutant from all contributing point and nonpoint sources. The calculation must include a margin of safety to ensure that the waterbody can be used for its designated uses and must also account for seasonal variation in the quality of water.  Section 303 of The Clean Water Act establishes the water quality standards and TMDL programs.  TMDLs can help in the creation of watershed management strategies by setting goals of implementation measures and indicating where implementation should occur.  Currently, a TMDL does not exist for the Illinois River Watershed.  The ADEQ is the responsible agency for setting TMDLs in the State of Arkansas.  

ADEQ’s  305(b) Assesment of the Illinois River Watershed

Illinois River Watershed Portion of Segment 3J
The Illinois River Watershed portion of segment 3J occupies the northwestern corner of Arkansas, and covers part of Benton County, a large part of Washington County, and a small section of Crawford County.  This segment includes the Illinois River and its tributaries within Arkansas. The main tributaries are Osage Creek, Flint Creek and Spring Creek.
The waters within this segment have been designated as suitable for the propagation of fish and wildlife, primary and secondary contact recreation and public, industrial and agricultural water supplies.  The Illinois River Watershed portion of segment 3J contains 152 stream miles in which 125.1 were monitored by eight permanent monitoring stations and an additional 8.1 stream miles were evaluated as well; totaling 133.2 stream miles for the Illinois River.  Nonpoint source impacts affecting waters in this segment are primarily from pasture land that is also used for application of poultry waste products.  In addition, in-stream gravel removal is destabilizing the streambed and causing excessive bank erosion.  Road construction and maintenance is also contributing to siltation problems.
Three major municipal, point source discharges enter the Illinois River via Osage Creek and Clear Creek, and a minor municipal discharge enters the Illinois from Muddy Fork of the Illinois River.  Another significant municipal discharge occurs into Sager Creek.  
The 305(b) lists eight discharges in this watershed from point sources under the National Point Discharge Elimination System (NPDES) permit program.  
Watershed Description
The Illinois River Watershed is located in northwest Arkansas and northeast Oklahoma.  It is a perennial stream with flow rates varying considerably from year to year, depending on rainfall.  The designated eight-digit HUC is 11110103 (Illinois River Watershed).  This area contains nine eleven-digit sub-watersheds in Arkansas (see Table 2).  The headwaters of the Illinois River begin in the Ozark region of northwest Arkansas, near Fayetteville, Springdale, Rogers, and Bentonville.  It meanders westerly through the Ozarks (Benton and Washington Counties) and crosses into Oklahoma five miles south of Siloam Springs, near the town of Watts, Oklahoma.  The river continues southwesterly in Oklahoma (Adair, Delaware, Cherokee, and Sequoyah Counties) for approximately 60 miles to Lake Tenkiller.  Approximately 12 miles below the Tenkiller Ferry Dam, the Illinois flows into the Arkansas River.

Table 2  Sub-watersheds within the Arkansas Portion of the Illinois River Watershed (1998-2002 NPS Management Program1).
	Tributary
	Sub-watershed Area (acres)

	010 – Upper Illinois River
	62,962

	020 – Clear Creek
	52,233

	030 – Osage Creek
	143,840

	040 – Muddy Fork
	47,122

	050 – Middle Illinois River
	41,063

	060 – Flint Creek
	44,467

	070 – Cincinnati- Weddington

         Creeks
	32,329

	080 – Baron Fork
	54,688

	081 – Ballard Creek
	14,832

	Total:
	493,536


About one third of the area (southern part) is within the Boston Mountain Ecoregion and the northern two thirds are within the Ozark Highlands Ecoregion.  The Boston Mountain portion of the watershed is characterized by steep slopes and deep valleys.  The maximum elevation is approximately 1,700 FT. mean sea level (MSL), and the minimum is approximately 1,200 FT. MSL.  Soils are typically thin and are derived mostly from sandstone and shale.

The Ozark Highlands portion is characterized by rolling hills and gently sloping floodplains.  The soils in this area are generally deeper and more fertile than in the Boston Mountain Ecoregion.  These soils are derived mostly from chert and limestone.  Elevations in this ecoregion range from approximately 1,000 Ft. MSL to 1,300 Ft. MSL.

Some of the soils in the watershed are excessively drained and are shallow over fractured bedrock.  When excessive nutrients are applied to these soils, underground water pollution is apt to occur.  Many other soils in the watershed are very slowly permeable or have an impervious layer which restricts infiltration and causes a perched water table at or near the surface.  This in turn causes excessive runoff which carries pollutants with it.  Both types of soils have severe limitations for septic tank filter fields because of their inability to filter out pollutants.

The Illinois River Watershed contains approximately 1.1 million acres of which about 493,500 acres (46%) are in Arkansas and about 576,000 acres (54%) are in Oklahoma.  Land use in the watershed is approximately 49% grassland/pasture, 44% forestland, 1.3% cropland, orchards and vineyards, 3.5% urban and 2.2% percent other uses.  
Figure 2 below shows the land use distribution within the Arkansas portion of the Illinois River Watershed.  The Arkansas portion of the watershed has a larger percentage of pasture and less percentage forestland than the entire watershed.  The significance of land use distribution to the development of this watershed management strategy is illustrated in the “NPS Management Measures, Load Reduction Estimates, Technical and Financial Assistance” section.  In this section, land use is the key factor in determining what type, how many and cost of BMPs needed to improve the water quality in the watershed.
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Figure 2 Land Use in the Illinois River Watershed

Identification of Causes and Sources of NPS Pollution

The Illinois River and Lake Tenkiller are major recreational areas in Oklahoma.  The Illinois River has also been designated a Scenic River by the State of Oklahoma.  Major concerns have been expressed over accelerated eutrophication of the lake.  Nutrient content in the river has been recognized as a water quality problem for many years.  Two main nutrient sources have been recognized: (1) point sources (wastewater treatment plant discharges) and (2) nonpoint sources associated with runoff and sediment discharge to streams within the watershed.  Nutrients restrict the use of water within the stream and accelerate the eutrophication process, notably in Lake Tenkiller.

Summary of NPS sources affecting the Illinois River Watershed include (*Denotes primary NPS source):

· Poultry Waste Applied to Pastureland*
· Pasture Management

· Streambank Erosion

· Urban Runoff

· Rural Roads

· Resource Extraction

· Construction

· Confined Animal Management

The Natural Resources Conservation Service (NRCS) completed a Cooperative River Watershed study for the Illinois River and published the Resource Base Report in 19915.  The study found the Illinois River and many of the lakes on its tributaries were eutrophic from excessive nutrients.  According to the 1991 report, 

A water body with excessive aquatic vegetation is said to be eutrophic.  Under normal conditions plants raise the dissolved oxygen levels during the day by evolving oxygen through photosynthesis.  Oxygen also enters the water via surface turbulence from wind in impounded water and from flowing over shoals in streams.  Plant respiration (an oxygen demanding process) at night reduces dissolved oxygen levels.  Under eutrophic conditions oxygen problems often arise following several windless, cloudy days; less than optimum oxygen has been introduced into the water.  Low oxygen levels result in fish kills.  When excessive vegetation dies and decays, even more oxygen is required to decompose the dead plant material; further exacerbating the problem.  If low dissolved oxygen levels continue, the fish species community changes to favor low oxygen-requiring trash fish.  Intake filters at water treatment plants are clogged more frequently by excessive algae.  Proliferation of macrophytic plants clogs waterways, lines and lake banks and pollutes beaches.

The high euthophication rates have a definite detrimental economic impact on the area as well as the effect they have on the fisheries and wildlife in the lakes.  The cost of treating public drinking water supplies increases dramatically because of high nutrient concentrations.  Movement of nitrogen into the water table is indicated in the upper reach of the basin.  This degrades shallow water wells used by many rural residents.

Arkansas’ Nonpoint Source Pollution Assessment Report6 lists agriculture, specifically confined animal management, as the most probable source of pollutants causing impairment of 13.5 miles of stream in the watershed.  The watershed possibly has the most intense livestock production of any area in the state.  According to the Arkansas Farm Bureau7, over 60 million birds are produced each year in Benton and Washington Counties.  This includes broilers, laying hens and turkeys.  Also the 2 county area produces over 70 thousand beef cattle and over 5,000 milk cows.  In 2001, the 2 counties contained 122,000 hogs and pigs.  

Poultry and swine are grown primarily in confined facilities in the watershed.  Beef cattle are generally raised unconfined on pasture.  Dairy is confined for a part of the day during the milking period and pastured the remainder of the time.  Litter and manure from confined facilities are most often land applied to pasture as a fertilizer for forage production and a soil amendment.  Other methods of disposal include feeding poultry litter to cattle and composting for sale as a commercial product.  Projects 03-800 through 03-1100 explore alternative methods to manage the large amount of litter produced in the watershed.  These methods include combustion, establishment of a litter bank, conversion to energy and chemical products, and exportation of litter.  The “Summary of Management Activities and Projects” section contains more details on these methods 

Runoff water from areas where manure is improperly managed/applied can carry excessive amounts of nutrients, bacteria, and sediments.  These pollutants can enter streams and leach into the underground water.  An indeterminate amount of N from these farms is leached into the groundwater and some is washed out of litter storage areas.

The impact of unconfined cattle on water quality has not been as thoroughly researched in Arkansas as that of confined animal manure management.  According to the University of Arkansas Cooperative Extension Service (CES), only about five percent (5%) of the ration fed to cattle in Northwest Arkansas is from off farm sources.  Therefore, it may be safe to assume that pastured cattle do not contribute heavily to the nutrient mass balance of the watershed.  However, when cattle have access to streams (i.e. as a drinking water supply or loafing) they may have a direct impact.  Direct deposit of nutrients and bacteria are one obvious form of impact.   Most of the research on the impact of cattle on streams has been conducted in the western part of the U.S.  This research is not entirely applicable to the watershed because of the more temperate climate.  Potential impacts would be similar, although the magnitude might be somewhat less.  Potential adverse impacts of grazing in riparian zones include; higher stream temperatures from lack of sufficient woody streamside cover, excessive sedimentation in the channel from bank and upland erosion, high coliform bacteria counts from upper watershed sources, channel widening from hoof caused bank sloughing and later erosion, change in the form of the water column and the stream channel, change, reduction or elimination of vegetation, elimination of riparian areas by channel degradation and lowering of the water table, and gradual stream channel trenching or braiding.

Point discharge loads of nutrients have been reduced through the NPDES Program.  Land treatment programs have been initiated to reduce nutrient and sediment sources from surface runoff.  Arkansas/Oklahoma Arkansas River Compact Commission agreed to work toward a 40% reduction in the annual phosphorous (P) load discharged into Lake Tenkiller compared to the average for base years 1980-93.  In the fall of 2002 Oklahoma adopted and subsequently submitted to EPA Region VI for approval a .037 mg/L P concentration in scenic rivers.  At the date of this writing EPA has not approved the .037 mg/L standard.  Arkansas has not set a numerical value on P limits because no numerical standard has been scientifically developed or approved. (5)
A cooperative effort between the University of Arkansas and Oklahoma State University is being made to standardize a phosphorus index for both states to use.  Many Phosphorus Indices have been developed as risk assessment tools for phosphorus (P) runoff potential from individual fields within a watershed. This assessment is based on soil and field characteristics as well as management practices within each field. 

This watershed was selected as third highest priority in Arkansas’ 1998 Unified Watershed Assessment2 for implementation of watershed restoration practices.  The unified watershed assessments and watershed restoration priorities in Arkansas were developed through state and federal agencies using existing assessment reports and data.  The scale used for the assessment reports were at the 8-digit HUC code.  The characteristics and conditions of waters within the watershed and the overall health of the aquatic system were used by dividing it into four categories.  

· Category I – 
Watersheds in need of restoration
· Category II – 
Watersheds meeting goals, including those needing action to 

sustain water quality

· Category III – 
Watersheds with pristine/sensitive aquatic system conditions on 
lands administered by federal, state, or tribal governments

· Category IV – 
Watersheds with insufficient data to make an assessment

The Illinois River Watershed falls into two Categories, I and III.  Category I watersheds do not meet or face imminent threat of not meetings clean water and other natural resource goals.  Category I watersheds were based on the number and type of water bodies meeting clean water and other natural resource goals.  Considered in the factoring are:

· 8-digit hydrologic unit watersheds containing Arkansas Department of Pollution Control and Ecology 303(d) impaired streams

· 8-digit hydrologic unit watersheds containing Arkansas Department of Health monitored drinking water systems with multiple occurrences of constituents recorded above maximum contaminant or action levels

· 8-digit hydrologic unit watersheds containing Arkansas Department of Heritage streams with imperiled or critically imperiled aquatic species

· 8-digit hydrologic unit watersheds containing Arkansas Soil and Water Conservation Commission section 319 priority watersheds

Category III watersheds contain pristine or sensitive aquatic systems and drinking water sources that are located on lands administered by federal, state, or tribal governments.  States work with federal land managers to identify these watersheds.   Pristine conditions reflect immeasurable impacts from point or nonpoint sources.  Sensitive conditions include rare and endangered, restricted endemics, and are known to be intolerant to environmental disturbances.  These areas include currently designated and potential candidate Wilderness Areas, Outstanding Natural Resource Waters, and Wild and Scenic Rivers. 

The rational for this selection was that the watershed included the following (in no particular order):

· Two imperiled aquatic species

· Drinking water supplies for approximately 18,000 people

· Several state waters of concern

· One USDA EQIP project

· One state nonpoint source priority watershed
· Interstate waters of concern

Since 2000, nine projects have been ongoing to reduce NPS pollution in the Illinois River Watershed and another two projects have been selected for funding beginning in July 2004.  See the “Summary of Management Activities and Projects” section for more detailed information on each project’s focus.
NPS Management Measures, Load Reduction Estimates, Technical and Financial Assistance

Conservation Planning and Management Measures
Animal agriculture dominates in all counties with poultry and beef/cattle production being the most predominate.  Generally farms are a combination of poultry and beef/cattle production but in some instances only poultry or beef/cattle is produced.  Conservation Plans are developed by the Conservation Districts and usually are nutrient based.  The average farm size within the watershed varies by county as do the BMPs planned and implemented.  Below is Table 3 depicting the watersheds typical farm size, type, BMPs planned/implemented and the average cost of implementation by county.  Note:  The table below was derived by information provided by the County Conservation Districts and is representative of a typical Conservation Plan developed by that individual county.  County location is shown in               Figure 3  County Map

Figure 3.

Table 3  Farm and BMP Information (element c)
	County
	Typical Farm Size
	Type(s) and approximate # of farms
	USDA – NRCS Practice # of the BMPs implemented**
	Average Cost

	Benton
	120 Acres
	Poultry 4

Cattle 46

Poultry/Cattle 1,150

Total 1,200
	313

382

512

580

614
	$6,000

	Washington
	91 Acres
	Poultry 15

Cattle 330

Poultry/cattle 423

Total 778
	313

378

382

512

561

614
	$9,400


       **See Table 4 for the description of the BMPs
Table 4 is a list of the typical BMPs and estimated cost (based on NRCS- EQIP approved cost) that are incorporated in to Conservation Plans within the counties of the Illinois River Watershed:

Table 4  BMP Names and Costs (element c)
	USDA – NRCS Practice #
	USDA – NRCS Practice Name
	Cost**

	313
	Waste storage structures
	$6.25 sq. ft.

	378
	Ponds
	$1.25 / yd.

	382
	Fencing
	$1 / linear ft.

	614
	Livestock watering facilities
	$450 / tank

	512
	Pasture & Hayland establishment
	$180 / acre

	561
	Heavy Use Areas
	$2.50 sq. ft.

	580
	Streambank & shoreline protection
	$45 / linear ft.


       **Cost – are based upon each Conservation Districts experience in planning and subsequently the landowner implementing the BMP.  These costs were then averaged watershed wide.  Some practices are multifaceted and have many variable components.

Summary of Management Activities and Projects
Agriculture: 
The emphasis of the confined animal management program since 1990 has been on voluntary implementation of Best Management Practices by local land users.  The Washington and Benton County Conservation Districts provide technical assistance in the form of comprehensive nutrient management planning and the Washington and Benton County CESs provide information/education programs on water quality management.  The ASWCC’s Water Quality Technician Program and the NRCS’s Assistance to Districts program, support the technical assistance program.  In addition, financial assistance is available for implementation of BMPs through the ASWCC’s Title X Cost Share Program, the Environmental Quality Incentives Program and the State Revolving Fund program.  

Optimizing BMPs, Water Quality and Sustained Agriculture in the Lincoln Lake Watershed (01-1100):This is a project to develop an integrated watershed management plan by incorporating a process of public participation, issue identification, and consensus building; collect chemical and biological stream and Lincoln Lake water quality data to determine any improvement in water quality as a result of previously implemented BMPs and to indicate problems that should be the focus of future BMP implementation; perform a GIS based integrated assessment of resource allocation, BMP effectiveness and BMP needs that can sustain long-term agricultural production in the watershed while maintaining environmental quality; and organize field trips/demonstration for stakeholders, farmers, and state agencies to educate them on the integrated watershed management process and linkages between farm-level production and water quality.

Ballard Creek BMP Implementation (02-500): This is the fourth phase of a five-phase project.  During this phase it is our objective to provide cost-share to implement BMPs such as stream bank stabilization, alternative water supplies, cross fencing and warm season grass establishment. 
Demonstration of On-Farm Litter Combustion (03-800):  The overall goal of the project is to accelerate implementation of on-farm litter combustion as an alternative to land application of litter, with the intent to reduce non-point pollution of surface water and groundwater in Northwest Arkansas and other areas of intense poultry production.

Feasibility Assessment of Establishing the Ozark Poultry Litter Bank (03-900):  The goal of this project is to determine the feasibility of establishing and operating the Ozark Poultry Litter Bank to coordinate one or more of a set of prescribed conditions to include:  (1) raw poultry litter export; (2) pelletizing; (3) on-farm energy production and (4) centralized facility energy production.

A Demonstration of Process Technology for Converting Poultry Waste to Energy and Chemical Products (03-1000): This project will demonstrate the effectiveness of proprietary, advanced thermal/chemical/biochemical process technology for cost-effective conversion of poultry waste (poultry litter and caged layer manure) into commercially viable energy and chemical products (on a commercial scale).

Poultry Litter Transport from Nutrient Surplus Watersheds in Northwest Arkansas (03-1100):  The goal of this project is to provide the method(s) for the export of litter from contract grower operations within the Eucha/Spavinaw and Illinois River watersheds in northwest Arkansas to row crop, pasture, forage, grass and forest lands of Arkansas outside the surplus nutrient watersheds as defined by ASWCC. 

Urban:
Expansion and Implementation of the Mud Creek Urban Project (00-400): This was a project to create community awareness of urban nonpoint source pollution potential impacts through public education and demonstration in Fayetteville.  This project was completed this year.

Demonstration of Greenway Development to Protect Ecological Services in Urban Streams (02-900): Is a project to demonstrate methods and technologies for protecting critical ecological services in urban streams.  Stream monitoring is underway.
Urban Nutrient Management in the Illinois River Watershed (03-400):  The objective of this project is to implement BMP’s in the urban areas of the Illinois River, Washington County, Arkansas (Fayetteville and Springdale areas) to control the amount, timing, and placement of soil nutrients for the purpose of reducing nonpoint source of soil nutrients particularly phosphorus.
Table 5  Recent NPS Projects in the Illinois River Watershed

	Project #
	Project Cooperator
	Project Emphasis

	00-400
	Cooperative 

Extension Service
	Public Awareness and Education

	01-1100
	University of Arkansas
	Monitoring and Assessment

	02-500
	Washington County Conservation District
	BMP Implementation and Education

	02-900
	City of Rogers
	Monitoring, Education, and Demonstration

	03-400
	Washington County Conservation District
	BMP Implementation

	03-800
	University of Arkansas
	Demonstration of Litter Combustion

	03-900
	University of Arkansas
	Feasibility Assessment for a Poultry Litter Bank

	03-1000
	Cherokee Hills Resource Conservation and Development
	Demo. of the Conversion of Poultry Waste to Energy

	03-1100
	BMP’s Inc.
	Poultry Litter Transport


Load Estimates and Associated Cost (element b)
It is estimated that approximately 43% of the pasture in the watershed is moderate to poor and are in need of some implementation of BMPs for improvement.  Within the Arkansas portion of the watershed, 43% equates to approximately 157,063 acres or 1,482 farms (based on 106 acres per farm). Simply applying the cost of NRCS practice #512 (Pasture and Hayland establishment) to this acreage would mean the minimum financial resources needed to make a measurable impact (4) on NPS within the watershed in pastures alone would be $28,271,340.

Waste generated by Concentrated Animal Feeding Operations (CAFOs) is generally land applied to supplement nutrient needs for pastures.  Obviously waste can not be applied at all times of the year, therefore waste storage facilities are needed.  It is estimated each poultry house generates roughly 75 tons of waste per year.  Generally most farms have a minimum of 3 houses with some farm having in excess of 8 houses.  Based upon an accumulation rate of 75 tons per house and 3 houses per farm, approximately 225 tons of waste would be generated a year.

Poultry waste is generally “dry stacked” in a constructed covered structures commonly referred to as a “stacking sheds”.  “Stacking sheds” vary in size but generally are 60’x40’=2400 sq. ft in size.  Approximately 60 tons of waste can be put into “stacking shed” based upon a depth of 4’ and average moisture content.  If waste were to be stored for all poultry and poultry/cattle farms (estimated total of 1,592) within the watershed for a calendar year at the current rate of waste accumulation (estimated at 225 tons per year per farm), and a “staking shed” can hold/store an average of 60 tons, a minimum of 5,970 “stacking sheds” would be needed.  The cost for these structures based on 2002 price indexing would be approximately $15,000 each or $89,550,000 watershed wide.

Funding Resources (element d)
All farm plans developed in the watershed have multiple BMPs planned and implemented.  Generally most BMPs implemented do not generate revenue for the landowner; therefore the landowner is somewhat reluctant to implement some BMPs.  Sources of State financial assistance are becoming non-existent.  Those that do exist provide a minimal amount of assistance.  In Arkansas budgets are being reduced to address other needs for the greater public need such as education.  Private institutions and endowments willing to contribute are virtually non-existent.  Those of the private sector willing to contribute look for a “higher profile” pollutant, or clean-up effort seemingly more news worthy.

Therefore, to facilitate implementation of BMPs, financial assistance is often made available through the 319(h) program or USDA – NRCS EQIP commonly referred to as “cost share”.  Without “cost share” landowners would be unable to assume the cost of implementation.  “Cost share” is specifically designed to offset the cost of implementation by providing up to 75% of the dollars needed to implement the BMP while the landowner contributes at a minimum of 25%.  Cost share rates vary depending on the program to be utilized.  Generally the implementation cost for the BMPs within 319(h) funded projects can be cost shared two ways:

1) ASWCC cost share program – an approved 319(h) project within the watershed must have an incorporated cost share element that dedicates a portion of the project funds for financial assistance for BMP implementation.  If so, cost share is administered by ASWCC and must conform to ASWCC’s cost share rules.  Rules currently state a landowner with a conservation plan and implementing an approved practice(s) can be cost shared at a rate of 40% of the total cost of the practice(s) not to exceed $7,500.  Generally 319(h) projects can fund only a limited number of landowners and most conservation plans include multiple practices that easily exceed the $7,500 limit for implementation.

2) USDA – NRCS, EQIP – EQIP may also be utilized by landowners.  In 2003 EQIP funding contracted in Washington and Benton Counties was $896,771. This was about a third of what was requested. Table 6 indicates the county, number of applications received, funded and total dollars awarded and resources area of concern funded.

Table 6  NRCS Arkansas Fiscal Year 2003 EQIP Funding By County

	County
	Number of Applications
	Total Funding Requested
	Number of Contracts
	Total Funding Contracted
	Funding by Resource Concern

	
	
	
	
	
	Water Quality Grassland
	Water Quality Animal Waste
	Plant Health Forestry

	Benton
	221
	$2,550,784 
	27
	$678,242 
	$57,431 
	$620,811 
	

	Washington
	108
	$1,546,168 
	7
	$218,529 
	 
	$218,529 
	


NOTE:  Funding amounts are representative of the total county and not the Illinois River watershed alone.

As depicted by the table above, 34 of 329 applications were funded over a two county region.

Below is a summary of the changes that occurred to the EQIP program in Arkansas.  This information was provided by the USDA – NRCS Arkansas State Office.

EQIP - Arkansas Summary

The 2002 Farm Security and Rural Investment Act, signed May 13, 2002, provided significant program changes and funding increases for Farm Bill programs, most notably, EQIP.

Program changes included:

· Producers can receive payments in the same year the contract is approved.

· Applications will be evaluated for funding based on state- and locally-developed procedures to optimize environmental benefits.

· The “bid down” provision (competitive cost-share reduction among program participants) has been eliminated.

· The minimum length of an EQIP contract has been reduced to one year after implementation of all practices.

· The maximum length remains ten years.

· Although the maximum cost-share rate remains at 75 percent, limited resource producers and beginning farmers and ranchers may be eligible for up to 90 percent cost-share.

· Livestock operations are eligible to receive cost-share payments for waste storage facilities. Contracts for confined livestock feeding operations must include the development and implementations of comprehensive nutrient management plans (CNMP).

· Conservation priority areas are no longer required.

· Total cost-share and incentive payments have been increased to $450,000 per individual or entity during the life of the 2002 Farm Bill, regardless of the number of farms or contracts.

· Starting in fiscal year 2003, no individual or entity may receive EQIP payments in any crop year in which the individual or entity’s average adjusted gross income for the preceding three years exceeds $2.5 million, unless 75 percent of the income is derived from farming, ranching, or forestry interests.

· At least 60 percent of the funds for EQIP shall be targeted to livestock production practices, including grazing.

Additionally, NRCS Arkansas received $11.5 million in EQIP financial assistance funding for fiscal year 2003. This is a 64 percent increase from fiscal year 2002 funding of $6,918,000.

In light of these substantial changes, NRCS Arkansas, with the guidance of the Arkansas State Technical Committee, virtually recreated the Environmental Quality Incentives Program in the state.

During fiscal year 2002, Arkansas received a total of $6,918,000 in EQIP financial assistance: $3,604,600 based on the 1996 Farm Bill (with “bid down”, 50 percent cost-share, conservation priority areas, and $50,000 per person contract cap), and $3,313,400 based on the 2002 Farm Bill. Since most applicants had already been contacted regarding funding determinations under the 1996 rules, NRCS Arkansas felt contractually bound to uphold agreements with applicants who so desired, and offer a new application period for those wishing to apply under the 2002 rules. Not all states faced this dilemma, nor dealt with it as NRCS Arkansas did.

As for EQIP funding decisions in the current fiscal year, NRCS Arkansas, with the recommendations of the Arkansas State Technical Committee, developed three categories of competition:

1. Resource Concerns

a. Water quality (animal waste/nutrient management) – 40 percent

b. Water quality (sediment/erosion)

i. Cropland – 10 percent

ii. Grassland – 20 percent

c. Water quantity (irrigation ) – 15 percent

d. Plant health (forestry) – 10 percent

e. Wildlife – 5 percent

2. Special Competitive Groups

a. Limited resource and new/beginning farmer – 10 percent

b. Waste impoundment closures – 7 percent

c. Illinois River/Eucha-Spavinaw watershed – 11 percent

d. Alternative crop – 2 percent

e. Statewide – 70 percent

3. County Base Allocation - All counties guaranteed to receive at least $50,000 if applicants are available, but not more than $75,000.

Four counties (Jackson, Miller, Monroe, and Poinsett) had no applications selected in the statewide sorting of groups and concerns and their highest ranked application exceeded $75,000.

13 counties would not have received any contracts (and several more would have received less than $50,000) if NRCS Arkansas had not used the county base allocation.

As demonstrated by the FY 2003 EQIP Register for Washington and Benton Counties in Table 6, NRCS Arkansas received 329 EQIP applications during fiscal year 2003, totaling more than $4 million in funding requests. EQIP is a popular program in this state and will always attract more applications than funding levels will support. The fiscal year 2003 EQIP funding decisions for EQIP were based on the above described ranking process.
As is the case in the first year of many new programs, the administration of the Environmental Quality Incentives Program will continue to adapt to our customer’s needs, while adhering to national guidelines and federal law.

Public Education/Outreach (element e)
One contributor to the watershed management problems in the Illinois River watershed is a general public apathy and lack of knowledge of the true conditions of the quality of the Illinois River in Arkansas.  In a 2000 Water Quality Survey conducted by the University of Arkansas Survey Research Center, many of the 333 respondents across the Benton, Carroll, Madison and Washington counties did not know where water flowed once it left their property.  In the same survey, less than 20% were very familiar with the terms “hydrologic cycle”, “point source pollution”, “non-point source pollution”, and “Best Management Practices” and less than 35% were very familiar with the terms  “watershed”, “runoff”, or “stormdrain”.  And while 80% of the respondents said that the quality of water in Northwest Arkansas was very important to them, 71% said that their efforts to prevent water pollution were limited by their “lack of information” or because they “don’t know how”.  These survey results indicate an outstanding opportunity to help educate Northwest Arkansas residents regarding their decisions and actions to protect and improve the quality of regional water resources.  To combat this lack of awareness, a public awareness program is recommended similar to the 319(h) project 98-700 Mud Creek Urban Nonpoint Source Demonstration.  The program will emphasize potential uses of streams in the watershed, documented water quality problems, management measures that individuals or groups can take and who to contact for assistance.  The public awareness program is divided into components for children, youth and adult.  The adult program is further divided into agriculture and urban components.  The following recommendations are made, pending availability of funding:

(1)  A children’s program would be conducted in the Elementary Schools in the watershed.  Most of these schools already conduct some form of environmental education.  Nonpoint Source Pollution can easily be incorporated into the curriculum.  At the elementary level, the awareness program should be general rather than Illinois River specific.  A number of good products have been developed for children for NPS awareness.  Appropriate materials should be selected consisting of videos, workbooks, posters etc. and distributed to the schools in the watershed.  In addition, the local Conservation Districts will conduct an annual NPS poster contest at the elementary schools.

(2)  The youth program would be run through the secondary schools in the watershed.  ARWET is a very effective public awareness tool for secondary school age youth.  In this program, the school selects a stream site and conducts ongoing monitoring for a period of five years.   Sponsors are needed to conduct ARWET at each high school in the Illinois River Watershed with emphasis on an Illinois River Watershed monitoring site.

(3)  A continuation of the agricultural component of the public awareness program is recommended as well.  This includes Public Service Announcements (PSA’s) for local radio and television stations.  Each PSA will identify a potential water quality problem, the appropriate BMP to prevent that problem and identify the Conservation District as a source of technical assistance for planning and implementing that BMP.

(4)  The urban component of the public awareness program would be similar to the agriculture program.  Each PSA will start with a statement on water quality in the Illinois River, give a potential source of Urban NPS affecting that water quality parameter, and describe the BMP for preventing that problem.

The University of Arkansas CES has been and will continue to be an integral part of public education.  The CES has developed training programs for liquid waste management and for poultry and dairy dry waste management.  These programs will be presented within each EQIP area annually

CES also provides information and educational programs on water quality management to local land users.  More than 300 poultry farmers attended water quality training in 2002.  CES has conducted an education and training program in the Ballard Creek tributary to the Illinois River.  This program has been in place for several years.  
The CES in Washington County is taking the lead role in public awareness and education for urban NPS.  Accomplishments include:

· Storm drain stenciling

· Watershed signage

· Localized urban Home-A-Syst program for Fayetteville

· “Streams as Living Laboratories” program (for Fayetteville schools and local camps)

· Storm Water educational forum (for city planners, councils and Quorum Courts)

· Lake Fayetteville watershed group formed and received nonprofit corporation status.  Focus is on local environmental education and the collection of water quality data

The city of Rogers is continuing its nonpoint source management program through employment of a water quality educator by the city and demonstration of greenways as a nonpoint source BMP.
Another 319 project, 01-1000 Statewide Awareness Project, was initiated due to a lack of knowledge about NPS pollution across the state. As a part of this project, presentation materials were developed and utilized in a mobile presentation or traveling “road show”.  The “road show” was/is able to attend approximately 10-12 different public festivals/events per year. A NPS PowerPoint show is presented to 10-12 civic organizations in various areas of the state per year as well. This approach takes advantage of locales where large numbers of people, whose daily activities rarely expose them to other 319(h) projects, will be gathered. This method offers the greatest amount of exposure in the most economical and efficient manner.  The tasks outlined below were completed for the mobile awareness trailer and/or the presentation element of this project:

1. A table top information and photo display

2.
General information pamphlets regarding NPS pollution

3.
Video and/or power point presentation(s)

4. Rainfall demonstration simulator

5. Truck, customized trailer, and portable kiosk

6. Statewide billboard campaign

7. Developing and scheduling the “Road Show”
A summary of the events attended in the Illinois River Watershed and contact numbers is given in Table 7.  This project continues through July 2004 and more events are being scheduled for the 2004 year.  

Table 7  Summary of Events Attended by Statewide NPS Awareness Coordinator

	EVENT TYPE 
	DATE
	City
	FESTIVAL NAME
	Contact #s
	Contact #s

	FESTIVAL OR     FAIR
	CLASS OR MEETING
	 
	CLASS OR MEETING
	FESTIVAL OR     FAIR

	X
	 
	5/17/02
	Bentonville
	Flood Awareness Month  
	 
	300

	 
	X
	8/22/02
	Springdale
	Beaver Lake Watershed Conference
	255
	 

	 
	X
	9/12/02
	Fayetteville
	Washington County Quorum Court
	45
	 

	X
	 
	10/12-13/02
	Fayetteville
	Autumnfest
	 
	150

	 
	X
	05/23/03
	Bentonville
	Springhill Middle School
	325
	 

	 
	X
	06/24/03
	Fayetteville
	Fayetteville
	30
	 

	X
	 
	10/6-7/04
	Springdale
	AFMA annual conference
	 
	105

	3 Festivals
	4 Presentations
	 
	Contact Totals=
	655
	555


As the EPA’s Phase II Storm Water regulations came into effect in March 2003, much of the CES’s adult education efforts over the past year have focused on the history, justification, and implementation process of these new regulations, particularly as they relate to the Illinois River Watershed.  There are 12 cities (Fayetteville, Springdale, Rogers, Bentonville, Lowell, Farmington, Johnson, Bethel Heights, Greenland, Elm Springs) in Benton and Washington County, as well as the two counties themselves and the U of A, that meet EPA’s criteria for “small” municipal separate storm sewer systems (MS4s) and must be permitted to manage and discharge storm water under Phase II Storm Water regulations.  Therefore, urban nonpoint pollution prevention education programs have targeted the city mayors, engineers, planners, city council members, planning commission members, county judges and the quorum court JPs (Justice of the Peace) in Benton and Washington Counties as well as the U of A campus planner and physical plant staff.

In January, the CES coordinated a “Phase II Storm Water Forum” at the Town Center in Fayetteville for more than 160 local city and county officials.  Speakers from the U of A Civil Engineering Department, EPA Region VI in Dallas, and an environmental law firm in Little Rock spoke on construction BMPs, the Phase II permitting process, and the legal implications of being out of compliance, respectively.  An 8-page fact sheet explaining the new regulations in layman’s terms was developed, printed and distributed to more than 200 individuals involved in local government and storm water management.  Follow-up PowerPoint presentations were given to the Washington County Quorum Court Services Committee, the Washington County Planning Commission, the Northwest Arkansas “Storm Water Focus Team”, and the Fayetteville Environmental Concerns Committee.  Six 36” x 36” posters highlighting each of the six required minimum control measures were also developed and used at the forum, at several city council and county planning meetings, and at a statewide “Urban Storm Water Education” In-Service Training.
Milestones and Criteria for Loading Reduction Effectiveness (element h)
The over-all milestone or goal is to reduce and control NPS pollution in the Illinois River Watershed to acceptable limits.  Acceptable limits being that amount of pollutants that can be present while fully supporting designated uses of the stream and without adversely affecting the environment within the area or downstream.

It is the intent of this strategy to address all the areas in the watershed that are receiving NPS, including surface and ground waters.  According to the state regulation no. 2, Regulation Establishing Water Quality Standards for Surface Waters of the State of Arkansas8, the following are goals for surface waters:

Aquatic Life: The Rapid Bio-Assessment Scores will be improved in all watersheds to 80% of reference stream score.  In second order perennial streams, the Family Biotic Index will be 4.0 lower.  In second order streams, the Family Biotic Index will be 4.25 or lower.

Nuisance Species: All waters shall be free from substances attributed to man-caused point or nonpoint source discharges in concentrations that produce undesirable aquatic life or result in the dominance of nuisance species.

Color: True color shall not be increased in any waters to the extent that it will interfere with present or projected future uses of these waters.

Taste and Odor: Taste and odor producing substances shall be limited in receiving waters to concentrations that will not interfere with the production of potable water by reasonable water treatment processes, or impart unpalatable flavor to food, fish or result in offensive odors arising from the waters or otherwise interfere with the reasonable use of the water.

Solids, Floating Material and Deposits: Receiving waters shall have no distinctly visible solids, scum or foam of a persistent nature, nor shall there be any formation of slime, bottom deposits or sludge banks.

Toxic Substances: Discharges shall not be allowed into any waterbody which, after consideration of the zone of initial dilution, the mixing zone and critical flow conditions, will cause toxicity to human, animal, plant or aquatic life or interfere with normal propagation, growth, and survival of aquatic biota.

Oil and Grease: Oil, grease or petrochemical substances shall not be present in receiving waters to the extent that they produce globules or other residue or any visible, colored film on the surface or coat the banks and/or bottoms of the waterbody or adversely affect any of the associated biota.

Temperature:  Maximum allowable temperatures from man-induced causes in the following waters are: 

Waterbody Type 





Limit °C (°F)

Streams

Ozark Highlands 




29 (84.2)

Boston Mountains 




31 (87.8)

Lakes and Reservoirs 





32 (89.6)

Temperature requirements shall not apply to off-stream privately-owned reservoirs constructed primarily for industrial cooling purposes and financed in whole or in part by the entity or successor entity using the lake for cooling purposes.

Turbidity: There shall be no distinctly visible increase in turbidity of receiving waters attributable to municipal, industrial, agricultural, other waste discharges or in-stream activities. Specifically, in no case shall any such waste discharge or in-stream activity cause turbidity values to exceed the following:

Waterbody Type 





Limit (NTU) 

Streams

Ozark Highlands





10
Boston Mountains





10

Lakes and Reservoirs






25

pH: As a result of waste discharges, the pH of water in streams or lakes must not fluctuate in excess of 1.0 unit over a period of 24 hours and pH values shall not be below 6.0 or above 9.0.

Dissolved Oxygen: For purposes of determining effluent discharge limits, the following conditions shall apply:

(A) The primary season dissolved oxygen standard is to be met at a water temperature of 22°C (71.5°F) and at the minimum stream flow for that season. At water temperatures of 10°C (50°F), the dissolved oxygen standard is 6.5 mg/l.

(B) During March, April and May, when background stream flows are 15 CFS or higher, the D.O. standard is 6.5 mg/l in all areas except the Delta Ecoregion, where the primary season D.O. standard will remain at 5 mg/l.

(C) The critical season dissolved oxygen standard is to be met at maximum allowable water temperatures and at Q7-10 flows. However, when water temperatures exceed 22°C (71.6°F), a 1 mg/l diurnal depression will be allowed below the applicable critical standard for no more than 8 hours during any 24-hour period.

Waterbody Type 



Limit (mg/l)







Primary
Critical

Streams

Ozark Highlands



<10 mi2 watershed

6

2



10 to 100 mi2


6

5



>100 mi2 watershed

6

6

Boston Mountains

<10 mi2 watershed

6

2

>10 mi2 watershed

6

6
Lakes and Reservoirs: Specific dissolved oxygen standards for lakes and reservoirs shall be 5 mg/l.  Effluent limits for oxygen-demanding discharges into impounded waters are promulgated in Regulation #6 of the Arkansas Pollution Control and Ecology Commission.  However, the Commission may, after full satisfaction of the intergovernmental coordination and public participation provisions of the state's continuing planning process, establish alternative limits for dissolved oxygen in lakes and reservoirs where studies and other relevant information can demonstrate that predominant ecosystem conditions may be more accurately reflected by such alternate limits; provided that these limits shall be compatible with all designated beneficial uses of named lakes and reservoirs.

Bacteria:  (A) Extraordinary Resource Waters and Natural and Scenic Waterways - At no time shall the fecal coliform content exceed a geometric mean of 200/100 ml in any size of watersheds.

(B) Primary Contact Waters - Between April 1 and September 30, the fecal coliform content shall not exceed a geometric mean of 200/100 ml nor shall more than 10 percent of the total samples during any 30-day period exceed 400/100 ml. During the remainder of the calendar year, these criteria may be exceeded, but at no time shall the fecal coliform content exceed the level necessary to support secondary contact recreation (below).

(C) Secondary Contact Waters - The fecal coliform content shall not exceed a geometric mean of 1000/100 ml, nor equal or exceed 2000/100 ml in more than 10 percent of the samples taken in any 30-day period.

Nutrients: Materials stimulating algal growth shall not be present in concentrations sufficient to cause objectionable algal densities or other nuisance aquatic vegetation. As a general guideline, total phosphorus shall not exceed 100 µg/l in streams or 50 µg/l in lakes and reservoirs except in waters highly laden with natural silts or color which reduce the penetration of sunlight needed for plant photosynthesis, or in other waters where it can be demonstrated that algal production will not interfere with or adversely affect designated uses and/or fish and wildlife propagation.”  Due to the eutrophication of Lake Tenkiller, a 40% reduction is sought from the average phosphorus load for the base years 1980-93.  Also, 80% of all animal waste should be utilized in accordance with a nutrient management plan.

Schedule of Implementation (element f)
To achieve the milestones discussed above, a large set of action items have been developed.  These action items are grouped in tables of related items.  
Data Collection and Organization
	Action Item
	Potential Cooperators
	Target Completion Date

	WMT reviews data collection proposals to assure compatibility
	Watershed Management Team
	On-going

	Conduct geomorphological surveys of each sub-watershed in the basin to determine, normal bankfull flow, regions of aggradation/degradation, streambank stability, bedload and riparian zone condition.
	ADEQ/ASWCC
	2008

	Conduct periodic bioassessments of fish species and benthic macro-invertebrates by sub-watershed.  
	ADEQ
	2005

	By sub-watershed, inventory potential sources of NPS pollution.  
	ADEQ, ASWCC, Conservation Districts
	2008

	Maintain funding for the NPS Load Sampling Stations at Ballard Creek
	ASWCC
	Ongoing

	Install additional rain and weather stations
	AWRC, ASWCC, NWS
	2005

	Secure SSURGO soils data bases for Washington and Benton Counties.
	NRCS
	2004

	Develop a series of models to represent sediment and nutrient loads in the watershed, instream processes and lake response.
	AWRC
	2002 through 2004

	Maintain an on-line library of all data.
	University of Arkansas
	2005


Public Education/Awareness

	Action Item
	Potential Cooperators
	Target Completion Date

	Participate in the annual National Sechi Disk day program
	Local Watershed Coalitions and Non-Government Organizations (NGOs)
	Ongoing

	Cooperate with and support the efforts of local Non- Government Organizations to develop and deliver environmental education programs with a local emphasis.
	Local Watershed Coalitions, Ozark Natural Science Center, The Nature Conservancy, The Audubon Society
	Ongoing


Construction

	Action Item
	Potential Cooperators
	Target Completion Date

	Conduct educational programs on Construction BMPs for Developers, Contractors and Engineers
	AWRC, ASWCC, ADEQ, AHTD
	Ongoing

	Develop a Regional Watershed Authority to:

· Develop standards for construction erosion and sediment control practices

· review development plans for Water Quality Impacts.
	Northwest Arkansas Regional Planning Commission, ASWCC, CES
	Ongoing


Agricultural Runoff

	Action Item
	Potential Cooperators
	Target Completion Date

	Implement provisions of the ASWCC’s poultry growers registration program.
	ASWCC
	2004

	Develop an annual training program for poultry producers concerning proper water quality management.  
	CES
	Dec. 2004

	Provide technical assistance to agricultural producers through development of site specific Comprehensive Nutrient Management Plans.
	WCCD
	2008, then ongoing

	Provide financial assistance to watershed farmers for implementation of CNMPs with emphasis on alternative watering supplies, fencing of riparian areas, restoration of riparian areas, streambank stabilization and use of alum as a litter additive
	ASWCC, NRCS, FSA, WCCD
	Ongoing

	Modify the Phosphorus Index to reflect the characteristics of litter from phytase supplemented poultry.
	AWRC
	2004


On-site Waste Disposal (Septic Tanks)

	Action Item
	Potential Cooperators
	Target Completion Date

	Conduct a regulatory and literature review of on-site waste water management practices and impacts
	AHD, AWRC
	2004

	Perform a survey of on-site wastewater systems in the watershed-based on age, soils, location to determine the current status of individual waste management.
	AHD, AWRC, ASWCC
	2006

	Organize and implement workshops on proper installation and maintenance of septic tanks, alternate technology and cluster developments.
	AWRC, AHD
	Ongoing


Urban Runoff

	Action Item
	Potential Cooperators
	Target Completion Date

	Conduct Technology Transfer Workshops for City Planners, County Officials, Developers, Students, and Property Owners on:

1. Storm Water Pollution Prevention Plans

2. Proper Installation and Maintenance of Erosion and Sediment Control

3. Low Impact Development

4. Greenways

5. Cluster development to minimize impervious area.


	AWRC, ASWCC, ADEQ
	Starting in 2002 and Ongoing

	Demonstrate greenways and low impact development as Urban BMPs.
	AWRC, NGOs
	Ongoing

	Develop and environmental review team to comment on all new and proposed developments in the watershed at the planning stage.
	Northwest Arkansas Regional Planning Commission
	2004

	Encourage development of Urban Forestry projects in municipalities within the watershed
	AFC, CDs, CES, NGOs
	Ongoing

	Hire an Urban Watershed Coordinator 
	NWARPC
	2004


Rural Roads

	Action Item
	Potential Cooperators
	Target Completion Date

	Identify severe erosion sites on rural roads in the remaining sub-watersheds.
	Conservation Districts, ASWCC
	2005

	Utilize the WCCDs Hydromulcher to assist county judges in treating roadsides and ditches
	WCCD
	Ongoing

	Work with the County Judge to develop an erosion control plan for severe erosion sites identified in rural road surveys
	WCCD
	Ongoing

	Provide training courses to County Planning officials, Road Departments, Developers and POAs on proper road desigh and maintentance to reduce erosion and sedimentation.
	
	2004


Hydrologic Modification

	Action Item
	Potential Cooperators
	Target Completion Date

	Utilize remote sensing and GIS software to identify areas in other watersheds needing more extensive surveys
	AWRC, ASWCC, ADEQ
	2004

	Provide tax credits for streambank stabilization projects
	ASWCC
	Ongoing


Recreation

	Action Item
	Potential Cooperators
	Target Completion Date

	Develop fact sheets for boaters on proper waste disposal and the potential impacts
	COE, CES
	2008

	Install informational signs on pollution management at boat ramps and marinas 
	Local Watershed Coalition
	2004


The eight ADEQ water quality monitoring stations will be the primary source of data to determine whether loading reductions are being achieved.  These monitoring stations are discussed in the section of this report entitled “Monitoring”.

Prioritization of Sub-watersheds
A 1996 Report9 completed by the Arkansas Water Resources Center (AWRC) prioritized sub-basins within the watershed based on total phosphorus, total nitrogen and total suspended solids.  Each sub-basin was given a low, medium or high prioritization for each of the three factors.  The ASWCC believes that these prioritizations would have to be updated using more current data and knowledge of nonpoint source pollution to be accurate.  

The Clear Creek sub-basin is of concern because it contains an impaired stream segment.  Many projects are currently in place that will affect this area.  Project 03-400 targets BMP implementation in urban areas.  Clear Creek originates in the city limits of Fayetteville then flow through the city limits of Johnson before it flows into the Illinois River.  Another project 02-500 is providing cost share for BMP implementation in the entire watershed.  In addition the four projects that explore alternative methods to manage the large amount of litter in the watershed can benefit this sub-basin.

Short-term Goals and Schedule of Implementation (element g)
The following goals will help reach the milestones set in this strategy.  These goals will be completed by 2007 as long as sufficient funds and personnel are available.

· Contact 1,200 persons through public awareness programs.

· All CAFOs will be utilizing a Comprehensive Nutrient Management Plan for manure management.  Registration of CAFOs has been initiated.

· Stabilize selected river reach sites based on prioritization by conservation districts/ADEQ.

· Address road erosion through education, awareness and demonstration of erosion prevention/BMPs.

Monitoring (element i)
The ADEQ is responsible for maintaining the state’s water quality inventory.  They maintain eight monthly monitoring stations within the Illinois River Watershed.  The sites are listed in Table 8 and shown in Figure 4.  As indicated by the table, there are stations maintained by the United States Geological Survey (USGS) and the ASWCC at the location of several of the ADEQ sites.  Real-time flow data is available at the USGS stations as well as some water quality data.  Three additional real-time USGS sites exist within the watershed: 7194880, 7195400, 7195800 and 7196900, all shown in Figure 4.  There are two additional ASWCC monitoring sites indicated on the map (ASWCC Ballard and ASWCC Moores).  The ASWCC monitoring stations focus on sediment, nitrogen and phosphorus-related parameters which are most significant in assessing nonpoint source pollution.  The routinely sampled parameters at each ADEQ site are shown in Table 9.  
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Figure 4  Sampling site location map

Table 8  ADEQ monthly water quality monitoring sites

Table 9  ADEQ Routinely monitored parameters
	ADEQ Station Number
	Station Name
	USGS Real-time Gauging station
	ASWCC Water Quality Station

	ARK0004A
	Flint Cr NW of W Siloam Springs, OK
	
	

	ARK0005
	Sager Cr near Siloam Springs, AR
	
	

	ARK0006
	Illinois River south of Siloam Springs, AR
	7195430
	Yes

	ARK0007A
	Baron Fork on County Road 21 near Dutch Mills
	7196900
	

	ARK0010C
	Clear Creek at Hwy. 112 Bridge
	
	

	ARK0040
	Illinois River near Savoy, AR
	7194800
	

	ARK0041
	Osage Creek near Elm Springs, AR
	7195000
	

	ARK0141
	Cincinnati Creek near Cincinnati, AR
	
	

	Routinely Sampled

	Air Temperature
	Boron

	Water Temperature
	Beryllium

	pH
	Barium

	Turbidity
	Cadmium

	Dissolved Oxygen
	Chromium

	5-day Biochemical Oxygen Demand
	Copper

	Filtrable Residue
	Calcium

	Non-filtrable Residue
	Lead

	Chlorides
	Zinc

	Sulfates
	Iron

	Ammonia Nitrogen
	Potassium

	Nitrite + Nitrate Nitrogen
	Magnesium

	Total Phosphorus
	Manganese

	Ortho-Phosphorus
	Sodium

	Total Hardness
	Nickel

	Vanadium
	Cobalt


The ASWCC has also used 319(h) funding since 1991 to monitor the Moores Creek as an evaluation of the Muddy Fork Hydrologic Unit Project.  The results of this project are summarized here:
Water quality at five stream sites and four pastures in the Lincoln Lake watershed were monitored from September 1991 to April 1994.  The monitoring was conducted concurrently with Hydrologic Unit Area (HUA)  activities in the region to improve the quality of water entering Lincoln Lake.  The goals of the monitoring were to demonstrate (a) the overall effectiveness of HUA activities within the watershed and (b) the effectiveness of nutrient management, a specific BMP implemented in association with HUA activities.

Data from the stream monitoring sites indicated a significantly decreasing trend in stream flow concentrations of nitrogen (N) and sometimes chemical oxygen demand (COD), while concentrations of phosphorus (P), fecal coliform (FC), and fecal streptococci (FS) generally did not change over the monitored period.  The information collected from the four fields indicated that nutrient management based on P as the limiting nutrient (i.e., applying inorganic fertilizer to soils with sufficient P content) decreased both soil and runoff P concentrations.  However, no significant increases in soil or runoff P concentrations were observed for fields in which nutrient management was based on N as the limiting nutrient (i.e., applying animal manure to soils already having sufficient P).

Apart from the HUA program, there were no reported activities within the Lincoln Lake watershed that would have caused the water quality changes observed over the monitoring period.  Furthermore, the water quality changes that were observed are consistent with the impacts that NRCS and CES activities would be expected to produce.  The improving trend in the quality of Lincoln Lake’s tributaries is thus attributed to the HUA program within the watershed: i.e., the programs were effective in positively influencing water quality in the watershed.  Data collected from monitoring the four small fields demonstrate the proper nutrient management can lead to small agronomical losses of nutrients in runoff.  The information further point out that if P is the water quality concern, then an appropriate nutrient management strategy can significantly reduce runoff losses of P in perhaps a relatively short time.
The Illinois River Water Quality, Macroinvertebrate, and Fish Community Survey was conducted by the ADEQ in 1995-1996.  The objective of the study was to quantify and determine the impacts of the Prairie Grove, Rogers, Springdale and Fayetteville wastewater treatment facilities on the Illinois River water quality and aquatic life communities and to generally characterize the seasonal water quality in the drainage basin as it is affected by both point and nonpoint sources.  Long-term, historical water quality data from the Illinois River basin indicates a slight increase in phosphorus loads in the upper segment and notably decreased loads from the Osage Creek subbasin and in the lower Illinois Ricer.  Nitrate loads increased sharply in the upper basin and slightly increased in the Osage Creek and in the lower Illinois Ricer.  Total Suspended Solids (TSS) data shows increases from all segments, with the Osage Creek subbasin exhibiting the smallest increase.  Total Phosphorus loads were noticeably higher from the Springdale Wastewater Treatment Plant (WWTP) then from any of the other major point source discharges.  During major storm events, phosphorus loading was directly related to watershed size and runoff volumes.  Nitrogen loading during both low flow and high flow events were most influenced by the size of the watershed and the amount of runoff.
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Nine Elements of a Watershed Strategy


Identification of Causes and Sources of NPS Pollution


Estimated Load Reductions


Management Measures


Technical and Financial Assistance


Public Education/Awareness


Schedule of Implementation


Milestones and Reevaluation


Performance Criteria


Monitoring Component





Element 1:  Identification of Causes and Sources of NPS Pollution


Goal:  To identify the causes and sources or groups of similar sources that will need to be addressed to achieve the water quality goals of the watershed based strategy.








Element 2:  Load Reductions


Goal:  To estimate the load reductions necessary to achieve water quality standards.





Element 3:  Management Measures to Achieve Load Reduction


Goal:  To describe the nonpoint source management measures that will need to be implemented to achieve the identified load reductions.








Element 4:  Technical and Financial Assistance Needed


Goal:  To estimate the amounts of technical and financial assistance needed, associated costs, and/or the sources and authorities that will be relied upon to implement the watershed-based strategy.








Element 5:  Public Education/Outreach


Goal:  To provide an education/outreach component that will be used to enhance public understanding of the watershed strategy and encourage their participation in selecting, designing, and implementing nonpoint source management measures.








Element 6:  Schedule


Goal:  To provide a schedule for implementing the nonpoint source management measures identified in the watershed-based strategy.








Element 7:  Milestones and Reevaluation


Goal:  To describe interim, measurable milestones for determining whether nonpoint source management measures or other control actions are being implemented.








Element 8:  Criteria to Evaluate Loading Reductions and Water Quality Progress


Goal:  To identify a set of indicators for determining if loading reductions are being achieved and progress is being made towards attaining water quality standards and, if not, the decision criteria for determining if the watershed-based strategy needs to be revised.








Element 9:  Monitoring


Goal:  To establish a monitoring component to evaluate the effectiveness of the implementation efforts.
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