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The Planning Branclhof the Arkansas Department of Environmental Quabinsists of
biologists, ecologists, and geologists that manage activities related to both surface and ground
water.Among the activities is the management of the State Water Quality Monitoring Networks

for both surface and subsurface waters; routine monitoring activities; and intensive, special
investigations of the physical, chemical, and biological characteristiasatdrsheds and/or
aquifers.Data generated from these activities, as well as other readily available data, are used to
prepare the biennial Al ntegrated Water Qualit
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data may also be used to develop water quality standards and criteria for the evaluation of
designated use attainment and to prioritize restoration and remediation activities.
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support group. Ambient groundwater quality sampling continues in the established monitoring
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implemented a webased map interface for reviewing, analyzing, and retrieving the data in
various formats. In addition to documenting ambient groundwater quality, the Groundwater
Section administers funding thaupports Groundwater Protection programs at other state
agencies, e.g. the Wellhead Protection Program at the Arkansas Department of Health
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PART | EXECUTIVE SUMMARY AND OVERVIEW

Section 305(b) of the Clean Water AGEWA) requires states to perform a comprehensive
assessment of the stateds water quality, whic
addition, Section 303(d) of the Clean Water Act requires states to prepare a list of impaired
waters on which TotaMaximum Daily Loads(TMDL) or other corrective actions must be
implemented. Current U.S. Environmental Protection Agency (EPA) guidance recommends
producing an integrated report combining requirements of the Clean Water Act for Sections
305(b) reporting ad 303(d) submissions. The combined report isltbegrated Water Quality

Monitoring and Assessment Reporfthis report is prepared using th&uidance for 2006
Assessment, Listing and Reporting Requirements Pursuant to Sections 303(d), 305(b), and 314 of
the Clean Water AGEPA 2006)and supplements.

Specific guidance developed by EPA is used by all states to aid in making water quality
standard and designated usdtainment determinations. This guidance is intended to provide
national consistency in the assessment pro¢tmsever,to be meaningful, assessment criteria

must take into account the variations in ecology and water quality standards within a state, as
well as data type, quality, and data quality objectives. Accordingly, the assessment methodology
should address federal requirements and refl e
water quality objectives and goals.

The Arkansas DepartmentBfn v i r o n me n t ADEQ o@theaDepattnyeiptvgater(quality
monitoring networks database is the primary database used for this assessment in Arkansas. Data
are gathered for inclusion inDEQ6 s dat abase t hr ough :#&mbestr al mo
Lakes and Reservoirsand GroundwaterThe Ambient Surface Water Network comprises
approximately 80 stations sampled monthly for chemical parameters and flow when available.
The Ambient network focuses on characterizing big river systems, potentially medige
nonpoint source areas, and ledisturbed reference streams. Samples are collgetround as
appropriate for each netwodnd parametetn additionto the Ambient Water Quality Network,

Office of Water conducts collections of physical, chemiaaid biological samples (fish,
macroinvertebrate, angeriphytor) from selected waterbodies around the sfake Lakes and
Reservoirs Monitoring Network comprises 16 lakes that are sampled quarterly. The Lakes &
Reservoirs network focuses on identifyipgtential reference lakes, verifying reference lakes,

and developing water quality standards for lak€ke Ambient Groundwater Monitoring
Network comprises approximately 250 stations sampled triennially for major ions, metals,
nutrients, total organic daon, and pesticides at selected sites. The Ambient Groundwater
network focuses on characterizing major aquifers and documenting natural background
conditions

In addition to the data gathered ByD E QOffice of Water Quality all readily available data
are solicited from other ADEQ divisionsstate and federal agenciamiversities and other

-1



public and private entities. All data receivaet evaluated against the acceptabilityuggments
out |l i ned AseessienkMethadalayyyas described in Part I1ll, Chapter 3.

Data included in the database described above and evaluated outside data are compared against
Regulation No. 2 andA r k a nAssessident Methodology in order to make water quality
standard and dgynated use attainment decisions.

The number of evaluated waterbodies meeting all of the assessed designated uses and water
guality standards remains similar to previous years. Exact estimates and percentages cannot be
extrapolated to all waters of thea&t for the following reasons: (a) if any of the designated uses

or assigned water quality standards of a wat e
supportingwa t e r guality standardso even though ot
stardards are adequately met; (b) a large number of the water quality monitoring stations are
purposely located in areas known or suspected of having water quality contamination. Thus, this
results in a higher percentage of aredsconcernbeing monitored, tereby skewing results

toward the impaired use category; I@@ich of the data from the Delecoegion of the State

wer e | insuffidedtdatéas diue to the difficulty of deterr
severe physical alteration of the habhas occurred; and (d) although fish consumption is not a
statutory or a water quality standard designated use, EPA guidelines require this be evaluated.
Waters with restricted fish consumption advisodsger Arkansas Department of Health (ADH)

are evduatedas impaired; therefore, these waters do not meet all designated uses. Previously,
overall use support was based on the full support of all designated usesdé@sigatediseis

unable to be ssessedhe stream segmentas not counted as suppog all uses. New guidance

requires tabulation of waters supportingaatessedses; therefore, if one or more uses were not
assessed, but al | assessed uses were fully s
assessed uses. 0

Potential impactsot water quality could include point and nonpoint sources. Arkansas has
programs in place to manage point source dischafgesk a rpsird sodrce discharge controls

are managed through the National Pollutant Discharge Elimination System (NPDES) program
which was delegated to the State thge E P A . This program is guided
Quality Management Pl an and the Stateos Sur
activities are based on n@ompliance as reported through the NPDES permittingesysivith

monitoring data compiled through discharge monitoring reports and inspections of NPDES
facilities. Additionally, Section 401 (water quality certification) is utilized to review all federal
licenses or permits, including but not limited to Secd@4, which may result in any discharge

of dredged or fill materials into navigable waters. Such certification is determined on the basis of
protection of designated uses and the anti de:q
standards.



Nonpoint surce impacts to water quality are managed throughregualatory activities. The
formation of watershed groups and educational outreach programs has encouraged the
implementation of watershed restoration activities which have begun to address nonpot sou
issues through the voluntary implementation of watershed management plans. The Nonpoint
Source Pollution Assessment for Arkansas was last updated inat@Pdicated land use
related to agricultural activities as the major souraenpfacts to riverand streams

Classification of the Stateds waters by ecore
and biological features, but separates major pollut@mcernsmost of which are related to land
use.

Water quality in the Delta Ecoregida primarily influenced by nonpoint source runoff from
agricultural areas. The vast majority of waterways within this region form a network of
extensively channelized drainage ditches. Government programs have been used to develop this
highly productive gricultural land. In contrast, many of the practices utilized in making this land
more productive actually impair designated water quality uses. &yEstcywork within this

region indicates that, in the majority of these waters, the best that can beedxpderms of a

fishery is an altered fishery. Once a natural stream has been channelized, only those organisms
which do not require kstream cover and can exist in highly turbid waters fhllirish and/or

survive. Within these systems the fishablelgddahe Clean Water Act is being met, even though

the aquatic life communities have been substantially altered.

The Gulf Coastal Ecoregion of southern Arkansas exhibits site specific impacts due to historic
resource extraction activities including thetraction of petroleum products, brine, bromine,
barite, gypsum, bauxite, gravel, and othaturalresources. Water quality impacts occur from

the extraction, storage, transport, and processing of resources. Although timber is the major
resource harvestead this area as well as the primary land use, no large scale impairments from
silviculture ¢imber harvegtactivities have been identified in this area.

The Ouachita Mountain Ecoregion has characteristically been described as a recreational region
with exceptionally high quality water. The predominant land usshsculture, both in private

timber companies and National Forest holdings. Some areas of the Ouachita Mountains have
been identified nationally as areas potentially sensitive to acidificatioid ain). Data are
currently inconclusive concerning any impact on the region due to acid precipitation. Additional
concerns have been voiced by various groups and organizations regarding potential erosion and
siltation as a result of management prasticsed in timber harvest. Periodic water quality
monitoring data have not indicated significant impairments to the streams within this region.
Occasional elevated turbidity values have been observed during periods of significant rainfall.
Potential impairrents to waters in this region include land clearing for pasture without protective
riparian zones, Hstream gravel removal, resource extractiemediation areasand existing

areas of confined animal production.



The Arkansas River Valley Ecoregion exhibits distinct seasonal characteristics of its surface
waters with zero flows common during summer critical conditions. Peak runoff events from
within this region tend to introduce contaminants from the predominagtlgultural land uses,

which are primarily pasture lands with increasing poultry production. Fecal coliform bacteria
have been a parameter of concern due to its preclusion of the swimmable use. Measurements
during storm events routinely exceed the watality standard, although the source usugdly

not fecal contamination. The use Bf coli as the indicator organism provides a more accurate
measurement of contamination from wablooded animals and has indicated no significant
problems.Exploitation of natural gas deposits has resulted in some site specific water quality
degradation. Soil types in much of this area are highly erosive and tend to stay suspended in the
water column, thus causing lotegsting, high turbidity values.

The Boston Mountains Becegion, located in north central Arkansas, is a sparsely populated area.
The dominant land use isilviculture and much of the region is located within the Ozark
National Forest. It is a high recreational use region with exceptionally high quality Maiey.

of the streams from this region are designated as Extraordinary Resource Waters (ERW). Major
concerns about potential water quality degradation include: 1) conversion of hardwood
timberland to improved pastures, 2) confined animal operations, 3) -aged timber
management, and #)calized natural gas production. Current monitoring data from within this
region continue to reflect high quality water. Periodic, elevated levels of turbidity are noted in
some waters in this region. Elevateirbidity is nost likely caused by clearing of timberland
adjacent to major streams for conversion to pastures, which accelerates stream channel and bank
erosion. In addition, secondary and tertiary road construction and maintenancestmearm

gravel removal are exarbatingturbidity problems.

The Ozark Highlands Ecoregion, located in extreme northern Arkansas, is noted for its
mountainous terrain with steep gradients and-ffasting, springfed streamsMany of the
streams from within this region are designatedEB%Vs. The fractured limestone and dolomite
lithology of the region allows potentialdirect linkage from surface waters to groundwater. The
water qualityconcernswithin this region arerimarily directly related to land use. The large
human population trease in this area aldmas the potential tgesult in increased water
contamination from infrastructure development as well as surface erosion from construction
activities. This region has some of the highest animal production rates in the State natigitio
removal of gravel from the banks and beds of streams is a frequent activity that causes direct
habitat degradation and greatly accelerates siltation within the streams.



PART |l BACKGROUND

Chapter One  ATLAS OF ARKANSAS

Introduction

Accordingtothe MultRe s ol ut i on Land Characteristics Cons
Database, Arkansas boasts approximately 34 million acres of land and surface water. Of this
total, approximately 11 million acres are in agriculture production: approximately 7 naitres

in cultivated crop production and approximately 4 million acres in pasture land and hay
production. There are approximately 15 million acres of forests in the State; however, not all of

this acreage is managed for timber production. There are apm@i@y 800 thousand acres of

open water and approximately 3 million acres of wetlands and approximately 2 million acres in
urban areas. The remaining acreage is in barren land, shrub/scrub land, and herbaceous lands.
Figure IF1 is a depiction of the ovdtdand use in the State.

Figure Il -1: Land Use

2011 NLCD LULC [l urban [ | Agriculture

- Open Water - Forest ':] Other
[ wetiands
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Ecoregions

The original ecoregion survey (ADRE 1987) identified six distinct ecoregions (Levidl

Ecoregions) in the State. Since that time there has been continued discussion concerning the
boundaries of the ecoregions and i f Crowl eyd
identified as a separate ecoregion. In the late 1990s and early a@bi@stse group of scientists

convened to better define the Levwdl Ecoregion boundaries and subdivide them into smaller
sections Level IV Ecoregions. Woods, et al. (2004), identified seven L#éVdEcoregions and

32 LevellV Ecoregions in the Statd Arkansas (Figure {R).

Figurell-22Ar kansas6 Ecoregions

D Level 3 Ecoregions - Level 4 Mississippi Alluvial Plain Ecoregions |:| Level 4 Ouachita Mountains Ecoregions
I:l Level 4 Arkansas Valley Ecoregions |:| Level 4 Mississippi Valley Loess Plains Ecoregion |:| Level 4 South Central Plains Ecoregions
- Level 4 Boston Mountains Ecoregions |:| Level 4 Okark Highlands Ecoregions
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River Basins / Total River Miles

The State is dividedhto six major river basins: Red River, Ouachita River, Arkansas River,
White River, St. Francis River, and the Mississippi River. Arkansad&&82miles of rivers

and streams digitized in the ADEQ Water Base Layer. The ADEQ Water Base Layer was created
from the Medium Resolution (1:100,0808ale) National Hydrography Dataset (NHD). The
Medium Resolution NHD includes the 2nd, 3rd, 4th and 5th order streams. The National
Hydrography Dataset combines elements of the Digital Line Graph (DLG) and EPA River Reach
File (RF3): spatial accuracy and comprehensiveness from the DLG and network relationships,
names, and a unique identifier (reach code) for surface water features from RF3. The NHD
supersedes DLG and RF3 by incorporating them, not by replacing them. TaetrDent
continues to primarily use the Medium Resolution NHD for management and planning activities,
but supplements the database primarily by utilizing the High Resolution NHD. The High
Resolution NHD includes the 1st order streams, or the intermittezanss and ephemeral
drainages that flow only during a rainfall evemiccording to the Medium Resolution
(1:200,006scale) NHD, Arkansas has:

Total river and stream miles 90,147.8
Perennial stream miles 24,062.4
Intermittent stream miles 55,131.6
Ditches and canal miles 5,653.1
Other designations 5,300.6
Border stream miles 1,296.2

Total acres of lakes, reservoirs, and ponds 515,635.0

The six river basins are subdivided i®tdD E Q3Bswater quality planning segments (Figure Il

3) based orydrological characteristics, human activities, geographic characteristics, and other
factors. The planning segments are further broken down into almost 1,600 smaller watersheds,
based on discrete hydrological boundaries as defined by nitedStatesGedogical Survey
(USGS) 12digit hydrologic unit codes (HUC).
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Figure 1l -3: ADEQ Planning Segments
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Publically Owned Lakes and Reservoirs

A discussion of lakes and reservoirs is included in Part 1ll, Chapterandeincludes anap and

I i st of Arkansasd6 significant publicly owned
State has a total of 332,292 acres of significant pubtiolged lakes. The USGS High
Resolution NHD identifies a total of 1,241,947 acres of lakasdpand other impounded waters

in the State. This value is calculated on waterbodies that range from 10 acres to 44,979 acres.
This value is significantly larger than the previous EPA RF3/DLG calculation of 515, 635 acres
due to the increased accuracy aethil of the USGS High Resolution NHD.

Wetlands

The draft National Wetlands Priority Conservation Plan identified Arkansas as one of nineteen
states that experienced significant decreases in wetlands from 1954 td k@ fFimary threat

t o Ar kwetlasds, snost of which are located in the Delta Ecoregion, is conversion to
cropland. The total wetland base is only a fraction of its original size, me&mguedossesa

great concernMor e i nformation on ArkansasoOcawbet | ands
found in Part 1l) Chapter 6.

Summary of Classified Uses

Essentially, all waters of the State are classified for specific designated uses. Based on the USGS
Medi um Resolution NHD, approximately 1,297 mi
Ar kansasos | akes ar e classified as high gua
(Extraordinary Resource WaterScologically Sensitive Waterbogynd Natural and Scenic
Waterways.

As stated in Reg. 2.302, tdesignated uses assigned to variouteradies include:

Extraordinary Resource Waters (ERW) (Figurd)ii This beneficial use is a combination of the
chemical, physical, and biological characteristics of a waterbody and its watershed which is
characterized by scenic beauty, aestheticsnsfieevalues, broad scope recreation potential, and
intangible social values.

Ecologically Sensitive Waterbody (ESW) (Figure5)li This beneficial use identifies stream
segments known to provide habitat within the existing range of threatened, endaragere
endemic species of aquatic or seaguatic life forms.

Natural and Scenic Waterways (NSW)Tlhis beneficial use identifies stream segments which
have been legislatively adopted into a state or federal system.

Primary Contact Recreation This benefi@al use designates waters where full body contact
recreation is involved.
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Secondary Contact Recreatibihis beneficial use designates waters where secondary activities
like boating, fishing, or wading are involved.

Fisheries’ This beneficial use providefor the protection and propagation of fish, shellfish, and
other forms of aquatic life and is further subdivided in these following categories:

Trout

Lake and Reservoir

Stream
Ozark Highlands
Boston Mountains
Arkansas River Valley
Ouachita Mountains
Typical Gulf Coastal
Spring watetinfluenced Gulf Coastal
Leastaltered Delta
Channelaltered Delta

Domestic Water Supply This designated use designates water which will be protected for use
in public and private water suppligdonditioning or treatmemhay be necessary prior to use.

Industrial Water Supply This beneficial use designates water which will be protected for use as
process or cooling wateQuality criteria may vary with the specific type of process involved and
the water supply may regeiprior treatment or conditioning.

Agricultural Water Supply This beneficial use designates waters which will be protected for
irrigation of crops and/or consumption by livestock.

Other Uses This category of beneficial use is generally used to detsigmses not dependent
upon water quality such as hydroelectric power generation and navigation.
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Figurell-4:Ar kansas?®6
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Figurell-5:Ar kansas o
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Chapter Two  WATER POLLUTION CONTROL PROGRAMS

Water Quality Standards

The Arkansas Water and Air Pollution Control Act (AWAPCA) designates the Department as

the statewater pollution control agency for purposes of the CWA pursuant to Arkansas Code

Ann. 8 84-206. Under the AWAPCA, pursuant to Ark. Code Ann. 8-801, ADEQ is
empowered to administer and enforce all laws and regulations relating to the pollution ef water

of the state and the Arkansas Pollution Control and Ecology Commission (APQ©&H®@
Commission is authorized to promulgate rules and regulations, including water quality standards
and the classification of t hoe iwsatberrosa ddfy tdheef is
Code Ann. § 81-102 as:

..all streams, lakes, marshes, ponds, watercourses, waterways, wells, springs,
irrigation systems, drainage systems, and all other bodies or accumulations of water,
surface and underground, natural orrtificial, public or private, which are
contained within, flow through, or border upon the state or any portion of the state.

Surface Water

Ar k a nwaitar gality standards are based part,on the physical, chemical, and biological
characteristics of leaslisturbed streams within ecoregions that were established by land surface
forms, potential natural vegetation, soil types, and land Wesers of the State have been
designated to suppamultiple uses based on the potential attainability of the use.

Specific criteria to protect the designated uses of each waterbody were devetopad,from

the intensive ecoregion studies, an abundance of historical data, numerous additionft scienti
data, and considerable public and other governmental agency @Grfiatia can be numerior
narrative andmay prohibit physical alterations of certain waters. The aquatic life uses are
specifically defined to provide flsameworkfor fisheries desigriad use support, which includes
community structur@ndtoxicity investigations

In part, sandards were developed with data from lehsturbed streams with characteristics

most typical of a particular Levéll ecoregion. A single ecoregion can spamfrone edge of

the State to the other and encompass two or three major river basins. The physical, chemical, and
biological characteristics of one river basin within a particular ecoregion may or may not be
similar to the characteristics of the other rivesins in the same ecoregion. In addition, the
characteristics of transitions zones between ecoregions, the transition zone of a stream from a
highland stream to a lowland stream, and the areas within atypical features of ecoregions may or
may not be simdr to typical ecoregion characteristi@herefore, provisions are established in

the water quality standards to allow modifications of the criteria and the designated uses of
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specific waterbodiesbased oncurrentactualuses, social and economic needsthedf area of
concern existing uses, and ERW, ESW, or NSW designation

Point Source Control Program

On November 1, 1986, EPA delegated the NPDES Permit Program to ADEQ. This program is
administered by the Permits Branch of @#fice of Water Quality

In accordance with the CWA, Section 303(e), Arkansas maintains a Continuing Planning Process
(CPP) to integrate the NPDES Progr am, t he St
Quality Management Plan (WQMRin accordance with Section 208 of the Cleant&WVact, the
WQMP is an inventory of all permitted municipal and industrial point source dischargers in
Arkansas that contain permit limits for water quabigsed conventional pollutants such as
Carbonaceous Biochemical Oxygen Dema@B@D5), BiochemicalOxygen DemandBODY5),

Total Suspended Solid9$S, Ammonia Nitrogen IH3-N), Dissolved Oxygen[§.O.). The
WQMP also contains information associated with each facility such as permit number, location,
design flow, receiving stream name and critical floangl with wasteload allocations consistent
with an approved TMDLAs new information is developed, revisions to the WQMP are made in
accordance with the public participation requirements of the CWA.

The NoDischarge Section of the Permits Branch issuesvididal permits relating to waste
disposal systemander the guidance of 40 CFR 8503t do not discharge directly to the waters

of the State. These systems are most commonly located at confined animal facilities, commercial
facilities with septic tanks @hleach fields, and centralized or decentralized wastewater treatment
systems for residential developments. Individual permits are also issued for the land application
of waste generated by different types of treatment facilities such as wastewate it gdamis,

poultry processing plants, fogaocessing plants, and drilling fluids from oil and gas field
exploration activities. General permit for Septic Tanks for Carwashes, One Time Land
Application, Saltwater Disposal, and Land Application of Watermliment Plant Residuals In
addition, this Section administers the Underground Injection Control Program for Class |, I,
and V wells (excluding bromineelated spent brine disposal wells), and in conjunction with the
Arkansas Oil and Gas Commission, isspesnits for salwater disposal systems.

The NPDES Permits Section of the Permits Bra
which is patterned after the EPA program utilizing federally approved forms for permit
application and monitoring reports. Ther@mission has adopted by reference in Regulation No.

6, most of the federal regulations applicable to an NPDES wastewater discharge permitting
program. The distribution of Arkansasé major
Figure I}6. Individual NPDES Permits include all n@ormwater discharges made to Waters of

the State. The NPDES Permits Section also issues General Permits for discharges from Sanitary
Landfills, Aggregate Facilities, Individual Sanitary Treatment Units, Confined Ankaatiing
Operations, Water Treatment Plants, Hydrostatic Testing, Car/Truck Washes, Groundwater
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Cleanup, NofContact Cooling Water, Cooling Tower Blowdown, and Boiler Blowdown.
General Permit for Pesticide Discharges has also been issued and providegiactverage.

Figure I -6: Active NPDES Permitted Facilities

® Active NPDES Permitted Facilities
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Stormwater Requirements

The Stormwater Section of the Permits Branch manages three general permits and one individual
permit covering various stormwater discharges. The Construction Stormwater General Permit
(ARR150000) covers any type of construction activity that is subject to permitting requirements.
This general permit requires the development of a Stormwater Pollution nRoevédlan
(SWPPP) using Best Management Practices (BMP) to control stormwater contamination from
sediment runoff and erosion and other waste generated at a construction site. The SWPPP must
include a detailed description of the construction project; ailddtsite map showing drainage,
sediment and erosion controls, discharge locations, etc.; a description ofdimergeand

erosion controls used on the site; inspection and maintenance procedures for the sediment and
erosion controls, documentation foMDL and Water Quality Standards compliance; and
certifications.

Industrial Stormwater General Permit (IGP) (ARRO00000) covers many industry types that are
required by federal regulation to obtain permit coverage based on the specific Standard Industrial
Code (SIC) or specific industrial activity. All industries covered under the IGP are required to
monitor for two basic parametefBSS and pHonce per yeawithin the first thirty minutes of a

storm eventIn addition, some industries, based on the specifiustrial sector defined in the

IGP, are required to monitor for additional parameters. Facilities with permit coverage must
conduct quarterly visual inspections. They are also required to conduct a comprehensive site
evaluation once a year. They musheadule and conduct corrective action if their monitoring
results indicate parameter benchmark exceedance. The monitoring results, comprehensive site
evaluation, four visual inspections and any corrective action needed must be included with the
annual repdrand kept at the site with the annual repdittis general permit requires the
development of a SWPPP using BMPs to address the reduction in pollutants exposed to the
stormwater runoff and/or removal of the pollutants after the stormwater has been natedmi

The SWPPP must include a list of personnel that will inspect the facility, stoonwater
discharge certification, good housekeeping, spill prevention and response, and inventory of
exposed material.

Industries that do not have any part of th@emtion exposed to stormwater may submit a no
exposure certification request to be covered undeexposure. Facilities with a rexposure
certification are not required to develop a SWPPP, monitor, or produce an annual report.

The Small MunicipaBeparate Storm Sewer System (MS4) General Permit (ARR040000) covers
all of the regulated small MS4s (generally serving populations less than 100,000) in the State.
This general permit requires the development of a Stormwater Management Plan (SWMP) to
address the six minimum control measures: public education, public participation, illicit
discharge detection, construction site control, qoposistruction control, and good housekeeping,

as required by federal regulation. Each Small MS4 permittee with covenalge this general
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permit is required to submit an annual report explaining the different activities carried out under
their SWMPs that year.

The Individual MS4 Permit (ARS000002) covers the storm sewer discharges from the City of
Little Rock and the Arkasas Highway and Transportation Department. This permit requires the
development of a program to address the same basic measures as the ARR040000 general
permit. This permit also requires thegermittees to sample the stormwater discharges from the
permited outfalls on a quarterly basis.

Point Source Impacts Monitoring

The impacts from major point source discharges of concern are monitored primarily through
strategically located water quality monitoring stations within the statewide Ambient Water
Quality Monitoring Network. The water quality data collected at these stations enable the
Department to monitor the discharges from the permitted facilities and identify areas of concern
needing enforcement or some other type of abatement activity. The datdscamdicate
improvement of water quality conditions resulting from pollution control activities. In addition,
selfmonitoring through monthly discharge monitoring reports is required in the NPDES permits
of most dischargers (sé&nforcemerd s e ctw).on bel o

Toxics Strategy

Since FY 1987, the Department has utilized toxicity testing as a monitoring tool to measure
compliance with its narrative toxicity standard, which stétepart)i Tox i ¢ substances
be present in receiving waters, after mixing, in such quantities as to be toxic to human, animal,
plant or aquatic life, or to interfere with the normal propagation, growth and survival of the

i ndi genous agqu &a8) The imgliat interd of (h& toxics strategy is that there

shall be no discharge of any wastewater from any source that:

1. Results in the endangerment of any domestic water supply;

2. Results in aquatic bioaccumulation which endangers human health;

3. Results in any istream acute or chronic aquatic toxicity; or

4. Violates any applicable general or numerical state or federal water quality standard.

The toxicity testing program consists of both getinitoring conducted by the permittees and
compliane monitoring conducted by the State. The State has been and will continue to
implement the poghird round permit policy endorsed by EPA Region 6, with minor revisions.
Whole effluent toxicity testing requirements are included in all major and selectsal mi
permits.

In 1991, the Commission adopted specific numeric Aquatic Life criteria for 12 pollutants in
terms of their acute and chronic toxicity: Reg. 2.508 of Regulation No. 2. On December 22,
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1992, EPA promulgated numeric criteria fenheavy metale@ nd cyani de i nto ArKk
guality standards. These criteria were initially expressed as total recoverable metals. Later EPA
modified these values by applying a conversion factor to the total recoverable values and
expressed them as dissolved valddse promulgated standards for chromium (VI), mercury and
cyanide are expressed as -effectfaio(WER), while stafidardsh e p o
for cadmium, chromium (lIl), copper, lead, nickel, silver, and zinc are expressed as a function of

the poll utantds WER and as a function of hardn:¢
Nati onal Toxics Rule numbers previously promt
guality standards.

When NPDES permit applications are submitteestrean waste concentrations (IWC) for all

potential pollutants for which there is no adopted state standard are calculated and compared to
values listed in thQuality Criteria For Watef EPA 1986) al so known as t
toxicity values published ithe Gold Book are exceeded by the calculated IWC, whole effluent

toxicity testing is required.

Self-Monitoring for Toxicity

The objective ofWhole Effluent Toxicity (WET) testing is to estimate the no observed effect
concentration ( Ndlge6t) TheoNOEQ is defined ds ithe gréatest efffuent
dilution at and below which toxicity (lethal or sigthal) that is statistically different from the
control (0% effluent) at the 95% confidence level does not occur. This concentration will allow
continued protection oformal propagation of fish and other aquatic life in the receiving waters.

Chronic toxicity tests are conducted for a period of seven days and utilize the Fathead minnow
(Pimephales promelasand the water fleaQeriodaphnia dubia).The endpoints that are
considered to determine adverse effects of toxicants for the Fathead minnow are survival and
growth. The endpoints that are considered to determine adverse effects of toxicants for the water
flea are survival and reproduction.

Acute toxidty tests are conducted for a period of 48 hours and utilize the Fathead minnow
(Pimephales promelagnd the water fleaD@@aphnia pulex).The endpoint that is considered to
determine adverse effects of toxicants for the Fathead minnow is survival. Thenendat is
considered to determine adverse effects of toxicants for the water flea is survival.

WET testing is included in the major and significant minor industrial NPDES permits. WET
testing is also included in both major and some minor municipal NRESRIits and in one
Federal permit.

When a facilityds effluent experiences a cert
Evaluation (TRE)is required. A sulethal TRE is triggered based on thre@nsecutivesub
lethal test failures while a lethal effects TRE is triggered based ocdnsecutivdest failures
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for lethality. A TRE is an investigation intended to determine those actions necessary to achieve
compliance with water qualitpased effluent limits byeducing an effluent's toxicity to an
acceptable level. A TRE is defined as a stégpe process which combines toxicity testing and
analyses of the physical and chemical characteristics of a toxic effluent to identify the
constituents causing effluent foky and/or treatment methods which will reduce the effluent
toxicity. The goal of the TRE is to maximally reduce the toxic effects of effluent at the critical
dilution. Depending on the results of the TREs, a facility will have either corrected treatment
issues, relocated the effluent discharge, improved treatment capabilities, or will have lethal
and/or sudethal WETtestinglimits in their NPDES permits.

The NPDES General Permit number ARG790000, Groundwater Clpdmocated within the

State ofArkansas, authorizes the discharge of treated groundwater/surface water that may have
been contaminated with petroleum fuels. Determinations of coverage under this general permit
are issued for short duration discharges, which sometimes only last foalsemsiths. The

initial general permit was first issued on April 10, 1990. The initial general permit contained
monthly acute WET testing requirements for all treated groundwater discharges, which included
all permittees covered by the general permit. Trantinly acute WET testindor one year
requirements were continued with the effective date of the renewal permit on March 1, 1995;
February 1, 2001; April 1, 2006; April 1, 201dnd April 1, 2016

The NPDES IGP ARRO000000 authorizes certain dischargem fiacilities composed of
stormwater associated with industrial activity (except construction activity) as defined in Part
8.29 of the permit, where those discharges enter waters of the State or a MS4 leading to waters of
the State. The goal of this pernmstto minimize the discharge of stormwater pollutants from
industrial activity.According to Part 6 of the permiti a minimum, permittees are required to
conducttwo annual,twenty fourhour acute Whole Effluent Toxicity tests. The previous permit

was isued June 30, 2009 and expired June 30, 2014. The current permit was issued on July 1,
2014 and will expire on June 30, 2019.

Certification of Monitoring Data

Pursuant to the provisions of Act 322 of 1993, the Commission established mandatory
certificationf or certain environment al testing | abor e
ability to refuse to accept invalid test results and expands enforcement powers over
environmental testing. Regulation No. 13 establishes the fee system for laboraitcaten.

The number of environmental testing laboratories which have received certification from the
State of Arkansas is tabulated by year are listed in Tatile Il
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Table II-1: Environmental Testing Labs certified by the state of Arkansas

Time Erame Total qf_ Labs Number qf Labs
Certified Located in AR
April 1, 2016December 31, 2010 61 17
January 1, 20kDecember 31, 2011 84 24
January 1, 20:December 31, 2012 78 24
January 1, 20:®ecember 31, 2013 76 26
January 1, 20HDecember 31, 2014 79 27
January 1, 202March 31, 2015 24 8

Enforcement

The Enforcement Branch of tl@ffice of Water Qualityimplements the NPDES enforcement
program. The primary basis for enforcement is-sedhitoring data submitted by permittees on
discharge monitoring reports (DMR) and routine compliance inspections performed by the
Department. All DMR data are entered irttte Integrated Compliance Information System
(ICIS) national database. The State addresses all permit violations reported by permittees
through an initial informal enforcement action. An escalation of enforcement actions occur if the
violation is not reslwed. Other violations are judged on their severity and actions are taken as
necessary.

Wastewater Licensing and Training

Wastewater treatment plant operator licensing and training continues to be a necessary and
integral part of the overall scope of the point source pollution control program. The licensing and
training verification program administered by the Wastewatemisiogg SectionQffice of Water

Quiality of ADEQ, operates within the authority of Arkansas Act 211 of 1971, as amended, and
Act 1103 of 1991. These Acts set the requirements by law that requires a licensed operator at
most wastewater treatment facilities Amkansas. Act 211 has required licensed operators at
Publicly-Operated Treatment Works since 1971. Act 1103 of 1991 added the requirement for the
licensing of industrial operators. There are approximately 3600 licensed operators in Arkansas,
which include both municipal and industrial operators. Classification of wastewater treatment
plants by the unit processes determine the level of operator staffing and the licensing level of the
plant operators.

Most training of wastewater treatment plant operatisrsaccomplished by the Arkansas
Environmental Training Academy, a branch of Southern Arkansas University located at Camden,
Arkansas, and the Arkansas Rural Water Association, Lonoke, Arkansas. Over 60 training
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sessions are accomplished annually with offgs in all phases of wastewater training at various
state locations by the faculty and staff. Other sources of training are provided by private
contractorsprofessionabrganizations, and other institutions of higher learning.

Nonpoint Source Control Program

In 1988, the Department conducted a nonpoint so(iRS) assessment and prepared a
management plan pursuant to Section 319 of the CWA. This assessment and portions of the
original management program were approved by EPA Region 6 personnel.

In 1996, he former Arkansas Soil and Water Conservation Commission, nowriansas
Natural Resources CommissioANRC), was designated as the Nonpoint Source Program
Management Agency and the lead agency for the Agriculture nonpoint source category; the
ArkansasForestry Commission assumed the responsibilities for the silviculture category; the
Department has retained the responsibility of assessing and reporting on nonpoint source
pollution and the responsibilities associated with Resource Extraction (minind);than
University of Arkansas Division of Agriculture, Cooperative Extension Service for education
outreach. The Department and ANRC share the responsibilities of the Surface Erosion, Urban
Runoff, and Road Construction / Maintenance categories. The Nunpource Management

Task Force prioritizes watersheds by the use of a matrix approach:diti IBUCs are further
broken down into 12ligit HUCs to facilitate focus in implementing projects in critical areas. In
addition, both of these entities and numes other cooperators lend assistance and/or support to
each of the priority watersheds.

Assessment

The initial Arkansas Nonpoint Source Pollution Assessmeas completed in 1988. This
assessment was updated in June 1997 using updated assessment Thikerl®97 report
assessed 8,700 stream miles and indicated that nonpoint source pollution was impacting (but not
necessarily impairing) over 4,100 stream miles. Agricultural activities were identified as the
major cause of impacts on 3,197 stream milethe©impacts were related to silviculture
activities, road construction/maintenance activities and unknown sources. The unknown source
was mercury contamination of fish tissue.

To reduce the confusion between the Nonpoint Source Assessment Report aoduhient,
the Department no longer publishes a separate nonpoint source assessment report. This
document, updated every two years, serves as the nonpoint source assessment report.

Management Program

The Arkansas Nonpoint Source Pollution Management Plaevsloped and implemented by
ANRC. It provides for continued monitoring of water quality, demonstrations of the
effectiveness of BMPs, and implementation strategies of BMPs to reduce nonpoint source
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pollutants. In 2006, and in each year since then, ANRE its subsequent Nonpoint Source
Management Program section have and continue to initiate annual meetings of the Nonpoint
Source Management Task Force (Task Force). The Task Force utilizes new or updated
information and data to incorporate into atiE2ed risk matrix approach to adjust and/or allocate
resources and support, when appropriate, to emerging or changing conditions. This approach also
facilitates stakeholder participation. Although the Arkansas Nonpoint Source Management Plan
is printed everyie years, updates to the plan occur annually. Additional information regarding
the Program including past projects can be accessed by visitmgarkansaswater.org

ANRC conducts irstream water quality monitoring in various priority areas as defined by the
NPS Program. Collected data are utilized to determine project effectiveness, to evaluate NPS
contribution trends and to determine water quality improvement asdeia best management
practice implementation specifically to known NPS sources. Collected adattorward to

ADEQ for use and inclusion of the Water Quality Assessment reported when applicable.

Groundwater

The Department is empowered to enforce and administer all laws and regulations relating to
pollution of the waters of the state, including groundwater, per Ark. Code Anr4-208,
because fdAwaters of the stateo i necglswfaceandfi é al |
undergroundé. o

The Office of Land Resourcegithin the Department protecgroundwaterTh e Depar t me nt
Brownfields Program uses the Region VI Human Health M&gecific Screening Levels for
purposes of evaluating risk to human healid ¢he environment. Methodologies and standards

for risk assessment at contaminated sites have been established. Risk assessments demonstrate
the difficulty of simply establishing numerical standards for all contaminated sites.
Establishment of groundwatguality standards must be done in a manner that will augment
existing departmental regulations, provide a uniform statewide set of criteria for defining and
addressing groundwater contamination, and fill existing gaps in groundwater protection. In
anticipation of standards development, a review of standards from other states was conducted in
2006, and initial discussions with groundwater staff and management were held. This process
identified a number of important issues regarding the development of gvatendstandards.

Chief among these were fundamental policy decisions such asdegaadation policy versus a
risk-based or numeric cleanup standard, the role of stakeholders, coordination among applicable
state agencies, and legislative support. Thedieypdecisions must be made in advance by
agency management in the event that groundwater standard development is undertaken

Watershed Approach

The watershed approach for water quality management in Arkansas was initiated in the early to
mid-1970s withthe development of Water Quality Planning Segments. This approach provides a

[1-18


http://www.arkansaswater.org/

framework where local programs can make educated choices about managing their natural
resources. The Department provides many resources to citizens, and partners with environmenta
professionals to bring awareness to watershed topics of concern. Our Education section is
available to assist citizens and organizations by promoting local approaches to watershed
management and conservation.

From 2000 to the spring of 2012, the Depamincoordinated the Arkansas Watershed Advisory
Group (AWAG), which was comprised of a panel of agencies, organizations, and watershed
councils. This group brought citizens and environmental professionals together to network about
watershed topics of conge Since that time, many of the same goals have been and continue to
be carried out through therlucationsection. This section also upholds the same overall mission
of the former group: to assist citizens and organizations by promoting local approaches t
watershed management and conservation.

The Departmenthroughthe educationsection continugto promote and support many activities
and programs that fit within the missions and goals of the former AWAG. The following
includes many of the activities @rprograms addressed within these goals during the past five
years:

Goal:To promote the publicbés interest, under st a
their watershed resources.

The Department strives to provide citizens the opportunity to learn about the available programs
designed to protect natural resources through voluntary efforts at the local level. Programs and
activities are tailored to assist and provide informationlit@itizens and citizen groups from
schoolaged children and teachers, to neighborhood and local organizations, clubs, and
watershed groups.

We provide services to formal and nfmrmal educators through our association with the

international Project WET{Water Education for Teachemg)r o gr a m, i n which we
host institution.All Project WET activities are muhilisciplinary, incorporating language arts,
fine arts, heal t h, mat h, and scienceidgimg meet

to the unifying theme of watersheds and water education. We offer, on agid&yeject WET
workshops each year. Workshops offeredHgucation sectiorstaff include Wonders of the
Wetlands, Healthy Water, and Healthy People, as well as spegialvitorkshops specifically
tailored for Arkansas watersheds and their issues and concerns. Each May (five for this period of
record) theEducation sectiostaff coordinates the Project WET Make a Splash water festival at
different locations around the stafThis event allows students from area schools to spend a fun
day doing interactive, interdisciplinary activities that help them learn about the hydrologic cycle,
groundwater, spring water, wetlands, water management, water conservation, water properties
and soils. In addition to the Project WET curriculum, Education sectiorstaff provides a
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variety of inclassroom presentations and demonstrations ranging from-veatdr science
related career orientation to local water quality stream assessmentuypescétie average nearly
40 youth education presentations each year, and assist with an additionaltADBEQn
workshops each year.

We also provide educational services to communities by hosting local public awareness events
and policy and regulatory heags in watersheds across the state.aatevely participate in local

field days, educational fairs (usually32per year), state park events, 4H/Girl Scout/Boy Scout
days, and stream cleanup evemducation sectiostaff also serves as local science fatdges

and hold positions on various related boards and advisory counttd&ducation sectiostaff

is available to provide presentations (about eight per year) and workshops (about two per year) to
local civic and citizen groups and organizations. ey workshop topics have included:
general water quality (information, issues, concerns, and assessments), grant writing, recent
legislation, watershed management, stormwater issues, rain gardens and rain barrels, water
guality and pharmaceuticals, ancesg@l focus workshops designed for specific watersheds and
ecosystems.

The Education sectills wat er shed coordinator is also av
individuals to provide direction concerning watershed planning and volunteer opportunities.

Goal Il: To improve communication concerning watershed resaurces

The formerAWAG and theEducation sectionhas encouraged interaction and communication
among citizens, agencies and organizations by hosting Roundtable Discussions, quarterly
AWAG meetings, and biennial statewide Watershed Conferences (three during this period of
record). The primary method of monunication is the ADEQ Watershed Listserv. Other forms
of communication are direct communication with watershed coordinators, newsletters, the
ADEQ website (and former AWAG website), and presentations at local environmental events.

Goal Ill: To assist n providing technical support concerning watershed resources and
management

TheDepart ment 6 s wat ecomnitiedto gravidimgdplam€mmiag and techrscal
assistance to watershed groups across Arkansas. A watershed group can request technical and
planning advice, or have the coordinator attend meetings to help with group facilitation and
watershed planning during the initial formation period. The coordinator will continue to provide
technical support after the formation period and assist witlegrpjanning and implementation.

The Education section hosts occasional grant writing workshops which, in the past, have
produced several grants for watershed groups. Groups looking for ways to get started can request
our nonprofit information packet. Thipacket was created specifically for watershed groups to
provide checklists, state and federal forms, and sample bylaws and articles of incorporation. The
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Education sectiowatershed coordinator is also available to assist in filling out the federal forms
Funding opportunities are posted in the Watershed Watch newsletter, on the ADEQ website, and
on the Watershed Listserv.

I1-21



This page intentionally left blank.

I1-22



Chapter Three CosT/BENEFIT ANALYSIS

Introduction

The CWA requiresstates to provide an estimate of the environmental, economic, and social
costs, and benefits needed to achieve CWA objectives and an estimate of the date of such
achievement. A comparable procedure is needed to conduct -avitateconomic analysis of
ervironmental, economic and social costs.

A true cost/benefit analysis (CBA) will require assessment of the value of incremental
improvements in water quality from a variety of programs, some of which were implemented
within the previous reporting cycle. Wit quality assessment methodologies presently are
inadequate to truly capture the benefits of CWA implementation on water quality. While the
Department has monitored water quality as directed by CWA 8305(b) guidance, these protocols
are biased towards repimg failures, with little provision for reporting successes.

Recent advances in valuing benefits such as ecological services may provide insight into the true
benefits of CWA regulations that have not been represented economically in previous
assessmest However, protocols for including those benefits are not yet established. Therefore,
pertinent accessible information has been utilized for this water quality CBA in order to provide
the required information under the CWA.

Cost Information

It is difficult to separate out the costs attributable to water quality pollution control efforts across
state, regional, and local governments. The environmental benefits from the environmental
resources protected BAYDEQ are more important than ever, @gdenced by implementation of
programs by agency personnel across Arkansas.

The costs for implementing CWA regulations are summarized as agency programmatic
implementation expenses, pollution abatement capital expenditures, and operating costs. Much
of the water quality related budget is sgéinerated through permit fees; however, a portion is
derived through federal grant$hese include 8106 grant money for water pollution control
activities, 8319 grant money for nonpoint source management issueS6@4d) grant money

for stateambientwater qualityanalysis Funds from these grants are divided throughout the
appropriate watequality related state programs as directed by each grant and provide funding
for personnel, equipment, survey and researadtk vamd ambient water quality monitoring.

State of Arkansas Budget for Water Quality Control Activities

The Department has primary responsibility for permitting and enforcement of CWA provisions
in Arkansas, but the implementation of water quality cdrauiivities are distributed across
several state agencies, including the Department, Arkansas Natural Resources Commission,
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Arkansas Department of Health, Rural Water Association of Arkansas, and the Arkansas
Division of Agriculture, among others.

Federal CWA Section 604(b) Budget

The 8604b) gr an't program provides funding to ADEQ
amount ofapproximately$100 thousand per fiscal yedrhe §604(b)funds are usd to help

defray expenses foanalytical work performed in éh ADEQ Technical Services Water
Lab.Expenses include supplies and anal ystso sal
stream and lake water quality samplesydCompliance Sampling Inspection (CSI) samplas.

this period of record, the Deparent received approximate$s00 thousand in feder&604(b)

grant funding for these activities.

Federal CWA Section 106 Budget

The 8106 grant program provides funding RIPEQ6 s gener al water pol | u
guality management program. Activities funded under the 8106 grant include ambient water
guality monitoring, assessment of ambient water quality data, development of the Water Quality
Inventory (now known as the kygrated Report), revision oA r k a nWades Quality
Management Plan, development and revision of surface water quality standards, development
and issuance of waste water discharge permits (NPDES Program), compliance inspections,
complaint investigationsand development of enforcement actidfst this period of record, the
Department received approximate§0 million in federal 8106 grant funding for these
activities.

Federal CWA Section 319 Budget

The Clean Water Act 8319 grant for nonpoint source mament issues in Arkansas is
implemented by the ANRC. ThANRC works with universities, city and regional officials,
private industies, and the federal governmeatprevent, control, and remediate nonpoint source
pollution throughout Arkansas. Part [lh&pdter 2, Nonpoint Source Pollution Control has more
information about the Nonpoint Source Progrdfor the period of recordANRC received
approximately$12.5 millionin Federal funding for these activities.

Benefits Information

The benefits of implememtg the CWA are numerous and obviouSlean water means higher
revenue from aquatic related tourism and recreatieareased costs to treat drinkisugd waste
water, and higher revenue from commercial fishing and aquaculture

Tourism and Recreation

Arkansas has over 87,600 miles of streams and rivers, and 515,000 acres of lakes, reservoirs, and
ponds; most of which are used for some sort of aquatic recreation: fishing, swimming, kayaking,
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scuba diving, canoeing, hunting, motor boating, and wategskiii of these activities benefit
from clean water, as does Arkansaso6 tourism

The Arkansas tourism industry experienced a year of growth in 2014. Travel expenditures
increased from approximately $6.27 billion in 2013 t6.7% billion in 2014, up 6.88%
(http://www.arkansas.com/!userfiles/editor/docs/Annual%20Report%20Pages%2074_107E%20(
1).pdf). A conservative estimater tourism revenue that directly benefited from implementation

of the Clean Water Act (fishing, boating, canoeing, etc.) would be 10% or approximately $670
million.

According to the United States Fish and Wildlife Service (USFWS)
(http://www.fws.gov/soutbast/arkansas/NationalSurvey AR.pdt, 2011 (the most recent data
available) $496 million was realized in Arkansas for fishing related expenditures. If we assume a
conservative 10%enefitfrom the CWA that would be almost $50 million.

Drinking Water

Arkansas hag0 surface water intake systenthat producegcollectively) an average of 284
million gallons per dayepartment of Health personal communication). Cost to treat drinking
water due to diminished water qualityaries by contaminantand is deperght on multiple
variables. Dearmont et .a{1998) conducted a case study in Texas dodnd that costs of
treatment increased by $95 per milligallonswhen contamination is presefitwe extrapolate
this to Arkansas, this translates to a cost of ne&y,000 per day or $9.8 million annually.
They also found that a 1% increase in turbidity increased chemical treatment costs by 0.25%.

Aquaculture

According to the University of Arkansas at Pine Bluff aquaculture/fisheries center of excellence,
Arkansas haa $167 million aquaculture industry. This industry has an economic impact of over
$440 million/year in Arkansas.

Warmwater (smallmouth bass, striped bass, and walleye) andwatét (trout) fisheries is
another economically important industry for Arkkas. Arkansas has five hatcheries operated by
the ArkansasGame and Fish Commission (AGFC) and three National Fish Hatcheries (NFH).
According to the USFWS, for each $1 spent of budget expenditures at the Norfork NFH, $5.86
in tax revenue is generated. Fevery tax dollar spent for recreational fish production at
Mammoth Spring NFH $12 of net economic value is created resulting in a total economic output
of more than $1.5 million every year by way of taxes, jobs, and sales. Based on 2012 economic
data, forevery $1 of hatchery operational budget Greers Ferry hatchery spends, $95 is put back
into the economyhttp://www.fws.gov/greersferry/
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Chapter Four SpPECIAL STATE CONCERNS

Areas of special concern within the Stateds W

national concerns and priorities. These concerns extend from wide range, philosophical concerns
impacting long range goals and objectives to -amraissuespecific concerns which can be
addressed within a short term program cycle. Many of these concerns are listed below simply as
an exercise of compiling ideas which are likely to shape future activities

1.Are the programs being implemented by thdakss Department of Environment@uality,
Of f i ce dPfotedlifeyt E@hancingi and Restoring the natural environment for the well
being of all Arkansans?0o0

2.The evaluation of water bodies as impaired based on limited data sets, inappropriate water
qud ity standards, or fAone size fits all oo asse

Evaluating water bodies under this circumstance mesult in the development of
unnecessary, costly TMDLand/or the implementation of unnecesspoynt sourcepermit
requirements or permiitmits, and/orexpensive pollution reduction activities.

In some casesyater bodies do not meet water quality standards simply because of the natural
fluctuations in water quality that occurs from one year to the next.hier @ases, it is the

result ofevaluating a very limited amount of data that does not felfiiect the many unique
water quality char act erlngetathercaseas,fthe Avatdr gualisya s 6
standards or assessment criteria applicable to the water body is inapprtipeaaluate the
condition of the stream. Further investigation utilizing valuable resources must be
implemented to either confirm or reject the evaluation.

Since 2001,several hundred MDLs for impaired water bodieshave been developed
number of thesavater bodies have sindeeenevaluatedas fully meeting water quality
standards. The attainment of water quality standards in the majority of thesdodiés has
not beerthe resulof implemeriing the TMDL.

3.Developing information to determine how armdwhat extent limited instream water quantity
affects the designated uses of the water body.

The demand for clean water sources for drinking water, industrial, and agriculture needs
continues to increase. As such, more demands for surface water totlielid needs are
increasing. Utilizing surface waters to meet these needs can drastically reduce instream flows.
In many instances, it is not fully known what instream flow amount is needed to protect the
designated uses of the water body.

Portions of theArkansas State Water Plan, administered by the Arkansas Natural Resources
Agency, address the uses of surface waters for water supply. Cooperatively, both agencies
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assume the responsibility in determining what instream flows are needed for the protiection o
assigned designated uses.

4.The continued support of local watershed groups.

Citizen based watershed groups play a vital role in disseminating information to Arkansas
residents concerning all of the natural resources in their surrounding area. Theywglao pl
vital role in informing ADEQ and other state, federal and local government agencies their
concerns about the natural resources in their area.

Al | of Arkansasdé government agencies need
groups to help prometstewardship and citizen involvement.

5T he conversion of streams t o reservoirs und

threatens Arkansasé highest quality and most

6.Developing appropriate and scientificallgefensible nutrient and minerals criteria for
Arkansaso6 diverse water resources.

The State of Arkansas does not currently have specific criteria to protect water bodies against

nutrient enrichment. The i ndi vi dowraes presenisq u e n e

a daunting task in criteria development. Developing criteria will have to be accomplished to
mai ntain and enhance the Stateds rivers |
current and future land uses.

Minerals criteria and theirse present a complex problem for the State. There are a number of

variable that must be considered during the development. Criteria that are overly strict may
put an undue burden on the permitted community. Likewise, minerals criteria that are too

leniert may not be protective of the aquatic life in the stream or the other assigned designated
uses (public, industrial, and agriculture water supply).

7The protection of Arkansas6 water resources

Storm water runoff from the variety d¢dnd use practices in Arkansas presents numerous
issues. Pollutants such as oil, grease, and trash runoff from parking lots and roadways;
nutrients runoff of urban lawns, parks, golf courses, agriculture; turbidity (silt) originates from
construction site, undeveloped areas, county roads, pastures, row crop agriculture; and
pathogens and nutrients runoff from areas of failing or poorly designed septic tanks, failing
city infrastructure, agriculture areas.

Affectively permitting to address all of the casents that can originate from a single area,
or multiple areas in a single permit is difficult. Moreover, inspection and enforcement of
permits extremely resource taxing.
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8.In depth review of stormwater construction permit applications especially thdbke wi
watersheds containing 303(d) listed waters, ERWs, ESWs, NSWs, threatened and endangered
species, and/or karst topography allows for the protection of these sensitive areas.

Development of water quality standards, assessment methods, and implem@ntatiocols

which protect the waters of the state from excess siltation/suspended sediment/embeddedness.
Devel opment should assess current dat a, EPA
regulations and procedures, and utilize state resources and @ pedrder to determine data

needs and gaps, funding needs, feasibility and adaptability, and implementation if possible.
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PART Il SURFACE WATER ASSESSMENT

Chapter One  SURFACE WATER MONITORING PROGRAM

Water Quality Monitoring Program

Arkansas has more than 150 permarnsmface water monitoringites and more than 200

rotating sites across the state (Figurel)ll The current monitoring program operates under four

goals: 1) to better assess the effects of point source discharges upon water quality; 2) to observe
the impact of known nonpoint sa# inputs over time; 3) to continue monitoring the major

rivers due to their basic importance to the State; and 4) to monitor the carefully selected, high
quality (least impaired) streams to provide long term chemical data by physiographic region for
usen future water guality standards revi si on:
thoroughly outlined in, State of Arkansas Water Quality Monitoring and Assessment Program,
Revisiond4 (ADEQ2011).

If a waterbody is assessed as impaired using the datcteallfrom the permanent or rotating
stations, a special or intensive survey may be implemeiitgale Ill-1 lists special projects
within this period of recordThese surveys are usually on a watershed or site specific scale and
can include biological aridr special needs data collection dependent upon the impairment.
Figure 11I-2 shows special project sites within this period of record.

Biological Testing Program

The Department maintains a monitoring system to evaluate the environmental impacts of
pollutants on aquatic life and human health. Monitoring programs include macroinvertebrate and
fish community assessments; fish tissue analyses for contaminants, which may be harmful for
human consumption; sediment testing for pesticides, toxic chemicals, and retals; EPA
Ambient Toxicity Monitoring Program (results available at
http://www.epa.gov/earth1r6/6wg/ecopro/watershd/monitrng/toxnet/inde).htm and
bacteriological analyses. These techniques are used either asalstamdmethods or in
conjunction wih other biological or chemical analyses to monitor the biological health of waters
throughout the State.

Macroinvertebrate and Fish Community Assessment

One of the best ways to monitor the health of a stream or other waterbody is to examine its
biologicd inhabitants. The Department has conducted biological community monitoring
throughout the State since the 1970s. Current
Rapid Bioassessment Protocols for Use in Wadeable Streams and Rarbieuf 1999
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Figure Il -1: ADEQ Water Quality Monitoring Stations
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Figure Il -2: Special Projects Monitoring Waters
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Category 5F Aquatic Life Project
® Lower Cache Project
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Table Il -1: Special Survey Projects (4/1/200to 3/31/2A.5)

Name Project Year(s)

Type B Reference Lake Identification 2010 to present
White Oak Bayou 2010 to present
Type C and D Reference Lakes Data Collection 2009 to present

Upper Saline Watershed Nutrient Criteria Development and MBMI Pili

Project 2006- 2010
Inventory of Biotic Assemblages for Cedar, Cove, Lee, and Webber 20092010
Creeks
Assessment of Ecoregion Reference Streams 20092010
PhyS|caI,.Chem|caI, Biological Assessment of Town Branch, Little Sug 20092010
and McKissic Creeks
Aquatic Life Use Attainment Determination of Selected Category 5F 20092011
Waters Listed on the 2008 List of Impaired Waterbodies
Inventory of Biotic Assemblages for Mine and Bear Creeks 2011
Inventory of Aquatic Species of Big and Cove Creek Naturaba 20112012
Excavation Activities in and near the Opossum Walk Creek, Van Bure

2012
County, Arkansas
Lower Cache River Restoration Project 2012present
Two Forks RestoratierBiological Monitoring Program 2012present
Stream Restoration dfanyard Creek in the Little Sugar Watershed 2013 present
Data Collection for the Development of Nutrient Criteria for Extraordin 20132015
Resource Waterbodies in the Ozark Highland Ecoregion of Arkansas
Data Collection for the Development of Nutri€riteria for Extraordinary 2014present
Resource Waterbodies in the Boston Mountain Ecoregion of Arkansa:s P
Preliminary Evaluation of Designated Use Attainment for the Black Ri 2014present

near Pocahontas, Arkansas
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Bacteriological Program

The bacteriological monitoring network has been substantially modified during the past several
years. Because of the incompatibility of current network monitoring strategies and
bacteriological sample holding times, a separate sampling scheme was devEateticians

perform the sampling and analyses in the field to comply with the holding time of the
methodology. Bacteriological analyses are performed at the Roving Water Quality Monitoring
Network sites and those Ambient Water Quality Monitoring Netvsités located in the same

region as the current roving sites scheduled for sampling. Theskdakl besampled bimonthly

as well as eight times during the primary contact recreation season to meet assessment criteria. In
addition, bacteria samples ardleoted as part of most of the special survey projects.
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Chapter Two  PLAN FOR ACHIEVING COMPREHENSIVE ASSESSMENTS

ADEQ Data

In Arkansas, the Water Quality Monitoring and Assessment Prografneleasvery progressive
and is one of the more intensive programs in riaton. However, it is primarily limited to
chemical monitoring of the water quality using long term, fixed, and specifically targeted
stations. Objectives of the program have shiftetth changes in types of water quality impacts,
but the program has maintained its ldegm, historical integrity. The benefits of the program

include: 1) the ability to assess the-use at
term trendsin leastdisturbed areas; 3) monitor rapidly developing areas of the State; and 4)
detect sudden changes in water quality of the

background (historical) data for parameters that may not be used fosrnasees but are
necessary in other programmatic functionsge.background levels of heavy metals (total),
ecoregion hardness, and total suspended solids values for permit implementation procedures.

The water quality monitoring network in Arkansas igestade in scope consisting of a group of
fixed stations which are sampled monthly. These networks are facilitated by either the regionally
located field personnel or personnel from the central office.

The weakest part of Ar k antea shemialsvater gualityaeatato pr o g
assess the status of-stream aquatic life. While some chemical parameters may be more
conclusive than others in determining the aquatic life designated use support, the direct measure

of aquatic life communities ishe most precise. The subtle impact of parameters such as
minerals, turbidity, and nutrients is difficult to assess using only chemical concentrations. In
contrast, other designated uses, e.g., domestic water supply, primary contact recreation, etc.,
mustrely on analyses of water samples directly.

To address this issue, si#pecific intensive surveys are conducted to better assess the biological
integrity of streams. Data from the water quality monitoring network is used to identify areas of
potential agatic life impairment. Intensive survey work, including biological assessments, is
performed on these areas. Examples of such surveys are the completion of the aquatic life use
attainment determination of selected Category 5F waters listed on the 2008 iligbaired
waterbodies, biological community sampling of ecoregion reference streaswsyeging below

waste water treatment plani&/\WVTP) that were surveyed in the 1990s, and the nutrient standard
surveys being conducted around the State.
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Data from Outside ADEQ

In accordance with th€ WA under Section 303(d) and implementing regulations in 40 CFR Part
130.7, the Department actively solicits any existing and readily avalaity qualitydata from
around Arkansas and neighboring statds order to ke used for assessment and attainment
purposesgatamust:

)l
)l
)l

T

Represent actual spatial and temporal annual ambient conditions;
Be characteristic of the main water mass or distinct hydrologic areas;

Entire data sets should not be biased toward spedfiditions, such as flow, runoff, or
season.The exceptions are the analysis of data for thdesignated usethat require
seasonally based water quality date.g., primary contact recreation, biological
community data, or critical season dissolved oxyge

Be reported in standard units recommended in the relevant approved method;

Have been collected and analyzed und@uality Assurance/Quality ControQA/QC)
protocol equivalent to or more stringent than that of ADEQ or the USGS. Data collection
protomls should either be readily available or accompany the data;

Be distributed over at least three (3) seasons (to includese#sional variation) and over
at least two (2) years (to include temporal variation);

Not have more than twthirds of the samplese in one (1) year or one (1) season. The
exceptions are the analysis of data for thdssignated useabkatrequire seasonally based
water quality datge.g., primary contact recreation, biological community data, or critical
season dissolved oxygen);

Have been analyzed pursuant to the rules outlined in the State Environmental Laboratory
Certification Program Act, Ark. Code Ann. 828201 et seq.The name and location of
the laboratory should either be readily available or accompany the data;

Be accompamd by precise sample site location(s) data, preferably latitude and longitude
in either decimal degrees or degrees, minutes, seconds;

Be received in either an Excel spreadsheet or compatible format not requiring excessive
formatting; and

Have been colleed within the period of record.

Solicitation by the Department is conducted piastal correspondend® various agencies,
municipalities,universities,and other entitiethat collect water quality datdor the 2016 cycle,

one hundred and five (105) et were contacted via May 26, 2015 letter. In response, data
were received and evaluated from the following entities listed in Tabk Higure 11I-3 shows
where the data were collectby each entity
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Table Il -2: Entities Submitting Outside Data for the 2016 Cycle

Name Map Title
Arkansas Game and Fish Commission AGFC
Arkansas Natural Resources Commission ANRC
Arkansas Department of Health ADH
Arkansas State University ASU
Arkansas Water Resources Center AWRC
Beaver Water District BWD

Cherokee Nation

U.S. Environmental Protection Agency
Equilibrium

GBMc and Associates

Mississippi Department of Environmental Quality
Missouri Department of Natural Resources
National Parks Service

United States Geological Surverkansas

United States Geological Surve@klahoma

United States Geological Surveyouisiana

Cherokee Nation

EPA

Equilibrium

GBMCASSOC

MDEQ
MDNR
NPS
USGS- AR
USGS- OK

USGS- LA
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Figure 11l -3: Data from Outside Sources
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Chapter Three ASSESSMENT METHODOLOGY

Assessment Backaround

Section 305(b) o f the Feder al Wat er Pol l utio
requires states to perform a comprehensive as
to the U.S.Environmental Protection Agency (EPA) every two years. The report provides
information on the quality of the stateds wat
protection and propagation of a balanced population of fish, shellfish, andfeyiltid allow
recreational activities in and on the water; and how pollution control measures are leading to
water quality standards attainment.

In addition, Section 303(d) of the Clean Water Act requires each state to identify waters where
existing polluton controls are not stringent enough to achieve state water quality standards, and
establish a priority ranking of these waters. States must develop Total Maximum Daily Loads
(TMDLs) or other corrective actions for the identified waters. TMDLs describeaathount of

each pollutant a waterbody can receive and not violate water quality standards. States submit the
list of impaired waters (303(d) list) to EPA; EPA has the option to approve, disapprove, or take
no action on the list within 30 days of submissio

Current EPA guidance recommends producing an integrated report combining requirements of
the Clean Water Act for Sections 305(b) reporting and 303(d) submissions. The combined report
is the Integrated Water Quality Monitoring and Assessment Reporth)3B&port). The 305(b)

Report describes the quality of all of the surface waters of the state that were evaluated for a
specified assessment period. This report is prepared using the Guidance for 2006 Assessment,
Listing and Reporting Requirements PursuangSections 303(d), 305(b), and 314 of the Clean
Water Act; TMDL-01-03, which is supplemented by memoranda regarding development of the
2008, 2010, 2012, and 2014 305(b) Reports (EPA 2006, 2009, 2011, and 2013 respectively).
Arkansaso6 wat ertesms af wbether thairl assmrie@ water quality standards and
designated uses, as delineated in the Arkans
(APC&EC) Regulation No. 2, are being attained.

APC&EC Regulation No. 2, Water Quality Standards forf&e Waters of the State of
Arkansas, provides the foundation for the 305(b) Report. APC&EC Regulation No. 2 establishes:
water quality standards for surface waters of the State of Arkansas, designated uses associated
with those water quality standardspdacriteria as well as policies established to protect,
maintain, and restore designated uses. Monitoring data are assessed for compliance with
APC&EC Regulation No. 2 to determine impairment and designated use support, based upon the
frequency, duratiorand/or magnitude of water quality standard exceedances as delineated in the
Arkansas Department of Environment al Qualityo
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ADEQ follows the specific requirements of 40 C.F.R. § 13030 . 8. ADEQOGs As s
Methodology contitutes the process that the State of Arkansas employs to determine to which of
the five integrated reporting categories a n
305(b) reporting and 303(d) listing requirements and guidance were considered wélepidgv

this assessment methodology.

Integrated Reporting Categories

Arkansasod6 waters are assessed based on water
delineated i n t he stateds water qgual ity st a
assesment methodology. Monitoring segments are the basic unit of record for conducting and
reporting water quality assessments. Monitoring segments are individual stream reaches that are
grouped by planning segments. The State of Arkansas is divided into &quatity planning
segments that are congruent wi tdgitlyBdb§ounit Wat er
code (HUC) boundaries (see Section 3.3 for more detail).

Upon assessment, monitoring segments will be categorize@uggpord or finon-supportd
Monitoring segments will be assessed as support if all water gstdiglardsand designated
uses for which data are availablare attainedA monitoring segment will be assessed as-non
support if any water quality standard or designated use is noteattai

Category 5 constitutes the 303(d) impaired waterbodies list. Impaired monitoring segments will
be distinguished between pollutant causes currently without a TMDL (Category 5) and pollutant
causes for which TMDLs have already been approved (CateggryiM@aome instances, a
regulatory response outside of a TMDL is permissible and the monitoring segment/pollutant pair
is assigned to Category 4b (alternative pollution control).

Arkansasodo 305(b) assessments are fnoer whicht ed t
suggests placing monitoring segments into one of the following five integrated reporting
categories. Categogyis further subdivided by ADEQ for planning and management purposes.

Category 1 Attains all water quality standards for all desigdatises; categorized by existence
of a TMDL or not for one or more constituents:

la. Attaining water quality standards for all designated uses, no use is threatened. No
TMDL exists for any constituents.

1b. Attaining all water quality standards for all dgsated uses; however, a TMDL
remains in place for one or more constituents.

Category 2 Available data and/or information indicate that some, but not all of the designated
uses are supported.
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Category 3. Insufficient data and information are availaibbedetermine if any water quality
standards are being attained.
1 No data available;

1 Data do not meet the spatial and/or temporal requirements outlined in this
assessment methodology;

1 Waters in which the data are questionable because of Quality Assurarare and
Quiality Control (QA/QC) procedures and/or the stream segment requires
confirmation of impairment before a TMDL is scheduled.

Category 4 Water quality standards are not attained for one or more designated uses but the
development of a TMDL is not reqed because:

4a. A TMDL has been completed for the listed parameter(s);

4b. Other pollution control requirements are expected to result in the attainment of the
water quality standard; or
4c. Non-support of the water quality standard is not caused bylatguai.

Category 5 The waterbody is impaired, or one or more water quality standards may not be
attained. Waterbodies in Category 5 will be prioritized as:
High
1 Truly impaired; develop a TMDL or other corrective action(s) for the listed
parameter(s).
Medium

1 Waters currently not attaining standards, but may Hestdzl with future revisions
to APC&EC Regulation No. 2, the state water quality standards; or

1 Waters which are impaired by point source discharges and future permit
restrictions are expected torrect the problem(s).

Low

1 Waters currently not attaining one or more water quality standards, but all
designated uses are determined to be supported; or

1 There is insufficient data to make a scientifically defensible decision concerning
designated usattainment; or

1 Waters ADEQ assessed as unimpaired, but were assessed as impaired by EPA.

Assessment Process

Data assessment forms the basis of water quality standard and designated use attainment
decisions. In order to conduct accurate assessnevatsiated data must reflect current surface
water quality conditions. Data types evaluated may include chemical, physical, biological,
habitat, bacteriological, or toxicological information. These data are assessed based on the
current EPAapproved water uplity standards for the State of Arkansas (APC&EC 2014) and

this assessment methodology.
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Data Assembly

Pursuant to 40 C.F.R. 8§ 130.7(b)(5), ADEQ assembles and evaluates all existing and readily
available water quality data and information to make watalitgyuand designated use attainment

deci si ons. The primary data used in the asses
part of ADEQO6s water quality Smaniet ofi Mg kaantsiav
Quality Monitoring and AssessmteProgram, Revision ADEQ 2013b) In addition, state and

federal agencies and other entities are asked to provide water quality data that meets or exceeds
ADEQOGs or USGS6 QA/ QC protocol s. These reques
before thedraft 303(d) list is prepared.

The period of record for the 26 B05(b) Report is:

Metals and ammonia toxicity analysisApril 1, 2012to March 31, 205
All other analyses:April 1, 2010to March 31, 20%

Data developed prior to the period of recovdl be used for longerm trend analysis; data
developed after the period of record will be evaluated during the next assessment period, which
may include water quality data, completed surveys (including completion of the final report),
revisions in watequality standards, and the completion of TMDLSs.

No new data

If no new water quality data have been generated for a monitoring segment during the current
period of record, water quality standard and designated use attainment decisions from the
preceding asessment period will be carried forwardinless a substantial change in the water
quality standards or the assessment methodology has occurred. If substantial changes in the
water quality standards or the assessment methodology has occurred since édengprec
assessment period, and those changes would affect previous assessment decisions, the data from
the preceding period of record will be-assessed using the nevdgfined water quality
standards/methodology to determine current water quality staatiantiment.

Absence of data

Water quality standard and designated use attainment assessments can be made for monitoring
segments, in the absence of data, if it can be reasonably established timanitoned segments

are similar in watershed charactegséind condition to contiguous monitored segments. ADEQ

will consider land use practices, the location of tributaries, impoundments, and other
hydrological alterations that could impact the water quality between the station site and the
adjacent nommonitored segment. If similarity in watershed characteristic and/or condition
cannot be established, contiguous-maoonitored segments will remain unassessed.

Water quality standard and designated useattminment assessments, in the absence of data,
can be mae for noamonitored stream segments if it can be reasonably established that the
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segment is similar with respect to the cause and magnitude of impairment to contiguous
monitored waters. However, an evaluation of-attainment will not be made for nemonitored
segments when the source or the origin of the impairment in contiguous monitored waters is
unknown, and/or when the magnitude or frequency of the impairment is such that contiguous
segments may not be impacted.

Non-monitored segments evaluated usilaga from monitored segments will be delineated in the
Impaired Waterbodies 303(d) list, which can be found at the ADEQ website:
http://www.adeq.state.ar.us

Data Quality considerations

ADEQ maintains a strongommitment to the collection and use of high quality data to support
environmental decisions and regulatory programs. ADEQ uses data submitted by various entities
in different ways, depending on the QA/QC of the data; however, all data submitted to ADEQ
will be evaluated.

For data to be utilized in making water quality standard and designated use attainment decisions,
data must comply with the acceptability requirements below. Data that do not meet acceptability
requirements below will not be used to makatev quality standard and designated use
attainment decisions; however, these data may be used as a screening tool to determine whether
additional monitoring is warranted. As outlined in the 2006 IR guidance and adapted specifically
to Arkansas, in ordepotbe used for 305(b) reporting and 303(d) listing assessments, data must:

Represent actual spatial and temporal annual ambient conditions;
Be characteristic of the main water mass or distinct hydrologic areas;

Entire data sets should not be biased tovsgetific conditions, such as flow, runoff, or
season.The exceptions are the analysis of data for thdesgnated usethat require
seasonally based water quality date.g., primary contact recreation, biological
community data, or critical season dissul oxygen);

Be reported in standard units recommended in the relevant approved method;

Have been collected and analyzed under a QA/QC protocol equivalent to or more
stringent than that of ADEQ or the USGS. Data collection protocols should either be
readily available or accompany the data;

9 Be distributed over at least three (3) seasons (to includesiaésonal variation) and over
at least two (2) years (to include temporal variation);

1 Not have more than twthirds of the samples be in one (1) year or (f)eseason. The
exceptions are the analysis of data for thassignated useabkatrequire seasonally based
water quality datée.g., primary contact recreation, biological community data, or critical
season dissolved oxygen);

-15


http://www.adeq.state.ar.us/

1 Have been analyzed pursuamtte rules outlined in the State Environmental Laboratory
Certification Program Act, Ark. Code Ann. 828201 et seq.The name and location of
the laboratory should either be readily available or accompany the data;

1 Be accompanied by precise sample Isitation(s) data, preferably latitude and longitude
in either decimal degrees or degrees, minutes, seconds;

1 Be received in either an Excel spreadsheet or compatible format not requiring excessive
formatting; and

1 Have been collected within the period ofart

Tiered approach to qualifying data

As stated above, data must, at a minimum, have been collected and analyzed under a QA/QC
protocol equivalent to or more stringent than that of ADEQ or USGS to be considered for water
guality and designated usssessments. TablB-B describes the defined levels of data quality

for each type of data recognized in making support determinations. These tables are adapted
from the Consolidated Assessment and Listing Methodo(@ALM): Towards a Compendium

of BestPracticesguidance document (EPA 2002).

Tier | and Tier Il data do not meet acceptability requirements and will be used for screening
purposes. Tier lll and Tier IV data meet acceptability requirements and will be considered for
water quality and designateise assessments.

l-16



Table Il -3: Hierarchy of Data Quality L evels forAssessmenUse

Data Data
Use Level

Technical
Component

Spatial & Temporal Coverage

Data Quality

Water quality monitoring
using grab samples

Low spatial and temporal coverage:

1 Only a few sites within a basin

1 Low precision and
sensitivity

1 QA/QC protocols are
not met or followed,

%)
8 Tier 1 Quarterly or less frequent sampling with limite
8 period of record (e.g., 1 day) or QA/QC results are
5 I { Limited data during key periods (e.g., critical ~ inadequate
o hydrological regimes) 1 Methods not
g’ 1 Data older than five (5) years that are kialy documented
= to reflect current conditions {l Inadequate metadata
() —
o One (1) of the following: Moderate spatial and temporal coverage: TLow precision and
O sensitivity
o 1 Water quality monitoring { Stream basin coverage, several sites within ¢ 1 QA/QC protocols
o ) using gralksamples basin followed, QA/QC
o Tier  q Rotating basin surveys 1 Quarterly or bimonthly sampling at fixed results adequate
a I involving single visits stations T Approved SOPs used
) 1 Verified volunteer data  { Sampling only during a key peridd.g., high for field and lab
and/or low flow) 1 Adequate metadata*
1 Data that are likely to reflect current conditior
but may be older than five (5) years
One (1) of the following: Broad spatial and temporal coverageitdswith T Znoddggitgt%f;'s'on
sufficient frequency and coverage to capture
1 Water qualitymonitoring  _ . .~ eventsq' y g P 1 QA/QC protocols
using grab samples ’ followed, QA/QC
1 Rotating basin surveys  { Multiple sites within a basin results adequate
Tier involving multiple visits  q Quarterly, bimonthly, or monthly sampling 1 APproved SOPsised
or automatic sampling during key periods (e.g., critical hydrological ~_ for field and lab
1l 1 Calibrated models regimes), multiple samples at high and low T Adequate metadata*
% (calibration data greater flows.
) than 5 years old) 1 Period ofsampling adequate to monitor for
g l L|m|t_ed use of continuous  chronic conditions for the specific parameter
N monitoring concern (sampling over at least 3 seasons)
P Instrumentation 1 Data five (5) years old or less
W | .
© gter quality monltorlng Broad spatial and temporal (at least 2 years) T ngh_prf_smswn and
5 using composite samples, . ) . . sensitivity
O ! coverage of fixed sites with sufficiefrequency
a series of grab samples, . 1 QA/QC protocols
© - and coverage to capture acute events, chronic
@ and/or continuous it d all oth tential chernicall followed, QA/QC
8 monitoring devices conditions, an "’T other potential chemica results adequate
physical impacts: 11 Approved SOPs used
Tier 1 Multiple sites within a basin for field andiab; .
Bi hi hl ling during k samplers well trained
Vv 1 Bimonthly or monthly sampling during key

periods (e.g., critical hydrological regimes),
including multiplesamples at high and low
flows
1 Continuous monitoring (e.g., use of
thermographs, sondes, or similar devices)
1 Data five (5) years old or less

1 Adequate metadata*

* Adequate metadata includes: time, date, stream name, latitude/longitude, parameters sampled, Chain of Custody from a

State certified lab, and a reference to the QA/QC and standard operating procedures (SOPs) used.
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Biological integrity data

The followingTables(l11-4 through 1117) describe defined levels of data quality for each type of
data recognized in making aquatic life use support determinations. These tables are adapted from
the Consolidated Assessment and Listing Methodo{Gdy-M): Towards a Comgndium of Best
Practicesguidance document (EPA 2002). Tables for determining the level of data quality for
biological, habitat, chemical/physical, and toxicological data types are presented below. It is
important to evaluate data quality when an assedspegformed with more than one data type
results in conflicting designated use attainment decisions. These tables are included only for
aguatic life use determinations because it is the only designated use for which multiple data types
are currently utilied.

Table Ill -4: Hierarchy of BioassessmenApproaches forAquatic Life Assessment

Data Data Technical Components Spatial &Temporal Coverage Data Quality
Use Level

1 Visual observation of biota 9 Low precision and

Low spatial and temporal coverage:

3 — 1 Reference conditions nased . . sensitivity
9 — 1 Simple d taii 1 Extrapolation from other sites 1 Biologist not required
2 ',q:) Imp'e cocumentation 1 Limited monitoring gISt ¥ q
5 . o 9 No biological
a2 1 No taxa identification
o assessment performed
'QE) J (R)nfe (1) assemg!?ge Moderate spatial and temporal coverag T I;Z\rllvsﬁir\if'smn and
g TRe erence conaition pre 9 Minimum of one(1) site . Vit .
3 _ established by a Biologist at . . . 1 Biologist may provide
5 - site or in comparable TLimited to a single sampling correspondence
o - PP ;
5 iq:, watershed 1 Identifications o family level 1 No biological
9 1 Biotic index or narrative assessment performed
evaluation of historical
records
TOne(l) assemblg_ge Broad spatial and temporal coverage: T 'V'Od‘?'fa.te precision ant
1 Reference condition may be 1 May include limited spatial coverage sensitivity

= :::gsspecmc, or composite of with multiple sites, for watershed T ;B’I'J?\I/c;g'sotrpigsir&i
" = Biotic index(int ati level assessments trainir?/ P
‘g Q T m'; 'ZSSEX(':;?E:&Z 'Sn 1 Monitoring of targeted sites during a 1 Biolo igst erforms
& " nar)r/ative el\Jlgluation of ’ singleseason, may be limited biologicalpassessment
% historical records) sampling for sitespecific studies 9
@ 1 Identification to lowest possible taxa*
© - T
S E;WO.(Z) Iass}emblages dition: Broad spatial and temporal coverage: T ?;%Zig\r/ims'on and
3 usegcljona reference condition: 9 Broad coverage of sites for either site 1 Biolo isty erforms
3 > Biotic ind inale di . specific or watershed assessments surveg P

= ! O:On:fjllt?meextr(iil?r?d?ex)lmensmr T Monitoring during two(2) sampling 1 Biolo yist erforms

2 seasons 10logist p

= biological assessment

1 Identification to lowest possible taxa*
9 Conducive to regional assessments
using targeted or probabilistic design

*|dentification to lowest possible taxagenerally genus for macroinvertebrates and species for
fish.
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Table Il -5: Hierarchy of Habitat AssessmenApproaches forAquatic Life Assessment

Data Data
Use Level

Technical Components Spatial & Temporal Data Quality
Coverage

1 Visual observation of habitat
no true assessment

1 Documentation of readily
discernible land use

9 Low precision and
sensitivity
1 Biologist not required

Low spatial and temporal coverag
1 Limited spatial coverage
9 Sporadicvisits

0
O
2] —
O S
2 ) g .
5 = characteristics that might
o alter habitat quality
g 1 Reference conditions not
(]CJ used
o 1 Visual observation of habitat Moderate spatial angmporal 1 Low precision and
3 simple assessment coverage: sgnsitiyity .
é — T Uhs e of tland. use rr:apshfodr 9 Limited spatial coverage and/or TBiologist n;ay provide
8 = goﬁ(rjaitcizoinzmg watershe site-specific studies correspondence
%) = . 1 Limited to annual visits non
D 1 Reference conditions pre specific to season
established by a biologist
fEPA6s Rapi d E Broad spatial and temporal 9 Moderate precision an
Protocolused; bioassessmer coverage: sensitivity
performed 1 Spatial coverage may be limited T Biologist perfo_rms
9 Data on land use may be sampling or broad and survey or provides
- compiled and used to comnensurate with biological training
- o supplement assessment sampling
c = it
GE) - T R;aferenc.(fa. condition ma.i/ bei 9 Assessment during one season
7 z:tgsspem ic, or composite 0 usually the norm |
@ 9 Assessment may be regional or
éa site-specific
o - - -
1 Habitat assessment based c : 1 High precision and
= e Broad spatial and temporal L
o quantitativemeasurements o . overagltoa' P sensitivity
S in- ) i i
3 in-stream parameters, 1 Spatial coverage broad and 1 Biologist performs
8 channellmorphology, gnd corresponding with biological survey
> floodplain characteristics; sampling
- bioassessment performed .
Q P . 9 Assessment during one to two (1
= 9 Data on land use compiled 2) seasons
and used to supplement .
assessment PP 9 Assessment may be regional or
site-specific

9 Reference conditions used &
a basis for assessment
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Table Il -6: Hierarchy of Chemical/Physical Data for FisheriesAssessment

Data Data Technical Component Spatial & Temporal Coverage Data Quality
Use Level

Water quality monitoring using
grab samples

1 Low precision and
sensitivity
1 QA/QC protocols are not

Low spatial and temporal coverage:
1 Only a fewsites within a basin

§ - T o e et ST ol or QaiQC
8_ E’ 1 Limited data during key peric,)ds (e.0. results are inadequate
= = " . . ! 1 Methods not documente
S critical hydrological regimes) 1 Inadequate metadata
Q 1 Data older than fiv¢€5) years that are not
8 likely to reflect current conditions
c
g One(1) of the following: Moderate spatial and temporal coverage: T Is_(e?\rlnvsﬁir\itcflon and
8 1 Water quality monitoring using 9 Stream basin coverage, several sites wit 1 QA/QC protocols
o grab gamplln_g a basin . . . followed, QA/QC results
— — 1 Rotating basin surveys 1 Quarterly or bimonthly sampling at fixed adequate
g - involving singlevisits or stations
2] 2 routine sampling 1 Sampling during a key period (e.g., high T Approved SOPs usedrfo
- = o piing 9 yp CRRLLY field andlab
1 Verified volunteer data and/or low flow) 1 Adequate metadata*
1 Datathat are likely to reflect current
conditions, but may be older than fi(®
years
One(1) of the following: Broad spatial and temporal coverage of sit T g/lec:]dstiagsitg/ precision and
1 Water quality monitoring using with sufficient frequency and coverage to
: 1 QA/QC protocols
grab samples capture acute events: followed, QA/QC results
1 Rotating basin surveys 1 Multiple sites within a basin adequat:a
involving multiple visits or 1 Quarterly, bimonthly, or monthly samplin
— . . . . " 1 Approved SOPs used fo
= routine sampling during key periods (e.g., critical field and lab
= o 1 Limited use of continuous hydrological regimes)nultiple samples at 1 Adequate metadata*
D) [== monitoring instrumentation high and low flows. q
e 1 Synthesis of existing or 1 Period of sampling adequate to monitor f
9) historical information on fish chronic concerns for the specific parame
% tissue contammation levels of concern (sampling over at least 3
% seasons)
i 1 Data five(5) years old or less
".5 All of the following: Broad spatial and temporal (at least 2 year T ?é?\r;ifi:/?ti/lsmn and
% 1 Water quality monitoring using coverage of fixed sites with sufficient 1 OAIQC protocols
- composite samples, series of frequency and coverage to capture acute followedp QAJQC results
grab samples, and continuous events, chronic conditions, and all other ’
> monitoring devices potential chemical/ physical impacts: adequate
o 1 Follow-up sedimenguality 1 Multiple sites within a basin Il ngrgxzﬂaic.)?eﬁsed fo
= sampling or fisktissue analyses { Bimonthly or monthly, including multiple '

trained personnel

at site with high probability of samples at high and low flows 1 Adequate metadata*

contamination 1 Continuous monitoring (e.g., use of
thermographs, sondes, or similar devices
1 Data five(5) years old or less

*Adequate metadata includes: time, date, stream name, latitude/longitude, parameters sampled,
Chainof Custody from a State certified lab, and a reference to the QA/QC and standard
operating procedures (SOPs) used.
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Table Ill -7: Hierarchy of Toxicological Approaches forFisheriesAssessment

Data Data Technical Components Spatial & Temporal Data Quality
Use Level Coverage
Any one(1) of the following: i One(l)'amb|ent' Wgter sample 9 Low precision and

=2 - : tested in a monitoring segment or  sensitivity

£ 5 9 Acute or chronic WET* for site Lab certificati

qC) " = effluentdominated channel A minimum of one(1 | Il ?kncev:/é Ication

g 3 9 Acute ambient water um of one(1) species unkno

» O -

o a Any one(1) of the following: 1 Two (2) amblenF wgter samples  fLow .tq moderate
S 5 . tested in a monitoring segment or  precision and

a = 1 Acute or chronic WET for : o

D 5 effluentdominated channel 5" sensitivity

? 2 . : 1 Two (2) different dates at least twc § Lab certification
-) [ 1 Acute or chronic ambient .

water (2) weeks apart using unknown
9 A minimum of one(1) species
Any one(1) of the following: i Three(_3) ambler_1t V\_/ater samples Moderate_ precision
tested in a monitoring segment or  and sensitivity

S = 1 Acute and chronic WET for site . T Certified Lab

= 5 effluentdominated channel 1 Three(3) different dates at least

0 = . . two (2) weeks apart

N 9 Acute or chronic ambient S .

Q T A minimum of two (2) species for

0 water

% at least twq2) of the tests

= One(1) of the following: fFour or mor e ( O fTHigh precisionand
= 9 Acuteandchronic WET for based on samples collected in a sensitivity

8 > effluentdominated channel monitoring segment or site 1 Certified Lab

8 5 9 Acuteor chronic ambient  § Four(4) different dates at least twc

= water (2) weeks apart

9 A minimum of two(2) species for
at least twq2) of the tests

*Whole Effluent Toxicity (WET) test.
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Data Representativeness Considerations

Spatial and temporal representativeness of data and information must be considered when
characterizing annual ambient conditions for a given monitoring segment.

SpatialDistribution

Arkansas is divided by six major river basins: Red River, Ouachita River, Arkansas River, White
River, St. Francis River, and Mississippi Riv&hese six river basins are subdivided into 38
water quality planning segments based on hydrolbgitaracteristics, anthropogenic activities,
geographic characteristics, and other factors. Water quality planning segments are further broken
down into approximately 1,600 smaller watersheds, based on discrete hydrological boundaries as
defined by the USG 12digit hydrologic unit codes.

Assessment of the Statebs water guality is
planning segments and based on watersheds. Planning segments are congruesigiith 8
hydr ol ogic unit c od eRebch Eile. @hasraliowssgeographicEiifongason Ri v e
system support with designation, characterization, assessment, and management. Sample
locations on streams and open waterbodies should be characteristic of the main water mass or
distinct hydrologic areas.

Arkansas has approximately 682 miles of rivers and streams digitized in the ADEQ Water
Base Layer. The ADEQ Water Base Layer was created from the Medium Resolution (1:100,000
scale) National Hydrography Dataset (NHD). The Medium Resolution NHD incRmtks3rd,

4th and 5th order streams. The NHD combines elements of the Digital Line Graph (DLG) and
EPA River Reach File (RF3): spatial accuracy and comprehensiveness from the DLG and
network relationships, names, and a unique identifier (reach code)rfaceswater features
from RF3. The NHD supersedes DLG and RF3 by incorporating them, not by replacing them.
ADEQ continues to primarily use the Medium Resolution NHD for management and planning
activities, but supplements the database primarily by utjizine High Resolution NHD
(1:24,000scale). The High Resolution NHD includes 1st order streams, or intermittent streams
and ephemeral drainages that flow only during a rainfall event.

Temporal Distribution

The primary database for the 305(b) Reportisgeme ed by ADEQOs Water Qu
Networks. The networks include the montslgmpled Ambient Water Quality Monitoring

Network (AWQMN) stations and the -bnonthly sampled Roving Water Quality Monitoring

Network (RWQMN). The RWQMN stations are dividetto five geographic groups that are

sampled on a rotating twgear schedule. Additional data, including but not limited to lakes
sampling and special projects, developed by ADEQ will be evaluated and used if the sampling
frequency and duration represactual annual ambient conditions.
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At a minimum, water quality samples utilized for assessment purposes should be distributed over
at least three seasons (to include wsiasonal variation) and over two years (to include-inter
year variation)No more tha two-thirds of the samples should be in one year or one season. The
exception to this is analysis of data for thdssignated usdabatrequire seasonallgased water
quality data(e.g., primary contact recreation, biological community data, or critical season
dissolved oxygen).

The spatial and temporal representativeness of a grab sample is a qualitative assessment that is
addressed primarily in the sample design; through thetgmieof sampling sites and use of
procedures that reflect the project goals and environment being sa(neleanonitoring the
presence and magnitude of toxicity at specific sites for potential impacts on aquatic life may
require specialized parametemsgaing). For assessment purposes, grab samples from a given
monitoring site are considered representative of the waterbody for that distance upstream and
downstream in which there are no significant influences to the waterbody that might cause a
change inwater quality (e.g., point source discharges, confluence with another stream, etc.) or
when there is an absence of contextual information indicating unstable hydrologic conditions,
such as: 1precipitation, 2) streamflow, 3) differing land use patterms})ohistoric patterns of
pollutant concentrations in the monitoring segment.

Instrument Error

Instrument error refers to the combined accuracy and precision of a measuring instrument, or the
difference between the value indicated and the actual Valsteument error must be taken into
consideration when conducting water quality standard and use attainment assessments. Water
gual ity data collected from ADEQGO6s monitoring
such that values that exceed the numewater quality standards, but fall within the
precision/accuracy error range of the given field instrument, will not be considered an excursion
from the water quality standard. Séer k ansasd Water Quality and
Quality Assurance Prert Plan (ADEQ 2013) f o r A OiedQiéssrument performance

criteria and for precision/accuracy error range values.

Aggregation of Samples within a Monitoring Segment

Monitoring segments are designed to represent homogenous waters with regard toaligter qu
ADEQ does not typically establish more than one sampling station in any particular monitoring
segment for water quality monitoring programs, but there are occasions where more than one
river or stream station with available data (typically chemptgiéical data) is either established

by ADEQ or another entity. If all monitoring segments were selected to be relatively
homogenous, it follows that any independent sample taken from a monitoring segment is
representative of conditions within that segm@&ince each independent sample is considered to

be representative of the monitoring segnedrihe time of collectionraggregation of independent
samples within a monitoring segment to assess water quality and designated use support is
appropriate.
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If water quality data indicate that a monitoring segment is not homogenous (due to poirt or non

point source discharges), resulting in conflicting attainment conclusions, the monitoring segment
will warrant further examination. The assessor will evaluate data &ach station individually

to confirm impairments and determine whether or not it would be more appropriate to split a

monitoring segment. If data indicate that it is more appropriate to split a segment, the resulting
monitoring segment(s) will be 1@&s®ssed based on data within the neddyined boundaries for

the applicable period of record.

Data Quantity Considerations

The State of Arkansas has abundant surface water resources; it is estimated that 87,617 stream
and river miles, 356,254 acres of pebtitowned lakes, and 800,000 acres of wetlands occur in

the state. With this amount of surface water, it is essential that ADEQ develop a monitoring
strategy that can provide the information necessary to properly assess these resources so that the
physica] chemi cal, and biological integrity of al

ADEQ water quality monitoring goals:
Identify impaired waters

Support the evaluation of program effectiveness
Establish, review, and revise water quality standards
Establish geographic trends in stream quality

= =4 4 A

Refine physical, chemical, and biological assessment tools to improve water quality
assessments

=

Evaluate water quality and designated use attainment for development of the 305(b)
Report

Characterizémpactsof management actions

Determine appropriate management strategies if designated uses are not being attained
Assess the effects of point source dischargers upon water quality

Observe the impact of known nonpoint source pollution trends

Monitor waters of the tte

=4 =2 =4 4 A -

Providelongt er m physi cal, chemical, and biologi ¢
leastdisturbed ecoregion reference waterbodies

Adequate Data Sets for Attainment Determinations

ADEQ strives to follow EPA guidance, which encourages the calleati adequate data to
make wellgrounded attainment determinations (EPA 2005). The use of limited datasets is
acceptable to EPA as limited financial, field, and laboratory resources often dictate the number
of samples that can be collected and analyz&\(E002). EPA has not established, required,

nor encouraged the establishment of rigid minimum sample set size requirements in the water

l-24



guality standards attainment status determination process (EPA 2005). As such, EPA discourages
the use of target sampsgzes applied in an assessment methodology as absolute exclusionary
rules (EPA 2005).

However, EPA recognizes that assessments based on larger sample sets are more likely to yield
accurate conclusions than assessments based on smaller sample setsf #@ndchdiiabe
appropriate to identify an initial sample size screen, but also provide for a further assessment of
sample sets that do not meet the target sample size (EPA 2005).

In an effort to obtain adequate data sets for water quality and designatedtairsenest
deci si ons, Arkansasd6 water quality monitoring
networks

Routine Water Quality Monitoring Activities

Ambient Water Quality Monitoring Network

Water samples are systematically collected monthly aatized for the parameters listed in the
current State of Arkansas Water Quality Monitoring and Assessment Program, Revision 5
(2013b) Flows are determined at a select number of sites taken either by continuous read gages,
wire gages, or staff gages rehg USGS or ADEQ personnel. The AWQMN provides an
overview of water quality conditions and trends at specific sites across the entire state, and
generally produces 60 data points per site over ayiae period

Roving Water Quality Monitoring Network

Water samples are collected from a section of the state orrerithly basis for a twyear

period. The samples are analyzed for the same parameters as the AWQMN stations and
additional parameters, such as Escherichia coli bacteria. The RWQMN typicallycesoti

data points per site. At the end of the {year period, the sampling effort moves to another
section of the state

Non-Routine Water Quality Monitoring Activities

Intensive Surveys
These surveys are implemented to assess the physical, chendéat, ological conditions of
a specific waterbody or watershed.

Special Studies

These studies may or may not be limited to a specific geographic area but may have a very
specific objective (e.g., fish tissue consumption, TMDL development, speefignated use
attainment determination). In addition, these studies may be necessary if an investigation of a
spill area or an area experiencing pollution due to a specific cause is identified
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Ambient Toxicity Testing Program

Water samples arecollectadt | east on a quarterly basis in
laboratory to determine the presence and magnitude of toxicity. These surveys are limited to
specific streams or watersheds

Probabilistic Monitoring

These studies are implemented tovmle a general overview of the conditions of similar
waterbodies, such as lakes of similar characteristics, within an ecoregion.

National Monitoring Initiatives

These studies are nationwide and are implemented to produce a survey of water conditions at a
national or regional scale.

Through the current water quality monitoring programs, ADEQ strives for a minimum of 10
water quality samples to make water quality standard and designated use attainment decisions for
physical and chemical parameters. The pringoal of obtaining 10 data points is to protect
against the occurrence of Type | and Type Il errors. A Type | error would result in assessing a
monitoring segment as naupport when it is actually fully supporting its standards and uses. A
Type Il erra occurs when a monitoring segment is assessed as support despite it actually not
meeting its standards or uses.

For water quality and designated use attainment decisions, data sets containing fewer than 10
(n<10) data points will be used as a screenimgpda Surface water monitoring segments with
fewer than 10 (n<10) data points and two or
monitoring and may be placed into Category 3 for further investigation; impairments based on

this limited dataset may kessessed on a casgcase basis. Once the sample size reaches 10
data points or greater (nO10) .the appropriate

Lakes

Arkansas has many diverse landforms that are distinctly divided into major ecoregions. This
diversity in geology significantly influences the biological, physical, and chemical nature of the

lakes within these regions. The lake area to watershed ratio, watershed land use and geology,
primary purpose of the lake, lake construction, and lake management afl imflue a | a k e
characteristics.

Surveying Ar kans asvioed bkegwas ihitiatedam1089.Curteritly, Arkagsas
has 79 impoundments identified as significant publamined lakes. These lakes range in size
from 60 acres to over 45,000 acrkearger lakes sampled by the Department typically have two
sampling stations, one near the inlet and one near the deepest part of the lake, usually near the
dam. Smaller lakes sampled by the Department will have one sampling station near the deepest

l-26



part d the lake, usually near the dam. Sampling and assessment of each of the lakes generally
occurred once every five years. Water samples are analyzed for routine water quality parameters,
as well as chlorophyll a, bacteria, metals, plankton, and tempeeatdréissolved oxygen depth
profiles.

In 2008, ADEQ revised its lakes monitoring program in order to generate the data necessary to
develop lakespecific water quality standards and monitoring strategies. The Beaver Reservoir
Water Quality Standards and Assment Criteria Development (ADEQ 2005) and the Water
Quiality of Potential Reference Lakes in Two LellelEcoregions of Arkansas (ADEQ 2006)
projects have been completed, and additional studies in the Ozark Highlands and Boston
Mountains have been irdtied to help accomplish this task.

The completion of the Beaver Reservoir Water Quality Standards and Assessment Criteria
Development (ADEQ 2005) project has led to the creation of site specific numeric nutrient
criteria for Beaver Lake. ADEQ is movingrigard with its Nutrient Criteria Development Plan,

with the intention of adapting the methodology, tools, and procedures derived from the Beaver
Lake study to establish numeric nutrient criteria (chlorophyll a and transparency) for additional
lakes aroundhe state. The goal of this project is to develop nutrient criteria that fully recognize
localized conditions and protect the specific designated uses of these waterbodies. Lake
classification and adopti on ofitystdndasds muktalsos i f i c
be completed

Impairment Source Determination

For any monitored surface water segment where a water quality standard has been evaluated as
nonsupport, the source(s) of impairment will be identified using all available informditsdeh (
observation, land use maps, point source location, nonpoint source assessment reports, special
studies, and knowledge of field personnel familiar with the waterbody) and best professional
judgment

Water Quality Analysis Reporter (WQAR)

The Water Quity Analysis Reporter (WQAR) was created to calculate, store, and organize the
attainment results obtained from water quality data. Attainment results are calculated using the
water quality standards in APC&EC Regulation No. 2 and the processes outlinediDE Q06 s
Assessment Methodology.

Station IDs are assigned to monitoring segments where applicable. Monitoring segments with

assigned stations are identified as Amonitor
data from another segment is used foreel uat i ng attai nment, are iId
the assessment unit containing the station data is linked to the unit without the data for tracking

pur poses. Moni toring segments are identified

data awilable with which to evaluate attainment.
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Water quality standards and methodology processes have been entered into the WQAR system as
standard sets. Standard sets contain specific water quality criteria for parameters that apply to
waters. For instancehte fiBost on Mountains Less than 10 sc¢
criteria that apply to Boston Mountain streams with watershed areas of less than 10 mi2 for
temperature, primary and critical season dissolved oxygen, and turbidity all flows and base

fl ows. The ABoston Mountains Less than 10 sq
assessment units in the Boston Mountains ecoregion that have watershed areas of less than 10
mi2. Other standard sets that apply more broadly include parameters sypth asetals,

bacteria, and minerals.

WQAR automatically calculates attainment of each standard using station data pulled directly
from the Laboratory Information Management System. Attainment is calculated for each
standard applied to the monitoring segmiamtthe period of record. The integrated reporting
category for each parameter is examined and the final integrated reporting category is
determined for the monitoring segment.

Water Quality Standard Assessment Methodology

Water quality standards acemprised of: 1) an antidegradation policy, 2) designated uses, and
3) narrative and numeric criteria, which work in concert to protect water quality.

Antidegradation

An antidegradation policy is a requirement of the federal Clean Water Act, which iaatk$ig
prevent or i mi t future degradation of t he n
contains an antidegradation policy that applies to all surface waters of the state. Existing
instream uses and the level of water quality necessary to ptoeeaxisting uses shall be

mai ntained and protected. Arkansasd6 Outstandi
Reg. 2.203, are to be protected and maintained for those beneficial uses and water quality for
which the outstanding resource designatios gianted. These waterbodies will be listed as non

support if the chemical, physical, and/or biological characteristics for which the waterbody was
designated have been determined to be impaired or absent, as defined by the following
assessment criteria.eP APC&EC Reg. 2.204, in those cases where potential water quality
impairment associated with a thermal discharge is involved, the antidegradation policy and
implementing method shall be consistent with Section 310 of the Clean Water Act, 33 U.S.C. §
1326
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Designated Uses

Table IIl -8: Designated Uses an@€orresponding Parameters

Designated Use Parameters
Aquatic Life Biological Integrity (macroinvertebrate and/or fish)
Reg.2.302(F) data.
Domestic Water Supply Compounds that are neasily removed by drinking
Reg.2.302(G) water treatment facilities; compounds with establishe

secondary maximum contaminant levels (e.g., chloric
sulfates, & total dissolved solids).

Primary and Secondary Contact Escherichia col(E. col)) (Fecal Coliform bacteria data
Reg.2.302(D) & (E) will be used in the absence Bf coli data).

Industrial and Agricultural Water Compounds which interfere with industrial uses, sucl

Supply cooling water or the water used in certain manufactu

Reg.2.302(H) and (1) processes; or waters unsu_ltable for I|ves_tock waterin
crop irrigation; most often includes chlorides, sulfate:
& total dissolved solids.

Narrative and Numeric Criteria

Narrative Criteria

APC&EC Regulation No. 2 contains narrative criteria (writtscriptions) that apply to all
waters of the state and are used to evaluate support of applicable uses. Narrative criteria include
general descriptions, such as the existence of nuisance species,atastedoproducing
substances, visible globules ourface waters, and toxins. Narrative criteria are evaluated by
using screening levels, if they are available, as well as other information, including water quality
studies, existence of fish kills or contaminant spills, and photographic evidence. Witees wi
assessed as nsumpport when a violation of any narrative water quality standard has been
verified by ADEQ. In addition, waters will be assessed assupport if any associated numeric
standard of a narrative criterion is violated pursuant to #sessment methodolagy

Numeric Criteria

Numeric criteria are values established in APC&EC Reguldlior? that provide a quantitative
basis for evaluating designated use support and for managing point and nonpoint loadings in
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Ar kansas 6 s urcédaresefor assessmg iastrean waber quality against numerical

criteria areoutlined in Section 6.0

General Standards

Biological Integrity

This section establishes the protocol f o
waters, per APC&C Reg. 2.405:

For all waters with specific aquatic life use designated in Appendix A, aquatic biota should
not be impacted. Aquatic biota should be representative of streams that have the ability to
support the designated fishery, taking intmsideration the seasonal and natural variability

of the aquatic biota community under naturally varying habitat and hydrological conditions;
the technical and economic feasibility of the options available to address the relevant
conditions; and other fdors.

An aquatic biota assessment should compare biota communities that are similar in habitat
and hydrologic condition, based upon either arsiream study including an upstream and
downstream comparison, a comparison to a reference water body whkinsame
ecoregion, or a comparison to community characteristics from a composite of reference
waters. Such a comparison should consider the seasonal and natural variability of the
aquatic biota community. It is the responsibility of the Department to &eathe data for

an aquatic biota assessmeatprotect aquatic life uses designated in Appendix A. Such data
may be used to develop permit effluent limitations or conditions

Assessment Methodology for Biological Integrity

r

as

The aquatic life designated uiseevaluated based on the biological integrity (macroinvertebrate
and/or fish communities) of the waterbody, where biological data exist to make an assessment.
At a minimum, biological and chemical/physical data must have been collected over two seasons

(preferably a minimum of two years) using methods outlinealQuality Assurance Project Plan
with requirements equal to or more stringent than that of ADEQS®%S. Results from acute
and chronic toxicity tests of vertebrates and invertebrates will alsgdieated, when available,
but are not required to make a use determination

Macroinvertebrate Assemblage Analysis

Matrices set forth ifiRapid Bioassessment Protocols for Use in Stream and RRafkin et al.,

1989) are used in analysis of macroinvieréée assemblage samples. Each site will have a Rapid
Bioassessment score derived from a raulkgtric analysis, which includes: 1) Taxa Richness,

2) Ephemeropter®lecopterarricoptera Index (EPT), 3) Hilsenhoff Biotic Index (HBI), 4)
Percent Dominant Coribution. SeeAr kansasd Water Quality
Quality Assurance Project PIafADEQ 2013) at the ADEQ websitehttp://adeg.state.ar.udsr
more information
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Table Il -9: Flowchart Identifying Macroinvertebrate Bioassessment Metrics and Scoring

Criteria
Site Specific Study
Sampling and Analysts
. Biological Condition Scoring Criteria
Metric 6 4 > 0
Taxa Richness? >80% 60-80% 40-60% <40%
Hilsenhoff Biotic Index 3 >85% 70-85% 50-70% <50%

Ratio of EPT to Chironomid Abundances 2 >75% 50-75% 25-50% <25%

% Contribution of Dominant Taxa 4 <20% 20-30% 30-40% >40%
EPT Index2 >90% 80-90% 70-80% <70%
Community Loss Index 5 <0.5 0.5-15 1.54.0 >4.0

! Modified from Plafkin, J.L. M.T. Barbour, K.[Rorter, S.K. Gross, and R.M. Hughes. 1989. Rapid bioassessment
protocols for use in streams and rivers: Benthic macroinvertebrates and fish. U.S. Environmental Protection
Agency, Office of Water Regulations and Standards, Washington D.C. EPA&@001.

2 Score is a ratio of study site to reference site X 100.
3 Score is a ratio of reference site to study site X 100.

4 Scoring criteria evaluate actual percent contribution, not percent comparability to reference site.

° Range of values obtained. Amparison to the reference site is incorporated in these indices.

Biological condition scores are summed (see TdhleQ above) to calculate assemblage
attainment decisions. A biological condition score is calculated for each sample and sample site.
The ratio of scores between the sample site to reference site, or condition, provides the percent
comparability for each stat. Only the percent comparable estimate score is then used to
determine attainment status (Table10). The percent comparable estimate categories are:
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Table Il -10: Scoring Criteria for Macroinvertebrate Assemblage Attainment Decisions

% Comparable

Attainment Status Attribute

Estimate
Comparable to < Expected to support the community structure
090 % )
reference present at the reference site
Supporting 75.88% Should support. a diverse community similar tc
the reference site
Partiall Difference in the biological community may be
y 60-73% due to the poor habitat. Comparisons may be
Supporting e
difficult
Non-supporting <58% Should not be expected to support the

community present at the reference site

Fish Assemblage Analysis

ADEQOG6s Communi ty S{Tabledkll) wid belused m xhe gn&lySi$ of fish
assemblages. The CSI was established utilizing information from the 1987 ecoregion survey
(APC&EC 1987) and supplemented with data from additional-idiasirbed seams identified

by ADEQ personnel. A group of Arkansas ichthyologists reviewed the data. The current metric
scores and similarity ranking categories were established utilizing the prevailing deviations in the
ecoregion survey data set and employ besegsibnal judgment. Ecoregion specific metrics for
watersheds (>10f)ioutlined inAr kansasé Water Quality and Com
Assurance Project Pla(ADEQ 2013), available at the ADEQ websithttp://adeqg.state.ar.us

will be calculated for each site and total scores will be evaluated and assessed as follows
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Table Il -11: Fish Community Structure Index (CSlI)

Total

Ecoregion(s) Score

Category Attribute

Comparable to the best situation to be expected. Balar
trophic structure and optimum community structure
present.

2532 Mostly
Similar

Community structure less than expected. Taxa richnes
lower than expected. Some intolerant taxa loss. Percer
contribution of tolerant forms may increase.

2417  Generally
Similar

16-9 Somewhat Obvious decline in taxa richness due to the loss of tole
Similar forms.Loss of Key and Indicator taxa.

InfluencedGulf Coastal

Few taxa present and normally dominated by (@her
two (2) taxa.

Typical Gulf Coastal andSpring

0-8 Not Similar

Ozark HighlandsBoston Mountains
Ouachita MountainsAR River Valley,

Comparable to the best situation to be expected. Balar
trophicstructure and optimum community structure
present.

22.28 Mostly
Similar

Community structure less than expected. Taxa richnes

2115 Generally ot than expected. Some intolerant taxa loss. Percer

Similar contribution of tolerant forms may increase.

14-8 Somewhat Obvious decline in taxa richness due to the loss of tole
Similar forms. Loss of Key and Indicator taxa.

0-8 Not Similar Few taxa present and normally dominated by(@her

Channel Altered DeltandLeast
Disturbed Delta

two (2) taxa.

Results from fish and macroinvertebrate assemblage analysis,vatbngvaluation of chemical
and physical data, will be used to determine support orsopport of the fisheries designated
use.
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Aquatic Life Use Attainment Determination

Best professional judgment is used in these circumstances to prevent the inafgplispirng of
waters. If a support determination is made due to an unrepresentative sample, it will be explained
in detail in the 305(b) Report and supporting documentation will be provided.

Listing Methodology

Stream and river monitoring segments will listed as norsupport when one or both of the
evaluated biological communities (macroinvertebrates and/or  fish) indicate
perturbation/degradatiofTables IIF12 and 11l-13), or when one or both of the toxicological test
organisms (vertebrate and/or inwdatate) fail more than onambient toxicity studyacute or
chronic toxicity test in a thregear period Table I}14).

Delisting Methodology

Stream and river monitoring segments will be listed as support when evaluated biological
communities (macroinvertedtes and/or fish) do not indicate perturbation/degraddiiables

[11-12 and 11-13), and when there have beenarbient toxicity studyacute or chronic toxicity

test failures in a thregear periodTable I1I-14).

Table 111 -12: Biological Assemblage Assessment Determination

Data Type Support Non-Support
Macroinvertebrate Macroinvertebrate community structui Macroinvertebrate community structure
Community Data analysis indicates comparable to analysis indicates partially supporting or
Available reference or supporting nonsupporting*

Fish Community Data Community Structure Index score is Community Structure Index score is either
Available either mostly or generally similar; somewhat or not similar; absence of sensit
general presence of sensitive and and indicator species*
indicator species

* The fisheries designated use may be assessed as support, despite an initial evaluatisuggonpnif it is
demonstrated that the nesapport assessment is due to unrepresentative biological community data and not an
environmental factor (low dissolvedxygen, low pH, toxicity); based omcceptable variances in ecoregion
assemblage structuredJnder certain conditions, biological community data can be skewed due to an
unrepresentative sample, which includes but is not limited to:

91 Collection of irruptivespecies (e.g., large percentage of yeafigear in an isolated area that is not

representative of the entire ragmdrt dwhdethercmiuhat it o

1 Transitional areas between ecoregions.
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Table Il -13: Aquatic Life Designated Use Listing Protocol

Evaluation Result
Type of Data Final Eic;:t),irsd)
Present Fish Macroinvertebrate Assessment Cat g
Community Community ategory
: : S S FS 1
Fish Community
Macroinvertebrate NS S NS 5
Community
NS NS NS 5
S NA FS 1
NA S FS 1
At Least One
Biological S S FS 1
Community NA NA UA 3
NS NA NS 5
NA NS NS 5

S = Supporting NS = NeBupporting FS = Fully Supporting NA = No Available Data
UA = Unassesseldisting Methodology

Ambient Toxicity Analysis

Results from acute and chronic toxicity tests of vertebrates and invertebrates will also be
evaluated, when available, but are not required to make a use determination.

Table Il -14: Ambient Toxicity Listing Protocol

Evaluation Result

Type of Test Final Assessment Listing Category
Vertebrate Invertebrate
S S FS 1
- S NS NS 5
Acute Toxicity NS S NS 5
NS NS NS 5
S S FS 1
Chronic Toxicity S NS NS >
NS S NS 5
NS NS NS 5

S = Support NS =NeS8upport FS = Fully Supporting
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Specific Standards

Per APC&EC Reg. 2.501 (Applicability), unless otherwise indicated, the following specific
standards shall apply to all surface waters of the state at all times except during periods when
flows are less than the applicable critical flow. Streamtl regulated flow will be addressed on

a caseby-case basis to maintain designated instream uses. These standards apply outside the
applicable mixing zone.

Primary contact recreation, secondary contact recreation, and the majority of lake aquatic life
productivity occur in the epilimnionuppermost stratified layer)therefore, assessment of
designated usdsr lakes and reservoirs conducted on samples from 1.0 meter depth

Unless otherwise stated for a specific standard, the number of samples eatidrmination

of nonsupport is calculated using the total number of samples collected, rounded up to the
near est 6tensdé place (10, 20, 30¢é) , then mu
criterion. For example, given a sample size of 18 aneatgrthan 10 percent exceedance rate, a

total of three (3) exceedances are needed for the determination-etipport (18 samples is

rounded up to 20, then multiplied by the 10% exceedance rate, which equals 2 samples; thus if 3

or more samples exceedcetbriterion, a notsupport evaluation is assigned).

The rounding method used by the Department has been shown to be no less stringent than other
methods approved by EPA for protecting water quality. This method allows the Department to
assess the data ine same way as the samples are collecagiwhole samples. Not using the
rounding method would result in the assessment of partial samples, which does not reflect actual
field sampling procedures.

Refer to Appendix A for ecoregion based Assessment @rifEables; Appendix B for the
Assessment Criteria Table for Arkansasod6 | akes
for Arkansasd major rivers.

Temperature

This section establishes the protocol for determining impairment due to increases in taeperat
of Arkansasd6 surface waters, per APC&EC Reg.

Heat shall not be added to any waterbody in excess of the amount that will elevate
the natural temperature, outside the mixing zone, by more than 5°F (2.8°C) based
upon the monthly average of tineaximum daily temperatures measured at-mid
depth or three feet (whichever is less) in streams, lakes or reservoirs. Maximum
allowable temperatures from mamduced causes in the following waters are:
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Waterbodies Limit 'C (F)

Streams

Ozark Highlands 29(84.2)
Boston Mountains 31 (87.8)
Arkansas River Valley 31 (87.8)
Ouachita Mountains 30 (86.0)
Springwatetinfluenced Gulf Coastal 30 (86.0)
Typical Gulf Coastal 30 (86.0)
LeastAltered Delta 30 (86.0)
ChannelAltered Delta 32 (89.6)
White River(Dam #1 to mouth) 32 (89.6)
St. Francis River 32 (89.6)
Mississippi River 32 (89.6)
Arkansas River 32 (89.6)
Ouachita River (L. Missouri to Louisiana state lin 32 (89.6)
Red River 32 (89.6)
Lakes and Reservoirs 32 (89.6)
Trout waters 20 (68.0)

Temperature requirements shall not apply testféam privatelyowned 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.

Assessment Metbdology for Temperature

Listing Methodology:

Stream and river monitoring segments will be listed assupport when ADEQ determines that
more than 10 percent of the total samples within the period of record exceed the applicable
temperature standard listen APC&EC Reg. 2.502.

Lakes and reservoirs will be listed as rsupport when ADEQ determines that more than 10
percent of the total samples within the period of record exceed the temperature standard of 32°C
(89.6°F). Samples collected 1.0 meter belbw surface of the water will be used to make lake

and reservoir attainment decisions
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Delisting Methodology:

Stream and river monitoring segments will be listed as support when ADEQ determines that 10
percent or less of the total samples within the pesfagcord exceed the applicable temperature
standard listed in APC&EC Reg. 2.502.

Lakes and reservoirs will be listed as support when ADEQ determines that 10 percent or less of
the total samples within the period of record exceed the temperature stah83af@ ¢89.6°F).
Samples collected 1.0 meter below the surface of the water will be used to make lake and
reservoir attainment decisians

Turbidity

As established by APC&EC Reg. 2.503, turbidity will be evaluated for both base flows and all
flows values. Bse flows values represent the critical season, June 1 to October 31, when rainfall
is infrequent; all flows values take into account samples collected throughout the year (including
samples collected between June 1 to October 31). APC&EC Reg. 2.503 states

There shall be no distinctly visible increase in turbidity of receiving waters
attributable to discharges or instream activities. The values below should not be
exceeded during base flow (June to October) in more than 20% of samples. The
values below shdd not be exceeded during all flows in more than 25% of samples
taken in not less than 24 monthly samples.
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Waterbodies Base Flows Values All flows

(NTU) Values (NTU)

Streams

Ozark Highlands 10 17
Boston Mountains 10 19
Arkansas River Valley 21 40
Ouachita Mountains 10 18
Springwatetinfluenced 21 32
Gulf Coastal

Typical Gulf Coastal 21 32
LeastAltered Delta 45 84
ChannelAltered Delta 75 250
Arkansas River 50 52
Mississippi River 50 75
Red River 50 150
St. Francis River 75 100
Trout 10 15
Lakes and Reservoirs 25 45

Assessment Methodology for Turbidity

Base Flows Values

Base flow values apply to data collected between June 1 and October 31

Listing Methodology:

Stream and river monitoring segments will be listed assupport when more than 20 percent
of the total samples between June 1 and October 31 within the period of record exceed the
applicable base flows values, listed in APC&EC Reg. 2.503.

Lakes and reseoirs will be listed as nesupport when more than 20 percent of the total
samples between June 1 and October 31 within the period of record exceed the turbidity standard
of 25 NTU. Samples collected 1.0 meter below the surface of the water will beousafd lake

and reservoir attainment decisions
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Delisting Methodology:

Stream and river monitoring segments will be listed as support when 20 percent or less of the
total samples between June 1 and October 31 within the period of record exceed thelepplicab
base flows values, listed in APC&EC Reg. 2.503.

Lakes and reservoirs will be listed as support when 20 percent or less of the total samples
between June 1 and October 31 within the period of record exceed the turbidity standard of 25
NTU. Samples collged 1.0 meter below the surface of the water will be used to make lake and
reservoir attainment decisians

All Flows Values

All flows values apply to data collected throughout the year, including data collected between
June 1 and October 31.

Listing Methoalogy:

Stream and river monitoring segments will be listed assupport when more than 25 percent
of the total samples (sample set not to be fewer than 24 data points) within the period of record
exceed the applicable all flows values, listed in APC&EQ.R.503.

Lakes and reservoirs will be listed as rsupport when more than 25 percent of the total
samples (sample set not to be fewer than 24 data points) within the period of record exceed the
turbidity standard of 45 NTU. Samples collected 1.0 mettavibthe surface of the water will be

used to make lake and reservoir attainment decisions

Delisting Methodology:

Stream and river monitoring segments will be listed as support when 25 percent or less of the
total samples (sample set not to be fewer @¥adata points) within the period of record exceed
the applicable all flows values listed in APC&EC Reg. 2.503.

Lakes and reservoirs will be listed as support when 25 percent or less of the total samples
(sample set not to be fewer than 24 data pointd)invihe period of record exceed the turbidity
standard of 45 NTU. Samples collected 1.0 meter below the surface of the water will be used to
make lake and reservoir attainment decisions.

If a monitoring segment is assessed as not meeting either the daseflall flows values, or
both, it will be listed as neaupport for turbidity.
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pH

This section establishes the protocol for determining impairment due to fluctuations in pH, per
APC&EC Reg. 2.504:

pH between 6.0 and 9.0 standard units are the apgdkcstandards for streams. For
lakes, the standards are applicable at 1.0 meter depth. As a result of waste
discharges, the pH of water in streams or lakes must not fluctuate in excess of 1.0
standard unit over a period of 24 hours.

Assessment Methodologyor pH

Listing Methodology:

Stream and river monitoring segments will be listed assupport when ADEQ determines that
anthropogenic activities result in a variance from the pH standard (between 6.0 and 9.0 standard
units) in more than 10 percent of tlagal samples within the period of record.

Lakes and reservoirs will be listed as rsupport when ADEQ determines that anthropogenic
activities result in a variance from the pH standard (between 6.0 and 9.0 standard units) in more
than 10 percent of thetal samples within the period of record. Samples collected at 1.0 meter
below the surface of the water will be used to make lake and reservoir attainment decisions.

If the pH value for lakes, rivers, or streams varies from the pH standard due to ratdrabis,
(i.e., anthropogenic activities cannot be identified by ADEQ as the source) the waterbody will
not be listed as nesupport, but will be noted in the 305(b) Report

Delisting Methodology:

Stream and river monitoring segments will be listed ggpet when ADEQ determines that
anthropogenic activities result in variance from the pH standard (between 6.0 and 9.0 standard
units) in 10 percent or less of the total samples within the period of record.

Lakes and reservoirs will be listed as support wi#ADEQ determines that anthropogenic
activities result in variance from the pH standard (between 6.0 and 9.0 standard units) in 10
percent or less of the total samples within the period of record. Samples collected at 1.0 meter
below the surface of the vetwill be used to make lake and reservoir attainment decisions.

Dissolved Oxygen

This section establishes the protocol for determining impairment due to variations in dissolved
oxygen, per APC&EC Reg. 2.505:
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Rivers and Streams

The following dissolved oggn standards must be met:

Waterbodies Limit (mg/l)

Streams Primary Critical
Ozark Highlands

<10 mf watershed 6 2
10 to 100 nfi 6 5
>100 mf watershed 6 6

Boston Mountains
<10 mf watershed 6 2

>10 mf watershed 6 6
Arkansas RiveNalley
<10 mf watershed 5 2
10 mf* to 150 mf 5 3
151 mf to 400 mf 5 4
>400 mf watershed 5 5
Ouachita Mountains
<10 mf watershed 6 2
>10 mf watershed 6 6
Typical Gulf Coastal
<10 mf watershed 5 2
10 mf* to 500 mf 5 3
>500 mf watershed 5 5
Springwatetinfluenced Gulf
Coastal
All size watersheds 6 5
Delta (leastaltered and channel
altered)
<10 mf watershed 5 2
10 mf to 100 mf 5 3
>100 mf watershed 5 5
Trout Waters
All size watersheds 6 6

In streams with watersheds of less than 10 mi2, it is assumed that insufficient water
exists to support a fishery during the critical season. During this time, a D.O.
standard of 2ng/l will apply to prevent nuisance conditions. However, field
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verification is required in areas suspected of having significant groundwater flows
or enduring pools which may support unique aquatic biota. In such waters the
critical season standard for the next size category of stream shall apply.

All streams with watersheds adsls than 10 mi2 are expected to support a fishery
during the primary season when stream flows, including discharges, equal or exceed
1 cubic foot per second (CFS); however, when site verification indicates that a
fishery exists at flows below 1 CFS, suidhdry will be protected by the primary
standard.

Also, in these streams with watersheds of less than 10 mi2, where waste discharges
are 1 CFS or more, they are assumed to provide sufficient water to support a
perennial fishery and, therefore, must meet tissolved oxygen standards of the
next size category of streams.

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 2Z (71.5F) and at the minimum stream flow for that
season.At water temperatures of ¥D (50F), 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 areaxept the Delta
Ecoregion, where the primary season D.O. standard will remain at 5 mg/I.

(C)The critical season dissolved oxygen standard is to be met at maximum
allowable water temperatures and at -Q@ flows. However, when water
temperatures exceed 22 (716'F), a 1 mg/l diurnal depression will be
allowed below the applicable critical standard for no more than 8 hours
during any 24hour period.

Lakes and Reservoirs

Specific dissolved oxygen standards for lakes and reservoirs shall be 5 mg/l. Effluent
limits for oxygerdemanding 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 participaton 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
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conditions may be more accuratelflected by such alternate limits; provided that
these limits shall be compatible with all designated beneficial uses of named lakes
and reservoirs.

Assessment Methodology for Dissolved Oxygen

Dissolved oxygen standards are divided into (@)ccategories:

1) Primary season:Water temperatures are at or below @2
2) Critical season:Water temperatures exceed’22

Listing Methodology:

Stream and river monitoring segments will be listed assupport when more than 10 percent
of the total samples for primary acritical season within the period of record fail to meet the
minimum applicable dissolved oxygen standard listed in APC&EC Reg. 2.505.

Lakes and reservoirs will be listed as rsupport when more than 10 percent of the samples for
primary or critical seas within the period of record fall below 5 mg/L. Samples collected at
1.0 meter below the surface of the water will be used to make lake and reservoir attainment
decisions

Delisting Methodology:

Stream and river monitoring segments will be listsdsupport when 10 percent or less of the
total samples for primary or critical season within the period of record fail to meet the minimum
applicable dissolved oxygen standard listed in APC&EC Reg. 2.505.

Lakes and reservoirs will be listed as supporemiO percent or less of the total samples for
primary or critical season in the period of record do not fall below 5 mg/L. Samples collected at
1.0 meter below the surface of the water will be used to make lake and reservoir attainment
decisions

Radioactivity

This section establishes the protocol for determining impairment due to exceedance of limits for
Radioactivity, per APC&EC Reg. 2.506:

The Rules and Regulations for the Control of Sources of lonizing Radiation of the
Division of Radiological Hedlt, Arkansas Department of Health, limits the
maximum permissible levels of radiation that may be present in effluents to surface
waters in uncontrollable areas. These limits shall apply for the purposes of these
standards, except that in no case shall teeels of dissolved radiwm226 and
strontium90 exceed 3 and 10 picocuries/liter, respectively, in the receiving water
after mixing, nor shall the gross beta concentration exceed 1000 picocuries/liter.
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Assessment Methodology for Radioactivity

Listing Methalology:

Stream and river monitoring segments will be listed assumport when a single sample in the
period of record exceeds the concentration of 3 picocuries/Liter for reZ2ém or the
concentration of 10 picocuries/Liter for strontir8a.

Lakes andeservoirs will be listed as nesupport when a single sample in the period of record
exceeds the concentration of 3 picocuries/Liter for rael@®, or the concentration of 10
picocuries/Liter for strontiur®0. Samples collected at 1.0 meter below thdasar of the water
will be used to make lake and reservoir attainment decisions.

Delisting Methodology:

Stream and river monitoring segments will be listed as support when a no samples in the period
of record exceed the concentration of 3 picocuries/Lderddium226, or the concentration of
10 picocuries/Liter for strontiur0.

Lakes and reservoirs will be listed as support when no samples in the period of record exceed the
concentration of 3 picocuries/Liter for radit@26, or the concentration of 10cpcuries/Liter

for strontium90. Samples collected at 1.0 meter below the surface of the water will be used to
make lake and reservoir attainment decisions.

Bacteria

This section establishes the protocol for assessment of ambient waters, primary and secondary
contact recreation designated uses will be evaluated &sidigerichia colias outlined in Reg.
2.507:

For the purposes of this regulation, all streams with watteds less than 10 mi2
shall not be designated for primary contact unless and until site verification
indicates that such use is attainable. No mixing zones are allowed for discharges of
bacteria.

For assessment of ambient waters as impaired by bactdr@, below listed
applicable values for E. coli shall not be exceeded in more than 25% of samples in
no less than eight (8) samples taken during the primary contact season or during the
secondary contact season.
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The following standards are applicable:

Ctact Recreation Seasons Limit (col/100mL)

Primary Contact ! E. coli Fecal Coliform
1S GM IS5 GM
ERW, ESW, NSW, Reservoi 298 126 400 200
Lakeg
410 - 400 200

All Other Waters

Secondary Contacf
ERW, ESW, NSW, Reservo 1490 630 2000 1000

Lakes
2050 - 2000 1000
All Other Waters

1 May 1 to September 30

2 Applicable at 1.0 meter depth in Reservoirs and Lakes

3For assessment of Individual Sample Criteiat least eight (8) data points

4 For calculation and assessment of Geometric Mgaralculated on a minimum of five (5) samples
spaced evenly and within a thirty (3G)lay period.

50ctober 1 to April 30

The Arkansas Department of Health has the responsibility of approvingd@approving
surface waters for public water supply and of approving or disapproving the suitability of
specifically delineated outdoor bathing places for body contact recreation, and it has issued
rules and regulations pertaining to such uses.

AssessmenMethodology for Bacteria

In the absence dEscherichia coli(E. coli) bacteria data, fecal coliform bacteria data will be
utilized.

For the assessment of ambient waters:

T

Individual samples: per APC&EC Reg. 2.507, at least eight data points must be taken
during the primary contact season (May 1 through September 30) or during the
secondary contact season (October 1 through April 30) of contiguous months to make an
evaluation.

Geometric mean: calculated on a minimum of five samples spaced evenly andawthin
30-day period during either the primary contact season (May 1 through September 30) or
during the secondary contact season (October 1 through April 30), when such data are
available.

In either case, the most recent complete dataset (as described allbvee utilized for
assessment evaluation.
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Listing Methodology:

Stream and river monitoring segments will be listed assupport when the geometric mean for

the applicable contact season is exceeded, or when the applicable standard is exceeded in grea
than 25 percent of the samples collected during contiguous months within the applicable contact
season (as described above).

DelistingMethodology:

Stream and river monitoring segments will be listed as support when the geometric mean for the
applicaltbe contact season is not exceeded, or when the applicable standard is exceeded in 25
percent or less of the samples collected during contiguous months within the applicable contact
season (as described above).

Table Ill -15; Statewide Bacteria Assessmentr@eria

NON-
STANDARD SUPPORT SUPPORT
Escherichia coli
N 0
>, ERW,ESW,and NSW 298 col/100 mL (MaSept) O 25% e x >25%
x  WatersLakes,and ‘ exceedance
% X Reservoirs GM 126 col/100 mL O st anda >standard
S Z o
o 8 All other waters 410 col/100mL (May-Sept) O 25 % e x >25%
o exceedance
N [0)
%, ~ ERW,ESW,andNSW 1490 col/100 mL (anytime) O 25 % e x >25%
<5 Waters Lakes,and ‘ exceedance
% |<£ Reservoirs GM 630 col/100 mL O st anda >standard
oz
(SNO) . R 0 >25%
|(_|DJ O  All other waters 2050 col/100 ml(anytime) O 25 % e X exceedance
Fecal Coliform
— >25%
E g() All Waters including 400 col/100 mL (MaySept) O 25 % e x exceedance
SE  ERW, ESW, Nsw,
o Lakes, and Reservoirs GM 200 col/100 mL O st anda >standard
a o

>25%

All Waters including 2000 col/200 mL (anytime) O 2 5% e x exceedance

ERW, ESW, NSW,

Lakes, and Reservoirs .
GM 1000 col/100 mL O st anda >standard

SECONDARY
CONTACT

ERW: Extraordinary Resource WathiSW: Natural and Scenic Waterw&sW: Ecologically Sensitive Water

*Geometric mean can be calculated for anyda§ period within a season (primary season May 1
through September 30; secondary season October 1 through April 30).
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Toxic Substances

This section establishes the protocol &ssessing impairment due to exceedance of limits for
toxic substances, per APC&EC Reg. 2.508:

Toxic substances shall not be present in receiving waters, after mixing, in such
guantities as to be toxic to human, animal, plant or aquatic life or to inteviéhe

the normal propagation, growth and survival of the indigenous aquatic biota. Acute
toxicity standards may not be exceeded outside the zone of initial dilution. Within the
ZID acute toxicity standards may be exceeded but acute toxicity may not occur.
Chronic toxicity and chronic numeric toxicity standards shall not be exceeded at, or
beyond, the edge of the mixing zone. Permitting of all toxic substances shall be in
accordance with the toxic implementation strategy found in the Continuing Planning
Process. Fornonpermitissues and as a guideline for evaluating toxic substances
not listed in the following tables, the Department may consider No Observed Effect
Concentrations (NOECs) or other literature values as appropriate. For the
substances listed b, the following standards shall apply:

ALL WATERBODIES - AQUATIC LIFE CRITERIA

Substance Acute Values (ug/L) Chronic Values (ua/L)
(24-hr Average)
PCBs 0.0140
Aldrin 3.0
Dieldrin 2.5 0.0019
DDT (& metabolites) 1.1 0.0010
Endrin 0.18 0.0023
Toxaphene 0.73 0.0002
Chlordane 2.4 0.0043
Endosulfan 0.22 0.056
Heptachlor 0.52 0.0038
Hexachlorocyclohexane 2.0 0.080
Pentachlorophenol e[l.OOS(pH)4.869] e[1.005(pH)¢5.134]
Chlorpyrifos 0.083 0.041

* Total of all isomers
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DISSOLVED METALS *

Acute Criteria (CMC) - pa/L(ppb) Chronic Criteria (CCC) - pg/L(ppb)
Substance Formula X Conversion Formula X Conversion
Cadmium e[1.128(lnhardnessr)$.828 (a) e[0.7852(lnhardness}}.490 (C)
Chromium(lll) e[O.819(Inhardness)]+3.688 0.316 e[0.8190(Inhardness)]+l.561 0.860
Chromium (V1) 16 0.982 11 0.962
Copper e[O..9422(Inhardness)‘l,.464 0.960 e[0.8545(lnhardnessn.465 0.960
Lead e[l.273(|nhardness)]..460 (b) e[1.273(Inhardness-)§.705 (b)
Mercury 24 0.85 0.012** NONE
Nickel e[O.8460(Inhardn«-:‘ss)]+3.3612 0.998 e[0.8460(Inhardness)]+1.1645 0.997
Selenium** 20 NONE 5 NONE
Silver e[l.?Z(Inhardness)gSEZ 085 = e NONE
Zinc e[O.8473(Inhardness)]+0.8604 0.978 e[O.8473(Inhardness)]+0.76l4 0.986
Cyanide** 22.36 NONE 5.2 NONE

*These values may be adjusted by a site specific Water Effects Ratio (WER) as defined in 40 CFR Part
131.36 (c).

(a) Calculated as: 1.136672(In hardness)(0.041838)]

(b) Calculated as: 1.462063(In hardness)(0.145712)]

(c) Calculated asl.101672- [(In hardness)(0.041838)]

**Expressed as total recoverable. Mercury based on bioaccumulation of residues in aquatic organisms, rather
than toxicity.

[1-49



ALL WATERBODIES -HUMAN HEALTH CRITERIA

Substance Criteria (ng/L)*
Dioxin (2,3,7,8 TCDD) 0.001
Chlordane 5.0
PCBs (polychlorinated biphenyls) 0.4
alpha Hexachlorocyclohexane 37.3
Beryllium 4000**
Dieldrin 1.2
Toxaphene 6.3

* Criteria based on a lifetime risk factor of 10

**4000 ng/l is also represented as 4.0 ug/l, which isMlagimum contaminant level (MCL) unde

the EPA Safe Drinking Water Act [40 U.S.C. s/s 300f et seq. (1974)]

The permittee shall have the option to developsptific numerical standards for
toxic substances using EPA approved bioassay methodology am@ngei Such
guidance may include but may not be limitedater Quality Standards Handbgok
Guidelines for Deriving Numerical National Water Quality Criteria for the
Protection of Aquatic Organisms and Their Ug@sigust, 1994);Methods for
Measuring theAcute Toxicity of Effluents to Freshwater and Marine Organisms
(EPA 600/490/027F. &' ed. December 20028hort Term Methods for Estimating
the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms
(EPA/600/491/002. &' ed. October @02) or most recent update thereof.

Only ambient water quality data for dissolved metals generated or approved by
ADEQ after March 1, 1993 will be considered in the documentation of background
concentrations for the purpose of developing permit limitations

Assessment Methodology for Toxic Substances

Metals toxicity will be evaluated based on instream hardness values at the time of sample
collection. If the ambient hardness value is less than 25 mg/L, then a hardness value of 25 mg/L
will be used to calcuta metals toxicity.

Listing Methodology:

Monitoring segments will be listed as neapport when more than one exceedance of the
criterion occurs during the period of reco8hmples collected at 1.0 meter below the surface of
the water will be used to makake and reservoir attainment decisions.
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Delisting Methodology:

Monitoring segments wil/ be |listed as support

the criterion during the period of recoamples collected at 1.0 meter below the surfackeof t
water will be used to make lake and reservoir attainment decisions.

Fish Consumption

This section establishes the protocol for assessing impairment due to exceedance of limits for
fish consumption, based on numeric criteria in APC&EC Reg. 2.508 anativarcriteria in
APC&EC Reg. 2.409.

Fish consumption listings are determined in conjunction with the Arkansas Department of
Health.

Assessment Methodology for Fish Consumption

Listing Methodology:

Monitoring segments will be listed as nrsapport for fish consumption if a primary segment of
the fish community (e.g., all predators or all largemouth Wa&s)restrictions for any group of
people(e.g., general population or high risk groups).

Delisting Methodology:

Monitoring segments will be listed as support if there are no fish consumption restrictions or
only alimited consumptiowf fish is recommended (e.g., no more than 2 meals per month or no
consumption of fish over 15 inches).

Nutrients

This section establishes the protocol for assessing impairment due to excess nutrients, per
APC&EC Reg. 2.509:

(A) Materials stimulating algal growth shall not be present in concentrations sufficient to
cause objectionable algal densities or other nuisance tirjuagetatioror otherwise impair any
designated use of the waterbotiypairment of a waterbody from excess nutrients is dependent
on the natural waterbody characteristics such as stream flow, residence time, stream slope,
substrate type, canopy, ripariavegetation, primary use of waterbody, season of the year and
ecoregion water chemistry. Because nutrient water column concentrations do not always
correlate directly with stream impairments, impairments will be assessed by a combination of
factors such s water clarity, periphyton or phytoplankton production, dissolved oxygen values,
dissolved oxygen saturation, diurnal dissolved oxygen fluctuations, pH values, difgatic
community structure and possibly others. However, when excess nutrients resuit in
impairment, based upon Department assessment methodology, by any Arkansas established
numeric water quality standard, the waterbody will be determined to be impaired by nutrients.
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(B) Site Specific Nutrient Standards

Lake Chlorophyll a (ug/L)** Secchi Transparency (m)***

Beaver Lake* 8 1.1

*These standards are for measurement at the Hickory Creek site over the old thalweg, below the
confluence of War Eagle Creek and the White River in Beaver Lake.

*Growing season geometric mean (Mag@ctober)

***Annual Average

Assessment Methodology for Nutrients

Listing Methodology:

Wadeable stream and river monitoring segments will be listed asupport for nutrients when
the following conditions occur:

The mean total phosphorus or total nitroggmcentration of the monitoring segment is
greater than the ?5percentile of the total phosphorus or total nitrogen data from wadeable
stream and river monitoring segments within an ecoregiaah,

TWhen both of the 7Rour data sets indicate at least widhe four water quality translators as
listed in the flow chart are exceedead

10One or both biological assemblages as listed in the flow chart are evaluated as impaired.

Water quality translators are dissolved oxygen fluctuation, dissolved oxygeentmations,
dissolved oxygen percent saturation, and pH. Two separateguf2data sets within the same
critical season (when water temperatures are greater than 22°C) are required for evaluation.

The dissolved oxygen fluctuation translator is consdlereceeded when there is a greater than

3 mg/L fluctuation in concentration. The dissolved oxygen concentration translator is considered
to be exceeded when dissolved oxygen concentration is below the applicable standard for greater
than four consecutivedurs. The dissolved oxygen saturation translator is considered exceeded
when saturation is greater than 125% for four consecutive hours. The pH translator is considered
to be exceeded when pH varies from the standard of between 6.0 and 9.0 standard units.

Any wadeable stream or river segment that exceeds screening level criteria, but lacks adequate

data to assess will be placed into Category 3 (Insufficient Data). Category 3 streams will be
prioritized based on the magnitude of nutrient concentrationabledata, and staff resources

[1-52



Delisting Methodology:

Wadeable stream and river monitoring segments will be listed as support for nutrients if there are
fewer than two (<2) exceedances of nutrient translators for eabbuf2data set and biological
assenblages are fully supported

Assessment Methodology for Nutrient$or Beaver Lake

Listing Methodology foBeaver Lake:

The upper portion of Beaver Lake will be listed as-sapport of its drinking water designated

use when there are three or nmaeriteda witth3dhe five x c e e d a
year period of record. Samples collected 1.0 meter below tfecewf the water will be used to

make lake and reservoir attainment decisions.

The upper portion of Beaver Lake will be listed as-sapport of its drinking water designated
use when there are t hr e eecohitransmrmereyitri®Bithinteex c e e d a
five-year period of record.

Delisting Methodologyor Beaver Lake:
The upper portion of Beaver Lake will be listed as supporting its drinking water designated use
when there are no more than two (2) exceedances of the chloraghygria andno more than
two (2) exceedances of tiecchi transparency criteria within the fiyear period of record.
Samples collected 1.0 meter below the surface of the water will be used to make lake and
reservoir attainment decisions for chloroplayll
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Figure Il -4: Nutrient Assessment Flowchart

WADEABLE STREAM/RIVER NUTRIENT SCREENING CRITERIA No Support

Are mean total phosphorus and/or mean total nitrogen concentrations
for a monitoring segment greater than the 75th percentile of the given
ecoregion during the period of record?

Yes

NUTRIENT ASSESSMENT CRITERIA

Does the monitoring segment have paired? biological collections AND

two seperate 72-hour diurnal data sets??
1

No Yes

|— Insufficient data

Do both of the two 72-hour data sets have any 2 of the 4 water quality translators exceeded?

Dissolved oxygen concentrations fluctuation (amplitude) >3mg/L
Dissolved oxygen below applicable standard for >4 consecutive hours
Dissolved oxygen percent saturation »125% for >4 consecutive hours

pH <6 or >9

No Yes

Support I

Are biological assemblages impaired3?

No Yes

J 1

I ]
Support One Two
Assemblage Assemblages

I— Non-support |— Non-support

Paired data/ collections are defined as combined physical, chemical, and biological collections within the same cale
and/or season.

2 72-hour diurnal dissolved oxygen deployments must occur dun@game critical season (water temperature is >22° C)
¥Section 5.1 discusses the determining factors for biological impairment.
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Mineral Quality

This section establishes the protocol for assessing impairment due to exceedance of limits for
mineral quality Assessment for mineral quality impairment in the State of Arkansas is written
per APC&EC Reg. 2.511, Sections (A), (B), & (C)

(A) Site Specific Mineral Quality Criteria

Mineral quality shall not be altered by municipal, industrial, other waste discharges or instream
activities so as to interfere with designated uses. The following criteria apply to the streams
indicated.

(B) Ecoregion Reference Stream Minerals Values

The following values were determined from Arkansas' {dastirbed ecoregion reference
streams are considered to be the maximum naturally occurring levels. For waterbodies not listed
above, any discharge which results in instream concentrations more Bdmgher than these
values for chlorides (Ql and sulfates (S£p or more than 15 mg/L, whichever is greater, is
considered to be a significant modification of the maximum naturally occurring values. These
waterbodies should be considered as candidatessiar specific criteria development in
accordance with Regs. 2.306 and 2.308. Similarly, site specific criteria development should be
considered if the following TDS values are exceeded after being increased by the sum of the
increases to Cl and SOSuchcriteria may be developed only in accordance with Regs. 2.306
and 2.308. The values listed in the table below are not intended nor will these values be used by
the Department to evaluate attainment of the water quality standards.

ECOREGION REFERENCE STREAMVALUES (mg/L)

Ecoregion Chlorides (Cl) Sulfates (SQ TDS
Ozark Highlands 13 17 240
Boston Mountains 13 9 85
Arkansas River Valley 10 13 103
Ouachita Mountains 6 15 128
Gulf Coastal Plains 14 31 123
Delta 36 28 390

(C) Domestic Water SuppGriteria

In no case shall discharges cause concentrations in any waterbody to exceed 250, 250 and
500mg/L of chlorides, sulfates and total dissolved solids, respectively, or cause concentrations
to exceed the applicable criteria, except in accordance with Re?¥6 2nd 2.308. Lakes and
reservoirs applicable at 1.0 meter depth.

Assessment Methodology for Mineral Quality

Minerals standards are divided into two categories:
1) Waters with site specific standards/Assessed according to site specific values listed in
APC&EC Reg. 2.511(A).
2) Waters without site specific standards:Assessed on the criteria @0 mg/L for
chlorides, 250 mg/L for sulfates, and 500 mg/L for total dissolved solids.
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Waters with Site Specific Standards Listing Methodology:

Monitoring segments wht site specific standards will be listed as 1soipport when greater than
25 percent of the total samples within the period of record exceed the applicable criteria, listed in
APC&EC Reg. 2.511(A).

Waterswithout Site Specific Standards Listing Methodology

Monitoring segments without site specific standards will be listed asumgport when greater
than 10 percent of the total samples within the period of record exceed the applicable criteria,
listed in APC&EC Reg. 2.511(C).

Waterswith Site Specific Statards Déisting Methodology:

Monitoring segments with site specific standards will be listed as support when 25 percent or
less of the total samples within the period of record exceed the applicable criteria, listed in
APC&EC Reg. 2.511(A).

Waterswithout Site Specific Standards D&ting Methodology:

Monitoring segments without site specific standards will be listed as support when 10 percent or
less of the total samples within the period of record exceed the applicable criteria, listed in
APC&EC Reg. 2.51(C).

Statewide Minerals Assessment Criteria

Parameter Standard Support Non-Support
Site Specific Standards (mg/L) See Reg. 2.511(A) O 25% >25%
No Site Specific Standards (mg/l 250/250/500 O 10% >10%

For waterbodies without site specific standarday discharge which results in instream
concentrations more than 1/3 higher than the values found in Reg.2.511(B) for chlorides (Cl) and
sulfates (SG) or more than 15 mg/L, whichever is greater, is considered to be a significant
modification of the maximon naturally occurring values. These waterbodies should be
considered as candidates for site specific criteria developmetcordance with Regs. 2.306

and 2.308. Similarly, site specific criteria development should be considered if the following
TDS valwes are exceeded after being increased by the sum of the increases to CJ.and SO
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Domestic, Agricultural, and Industrial Water Supply Uses

This section establishes the protocol for assessing impairment due to exceedance of limits for
domestic water supply edignated uses, per APC&EC Reg. 2.511(C), and is written in
accordance with the Federal Safe Drinking Water Act (40 § C.F.R 143.3).

(C) Domestic Water Supply Criteria

In no case shall discharges cause concentrations in any waterbody to exceed 250, 250 and
500mg/L of chlorides, sulfates and total dissolved solids, respectively, or cause concentrations
to exceed the applicable criteria, except in accordance with Re}f¥ 2nd 2.308. Lakes and
reservoirs applicable at 1.0 meter depth.

Assessment Methodology for Domestic, Agricultural, and Industrial Water Supply
Use
Listing Methodology:

Monitoring segments will be listed as neapport when greater than 10 percent of tthtal
samples within the period of record exceed the applicable criteria, listed in APC&EC Reg.
2.511(C).

Delisting Methodology:

Monitoring segments will be listed as support when 10 percent or less of the total samples within
the period of record excedlae applicable criteria, listed in APC&EC Reg. 2.511(C).

Ammonia
This section establishes the protocol for det
surface waters, per APC&EC Reg. 2.512:

The total ammonia nitrogen (N) criteria and the frequesfoyccurrence are as follows:

(A) (A)The onehour average concentration of total ammonia nitrogen shall not exceed,
more than once every three years on the average, the acute criterion as shown in the

following tabk:
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pH-DependentValues of the CMC (Acute Criterion)- mg/L

pH Salmonids* Salmonids
Present Absent
6.5 32.6 48.8
6.6 31.3 46.8
6.7 29.8 44.6
6.8 28.1 42.0
6.9 26.2 39.1
7.0 24.1 36.1
7.1 22.0 32.8
7.2 19.7 29.5
7.3 17.5 26.2
7.4 15.4 23.0
7.5 13.3 19.9
7.6 11.4 17.0
7.7 9.65 14.4
7.8 8.11 12.1
7.9 6.77 10.1
8.0 5.62 8.40
8.1 4.64 6.95
8.2 3.83 5.72
8.3 3.15 4.71
8.4 2.59 3.88
8.5 2.14 3.20
8.6 1.77 2.65
8.7 1.47 2.20
8.8 1.23 1.84
8.9 1.04 1.56
9.0 0.885 1.32

* Family of fishes which includesout.

(B) The thirtyday average concentration of total ammonia nitrogen shall not
exceed those values shown as the chronic criterion in the following tables:
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Temperature and pH-Dependent Values of the CCC (Chronic Criterion¥or Fish Early Life Stages
Presenti mg/L

Temperature °C
pH 0 4 16 18 20 22 24 26 28 30
6.5 6.67 6.67 6.06 533 468 412 362 318 280 246
6.6 6.57 6.57 597 525 461 405 356 313 275 242
6.7 6.44 6.44 586 515 452 398 350 3.07 270 237
6.8 6.29 6.29 572 503 442 389 342 300 264 232
6.9 6.12 6.12 556 489 430 3.78 332 292 257 225
7.0 591 591 537 472 415 3.65 321 282 248 2.18
7.1 5.67 567 515 453 398 350 3.08 270 238 2.09
7.2 539 539 490 431 378 333 292 257 226 1.99
7.3 508 5.08 461 406 357 313 276 242 213 1.87
7.4 473 473 430 3.78 332 292 257 226 198 174
7.5 436 436 397 349 306 269 237 208 183 161
7.6 3.98 398 361 318 279 245 216 190 1.67 1.47
7.7 358 358 325 286 251 221 194 171 150 1.32
7.8 3.18 318 289 254 223 196 173 152 133 1.17
7.9 280 280 254 224 19 173 152 133 1.17 1.03
8.0 243 243 221 194 171 150 132 1.16 1.02 0.897
8.1 210 210 191 168 147 129 114 1.00 0.879 0.773
8.2 1.79 179 163 143 126 1.11 0.973 0.855 0.752 0.661
8.3 152 152 139 122 1.07 0.941 0.827 0.727 0.639 0.562
8.4 1.29 129 117 1.03 0.906 0.796 0.700 0.615 0.541 0.475
8.5 1.09 1.09 0.990 0.870 0.765 0.672 0.591 0.520 0.457 0.401
8.6 0.920 0.920 0.836 0.735 0.646 0.568 0.499 0.439 0.386 0.339
8.7 0.778 0.778 0.707 0.622 0.547 0.480 0.422 0.371 0.326 0.287
8.8 0.661 0.661 0.601 0.528 0.464 0.408 0.359 0.315 0.277 0.244
8.9 0.565 0.565 0.513 0.451 0.397 0.349 0.306 0.269 0.237 0.208
9.0 0.486 0.486 0.442 0.389 0.342 0.300 0.264 0.232 0.204 0.179
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Temperature and pH-Dependent Values of the CCC (Chronic Criterion¥or Fish Early Life
Stages Abseni mg/L

Temperature °C
pH 0-7 8 9 10 11 12 13 14 15*  16*
6.5 108 101 951 892 836 784 735 6.89 6.46 6.06
6.6 10.7 9.99 937 879 824 772 724 6.79 6.36 597
6.7 105 981 920 862 8.08 758 711 6.66 6.25 5.86
6.8 10.2 958 898 842 790 7.40 6.94 651 6.10 572
6.9 993 931 873 819 768 720 6.75 6.33 593 556
7.0 9.60 9.00 843 791 741 695 6.52 6.11 573 537
7.1 920 863 809 758 711 6.67 625 586 549 5.15
7.2 875 820 769 721 676 634 594 557 522 490
7.3 824 773 725 6.79 637 597 560 525 492 461
7.4 769 721 6.76 6.33 594 557 522 489 459 430
7.5 709 664 623 584 548 513 481 451 423 3.97
7.6 6.46 6.05 567 532 499 468 438 411 385 361
7.7 581 545 511 479 449 421 395 370 347 3.25
7.8 517 484 454 426 399 374 351 329 309 289
7.9 454 426 399 374 351 329 3.09 289 271 254
8.0 395 370 347 326 3.05 286 268 252 236 221
8.1 341 319 299 281 263 247 231 217 203 191
8.2 291 273 256 240 225 211 198 185 174 163
8.3 247 232 218 204 191 179 168 158 148 1.39
8.4 209 196 184 173 162 152 142 133 125 117
8.5 177 166 155 146 137 128 120 1.13 1.06 0.990
8.6 149 140 131 123 115 1.08 101 0.951 0.892 0.836
8.7 126 1.18 1.11 1.04 0.976 0.915 0.858 0.805 0.754 0.707
8.8 1.07 1.01 0.944 0.885 0.829 0.778 0.729 0.684 0.641 0.601
8.9 0.917 0.860 0.806 0.756 0.709 0.664 0.623 0.584 0.548 0.513
9.0 0.790 0.740 0.694 0.651 0.610 0.572 0.536 0.503 0.471 0.442

*At 15° C and above, the criterion for fish Early Life Stage absent is the same as the
criterion for fish ELS present.

(C) The highest fouday average within a 3@ay period should nexceed 2.5 times
the chronicvalues shown above.

(D) For permitted discharges, the daily maximumsexvenday average permit limit
shall be calculated using the feday average value described above as an
instream value, after mixing and based on a season when fish early life stages
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are present and a seasavhen fish early life stages are absent. Temperature
values used will be 24 when fish early life stages are absent and the ecoregion
temperature standard for the season when fish early life stages are present. The
pH values will be the ecoregion mearueafrom leastdisturbed stream data.

Assessment Methodology for Ammonia:

Total ammonia nitrogen will be evaluated based on concurrently measured instream pH and
temperature, as applicable, at the time of sample collection using APC&EC Reg. Zi%D2(A)
standards. The Chronic Criterion for fish early life stages present apply during the critical season
(April 1 throughOctober 31). The criterion shall be applied as 1) the arithmetic mean of the
analytical results of consecutigy samples when available, 2) the result of individual grab
samples. Samples collected 1.0 meter below the surface of the water will be used to make lake
and reservoir attainment decisions

Listing Methodology:

Stream and river monitoring segments, as well as lakes and resewihitse listed as non
support for ammonia toxicity standards:

I. If more than oneviolation of the Xhour average concentration of total ammonia nitrogen exceeds the
calculatedacute criteriorwithin the period of recordyr

Il. If the highest 4day average whtin a 30day period exceeds 2.5 times di@onic criterion or

[Il. If the 30day average concentration of total ammonia nitrogen exceedbrihr@c criterion

Delisting Methodology:

Stream and river monitoring segments, as well as lakes and reservoits Visled as support
for ammonia toxicity standards:

I. If no more than ongiolation of the Xhour average concentration of total ammonia nitrogen exceeds
the calculateccute criteriorwithin the period of recordyr

II. If the highest 4lay average within a 3@ay period does not exceed 2.5 timesdiw@nic criterion or

[1l. If the 30day average concentration of total ammonia nitrogen does not exceduldhie criterion
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Assessment Criteria for Streams per Ecoreqion

Table 11l -16: Assessment Criteria for Streams in the Arkansas River Valley Ecoregion

PARAMETER STANDARD SUPPORT NON-SUPPORT
DATA POINTS EXCEEDING CRITERIA

TEMPERATURE 31°C 010% >10%

DISSOLVED OXYGEN (mg/L)  Primary Critical ~ Primary Critical Primary Critical
<10 mf 5 2 O 10% >10%
10-150 mf 5 3 O 10% >10%
151-400 mf 5 4 O 10% >10%
>400 mf 5 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
CL/SO/TDS! 250/250/500 O 10% >10%

TURBIDITY

Base Flows 21 NTU O 0% >20%
All Flows 40 NTU 025% >25%

! Except for site specific standards approved in water quality standards.
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Table IIl -17: Assessment Criteria for Streams in thé8oston Mountain Ecoregion

PARAMETER STANDARD SUPPORT NON-SUPPORT

DATA POINTS EXCEEDING CRITERIA

TEMPERATURE 31°C O 10% >10%

DISSOLVED OXYGEN (mg/L)  Primary Critical  Primary Critical Primary Critical

<10 mf 6 2 O 10% >10%

> 10 mf 6 6 O 10% >10%

pH 6 to 9 standard pH unit O 10% >10%

CL/SO/TDS 250/250/500 O 10% >10%
TURBIDITY

Base Flows 10 NTU O 20% >20%

All Flows 19 NTU O 25% >25%

! Except for site specific standards approved in water quality standards.

Table Il -18: Assessment Criteria for Streams in the Delta Ecoregion (Channel Altered)

PARAMETER STANDARD SUPPORT NON-SUPPORT
DATA POINTSEXCEEDING CRITERIA
TEMPERATURE 32°C 010% >10%
DISSOLVED OXYGEN (mg/L)  Primary Critical  Primary Critical Primary Critical
<10 mf 5 2 O 10% >10%
10-100 mf 5 3 O 10% >10%
>100 mf 5 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
CL/SO/TDS! 250/250/500 O 10% >10%
TURBIDITY
Base Flows 75 NTU O 20% >20%
All Flows 250 NTU O 25% >25%

! Except for site specific standards approved in water quality standards.
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Table Il -19: Assessment Criteria for Streams in the Delta Ecoregion (Least Altered)

PARAMETER STANDARD SUPPORT NON-SUPPORT
DATA POINTS EXCEEDING CRITERIA

TEMPERATURE 30°C O 10% >10%

DISSOLVED OXYGEN (mg/L)  Primary Critical ~ Primary Critical Primary  Critical
<10 mf 5 2 O 10% >10%
10-100 mf 5 3 O 10% >10%
>100 mf 5 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
CL/SO/TDS! 250/250/500 O 10% >10%

TURBIDITY

Base Flows 45 NTU O 20% >20%
All Flows 84 NTU O 25% >25%

! Except for site specific standards approved in water quality standards.

Table 111 -20: Assessment Criteria for Streams in the Gulf Coastal Ecoregion (Typical

Streams)
PARAMETER STANDARD SUPPORT NON-SUPPORT
DATA POINTS EXCEEDING CRITERIA
TEMPERATURE 30°C O 10% >10%
DISSOLVED OXYGEN (mg/L)  Primary Critical ~ Primary Critical Primary  Critical
<10 mf 5 2 O 10% >10%
10-500 mf 5 3 O 10% >10%
>500 mf 5 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
CL/SO/TDS! 250/250/500 O 10% >10%
TURBIDITY
Base Flows 21 NTU O 20% >20%
All Flows 32 NTU O 25% >25%

! Except for site specific standards approved in water quality standards.
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Table Ill -21: Assessment Criteria for Streams in the Gulf Coastal Ecoregion (Springwater

Influenced)
PARAMETER STANDARD SUPPORT NON-SUPPORT
DATA POINTS EXCEEDING CRITERIA
TEMPERATURE 30°C O 10% >10%
DISSOLVED OXYGEN (mg/L)  Primary Critical  Primary Critical Primary  Critical
All Watersheds 6 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
CL/SO/TDS' 250/250/500 O 10% >10%
TURBIDITY
Base Flows 21 NTU O 20% >20%
All Flows 32 NTU O 25% >25%

! Except for site specific standards approved in water quality standards.

Table Il -22: Assessment Criteria for Streams in the Ouachita Mountain Ecoregion

PARAMETER STANDARD SUPPORT NON-SUPPORT
DATA POINTS EXCEEDING CRITERIA
TEMPERATURE 30°C O 10% >10%

DISSOLVED OXYGEN (mg/L)  Primary Critical ~ Primary Critical Primary  Critical

<10 mf 6 2 O 10% >10%

>10 mf 6 6 O 10% >10%

pH 6 to 9 standard pldnits O 10% >10%

CL/SO/TDS! 250/250/500 O 10% >10%
TURBIDITY

Base Flows 10 NTU O 20% >20%

All Flows 18 NTU O 25% >25%

! Except for site specific standards approved in water quality standards.
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Table Il -23: Assessment Criteria for Streams in the Ozark Highland Mountain Ecoregion

PARAMETER STANDARD SUPPORT NON-SUPPORT

DATA POINTS EXCEEDING CRITERIA

TEMPERATURE 29°C O 10% >10%
DISSOLVED OXYGEN (mg/L)  Primary Critical ~ Primary Critical Primary  Critical
<10 mf 6 2 O 10% >10%
10-100 mf 6 5 O 10% >10%
> 100 mf 6 6 O 10% >10%
Trout Waters 6 6 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
CL/SO/TDS! 250/250/500 O 10% >10%
TURBIDITY
Base Flows 10 NTU O 20% >20%
All Flows 17 NTU O 25% >25%

T Except for site specific standards approved in water quality standards.

Assessment Criteria for Specific Waterbodies or

Segments
Table Ill -24: Assessment Criteria for the Arkansas River
PARAMETER STANDARD SUPPORT NON-SUPPORT

DATA POINTS EXCEEDINGCRITERIA

TEMPERATURE 32°C O 10% >10%
DISSOLVED OXYGEN (mg/L)  Primary Critical ~ Primary Critical Primary Critical
All Waters 5 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
TURBIDITY
Base Flows 50 NTU O 20% >20%
All Flows 52 NTU O 25% >25%

! Except for site specific standards approved in water quality standards.
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Table Il -25: Assessment Criteria for the Mississippi River

PARAMETER STANDARD SUPPORT NON-SUPPORT

DATA POINTS EXCEEDING CRITERIA

TEMPERATURE 32°C O 10% >10%
DISSOLVEDOXYGEN" (mg/L)  Primary Critical ~ Primary Critical Primary  Critical
All Waters 5 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
TURBIDITY
Base Flows 50 NTU O 20% >20%
All Flows 75 NTU O 25% >25%

! Exceptfor site specific standards approved in water quality stasdar

Table Il -26: Assessment Criteria for the Ouachita River

PARAMETER STANDARD SUPPORT NON-SUPPORT

DATA POINTS EXCEEDING CRITERIA

TEMPERATURE
Little Missouri R. to State Line 32°C 010% >10%
Above Little Missouri R. 30°C O 10% >10%
DISSOLVED OXYGEN (mg/L)  Primary Critical Primary Critical Primary Critical
All Waters 5 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
TURBIDITY
Base Flows 21 NTU O 20% >20%
All Flows 32NTU O 25% >25%

! Except for site specific standards approved in water quality standards.
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Table Ill -27: Assessment Criteria for the Red River

PARAMETER STANDARD SUPPORT NON-SUPPORT

DATA POINTS EXCEEDING CRITERIA

TEMPERATURE 32°C O 10% >10%
DISSOLVED OXYGEN Primary  Critical Primary Critical Primary  Critical
(mg/L)

All Waters 5 5 O 10% >10%
oH 6109 sta_mdard pH S 10% >10%

units

TURBIDITY

Base Flows 50 NTU O 20% >20%

All Flows 150 NTU O 25% >25%

! Exceptfor site specific standards approved in water quality standards.

Table Ill -28: Assessment Criteria for the St. Francis River

PARAMETER STANDARD SUPPORT NON-SUPPORT

DATA POINTS EXCEEDING CRITERIA

TEMPERATURE 32°C O 10% >10%
DISSOLVED OXYGEN (mg/L)  Primary Critical  Primary Critical Primary Critical
All Waters 5 5 O 10% >10%
pH 6 to 9 standard pH unit O 10% >10%
TURBIDITY
Base Flows 75 NTU O 20% >20%
All Flows 100 NTU O 25% >25%

! Exceptfor site specific standards approved in water quality standards.
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Table Il -29: Assessment Criteria for the White River (main stem)

PARAMETER STANDARD SUPPORT NON-SUPPORT
DATA POINTS EXCEEDING CRITERIA
TEMPERATURE
Dam #1 to Mouth 32°C O 10% >10%
Ozark Highlands 29°C O 10% >10%
Trout Waters 20°C O 10% >10%
DISSOLVED OXYGEN Primary Critical Primary Critical Primary  Critical
(mg/L)
Delta 5 5 O 10% >10%
Ozark Highlands 6 6 O 10% >10%
Trout Waters 6 6 O 10% >10%
pH 6 to 9 standard pldnits O 10% >10%
TURBIDITY
Base Flows Delta 45 NTU O 20% >20%
All Flows - Delte’ 84 NTU O 25% >25%
Base Flows Ozark Highlands 10 NTU O 20% >20%
All Flows - Ozark Highland$ 17 NTU O 25% >25%

T Except for site specific standards approved in water quality standards.

2 Criteria based on 90ipercentile of ecoregion values.

Table 1l -30: Assessment Criteria for Arkansas Lakes

PARAMETER STANDARD SUPPORT NON-SUPPORT
DATA POINTS EXCEEDING CRITERIA
TEMPERATURE 32°C O 10% >10%
DISSOLVED OXYGEN (mg/L) 5 O 10% >10%
pH 6 to 9 standard pH units O 10% >10%
CL/SO/TDS 250/250/500 O 10% >10%
TURBIDITY

Base Flows 25 NTU O 20y >20%
All Flows 45 NTU O 259 >25%

! Except for site specific standards approved in water quality standards.

[11-69



This page intentionally left blank.

[-70



Chapter Four RIVERS AND STREAMS WATER QUALITY ASSESSMENT

Physical and Chemical Parameters

Tables 11F31 throughlll -34 summarizethe designated use support and water quality standards
attainment status of the State's river and stream waterbodies. A detailed listing of each
waterbody, designated use and water quality standards attainment assessment, and other segment
specific data i@ located in Appendix A

Table Il -31: Designated Use and Water Quality Standards Support in Arkansas

Degree of Use Support Assessed Total (miles)
Supporting all assessed uses 6820

Not supporting a use 4610.6

Total Waters Assessed 11430.6

Table Il -32: Designated Use Support of Assessed Waters by Use Type

Use Type Support (miles) Non-Support (miles)
Fisheries 7093.6 4119.86
Primary contact 10764.66 637.7
Secondary contact 11402.36 0

Domestic Water Supply 10635.3 408.6

Agri & Industrial WaterSupply 10933.46 468.9

Table Il -33: Total Sizes of Waters ListedasNot Supporting Water Quality Standards
and/or Designated Usgs) by Various Source Categories

Source Categories Stream Miles
Agriculture 1074.5
Industrial point sources 200.96
Municipal point sources 161.9
Resource extraction 7.9
Surface erosion 853.2
Urban runroff 12.7
Other 11.2
Unknown 2663.6
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Table Il -34: Total Sizes of Waters Listed Not Attaining Water Quality Standards by
Various Cause Categories

Cause Categories Stream Miles
Ammonia 29.6
Nitrogen 74.16
Phosphorus 51.56
Chlorides 643.2
Sulfates 533
Total Dissolved Solids 743.8
Siltation/Turbidity 1634.2
Pathogen Indicators 637.7
Aluminum 2.4
Beryllium 24
Cadmium 0
Copper 108.1
Lead 528.4
Mercury 396.7
Nickel 0
Selenium 9
Zinc 167.2
Priority Organics 53.3
Dissolved Oxygen 1885.3
pH 284.4
Temperature 154.6
Toxicity 6

Biological Parameters

Fisheries designated use assessment is a tool used to better characterize the health of the aquatic
biota based on macroinvertebrate and fish community structures.-t&tmortwater quality
impairments either from point and/or nonpoint source inputs or $toontterm seasonal and/or

storm events may not be detected using water quality data from grab samples. Individual short
term events most likely do not have a significant effect on the biological communities within a
stream; however, these communities rbayaffected by frequent shaegrm events that limit full

recovery between episodes. Therefore, biological data, when available, will be the ultimate
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deciding factor of the attainment of the Fisheries designated use, regardless of chemical
conditions.

Between April 1, 2010 and March 31, 2015, nearly 300 aquatic biota samples were collected for
the purpose of watershed assessment surveys or the establishment of ecoregion based indices of
biotic integrity, as well as use support determination. Data are sioleeson line:
www.adeq.state.ar.us/compsvs/webmaster/databases®dome of thessamples were part of

the special project surveys listed in Part Ill, Chafitefables IH35 through 11F49 provide
information on biological samples for various projects throughout this period of record.

Percent comparability evaluation techniques wensed in the evaluation of the
macroinvertebrate and fish communities. Two types of community comparisons were made:
upstrearrdownstream community comparison and least disturbed reference stream comparison.

Macroinvertebrate communities were collectedamnda |l uat ed f ol |l owi ng t he
Bioassessment Protocols.

Fish communities were analyzed following EPA'schnical Support Manual: Waterbody
Surveys and Assessments for Conducting Use Attainability Angli8&3), and direct
comparisons weranade with ecoregion fish community data outlined in the Department's
Physical, Chemical, and Biological Characteristics of Ldaisturbed Reference Streams in
Ar kansas 6 (ADRGRE ¥87).o n' s
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Table Il -35: Upper Saline Watershed Nutrient Criteria Dewelopment and MBMI Pilot
Project (20067 2010)

Plannin Macro- Fish
Site Name H.U.C. Reach Se mer?t Ecoregion Invertebrates Community
9 Collected Collected
AF-1 (Alum Fork) 8040203 -014 2C OM X
NFS02 8040203 -011 2C OM X X
NFS03 8040203 -011 2C OM X X
South Fork Saline a 8040203 -022 e OM X X
Hwy128
Ten Mile Creek al g5,5503 717 2C oM X

Hwy 70

OM = Ouachita Mountains

Table Il -36: Inventory of Biotic Assemblages for Cedar, Cove, Lee, and Webber Creeks

(20092010)
. Macro- Fish
. Planning . .
Site Name H.U.C. Reach Seament Ecoregion Invertebrates Community
9 Collected Collected
CedarCreekatHwy 11116104 -019 3H BM X X
248
Cove CreekatCreek 1110104 010 3H BM X X
Ford Rd
Lee Creek at Hwy 220 11110104 -006 3H BM X X
Lee Creek at 11110104  -005 3H BM X X
Independence Rd
Webber Creekat 1110104 019 3H BM X X
Goines Rd

BM = Boston Mountains
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Table Il -37: White Oak Bayou Biology (2012)

Station Plannin Macro- Fish
Site Name D H.U.C. Reach Se megt Ecoregion Invertebrates Community
g Collected Collected
White Oak Bayou ARKO0162 11110207 -912 3C BM X X
White Oak Bayou ARK0162B 11110207 -912 3C BM X X
White Oak Bayou ARK0162D 11110207 -912 3C BM X X

BM = Boston Mountains

Table Il -38: Assessment of Ecoregion Reference Streams (262®10)

. Planning _ Macro- Fish .
Site Name H.U.C. Reach Segment Ecoregion Invertebrates Community
Collected Collected
Indian Creek 11110202 -020 3H BM X
Hurricane Creek 11110202 -022 3H BM X
lllinois Bayou 11110202 -011 3H BM X
Lee Creek 11110104 -005 3H BM X
Mulberry River 11110201 -006 3H BM X
South Fork SpavinaW 11070209 048t 3] OH X
Flint Creek 11110103 -031 3J OH X
Long Creek 11010001 -054 4K OH X
Yocum Creek 11010001 -052 4K OH X
War Eagle Creek 11010001 -034 4K OH X
Kings River 11010001 -037 4K OH X
Diles Creek 11010011 -399 4H OH X
Weldon Creek 11010010 -550 4H OH X
West Livingston Creek 11010004 -1150 4F BM X
Piney Creek 11010004 -009 4F OH X
Strawberry River 11010012 -011 4G OH X
Rock Creek 11010012 -469 4G OH X

BM = Boston Mountains, OH = Ozark Highlands
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Table Il -39: Aquatic Life Use Attainment Determination of Selected Category 5F Waters
Listed on the 2008 List of Impaired Waterbodies (2002011)

Station Plannin Macro- Fish

Site Name D H.U.C. Reach Segmerglt Ecoregion Invertebrates Community
Collected Collected

Mulberry River ARKO0138 11110201 -009 3H BM X X
Black River at
Corning WHI0003 11010007 -002 4G D X X
Black River at
Pocahontas WHI0025 11010007 -005 4G D X X
Current River WHI0004 11010008 -001 4H D X X
Eleven Point River WHIO005B 11010010 -001 4H D X X
Fourche River WHI0170 11010010 -008 4G D X X
Janes Creek UWJNCO1 11010010 -002 4H OH X X
Martins Creek UWMTCO1 11010010 -004 4H OH X X
Myatt Creek WHI0171 11010010 -010 4H OH X X
Spring Riverat Hardy WHI0022 11010010 -003 4H OH X X
Spring River at
Ravenden WHI0021 11010010 -006 4H OH X X
South Fork Spring WHI0023 11010010 -012 4H OH X X
Warm Fork Spring
River WHI006A 11010010 -008t 4H OH X X
Buffalo River at St.
Joe WHI0049A 11010005 -001 4] OH X X
Buffalo River at
confluence BUFRO9 11010005 -005 4] OH X X

BM = Boston Mountains, D = Delta, OH = Ozark Highlands
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Table Il -40: Physical, Chemical, Biological Assessment of Town Branch, Little Sugar, and
McKissic Creeks (20092010)

. , . Macro- Fish
Site Station Planning . .
Name D H.U.C. Reach Seament Ecoregion Invertebrates ~ Community
g Collected Collected

Town

Branch ARK0056 11070208  -903 3J OH X X
Little

Sugar UWLSCO01 11070208 -035 3J OH X X
Little

Sugar ARK0001 11070208  -003 3J OH X X
McKissick UWMKCO01 11070208 -116 3J OH X X

OH = Ozark Highland

Table Il -41: Inventory of Biotic Assemblages for Mine and Bear Creeks (2011)

. . : Macro- Fish
Site Station Planning . .
Name D H.U.C. Reach Seament Ecoregion  Invertebrates Community

g Collected Collected

Mine

Creek REDO048A 11140109  -934 1c GCP X X
Mine

Creek RED0048B 11140109  -933 1c GCP X X
Mine

Creek REDO0051B 11140109  -932 1c GCP X X
Bear

Creek RED0033 11140109  -025 1c GCP X X
Bear

Creek RED0033D 11140109  -212 1Cc GCP X

GCP = Gulf Coastal Plain
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Table lll -42: Inventory of Aquatic Species of Big and Cove Creek Natural Areas (2011

2012)
. Macro- Fish
. : Planning : :
Site Name Station ID H.U.C. Reach Ecoregion Invertebrates Community
Segment

Collected Collected
Big Creek UWBCKO1 11010014 013 4E BM X X
Big Creek UWBCKO02 11010014 013 4E BM X X
Big Creek UWBCKO03 11010014 013 4E BM X X
Big Creek UWBCKO04 11010014 013 4E BM X X
Cove Creek ARKO0171 11110205 016 3D BM X X
Cove Creek ARKO0172 11110205 016 3D BM X X

BM = Boston Mountais

Table 11l -43: Excavation Activities in and near the Opossum Walk Creek, Van Buren
County, Arkansas (2012)

Station Plannin Macro- Fish
Site Name D H.U.C. Reach Se mer?t Ecoregion Invertebrates Community
g Collected Collected
Opossum
Walk Creek OWCO01 11010014 039 4E BM X
Opossum
Walk Creek OWC02 11010015 039 4E BM X
Opossum
Walk Creek OWC03 11010016 039 4E BM X

BM = Boston Mountains
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Table Il -44: Lower Cache River Restoration Project (2012) All stations located on Cache

River
St«laléion HUC. Reach I;Egrrrl]iggt Ecoregion Macroélc)r:l\éezcr:sgrates FiShC(;Icl)gg:?; l(Jjnity
N1 8020302 016 4B D X X
N2 8020302 016 4B D X X
N3 8020302 016 4B D X
N4 8020302 016 4B D X
N5 8020302 016 4B D X
WDO01 8020302 001 4B D X X
WDO02 8020302 001 4B D X X
WDO03 8020302 001 4B D X X
wDO04 8020302 001 4B D X
WDO05 8020302 001 4B D X
WNO1 8020302 001 4B D X X
WNO2 8020302 001 4B D X X
WNO3 8020302 001 4B D X X
WNO04 8020302 001 4B D X
WNO5 8020302 001 4B D X
D1 8020302 001 4B D X X
D2 8020302 001 4B D X X
D3 8020302 001 4B D X
D4 8020302 001 4B D X
D5 8020302 001 4B D X
D = Delta
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Table Il -45: Two Forks Restoration-Biological Monitoring Program (2012)

. . . Macro- Fish
Site Station Planning . :
Name D H.U.C. Reach Seament Ecoregion Invertebrates  Community
g Collected Collected

Archey

Fork AF-P1 11010014 037 4E BM X X
Archey

Fork AF-P2 11010014 037 4E BM X X
Archey

Fork AF-P3 11010014 037 4E BM X X
Archey

Fork WHI0194 11010014 037 4E BM X X
Middle

Fork MFO1 11010014 028 4E BM X X
Beech

Fork WHI0188 11010014 025 4E BM X

BM = Boston Mountains

Table Il -46: Stream Restoration of Tanyard Creek in the Little Sugar Watershed (2013)

Station Plannin Macro- Fish
Site Name H.U.C. Reach g Ecoregion Invertebrates Community
ID Segment
Collected Collected
Tanyard Creek  TCO1 11070208 - 3J OH X
Tanyard Creek  TCO02 11070208 - 3J OH X
Tanyard Creek  TCO3 11070208 - 3J OH X
Tanyard Creek TC-CON 11070208 - 3J OH X

OH = Ozark Highlands
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Table 11l -47: Data Collection for the Development of NutrientCriteria for Extraordinary Resource

Waterbodies in the Ozark Highlands Ecoegion of Arkansas (2013)

Site Name Station ID H.U.C. Reach Planning Ecoregion Macro- Periphyton
Segment Invertebrates  Community
Collected Collected
Big Creek WHI0142J 11010010 908 4H OH X X
English Creek WHI0142H 11010010 009 4H OH X X
Field Creek WHI0142] 11010010 909 4H OH X X
Gut Creek WHI0142K 11010010 906 4H OH X X
Kings River WHIO009A 11010001 037 4K OH X X
Kings River WHI0123 11010001 042 4K OH X X
Myatt Creek WHI0171 11010010 010 4H OH X X
North WHI0144A 11010004 009 4F OH X X
Sylamore
Creek
North WHI0202 11010004 009 4F OH X X
Sylamore
Creek
Osage Creek  WHI0068 11010001 045 4K OH X X
Osage Creek  WHI0069 11010001 045 4K OH X X
Roasting Ear  WHIO144F 11010004 -910 4F OH X X
Creek
SouthFork WHI0023 11010010 012 4H OH X X
Spring
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Table 11l -47: Data Collection for the Development of NutrientCriteria for Extraordinary Resource

Waterbodies in the Ozark Highlands Ecoegion of Arkansas (2013)

Site Name Station ID H.U.C. Reach Planning Ecoregion Macro- Periphyton

Segment Invertebrates Community
Collected Collected

South WHI0145B 11010004 010 4F OH X X

Sylamore

Creek

Spring River WHI0022 11010010 003 4H OH X X

at Hardy

Spring River WHI0021 11010010 006 4H OH X X

at Ravenden

Strawberry UWSBRO1 11010012 011 4G OH X X

River

Strawberry UWSBR02 11010012 009 4G OH X X

River

OH = Ozark Highlands

Table Il -48 Data Collection for the Development of Nutrient Criteria for Extraordinary Resource

Waterbodies in the Boston Mountain Ecoregion of Arkansas (2012015)

. Peri
Station Plannin Macro- Fish h toﬁ
Site Name H.U.C. Reach g Ecoregion Invertebrates Community y
ID Segment Collec
Collected Collected
ted
Archey Creek ~ WHI0195 11010014 937 4E BM X X X
Beech Fork ~~ UWBHCO1 11010014 025 4E BM X X X
Little Red
River
Big Piney ARK0113 11110202 919 3H BM X X X
Creek
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Table Il -48 Data Collection for the Development of Nutrient Criteria for Extraordinary Resource
Waterbodies in the Boston Mountain Ecoregion of Arkansas (2012015)

. Peri
Station Plannin Macro- Fish h torﬁ
Site Name H.U.C. Reach g Ecoregion Invertebrates Community y
ID Segment Collec
Collected Collected
ted
Big Piney ARKO0118 11110202 021 3H BM X X X
Creek
Hurricane ARK0119 11110202 022 3H BM X X X
Creek
Hurricane ARK0145 11110202 022 3H BM X X N
Creek
North Fork ARK0149 11110202 015 3H BM X X N
lllinois Bayou
lllinois Bayou ~ ARKO0150 11110202 012 3H BM X X X
Middle Fork ARKO0176 11110202 014 3H BM X X N
lllinois Bayou
East Fork ARKO0177 11110202 013 3H BM X X N
lllinois Bayou
Kings River BUFET004 11010001 042 4K BM X X X
Buffalo River BUFR0O2 11010005 012 4] BM X X X
Falling Water ~ BUFT903 11010005 924 43 BM X X X
Creek
Richland LRCO001 11010005 024 43 BM X X X
Creek
Beech Fork UWBHCO01 11010014 023 4E BM X X
Little Red X
River
Lee Creek UWLCKO1 11110104 006 3H BM X X X
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Table Il -48 Data Collection for the Development of Nutrient Criteria for Extraordinary Resource
Waterbodies in the Boston Mountain Ecoregion of Arkansas (2012015)

: Peri
Station Plannin Macro- Fish torﬁ
Site Name H.U.C. Reach g Ecoregion Invertebrates Community y
ID Segment Collec
Collected Collected
ted
Middle Fork ~ UWMFKO1 11010014 030 4E BM X X
Little Red X
River
Middle Fork WHI0043 11010014 028 4E BM X X
Little Red X
River
Buffalo River ~ WHIO049A 11010005 005 4) BM X X X
Salado Creek ~ WHI0151 11010004 012 4F BM X X X
Turkey Creek ~ WHI0187 11010014 925 4E BM X X X
Archey Creek ~ WHI0195 11010014 937 4E BM X X X
Salado Creek ~ WHI0201 11010004 012 4F BM X X X
Kings River WHI0203 11010001 042 4K BM X X X

BM = Boston Mountains
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Table Il -49: Preliminary Evaluation of Designated Use Attainment for the Black River near
Pocahontas, Arkansas

. Macro- Fish
: . Planning . .
Site Name  Station ID H.U.C. Reach Ecoregion Invertebrates Community
Segment
Collected Collected
Black River WHI0025 11010009 005 4G Delta X X
Black River WHI0025A 11010009 005 4G Delta X X
Black River WHI0025B 11010009 005 4G Delta X X
Black River WHI0025C 11010009 005 4G Delta X X
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Chapter Five  LAKES WATER QUALITY ASSESSMENT

Background

Although selected lakes have had some historic,-teng assessments, the water quality data

from the majority ofAr k a nlakes @@ sparse. Some have only specific purpose data, e.g.,
bacteria sampling from swimming areas. A few lakes have been investigated as a short term
project when a specific or potential problem was identified. Such studies were associated with

the Clea Lakes Section of the Water Quality Act, or municipal water supply reservoirs with
treat ment related concerns. I n contrast, t he
relatively large amount of historic, mufpiarameter and mulsite water qualy data.
Additionally, DeGray Reservoir probably has the most extensive historic water quality database

of any reservoir in this region of the country.

Arkansas currently has identified 79 significant pubkoWned lakes (Figure HbB) ranging in

size fom 60 to over 45,000 acres; totaling 357,896 acres. The lakes are categorized into five
ATypeso (OARYyE®@regon, @rimary construction purpose, and certain morphometric
features such as size and average depth (Tab&®)llin 2007, constructiomwas completed on

the Lake Fort Smith dam in Crawford County in northwest Arkansas which combined Lake
Shepherd Springs and the original Lake Fort Smith. The new Lake Fort Smith is 1390 surface
acres, 422 surface acres larger than the original two lakdsiroe

Lake Water Quality Assessment

Since 1989, four | ake water quality assessmen
publicly-owned lakes. Water quality samples, metals, pesticides, and pathogens, as well as
dissolved oxygen and temperatureffjes were collected from most of these lakes betweern mid

July and the end of August in 1989, 1994, 1999, and 2004. Sediment samples were collected in
1994 and plankton samples were collected in 1999 and 2004.

In 2011, ADEQ initiated a sampling program @6 Type A lakes (described below). Water
guality and profile samples are collected quarterly on each lake.

Using lake morphology, ecoregion, and purpose of construction, all lakes are grouped in the
following manner

Type A

These are larger lakes,uadly of several thousand acres in size. They have average depths of 30
to 60 feet and are located in the mountain areas of the State in the Ozark Highlands, Ouachita
Mountains, and Boston Mountains. The watersheds of most are forest dominated, and the
primary purpose of most of these lakes is hydropower and/or flood control. The watershed
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lake area ratio (W/A) is relatively large for these impoundments, but the large reservoir volume
lengthens the water residence time.

Type B

These are smaller laked aplands or steeper terrains of the mountainous regions and are
probably the most heterogeneous group of lakes. Most are 500 acres or less in size and are
located in the Ozark Highlands, Ouachita Mountains and Boston Mountains. Several are located
in moremountainous areas of the Arkansas River Valley. Average depths range from 10 to 25
feet and watersheds are normally dominated by forest lands. The W/A ratios are normally high
which results in a high flushing rate and low water retention time for thesléeshakes.

Type C

This group is composed of smaller lakes of lowlands or flat terrain areas. Sizes range from 300 to
1,000 acres with average depths of normally less than 10 feet. These lakes are located in the
Arkansas River Valley, Gulf Coastal Plairsd Delta ecoregions. Delta lakeghin this group

are generally associated with the Crowleyos
timberlands of both lowland hardwoods and pines, but some are broken by pasture land and
small farms. These lak have relatively small storage volumes due to shallow average depths
and those with higher W/A ratios have high flushing rates.

Type D

These are small impoundments of the Delta area of the State, but include two similar type lakes
from the large rivealluvium of the Gulf Coastal Plains Ecoregion. These lakes are generally 200
to 500 acres in size with average depthamgroximatelyfive feet. This group includes several
natural, oxbow cutoff lakes which have been modified by a water control stricturerease

their isolation from the parent stream and maintain higher dry season water levels. These lakes
are only occasionally flooded by the parent stream and generally have very small direct runoff
watersheds. The other lakes of this type are-made but they are almost totally isolated from

their watershed by levees. Water levels are maintained through occasional pumping from
adjacent waterways. In this group, runoff from watersheds that discharge directly into oxbow
lakes is primarily from row cropgriculture.

Type E

These are large lowland lakes of the Delta, Gulf Coastal Plains, and the large alluvial areas of the
Arkansas River Valley Ecoregion. They range from several thousand to over 30,000 acres in
size, but average depth is usually lessth@ feet. This group also includes four large, oxbow
cutoff lakes which have been substantially modified by construction of drainage ditches, levees
and other water control structures. Watershed types include mixtures of intensive row crop
agriculture, srall farms and pastures (with increasing amounts of confined animal production)
and timberlands
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Figure IIl -5: Significant Publicly-Owned Lakes
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®  Significant Publicacly Owned Lakes

See Table IH50for lake information corresponding to numbers on map.
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Table III -50: Significant Publicly-Owned Lakes

Water
Ave. Shed Eco Primary
No. Lake County Acres Depth (mi?) WI/A® region Purposé Type
1  Winona Saline 1240 30 44.4 22.9 oM w A
2  Dierks Howard 1360 22 114 53.6 oM F A
3  Gillham Howard 1370 21 271 126.6 oM F A
4  DeQueen Sevier 1680 21 169 64.4 oM F A
5 Catherine Hot Spring 1940 18 1516 500.1 oM H A
6  Greeson Pike 7200 39 237 21.1 oM H A
7  Hamilton Garland 7300 26 1441 126.3 oM H A
8  Maumelle Pulaski 8900 23 137 9.9 oM w A
9  DeGray Clark 13200 49 453 22 OoM H A
10 Norfork Baxter 22000 57 1806 52.5 OH H A
11 Beaver Benton 28200 58 1186 26.9 OH H A
12  Greers Ferry Cleburne 31500 60 1153 23.4 BM H A
13  Ouachita Garland 40100 51 1105 17.6 OoM H A
14  Bull Shods Marion 45440 67 6036 85 OH H A
15 Crystal Benton 60 12 4.5 48 OH A B
16  Shores Franklin 82 10 26 202.9 BM R B
17  Spring Yell 82 23 10.5 82 ARV R B
18 Horsehead Johnson 100 16 17.3 110.7 BM R B
19 Wedington Washington 102 16 3 18.8 OH R B
20 Cove Logan 160 10 8.5 34 ARV R B
21 Elmdale Washington 180 8 6 21.3 OH A B
22  Fayetteville Washington 196 15 6 19.6 OH R B
23 Bobb Kidd Washington 200 13 4 12.8 OH A B
24 Wilhelmina Polk 200 10 135 43.2 oM A B
25 Barnett White 245 27 37.5 98 ARV A B
26  Sugarloaf Sebastian 250 12 5 12.8 ARV A B
27  Nolan (Wright) Sebastian 350 9 3.1 5.7 ARV A B
28  Ft. Smith Crawford 1390 73 33.6 BM w B
29 Sequoyah Washington 500 8 275 352 OH R B
30 SWEPCO Benton 531 17 14 16.9 OH w B
31 Charles Lawrence 562 8 18 20.5 OH A B
32 Lee Creek Crawford 634 11 465 469.4 BM W B
33 Beaver Fork Faulkner 900 10 115 8.2 ARV R B
34 Hinkle Scott 965 15 27.5 18.2 ARV A B
35 Brewer Conway 1165 20 36.4 20 ARV W B
36 June Lafayette 60 5 4 42.7 GCP A C
37 Baliley Conway 124 8 7.5 38.7 ARV R C



Table III -50: Significant Publicly-Owned Lakes

Water
Ave. Shed Eco Primary
No. Lake County Acres Depth (mi?) WI/A® region Purposé Type
38  Tricounty Calhoun 280 7 115 26.3 GCP A C
39 Cox Creek Grant 300 6 17 36.3 GCP A C
40  Frierson Greene 335 8 7.3 13.9 D A C
41  Storm Creek Phillips 420 7 8 12.2 D R C
42  Calion Union 510 6 6.7 8.4 GCP A C
43  Poinsett Poinsett 550 7 4.5 5.2 D A C
44  Bear Creek Lee 625 10 6 6.1 D R C
45  UprWhite Oak Ouachita 630 8 20.7 21 GCP A C
46  Atkins Pope 750 6 10.2 8.7 ARV A C
47  Overcup Conway 1025 4 17.2 10.7 ARV A C
48 Lwr White Oak OQuachita 1080 8 42.5 25.2 GCP A C
49 Harris Brake Perry 1300 6 11.2 55 ARV A C
50 Monticello Drew 1520 12.5 6.8 2.9 GCP A C
51 Cane Creek Lincoln 1620 6 24 9.5 GCP A C
52 Wilson Ashley 150 5 1 4.3 D A D
53 Enterprise Ashley 200 5 2 6.4 D A D
54  First Old River Miller 200 4 2 6.4 GCP A D
55 Pickthorne Lonoke 207 5 13.2 40.8 D A D
56 Hogue Poinsett 280 4 2 4.6 D A D
57 Greenlee Monroe 300 6 0.5 1.1 D A D
58 Mallard Mississippi 300 6 0.5 1.1 D A D
59 Grampus Ashley 334 6 2 3.8 D A D
60 Des Arc Prairie 350 6 1 1.8 D A D
61 Wallace Drew 362 5 1 1.8 D A D
62 Pine Bluff Jefferson 500 6 4 5.1 D A D
63 Ashbaugh Greene 500 5 1 1.3 D A D
64 Bois D'Arc Hempstead 750 4 4 3.4 GCP A D
65 Old Town Phillips 900 4 23 16.4 D R D
66 Horseshoe Crittenden 1200 10 135 7.2 D R E
67 Upper Chicot  Chicot 1270 15 14 7.1 D R E
68 Grand Chicot 1400 7 5.5 2.5 D A E
69 GeorgiaPacific Ashley 1700 4 4 15 GCP w E
70 Blue Mountain Logan 2900 9 488 107.7 ARV F E
71 Columbia Columbia 2950 11 48 104 GCP W E
72  Nimrod Yell 3600 8 680 120.9 ARV F E
73 Lower Chicot  Chicot 4030 15 350 55.6 D R E
74 Conway Faulkner 6700 5 136 13 ARV A E
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Table III -50: Significant Publicly-Owned Lakes

Water
Ave. Shed Eco Primary
No. Lake County Acres Depth (mi?) WI/A® region Purposé Type
75 Erling Lafayette 7000 7 400 36.6 GCP W E
76  Ozark Franklin 10600 14 151801 9165.3 ARV N E
77 Felsenthal Bradley 14000 7 10852 496.1 GCP R E
78 Millwood Little River 29500 5 4144 89.9 GCP F E
79 Dardanelle Pope 34300 14 153666 2867.2 ARV N E
Total Acres 357896

*Watershed (Acres)/Area of Lake

* OM=0uachita Mountains; BM=Boston Mountains; OH=0zark Highlands; ARV=Arkansas

River Valley; GCP=Gulf Coastal Plain; D=Delta
+ Primary purpose corresponds with lake creation ndéds.does not correspond with
Designated Use(s) for the lak&/=Water Supply; F=Flood Control; H=Hydropower;

A=Angling (Public Fishing); N=Navigation; R=Recreation
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Water Quality Standards Development

In cooperation with the Little Rock office of the USGS, the Departroeatdinatedorojects to

develop water quality standards for publicdyned lakes. The first phasgas to identify
reference lakes for each of the lake types and differentlakeposes wi t hin each
ecoregions. The goals of the first phagere to develop a process for identifying potential
reference lakes, identify these lakes, and collect water quality data from these lakes to verify
reference conditions. The secbphase includgintensive, multyear water quality sampling to

support the reference lake determination; establish a database that can be used to help determine
water quality trends and criteria; determine the similarities and differences between argd amo

the lakes; and establish a more precise classification of the lakes.

Phasel and Phase Il projects have been completed for the smaller impoundments of the Gulf
Coastal, Mississippi Alluvial Plains, Boston Mountains, and Ozark Highlands ecoregions. Data
produced from these projects have indicated that three to four referenseéakecoregion is
inadequate because of the vast differences within each ecoregion. The approach outlined in the
original projects is being revised to better identify leasturbed ecoregion lakes.

Lakes on the List of Impaired Waterbodies

Part IV of ths report (Table 1V¥5) lists lakes that have had TMDLs completed (Category 4a).
The majority of the TMDLs completed involving lakes have been for mercury contamination of
edible fish tissue. Other TMDLs have been completed for either nutrients or turbidity.

Impaired Uses of Lakes

Table Il -51: Lakes Use Support

Degree of Use Support Total Assessed (acres)
Size Fully Supporting 322,363
Size Not Supporting 35,533
Total Assessed (acres) 357,896
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Table Il -52: Designated Use Support of Assessed Lakes by Use Type

: Support Non-Support
DesignatedUse Type (Lakep Zcres) (Lake ach;es)
Fish consumption 336,306 21,590+
Fisheries 349,270 8,626
Primary ntactRecreation 356,396 1,500
Secondary GntactRecreation 357,896 0
Domestic Water Supply 357,896 0
Agricultural & Industrial Water Supply 357,896 0

+Total surface acres of the oxbow lakes in the Ouachita River basin are unknown.

Table IIl -53: Total Sizes of Lakes Listed Not Supporting Uses by Various Source

Categories
Source Categories Number of Lakes Lake Acres
Industrial Point Source 1 500
Surface erosion 2 4,410
Unknown 24 ~29,686

Table Il -54: Total Sizes of Lakes Listed Not Supporting Uses by Various Cause Categories

Cause Categories Number of Lakes Lake Acres
Nutrients (nitrogen &

phosphorus) 6 4,165
Siltation/Turbidity 2 3,245
PCBs 1 500
Copper 1 335
Mercury 12+ 23,084+
Unknown 2 881

+Total surface acres of the oxbow lakes in the Ouachita River basin are unknown.
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Chapter Six WETLANDS

Arkansas State University and USGS recently collaborated on a wetland study comparing two
types of biological data (macroinvertebrates and diatoms) for indicating water quality conditions
in certain wetlands of the Mississippi Alluvial Plain.

Biological assessment methods frequently used for streams have not been established for
wetlands in the Mississippi Alluvial Plain, yet these methods are used frequently to indicate
ecologicalintegrity for the assessment of aquatic life designatedirusgreams.This study
evaluated macroinvertebrate and diatoommunitiesfor their ability to indicate watequality
conditions in connected depressions in the Cache River Watershed in northeastern Arkansas.
Researchers from Arkansas State University and $J$8Gllaborated orthis wetland study

which wasfunded by USEPA Region 6 adDEQ. Waterquality sampling was conducted at 24

sites in late May, June, and July 2012. Biological samples were collected in conjunction with the
June 2012 sampling event.

Conrected depressions are a type of wetland that has a wide spatial extent within the Mississippi
Alluvial Plain. Macroinvertebrate and diatom metrics and indices were compared to a water
quality disturbance gradient that was calculated using specific condaciaH, and nitrate data
collected athe24 connected depressions.

The highest specific conductance measurements recorded in connected depressions in our study
were an indication of groundwatgrigation runoff that accessed the wetlands via rice field
overflow. Dissolvedoxygen (DO) concentrations measured in the clasewpy connected
depressions also indicated ttagricultural irrigation was influencing water quality; however,

DO actually increased in wetlands influenced by fie&d runoff. Overfowing irrigation that

had been exposed to intense sunlight in rice patties for long periods had DO concentrations much
higher than leasllisturbed connected depressions which have dense canopies that inhibit light
and are a source of organic inpGbnsegently, low DO concentrations were not associated with
agriculture and were not an indication of poor water qualitys Thay be only published aquatic

study were biological condition/integrity and DO had inverse relations.

Results of this study indicateélat naturally occurring, low DO conditions in shallow connected
depressions result in niche space that is limited in other aquatic environs and limiting to many
aguatic species. Given the strong relation of many macroinvertebrate metricsaarfi@gjings

suggest that the ecological relevance of diatom metrics may be easier to interpret and defend for
some wetlands having low DO concentrations under-iiasirbed conditions.
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Chapter Seven PuBLIC HEALTH / AQUATIC LIFE CONCERNS

Background

The 1994 Water Quality Inventory reportontained an Huepth look at bioaccumulative
compounds and trace metals Anr k a nlakessafd streams. It was the culmination of a
cooperative effort with the AGFC to colleainalyze and evaluate data on compounds that could
affect public health or aquatic life. The report contained data collected from numerous streams,
rivers, and lakes. Overall, data collected and/or analyzed during the 1994 reporting period were
much more gtensive than usual. Since that report, the collection and analysis of data has been
concentrated on evaluating the mercury problems discussed in the 1994 report.

During the 1996 reporting peri od, t he Depar
mercuryand its effects on public health. Edible fish tissue (fillets), usually from predatory fishes,

was analyzed for metals and pesticides from 32 lakes and numerous stream segments. These
results are documented in th®DEQ (1996 Integrated Water Quality Monitoring and
AssessmerReport

Since the 1996 reporting period, fish tissue has only been collected from those areas of the State
with the greatest risk and highest concentrations of mercury and/or other fish tissue
contaminants.

Public Health and Aquatic Life Impacts

Fish Consumption Advisories

Table 11155 lists the current fish consumption advisories for the State. The most significant
health advisory changes in the State over the last several years have been the reduction in the
total number of streammiles with dioxin advisories.

The Arkansas Department of HealfADH) is responsible for issuing fish consumption
advisories. Few waters have been added to the fish consumption advisory list since the 1996
report. Some advisories concerning the conswnpoif fish tissue with mercury contamination

have been better defined and some dioxin advisories have been removed and/or scaled back. It is
important to contacADEQ, ADH, or AGFC for the latest advisories.
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Table 111 -55: Fish Consumption Advisories inPlace as of September, 2015

Type Fish Consumption Restricted Pollutant
Waterbody . : : -
/Reach No. Type Size Affected No Consumption Lim. Consumption of
Gen Pop | High Risk | Gen Pop | High Risk Concern
River ~48miles X X Mercury
Bayou High risk groups should not consume flathead catfish, gar, bowfin, pickerel, and blue
Bartholomew 200 or longer, largemouth bass 120 or
08040205002 ) .
08040205012 | The general public should not consume more than 2 meals per wioftéthead catfish
gar , pickerel, bowfin, or bl ue catfi
buffalo 180 or |l onger.
Stream ‘ ~48 miles ‘ X ‘ X ‘ ‘ ‘ Dioxin
Bayou Meto
08020402007 | Consumption of fish from this area is not recommended due to dioxitamination. Thig

applies to all risk groups.

Big Cr Tributary Stream ~2 miles ‘ X ‘ X ‘ ‘ | PCBs
11140208XXX | This stream is closed to fishing due to polychlorinated biphenyl contamination.
Lake ‘ 80 acres ‘ ‘ X ‘ X ‘ ‘ Mercury

Big Johnson Lake
(Calhoun County)

High risk groups have no restrictions on consumption of crappie or buffalo. They shoy
consume all other predators and fpyadators.

The general public has no restrictions on the consumption of crappie or buffalo. They
not consume more thatwo meals per month of all other predators. There is
restriction on consumption of ngpredator fish.

Stream ~20 miles X X Mercury

Champagnolle

08040201003
L. Champagnolle

08040201903

High risk groups should not consume predator ormane d at or speci es

The general public should not consume more than 2 meals per month of the predator
130 or longer. Ther-predatorspecie® r estr i cti

Lake 2,950 acres X ‘ X ‘ Mercury

Lake Columbia

High risk groups do not have any restrictions on the consumption of crappie, channel
catfish. They should not consume all other predators angreatators.

The general public has no restrictions on the consumpfidargemouth bass less than
inches in length, or crappie, channel and blue catfish. They should not consume 4
predators. There are no restrictions on-pogdator fish.

Lake 46 acres ‘ X ‘ X Mercury
Hi gh risk groups shoul d not consume
Cove Creek Lake|  restrictions on all other predator or npredator species.
(Perry County) )
The general public should not consume more than 2 meals per months of largemol
122160 in |l engtmht Theywusmieodlad gemout h b
There are no restrictions on all other predator orprexator species.
Stream 16.8 miles ‘ X ‘ X ’ Mercury
CutOff Creek | High risk groups should not consume predator orpreaiator species.
08040205007

The general public should consume no more than 2 meals per month of the predator
They should not consume the npredator species.

Dorcheat Bayou

Mercury

Stream 50.6 miles ‘ X ‘ X ‘
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Table 111 -55: Fish Consumption Advisories inPlace as of September, 2015

Type Fish Consumption Restricted Pollutant
Waterbody . : : -
/Reach No. Type Size Affected No Consumption Lim. Consumption of
Gen Pop ‘ High Risk | Gen Pop ‘ High Risk Concern
11140208020 Do .
11140208022 High risk groups should not consume predator orpr@dator species.
11140208024 |The general public should not <consume
111402038026 than 2 meals per month of all oth@edator species.
Lake 104 acres ‘ ‘ ‘ X ‘ X Mercury
DryForkLake |Hi gh ri sk groups should not consume | a
(Perry County) )
The general public should not consume more than 2 meals per month of largemou
160 or | ocaregrestrictiondon alleother predator and-pradator species.
Lake ‘ <10 acres ‘ X ‘ X ‘ ‘ | Dioxin

Dupree Lake

Consumption of fish from this area is not recommended due to dioxin contamination
applies to all risk groups.

Felsenthal
Wildlife

Refuge

Lake ‘ 14,000 acres‘ ‘ X ‘ ‘ ‘ Mercury

High risk groupss houl d not eat |l argemout h bass
pickerel, gar, bowfin or drum from this refugéhe general publishould not eat flathea
catfish, gar, bowfin, drum, pickerelbrar gemout h bass 160 or
per month of blue catfish and largemouth bas483nches in length should be eaten fr
this refuge.

Fourche La Fave

River 8.7 miles X X Mercury

High risk groups should not consume

River restrictions on all other predator and ramedator species.
11110206002 )
The general public should not consume more than 2 meals per month of largemouy
160 or | on g eestrictiofistor all ethempredatonand mmedator species.
Lake 22 acres X X ‘ Mercury
High risk groups should not consume | a
?C?Ieteyvsell_;nk; longer, or any gar, bowfin or pickerel.
County) The general public should not consume
The general public should not consume more than two meals per month of gar, |
pickerel, flathead catfish 260 or | on
Johnson Hole Lake ‘ ~50 acres ‘ ‘ ‘ X ‘ X ‘ Mercury
(Van Buren High risk groups should not consume | a
County) )
The gener al public should not consume
Stream ‘ ~12 miles ‘ X ‘ X ‘ ‘ ‘ Mercury
Moro Bay Creek | High risk groups should not consume predator orpr@aiator species.
08040201001 i )
The general public should not consume the predator species. They should not consul
than 2 meals per month of the Rpredator species.
Lake 3,600 acres ‘ ‘ X ‘ X Mercury
NimrodLake |Hi gh risk groups should not consume | a
The gener al public should consume no m
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Table 111 -55: Fish Consumption Advisories inPlace as of September, 2015

Type Fish Consumption Restricted Pollutant
Waterbody . - : . utan
/Reach No Type Size Affected No Consumption Lim. Consumption of
Gen Pop ‘ High Risk | Gen Pop ‘ High Risk Concern
or longer. There are no restrictions on all other predators.
Lake ‘ 40,100 acres ‘ X ‘ X Mercury
_ High risk groups should not consume |
Lake Ouachita || onger, or striped bass 250 or |l onger.
The gener al public should consume no m
or longer, whitebass 30 or | onger, or striped ba
Ouachita River River 66.3 miles X X Mercury
08040201002 ] ] ] ,
08040201004 | High rls_k groups sh_ould not consurfergemouth bass, flathead catfish, pickerel, gal
08040202002 bowfin from this river.
08040202003 | The general public should not consufaegemouth bass, flathead catfish, pickerel, ga
08040202004 | powfin from this river.
River 55.8 miles X ‘ X ‘ ‘ Mercury
Saline River . ] ]
08040204001 | High risk groups should not consume predator orpr@ulator species.
08040204002 | The general public should not consume the predator species. There are no restrictior
nonpredator species.
River ‘ 33.9 miles ‘ X ‘ X ‘ Mercury
Saline River ] ] ]
08040204004 | High risk groups should not consume predator orpr@aator species.
08040204006

The general public should not consume more than 2 meals per month of the predater|
predator species.

Lake Fort Smith

Lake 1,390 acres ‘ ‘ X ‘ X Mercury

Formerly ~ |Hi gh risk groups should not consume bl
Shepherd Springs  all other predator or nepredator species.
Lake Area .
(Crawford The gener al public should not consume
County) 20lébong. No black bass over 200 shoul
other predator or nepredator species.
River 2.0 miles X X Mercury
South Fork Little ] ]
Red River Hi gh risk groups shoul d nlongerconsume | a
11010014036 | The general public should not consume more than 2 meals per month of largemoy
160 or |l onger. There are no restricti
Lake 1,240 acres X X Mercury
Lake Winona

(Saline County)

High risk groups should not consume bl

The gener al public should not consume
longer.

All types 1,240 acres ‘ ‘ X ’ X Mercury

Oxbow Lakes

There is an advisory on all oxbow lakes, backwaters, overflow lakes and bar ditches
by the Ouachita River below Camden. This includes waters inside the Felsenthal N
Wildlife Refuge.

High risk groups should not consume predator orpr@datorspecies.
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Table 111 -55: Fish Consumption Advisories inPlace as of September, 2015

Type Fish Consumption Restricted

Waterbod Pollutant
/Reach N())/ Type Size Affected No Consumption Lim. Consumption of
Gen Pop ‘ High Risk | Gen Pop ‘ High Risk | Concem
The general public should not consume predator species. They should not consun
than 2 meals per month of all npnedator species. There are no restrictions on
consumption of buffalo or crappie.
Lake Total Area X X Mercury
not known
Spring Lake _ .
(Yell County) High risk groups should not consume | a

The general public should not consume more than 2 meals per month of largemouy
160 or |l onger.

Lake Sylvia
(Perry County)

Lake 82 acres X X Mercury

High risk groups should not consume | a

The general public should not consume more than 2 meals per month of largemouy

160 or longer .

Domestic Water Supply Use

The ambient monitoring network provided monthly data from all stations for nitrate and minerals
(chlorides, sulfates, and total dissolved solids) which were compared against the domestic water
supply criteria to assess the protection of the domestic wapgly designated use. Of the more

than 11,430.6 miles assessed for these parameters for domestter supply use support,
approximately408.4miles were not meeting the uddost of the exceedances were caused by
excess mineral concentrationt addition, approximately758.7 stream miles havéad the
domestic water supply designated use removed through site specific amendments to the water
guality standards, to date (not just this period of record).

Source Water Protection Program, Arkansas
Department of Health

Ar k a rSeuace Water Protectidirogram (SWAP) ian EPA program mandated by the 1996
amendments to the Safe Drinking Water Act that required each state to assess all public drinking
water sources for vulnerability to contaminatidResponsibilly for the development of the
SWAP plan and for conducting the vulnerability assessments was given to the Engineering
Division at the ADH, now the Engineering Section atAli.

Vulnerability assessment is a mudtep process consisting of accurate mapping of drinking

water

source | ocations, del ineation of

sour ce

derived from, mapping of potential contaminant locations within abgessment areas, and
producing a susceptibility analysis using a Geographical Information System. The purpose of the
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SWAP is to establish a viable method for assessing vulnerability and for producing accurate
maps intended to serve as the basis for sowater protection planning by public water systems,

their customers, and other interested parties. Source protection programs help to ensure a
continued safe drinking water supply, provide for monitoring flexibility, and limit capital
expenditures for tement. The results of the assessments can also be used by other government
entities and conservation groups to better understand the cumulative effects of various human
activities they alsohelp to determine where the most critical problems are locatgkinva
watershed Ar k a nSNVARB Was approved by EPA Region 6 in November 1999, and the
original assessments were completed in May 20€i8g ArcView 3.2 Currently, USGS is under

contract to ADH to update the SWAP model so that it will support ArcGIK, Mith a

scheduled completion date of July, B0O1 ADHG6s Sour ce Watostinueshod ot ect
providetechnical assistance for the developmergaifrce water protection plah&nd produce

program report elemenés requiredfor new water systems aew drinking water sources. More
information about the SWAP and source water protection planning can be accessed on the
Ar kansas Depart ment of He al twelisite atEngi ne
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/sourceWa
terProtection/Pages/default.aspx
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Chapter Eight REVIEwW OF E P A BIATIONAL RIVERS AND STREAMS
ASSESSMENT 2008-2009

The Department, at the request of u. S. EPA R
Streams Assessment 20809 (2013). The National Rivers and Streams Assessment (NRSA)

was designed to study all rivers and streams of the United States from tls¢ tevegys to the

smallest streams following a statistically validated approach. ADEQ review was initiated to
address discrepancies brought forth by U.S EPA Region VI regarding the percentage of impaired
waters on Arkansaso6 20 0I8tings amd thel peacdntage afOmip@ired 2 0 1 -
waters described from the 26@809 NRSA. In short, the 208809 NRSA classifies 57% of

the Statebds river miles sampled as fAPoor o co
and/ or sal i ni t0oad)lisAdagsifies 4186sob Stafe @ss&sse® waters as impaired
for all parameters, including nutrients, whil

38% and 37% as impaired, respectively.

Furthermore, 2002009 NRSA data indicate biological impairment at approximately 89% of
stations sampled. Impairments of periphyton, macroinvertebrate, and/or fish assemblages were
determined using metrics derived from a lasgale dataset and the asseagkl derivation from
leastdisturbed reference conditions. Due to concerns of longitudinal shifts in assemblage
structure associated with stream orge@anningstaff only assesses biocriteria scores for fishes
collected from wadeable streams. Muitetric indices to evaluate macroinvertebrate or
periphyton assemblages in Arkansas have yet to be established; therefore, comparisons were
only made regarding fish collections. Planning staff thoroughly reviewed fish assemblage data

and are in disagreementontheg opor ti on of site identified as
69) . Pl anning staff analyzed fish assembl ages
stations had less than comparable fish assemblages. However, there were discrepancies between
specfic sites characterized by ADEQ and NRSA as having a poor fish assemblage. Additionally,

10 of ADEQb6s 14 stations were considered as
disproportionate amount of headwater streams may be influencing resultdexpdetation of

water quality and biological impairment for several key reasons. Atiome site visit to

headwater streams, without regard to duration of flow, cannot be expected to portray an accurate
depiction of biotic and abiotic conditions. As mentd, a number of stations sampled were
actually agricultural ditches. These waterbodies should not be included when interpreting the
state of our waters.

The NRSA study design was specifically geared for uneven selection of sites among stream

orders forwadeable and newadeable. Distribution of 2068009 NRSA sites indicated 52%

had watershed areas < 1(°nfirkansas streams with watershed sizes of <f@nd of 1st3rd

order are most likely intermittent, at best. A total of 39 % of NRSA stations deméfied as
intermittent wusing NHD, and 6 sites were cl as
establishes a secondary fisheries use for watersheds £#i0ning the primary season. Of the
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43 <10 mf NRSA sites, 93% were sampled during thiéaal season, May through September,

when sites are not expected to support aquat:i
stations have been more orientated towards larger watersheds to fully assess waters of the State.

In 2008, distributionoADEQO6s water quality monitoring stat
towards streams and rivers with watersheds >180mivever in 2011, a more even distribution

of stations among watershed was observed. From 2008 to 2011, there was a 9% increase of
streamawith <10 mf and a 243% increase in total number of stations. Despite marked increase

of sampling stations between 2008 and 2011, there was a reduction of 2078 impaired miles

bet ween Arkansasé6é 2008 303(d) Ilist and draft

The limitedphysical, chemical, and biological data collected during NRSA studies precludes the
State from making assessment and designated use attainment decisions. However, the State may
utilize NRSA derived data to evaluate further nutrient or aquatic life relsgads.

The EPA has collected data for 262314, but is processing data and evaluating data quality.
The next scheduled assessment will be 22089.
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PART IV WATER QUALITY LIMITED WATERBODIES LIST:
303(d) LisT

Introduction

Clean Water Act Section 303(d@quires states to identify waters which do not meet or are not
expected to meet applicable water quality standards. Wasgbodiesare compiled into a list
known as the 303(d) list. The 21ist of impaired waterbodies(303(d) list) (Tables I\+3
through IV-6) contained in this report has not yet been approved by the U. S. Environmental
Protection Agency.

Methodology

The methodology used for listing of impaired waters (303(d)) is the same as for the 305(b)
assessments. This is detailed in Part I, G&aphree of this document.

Water Quality Limited Waters

Waterbodies listed on the 201ist of impaired waterbodies are depicted on Figuresl IV
(Categorylb and4a listings) and Figure P2 (Category 5 listings)The 2016 list of impaired
waterbody segments is divided irftur tables: a list of stream segmefiiable 1V-1) and a list

of lakes(Table IV-2) not currently meeting water quality standards but have completed TMDLS;
and a list of stream segments (Table-BY andlakes (Table IV-4) listed n Category 5 as
described below.

Waterbodies will be classified in the following manner:
Category 1. Attains all water quality standards for all designated uses; categorized by existence

of a TMDL or not for one or more constitus:

la. Attaining water quality standards for all designated uses, no use is threatened. No
TMDL exists for any constituents.

1b. Attaining all water quality standards for all designated uses; however, a TMDL
remains in place for one or more constituents

Category 4. Water quality standards are not attained for one or more designated uses but the
development of a TMDL is not required because:

4a. A TMDL has been completed for the listed parameter(s);

4b. Otherpollution control requirements are expected to result in the attainment of the
water quality standard; or

4c. Nonsupport of the water quality standard is not caused by a pollutant.
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Category 5 The waterbody is impaired, or one or more water quality srasdmay not be
attained. Waterbodies in Category 5 will be prioritized as:

High

1 Truly impaired; develop a TMDL or other corrective action(s) for the listed
parameter(s).

Medium

1 Waters currently not attaining standards, but may bdistbal with future
revisions to APC&EC Regulatiddo. 2, the state water quality standards; or

1 Waters which are impaired by point source discharges and future permit
restrictions are expected to cat¢he problem(s).

Low

1 Waters currently not attaining one or more water quality standards, but all
designated uses are determined to be supported; or

1 There is insufficient data to make a scientifically defensible decision concerning
designated use attaimmt; or

1 Waters ADEQ assessed as unimpaired, but were assessed as impaired by EPA.

TMDL Prioritization

The Arkansas Department of Envi r-Ggemnmé@son farl Qual
Assessment, Restoration, and Protection wunder
(4/17/2015) in accordance with the new measures set forth by the United S$tatesBental

Protection Agency (EPARttps://www.adeq.state.ar.us/water/planning/integrated/pdfs/long
term-visionfor-arkansas2015041 7pdf

ADEQ has been working in conjunction with the Arkansas Natural Resources Commission
(ANRC) to target resources for water quality improvements within the state. The ANRC is
responsible for developing and i mpMamagenenti ng A
Program. ANRC prioritized ten basins in Arkansas using stakeholder involvement coupled with

a sciencébased process. For TMDL prioritization, nine of the ten ANRC basins were chosen
because they have i mpair ment s)list to ghe Drafta2zfldy f r o
303(d) list. ADEQ plans to work towards TMDL or alternative plan development for the
currently selected basins by 2022.
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FigurelV-1: Ar kansas6 Waterbodies
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Figure IV-2 : A r klmpaised Walerbodies without Completed TMDLs (Category 5)
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New and Removed Listings

Most of Arkansasdé6 water quality standards wer
of Arkansas survey (reference). Ledsturbed waterbodies, approximatalix, in each of the
ecoregions were studied; the data compiled; average concentrations of water quality constituents
were calculated, and standards were set based on those averages. On occasion, water quality
standards for certain constituents, such iasotived oxygen, temperature, and pH, will not be
attained simply because of weather related conditions. As a result, some waterbodies will be
evaluated as impaired during one period of record, only to be evaluated as fully supporting the
next. For exampletwentysix waterbodies were evaluated as impaired for dissolved oxygen
during the 2016 period of record, while four others that had been on the 2014 303(d) list were
evaluated as fully supporting and were removed from the 2016 list. Likewise, threbodasr

were evaluated as impaired for temperature, while eight others that had been on the 2014 303(d)
list were evaluated as fully supporting and were removed from the 2016 list. These waterbodies
may or may not be assessed as impaired in 2018, depeamdihg data.

In addition, some waterbodies have been evaluated as impaired for a constituent simply because
the natural background characteristics of the water body are significantly different than the
ecoregion average. This occurs mostly with the watality standards for pH, dissolved
oxygen, and temperaturghe table below lists the number of pollutant pairs that have been
listed and delisted for the 2016 period of record. A pollutant pair is one waterbody and one water
constituent. One water body gn&ave more than one constituent not meeting water quality
standards, such as pH and temperature. In this case, that would equal two pollutant pairs.

The implementation of nonpoint source best management practices has been effective in
reducing pollutante nt ering three of Arkansasodé rivers.
River, the St. Francis River, and Days Creek have been reduced and the waterbodies are now
meeting turbidity standards. In addition, portions of Bayou DeView, listed for excdesaite
concentrations, have also been removed from the impaired waterbodies list. The Arkansas
Natural Resources Commission partnered with land owners within these watersheds and
provided education, demonstration, expertise, and financial assistance émanpland install

best management practices. These success stories can be read on the EPA website:
http://www.epa.gov/pollutedunoff-nonpointsource-pollution/nonpoirdsourcesuccesstories
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Table IV-1: Waterbody pollutant pairs added and removed for the 2016 period of record

Added Pollutant Pairs (72)
Number of

Removed Pollutant Pairs(98)

Pollutant Pairs Pollutant Number of Pairs
Minerals (CI,.SOy, TDS) 19 Minerals (CI,SOy, TDS) 31
Turbidity 3 Turbidity 20
Metals (Cu, Pb, Zn, Se) 13 Metals (Cu, Pb, Zn, Se) 27
PathogensKE. coli) 1 PathogensHE. coli) 0
Dissolved Oxygen 26 Dissolved Oxygen 4
Temperature Temperature 8
pH pH 8
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Streams in Category 3 due to Insufficient Data to
Complete Nutrient Assessment

Table IV-2: Streams in Category 3 due to Insufficient Data to Complete Nutrient

Assessment
ADEQ

Planning Data Total Total Monitoring
Stream Name HUC Segment Source Phosphorus  Nitrogen Station
Ballard Creek 11110103 3J ANRC X X
Baron Fork 11110103 3J ANRC X X ARKO007
Baron Fork at Dutch Mills, AR 11110103 3J USGS X X ARKO007
Baron Fork near Morrow, AR 11110103 3J USGS X X ARKOO7A
Bayou Bartholomew @ GarreBridge 8040205 2B USGS X UWBYBO03
Bayou Bartholomew @ Meroney 8040205 2B USGS X
Bayou Bartholomew @B1 8040205 2B ANRC X X
Bayou Bartholomew @B1 8040205 2B Equilibrium X
Bayou Bartholomew @B2 8040205 2B ANRC X X
Bayou Bartholomew @B2 8040205 2B Equilibrium X
Bayou Bartholomew @B3 8040205 2B ANRC X X UWBYBO03
Bayou Bartholomew @B3 8040205 2B Equilibrium X UWBYBO03
Big Creek @ Carver 11010005 4] USGS/ NPS X X BUFTO06

USGS/

Big Creek near Mt. Judea 11010005 4] BCRET X X
Brentwood Mountain Road @Site 7 11010001 3J AWRC X
Brushy Creek @MB 8020205 3J ANRC X X
Brushy Creek @UB 8020205 3J ANRC X X
Cedar Creek in Gulf Mt WMA nr Scotland, AF 11010014 3l USGS X X
Clear Creek on Hwy 265 11110103 3J USGS X
Clear Creelon Hylton Rd 11110103 3J USGS X
Copper Creek @CC 8020205 2B ANRC X X
Copper Creek @CC 8020205 2B Equilibrium X
Cousart Bayou @C1 8040205 2B Equilibrium X X
Cousart Bayou @C1 8040205 2B ANRC X X
Cousart Bayou @C2 8040205 2B Equilibrium X X OUA0149
Cousart Bayou @C2 8040205 2B ANRC X X OUA0149
Cypress Creek @CYP 11110203 3F ANRC X
Cypress Creek @CYP 11110203 3F Equilibrium X
Cypress Creek nr Birdtown, AR 11110205 3F USGS X ARKO0132
Deep Bayou @D1 8040205 2B ANRC X
Deep Bayou @D1 8040205 2B Equilibrium X
Deep Bayou @D2 8040205 2B ANRC X OUA0149
Deep Bayou @D2 8040205 2B Equilibrium X OUA0149
Deep Bayou @D3 8040205 2B ANRC X
Deep Bayou @D3 8040205 2B Equilibrium X
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Table IV-2: Streams in Category 3 due to Insufficient Data to Complete Nutrient

Assessment
ADEQ
Planning Data Total Total Monitoring
Stream Name HUC Segment Source Phosphorus  Nitrogen Station
Deep Bayou @D4 8040205 2B ANRC X X OUA0151
DeepBayou @D4 8040205 2B Equilibrium X OUA0152
Deep Bayou @D5 8040205 2B ANRC X X
Evansville Creek near Evansville, AR 11110103 3J USGS X
Flint Creek @ FC12 11110103 3J ANRC X
Flint Creek @CHEROKEE_WQXC1 11110103 3J CN-OK X X
Flint Creek neaGentry, AR 11110103 3J USGS X
Fly Creek near Morrow, AR 11110103 3J USGS X
Frog Bayou 11110201 3H GBMc
Goose Creek near Farmington 11110103 3J USGS
Haynes Creek @HCreek?7 8040201 2D AWRC OUA0109
Holman CreekHOCO1 11010001 4K BWD X BUFET003
Huckleberry Creek near Augsburg 11110202 3H USGS X
lllinois Bayou near Scottsville 11110202 3H USGS X
Indian Creek @IC 8020205 2B ANRC X
Indian Creek @IC 8020205 2B Equilibrium X
L.P. Jarnagan Ball Park (Slicker Park) @Site 11010001 4K AWRC X
Lee Creek 11110104 3H GBMc X
Little Osage Creek near Osage Mills 11110103 3J USGS X
Long Creek at Denver, AR 11010001 4K USGS X WHI0134
Lower Clear Creek @LCC 11110203 3F Equilibrium
Maumelle River near Wye, AR 11110207 3F USGS X
Middle Fork White RivetMFWO01 11010001 4K BWD X WHI0101
Middle Fork White RivetMFW02 11010001 4K BWD X WHI0102
Middle Brushy Creek @MB 8020205 2B Equilibrium X
Middle Fork lllinois Hwy 27 11110202 3H USGS X X
Niokaska Creek @NC 11110103 3J ANRC X
North Fork lllinois bayou near Scottsville 11110202 3H USGS X ARKO0149
Osage Creek 11110103 3J ANRC X
Osage Creek near Cave Springs 11110103 3J USGS X ARKO0025C
Osage Creek nw Cave Springs 11110103 3J USGS X X
OvercupCreek @OC 11110203 3F ANRC X
Overcup Creek @OC 11110203 3F Equilibrium X X
Praiiie Creek @ Frisco Spring 11110103 3F USGS X
Praiiie Creek U/S Atalanta 11010001 4K USGS X
Praitie Creek U/S Diamond Creek 11010001 4K USGS X
Prairie Creek @PC 8020205 2B ANRC X
Reece Creek at Little Italy, AR 11110207 3F USGS X
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Table IV-2: Streams in Category 3 due to Insufficient Data to Complete Nutrient

Assessment
ADEQ
Planning Data Total Total Monitoring
Stream Name HUC Segment Source Phosphorus  Nitrogen Station
S Fk Lit Red Rierus of Gulf Mt WMA rea
Scotland, AR 11010014 4E USGS X X
South Fork Little Red River U.S. WMA 11010014 4E USGS
Spavinaw Creek near Cherokee City, AR 11070209 3J USGS X X ARKO0003
Spavinaw Creek near Maysville, AR 11070209 3J USGS ARKO0157
Spring Creek 11110103 3J ANRC X X Angg%g%g
Spring Creek @ Hwy 112 near Springdale 11110103 3J USGS X X ASPK(%(())?)%CSZ
Spring Creek @ North 40 Stregpringdale 11110103 3J USGS X X ARK0026B
Spring Creek @ Park Street 11110103 3J USGS X
Spring Creek @ Sanders Ave Springdale 11110103 3J USGS X
Spring Creek US540 near Springdale 11110103 3J USGS X X ARKO0026B
Town Branch @TB62 11010001 3J ANRC X
Town Branch Trib @TBT 11010001 3J ANRC X X
Trib of Praiie Creek at Rogers 11010001 3J USGS X
Unnamed Trib A near Augsburg 11110202 3H USGS X X
Unnamed Trib B near Augsburg 11110202 3H USGS X
Unnamed Trib C near Augsburg 11110202 3H USGS X
unnamed trib to Huckleberry D 11110202 3H USGS X
unnamed trib to Huckleberry E 11110202 3H USGS X X
Upper Brushy Creek @UB 8020205 2B Equilibrium X
Upper Sager 11110103 3J GBMc X
War Eagle Creek @ WARO1 11010001 4K BWD X
War Eagle Creekear Hindsville, AR 11010001 4K USGS X WHI0116
Wedington Creek near Cincinnati 11110103 3J USGS
West Fork Point Remove Creek @WF1 11110203 3F ANRC
West Fork Point Remove Creek @WF1 11110203 3F Equilibrium X
West Fork Point Remove Creek @WF2 11110203 3F ANRC X
West Fork White River @WFWO01 11010001 3F BWD X WHI0097
West Fork White River east of Fayetteville, Al 11010001 3F USGS X
Whig Cr @ Confluence with Ark Rea
Dardanelle 11110203 3F USGS X ARKO067
Whig Cr @ WWT Plant ea Russellville 11110203 3F USGS X
White RiverWHRO1 11010001 4K BWD X
Wildcat Creek near Robinson 11110103 3J USGS X
Yocum Creek near Oak Grove, AR 11010001 4K USGS X gLst,
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Key to Table IV-3 through |V-6 Abbreviations:

HUC i Hydrologic Unit Code Eight-digit HUCs identify in which hydrologicunit a waterbody
is located For some eight digit HUCs, tite0 6 at t he beginning is dro
08040102 will appear as 8040102.

Reach a numerical identifier of a specific strassegment

Lake Typei Lakes are classified into Typesing lake morphology, ecoregion, and purpose of
construction. Information describing Lake Type is located in Part Ill Chapter Five of this report.

Planning Segment Two-digit alphanumeric codeto identify in which ADEQ Planning

Segmenta waterbody is locateddgure IFK3i s a map of ADEQGOGADPQ&xN NI n
38 water quality planning segmeratge based on hydrological characteristics, human activities,
geographic characteristics, and otfectors.

Miles - the total length (in miles) of a specific reach of a stream
Acresi total surface acreage for lake.

Monitoring Station
ADEQ surface watemonitoring stations are named in a variety of ways as shown in the
following examples:

REDOO1® = ADEQ streammonitoring stationsin the ambient and roving networks
typically follow this format where the first three letters represent the drainage basin (RED
= Red River, WHI = White River, FRA = St. Francis River, OUA = Ouachita River, and
ARK = Arkansas River) and the numbers, sometimes followed by a letter, represent the
uniquestation IDwithin that basin

UWAFKO01 = ADEQ streammonitoring statios not on theambientnetwork. These
stations were named when initially established, bdferegused 6r assessmente\W =
Unassessed Waters. The next series of letters represents the(stfam Archey Fork
Creek and the numbers are a unique identifier for that stream.

MINOOO1 =ADEQ streammonitoring stations that are originally used in special studie

LREDOO2A = ADEQ | ake monitoring station. T
three letters represent the drainage basin like with streams. The three digit numeric code,
sometimes followed by a letter, represents the unique identifier for keat la

e = evaluated assessmebtsed when there is not a station on the actual reach but a
monitoring station onraadjacensegmentmay be used for assessmédnh e fie 0 may be
alone in the cell or may precede a monitoring station ID.

ANRC = Data receied from the Arkansas Natural Resource Commission.

UAA = Use Attainability Analysis. Data for this assessment was attained via a UAA, not a
monitoring station.

USGS = Data received from U. S. Geological Society.
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Ark G&F = Data received from Arkansas Gaara Fish Commission.
BWD = Data received from Beaver Water District.
Report = Data received from third party report.

Toxicity Samples = ADEQ data from ambient toxicity project.

Assessment Method
M = monitored assessment

Designated Use Not Supportadgses specified in water quality standards for each waterbody or
stream segment which are not being supported.

Al = agricultural and/or industrial water supply

FC = fish consumption
PC = primary contact

DW = domestic water supply
FSH = fisheries
SC = secondary contact

Water Quality Standard NeAttainment contaminant identified as the cause of impairment

Al = aluminum

Be = beryllium

Cu = copper

Hg = mercury

PA = pathgen indicator bacteria
PCB = Polychlorinated biphenyl
PO = priority organics

SO4 = sulfates

TDS = total dissolved solids
Tox = Toxicity

UN = Unknown

AM = ammonia

Cl = chlorides

DO = dissolved oxygen
NO3 = nitrate nitrogen

Pb = lead

pH = pH

Se = Selenium
Tb = turbidity

Tm = temperature
TP = total phosphorus
Zn = zinc

Sources of Contaminatioor Source the probable source of the contaminant causing

impairment
AG = agriculture activities
IP = industrial point source
SE' = surface erosion
UR = urban runoff

HP = hydropower
MP = municipal point source
UN = unknown

RE = resource extraction (mining; oil and gas extraction)

Cause:

HG = Mercury
NU = nutrient$
S| = Siltation
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Priority Rank- A ranking of waters in order of need for corrective action taking into account the
severity of the pollution and designated uses of the waters.

H = High priority: highest risk of affecting public health or welfare; substantrapact

on aquatic life.

M = Medium priority: moderate risk to public health, welfare or to aquatic life.

L = Low priority: lowest risk to public health or welfare; secondary impacaratic

life.

Notes:

! Surface Erosiori This category includes erosion from agriculture activities, unpaved road
surfaces, irstream erosion, mainly from unstable stream banks, and any other land surface
disturbing activity.

2 This listing was used in previous 303(d) lists. DM are currently being developed for these
listings.
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Table IV-3: Water Quality Limited Waterbodies-Streams Category 1b and 44 - 303(d) List

Designated Use Not

Water Quality Standard Non-Attainment

Source of Contamination

Supported
(@)
o e c
= c %) = € — = o
Stream s |22 & ) o T o 0o = =|o E o0 = ¥ O £ 5 o c o 2 O e w o x 2
Huc | & |Eg 2 g= 77 2 T G 9 o 2 Lla 2
o T L a o A © [= a O & N I = =|= = o S5 =
Name 2 s8 = S8 s [a) = = 5 & < ]
o wn s
Dorcheat 11140203 | 022 | 1A | 8.40 REDOO15A X 1b 1b 4a 4a u
Bayou N
Dorcheat ]
B 11140203 | -020 | 1A | 11.90 | e-REDOO1SA | x 1b 1b 4a 4a
ayou N
gomhea‘ 11140203 | -026 | 1A | 1170 | UWBDTOL,02 | «x 4a 4a 4a u
ayou N
Dorcheat 11140203 | -024 | 1A | 7.00 RED0065 X 4a 4a u
ayou N
Little Bodcau 11140205 | -010 | 1A | 19.50 RED0056 4a
Creek
Bodcau Creek | 11140205 | -007 | 1A | 7.80 RED0057 4a
Bodcau Creek | 11140205 | -006 | 1A | 22.40 RED0027 4a 4a b | 4a
Bodcau Creek 11140205 -002 1A 6.00 e-RED0027 4a 4a 4a 4a
Beech Creek 11140203 | -025 | 1A | 15.70 UWBCHO1 4a 4a 4a
Big Creek 11140203 | -923 | 1A | 1850 UWBIGO1 4a 4a
Big Creek 11140203 | 023 | 1A | 3.30 UWBIGO2 4a | 4a | 4a 4a “
Horsehead 11140203 | -021 | 1A | 16.80 UWHHCO1 4a 4a
Creek
Days Creek 11140302 | -003 | 1B | 11.00 REDO004A X ON X
3
Sulphur River 11140302 -008 1B 0.80 e - RED0O005 4a | 4a 1b | 4a
Sulphur River 11140302 -006 1B 6.50 REDO0005 4a 4a 1b 4a
Sulphur River 11140302 -004 1B 0.70 e - RED0005 4a 4a 1b 4a
Sulphur River 11140302 -002 1B 8.50 e - RED00O5 4a 4a 1b 4a
Sulphur River 11140302 -001 1B 6.30 e - RED00O5 4a 4a 1b 4a
Red River 11140106 | -025 | 1B | 800 | e-RED0025 b | 1b | 1b
Red River 11140106 | -005 | 1B | 25.30 RED0025 b | 1b | 1b
Red River 11140106 | 003 | 1B | 9.80 | e-REDO0025 b | 1b | 1b
Red River 11140106 | -001 | 1B | 34.80 | e-REDO0025 b | 1b | 1b
Red River 11140201 | 011 | 1B | 15.20 RED0046 4a
Red River 11140201 | -007 | 1B | 40.10 RED0045 4a | 1b 4a
Red River 11140201 | -005 | 1B | 12.00 | e-REDO0045 1b 4a
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Table IV-3: Water Quality Limited Waterbodies-Streams Category 1b and 44 - 303(d) List

Designated Use Not

Water Quality Standard Non-Attainment

Source of Contamination

Supported
)]
oc c
= c %) = € — = —
Stream c |22 & S8 0O L 0 0 =2 =0T £ 20 = F O £ 535 0 c o & & o w o x 2
= < < o 1=
Name HUC | 8 5§ = E8 | 2 4 » 3 fT|a a5 F O FELgadoanNTIE§E|® =0 5§
= o0
o wn s
Red River 11140201 -004 1B 4.00 e - RED0045 1b 4a
Red River 11140201 -003 1B 15.50 REDO0009 1b 4a 4a
McKinney 11140201 | -014 | 1B | 21.60 RED0055 4a | 4a
Bayou
McKinney
Bayou 11140201 -012 1B 23.10 REDO0054 4a 4a 4a
Rolling Fork 11140109 -919 1c 2.51 REDO0058 'PI' g X
3
Rolling Fork 11140109 -927 ic 9.16 REDO0030 ; (')\‘ X
3
Holly Creek 11140109 -013 1c 6.20 REDO0034B 4a
Mine Creek 11140109 -033 1c 11.40 MINO002 4a
Oak Bayou 8050002 -910 2A 18.30 OUA0179 X X X 4a 1b 4a X
Boeuf River 8050001 -018 2A 49.40 OUAO0015A X X 4a 4a 4a 1b X
Boeuf River 8050001 -019 2A 58.10 UWBFRO1 X X X 4a | 4a | 4a | 4a X
UWBYMO1,;
Bayou Macon 8050002 -003 2A 80.50 UWBYMO2 1b
e-
Bayou Macon 8050002 -006 2A 38.60 UWBYMO1; 1b
UWBYMO02
. OUAO0032;
Big Bayou 8050001 -022 2A 27.10 UWBGBO1 1b 1b
Bayou 8040205 | -001 | 2B | 60.10 OUA0013 x 4a | 1b | 1b | 1b x
Bartholomew
Bayou U
Bartholomew 8040205 -002 2B 17.90 UWBYBO01 X X 4a 4a 4a 4a 4a X N
Melton's U
Creek 8040205 -903 2B 8.70 OUA0148 X 4a N
Harding Creek 8040205 -902 2B 4.60 OUA0145 X 4a X X
Deep Bayou 8040205 -005 2B 28.90 OUA0151 X X 4a 4a X X ﬁ
Bayou
Bartholomew 8040205 -006 2B 82.30 OUA0033 X 4a X
Cutoff Creek 8040205 -007 2B 16.80 UWCOCO01 X 4a 4a X E
Bayou
Bartholomew 8040205 -912 2B 82.70 UWBYB02 X 4a 4a 4a 4a X
Cross Bayou 8040205 -905 2B 2.40 OUA0152 X 4a ﬁ
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Table IV-3: Water Quality Limited Waterbodies-Streams Category 1b and 44 - 303(d) List

Designated Use Not . . N
gSu pported Water Quality Standard Non-Attainment Source of Contamination
()]
o e c
= c %) = S — = o
Stream c |22 & 5.8 T _ _ X 0 a o o @
b Q@ O O O = O T E 2o < 3 9 c o & 2| w o x 2
Name HUC | 8 5§ = 8 | P @ @ 8 T|oa s FF O FEaOoBNTIE S| = o I S F
= owm
o wn s
Bayou
Bartholomew 8040205 013 | 2B | 33.90 UWBYBO03 X X 4a | 1b | 1b | 1b | 4a X
Bayou 8040205 | -012 | 2B | 25.00 UWBYB02 x | x 4a 4a X v
Bartholomew N
Cherin-A- 8040205 | -907 | 2B | 3050 | OUA0O12 X 4a u
aut Cr. N
Bearhouse
Croek 8040205 901 | 2B | 24.40 OUA0155 X 4a
Jack's Bayou 8040205 904 | 2B 6.00 OUA0150 X 4a
Big Creek 8040203 904 | 2C | 10.00 OUA0018 X 1b 4a X
Saline River 8040203 -001 2C 0.20 OUAOO710A‘11 X 4a “
Saline River 8040203 010 | 2C | 29.80 OUA0026 1b
Saline River 8040204 -001 2C 2.80 e X 4a “
Saline River 8040204 -002 2C 53.00 e X 4a “
Saline River 8040204 -004 2C 16.40 e X 4a ﬁ
Big Creek 8040204 005 | 2C | 28.90 OUA0043 4a X
Saline River 8040204 006 | 2Cc | 17.50 OUA0118 X 4a “
g.“a‘:h"a 8040202 | 002 | 2p | 4.00 OUA008B X 4a u
iver N
Ouachita U
River 8040202 -003 | 2D 8.40 e X 4a N
Ouachita 8040202 | -004 | 2D | 2890 | OUAO124B X 4a u
River N
Moro Creek 8040201 001 | 2D | 12.00 OUA0028 X 4a 4a X E
Moro Creek 8040201 -901 2D 57.90 e - OUA0028 4a X
Ouachita 8040201 | -002 | 2D | 2250 OUA008B X 4a v
River N
Ouachita 8040201 | -004 | 2b | 250 OUA0037 X 4a u
River N
L.
Champagnolle 8040201 -903 2D 20.90 e X 4a ﬁ
Cr.
Champagnolle 8040201 -003 | 2D | 20.00 UWCHCO1 X 4a ﬁ
Elcc Tributary 8040201 -606 2D 8.50 OUA0137A+ X 4a 4a 4a ’\AA X
Flat Creek 8040201 706 | 2D | 16.00 OUA0137C X 4a | 4a | 4a E
Salt Creek 8040201 806 | 2D 8.00 OUA0137D X X 4a 4a R
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Table IV-3: Water Quality Limited Waterbodies-Streams Category 1b and 44 - 303(d) List

Designated Use Not

Water Quality Standard Non-Attainment

Source of Contamination

Supported
(@)
o e c
= c %) = € — = o
Stream s |22 & ) o T o 0o = =|o E o0 = ¥ O £ 5 o c o 2 O e w o x 2
HUC S |EEl = 2% 0 =z I O O 0 £ £ (o £
o T e a o A © == a O o N I £ =|= S o S5 =
Name 2 s8 = S8 s [a) = = 5 & < ]
o wn s
E
Big Cornie 8040206 | -015 | 2E | 1500 | OUA0002 1b
Creek
Little Cornie 8040206 | -016 | 2E | 18.00 | e-OUA0002 1b
Creek
Little Cornie 8040206 | -716 | 2E | 5.00 | e-OUA0002 1b
Creek
Little Cornie
Croek 8040206 | -816 | 2E | 3.00 €-OUA0002 1b
Walker Branch | 8040206 | -916 | 2E | 3.00 €-OUA0002 1b
Prairie Creek 8040101 | -048 | 2F | 10.00 OUA0040 4a x
Caddo River 8040102 | -019 | 2F | 7.70 OUA0023 1b 1b Fé
Caddo River 8040102 | -018 | 2F | 4.10 OUA0023 1b 1b E
Caddo River 8040102 | -016 | 2F | 13.50 OUA0023 1b 1b Fé
Caddo River, 8040102 | -023 | 2F | 1660 | OUACO44A 1b 1b
SFk B
Wabbaseka 8020401 | -003 | 3a | 1907 | uwwsso1 4a
Bayou 0
Cadron Creek 11110205 -011 3D 2.20 UWCCRO1 4a
Cadron Creek 11110205 -012 3D 9.50 UWCCRO1 4a
E"“mhe 11110206 | -002 | 3E | 8.70 e X 4a u
aFave N
White Oak N
Jasiied 11110203 | -927 | 3F | 10.00 ARKO0053 x 4a N
Stone Dam A N
CronE 11110203 | -904 | 3F | 3.00 ARK0051 X X vl o x
Whig Creek 11110203 | -931 | 3F | 10.00 ARK0067 X X 1b ON x
3
Mulberry River 11110201 -007 3H 6.40 ARKO0061 4a
Mulberry River | 11110201 | -008 | 3H | 27.20 ARK0139 4a
Mulberry River 11110201 -009 3H 9.10 ARK0138 4a
Little Mulberry
Crook 11110201 | -012 | 3H | 17.40 ARK0143 4a
Friley Creek 11110201 | 912 | 3H | 7.20 ARK0144 4a
Poteau River 11110105 | -001 | 31 | 2.00 ARK0014 X 4a X
Poteau River | 11919105 | 031 | 31 | 6.60 ARK0055 X 1b 1b T x | x
near Waldron P
Clear Creek 11110103 | -029 | 3J | 150 ARK0010C 4a
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Table IV-3: Water Quality Limited Waterbodies-Streams Category 1b and 44 - 303(d) List

DeS|gSnuaFt'Sg rtféie et Water Quality Standard Non-Attainment Source of Contamination
o 2
5 |[E 0| o =5 < L o
Soam e | § EE) 2 %g8588%28ﬁéﬁag‘é§8§§%§§&%%&°%§
o wn s
TownBranch | 11070208 | -903 | 3J | 3.00 [iKo0ee: a | ]
gﬁgﬂe River 8020302 | -032 | 4B | 1140 | e-UWCHRO4 X 4a X
Cache River 8020302 | 031 | 4B | 340 | e-UWCHRO4 X 4a X
Cache River 8020302 | 020 | 4B | 3.90 | e-UWCHRO4 X 4a X
Cache River 8020302 | -028 | 4B | 5.90 UWCHRO04 X 4a X
Cache River 8020302 | -027 | 4B | 3.90 | e-UWCHRO4 X 4a X
Cache River 8020302 | -021 | 4B | 18.40 | e- UWCHRO2 1b
Cache River 8020302 | -020 | 4B | 22.60 | UWCHRO3 1b
Cache River 8020302 | 019 | 4B | 13.70 | e- UWCHRO2 1b
Cache River 8020302 | -018 | 4B | 25.00 | UWCHRO2 1b
Cache River 8020302 | -017 | 4B | 15.80 | e- UWCHRO2 1b
Cache River 8020302 | -016 | 4B | 21.80 WHI0032 1b
Bayou DeView | 8020302 | -004 | 4B | 21.20 | UWBDVO2 1b
Bayou DeView | 8020302 | -005 | 4B | 8.60 | e-UWBDVO2 1b
Bayou DeView 8020302 -006 4B 10.20 e - UWBDV02 1b
Bayou DeView 8020302 -007 4B 18.20 e - UWBDV02 1b
Bayou DeView 8020302 -009 4B 11.70 WHI0026 4a
Village Creek | 11010013 | -006 | 4c | 25.20 Ld\\’)’v\\’/g%%é 4a
Village Creek | 11010013 | -007 | 4C | 1.20 e 4a
Village Creek 11010013 -008 4C 13.00 e 4a
Village Creek | 11010013 | -012 | 4C | 7.40 e 4a
Village Creek | 11010013 | -014 | 4C | 22.80 | UWVGCO2 4a
Cypress 8020301 | -010 | 4D | 5.00 UWCPBO1 X 4a
Bayou
Cypress 8020301 | -011 | 4D | 950 | e-UwWCPBOL X 4a
Bayou
Cypress 8020301 | -012 | 4D | 17.50 | e-UWCPBO02 x 4a
Bayou
%V’;‘j L. Red 11010014 | -036 | 4E | 2.00 e x 4a ﬁ
gégk. Little 11010014 | -028 | 4E | 12.00 e X 4a N
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Table IV-3: Water Quality Limited Waterbodies-Streams Category 1b and 44 - 303(d) List

Designated Use Not " ; —
gSupporte d Water Quality Standard Non-Attainment Source of Contamination
(@)
o e c
= c %) = € — = o
Stream c |22 & S 8 o T o 0o 2 =|0 £ 2@ = 3 @ <« 5 2 c o 2 ¢ o w o o 2
o o
retbl HUC&%E‘;E =8 u_&o_mgquQ|-|—U%EQ_OD.NI%%—EU)<D§
& %)
o wn s
gégk. Little 11010014 | -027 | 4E | 8.80 WHI0043 X 4a N
Ten Mile 11010014 | -009 | 4E | 18.60 UWTMCO1 X 4a 4a
Creek
Litle Red 11010014 | -007 | 4E | 21.40 WHI0059 X 4a
:i,'i‘\‘/':rRed 11010014 | -008 | 4E | 9.00 | e-WHI0059 X 4a
'éii‘\‘/'gr%d 11010014 | -010 | 4E | 2.90 e - WHI0059 X 4a
'F‘;i‘\‘,':rRed 11010014 | -012 | 4E | 800 | e-WHI0059 X 4a
Overflow 11010014 | -004 | 4E | 060 | e-UWOFCOL X 4a
Creek
Overflow 11010014 | -006 | 4E | 21.70 | UWOFCOL X 4a
Creek
South Fork UWSRRO01;
Little Red 11010014 | -038 | 4E | 1470 | UWSRROZ: 1b
River WHI0190
g.""h Fork 11010006 | -001 | 4F | 4.20 USGS 1b H
iver P
N
o u
Hicks Creek 11010004 | -015 | 4F | o1 WHI0065 3 X N
g}\r,"’;":be”y 11010012 | -011 | 4G | 2040 | UWSBROL X 4a 4a X
:;ivsg;aWbe”y 11010012 | -010 | 4G | 16.00 | WHIO143H+ X 1b 4a X
g};"’;"rvbe”y 11010012 | -009 | 4G | 2840 | UWSBRO2 X 1b X
g}\r,i":be"y 11010012 | -008 | 4G | 8.40 e-WHI0024 X 4a X
g};"’;"rvbe”y 11010012 | -006 | 4G | 19.00 WHI0024 X 4a X
g}\r,"’;":be”y 11010012 | -005 | 4G | 0.70 | e-UWSBRO3 X 4a X
g};";":be"y 11010012 | -004 | 4G | 030 | e- UWSBRO3 X 4a X
WHI0143Q;
CaneyCreek | 11010012 | -015 | 4G | 1160 | (V107452 4a
Cooper Creek 11010012 -003 4G 11.80 WHI0143S 4a
Dota Creek 11010009 | -902 | 4G | 21.80 WHI0165 4a
Mill Creek 11010012 | -016 | 4G | 9.90 | WHI00143N 4a
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Table IV-3: Water Quality Limited Waterbodies-Streams Category 1b and 44 - 303(d) List

Designated Use Not . . N
9 Water Quality Standard Non-Attainment Source of Contamination
Supported
(@)
o e c
= c %) = € — = o
Stream s |22 & ) o T o 0o = =|o E o0 = ¥ O £ 5 o c o 2 O e w o x 2
Huc | & |Eg 2 g2 77 2 T G O o 2 Lla 2
& 5] s a o A - = a O a N T = =|& = o S5 =
Name 2 s8 = S8 s [a) = = 5 & < ]
o wn s
Reeds Creek | 11010012 | -014 | 4G | 1500 | UWRDCOL 4a
White River 11010003 | 902 | 4 | 3.00 WH'(ZS;”’US 1b n
West Fork 11010001 | -024 | 4K | 27.20 WHI0051 X 4a X
White River 11010001 | -023 | 4K | 6.20 WHI0052 X 4a X
N
TownBranch | 11010001 | -959 | 4K | 0.50 UAA (TB2) o | x | x
3
N
Holman Creek | 11010001 | -059 | 4K | 1.80 WHI0070 o | x | x
3
BUFETO008;
Osage Creek WHI0065; T
Near Berryville 11010001 -945 K 5.00 WHI0069; P
WHI0130
Blackfish
Bayou 8020203 | -003 | 5A | 240 | e-FRA0027 X 4a X
Blackfish
Bayou 8020203 | -005 | 5A | 260 | e-FRA0027 X 4a x
Blackfish 8020203 | -007 | 5A | 16.10 FRA0027 X 4a X
Bayou
Tyrnoza River 8020203 -012 5A 35.20 FRA0033 4a
Tyrnoza River 8020203 -909 5A 15.10 FRA0032 4a
Tyrnoza River 8020203 -912 5A 4.60 e-FRA0033 4a
EQQ?””"E 8020205 | -001 | 5B | 19.70 FRA0010 X 4a X
EQE?UIHe 8020205 | -002 | 5B | 16.80 | e-FRA0010 X 4a X
EQQ?”'"‘E 8020205 | -003 | 5B | 1.80 | e-FRA0O1L X 4a X
EQE?UIHe 8020205 | -004 | 5B | 16.00 | UWLGROL X 1b 4a X
Eaggu”'e 8020205 | -005 | 5B | 4410 | UWLGRO2 x | x 4a 4a X
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Table IV-4: Water Quality Limited Waters 1 Streams (Category 5) 303(d) List

Designated Use Non- : g N
9 Support Water Quality Standard Non-Attainment Source of Contamination
)]
o c
= o » = S = - >
[*] = o I 2] (7] (] =
c (4] o= = o = = & (= o w o 5
Stream Name | HUC § |EE| = 22 I v § 9 % I8 LT EPf 0 Q0o T 3 & S 5|8 89285 £ |5
I S C = L wn (o [e) (o) =
xr |92 o m o
awn s
Little Bodcau
Creek 11140205 -010 1A 19.5 REDO0056 X X UN L
e-
Red River 11140106 -025 1B 8.0 RED0025 X X X
Red River 11140106 -005 1B 25.3 RED0025 X X X
e-
Red River 11140106 -003 1B 9.8 RED0025 X X X
e-
Red River 11140106 -001 1B 34.8 RED0025 X X X
Red River 11140201 -011 1B 15.2 REDO0046 X X X
Bois D'Arc Creek 11140201 -008 1B 8.9 UWBDKO02 X UN
Bois D'Arc Creek 11140201 -009 1B 20.4 UWBDKO1 X UN
Mine Creek 11140109 -033 1C 114 MIN0002 X X
MINOO0O1;
Mine Creek, REDO0048
upper 11140109 -934 i1C 9.1 B X
Little River 11140109 -001 1C 4.0 report X UN
Rolling Fork
Creek below
Tyson Grannis 11140109 -919 1C 2.5 REDO0058 X X
REDO0034
Holly Creek 11140109 -013 iCc 6.2 B X X UN
Mountain Fork 11140108 -014 1D 11.0 RED0001 X X UN
Bayou Macon 8050002 -003 2A 80.5 UWBYMO1 X UN
e-
Bayou Macon 8050002 -006 2A 38.6 UWBYMO1 X UN
Chemin-A-Haut
Cr. 8040205 -907 2B 30.5 OUA0012 X X UN L
Main Street Ditch 8040205 -909 2B 2.0 OUA0146 X X X X L
Harding Creek 8040205 -902 2B 4.6 OUA0145 X X L
Bayou Imbeau 8040205 -910 2B 7.5 OUA0147 X X X X L
Able's Creek 8040205 -911 2B 14.6 OUA0158 X UN L
Bearhouse Creek 8040205 -901 2B 24.4 OUA0155 X X UN L
Bayou
Bartholomew 8040205 -013 2B 33.9 UWBYBO03 X X
Bayou
Bartholomew 8040205 -006 2B 82.3 OUAO0033 UN
Cross Bayou 8040205 -905 2B 2.4 OUA0152 X UN
OUA0012
Overflow Creek 8040205 -908 2B 9.9 A X X X X
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Table IV-4: Water Quality Limited Waters 1 Streams (Category 5) 303(d) List

Designated Use Non- ; g N
9 Support Water Quality Standard Non-Attainment Source of Contamination
)]
o c
S |E 3| 9 =S = = | 2
Q = o I 2] (7] (] =
c (4] o= = o = = & (= o w o 5
Stream Name | HUC 8 EE| 2| 25 | v ©§ $ 2 2|8 T E R 0 9 0o £ 388 § £|2% 4925 £|5
5] = c = L 0 + e} o) =
xr |92 o m o
awn s
e -
Saline River 8040203 -009 2C 15.6 OUA0042 X UN M
Saline River 8040203 -007 2C 3.8 OUA0042 X UN M
Alum Fk. Saline
River 8040203 -018 2C 10 USGS X UN M
e-
Smackover Creek 8040201 -007 2D 29.1 OUA0027 X X UN L
Smackover Creek 8040201 -006 2D 14.8 OUA0027 X X UN L
OUA0137
Salt Creek 8040201 -806 2D 8.0 D X X UN H
N
OUA0137 o
Elcc Tributary 8040201 -606 2D 8.5 A X X X 3 X H
OUA0052
E. Two Bayou 8040201 -905 2D 30.7 B X X X UN L
Moro Creek 8040201 -001 2D 12.0 OUA0028 X X UN L
e-
Moro Creek 8040201 -901 2D 57.9 OUA0028 X X UN L
e-
QOUAO0005, S
Bayou De L'outre 8040202 -008 2D 10.6 UAA X X X X X X e X H
e-
Bayou De L'outre 8040202 -007 2D 6.9 OUA0005 X X X X X X X H
Bayou De L'outre 8040202 -006 2D 324 OUA0005 X X X X X X X H
QOUAO0138; S
Loutre Creek 8040202 -909 2D 3.3 UAA X X X X e X H
Big Corney Creek 8040206 -015 2E 15.0 OUA0002 X UN L
Al,
B
OUA0104 e,
Chamberlain OUA0171 To
Creek 8040102 -971 2F 25 A X X X X X X X X RE H
Toxicity To
Cove Creek 8040102 -970 2F 3.6 samples X RE H
OUA0171
Lucinda Creek 8040102 -975 2F 2.2 B X X RE H
OUA0171
Cove Creek 8040102 -976 2F 3.6 C X X UN
Prairie Creek 8040101 -048 2F 7.5 OUA0040 X UN M
Wilson Creek 8040101 -901 2F 2.2 UAA X UN
OUA0184
Indian Springs A; B; C; D;
Creek 8040101 -902 2F 15 UAA X X X UN H
Terre Noir Creek 8040103 -003 2G 19.6 UWTNOOL X UN L
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Table IV-4: Water Quality Limited Waters 1 Streams (Category 5) 303(d) List

Designated Use Non- ; g N
9 Support Water Quality Standard Non-Attainment Source of Contamination
)]
o c
= o » = S = - >
[*] = o I 2] (7] (] =
c (4] o= = o = = & (= o w o 5
Stream Name | HUC 8 EE| 2| 25 | v ©§ $ 2 2|8 T E R 0 9 0o £ 388 § £|2% 4925 £|5
5] = c = L 0 e} o) =
xr |92 o m o
awn s
Terre Noir Creek 8040103 -002 2G 27.4 UWTNRO2 X UN L
Terre Rouge
Creek 8040103 -031 2G 14.5 UWTRCO1 X X L
Arkansas River 8020401 -001 3A 35.1 ARK0020 X UN L
Wabbaseka UWWSBO
Bayou 8020401 -003 3A 35.4 1 X X UN L
e-
Bayou Meto 8020402 -001 3B 4.3 ARK0023 X X UN L
Bayou Meto 8020402 -003 3B 39.8 ARK0023 X X UN L
e-
Bayou Two Prairie 8040202 -006 3B 5.4 ARK0097 X UN L
e-
Bayou Two Prairie 8040202 -106 3B 1.7 ARK0097 X UN L
Bayou Two Prairie 8040202 -206 3B 17.2 ARK0097 X UN L
e-
Bayou Two Prairie 8040202 -306 3B 43.5 ARK0097 X UN L
Bayou Meto 8020402 -907 3B 12.3 ARKO0060 X X X UN L
P
Bayou Meto 8020402 -007 3B 44.8 ARKO0050 X X X X [e] X H
ARKO0130;
ARKO0159;
ARKO0147E
Fourche Creek 11110207 -024 3C 11.2 ,F.G H X UN L
ARK0131;
ARKO0147A
Fourche Creek 11110207 -022 3C 9.2 ,B,C, D X X X X L
White Oak Bayou 11110207 -912 3C 17.9 ARK0162B X X X X UN L
Cadron Creek, E ARKO0163;
Fk 11110205 -005 3D 30.7 UWEFC02 X UN L
Cadron Creek 11110205 -014 3D 14.7 ARK0164 X UN L
E. Fork Cadron ARKO0158;
Creek 11110205 -002 3D 15.6 UWEFCO01 X X X L
N. Fork Cadron
Creek 11110205 -015 3D 26.5 UWNCC02 X UN L
Fourche LaFave
R. 11110206 -008 3E 25.7 UWFLRO1 X X X UN L
Fourche LaFave
R. 11110206 -001 3E 44.4 ARKO0036 X UN L




Table IV-4: Water Quality Limited Waters 1 Streams (Category 5) 303(d) List

Designated Use Non- ; g N
9 Support Water Quality Standard Non-Attainment Source of Contamination
)]
o c
S |E 3| 9 =S = = | 2
[*] 'z o I 2] [} (] =
c ()] S = = o = 3 Qo (= o w o =
Stream Name | HUC 8 EE| 2| 25 | v ©§ $ 2 2|8 T E R 0 9 0o £ 388 § £|2% 4925 £|5
5] = c = L 0 o o) =
xr |92 o m o
awn s
S. Fourche
LaFave R. 11110206 -014 3E 26.1 ARK0052 X X UN
Stone Dam Creek 11110203 -904 3F 3.0 ARKO0051 X X UN L
W. Fk.Point
Remove 11110203 -017 3F 14.4 ANRC X UN L
W. Fk. Point
Remove 11110203 -016 3F 3.3 ANRC X UN L
E. Fk Point
Remove 11110203 -014 3F 20.9 ANRC X UN L
N
H
Whig Creek 11110203 -931 3F 10.0 ARKO0067 X 4 X UN L
Chickalah Creek 11110204 -002 3G 19.3 ARKO0058 X UN L
Petit Jean River 11110204 -011 3G 21.6 ARK0034 X X X L
Poteau River 11110105 -001 3l 2.0 ARK0014 X X UN L
ARKO0055,
Poteau River 11110105 -031 3l 6.6 UAA X X X X X X M
ARKO0054;
Poteau River 11110105 -731 3l 12.1 ARK0100 X UN L
Unnamed
Tributary to
Poteau 11110105 -831 3l 1.9 UAA X X UN L
ARKO0006;
lllinois River 11110103 -020 3J 1.6 1LLO007 X X UN
lllinois River 11110103 -023 3J 8.1 ILLO4 X X X L
Muddy Fork
lllinois River 11110103 -025 3J 3.2 MFI0004 X X X L
Moores Creek 11110103 -026 3J 9.8 ARKO0096 X X UN L
Muddy Creek 11110103 -027 3J 11.0 MFI1002B X X UN L
lllinois River 11110103 -024 3J 25 ARKO0040 X X X X X L
N
(0]
Sager Creek 11110103 -932 3J 8.0 ARKO0005 3 X H
Big Creek 8020304 -010 4A 34.3 UWBGCO03 X X X L
Boat Gunwale
Slash 8020304 -914 4A 5.0 WHI0074 X UN L
Prairie Cypress 8020304 -014 4A 26.1 WHI0073 X X UN L
WHI0036;
White River 8020303 -005 4A 46.6 WHI0086 X UN L
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Table IV-4: Water Quality Limited Waters 1 Streams (Category 5) 303(d) List

De5|gngtue’§ipgrste Non- Water Quality Standard Non-Attainment Source of Contamination

s |2 |5 » g S = P
steamName | Huc | § |EE/ €| 22 @ F 9 3 2 28T Eer o B F3e s Elesyey 2|5

=& 3 S»m o S -

awn s
Cache River 8020302 -016 4B 21.8 WHI0032 X X X X L
Bayou DeView
(Cow Ditch) 8020302 -012 4B 19.2 ANRC X UN L
Bayou DeView 8020302 -007 4B 18.2 UWS[;VOZ X X X X L
Bayou DeView 8020302 -006 4B 10.2 UWBeDVOZ X X X X L
Bayou DeView 8020302 -005 4B 8.6 UWS[;VOZ X X X X L
Bayou DeView 8020302 -004 4B 21.2 UWBDV02 X X X X L
Bayou DeView 8020302 -002 4B 13.7 WHI0033 X X UN L
Buffalo Creek 8020302 -014 4B 13.1 ANRC X UN L
Caney Creek 8020302 -903 4B ANRC X UN L
Lost Creek Ditch 8020302 -909 4B 7.9 WHI0172 X X X X X L
Big Creek Ditch 8020302 -910 4B 13.0 WHI0196 X X UN L
Departee Creek 11010013 -020 4C 46.1 UWDTCO1 X X X X X L
Glaise Creek 11010013 -021 4C 30.1 | UWGSCO01 X X X X L
Village Creek 11010013 -008 4C 13.0 e X UN L
UW\?GCOI
Village Creek 11010013 -007 4C 1.2 UWVGC03 X UN L
UWVGCO01

Village Creek 11010013 -006 4C 252 | UWVGCO3 X UN L
Village Creek 11010013 -014 4C 22.8 | UWVGC02 X UN L
Wattensaw Bayou 8020301 -015 4D 48.2 WHI0072 X UN L
Cypress Bayou 8020301 -010 4D 5.0 UWCPBO01 X X X L
Bull Creek 8020301 -009 4D 29.0 UWBLB01 X X X X L
Bayou Des Arc 8020301 -007 4D 36.4 UWBDAO1 X X X L
Bayou Des Arc 8020301 -006 4D 17.8 WHI0056 X X X X UN L
Greenbrier Creek 11010004 -017 4F 10.6 WHI0167 X X X X UN L
Hicks Creek 11010004 -015 4F 9.1 WHI0065 X X UN L
Fourche River 11010009 -008 4G 25.0 WHI0170 X X X L
Crooked Creek 11010003 -049 41 19.1 | UWCKCO01 X UN L
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Table IV-4: Water Quality Limited Waters 1 Streams (Category 5) 303(d) List

Designated Use Non-

Water Quality Standard Non-Attainment

Source of Contamination

Support
=2}
o c
S |E 3| 9 =S = = | 2
[®] = o a0 < 0 (7] (7] =
c Q S = @] O 0O =10 T E o = < 5 9 c o w O x =
Stream Name | HUC g |5 = s £E8 L ? & @ % <la s F O @2 adoanNE% 350 <5 |8
r |fo 5 o o | x
awn s
WHIO0066;
Crooked Creek 11010003 -949 41 17.1 WHI0067 X UN L
UWBRKO1
Bear Creek 11010005 -026 4) 23.9 + X X X L
Trib to Holman
Creek (Town
Branch) 11010001 -959 4K 0.5 UAA (TB2) X X X L
Holman Creek 11010001 -059 4K 1.8 WHI0070 X X X X L
Kings River 11010001 -037 4K 19.1 WHIO009A X X UN L
WHI0052,
White River 11010001 -023 4K 6.2 BWD, UAA X X UN L
WHI0051,
West Fork 11010001 -024 4K 27.2 UAA X X X UN L
e-
St. Francis River 8020203 -009 5A 17.1 FRA0013 X X UN L
St. Francis River 8020203 -008 5A 55.9 FRA0013 X X X L
Ten Mile Bayou 8020203 -906 5A 17.3 FRA0029 X X UN L
Tyronza River 8020203 -909 5A 343 FRA0032 X UN L
Caney Creek 8020205 -901 5B 9.0 FRA0034 X X UN L
Second Creek 8020205 -008 5B 16.4 FRA0012 X X X L
L' Anguille River 8020205 -005 5B 441 UWLGRO02 X X X X X X L
L' Anguille River 8020205 -004 5B 16.0 UWLGRO1 X X X X X X L
. 227.
First Creek 8020205 -007 5B 9 FRA0030 X UN L
. ; - e-
L' Anguille River 8020205 -003 5B 16.8 FRA0010 X X X X X L
\ . i e-
L' Anguille River 8020205 -002 5B 1.8 FRA0010 X X X X X L
L' Anguille River 8020205 -001 5B 19.7 FRA0010 X X X X X L
Prairie Creek 8020205 -902 5B 128 ERA0035 X X L
Little River, Left 8020204 -001 5C 20.3 FRA0037 X UN L
. . e-
Little River, Left 8020204 -002 5C 50.8 FRA0037 M UN L
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Table IV - 5: Water Quality Limited Waterbodies 1 Lakes (Category b and 4a) 1 303(d) List

@ 'GC: ? Designated Use Not Supported SOURCE CAUSE
= o e ©
Lake Pl g E’ » 2 % 8
Name HUC £ 182 g 3 2% Q é e @ 22 =|1 2 3| 1 2 TMDL Year
| oawn < O <= Date Listed
Columbia 11140203 E 1A 3000 Columbia M 4a UN HG 2002 2002
First Old River 11140201 1B 240 Miller M 4a UN NU 2007 2004
Grand 8050002 2A 900 Chicot M 4a UN NU 2007 2004
Grays 8040204 NC 2C 36 Cleveland M 4a UN HG 2004 2002
Monticello 8040204 2C 1520 Drew M 1b UN HG 2004 2002
Winona 8040203 A 2C 715 Saline M 4a UN HG 2002 2002
Ashley
Calhoun
Ouachita River Union
Oxbows below Bradley
Camden 8040202 2D Ouachita M 4a UN HG 2002 2002
Big Johnson 8040201 NC 2D 49 Calhoun M 4a UN HG 2004 2002
Union
Felsenthal 8040202 E 2D 14,000 Ashley M 4a UN HG 2004 2002
Cove Creek 11110202 B 3H 42 Perry M 4a UN HG 2002 2002
Nimrod 11110206 E 3E 3550 Yell M 4a UN HG 2002 2002
Dry Fork 11110206 3E 90 Perry M 4a UN HG 2002 2002
Horseshoe 8020203 E 5A 1200 Crittenden M 4a UN NU 2007 2004
Frierson 8020302 C 4B 335 Greene M 4a UN SI 2007 2004
Johnson Hole 11010014 A 4E 26 Van Buren M 4a UN HG 2002 2002
Spring 11110204 B 3G 82 Yell M 4a UN HG 2004 2002
Old Town 8020302 D 4A 900 Phillips M 4a UN NU 2007 2004
Bear Creek 8020203 C 5A 625 Lee M 4a UN NU 2007 2004
Mallard 8020204 D 5C 300 Mi ippi M 4a UN NU 2007 2004
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Table IV - 6: Water Quality Limited Waterbodies 1 Lakes (Category 5)- 303(d) List

© Dzl D i Water Quality Standard Non-Attainment Source of Contamination
S | og Supported %*
= g 0 2
[0) c i) o =
Lake x | 5o o Monitoring o Z 0o 0 =2 =lo T g &2 = ¥ 9 < 5 a c 2 |lo 2o w o xx =z o
Name HUC Slad < Station L @ » 3 <|a s F F O L a o0 a N3G = = o « 5 DO
Cox Creek 8040203 | C 2C 300 LOUAO021A X X L
Pickthorne | 8020402 | D 3B 350 Ark G&F X UN X
Rodgers 8020402 C 3B 560 LARKO027A X X
Saracen 11110207 D 3C 500 LARKO026A X PCB X
Blue LARKO028A+
Mountian 11110204 E 3G 2910 B X X X
Swepco 11110103 | B 3J 531 LARKO09A X UN X
Frierson 8020302 | C 4B 335 LWHI002A X X X
Beaver -
Upper 1101001 | A 4K 1500 LWHI013B X X X X
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PART V GROUNDWATER ASSESSMENT

Introduction

Section 106(e) of the CWA specifies that each state monitor the quality of its groundwater
resources and report results to Congress on a biennial basis in itSGHdb report. The
Department has sampled all major fregiter aquifers per the EPA goal of reporting
groundwater quality for specific aquifers or hydrologic setting. This section of the report consists
of (1) a summary of State groundwater protectiomg@ms and (2) a listing of the major sources

of groundwater contamination in the State.

The following is a combination of information from the previous report and new information
since the last publication of the Arkansas Water Quality Inventory Repextifisplly, activities

from the last quarter of State FY 2008 2010 through the third quarter of State FY 2013 2015
(March 31, 2013) is included; activities prior to April 1, 2008 2010 have been omitted. Due to
the three year rotational period for the monitg areas, and for completeness of major program
changes in other areas in the last five years, the present report may include information also
provided in the last report.

Overview

Shallow fresh water aquifer systems are found throughout Arkansas, amolyshigh quality
groundwater for a wide range of uses including industrial, municipal, agricultural, and domestic.
Groundwater is one of the most important water supply sources in Arkansas and accounts for
approximately 60 percent of the total water usé¢he state. Most all of the surficial aquifers
supply water of good to very good quality, ranging from calehicarbonate to sodium
bicarbonate water types. Localized areas of poor water quality result from both natural and
anthropogenic effects. Natlirsources of contamination are typically regional in extent and are
related to waterock interactions, whereas the anthropogenic effects are more localized,
including both point and nonpoint sources of contamination. Nonpoint sources do affect larger
area, but contaminant concentrations are typically much lower than those resulting from point
sources and the contaminants are normally solubleresmtive constituents. Point sources of
contamination often result in elevated concentrations of contamiabote federaMaximum
Contaminant LevelMCL); however, the extent of contamination normally is confined to a small
area with little to no offsite migration or contact with receptors.

Groundwater in Arkansas occurs in two general geologic settings, disttiamong five major
physiographic regions of the State: Ozark Plateaus, Arkansas River Valley, Ouachita Mountains,
West Gulf Coastal Plain, and Mississippi River Alluvial Plain. The aquifer systems in eastern
Arkansas (West Gulf Coastal Plain and the isippi River Alluvial Plain) are mainly
composed of alternating sequences of gravel, sand, silt, and clay, which form both confining
layers and aquifers. The main aquifer systems are located in the Quaternary deposits (the
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Alluvial aquifer), the Cockfied Formation, the Sparta Formation, the Wilcox Group, the
Nacatoch Sand, and the Tokio Formation (Tabld)VThe Alluvial aquifer and the Sparta
aquifer supply most of the groundwater used in the state. The thickness of the alluvial aquifer
ranges from appximately 50 to 150 feet, and is used mainly for irrigation. It is often able to
yield up to 1700 gallons per minute (gpm) to a well. The Sparta aquifer is used mainly for
municipal and industrial supply, although declining levels in the alluvial aguifsome areas

have resulted in increasing exploitation of the underlying Sparta aquifer for irrigation.

Three aquifers which comprise the Ozark Plateaus Aquifer System are located in northern
Arkansas (Table \2). The Springfield Plateau aquifer is genlgrahder unconfined conditions,

with groundwater movement occurring through fractures and solution cavities formed by
dissolution of carbonate rock. Local discharge is to springs and streams. The Ozark aquifer is
generally under confined conditions, espégi where overlain by the units of the Ozark
Confining Unit (Chattanooga Shale). Most wells in the Springfield Plateau and upper units in the
Ozark aquifer yield 80 gpm on the average, with yields greater than 25 gpm in rare cases. The
Roubidoux Formatin and the Gunter Sandstone Member of the Gasconade Formation in
northern Arkansas constitute the only significant deep aquifer system in the Ozarks. They are
used mainly for municipal supply systems where surface water sources are unavailable or
unreliabk. These units may yield up to 500 gpm to wells that are completed in both zones.

Table V-1: Generalized Stratigraphic Column of the Gulf Coastal Plain of Southern and
Eastern Arkansas(modified from Haley et al., 1993)

ERA SYSTEM SERIES GROUP FORMATION
Quaternary Holocene & Pleistocene Alluvium & Terrace Deposits *
Jackson Undifferentiated

Cockfield Formation *

Cook Mountain Formation

Eocene Claiborne .
Cenozoic Sparta and Memphis Sand *

Tertiary Cane River Formation

CarrizoSand

Wilcox

Undifferentiated *

Midway Undifferentiated

Paleocene

Arkadelphia Marl
Nacatoch Sand *

Mesozoic Cretaceous Upper Cretaceous
Tokio Formation *

Undifferentiated

Paleozoic Undifferentiated Undifferentiated Undifferentiated

(* denotes major aquifers)



Table V-2: Generalized Stratigraphic Units in Northern Arkansas with Corresponding
Geohydrologic Units (modified from Imes and Emmett, 1994).

GEOHYDROLOGIC

ERA SYSTEM FORMATION GEOHYDROLOGIC UNIT SYSTEM

Atoka Formation
Pennsylvanian Bloyd Formation
Hale Formation

Western Interior Plains

Pitkin Limestone Confining System

Fayetteville Shale
Batesville Sandstone
Moorefield Formation

Mississippian
Boone Formation Springfield Plateau
St. Joe Limestone Member Aquifer
Chattanooga Shale Ozark Confining Unit

Devonian Clifty Limestone

Penters Chert

Lafferty Limestone
Silurian St.Clair Limestone
Brassfield Limestone

Cason Shale
Fernvale Limestone
Kimmswick Limestone
Plattin Limestone
Joachim Dolomite
St. Peter Sandstone
Everton Formation
Ordovician Smithville Formation
Powell Dolomite
Cotter Dolomite
Jefferson City Dolomite
Roubidoux Formation
Gasconade Dolomite
Van Buren Formation
Gunter Sandstone Member

Paleozoic

Ozark Aquifer Ozark Plateaus Aquife
System

Eminence Dolomite
Potosi Dolomite

Doe Run Dolomite
Derby Dolomite St. Francois Confining Unit
Davis Formation

Cambrian

Bonneterre Dolomite
Regan Sandstone St. Francois Aquifer
Lamotte Sandstone
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The Western Interior Highlands (Arkansas River Valley and Ouachita Mountains) are underlain
by thick sequences of consolidated rocks of mostly Paleozoic age consisting generally of
sandstones, shale, and novaculite (Tablg)VGroundwater in these unitgaurs primarily in
fractures and joints, and is used both for domestic and municipal supplies. Wells throughout
western Arkansas average about 150 feet in depth and normally produce less than 10 gpm.

Table V-3: Generalized Stratigraphic Column of the Arkansas River Valley and Ouachita
Mountain Region. (modified from Haleyet al., 1993)

ERA SYSTEM FORMATION

Cenozoic Quaternary Alluvium & Terrace Deposits

Boggy Formation
Savanna Formation
McAlester Formation
Pennsylvanian Hartshorne Sandstone
Atoka Formation
Johns Valley Shale
Jackfork Sandstone

Stanley Shale

Mississippian

. - Arkansas Novaculite
Paleozoic Devonian

Missouri Mountain Shale
Blaylock Sandstone

Polk Creek Shale
Big Fork Chert
Womble Shale

Ordovician Blakely Sandstone
MazarnShale
Crystal Mountain Sandstone
Collier Shale

Silurian

Groundwater Availability and Use

Groundwater use in Arkansas has more than doubled since 1985; the increased demand has
resulted in watetevel declines in many areas of the State. Act 154 of 1991, atlesignation

of Acritical 06 groundwater areas based on ind
regulation of usage. Recent policy changes place an increased emphasis on the achievement of
sustainabl e yield of alohofsustainalfetyielt is éstablishedby f er s
the ANRC as part of a joint project with the USGS Arkansas Water Science Center in Little
Rock.

Beginning in 1995, the Sparta aquifer beneath a-doenty area in south Arkansas was
designated as a critical growmater area by the ANRC, then in 1998, they designated a second
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area in eastern and central Arkansas for the Alluvial and Sparta aquifers. Priority study areas for
present and future analyses include the Alluvial and Sparta aquifers in parts of nortleastern
southeastern Arkansas, including the Cache and St. Francis study areas in northeast Arkansas
and the BoeuTensas study area in southeast Arkansas.

Information used to evaluate walewel trends in the various aquifers is based on a viatet
monitoring measurement network maintained under cooperative agreements between the ANRC,
USGS, the Arkansas Geological Survey (AGS), and the Natural Resources Conservation Service
(NRCS). Through this process, over 1500 measurements are collected annualigndadn
waterlevel changes are used in evaluating potential critical use areas within the State.

Water use registration for all wells capable of producing 50,000 gallons per day has been
required since 1985 along with an annual water use registragomAfansas Act 1426 was
promulgated in 2001 for the purpose of requiring a properly functioning metering device for any
well constructed after September 30, 2001, which withdraws groundwater from a sustaining
aquifer. Domestic wells are specifically exanmom the metering requirement. After September

30, 2006 all wells withdrawing groundwater from a sustaining aquifer were required to have a
properly functioning meter. Sustaining aquifers include the Sparta, Memphis, Cockfield, Cane
River, Carrizo, Wilca, Nacatoch, Roubidoux and the Gunter aquifers. The Alluvial aquifer is
not considered a sustaining aquifer. Based on sustainable yield estimates produced by
groundwater modeling at the USGS Water Science Center in Little Rock, the ANRC is
considering forral recommendation of sustainable yield for the Sparta/Memphis Aquifer in
eastern and southern Arkansas.

The greatest water quantity issue in Arkansas is the extensive use of the Alluvial aquifer
(primarily for irrigation purposes) and the Sparta aquifein{arily for municipal and industrial
supply) in eastern Arkansas. While both have historically provided abundant water, neither can
sustain the current withdrawal rates indefinitely. Although the amount of water withdrawn
annually from the Sparta aquifer much less than what is withdrawn from the Alluvial aquifer,
its coefficient of storage (or fAstorativityo
aquifer per unit volume) is several orders of magnitude smaller than that of the Alluvial.aquife
Thus, a much larger volume of the Sparta is dewatered compared to the alluvial aquifer in
obtaining an equal volume of water. The alluvial aquiver yields around 3000 times more water
per unit volume than the Sparta does, thus the drawdown from punt@ng\een rate from the
Sparta aquifer extends much farther than pumping at the same rate from the alluvial aquifer does.

In response to high usage rates, water levels have dislibstantially in both aquifers. Large
Afcones of d e pr e s aciossbroad hreas. éndivideal cere® qf degression have
coalesced into larger cones, eventually forming depressions of regional scale. In this way,
extensive watelevel declines have occurred in the Sparta, due to water being withdrawn at
higher rates thn the lateral recharge replenishes it. The Sparta cannot sustain the current rates of
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withdrawals, and certainly not the accelerating rates of withdrawal observed in many areas. The
effect of increased pumping will be especially evident where-fadiime agricultural users tap

the Sparta as a supplemental water source. Where pumping from the Alluvial and Sparta aquifers
continues to exceed sustainable rates, water levels will continue to decline and eventually reach a
physical limit at which water cannoglproduced at the desired rates.

Groundwater - Surface Water Interactions

The subject of interaction of ground and surface water, exemplified by losing and gaining
streams, encompasses regulatory, polluggvention, and research programs among otheers. |

is considered during development of policies and regulations regarding groundwater, and in
groundwater remediation projects. For example, standards for remediation of groundwater
contamination at a site (say, treating to the applicable MCLs for drinkimigr) may be
acceptable for the local groundwater use requirements; however, the same concentrations that are
acceptable at the remediated site may nevertheless exceed stream standards locally if the
groundwater seeps into a stream. Another example ispaaping of groundwater leading to
development of a persistent cone of depression, which may then redudmwasestreams in

the area.

Many U of A investigations address surface/groundwater interaction occurring on karst. Many of
the flow paths dischige as springs and seeps into nearby streams, and movement of
contaminants within the karst aquifer system has a more pronounced effect on both surface and
subsurface water quality because of the rapidity and higher degree of groundwattce

water irteraction relative to other geologic settings.



Chapter One  PRINCIPAL SOURCES OF CONTAMINATION

Most of the potential and actual sources of groundwater contamination in the State are common
to many states, i.e. anthropogenic and natural sources of contaminatiosokeehvaries in its

areal extent and in its effect on water quality, making it difficult to state which sources have the
greatest effect. For example, a hazardous waste site may severely affect groundwater, with
numerous organic contaminants exceedingkiing water standards. However, the areal extent

of the contaminant plume may be small, with no known receptors at risk. Conversely,
contamination from various land use activities may be widespread, impacting numerous
receptors but possibly exhibiting fediscernible effects on the usability of the water.

Potential point sources of contamination from disposal sites, underground storag@J&nks

mining operations, and other activities are regulated under various ADEQ programs; whereas
agriculture andother wideranging laneuse activities commonly are addressed by voluntary
activities like education and implementation of BMPs for protection of groundwater. These
activities are described in more detamd. d n t

Nonpoint sources of contamination range from elevated nutrients and bacteria in shallow
aquifers in northern Arkansas associated with animal production and septic systemdet@low
pesticide detections in eastern Arkansas associated witlcrapagriculture. Point sources of
contamination include landfillsUSTs leaking waste and processvater storage ponds,
industrial facilities, military installations and petroleum storage and transfer sites. Although these
sources are responsible for numerdacalized groundwater contamination instances, offsite
migration of contaminants is infrequent because the flow behavior of organic constituents in the
subsurface differs from that of groundwater; plumes stop expanding after the release of
contaminantsds stopped. However, costs for procuring an alternate water supply for impacted
users and total contamination remediation costs can exceed several million dollars at a single
site, thus contamination prevention remains the best approach.

In addition to antfopogenic sources of contamination, water quality degradation resulting from
natural watefrock interaction ranges from simple TDS and hardness issues related to high
concentrations of dissolved calcium and magnesium, to high concentrations of irontoethted
dissolution of iroroxide coatings from the aquifer sediments. Elevated manganese above the
MCL (50 pg/L) is frequently noted, for the same reason. Other areas of concern from natural
sources include areas of saltwater intrusion (chloride as Isigt0D@0 mg/L) predominantly in
southeast Arkansas, though isolated areas of elevated chloride are also found in several locations
throughout the Alluvial aquifer in east central Arkansas, probably related to heavy drawdown
and/or the depositional environmem@nd local hydrogeologic variables.

Also, naturallyoccurring radionuclides (radium) and fluoride above MCLs exist in localized
areas of deeper Paleozoic aquifer systems in north central Arkansas; strong reducing conditions
that allow mobilization and cwentration of these constituents is the putative cause. This
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situation is encountered occasionally during development of deep public water supply wells, but
due to a paucity of foregoing research and background data, it is difficult to predict and avoid.

Elevated iron and manganese concentrations are ubiquitous throughout the State in the Alluvial
aquifer in eastern Arkansas and in the Paleozoic strata in north central Arkansas with the
exception of the carbonate aquifers. Dissolved iron and manganeset gwesent a health
hazard, but do cause aesthetic problems (staining, taste, etc.) that can also interfere with
industrial applications where higjuality water is often required. Naturalbgcurring arsenic
concentrations as high as 70 pg/L have beau@nted in isolated areas of the alluvial aquifer.
These excursions are the result of reductive dissolution of iron oxides that were originally co
precipitated along with arsenic and trace metals; these then remobilize when the redox condition
of the aquier becomes reducing.

Nitrate concentrations appear to be increasing in groundwater in northwest and northern
Arkansas due to the combination of the predominant land use (e.g. poultry production) and Karst
terrain that is more vulnerable to surface watdluence. In the Coastal Plain area of the State,
groundwater quality monitoring has indicated low concentrations of pesticides due-toopw
agriculture. Finally, brine contamination can also occur due to leaky surface impoundments,
corroded well casingr prelaw disposal to the land surface.

The Safe Drinking Water Act has focused attention on minimizing microbial contaminants in
public water supplies; also waterborne disease outbreaks and recent spills upstream of public
water intakes have been a sauwf national concern. These incidents emphasize the need for
effective local source water protection measures, and reinforce the value of adherence to the
proven Amultiple barrierdo approach in water p

The ADEQOffice of Water Quaty has increased groundwater monitoring requirements during
permitting of facilities with potential sources of groundwater contamination. This assists in
weighing the effects of sludge application, manure spreading, earthen lagoons, and other
potential sarces of groundwater contaminanBffice of Water Qualitygeologists review these
permits as required, to better ensure that groundwater is protected beneath these facilities



Chapter Two  GROUNDWATER PROTECTION PROGRAMS

Groundwater Quality Protection and Restoration

There are many groundwater protection programs within the State that include both regulatory
and voluntary groundwater contamination prevention activities from both point sources and
nonpoint sources. Point source prevention programs are almost emgelgtory programs and

are administered by the Department, while the majority of nonpoint sources are related to
agriculture and other lanakse activities and commonly include joint efforts by several agencies.

Petroleum Tank Program and Enforcement Branch (ADEQ)

The Petroleum Tank Program and Enforcement Branch (PrevidRegulated Storage Tanks

(RST) Divisio) within the Office of Land Resourceat the Department has program
responsibility for implementing the federal underground storage tank (UST)aprogr
Arkansas, and for the cleanup of releases from both regulated USTs and aboveground storage
tanks (AST).

During this reporting period, theetroleum Tank Program and Enforcement Brasgterienced
significant developments including the following:

Imple ment ati on of the divisi ondoaisrequiiedbyth@ er at o
Energy Policy Act of 2005Petroleum Tank Program and Enforcement Brasiztif

trained and certified over 2,200 UST operators to meet the August 8, 2012, compliance
deadline To accomplish this, th@®etroleum Tank Program and Enforcement Branch
worked closely with regulated industry to develop a free training video (made available

on DVD and through ADEQ&ds website) and al
local venuescross the state to help operators prepare for the required exam.

Petroleum Tank Program and Enforcement Braischearing completion of its second
threeyear inspection cycle on all UST facilities. The Energy Policy Act also had a
significant impact on seral otherPetroleum Tank Program and Enforcement Branch
program areas, especially the thg@ar inspection cycle, the requirement for secondary
containment on new or replaced USTs and piping, and the regulated substances delivery
prohibition for noncomilant UST systems. These pollution prevention aspects of the
federal UST program are increasingly successful. The number of confirmed releases
peaked in the third quarter of 2001, and has been slowly declining since that time. The
division recorded a sigficant operational compliance rate for UST owners of 53 percent

as of September 30, 2012.

Claims for reimbursement of corrective action costs from the Arkansas Petroleum
Storage Tank Trust Fund continue to increase. In October 2005, the Petroleum
Environmantal Assurance Fee was increased to 3/10ths of one cent per gallon of motor
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fuel or distillate special fuel purchased in or imported into the State in order to help
ensure the fund stays financially sound. The trust fund balanceFebnfary 29, 2016

was approximately$22 million, with total estimated obligations (corrective action and
third-party) ofapproximately $12nillion.

Underground Injection Control Program (ADEQ)

The Underground Injection Control (UIC) Program regulates disposal of waste wdters
appropriate underground reservoirs under authority of Part C of the federal Safe Drinking Water
Act (SDWA). Congress passed the SDWA in 1974, requiring the EPA to establish a system of
regulations for injection activities. The regulations are desigtedestablish minimum
requirements for controlling all injection activities, to provide mechanisms for implementation
and authorization of enforcement authority, and to provide protection of underground sources of
drinking water (USDW).

Arkansas was giveauthority to administer the UIC program as a primacy state in 1982 and is 75
percent funded by a grant from EPA. This primacy authority (primary enforcement authority)
allows the Department to regulate Class I, Class lll, and Class V wells (excludingh&romi
related spent brine disposal wells). The Arkansas Oil and Gas Commission (AOGC) regulates
the Class Il wells and Class V bromiredated spenrbrine disposal wells. Protecting USDWs is
accomplished through the issuance of permits, inspections, anmstaigtecontinuous
monitoring, and enforcement of the regulations in 40 CFR Parts 124, 144, 145, 146, and 147.

There were 14 Class | injection wells in the State effective April 1, 2008. These wells inject into
underground saline fluidontaining formationgt depths ranging from 25@0to 8800ft below

ground surface. There were four hazardous waste injection wells and téazsdous waste
injection wells in existence in Arkansas. Four of the Class | wells (one hazardous and four non
hazardousuti wer er Aigkemporarily abandoned and
noncompliance or similar violations occurred. All operating wells except one passed their annual
mechanical integrity testing (MIT) requirements during the time frame of April 1, 2008 whMar

31, 2013. The former Red River Aluminum WDW 1 UIC well has been shut in since December
1998. ADEQ has continued inspecting this well and making sure it is secured. Once the City of
Stamps obtains ownership of the Red River Aluminum property, plans &sttand if needed,
rework the well for use as a Class Il UIC well. Great Lakes Chemical Corporation SWD 1 M at
the West Plant was plugged and abandoned according to 40 CFR § 146.10 requirements in
September 2012. At present there are 13 Class | UIG welrkansas.

Solid Waste Management (ADEQ)

The Department 6s S &écliod wititatsetRegulded WasgeeProgramt of the
Office of Land Resources responsible for regulating disposal of Hmarzardous solid waste and
handling, processing, recycling, and marketing of recycled materials. Arkansans are provided
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with environmentally safe options for solid waste collection and disposal through musaiga

waste landfills, construction landfills, industrial landfills, transfer stations, wasteollection

facilities, composting facilities and material recycling centers. Departnsatid Waste
Managementstaff oversee implementation of Regulatida. 22 solid waste management rules.

This regul ation governs the Stateds municipal
and was established to protect human health and the environment.

Landfills are a potential point source for groundwatert@mmmation. To reduce groundwater
contamination potential, Arkansas regulations require all landfills to:

1) Be built five feet above the seasonal high groundwater level and

2) Have liners to reduce or stop leachate from percolating through the bottsidesd
of the landfill.

In addition, landfills which are considered to have a higher potential to impact the environment
are required to:

1) Collect their leachate and treat it prior to discharge and
2) Perform groundwater monitoring around the landfill.

These landfills include all municipal solid waste landfills (Class 1) and certain private industrial
landfills, depending on the type of waste that is disposed at the private facility. If groundwater
around the landfill exceeds Groundwater Protection Stdadhen corrective action is required.

Solid Waste Managemeritvestigates groundwater contamination caused by older, closed

landfills. A PostClosure Trust Fund contains monies to pay for any corrective action needed at
the landfills after closure. Currdy, design plans have been approved to place a compacted clay
cap on C&L Landfill located in Washington County, south of Fayetteville. The cap is to help

prevent the generation and release of leachate from the landfill.

Hazardous Waste Management (ADEQ)

The following items are regulatory or policy changes that may impact sites within the State
requiring groundwater monitoring, groundwater investigations, and groundwater remediation
under the Depart meSactiod svithifl the Reguthted \Wastadgrasnt oethe
Office of Land Resources

Regulation No. 23

Regulation No. 23, Hazardous Waste Management, was updated, effective September 26, 2011,
to include revisions to (1) Requirements for Trawosindary Shipments of Hazardous Wastes
Between OECD Member Countries, Export Shipments of SpentAe@dBatteries Submitting
Exception Reports for Export Shipments of Hazardous Wastes, and Imports of Hazardous

V-11



Wastes, and (2) a Hazardous Waste Management System Identification and Listing of Hazardous
Waste Final Exclusion to delist specific wastes produced at tkes€n, Inc. plant in Conway,
which otherwise would be considered FOO6 hazardous wastes.

Regulation No. 23, Hazardous Waste Management, was updated, effective August 12, 2012, to
include revisions to the following: 1) Withdrawal of the Emission Compairfald Exclusion,

2) the Hazardous Waste Management System; Identification and Listing of Hazardous Waste;
Removal of Saccharin and Its Salts from the Lists of Hazardous Constituents, Hazardous Wastes,
and Hazardous Substances, 3) Technical Correction® tSténdards Applicable to Generators

of Hazardous Waste; Alternative Requirements for Hazardous Waste Determination and
Accumulation of Unwanted Material at Laboratories Owned by Colleges and Universities and
Other Eligible Academic Entities Formally Afifited with Colleges and Universities, 4) Land
Disposal Restrictions: Revision of the Treatment Standards for Carbamate Wastes, 5) Hazardous
Waste Manifest Printing Specifications Correction Rule, 6) Miscellaneous Technical Corrections
under the Burden Redtion Rule.

Regulation No. 30

Regulation No. 30, The Arkansas Remedial Action Trust Fund Hazardous Substance Site
Priority List, was proposed to be updatedAingust 2014 Four sites were proposed for deletion
andtwo sites for listing on the State PrioyitList. The changes were effectid@cember 2014

Sites Proposed for Delisting
Arkansas Waste tb Energy Warehouse Site, Osceola, Mississippi County
| Can Inc., Lonoke, Lonoke County
Norphlet Chemical Co., Norphlet, Union County
Thompson Scientifiendustries, Scranton, Logan

Site Proposed for Listing
Macmillan Ring Free Oil, Norphlet, Union County
49ers Resource Recovery and Fatiper Metals Management LLC, Paragould, Greene County

Regulation No. 32

Regulation 32 was amended to establish cleatapdards for clandestine drug laboratories on
April 25, 2008; effective May 26, 2008. No additional changes have been proposed for this
regulation.

Department Groundwater Remediation Level Interim Policy and Technical
Guidance

The Department has developenh interim Policy for the establishment of groundwater
remediation requirements for contaminated sites. This policy will apply to Divisions responsible
for the oversight of groundwater remediation within the Department. The purpose of this policy
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is to esablish consistent methods for establishing groundwater remediation levels regardless of
the media Division having principal responsibility for the action.

Until a final regulation is promulgated by the Arkansas Pollution Control and Ecology
Commission thats specific to the establishment of groundwater remediation levels, such levels
will be established on a cabg-case basis.

Elective Site Cleanup Program

The Department administers an Elective Site Cleanup Program that allows responsible parties to
enterinto an agreement with the Department to govern the cleanup of sites. The Elective Site
Cleanup Program does not offer a release of liability but does offer participants a means to
address historic contamination on their site without penalty and with rkrodjectives. The
Department is working to promote the Elective Site Cleanup Program in order to maximize
cleanups of sites within the State.

Groundwater Contamination Prevention Programs

Wellhead Protection Program (Arkansas Department of Health)

The Arkansas Wellhead Protection Program (WHPP) is designed to prevent contamination of
underground sources of water used by Public Water Suppliers (PWS). The WHPP was
authorized in the 1986 Amendments to the federal SDWA and assigned to the Public Water
Supply Spervision Program (PWSSP) in the Engineering Division of the ADH. Wellhead
Protection is a voluntary program maintained by Public Water Systems and local communities
with technical assistance and guidance from ADH. A WHPP minimizes the potential for
contanination by: 1) identifying the probable area that contributes water to municipal water
supply wells, i.e., the Wellhead Protection Area (WHPA)) and 2) implementing protection
strategies within each WHPA that will help prevent release of contaminants.

A WHP program consists of three steps: 1) delineating a WHPA for each well or wellhead; 2)
identifying all potential sources of contaminants within each WHPA; and 3) developing
strategies to manage the WHPA to protect the groundwater resource from contamirfaion

more successful WHP Programs include public outreach activities to increase awareness and
coordinate local pollution prevention efforts. Emphasis is placed on public participation and
local control of the plan.

Integration of the WHPP and the Souktater Assessment Program (SWAP), a similar program
authorized in the 1996 amendments to the SDWA began in 2003. The SWAP assessed all
sources of Public Water Supply (surface water supplies as well as groundwater sources) for their
vulnerability to contamiation. The SWAP, partly modeledfter the WHPP, extended its
emphasis on contamination prevention to all drinking water sources. The SWAP reports sent to
each PWS were intended to serve as the basis for protection planning efforts. In keeping with
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long-temm planning goals and guidance from EPA, Arkansas has been combining the functions of
the WHPP and SWAP programs.

Another source water protection activity coordinated by the Arkansas SWAP program is
technical review of permitting at other agencies to aspegential adverse effects on drinking
water sources. This activity involves review and tracking of permitting activities including
NPDES permits, land application permits, and permits associated with oil and gas drilling and
disposal of drilling fluids.

Technical assistance with proper siting and design of public water supply wells is another
important feature of the WHPP. WHPP geologists analyze drill cuttings and produce detailed
construction recommendations for approximately 40 proposed wells per year.

Well construction information and other data are maintained in a database that supports other
aspects of the Health Departmentds PWSSP. Com
available for most PWS wells and is used by other agencies andzatyams in achieving their

missions.

The success of the source water protection program is measured by the number of Community
Water Systems (CWSs) and the populations served by those CWSs that have met the criteria of
the stateds defli nimpillemenft ai Soms Danteifa ned as a
Program (SWP) in place that includes a management team, a SWAP or WHPP delineation, a
PSOC inventory, and one of the following control measures/management strategies: (1)
SWP/WHPP  ordinance/resolati, or (2) any two of the following: SWP
Emergency/Contingency plan, public outreach program, drinking water protection road signs, or
other qualifying control measure/management strategy

Water Well Construction Commission

Act 641 of 1969 created thrkansas Water Well Construction Commission (AWWCC), which
provides for safe, sanitary and orderly water well development. Standards ensure proper well
construction and pump installation. Administration of the licensing and registration of drillers
and punp installers, as well as technical assistance, is provided by the ANRC, which includes
field inspectors, management, and technical support personnel. Act 297, effective July 1, 2003,
authorized the AWWCC to develop a training program for drillers and pustgllers and added

a continuing education requirement for drillers and pump installers. It also increased the amount
of civil penalties the Commission may seek from $500 to $2,500, and required contractors to
obtain a bond of $10,000 rather than $2,@prbtect consumers.

Several partime employees assist in building and maintaining the waaédr construction
report database, housing data on well construction. The database containsnsaiellction
details, depth to static water level and waterdwcing formations encountered, well yield,

V-14



pumpsetting information, and the geologic setting of each well. It is now been linked to the
USGS water use database and is searchable online.

Act 855 of 2003, effective March 31, 2003, requires proper trainindiegmsing for water well
drillers and specifies minimum bond amounts to protect well owners. Water well contractors
who repeatedly violate Arkansas law regarding proper registration and training can find their
property subject to forfeiture and sale ablpmauction. Sale proceeds and other monies forfeited
shall be applied to entities in the order listed
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Chapter Three  GROUNDWATER QUALITY MONITORING

Groundwater quality monitoring data are available famgoing ambient monitoring; shetgrm
researckoriented monitoring, and mandated monitoring at regulated sites. The types of data
available depend on the goals and range from-bapg reports to publicly accessible computer
storage formats such asthe&Af#s S TORET dat abase. 't is i mpor:
water quality data when investigating groundwater conditions. For example, contaminants in a
water supply system, domestic or municipal, may simply be derived from the treatment process,
the dstribution lines, or household plumbing. As such, they would be an artifact of treatment
and/or distribution rather than groundwater (source) problems. Comparison of quality
information from various time periods and data collectors is problematic bechuge
differences in monitoring goals, reporting requirements, and continuing evolution of laboratory
instrumentation and methods that provide ever lower quantification levels.

Ambient Groundwater Quality Monitoring

Considerable groundwater quality da&vé been collected in numerous investigations primarily

by the U of A at Fayetteville, the USGS, and the Department. However, most of this information
is available in haratopy only in the form of reports and publications. Data from regulated sites
with known sources of contamination can be useful but may not represent background water
quality.

Arkansas Department of Environmental Quality

The principal goal of the Departmentoés ambien
the appropriate constituesnneeded to document existing conditions in the various aquifers of the

state and any changes in the quality of groundwater over time; to determine if known areas of
contamination (i.e., areas of saltwater intrusion) are expanding; and to assist irgueditsr

planning efforts at the Department and other state and federal agencies with groundwater quality
protection responsibilities. To that end, the Ambient Groundwater Monitoring Program
(Program) was begun in 1986. The Program currently consistsrobtoring areas throughout

Arkansas (Figur&-1). Each area was selected to monitor various aquifers in representative
areas of the State and evaluate potential effects of multiple land uses. Monitoring is conducted on

an approximate thregear basis.

All of the monitoring events include field pH, conductivity, OxidatiRe&duction Potential, and
temperature, laboratory analysis of nutrients, major cations and amas$,Dissolved Solids
(TDS) and trace metals. Selected sites in areas potentially ietbhgtindustrial or other point
sources are analyzed for volatile organic compounds (VOC) and-vedatiie organic
compounds (SVOC), and likewise samples from areas potentially impacted by agricultural
activities are analyzed for pesticides. The curremt proposed monitoring areas are described
individually below.
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Figure V-1. Ar k &mouwmdwsatér Monitoring Areas
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Athens Plateau Monitoring Area

The Athens Plateau Monitoring Area encompasses Paleozoic rocks of the Ouachita Mountains
physiographic region and Cretaceous rocks and Quaternary deposits of the West Gulf Coastal
Plain physiographic province. Thisonitoring area, first sampled in 2004, and comprised of 23
water wells and 1 spring in Howard and Pike Counties, provides baseline groundwater quality
data including potential effects on groundwater from the extensive swine, poultry, and cattle
operatioss in this region.

The sites in the northern part of the study area (along the southern margin of the Ouachita
Mountains) are in the Devonian to Pennsylvanian Arkansas Novaculite, Stanley Shale and
Jackfork Sandstone. The southern part of the study and@nwhe northern part of the West
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Gulf Coastal Plain) is in the Cretaceous Tokio Formation and Quaternary (Pleistocene and
Holocene) deposits comprising the Alluvial aquifer. Most towns within the area utilize surface
water sources, thus few municipal liseare available. However, many domestic and livestock
wells exist in the Cretaceous formations within the subject area.

Water quality in the study area is generally good. TDS concentrations exceed the Secondary
Maximum Contaminant Level (SMCL) of 500 nhgh one deep well, as higher mineralization is
expected at greater depth. One well in the Stanley Shale and one spring exceed the MCL for
nitrate (10 mg/L) but the well has exhibited a noticeable decline after the onsite poultry operation
ceased some yearmgo. Two other wells in the Stanley Shale had somewhat elevated nitrate.
Nitrate concentrations in the remainder of the samples are well below 1.0 mg/L. Chloride is
highest in the Alluvial aquifer, particularly the Quaternary alluvium, ranging up tontgL in

this interval. Dissolved iron concentrations often exceed the EPA Secondary MCLs (which
address aesthetics like taste and odor rather than health concerns) and can range as high as 3.8
mg/L. Logically, many of the exceedances occur in samples thenStanley Shale; manganese

is also frequently detected in the Athens Plateau samples, reaching a maximum of slightly more
than0.55 ny/L. Low concentrations of Arsenic occur in three wells, but well below the MCL of
0.01 ny/L. Mobilization of naturallyoccurring iron, manganese, and other multivalent ions like
Arsenic is a common occurrence in aquifers across the state, due to reducing conditions that
develop in response to the presence of organic matter concentrated in some parts of the
formaitons

Brinkley Monitoring Area

The Brinkley Monitoring Area encompasses the town of Brinkley and surrounding areas in
northern Monroe County in the Mississippi River Alluvial Plain. The Alluvial and Sparta
aquifers provide all community water needs: Kimg water and crop irrigation. Monitoring in

this area was initiated in 1989 to characterize chloride levels and assess potential presence of
pesticides in the Alluvial aquifer.

Recent sampling Chloride concentrations ranged from 13.8 to 619 mg/L, witertaations in
seven wells exceeding the SMCL (2B@/L). Iron concentrations exceeded the SMCLO
mg/L in 27 of 29 wells, and manganese concentrations exceeded the SN)Ab ofg/L in 28
wells. TDS concentrations exceeded the SMCL of 500 mg/L iaf2Be 29 wells. Arsenic was
detectable in all 29 samples at concentrations ranging fro6088 mg/L to 0.00790 mg/L,
though with no exceedances of the MOLOL mg/L).

El Dorado Monitoring Area

The El Dorado Monitoring Area centers on El Dorado in Union County, in the West Gulf Coast
Plain physiographic region. Three aquifers, the Cockfield, Upper Sparta (Greensand), and Lower
Sparta (El Dorado) are sampled in this area. The Cockfield is usedripyi as a domestic
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drinking water supply. The Greensand aquifer is used for domestic and industrial purposes. The
El Dorado aquifer is used for industrial and municipal purposes. This area has oil and gas
production; bromine extraction, production, anefining; light manufacturing; and food
processing; all of which are potential threats to the shallow Cockfield aquifer. Monitoring in the
El Dorado Monitoring Area began in 1987.

Iron and manganese exceed the SMCL in about 20 percent of the wells. Sedeapbels (from
the Cockfield aquifer) are also analyzed for VOCs, SVOCs, Pesticides and PCBs. Pesticides and
PCBs have not been detected in any of the El Dorado groundwater samples

Omaha Monitoring Area

The Omaha Monitoring Area encompasses the northguester of Boone County in the Ozark
Plateaus physiographic region. Groundwater is from the Springfield Plateau and Ozark aquifers,
which are primarily limestone and dolostone formations, respectively. The monitoring area
assesses potential impacts in katesrain. Potential contaminant sources include livestock,
poultry houses, and USTs. The monitoring sites consist of 10 springs and 18 wells, depending on
accessibility and flow conditions. The springs discharge from the Springfield Plateau aquifer,
and d but one of the wells penetrates the Ozark aquifer.

Overall, groundwater quality is good. Iron is not detectable in any of the Springfield Plateau
aquifer samples due mainly to the type of geology and the oxidative state of the aquifers; this
also limits manganese concentrations, ranging from mostly-deiactable to just oved.0®

mg/L, well below the SMCL 00.05 ng/L. Nitrate is present in all Springfield Plateau aquifer
samples, ranging up to almost 7 mg/L. Arsenic has been detected in some shuoiphes)

below the MCL 0f0.01 mdL, also due to the general oxidizing state of the groundwater, which
limits arsenic mobility

Hardy Monitoring Area

The Hardy Monitoring Area is located in northeast Arkansas in Sharp and Fulton counties. The
standard samimg round includes 24 wells ranging in depth from 150 to 1200 feet and 2 springs.
The area was originally chosen to address the lack of water quality data from the Lower
Ordovician aquifers along the eastern end of the Ozark Plateaus physiographicTiegioells
produce water from various formations including the Cotter and Jefferson City Dolomites and
the Roubidoux Formation.

The groundwater quality in the Hardy monitoring area is generally good. Water type is calcium
or magnesium bicarbonate, in whicbncentrations of magnesium and calcium, expressed as
equivalent weights, are approximately equal. Sodium concentrations are generally less than 5
mg/L. TDS concentrations are generally below 500 mg/L in all wells and springs including four
wells exceedig 1000 feet in depth. The average TDS concentration is approximately 300 mg/L.
As expected, the deeper wells have very low nitrate concentrations relative to the overall mean
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for all wells, which is also low (0.845 mg/L). Average TDS, nitrogen and othemyeers
resemble the Ozark aquifer samples from the Omaha Monitoring Area. Iron is rarely detected
and the maximum manganese concentration is quite low asOM@26mg/L), well below the

SMCL (0.06 mg/L).

Jonesboro Monitoring Area

The Jonesboro Monitorg Area includes Jonesboro and surrounding areas in central Craighead
County and northern Poinsett County, in the Mississippi River Alluvial Plain region. The
Alluvial aquifer and the Memphis aquifer (northern extension of the Sparta) are the primary
groundwater sources. The monitoring area was chosen because it has large populations using
groundwater that is vulnerable to surface contaminants and is subject to intensive pumping from
the Alluvial aquifer. A cone of depression coinciding with drawdown énuthderlying Memphis

aquifer indicates minimal physical (hydraulic) separation between the two aquifers. Potential
contaminant sources in the area include pesticides, solvents, landfill leachate, and septic systems.
One sampling site is in the deeper Widéormation.

Groundwater ranges from a calcitbitarbonate to a strongly sodidoicarbonate water type,
with an intermediate fAmixedoO type containing
and magnesium. This reflects a gradual chemical evolutoon & calciurrdominated water type

in the shallow Alluvial aquifer to sodititlominated water at depth within the Memphis aquifer

due to natural iorexchange processes. TDS concentrations range from less than 100 mg/L, to
just over 1110 mg/L in one well. g dissolved iron is common, ranging up7/tang/L. About

one third of wells exceed the SMCL 6f3 mg/L. Manganese is detectable in all wells at
concentrations ranging from less thau®QL to overl.2 mg/L, and about one third exceed the

SMCL of 0.05mg/L. Nitrate is present in almost 50 percent of wells, ranging from very low to

just above 2 mg/L

Lonoke Monitoring Area

The Lonoke Monitoring Area includes Lonoke and surrounding areas in central Lonoke County
and is located in the Mississippi River AlluvRlain physiographic region. Groundwater is from

the Alluvial and Sparta aquifers, for agricultural, domestic and municipal use. This monitoring
area was selected to represent a rural, agricultural area that relies entirely on groundwater for
water. Pesticles are the primary potential contaminants in the area.

Elevated iron and manganese are common, ranging frdt td 30mg/L, due to reducing
conditions that result from a high proportion of disseminated organic debris in the aquifer. TDS
concentrationsange from 140 to almost 500 mg/L, with no exceedances of the SMCL.
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Frontal Ouachita Monitoring Area

The Frontal Ouachita Monitoring Area is located in central Arkansas in Pulaski and Saline
counties in the Ouachita Mountains region. Strata within thisitoxing area consist of intensely

folded and faulted Paleozoic sandstones, shales, novaculites and cherts, deformed during the late
Paleozoic era into generally eagtst trending anticlines and synclines. Strata exposed at the
surface include formationsanging in age from Ordovician through Mississippian. The more
resistant novaculite or sandstone persists to form ridge tops, while valleys develop above the less
resistant shale intervals. Sixteen wells and three springs comprise the current moni&sing si
Laboratory analyses include inorganic chemistry and nutrients

Most wells are completed in bedrock with minimal surface casing and thus likely producing
water from multiple horizons. Twelve are in the Ordovician Womble Shale, two in the
Ordovician Bidork Chert, one in the Devonian to Mississippian Arkansas Novaculite, one from
the Mississippian Stanley Shale, one from the Bigfork Chert/Arkansas Novaculite contact, and
one from a spring at the Ordovician Bigfork Chert/Polk Creek Shale contact. Thairgmao

wells are completed in Quaternary terrace deposits of the Alluvial aquifer.

Generally, the groundwater quality is good. Dissolved iron exists in about one third of the wells
at concentrations up ta54 mg/L. Manganese is present in many of thellsy at concentrations
ranging up to0.15 mg/L, with several exceeding the SMCD.Q5 mg/L). Due to reducing
conditions, arsenic is present in concentrations ranging up to an@@tmg/L but still below

the MCL of0.01mg/L. Nitrite is present in abouralf the wells, at concentrations ranging from
0.060 to 8.15 mg/LMost of the nitrate detections correlate to the presence of septic systems,
livestock, or poultry houses.

Ouachita Monitoring Area

The Ouachita Monitoring Area is located in Ouachita Cpwamd includes the city of Camden.

This area is located in the West Gulf Coast Plain physiographic region, chosen because it is in
the recharge area of the Sparta aquifer; in addition, a portion of the Cockfield aquifer recharge
area is present in the sbutestern portion of this monitoring area. Groundwater is the primary
water source in the area. Most wells penetrate the Sparta aquifer; however, several potentially tap
the underlying Cane River Formation, which is the lower confining unit of the Spansevdr,

some minor watebearing zones exist within the Cane River, sufficient for domestic water
supplies.

Generally, groundwater quality in this area is good, with TDS concentrations ranging from 31 to
just over 150 mg/L. Water type ranges from a calehicarbonate water type at shallow depths

to a sodiurrbicarbonate water type in the deeper portions of tpgfer where natural ion
exchange processes have neared completion along the flow path. Iron is elevated in about half of
the wells, at concentrations ranging 335 mg/L. Manganese is ubiquitous in the area at
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concentrations ranging up @0546mg/L. Nitrate is present in moderate amounts but currently
there are no exceedances of the MCL with the highest at just @&@®8mg/L. Arsenic is
generally not present in the sites within this monitoring area.

Pine Bluff Monitoring Area

The Pine Bluff Monitoing Area includes the town of Pine Bluff and environs, in central
Jefferson County. The monitoring area spans the boundary between the West Gulf Coast Plain
and the Mississippi River Alluvial Plain regions. Groundwater in the area is produced from the
Alluvial, Cockfield and Sparta aquifers, the only sources of wéberthe community. The
Alluvial and Cockfield aquifers are used primarily for irrigation and domestic purposes, while
the Sparta is used for municipal and industrial purposes.

The groundwatequality is generally good. The Alluvial aquifer produces a caldnicarbonate

water type and the Cockfield and Sparta aquifers produce a stdtanbonate water type,
similar to its composition elsewhere. Iron is detectable in all the wells at cornirgnanging

from 0.01to 38.5mg/L, with many exceeding the SMCD.8 mg/L). Manganese is also nearly
always present, in concentration ranging frOr015to 2.6 mg/L, with many exceeding the
SMCL (0.05mg/L). In association with the iron and manganessgrac is detectable in several
wells, but well below the MCL. Nitrate has only been detected in one well at a concentration of
0.060 mg/L, well below the MCL. Four alluvial wells are sampled for VOCs, but only a very
small concentration of Methylene Chide (MC), a common laboratory contaminant, has been
detected and is attributed to the presence of MC within the instrument

North Central Monitoring Area

The North Central Monitoring Area a new ambient groundwater monitoring area, developed in
response t&¢ he shale gas devel opment Aboom. o |t w
November 2010; it includes portions of Conway, Van Buren, Cleburne, White, and Faulkner
Counties in the Arkansas River Valley physiographic region. Groundwater in the area id derive

from the Pennsylvanian Atoka Formation or Hale Formation which lie well above the
Fayetteville Shale. Historically, public water supply wells in the area were beset by iron
problems, hydrogen sulfide and limited supply and thus were all abandoned degaddter a

regi onal surface water supply (from Greer6s F
area is served by surface water from Greeros
wells in use, mainly as backup supplies for $sieek and home gardens, though a small
percentage are used as primary (drinking water) supply. A total of 64 springs and wells were
sampled during the initial sampling event. During subsequent sampling events, some of the
shallow springs were discontinuethd some new wells were added. Over the long term, the

North Central monitoring area will be reduced to a small subset of sites on par with the other
monitoring areas.
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The groundwater quality was generally good, though iron was detected in about twofttels

sites and was above SMCLs in about half of them. Manganese was detected in all 64 sample
locations at concentration ranging frah00091to 28 mg/L, with 45 detections exceeding the
SMCL (0.05 mg/L). Arsenic, commonly cexistent with iron, and mobilized by similar
geochemical conditions, was detected in 17 of the 64 samples at concentrations ranging from
0.00051to 0.0181 mg/L (one detection above the MCL). Nitrate was detected in about 30
percent of the samples at concentrations ranging from 0.020 to 6.40 mg/L, all below the MCL.
Chloride and TDS, primary indicators of potential impacts from deeper groundwater zones and
gas drilling were within normal ranges; chloride was detected in all 64lesuaipconcentrations
ranging from 1.1 to 105 mg/L. TDS ranged from 10 to 644 mg/L. Three exceedances of the
SMCL for TDS were noted in the mineral springs located in Heber Springs Park, assumed to
originate from deeper groundwater zones. One other exoeedaas a domestic well with
artesian flow and also interpreted to connect to a deeper, more mineralized groundwater horizon.
Based upon the analyses conducted, no effects from the gas drilling or hydraulic fracturing in the
underlying shale were evident

Other Monitoring Efforts

Some ambient monitoring is also performed by other divisions within ADEQ and the USGS, at
numerous Departmemégulated facilities throughout Arkansas. However, because the purpose
of the monitoring is to evaluate potential artiual anthropogenic impacts, the parameter list is
limited, and thus is not as useful for interpretation of natural or background quality. However, in
the absence of other data, monitoring results from these sites, especially up gradient
ibackgr oupcande a useful sbwsce of information

Arkansas Department of Health

Monitoring of public water supply wells by the ADH under the SDWA provides another source
of groundwater data. The ADH monitors approximately 1200 wells every three years for
inorganicand organic (pesticide, herbicide, SVOCs, VOCs) contaminants, and radionuclides.
The Total Coliform Rule requires sampling monthly, with the number of samples dependent on
the population size. Nitrate monitoring is conducted yearly unless a sample tiraater equal

to 50 percent of the MCL triggers the need for increased frequency. Additionally, the
Disinfection Byproduct Rule requires monitoring for trihalomethanes and haloacetic acids,
byproducts of the disinfection process, on a quarterly or anrags,bwith the number of
samples dependent on the type of source and population served by the system.

Raw water sampling is conducted for selected
those which may be at risk for contamination per theuGdavater Rule) to assess whether they

are influenced by surface water pathogens; this sampling includes frequent raw water
bacteriological testing during the evaluation period, and may include water temperature
variations and Microscopic Particulate Anasyto detect insects, organic debris, large diameter
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pathogens, and algae and other microorganiRas. water sampling foE. coli is conducted
monthly for at least 12 months to establish baseline conditions, including analy&is doki
and/or cryptospadium oocysts

Short Term Water Quality Monitoring (Special

Investigations)

Arkansas Department of Environmental Quality

Special groundwater investigations are occasionally undertaken, normally upon request by
managementas a result of general interest an areaor to address an identified or incipient
groundwater problem that warrants examination. Recent examples of such projects range from
occasional complaint investigations in conjunction with Inspection or Enforcement duties of the
Office of Water Qality or other agency divisions, to comprehensive investigations of
groundwater conditions associated with land uses at permitted facilities. The establishment of the
North Central ambient monitoring area falls into this category of activities. Howeéase t
projects are intentionally limited in scope and duration so as to minimize the diversion of the
groundwater sectiondés staff time and budget,
ongoing longterm ambient monitoring network.

United States Geological Survey

The USGS, in cooperation with the Arkansas Natural Resources Commission, has 45 master
wells throughout the State that are sampled every five years. Additionally, 150 wells in the
SpartaMemphis aquifer and 150 wells in the Mississiffiver Valley Alluvial aquifer are
sampled for specific conductance, pH, temperature, chloride, and bromide on alternating years.
Although limited in the number of constituents, the relatively large number of wells provides a
means of documenting generalaterquality trends over time, through the plotting and
comparison of isopleth maps and the use of statistical programs. Other wells are utilized for
water quality sampling, but are sampled for special investigations and do not provideriang

data for tend analyses. The data derived from water quality investigations are presented in
reports, which are easily obtainable at the local or national level or online at
http://ar.water.usgs.gawdata also are available in downloadable tabular or graphic format on the
USGS NWISWeb, selttp://waterdata.usgs.gov/ar/nwis/qw/
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PART VI PUBLIC PARTICIPATION (REGULATION NO. 8)

The Public Participation Program (Regulation No. 8) at the Department is designed to be an
active program that seeks out individuals and/or organizations that may provide useful input and
those who wl be affected by Department activities. The program includes provisions for
disseminating information to the public through easily accessible avenues. These avenues
include, but are not limited to, local media, internet access, and information depedoated
throughout the State. Additional avenues include the publication and distribution of newsletters,
informational pamphlets, and activity reports; and the participation of Department
representatives at public meeting, hearings, and citizen gatbprings.

The purpose of the public participation program at the Department is to inform affected
Arkansans, organizations, and public officials of the factors involved in, and of decisions
contemplated in, Department activities. It is also used torpocate public thinking into
planning decisions and to provide all citizens and organizations an equal opportunity to influence
the design of alternatives and selection of choices. This process will produce activities that have
substantial community supgor

The current Public Participation Program at the Department complies with all applicable
regulations and guidelines of tikederal Water Pollution Control Aeimendments of 1979 40
CFR, Parts 25 and 35

For additional information concerning the PubliatRegation Program at the Department, visit
the Office of Water Qualitywebsitehttp://www.adeq.state.ar.us/water/reports_datadwich go
to theState of Arkansa€ontinuing Planning Pro@s document.
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APPENDIX A WATERBODY-SPECIFIC
INFORMATION BY PLANNING
SEGMENT

A segmenispecific water quality analysis was conducted for each of the 38 planning segments
utilizing the monitoring network stations and other available data. Suppadnsupport of a
designated use was assessed by using the assessment methodology described earlier.

Data included for each planning segment includes:

1 A description of the segment location and its major waters.

1 A narrative summary of the water quality i the segment.

1 A planning segment map with river reaches identified by hydrologic unit code and

reach numbers, monitoring stations, and NPDES permitted discharges.

1 An assessment of use support by river reach.

1 A listing of permitted discharges within teegment.
Key to abbreviations on i P a n nagment (& Designated Use Attainment and
Water Quality Status, (b) Monitoring Station Information, and (c) Mileage
Summaryo Tables within Appendix A:

Assess

E = Evaluated Assessment U = Unassessed (Unknown)

M = Monitored Assessment

Designated Use:

FC = Fish Consumption Al =Agriculture and Industrial Use
FSH = Fisheries Use A = Advisory

PC = Primary Contact S = Use Supported

SC = Secondary Contact N = Use Not Supported
DW = Domestic Water Supply R = Use Removed
Cause:

Tb = Turbidity OE = Organic Enrichment
AM = Ammonia PO = Priority Organics
NOs = Nitrogen (Nitrates) Al = Aluminum

TP = Total Phosphorus Be = Beryllium

DO = Dissolved Oxygen Cu = Copper

Tm = Water Temperature Hg =Mercury

PA = Pathogen Indicators (Bacteria) pp = Lead
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Causes (cont.)

CL = Chlorides Zn = Zinc

SO, = Sulfates Se = Selenium
TDS = Total Dissolved Solids

Source:
AG = Agriculture
SE = Surface Erosion IP = Industrial Point Source
RE = Resourc&xtraction MP = Municipal Point Source
UR = Urban Runoff UN = Unknown

Tox = Toxicity
Status:

1-5 = Assessment Category (see
below)

Data Period:
1 = Assessment based on new data 2 = Assessment forwarded fraz014

Monitoring Network:

Y/ USGS= US GeologicalSurvey
Gauging Station Present

S = Special Project

A = Ambient USNPS = U.S. National Park Service
R = Rovin ANRC = Arkansas Natural Resources
- g Commission

Assessment Categories

1. Attains all water quality standards for alesignated uses; categorized by existence of a
TMDL or not for one or more constituents:

la. Attaining water quality standards for all designated uses, no use is threatened. No
TMDL exists for any constituents.

1b. Attaining all water quality standards for all designated uses; however, a TMDL
remains in place for one or more constituents.

2. Available data and/or information indicate that some, but not all of the designated uses are
supported.
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3. Insufficient déa and information are available to determine if any water quality standards are
or are not being attained.

1 No data available;

1 A water quality standard has not been approved for Clean Water Act purposes and
therefore and assessment cannot be made;

1 Data donot meet the spatial and/or temporal requirements outlined in this assessment
methodology;

1 Waters in which the data are questionable because of Quality Assurance and/or Quality
Control (QA/QC) procedures and/or the stream segment requires confirmation of
impairment before a TMDL is scheduled.

4. Water quality standards are not attained for one or more designated uses but the development
of a TMDL is not required because:

4a. A TMDL has been completed for the listed parameter(s);

4b. Other pollution controtequirements are expected to result in the attainment of the
water quality standard; or

4c. Nonsupport of the water quality standard is not caused by a pollutant.

5. The waterbody is impaired, or one or more water quality standards may not be attained.
Waterbodies in Category 5 will be prioritized as:

High
1 Truly impaired; develop a TMDL or other corrective action(s) for the listed
parameter(s).

Medium
1 Waters currently not attaining standards, but may bdistbal with future
revisions to APC&EC Regulatiado. 2, the state water quality standards; or
1 Waters which are impaired by point source discharges and future permit
restrictions are expected to correct the problem(s).

Low

1 Waters currently not attaining one or more water quality standards, but all
design&ed uses are determined to be supported; or

1 There is insufficient data to make a scientifically defensible decision concerning
designated use attainment; or

1 Waters ADEQ assessed as unimpaired, but were assessed as impaired by EPA.

pH Note:

Ar k an s aandardgy &tlopted in the 1970s, were established to protect the variable
life stages of the most sensitive aquatic life species. These standards were based solely on
literature, such a&PA (1986), whichgenerally states that aquatic life thrives and pgapes
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best when the pH of water is between 6 and 9 standard units. This is unlike the majority of all the

ot her water guality standards that wer-e deve
disturbed ecoregion reference streams (DPC&EC, 1987, Volunaesl Il). In addition, the

current assessment protocol is from an EPA guidance document that sets nationwide exceedance
criterion for the determination of water quality standards attainment.

Metals Note:

It has been determined that some of the dissolmetials data used to assess the
waterbodies of the state in the recent assessment periods have been found to be contaminated by
some unknown factor. Quality assurance procedures have been implemented to address this
issue, as is apparent by the delistihgame waterbodies that were formally impaired by metals.
Waterbodies that were recently listed for metals contamination should be listed as attaining water
quality standards with the next one to two listing cycles.



RED RIVER BASIN

The Red River Basi@Figure A1) is located in the extreme southwest corner of the stéie.
majority of itswaterbodies flowsouthinto Louisianawith a few floning west intoOklahoma.

This basin is bisected infour ADEQ planning segments arglght major watershed€3 digit
HUCs) Dorcheat Bayou, Bodcau Baydupwer Middle Red River, LoweRed River, Sulphur
River,McKinney Bayou, Little River, and Mountain Forklajor reservoirs within this basin gre
Millwood ReservoirlLake Erling Lake Columbia, De Queen Resary&illham Reservoir, and
Dierks Reservoir

Partsor al, of eightArkansasc ount i es ar e heundahes:iPolk Howad, $edes,i n 6 s
Little River, Hempstad, Miller, Lafayette, and Columbia.

This basin spans parts of the Ouachita Mountairmegon and the Gulf Coastal Plains
ecoregion.
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Figure A-1: Red River Basin
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SEGMENT 1A DORCHEAT BAYOU AND BODCAU BAYOU

This segment is located in the southwest corner of the State and includes most of Columbia
County as well as parts of Nevaddempstead and Lafayette Counties. The drainage is
generally southward into Louisiana and the major streams are Dorcheat Bayou and Bodcau
Bayou. Lake Erling is a major impoundment on Bodcau Bayou and Lake Columbia is a major
impoundment on Beech Creek ribtitary to Dorcheat Bayou.

Summary of Water Quality Conditions

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 wate
supplies.

Many of the streams in this segment are affected by low pH values and are unable to meet the
minimum pH standard of six (6) standard units. The soils in these watersheds are acidic and have
a low buffering capacity. In addition, these strearaturally have a high organic matter, which

in turn increases the dissolved organic matter in the water column.

Many of the streams in this segment have mineral concentrations (chlorides, sulfates, and total
dissolved solids) above the applicable stadslaWhile the source of the minerals is listed as
unknown, it most likely from a combination of point source discharges and nonpoint source
inputs from oil and gas activities.

Toxic amounts of lead concentrations are present in the streams throughsegrtent. It is
unknown at this time what affects, if any, these elevated concentrations are having on aquatic life
within the streams of the segment. The source is also unknown at this time.

Numerous waterbody segments have been moved from Category fegm@ada in the list of
impaired waterbodies, as TMDLs have been established for constituents listed on previous lists
of impaired waterbodies



Figure A-2: Planning Segment 1A
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Table A-1 (a-c): Planning Segment1A (a) Designated Use &ainment and Water Quality Status, (b) Monitoring Station
Information, and (c) Mileage Summary

a. Stream Designated Use Attainment, Source, Cause, and Status

Designated Use Source Cause Status

< 7

S &3 Monitoring g T 6 6 =
Stream Name HUC rx = Station £ 8 E a oo o < |1 2 3 4|1 2 3 4|1 2 3
Beech Creek 11140203 -025 24.9 UWBCHO1 M N S S S S |UN SE UN DO Tb  Pb 4a 4a 4a
Big Creek 11140203 -023 4.1 UWBIG02 M N S S R N IP IP IP UN Cl SO4 TDS Pb | 4a 4a 4a
. REDO0043;
Big Creek 11140203 -923 30.7 UWBIGO1 M N S S R S PP pH Pb 4a  4a

Crooked Creek 11140203 -901 25.4 REDO0014
Cypress Creek 11140203 -019 20.0 REDO0016

U
U
Dismukes Branch 11140203 -924 7.0 REDO0047 ] R 3
Dorcheat Bayou 11140203 -020 10.0 REDO0015 E A N S S S S UN UN Pb  Hg 4a  4a
Dorcheat Bayou 11140203 -022 10.6 REDOO15A M A S S S S UN UN Pb  Hg 4a  4a
REDO0015B,;
Dorcheat Bayou 11140203 -024 7.3 REDO065 M A N S S S S | UN UN pH  Hg 4a  4a
Dorcheat Bayou 11140203 -026 9.4 UwWBDTO02 M A N S S S S UN UN UN pH Pb Hg 4a  4a 4da
UWBDTO1;
Dorcheat Bayou 11140203 -926 20.3 UWBDTO2 M S S S S S 1
Horsehead Creek 11140203 -021 27.4  UWHHCO1 M N S S R S | UN UN pH Pb 4a 4a
Bear Creek 11140205 -012 3.8 REDO0011B 0] 3
Bodcau Creek 11140205 -002 4.7 REDO0013 E N S S S S UN SE UN pH Tb Pb  Cu| 4a 4a 4a
REDO0017;
Bodcau Creek 11140205 -006 28.2 REDO0027; M N S S S S UN SE UN pH Tb Pb 4a 4a 4a
REDO0066
Bodcau Creek 11140205 -007 11.0 REDO0057 M N S S S S UN Pb 4a
Bodcau Creek 11140205 -009 14.4 U 3
Crooked Branch 11140205 -906 4.6 U 3
Dooley Creek 11140205 -013 16.2 REDO0012 U 3
L. Bodcau Creek 11140205 -008 13.8 U 3
L. Bodcau Creek 11140205 -010 31.4 REDO0056 M N S S S S UN UN Pb DO 4a 5
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a. Stream Designated Use Attainment, Source, Cause, and Status

Designated Use Source Cause Status
:_:é @  Monitoring é T
SteamName HUC & =  sSafon 2|9 & 9 9 Z 2|1 2 3 4 2 3 1 2 3 4
Steel Creek 11140205 -902 9.0 u 3
Wheeler Creek 11140205 -011 8.4 ;EEDD(?(())llllA U 3
b. StreamMonitoring Station Information
Station Flow Data Monitoring
Name Station Location Gauge Period Network
REDO0011 WheelerCreek at Bear Creek Confluence 2 S
REDOO11A  Wheeler Creek near Texarkana, AR 2 S
REDO0011B Bear Creek near Texarkana, AR 2 S
REDO0012 Dooley Creek near ARA Line 2 S
REDO0014 Crooked Creek @ ARA Line 2 S
REDO0015 Bayou Dorcheat near SpringhillA 07348650 2 S
REDOO15A Dorcheat Bayou east of Taylor on SR160 1 A
REDO0015B Dorcheat Bayou near Busset AR 2 S
REDO0016 Cypress Creek @ ARA line 2 S
REDO017 Lake Erling near Canfield, AR 2 S
REDO0027 Bodcaw Creek south of Lewisville 07349440 1 A
REDO0043 Big Creek near Magnolia on Hwy 371 2 S
REDO0047 Dismukes Branch W of lsgnolia on Hwy 371 2 S
REDO0056 Little Bodcaw Creek at Highway 29 near Lewisville 2 R
REDO0057 Bodcaw Creek at Highway 355 near Hempstead County Lin 2 R
REDO0065 Bayou Dorcheat at Highway 371 2 R
REDO0066 Bodcau Bayou south of Stamps on CR23 2 S
UWBCHO01 Beech Creek at Highway 82 near Waldo 2 R
UuwBDTO1 Bayou Dorcheat at Highway 355 2 R

A-10



b. StreamMonitoring Station Information

Station Flow Data Monitoring
Name Station Location Gauge  Period Network
UwBDTO02 Bayou Dorcheat at Highway 82, 6 miles west of Waldo 2 R
UWBIGO1 Big Creek at Highway 132 near Magnolia 2 R
UWBIGO02 Big Creek at Co. Rd. ~1.3 mi. SE of Highway 371 2 R
UWHHCO01 Horsehead Creek at Highway 19, 2 miles north of Walkervill 2 R

c. Stream Assessment Status and Desighated USapport/Non-Support Mileage Summary

Assessment Status  Miles DesignatedUse Sll\,l/l[:l)lsat Miles Non-Support
Unassessed 122.6 | Fish Consumption - 37.3
Evaluated 14.7 | Fisheries 20.3 199.7
Monitored 205.3 | Primary Contact 220 0
Total 342.6 | SecondaryfContact 220 0

Domestic Water Supply 157.8 0
Agri. & Industry 215.9 4.1
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Table A-2: Active NPDES permits for Planning Segment 1A

Permit # Facility Name Receiving Waters Reach HUC County M:p Outfall

AR0046345 SPRING HILLSCHOOL-WWTF TRIB,FLAT BOIS D'ARC CR,LITTLE BODCAU CR 010 11140201 Hempstead 1 001

AR0039594 EMERSON, CITY OF TRIB,LITTLE CYPRESS CR,CYPRESS CR,DORCHEAT BU, 019 11140203 Columbia 2 001

RED R

AR0043923 WEYERHAEUSER NR COMPANY- DIT,N CYPRESS CR,DORCHEAT BU,LK 019 11140203 Columbia 3 001
EMERSON DIVISION BISTINEAU,LOGGY BU,

AR0020044 TAYLOR, CITY OF LITTLE CROOKED CR, RED R BASIN 020 11140203 Columbia 4 001

AR0046418 BONANZA CREEK ENERGY RESOURCES TRIB,CROOKED CR,DORCHEAT BU,RED R 020 11140203 Lafayette 5 001
LLC - MCKAMIE PLANT

ARO0046973 MAGNOLIA COUNTRY CLUB, INC. TRIB, HORSEHEAD CR, DORCHEAT BU 021 11140203 Columbia 6 001

AR0052329 J&B MOBILE HOME PARK HORSEHEAD CR,BU DORCHEAT, RED R 021 11140203 Columbia 7 001

AR0038857 ALBEMARLE CORPORATION- SOUTH TRIB,HORSEHEAD CR,DORCHEAT BU,RED R 021 11140203 Columbia 8 004
PLANT

AR0021555 MCNEIL, CITY OF O'REAR CR,BIG CR,RED R 023 11140203 Columbia 9 001

AR0043508 WALDO, CITY OF TRIB,BIG CR,DORCHEAT BU 023 11140203 Columbia 10 001

AR0043613 MAGNOLIA, CITY OFBIG CREEK WWTP  BIG CR,DORCHEAT BU,RED R 023 11140203 Columbia 11 001

ARO0000434 AMFUEL TRIB,BIG CR,DORCHEAT BU,RED R 023 11140203 Columbia 12 002

AR0047953 DELTIC TIMBER CORPORATIONWALDO TRIB,BEECH CR,LK COLUMBIA 025 11140203 Columbia 13 001
MILL

AR0048054 QUAD HARDWOOD PRODUCTS, INC. TRIB,BEECH CR,DORCHEAT BU,RED R 025 11140203 Columbia 14 001

ARO0047635 ALBEMARLE CORPWEST PLANT TRIB,DISMUKES CR,BIG CR,BU DORCHEAT 923 11140203 Columbia 15 001

AR0051489 W2 OIL, INC. TRIB NATIONS CR, NATIONS CRBIG CR, BU DORCHEAT 923 11140203 Columbia 16 001
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Table A-2: Active NPDES permits for Planning Segment 1A

Permit # Facility Name Receiving Waters Reach HUC County M:p Outfall

AR0051349 TUCKER LUMBER CO., LLC UNNAMED TRIB, LITTLE CROOKED CR,DORCHEAT BU, 11140203 Columbia 17 001
RED R

AR0020621 BRADLEY, CITY OFWWTP TRIB,WHEELER CR,MARTIN CR,BODCAU BU 002 11140205 Lafayette 18 001

AR0051004 EAGLE VIEW WWTF DIT,TRIB,LK ERLING,BODCAU CR 005 11140205 Bradley 19 001

ARO0035696 LEWISVILLE, CITY OF BATTLE CR,STEEL CR, BODCAU CR, LK ERLING 006 11140205 Lafayette 20 001

ARO0045535 CANFIELD BAPTIST ASSEMBLY TRIB,MILL BR,HEIRS BR,BODCAU CR,LK ERLING, 006 11140205 Lafayette 21 001
BODCAU

AR0048305 STAMPS, CITY OF DIT,BODCAU CR,LK ERLING,RED R 006 11140205 Lafayette 22 001

AR0000493 EE;EF;(}FX INC: HAREY COUCH STEAM  TRIB, LK JUNE,CROOKED BRANCH,BODCAU CR 006 11140205 Lafayette 23 002
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SEGMENT 1B RED RIVER, SULPHUR RIVER AND MCKINNEY BAYOU

Segment 1B is located in the southwest corner of the State. It includes all of Miller County and
parts ofLittle River, Hempstead, and Lafayette Counties. Major streams within this segment are
the Red River from its point of entrance into Arkansas to the Louisiana state line, the Sulphur
River and McKinney Bayou.

Summary of Water Quality Conditions

Waters witlin 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.

Monitored data on the Red River near its entrance into Arkandasie that the total dissolved

solids, sulfate, and chloride criteria, protective of the public water supply use, are not being
maintained. However, the domestic water supply designated use has been removed from the Red
River from its point of entranceto the State to its confluence with the Little River. The source

of the minerals is thought to be from naturally occurring mineral deposits located in western
Oklahoma and eastern Colorado and New Mexico.

Total dissolved solids and sulfate concentratiexxeed the domestic water supply and
agricultural and industrial water supply standards for McKinney Bayou. This is a reflection of
the natural background conditions of the streams in the area; Red River flooding.

Data trends for Days Creek reveal maj@tev quality improvements in the creek as a result of

the City of Texarkanads i mprovement of the W)
meet the domestic water supply designated use because of high nitrate levels. A TMDL to
address this issue was cpleted in early 2006.

Turbidity trend analysis from the Sulphur River indicates an increasing trend over the past
l6years from an average of about 20 NTU to over 50 NTU (Figw®. ATurbidity
concentrations the past seven years have routinely beentaboee i nstream Al | Fl
of 32 NTU. Several stream reaches of the Sulphur River in Arkansas have been assessed as not
attaining the fisheries designated use due to excessive instream turbidity; predominately caused
by surface erosion.

Numerous ttal maximum daily loads have been established for constituents listed on previous
lists of impaired waterbodies. These waterbody segments have been moved from Category 5 to
Category 4a in the list of impaired waterbodies
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Figure A-3: Planning Segment 1B
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Table A-3: Planning SegmentlB (a) Designated Use Attainment and Water Quality Statugjb) Monitoring Station
Information, and (c) Mileage Summary

a. Stream Designated Use Attainment, Source, Cause, and Status

Designated Use Source Cause Status
< A
& ® Monitoring § T >
SteamName HUC & S smton 2|2 ? § 8 8 2|1 2 3 1 2 3 1 2 3
Bull Creek 11140106 -002 13.4 U S S S S S 3
Red River 11140106 -001 35.1 REDO0044 E N S S R N SE Tb 5
Red River 11140106 -003 16.5 REDO0025 E N S S R N SE Tb 5
Red River 11140106 -005 19.8 REDO0025 M N S S R N SE Tb 5
Red River 11140106 -025 5.6 REDO0025 E N S S R N SE Tb 5
Walnut Bayou 11140106 -004 21.8 REDO0064 M S S S S S 3
Bois D'Arc Cr. 11140201 -008 9.8 UWBDKO02 M N S S R S UN DO 5
Bois D'Arc Cr. 11140201 -009 16.3 UWBDKO1 M N S S R S UN DO 5
Bois D'Arc Cr. 11140201 -809 9.0 U 3
Bridge Creek 11140201 -010 12.8 E S S S S S 1
Caney Creek 11140201 -909 8.2 u R 3
Maniece Bayou 11140201 -006 29.4 U 3
Maniece Bayou 11140201 -906 2.3 U 3
REDO000S;
McKinney Bayou 11140201 -012 56.2 REDOOO8A; M N S S N N UN UN UN Cl SO4 TDS 4a 4a 4da
REDO0054

McKinney Bayou 11140201 -014 28.7 REDO0055 M N S S N N UN UN S04 TDS 4a 4da
Posten Bayou 11140201 -002 12.6 ] 3
Red Chute Creek 11140201 -013 23.7 U 3
Red River 11140201 -003 8.6 REDO0009 M N S S N N UN UN TDS Tb 4a 4da
Red River 11140201 -004 45 REDO0045 E N S S N N UN TDS 4a
Red River 11140201 -005 129 REDO0045 E N S S N N UN TDS 4a
Red River 11140201 -007 37.1 REDO0045 M N S S N N UN UN TDS Tb 4a 4da
Red River 11140201 -011 16.0 REDO0046 M N S S N N UN SE TDS Tb 4a 5
Cypress Creek 11140302 -053 3.7 U 3
Days Creek 11140302 -003 16.8 Sgggggﬁ M N S S N N |wmpP NO3 4a
Mercer Bayou 11140302 -005 17.2 U 3
Sulphur River 11140302 -001 7.9 REDO0029 E N S S N N UN SE UN ™™ Tb  TDS 4a 4a 4da



a. Stream Designated Use Attainment, Source, Cause, and Status

Designated Use Source Cause Status
-cc% @  Monitoring g I
SteamName HUC & S stion 2|2 9 ¢ 9 & zl1 2 3 al1 2 3 1 2 3
Sulphur River 11140302 -002 10.7  REDO0005 E N S S N N |[UN SE UN Tm Tb TDS 4a 4a 4a
Sulphur River 11140302 -004 0.2 RED0005 E N S S N N |[UN SE UN Tm Tb TDS 4a 4a 4a
Sulphur River 11140302 -006 8.0 RED0005 M N S S N N |[UN SE UN Tm Tb TDS 4a 4a 4a
Sulphur River 11140302 -008 2.9 RED0005 E N S S N N |[UN SE UN Tm Tb TDS 4a 4a 4a
Kelley Bayou 11140304 -008 13.4 u S S s s s 3
b. StreamMonitoring Station Information
Station Flow Data  Monitoring
Name Station Location Gauge Period Network
REDO0O004  Days Creek South of Texarkana 2 S
REDOOO4A Days Creek southeast of Texarkana 7344300 1 A
REDOOO5  Sulphur river south of Texarkana 7344275 1 A
REDO0O0S8 McKinney Bayou near Fort Lynn, AR 2 S
REDOOOBA McKinney Bayou near Fouke, AR 2 S
REDO0O09 Red River near Doddridge 7344350 1 A
REDO0025 Red River south of Foreman 7336860 1 A
REDO0029  Sulphur River at Hwy. 71 Bridge 2 S
REDO0044  Red River BL Nekoosa Paper on dirt road off Shepard Day Dr. 2 S
REDO0045 Red River at Highway 82 near Garland 1 A
REDO0046  Red River at Fulton railroad bridge 7337000 1 A
REDO0054  McKinney Bayou at Highway 296, east of Mandeville 2 R
RED0064  Walnut Bayou near Foreman on CR180/Waldrop Rd 2 R
REDO0055  McKinney Bayou at Highway 134, southeast of Fouke 2 R
UWBDKO01 Bois D' Arc Creek at Highway 67 near Hope 2 R
UWBDKO02 Bois D' Arc Creek on county road northwest of Center Point 2 R
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c. Stream Assessment Status and Designated Use Support/NSapport Mileage Summary

Assessment Status  Miles DesignatedUse Miles Support Miles Non-
Support
Unassessed 132.9 | Fish Consumption - 0
Evaluated 109.1 | Fisheries 61.4 313.6
Monitored 239.1 | Primary Contact 375 0
Total 481.1 | Secondary Contact 375 0
Domestic Water
Supply 61.4 210.5
Agri. & Industry 87.5 2875
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Table A-4: Active NPDES permits for Planning Segment 1B

Permit # Facility Name Receiving Waters Reach HUC County M:p Outfall

AR0051047 GREENWAY WWTP TRIB,BIG SLOUGH DIT,ST FRANCIS R 015 08020203 Clay 1 001

AR0002968 DOMTAR AW. LLC PIPING & OPEN CANAL,RED R 001 11140106 Little River 2 001

AR0042951 ASHDOWN WW TREATMENT DOMTAR CANAL,RED R 001 11140106 Little River 3 001
PLANT

AR0042846 ASH GROVE CEMENT COMPANY FRENCH CR,WALNUT BU,RED R 004 11140106 Little River 4 001

ARO0050857 GARLAND, CITY OF RED R 007 11140201 Miller 5 001

AR0051942 SAMSAND, LLC - GARLAND PIT RED R 007 11140201 Miller 6 001

AR0038466 HOPE, CITY OFBOIS D'ARDC BLACK BR,BOIS D'ARC CR,RED R 009 11140201 Hempstead 7 001
WWTP

AR0048810 FULTON, CITY OFWWTP REDR 011 11140201 Hempstead 8 001

AR0052035 WOOTEN SAND AND GRAVEL, MCKINNEY BU,RED R 012 11140201 Miller 9 001
INC.

ARO0044709 FLYING J TRAVEL PLAZA #606 TRIB,BOIS D'ARC BU,RED R 013 11140201 Miller 10 002

AR0021326 TYSON FOODS, INC- HOPE UNNAMED TRIB,CANEY CR,BOIS D'ARC 909 11140201 Hempstead 11 001
PROCESSING PLANT CR,REDR

ARO0041548 FOUKE WASTEWATER TRIB,CHICKEN CR,BOGGY CR,DAYS 003 11140302 Miller 12 001
TREATMENT PLT CR,SULPHUR R

AR0038822 COOPER TIRE & RUBBER TRIB,NIX CR,DAYS CR,SULPHURR,RED R 003 11140302 Miller 13 001
COMPANY

ARO0048691 TEXARKANA, CITY OF-NORTH MCKINNEY BU,RED R 014 11140302 Miller 14 001

WWTP
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SEGMENT 1C LITTLE RIVER AND TRIBUTARIES

Segment 1C is located in southwest Arkansas north of Texarkana and inglludésSevier
County and parts of Polk, Howard, Hempstead, and Little River Counties. This includes the
entire reach of the Little River in Arkansas from its point of entrance into the State to its
confluence with the Red River. The major tributaries ideliRolling Fork, Cossatot River,
Saline River, and Mine Creek. The major reservoirs located in this segment include DeQueen,
Gillham, and Dierks Reservoirs, all of which drain into Millwood Reservoir.

Summary of Water Quality Conditions

The waters within this segment have been designated as suitable for the propagation of fish and
wildlife, primary and secondary contact recreation, public, industrial and agricultural water
supplies and contain Ecologically Sensitive Waterbodies. Overd#rwguality is good in the

basin with the exception of a few lotgrm problem areas.

Bear Creek has shown major improvements over the last several years to the point that it has
been delisted from the list of impaired waterbodies. There has beenifecamrdecrease in
nitrogen concentrations over the last decade.

The Rolling Fork River above DeQueen Reservoir historically has had elevated nutrient
concentrations. Most recently, sulfates have been listed as impaired. The source is thought to be
from a waste water treatment facility. A TMDL addressing the nutrients was completed in 2006.

Mine Creek has elevated nutrients concentrations. The source is believed to be from the Tyson
Foods Inc. waste water treatment facility in Nashville, Arkangeaiditional point source
controls will be investigated to address these issues.
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Figure A-4: Planning Segment 1C
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