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1.0 ASSESSMENTBACKGROUND

Section 305(b) of thEederaWater Pollution Control Acthereinaftef'Clean Water Act)

requires states to perform a comprehenassessment oftf®# at e’ s wat er qual ity
the U.S.Environmental Protection Agency (EP&yery twoyears The report provides

information on the quality dhestaté waters; the extent to whidtate waters provide for the

protection and propagation of a balanced populatidisiof shellfish,and wildlife, and allow

recreational activities in and on the water; and how pollution control measures are leading to water
guality standardattainment.

In addition, Section 303(d) of the Clean Water Act requagesh statéo identify waters where
existing pollution controls are not stringent enough to achieve state water quality standards and
establish a pority ranking of these waterst&esmustdewelop Tdal Maximum Daily Loads
(TMDLs) or other corrective actiorfisr the identified waters. TMDLdescribeéhe anount of each
pollutant a watdyody can receive and nablate water qualitytandardsStates submit the list of
impairedwaters(303(d) lig) to EPA EPAhas tle option toapprovedisapproveor take no action
onthe list within30 days ofsubmission.

ADEQ follows the specific requirements of 40 C.F.R. 8§ 13IB0.8andEP A’ s most curr e
305(b) reporting and 303(d) listing requirements and guidance when degdibisiassessment
methodologyCurrentEPA guidance recommengsoducingonereport combining requirements

of the Clean Water Act for SectioB85(b) reportingand 303(dsubmissionsThis is, in general,

referred to as the Integrated Report (IR).

Ar k a nrabsnédgeport is thimtegrated WateQuality Monitoring and AssessmeReport
(305(b)Repor). The 305(b)Report describes trgality of all of the surfacevatersof the state
that were evaluated forspecifiedassessment perigderiod of record)This report is prepared
using theGuidance for2006 Assessmeittisting and Reporting Requirements Pursuant to
Sections 303(d), 305(kgnd 314 of th€Clean Water Ac(EPA 2005)which is supplemented by
memoranda regarding development of the 2008, 2010, 2012 and 201&05(b)Reports (EPA
2006 2009, 20112013 and 2015espectively)Ar k a swgaters are evaluated in terms of
whether theiassigned water quality standaated designated usess delineated in the Arkansas
Pollution Controlad Ec ol ogy CoP@&EC)RegulationNc 2 Watkr Quality
Standards for Surface Waters of the State of Arkafiag. 2)(APC&EC 2017) are being
attained.

Reg. 2provides the foundation for ti805(b)Report establishingvater quality standards for

surface waterof the State of Arkansadesignated uses associated \litbsewaterquality

standard; and criteriaandpolicies established to protect, maintain, and restesggnated uses

Water qualitydata are assessed for compliance Riély 2 to determine impairment and

designated use suppdsased upon the frequency, duration, and/or magnitude ef waality
stmdard exceedances as delineated in Arkansas
assessmenmnethodology.
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2.0INTEGRATED REPORTING CATEGORIES

Ar k a swaters are assessed based on water quaaligyiaand designated useipport as
adoptedn Reg 2 and this assessment methodolMygpter quality standard attainment is
determined based @upportof designated uses and/or criteria in place to prttesedesignated
usesAn assessment unfAU), previously referred to as a monitoring segtis the basic unit of
record for conducting and repimig water quality assessmemdJs areindividual stream reachgs
lakes or other defined waterbodiasdaregrouped by planning segentsand 8digit hydrologic

unit codes (HUC)AUs are delineatedsing GIS layers and several real world considerations such
astributaries, land use boundaries, point source dischargers,amogistations, physical bregks
and othefactors.

Ar kassaséssments ar e f anosheutrenB9%(byI03(d) Integfalece ct EP A’
Report (IR)guidancg EPA 2015)which suggests placingUs into the following five integrated

reporting categoriegpon assessmemiUs will be assessedsCategory 1‘support if all water

quality criteriaanddesignated usefor which data are availahlare attainedAUs will be
assesseds'nonsupport if any water qualitystandardr designated uge not attaine¢gland will

be placed in Category 4 or &sappropriateAUs will be placed in Category 3 if there is not

enowgh information tanake an attainment decisidsistorically, Category 2 is rarely used in

Arkansas.

Waters not attaining one or more water quality caten notsupportingone or more designated

uses will be placed in Category 4 oiSmme mpairedAUswill be distinguished between pollutant
causegurrently withouta TMDL (Category 5) and pollutant causes for which TMDLs have

already been approved (Category 4a). In some instances, a regulatory response outside of a TMDL
is permissible and th&U/pollutant pair is assigned to Category 4b (alterngindution contro).

In instances where neaiitainment is not caused by a pollutaitls will be placed in Category 4c.
Examples of this would be naturally occurring deviations foomentcriteria wrere site specific

criteria would be more appropridiat are yet to be developddote that Category 4 waters are not

part of the 303(d) list of impaired waterbodieswever a list of Category 4 waters are public

noticed along with the 303(d) ligCategry 5).

The 303(d)ist of impaired waterbaoés (Category 5konsists 0AUS not supportingone or more

designated use and/oot meetingwater quality criteriaCategoryb is prioritizedby ADEQ for

planning and management purposes accor dance with 40 8ThEFR 13C
list required under 88 130.7(b)(1) and 130.7(b)(2) of this section shall include a priority ranking

for all listed water qualityfimited segments still requiring TMDLSs, taking into account the

severity of thepollution and the uses to be made of such waters and shall identify the pollutants
causing or expected to cause violations of the applivadier quality standard3he priority

ranking shall specifically include the identification of watengeted fof MDL development in

the next Thwo ey®ars. any waterbody ranked as “h
for TMDL development
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Category 1 Attains all water qualitgriteria andsupportsall designated usgsategorized by
exisience of a TMDL or not for one or more constituents

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

1b. Attaining all water qualitycriteria andsupportingall designated uses; however, a
TMDL remains in place for one or more constituents.

Category 2 Available data and/or information indicate that spimé not all of the designated
uses are supported

Category 3. Insufficient data anfdr information are @ailable tomake a use support
determination

3a.No dataavailable
3b. Insufficient data available.
1 Data do not meetll quality requirementsutlined in this assessment
methodology;

1 Waters in which the dat@requestionable because Qfiality Assurancand/or
Quality Control(QA/QC) procedures aridr the AU requiresconfirmation of
impairment before a TMDL is scheduled.

1 Where limited available data and/or information indicate potential impacts or
downward trends in water quality, the following waterlesdin Category 3 will
be prioritized (on a caday-case basis) for additional investigation: waters
designated as ERW, ESW, or NSW; domestic water supplies; and waters located
in known karstarea.

Category 4 Water quality standasthrenot attained for me or more designated uses but the
development of a TMDIs not requiredecause:

4a.A TMDL has been completed for the listed parameteofs);

4b. Othermanagement alternativase expected to result in the attaimnef thewater
quality standard; or

4c. Nonsupport of thevater quality standard is not caused by a pollutant.

Category 5 The waterbody is impaired, or one or more water qualitydstatsarenot attained.
Waterbodies in Category 5 will be prioritized

High
9 Truly impaired; develop a TMDbr other correttive action(s) for the listed
parameter(s).

Medium

1 Waters currently not attaining standards, but may Hestdzl with future
revisions t)APC&EC RegulationNo. 2, the state water quality standards; or
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1 Waters which are impaired by point soeidischarges and future permit
restrictions are expected to correct the problem(s).

Low

1 Waters currently not attaining one or more wapeality standards, batssessed
designated uses are determined to be supported; or

1 There is insufficient data to make a scientifically defensible decision concerning
designated use attainmeWhere more data and/or information are needed to
verify the need for TMDL developmeat other correttve action(s) for the listed
parameter(s)the following waterbodies in Category 5 will be prioritized (on a
caseby-case basis) for additional investigation: waters designated as ERW,
ESW, or NSW; domestic water supplies; and waters located in known karst
areasor

1 Waters ADEQ assessed as unimpitaut wereassessed as impairby EPA.

Page 9 of 78



25July2018

3.0 DATA MANAGEMENT

Data assessmefarms the basis ofiater quality standarattainment decisius.In order to conduct
accurate assessments, evaluated datareflestt currenambientsurface water qualityonditions
adhere taobustquality and quantity considerations, and represent accurate temporal and spatial
requirementsData areassessed based on therent EPAapproved water quality standards for

the State of Arkansas (APC&E@017) and this assesant methodologyin some cases, weight

of evidence approachill be used tsuperseda preliminary assessment. When this occurs,
justification will be providedvithin the 305(b) report as well as submitted with the 303(d) list for
public notice and angupporting documentation will be provide&imore robust discussion of

how final attainment decisions are determined can be found in Section 3.11 Final Attainment
DeterminatiorProcess.

3.1WATER QUALITY DATA TYPES AND CONDITIONS

3.1.1 Data Types

Waterquality data are collected in a variety of wagsArkansas and andtilized differently for
assessmemurposesDatasetsaregenerallyclassifiedasdiscrete continuous, or profildUnless
otherwise specifiedassessment methodologies are designeds®mith discrete data seWhen
continuous data are uséa assessment purposassessment methodgies will beidentifiedas
such.Different data types will not be combined for assessment purposes. If multiple data types
exist for one AU the most apgpriate set will be used for assessments based on robustness,
scientific soundness, and representativeness. A weight of evidence approach will be applied when
making decisions about which data set to use.

3.1.1.1Discreke Data

Discret dataare generallgharacterized agata generated frosamples taken at the same

location with a significant amount of tinpassing, or a significant event (such as a storm event)
occurringbetween each sample such that potential changes in water chemistry can bEhesed.

samples can hie situmeasurement$H, temperature, etcor grab samples to be taken to a lab

for analysigmetals, toxics, etc.An example ofr discrete dataseto ul d be ADEQ’ s am
monitoring network where samples are collected from theedacatios on a monthly basis.

Discrete sampling works well when resources are limaddwingentities to sample largerarea

over time.

3.1.1.2Continuous Data

Continuous data are generally characterit&td generated froas a series afiscretein situ

samples takeat frequent, regular intervadd the same locaticover time Generally thesedata
arecollectedusing a continuous logging meter taking measurements in regular time increments
from once every second up to once an h@later qualiy parametersypical of this collectiorare

pH, dissolved oxygen, and temperature.

For assessment purposes, ADEQ considers two types of continuous datartoand
shortterm. Longterm continuous data spans long time periérdsn several weeks tgeas.
USGS gagesan yieldlong-term continuous monitoring dataong-term continuous data are
typically collectedat minute to hourly intervald.ong-term continuous data taken in less than
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hourly readings (example: data recorded every fifteen minutes) witilbaaltednto an hourly
average readinghortterm continuous data spans a much shorter time frigqgmieally a72— 96
hour period These time periods target diurnal shifts in darteater quality parameteend
readingsare typically collecte@very few seconds or minutes

3.1.1.3Profile Data

Profile data are typically gathered in Iskeeservoirs, or other deep bodiésvater These data
reveala top to bottonexaminatiorof waterbodytemperature, dissolved oxygen, pH, and other
situ parametersProfile dataare typically used in the identification of thermal stratification depths
and dissolved oxygen concentrations within each thermal; lagdrare not directly used for
assessmentdleasurementare typicallycollectedin rapid succession, such as gveecond or
everyfew seconds.

3.1.2 Data Conditions

At times, data results are “censored, meanin
than some value, or as intervabr range of numberdhis is a common and standard occurrence.
ADEQ will handle these data in the following ways.

3.1.2.1 Data below detection limits

Datathatarelower thandetection limitsof laboratory methodsr equipment are typically

represented as less than the numerical detection(ixémple: <0.05 mglL In these cases,

ADEQ will use onehalf thedetection limit and assign that value as the numeric result for that data
point(Clarke 1998, Scott et al. 2016, Croghan and Egeghy, 20@3ixon 200k In the example,

the data point would be 0.025 mg/his is done so that the result can be used, as an actual

number, in assessment calculations and data management. Numbers with symbols cannot be easily
sorted or managed, thus the neztd¢ converted into a usable number.

3.1.2.2 Other data conditions

Some data are represented as approximate. This is common for bacteria data as it is common to
extrapolate to a larger sample size than what is analyzed (EPA 2@pfoximate data (Example

~125 du) will be used in assessments by dropping the approximate sign and using the whole
number valueln the example, the data point would be 125 Thus is done so that the result can

be used, as an actual number, in assessment calculationsanthdaggement. Numbers with

symbols cannot be easily sorted or managed, thus the need to be converted into a usable number.

3.2 DATA ASSEMBLY

Pursuant to 40 &.R. § 130.7(b)(5), ADEQ assembles and evaluates all existingeaidly
available water qualitgdataand informationfrom ADEQ and outside entitietg make water
quality standardattainment decision®ata are evaluatddr useby determining adherence (or
not) todataquality considerations outlined in this documgctions 3.3 and 6.0 and subsections
thereof)

The primary data used in the asseent ofA r k a swgagersqualityare generated as part of
ADEQ’ s water qual i,desgcribedinth&taberofA n k a aWates @uality i e s
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Monitoring andAsessment PrograjiRevision JADEQ 2013) Additionally, local, state and
federal agenciesind other entities amolicited by ADEQo providewater quality data that meets
or exceed®\DEQ' er USGS QA/QC protocols.

Any entity maysubmitwater qualitydata to ADEQwithout solicitation All data received will be
evaluated for use. The 305(b) report will include a list of all outside entities who provided data as
well as a map of where data were collected that were used in assessments.

Period of record for the 2018305(b) Report:
Metals and ammonia toxicity analysipril 1, 2014 throughMarch 31,2017

Beaver Lake site specific nutrient criterd@nuary 1, 2012hroughDecember 31, 2016

All other analysesApril 1, 2012 throughMarch 31,2017

3.2.1NO NEW DATA

If no newqualifyingwater quality data have been generdoe@nAU duringthe currenperiodof

record water quality standard and designated use attaindssigions from the preceding
assessmemteriodwill be carried forwardinlessa substantial change in water quality standards or
assaesment methodology has occurred. If substaohiahgesn water quality standards or

assasment methodology has occurred since the preceding assessment period, and those changes
would affect previouassessment decisiorise data from therecedingperiodof recordwill be
re-assessedsingnewly-adoptedvater quality standardmdnewly definedmethodology to
determinecurrentwater quality standard attainment

3.2.2 ABSENCEOF DATA

AUs may be mo-momnioredéd ot Anmoani tored AU cont ;
monitoring station within its delineated boundaries. A-nwmnitored AU does not contain a water

guality monitoring station within its delineated boundarWaterquality standed attainment

assessments car madedor AUs in the absence of dataiifcan be reasonably establisttaet
norrmonitoredAUs aresimilar in watershed characteristic and conditmoontiguousmnonitored

AUs.

ADEQ will considetland use practicesjbutary locationimpoundmentpoint sourcesandother
hydrologicalfeatureghat could impact the water quality betweengtaionsite and the
contiguoushornrmonitoredAU. If similarity in watershed characteristic and/or condittannot be
established, contiguoun-monitoredAUs will remain unassessed.

Water quality standamdon-attainmentissessmenté the absence of datzan be made for
norrmonitored streammegment# it can be reasonably establishibdt thesegments similar with
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respect to theatse and magnitude of impairmdntcontiguousmonitoredwaters However, an
evaluation of norattainmenwill not bemade fomonmonitoredAUs when the source or the
origin of the impairmenin contiguousmonitored waterss unknown, and/or when the magnitude
or frequency of the impairment is such that contigueegments may not repacted

Norn-monitoredAUs that areevaluated using data from monitor®ds will be noted as sucim the
Impaired Waterbodies 303(d) list

3.3 DATA QUALITY CONSIDERATIONS

ADEQ maintains a strong commitment to the collection and use of high quality data to support
environmental desions and regulatory progranfDEQ uses dataubmitted by variousentities

in different waysdepending on thgualityand quantityof the data; however|laata subntied to

ADEQ will be evaluatedor use Although allexisting and readily available water qualityta are
“eval’uantoetd all data can be used to maknmustassess
first beevaluatedor adherence tdataquality requirementas defined below

Data quality requirements are categorized into Phase | and Phase Il. Phase | requirements are
general to alparameterswhereas Phase Il requirements are specifibdg@arameter being
assessedPhase Il requirements are explained in more detail in Secti@m@.€ubsections thereof

Certain Phase | data quality requirements are
essential for data to be considesetkentifically valid for any purposeEssential data requirements
are listed belovalong with other Phase | requirements.

Data sets that meet &hase | and Phasedataquality requirements can be used for attainment
decisionsData sets thdil to meet dl quality requirementsnay be used for screening purposes.
However, failure¢o meetessentiaguality requirementwill exemptthosedata from use in
screening or assessment purpadesgether. This iexplainedn detailin section 34 Tiered
Approach toQualifying Data.

Eachindividual data set presented for consideration will be evaluated adhastd dataquality
requirements. If the data set meegssentiaPhasd data qualityrequirements, it will then be
evaluated againgihe remaining Phase | afthasdl data qualityequirementslf the data set does
not meet essential Phase | data quality requirements it will not be evaluated further.

Phasel Data Quality Requirements

Essential data requirements:
1 Be characteristic ahe main water mass or distinct hydrologic aréas example, not
taken within a mixing zone, side chanrtehutary, or stagnariack wateretc

1 Be reported in standard units recommended in the relevant approved euedhibht
conform toReg.2 or can be directly compareat convertedo unitswithin Reg. 2
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1 Have been collected and analyzed under a QA/QC protocol equivalent to or more stringent
than that of ADEQ or th&lSGS Data collection protocolshouldeitherbereadily
available or accompany the dat#is includesn situdata.

1 All laboratory analyzed parameters (nositu) must beanalyzed pursuant to the rules
outlined in the Environmental Laboratokgcreditation Program Act, ArkCode Ann. §
8-2-201etsey. The name and location of the laboratory should either be readily available
or accompany the data

Other data requirements:

1 Be accompanied by precisellectionmetadata such as time, date, stream name,
parameters sampled, chain of custody, sardplesite location(s), preferably latitude and
longitude in either decimal degrees or degrees, minutes, seconds

1 Be received in either an Excel spreadsheet or compatible format notrrg@xcessive
formattingby ADEQ.

1 Have been collectedithin the periodf recordfor the current assessment cycle

Phase Il Data Quality Requirements

Phase Idataquality requirements will be specifior eachparameteand will be detailed in the
appropriate subsection of section 6.0 Specific Standards

If multiple data sts pas®hasd data quality requirementer the sameé\U, theymaybe
combinedand considered am aggregate data $et Phasdl data gality requirementgsee
section 3.3.2 Aggregate Data S$fetr more information)If only one data set for a givélJ passes
Phasd data aality requirements it will be considered a standalone data @t Phasdl data
guality requirements

These requirements applyttte entire data set for a giv&tJ, whether individual or aggregate,
that will be considered for assessment.

1 Meet sampling temporal conditions described for each parametesignatedise being
assessed heseconditionsincludeseason (time of year) such‘asitical seasori,
“seconday contact seaschor “primary seasoi,each defined within the applicable
parameter.

1 Meetdataquantity requirements for each parametedesignatedisebeing assessetf
guantity requirements are not met, but all other data quality considerationstafdJs
may be assessed as CategdrylBsufficient data available

1 Meetdatadistributionthroughout the appropriate season(s) or overall time frame
appropriate for each parameterdesignatedise beingassessedGamples should always
be “evemdtyed” sftari the tempor al c o‘nEHlvietniloyn s ¢
di stributed” I s Adsehbtidonnetdneat specicadisttibutiom 6. O .
requiremerg may be assessed @ategory 3b. Insufficient data available
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1 Meet sample spatial requiments described for each parameter or designated use being
assessed. These can include lake sampling depth, specific sampling locations, or other
spatial requirements.

3.3.1INDIVIDUAL DATA SET S

Individual data setsnustfirst meet théPhasd data quality requirementauitlined in Section 3.2
aboveto be considered for assessment purpdées individualdatasetis the only data sdor a
givenAU, then that data setust also meet thehasdl data quality requirementaitlined above
to be wsed forattainmenpurposes

When more than one individudéta set exists for a given AU, each data set will be independently
evaluated for useéf water quality data indicate that an AU is not homogenous, resulting in
conflicting attainment conclusiongie AU will warrant further examination. The assessor will
evaluate data from eaclasibn individually toconfirmimpairmens and determine whether or not

it would be more appropriate gplit an AU. If data indicate that it is more appropriate to gplit

AU, the resulting AUwill be re-assessed based data within thenewly-defined boundaries for

the applicable period of record

3.3.2AGGREGATE DATA SETS

AUs aredelineatedo represent homogenous waters with regard to water quitieyefore it
follows that any independent sample taken frorA is representative of conditions within that
AU. Occasionallymore than onenonitoringstation with available datxists withinan AU or
several entities mgyrovide data fothe same monitorinigpcation Since each independent sample
is considered to be representative ofAtibat the time of collectionaggregation of independent
samplesnto one data setithin an AUmaybeappropriateAggregation can occur for data from
the same entity or from differeentities.Aggregation of data sets will lealuatedn a case by
case basis.

Data sets of different types (e.g. discrete vs. continuous) will not be combined into an aggregate
data setDifferent data types will always be assessed independently, iablai

Aggregation of data sets may be full or partial. Fully aggregated data sets will use all data points
from all available data sets (that meet data requirements) from an AU. Partially aggregated data
sets will use a subset of available dadantsfor the AU. These scenarios are described below.

3.3.2.1 Fully aggregating data sets

Individual data setsf the same type (e.g. discrete data)t pass Phaseliality requirementsnay
be combined into a single aggregate data set for thatmélividual data sets that do not pass
Phase liquality requirement®n their own may still be used for assessmentshen combined
with another data sef the same typgass Phase fuality requirementss an aggregate set.

3.3.2.2 Partially aggregating data sets

For certain conditions, explained below for both streams and lakes, datzagéis partially
aggregated. Partial aggregation of data sets may be appropriate in ordevégghtdata toward
temporal or spatial conditions.

Page 15 of 78



25July2018

For streams, data sets takethim the same AU on the same day willgzetiallyaggregatedata
sets will be aggregated and duplicate data points per day will be omitted, retaining only the most
protective data point per dajhis will preventweightinglimited data sets temporally.

FOR LAKES, SAMPLES AKEN AT MULTIPLE SITE LOCATIONS WITHIN THE SAME
AU, AND ON THE SAME DAY MAY BE AGGREGATEDIF THEY ARE TAKEN AT
DIFFERENT DEPTHS. IMULTIPLE DATA SETS EXIST FOR A SINGLE LAKE AU ON
THE SAME DAY, THE MOST PROTECTIVE DATA BINT FOR EACHDEPTH WILL BE
USED (PROVIDED PHASHI DEPTH REQUIREMENTS ARE MET).THIS WILL PREVENT
WEIGHTING DATA SPATIALLY. 3.4 TIERED APPROACH TO @ALIFYING DATA

Data received by ADEQ may be usadssessments afat attainment decisions, may be used for
screening prposesonly, or may not be used at all depending on the lewéhtaiquality. Datasets
areevaluated and placed into one of three tilgending on adherenBdase | and Phase |l data
quality requirementsTiers are described below and a visual representafibow thedataare
usedis provided in Tabld.

Tier | data fiaal” tdatma edq uBEstelia gatarqealifyrequirenmetn t s
arel.) characteristic of main water ma&s)repated in proper units3.) collected usingroper QC
protocolsand4.) analyzedaccording to Ark. Code Ann. 838201et seq(see Phase | data quality
requirementgSection 3.3¥or full descriptions) These data cannot be udedattainment

decisions ad cannot be used for screening purpobliesother data quality requirements will be
evaluatedhs the data are unusable

Tierlldatamu st pass “essent i alldatagaalty reqairersents; howaler,a b o v e
they may pass or fail other Phase | or Phase Il requirements. Thetaldatmeet requirements

that are necessary fattainment decisiondut may be used for othapplicatiors such as

screening purposes. Exaraplof this would béata that fail to meehinimum quantity or

distribution requirements outlined in Phase Il requireméts with Tier 1l data may be assessed

as Category3. Insufficient data available.

Tier 1l data meet all Phase | and Phasgalh quality requirements. These data are suitle
assessments amattainment decisions.
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Table 1: Data tiers based on adherence to Phase | and Phase Il data quality requirements.
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3.5DATA QUANTITY CONSIDERATIONS

ADEQ strives to follonEPA guidance, which encourages collection of adequate data to make
well-grounded attainment determinations (EPA 2008k of limited dat# acceptable to EPA as
limited financial, field, andaboratory resources often dictate the number of samples that can be
collected and analyzed (EPA 2002). EPA has not established, required, nor encouraged the
establishment of rigid minimum sample set size requirements in the water quality standards
attainnent status determination process (EPA 2005). As such, EPA discourages the use of target
sample sizes applied in an assessment methodology as absolute exclusionary rules (EPA 2005).

However, EPA recognizes that assessments based on larger sample sets hkelynto yield

accurate conclusions than assessments based on smaller sample sets, and that it may be appropriate
to identify an initial sample size screen, but also provide for a further assessment of sample sets
that do not meet the target sampleegizPA 2005).

ADEQ strives for a minimum dén (0) water quality samples to make water quality standard and
designated use attainment decisionsiiostphysical and chemical parameters. The primary goal
of obtainingten (LO) data pointss to protect aginst the occurrence dfype | and Type Il error$\
Type | error would result in agssing a assessment undgis norsupportwhen it is actually fully
supporting itsstandards and uses.Type Il error occurs whemaassessment ung assesseals
supportdespitet actuallynot meeting its standards ases.

Forwater quality and designated use attainment decisions, data sets containing feteer @tn
(n<10) data points will be used as a screening sample, unless fewtartt{ed) samples is
approprate for the parameter, such as primary contact season bagtefinonattainment is
reached in only ongl) or two (2) samples such as radioactivitgxics and ammoniaSurface
waterAUswith fewer than 1@n<10)data points and two or monex 2exceedances will warrant
additional monitoring and may be placed into Category 3 for further investigatipairments
based on this limited das®t may be assessed on a dasease basis. Once the sample size
reachegen(1l0)d at a poi nt 40) the appygopriateate ef exceedaxa@pplies

Specific data quantity requirements are described for each parameter within S€cioth 6.
subsections thereoAUs that fail to meet the Phase Il data quantity requirement may be
categorized as Categoryi3sufficient data to determine attainment.

3.6 DATA REPRESENTATIVENESS CONSIDERATIONS

Spatial and temporal representativeness of data and information must be considered when
characterizingannual ambientonditiors for a givenAU. Specifics of spatial and temporal
distribution will be discussed within each parameéte®ection 6.0and subsections thereaff this
document

Spatial and temporal representativeness of a graplsama qualitative assessmeandtressed
primarily in sanple desigrthroughselection of sampling sites ande of procedures that reflect
project goals and environment being samgied, monitoring the presence and magnitude of
toxicity at specific sites for potential impacts on aquaticrhfeyrequire spealized parameter
sampling) For assessment purposgsb sampleffom a given monitoring site are considered
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representative of the waterbody for that distance upstream and downstream in whkicinetmer
significant influenceso the waterbody that miglcause a change in water qualiyg., point
source discharges, confluence with another streampetehjenthere is an absence of contextual
information indicatinginstable hydrologic conditionsuch as: Jlprecipitation 2) strearfiow, 3)
differing land use patternsr 4) historic patterns of pollutant concentratan the monitoring
segment

3.7STATISTICAL CONFIDENCE

Past EPA guidelies (EPA 198 and 2002) have recommended listing waterbody segments as

impaired (for conventional pollutantsywhenl 0 % of measur ements exceed
criterion.” Making attainment decisions by si
exceedances out of 100 equals 10%) is referre:i
“r aw s cssmeat’metlaod cambe applied, it errs significantly toward making false positive

listings (Washington State Department of Ecol@g92).

In an effort to limit or reduce false positive (Type 1 erraiitigs, ADEQ utilizes binomial
distribution methodolgy for certain parameters, as appropriétevill not be used on parameters
where only one or two excursions of the criteria will result in an assessmentaftaioment
such as toxics, radioactivity, and ammonia. Additionally, binomial distributiohadetill not be
applied to bacteria data due of assessment language established in Reg. 2.507. Binomial
distribution method will be applied to the following parameters: temperature, turbidity, pH,
dissolved oxygen, and minerals.

When the binomial distribidn method is not appliedh& specific method usédr each parameter
is described withirmpplicableSections 6.16.12

The binomial distribution method is a rparametric, robust, and well known method for
characterizing the probability of proportions this case, the percent a ds¢d exceeds a
predetermined constant. Statistical analysis methods, such as the binomial distribution method, are
used to increase the confidence level of the final decision of attainment of water quality criteria.

Use d the binomial distribution method also allows ADEQ to statistically consider the waterbody

as a whole rather than just the available sarsgile The “raw score” method
exceedances in the available sanggewhich are only a representation of the whole waterbody.

The binomial distribution method allows for a margin of safety to statistically declare, with a set
degree of confidence, that theample sefccurately represent the waterbody as a whole. This is

more effective, from an environmental standpoint, than simply determining whether or not the
sample se¢xceed standards.

The EPA suggests that states determine the level of error they are willing to accept during the
decision making process. Statisticatmeods shoul d be empl oyed to he
acceptable level of error. ADEQ strives to attain a greater than ninety percent (>90%) confidence
level when determining the water quality attainment statas &U. Table2 specifiesthe

minimumnumberof exceedances required per sample w4ist an AU on the 303(d) list of

impaired waterbodies. Conversely, TaBlgpecifieshe maximum number of exceedances

allowedper sample size to dist a listed AU. Each tablassumes90%confidence level foa
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decisionwith exceedance rates of ten (10), twenty (20), and twivey(25) percentising the
binomial distribution method.

Utilizing the mathematical functions in Microsoft Excel, the exceedance rates were calculated
using the following formula

BINOM.INV(X,Y,Z)
Where:
X = number of samples in the datat (Trials)
Y = percent exceedance rate expressed as a decimal, (Probabili®#6s)0.10,
20%=0.20, 25%=0.25
Z = confidence level to be attained, expressed as a decimal, (Alpha) 90%=0.9
Text abae in parentheses is language input focidsoft Excel arguments

Thus, for a dataet that contains 10 samples, to be assessed on a 10% exceedance rate and attain a
90% confidence level in the final decision, the formula would be

BINOM.INV(10,0.1,0.9)
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Table 2: Minimum number of sample exceedances required to assess as

non-attaining (list) water quality standards, using binomial distribution, with 90%
confidence that the true exceedance percentage in the waterbody is greatbah or
equal to 10%, 20%, or 25%

10% ExceedancRate

20% ExceedancRate

25% ExceedancRate

Minimum Minimum Minimum
Number of Number of Number of
Sample| Exceedance|{ | Sample| Exceedance{ | Sample| Exceedances
Size Needed to Size Needed to Size Needed to
Assess as Assess as Assess as
NornAttains Non-Attains Non-Attains
1011 2 10-13 4 10 4
12-18 3 14-16 5 11-13 5
19-25 4 17-20 6 14-16 6
26-32 5 21-24 7 17-19 7
3340 6 2528 8 20-23 8
41-47 7 29-32 9 24-26 9
4855 8 3336 10 27-29 10
56-63 9 37-40 11 30-33 11
64-71 10 41-45 12 34-36 12
72-79 11 46-49 13 37-39 13
80-88 12 50-53 14 40-43 14
89-96 13 54-57 15 44-46 15
97-100 14 5862 16 47-50 16
63-66 17 51-53 17
67-70 18 54-57 18
71-75 19 58-60 19
76-79 20 61-64 20
80-83 21 6567 21
84-88 22 6871 22
89-92 23 72-74 23
93-96 24 7578 24
97-100 25 7981 25
82-85 26
86-88 27
89-92 28
93-96 29
97-99 30
100 31
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Table 3: Maximum number of sample exceedances allowed in order to assess as
attaining (de-list) water quality standards, using binomial distribution, with 90%
confidence that thetrue exceedance percentage in the waterbody is greater than or
equal to 10%, 20%, 5%.

10% ExceedancRate 20% ExceedancRate 25% ExceedancRate
Maximum Maximum Maximum
Number of Number of Number of
Sample Exceedance Sample Exceedance Sample Exceedance
Size Needed to Size Needed to Size Needed to
Assess as Assess as Assess as
Attains Attains Attains
1011 1 10-13 3 10 3
12-18 2 14-16 4 11-13 4
19-25 3 17-20 5 14-16 5
26-32 4 21-24 6 17-19 6
3340 5 2528 7 20-23 7
41-47 6 29-32 8 24-26 8
4855 7 3336 9 27-29 9
56-63 8 37-40 10 30-33 10
64-71 9 41-45 11 34-36 11
72-79 10 46-49 12 37-39 12
80-88 11 50-53 13 40-43 13
89-96 12 5457 14 44-46 14
97-100 13 5862 15 47-50 15
63-66 16 51-53 16
67-70 17 54-57 17
71-75 18 58-60 18
76-79 19 61-64 19
80-83 20 6567 20
84-88 21 6871 21
89-92 22 72-74 22
93-96 23 7578 23
97-100 24 7981 24
82-85 25
86-88 26
89-92 27
9396 28
97-99 29
100 30
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3.8 INTERNAL DATA ASSESSMENT METHOD

Data generated by ADEQ will be analyzed usimg Water Quality Analysis Reporter (WQAR)

WQAR is a data analysis program developed in partnership by ADEQ and Windsor Solutions and
was created to calculate, store, and organize the attainment results obtain&dfrarQwater

quality data. Attainment results are calculated using the water quality standRets Jhand the
processes outlined in ADEQ’ s Assessment Metho

StationIDs are assigned #Us where applicableAUs with assigned stations are identified as

““mo ni tAWswatltbut Stations, where data from anothentiguoussegment is used for
evaluating attainment, aAlecontathiagithestation datisa s eva
linked to the unit without the data for tracking purpogdsésar e i denti fi ed as “ur
there are no water quality data available with which to evaluate attainment.

Water quality standards and methodology processes have besddnto the WQAR system as

standard sets. Standard sets contain specific water quality criteria for parameters that apply to
waters. For instance, the “Boston Mountains L
criteria that apply to Boston Mouait streams with watershed areas of less thagd@re miles

for temperature, primary and critical season dissolved oxygen, and turbidity all flows and base
flows. The “Boston Mountains Less thAUsinl0 sgm
theBoston Mountains ecoregion that have watershed areas of less thguat® milesOther

standard sets that apply more broadly include parameters such as pH, metals, bacteria, and
minerals.

WQAR automatically calculates attainment of each standard usitignsdata pulled directly
from ADEQs internalaboratory Information Management SystdniMS). Attainment is
calculated for each standard applied to the monitoring segment for the period of record. The
integrated reporting catego¢gection 2.0for eachparameter is examined aadintegrated
reporting category isecommendedbr the monitoring segment.

Any internal data incapable of being assessed by WARnyreasonwill be assessed following
the same protocols described below for external data.

3.9 EXTERNAL DATA ASSESSMENT METHOD

Readily available data not generated by ADEQ i
created for use with ADEQ internal ddtemattingonly, extracted directly fronbIMS, external

data must be assessed througditional means. Typically, external dat@presented in Excel or

Excel compatible format aratteevaluated using tools available through the Excel program.

3.10 IMPAIRMENT SOURCE DHERMINATION

For any monitored surface water segment where a wateatygstandard has been evaluated as
nonsupport, the source(s) of impairment will be identified using available information (field
observation, land use maps, point source location, nonpoint source assessment reports, special
studies, and knowledge of figirsonnefamiliar with the waterbody)
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3.11 FINAL ATTAINMENT DECISION PROCESS

For parameters that allow for both discrete and continuous data (pH, temperature, and dissolved
oxygen) data types will not be combined. Discrete data and continuous dake wilialuated
separatelyAttainment decisions will be based on the most appromraterotectivelecision for

the AU. Factors that could determine which data set will be used for attainment decisions could
include quantity of data, quality of data setsdtime of year data were collectel weight of

evidence approachill be used to make the final attainment decisMfihen multiple data types

meet all quality requirements for a givabl, final attainment decisions will be justified within the
305(b) eport and any supporting documentation will be provided.

Occasionally ADEQ will make final attainment decisions that differ from the initial attainment

result produced from strict adherence to the methods contained within this assessment
methodology. Thesdifferences in attainmemésultsare made using weight of evidence
approachFactors that may influence the decisioptovide a differing final attainment decision

could include but are not limited tanagnitude, frequency, and durationdatg reports or peer

reviewed literatureand ADEQ personnel’ s uni AUéuchasder st an
ecoregion transitional zones and anthropogenic modifications within the AU)

Final attainment decisions that differ from initial attainment decssieached using WQAR (for
internal data) or Excel (or similar software for external daitzlogical data, WET data, efavill
be justified within the 305(b) repaass well as submitted with the 303(d) list for public notiod
any supporting documentati will be provided.
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4.0 WATER QUALITY STANDARDS

Water quality standards are comprised ofari antidegradation polic®) designated useand 3)
narrative and numeric criterizhich work in concert tprotectwater quality.

4.1 ANTIDEGRADATION

An antidegradation policy is a requirement of the federal Clean Water Act, which is designed to
prevent or | imit futur e Rdge€gantaimsarn antmegradationt he na
policy that applies to all surface waters of shate.Per Reg2.201 &isting instreanwateruses

and the level of water quality necessary to protect the existing uses shall be maintained and
protectedA r k a sHigh Quality Waters as described in Reg. 2.202@utstanding Bsource
Waters asdescribedn Reg. 2.23 are to be protected and maintainedtiosebeneficialuses and
water quality for which the outstdimg resourcelesignation was grantethesewaterbodies will

be listed as nesupportf the chemical, physical, and/or biological characteristics fackthe
waterbody was designated have been determined to be impaired or abdefineaby the

following assessment criteriBer Reg2.204, in those cases where potential water quality
impairment associated with a thermal discharge is involved, tiideegradation policy and
implementing method shall be consistent with Sectighd@1he Clan Water Act, 33 U.S.C. §

1326.

4.2 DESIGNATED USES

The primary purpose of the 303(d) list of impaired waterbodies is to identify those waters that are
not currenty meeting water quality standards. The supportsgpport status of designated uses is
most often determined utilizing water quality criteria or other water quality indicators. EPA
guidance (208) makes suggestions as to which water quality constitaeatsrotective of which
designated uses tietermine the support status of those designated uses. ADEQ has developed
Table4 to illustrate which water qualitgriteriamay be used to determine the support status of
each designated useh e de s i ¢Otahtead Ussees ”'is tigpecally notdep8ndeht( J )
upon current water quality standards so it is not included in Balblish Consumption is not a
designated use in Reg.®wever it can be used to list a waterbody on the 303(d) list. Fish
advisories ee issued by thEpidemiology Branch of thArkansas Department of HealtADH).
Parametergregulations¥or which no assessment methodology exists in this document were not
includedwithin this table.

Page 25 of 78



25July2018

Table 4: Designated Uses folArkansas's surface waters and regulations used for

assessment.
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Biological Integrity q

Reg. 2.405

Temperature q

Reg. 2.502

Turbidity q

Reg. 2.503

pH q

Reg. 2.504

DissolvedOxygen q

Reg. 2.505

Radioactivity

Reg. 2.506 I I 1

Bacteria

Reg. 2.507 I I

Toxic Substances q

Reg. 2.508

Nutrients q

Reg. 2.509

Site Specific Minerals q

Reg. 2.511(A)

Minerals q q

Reg. 2.511(C)

Ammonia q

Reg. 2.512
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4. 3WATER QUALITY CRITERIA

4.3.1NARRATIVE CRITERIA

Reg. 2contains narrative criteriavfitten descriptions) that apply to all waters of the state and are
used to evaluate support of applicatksignatedises. Narrative criteria include general
descriptions, such as the existence of nuisance speiksgyical integrity tasteand odor

producing substances, visible globules on surface watatrsents,and toxins.

When listing and delisting methodologiare not specified for a particular narrative criterion
within the assessment methodology, the following general methods will beNaseative criteria
areevaluated by using screening levedsablished by EPA or other scientific literatuf¢hey ae
available, as well as other information, including water quality studoesimentatiorf fish kills

or contaminant spillsndphotographic evidencé weight of evidence approach will be used and
final attainment decisions will jastified within the305(b) reporas well as submitted with the
303(d) list for public noticand any supporting documentation will be provided

4.3.2NUMERIC CRITERIA

Numeric criteriaare valuegstablished ifReg.2 thatprovide a quantitative basis fassessing
designatedise supportdeveloping permit limitationgnd for managing point and nonpoint
loadings inA r k a ssuréase’waterd.isting and delisting methodologies fimistream water
quality against numerical criteria asatlined in Sectior.0 and subsctions thereof
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5.0 BIOLOGICAL INTEGRITY

This section establishes the protofmlassessment of biological integrity #rr k a ssurdace’
waters, per APC&EC Re@.405:

For all waters with specific aquatic life use designated in Appendix A, adpiaticshould not be
impacted. Aquatic biota should be representative of streams that have the ability to support the
designated fishery, taking into consideration the seasonal and natural variability of the aquatic
biota community under naturally varyingiitat and hydrological conditions; the technical and
economic feasibility of the options available to address the relevant conditions; and other factors.

An aquatic biota assessment should compare biota communities that are similar in habitat and
hydrologc condition, based upon either anstream study including an upstream and

downstream comparison, a comparison to a reference water body within the same 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 evaluate the data for an aquatic biota asséesment
protect aquatic life uses designated in Appendix A. Suchnkayebe used to develop permit

effluent limitations or conditions

ASSESSMENT METHODOLOGY FOR BIOLOGICAL INTEGRITY

Biological integrityis evaluatedisingmacroinvertebrate and/or fish communiedected within

the waterbody. At a minimunpairedbiological andphysical data mudie collected over two
seasonsising methods outlined & Quality Assurance Project Plan with requirements equal to or
more stringent than that of ADEQ US6GS.Chemical data for biological integrity analysis should

be collectedis pemethods outlined within Section 6.6.12 of this documentkesults 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.

MACROINVERTEBRATE COMMUNITY ANALYSIS

Modified metricsset forth inRapid Bioassessment Protocols for Use in Stream and Rivers
(Plafkin et al.1989 areused in analysis of macroinvertebratenmunitysamplesEach site will
have a RpidBioassessmersicore derivedrom a multi-metric analysis, which includel) Taxa
Richness, 2Ephemeropter®lecopteralrichoptera Index (EPThdex), 3) Hilsenhoff Biotic

Index (HBI), 4) PercenContribution ofDominantTaxeb) Community Loss Index, 6) Ratio of
EPT to Chironomid Taxa, and Rgatio of Scrapers to FilteCollectors SeeAr k a 8 \Wates 0
Quality and Compliance Monitoring Quality Assurance Profdlein (ADEQ 2016 at the ADEQ
website:http://adeq.state.ar.diesr more informationADE Q' s met ri ¢ modi fi cat i
from Plafkin et al. (1989) includes remowdltheratio of shedders to total taxa metrics. ADEQ
field samplingmethodologies do not include the collection of coarse particulate organic matter
(CPOM) (i.e. leaf pac¥) to evaluate macroinvertebra@mmunities Collection of CPOM is
required to calculate the ratio of shredders to total taxa.

Macroinvertebrate community analysis is as followsing raw datacalculateall sevenMetric
Values for each study site anderence sitelnstructions for these calculations are found in
Plafkin et al. (1989)Metric valuesdrom each study sitarecompared tanetric valuegrom a
reference site fdiive of the seven metriade calculate d&ercentComparison tdReferencevalue
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Community loss index is already a conipan of study site to referense there is no need for
additional comparison in this stepercent contribution of dominant taxa is not a comparison to
referencevalue butratheractual percent contribution fdné given site. Using thieercent

Comparison tdreference values for all seven metrics, a bioassessmen{8cdre, or 0) is

assigned for each metric (Table 5). Bioassessswmes for eachetric per sitédstudy and
referencepresummed to create ngle Biological Condition Scorefor that site.The ratio of

scores between the sample site to reference site provides the penspatable estimafer each
studysite (Table 6) The percent comparable estimate score is then used to determine attainment
statu f “ Suppogupport ™ Se@Aguied lend@ pelow for an overview on how
aguatic life designated use is determined.

Table 5: Macroinvertebrate bioassessment metrics and scoring criterfa

Biological Condition Scoring Criteria

6 4 2 ‘ 0
Taxa Richnes$ 2.80% <80-60% <60-40%  <40%
Hilsenhoff Biotic Index® 285% <8570% <7050%  <50%
Ratio of EPT to Chironomid Abundanceg 275% <7550% <50-25% <25%
% Contribution of Dominant Taxa * <20% 20<30% 30<40% =409
EPT Index? 290% <90-80% <80%70 <70%
Community Loss Index’ <0.5 05<15 15<40 =24. (
Ratio of Scrapersto Filter -Collectors? 250% <50-35% <35-20% <20%

"Modified from Plafkin, J.L. M.T. Barbour, K.D. Porter, S.K. Gross, and R.M. Hughes. 1989. Rapgsessment
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-82M001.

2 Score is a ratio of study site to referesie 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. A comparison to the reference site is incorporateskimtiices.
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Table 6: Scoring criteria for macroinvertebrate community attainment decisions
(modified from Plafkin et al. 1989).

Biological % Comparable Attribute
Condition Estimate
Category
Comparable to CB3% Comparable to the best situation
+ reference 0 an ecoregion.
o
Q .
g- Community structure less than
N Supporting 54.79% reference site. Taxa richness low
and tolerant forms are more
prevalent.
+= Obvious decline in community
8_ Partially Supporting 21-50% structure with loss of intolerant
o forms. EPT index reduced.
S
U') C ity domi dby1or2
& . 0 ommunity dominated by 1 or
CZD Non-supporting <20% taxa, few taxa present.

If the percent comparable estimates fall between tHe480 cutoff for support vs nesupport a
weight of evidencepproach will be utilized to make a final support or4sapport decision using
available physical, chemical, and biological data and information.

FISH COMMUNTIY ANALYSIS

ADEQ’ s Communi ty S(Tabla7ywillbe wsedlinnhd analysis @S| )
communitiesThe CSlwasestablished utilizing information from the 1987 ecoregion survey
(APC&EC 1987) and supplemented with data from additional {éestirbed streamislentified

by ADEQ personnelA group of Arkansas ichthyologists reviewed the datee current metric
scores and similarity ranking categories were establighkzing the prevailing deviations in the
ecoregion survegata set and employ best professional judgntgstdregion specific metric
scores for watersheds (>10fpioutlined inA r k a BWates@uality and Compliance Monitoring
Quality Assurance Project PIJADEQ 2016, availableat the ADEQ website:
http://adeq.state.ar.sill be calculated for each site and total scores will be eveduand
assessed as follows:
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Table 7: Fish Community Structure Index (CSI) ecoregion values.

Ecoregon

Total
Score

Category

Attribute

Ozark Highlands 2532 Mostly Comparable to the best situation to be expected. Balancg
. Similar trophic structure and optimum community structure presel
Boston Mountains
I\Sl)uancthlit:‘ Generall Community structure less than expected. Taxa richness lo
ountains 2417 NErAY | than expected. Some intolerant taxa loss. Percent contributi
. Similar .
AR River Valley tolerant forms may increase
Typical Gulf
y?:oastal 16-9 Somewhat | Obvious decline in taxa richness due to the loss of tolerant fq
Similar Loss of Key and Indicator taxa
Spring-Influenced
Gulf Coastal 0-8 Not Similar Few taxa present and normally dominatedbg (1) or two (2)
taxa
22.28 Mostly Comparable to the best situation to be expected. Balancg
Similar trophic structure and optimum community structure presel
Community structure less than expected. Taxa richness lo
Channel Altered 21-15 Generally | on expected. Some intolerant taxa loss. Percent contributi
Delta Similar .
tolerant forms may increase
Least-Disturbed
Delta 14-8 Somewhat | Obvious decline in taxa richness due to the losslefant forms.
Similar Loss of Key and Indicator taxa
0-8 Not Similar Few taxa present and normally dominatedbg (1) or two (2)

taxa

Results from fiskand macroinvertebratmmmunityanalysis along with evaluation of chemical
and physical datand toxicity test date if availablejll be used to determine support or
non-supportof theaquatic lifedesignated use.
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Step 1. Determine the support status of the Macroinvertebrate and Fish community.
Macroinvertebrates Fish
Calculatesach Calculateeach Calculatefish community structure index (CSI
metric forthe metric forthe (Table 7).
reference site. study site. \l{ l(
\l( \l( CSl scores in the C%';;ﬂig;dgtthe
Determine the biological condition scor “Mostly S . : ,
. . W Similar
for each calculated metric. This will be § Gener al l Similar”
4, 2, 0or 0 (Table 5). cate_gc;r&/ (Tsrtsle 7) (Table 7) = Non
\]{ = =Uupp Support
Sum the
biological b?;:)nt:::eall
condition score giti 9
for the reference fco?h ! |c3[nc;5co_rte
site. or the study site,
v N2
Divide the summed study site score bytl
summed reference site score and multi
by 100. This is the percent comparabl
estimate (Table 6).

I f scores g | f scores &
to refere supportin
“Supportin “nNemupportin
community = Support. community = Nonsupport.

Figure 1: Determining Aquatic Life Use designated use attainment Step 1.
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Step 2Determine the Attainment status of the Aquatic Life designated use (ALU

Were both Did both communities
macroinvertebrate and fisf—>1 YES > evaluate as
communities evaluated? (Table 8)
2 \ 2
NO NO
\l/ 2
Did the community that
was evaluated evaluate alﬁl YES NonSupport. Does
“support”? not attain ALU.
Category 5. (Table 9
v y
NO Fully supported.
A Attains ALU.
Non-Support. Does Categoy 1. (Table 9)
not attain ALU.

Category 5. (Table 9

YES

|

Fully supported.
Attains ALU.
Category 1. (Table 9

Figure 2: Determining Aquatic Life Use designated use attainment Step 2.
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AQUATIC LIFE USE ATTAINMENT DETERMINATION
LISTING METHODOLOGY:

AUswill be listed as notsupport when one or both of the evaluated biological communities
(macroinvertebrates and/or fish) indicate perturbation/degraddtatre9), or when one or both
of thetoxicity test organisms (vertebrate and/or invertebrate) farenthan one ambient toxicity
study acute or chronic toxicity test in a thigsar period (Tabl&0).

Aquatic life designated use attainment can be assessed using both biological integrity data and
water chemistry datdvhenonly water chemistrgata areavailable foran AU and assessment
results indicate water quality impairment for pH, temperature, dissolved oxygen, turbidity,
ammonia, radioactivitysite specific mineralgr toxic substances it will be assumed that aquatic
life designated use is notaned. However, if physical and biological datacollected
postassessmenthichindicate aquatic lifelesignated use &ttaired, the water quality

impairment will remain, but will benoted that the aquatic lifdesignated use being attaineth

the subsequent assessment cycle.

DELISTING METHODOLOG Y:

AUswill be listed as support when evaluated biological communities (macroinvertebrates and/or
fish, which ever community led to the impaired attainment degisiomotindicate
perturbation/degradation (Tal® andwhen there have been ambient toxicitytest failures,

acute or chronian a threeyear period Table10).

Table 8: Biological community assessment determination.

Data Type Support Non-Support
Macroinvertebrate | Macroinvertebrate community structu Macroinvertebrate community structure
Community Data analysigTable6) indicates comparabils analysigTable6) indicates partially

Available to reference or supporting supporting omonsupporting*

Community Structuréndexscore
Fish Community Data| (Table7) is either mostly or generally

Available similar; general presence of sensitiv
and indicator species

Community Structuréndexscore(Table?) is
either somewhat or not similaabsence of
sensitive and indicator specfes

* The fisheries designated use may be assessed as support, ddasfiitd asaluationof nonsupport, if it is
demonstrated that the nesnpport assessmeistdue tounrepresentative biological community data and not an
environmental factor (low dissolved oxygen, low pH, toxicity); basedameptable variances in ecoregion
communitystructuresUnder certain conditionsjologicalcommunity data can be skewedeto an unrepresentative
sample which includeshutis not limited ta
91 Collection ofirruptive speciege.g.,large percentage of yousaf-yearin an isolated area that is not
representative of the entirereach)h i ch coul d tr i g-9&p pdatermifatoa.c cur at e
1 Transtiond areas between ecoregions.
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A weight of evidence approadhused in these circumstances to prevent the inappropriate listing of Waders.
support determination is made due to an unrepresentative samylebé explained in detaih the 305(b) Report
and supporting documentatiovill be provided

Table 9: Aquatic life designated use listing protocal

Evaluation Result

Type of Data Present Final Listing
yp Fish Macroinvertebrate EASSERE 1110 SENOF=1(=Te[o]sY
Community Community
S S FS 1
Fish Commuity and/or S NS NS 5
Macromvert_ebrate 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 =Support NS = Nor-Support FS = Fully Supporting NA = No AvailableData UA = Unassessed

Table 10: 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 .
NS NS NS 5

S S FS 1

Chronic Toxicity S NS NS 5
NS S NS 5

NS NS NS 5

S = Support NS = Nan-Support  FS = Fully Supporting
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6.0 SPECIFIC STANDAB®S

Per Reg. 2.501 (Applicabilityynless otherwise indicatetthe following specificstandardshall

apply to all surface waters of the state at all times except during periods when flows are less than
the applicable critical flowStreams with regulated fhowill be addressed on a casg-case basis

to maintain designated instream uses. These standards appde eésapplicable mixing zone.

6.0.1General Description of Phase |l Data Quality Requirements

In generalPhase Irequirements are categorizedo temporal, distributioand quantity, and
spatial categorie®hase Il data quality requirements are discussddtailfor each parameter
within theirrespective sectio(6.1- 6.12) Each general categpare described in general below

Temporalrequirements

Temporal requirements relate to time of year, season, ortotteedependergample collection
consideration If a parameter does not have a particular season, such ssdral

requirements many not ltisted for this parametgor the tenporal requirement may readt a k e n

y e ar [rToesepathmeétesshould be collectethroughout the yeawithout preference to any

particular season or time of ye@onversely, a parameter with specific seasoansiderations

such as bacteria, will hatemporal requirements listed for the particular sampling seasefq(s)
thisexample primary and secondary contact seaSo®& eason” wi | | be defined
parameter.

As per Phase | data quality requirements, data shoudlleetedwithin the stateissessment
cycleperiod of record for eagharameter

Distributionandquantityrequirements

Distribution requirements are intended to be a guideliess otherwise explicitly statdfla
parameter sayden (10) samples evenly distributed over tweli/2) months) that is intended to
beaguideline for minimunsample sizandhow thosesampleshould be distributedf more
samplesaretaken over dongertime period, then ADEQ would assess the data set for appropriate
distribution.

“Evedilsyt ri buted” i s minafarsampledistimtioa. It doesma& meah g ui d
that monthly samples must be taken exactly thirty (30) days apart without exception or that an

exact number of days must exist between each samplaitaset. Thee is no way to descrilmr

predicte very scenario for sample distribution, so
guide* Evenly distributed” is also intended to gt
concentrated toward one time of the yeaewthe parameter should be collected year round.

ADEQ welcomes entities to ask about sample distribution prior to finalizing sampling plans for

data intended to be submitted for assessment purposes.

Quantity requirements are intended to be minimum numiEamples necessarydssess waters

This applies to both listing and delisting methodologies. Three exceptions exist to this minimum
requirement: radioactivity (Section 6.5), toxic substances (Section 6.7), and ammonia (Section

6.12). For these threammeters, an assessment of-atiainment can be achieved before

reaching ten (10) samples because these parameters are not assessed based on a percentage for
nontattainmenpurposes;theg r e assessed as “not attained” wh
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reachedA mi ni mum of ten (10) sampl es atangdfost i | | r
these three parameters.

Spatialrequirements

Spatial requirements relate to where samples should bewatkém the waterbodyif any
particularrequirement®xist beyond Phase | requirements or QAPP requirem&siser Phase |
data requirements, all data must be characteristic of the main water mass or hydrologic area.
Spatial requirements may also be spelled out in the QAPP accompanying the data. Iaho spati
requirements are listed in Phase Il data requirements, then collection atibetd ta’hase | and
QAPP requirements.

Spatial requirements for lakes and reservoirs are intended to essessmermonsistent with
standards developmemRtrimary contacrecreation, secondary contact recreation, and the majority
of lake aquatic life productivity occur in the epilimnion (uppermost stratified lalyer)these
reas ons,swatar §uality standards for lakes and reservoirs were developed using data
collected within thepilimnion. If no epilimnion exists—dueto natural depth limitations or
seasonal mixing-sampleshould be taken withitwo metes of the surfaceinless othervee

noted within the Phase Il quality requirements for a paramea&e sampling depths, if any, will

be specified for each parameter.

Where available, lake depth profilesntainingtemperature, dissolved oxygen, and pH data will

be usedo define epiliimion, metalimnion, and hypolimnion depthisdepth profile data do not

exist for a lake or reservoir, onaetalimniondoes not exis surface samples will then be assessed.
“Surface sample” i s deftvometdsdepthofalakerresarvoipl|l e t ak
unlessa different sampling depth is specifietthin the spatial requirements for a parameter

6.0.2 Continuous data

For assessment purposes, kiagn continuous data taken in less than hourly readings (example:
data recorded every fifteeninutes) will be averaged into an hourly average reading.
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6.1 TEMPERATURE

This section establishes the protofmldeterminingattainmenof temperatureriteria within
Ar k a ssurdace Waters, per APC&EC Reg.502:

Heat shall not be added to amaterbody 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 the maximum daily temperatures measured atdefuth or three feet (whichever is less) i

streams, lakes or reservoirs. The following standards are applicable:

Waterbodies Limit 'C (F)
Streams

Ozark Highlands 29 (84.2)
Boston Mountains 31 (87.8)
Arkansas River Valley 31 (87.8)
Waterbodies Limit 'C (F)
Ouachita Mountains 30 (86.0)
Springwatefinfluenced 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.

PHASE Il DATA QUALITY REQUIREMENTS FOR TEMPERATURE

Both discrete and longerm continuousdatacanbe considered for temperature assessioiesit
waters.Shortterm data sets, such as-9& hour diel studies will be used for screening purposes
only.
1. Temporalrequirements
1 DiscreteData
o Discretedatashould becollectedyear round

1 LongTerm Continuous Data
o0 Longterm continuous data should bealectedduring the critical season.
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o Critical season is defineth Reg. 2as thatime of year when water temperatures
naturally exceed 22 degrees Celsius for the gMdn

o Only data above 22 degrees Celsius willlikzed for assessmentaade using
long-term continuous data

o For Trout Waters longerm continuous data should be collected year round.

2. Minimum distribution andquantity requirements
9 Discrete Data
o0 Ten (10) dscrete samples are required to mekaperaturattainment decisions.
o Data musbe evenly distributed over at least two (2) years and three (3) astronomical
seasons (spring, summer, fall, winter).

1 LongTermContinuous Data

0 Meter must be deployed and tagireadings fono less than twahirds of the critical
seasorat no less thahourly readings.

o For Trout Waters Longerm continuous data must cover ten (10) of the twelve (12)
calendar months with continuous readings taken at leastyhtnglvidual das missing
more than 10% of values do not meet minimum quantity requirerfegrtsat day

3. Spatialrequirements
1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.

ASSESSMENT METHODOLOGY FOR T EMPERATURE

Like data sets (e.g. discrete and discrete) from various sources may be combined into an aggregate
data set as per Section 3.3.2; however, differing data types (discrete atertormpntinuous)

will not be combinedRefer b Section 3.11 for informatioregardingfinal attainmentdecisions

should both types of data exist for Ad. Assessments can be made usorgyrtermcontinuous

data measured for only one critical seasmwever; i multiple critical season data setsist from

different yearswithin the period of recordjata sets will be combineBinomial distribution

method will be appliefor temperature datassessmentper Section 3.7

LISTING METHODOLOGY:

Stream river, reservoirand lakeAUs will be assesseds norsupport whenusing the ten percent
exceedance rate within Tal#egreater than or equal to the minimum number of samples for the
entire qualifying data setxceed th@pplicabletemperaturstandardisted in Reg. 2.502This
methodologyapplies to both discrete afmhg-termcontinuous data sets.

DELISTING METHODOLOGY :

Stream river, reservoirand lakeAUs will be assesseds supportvhen using the ten percent
exceedance rate within Tal8eno more than the maximum number of samplksved for the
entire qualifying data setxceed th@pplicableteemperature standard listed in Reg. 2.50#s
methodology applies to both discrete &ory-term continuous data sets.
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In some instances, ADEQ may use discrete data to delist AUs thatisted using continuous

data, and vice versa. However, this will not be the rule, it will be the exception. When this occurs,
justification of use of a different type of data for delisting will be provided within the 305(b) report
as well as submitted i the 303(d) list for public noticend ay supporting documentation will

be providedJustification for thisnethodologycould include limited data availability, inability to
acquirethe same type of data that was used to list, or other special cirogesta
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6.2 TURBIDITY

This section establishes the protocol for determiaitgnmenof turbidity criteria within
Arkansas’s surface waters, per APC&EC Reg. 2.

There shall be no distinctly visible increase in turbidity of receiving waters attributable to
discharges or instream activitieBhevalues belovehould not be exceeded during base flow (June
to October) in more thaB0% of samples. The values below slionbt be exceeded durisgorm
flows in more than 25% of samples taken in nottless 24 monthly samples.

Base Flows Storm Flow
Waterbodies Values Values
(NTU) (NTU)
Streams
Ozark Highlands 10 17
Boston Mountains 10 19
Arkansas River Valley 21 40
Ouachita Mountains 10 18
Springwatefinfluenced Gulf 21 32
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
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PHASE Il DATA QUALITY REQUIREMENTS FOR TURBIDITY

Turbidity assessments can be made with discretecdiiéctedin Nephelometric Turbiditynits
(NTU) only. Datacollectedin Formazin Nephelometric Unit&RU) will be used for screening
purposes onlyshortterm and longerm continuous data will be used for screening purpdafses
available

Base Flovs

1. Temporal requirements
9 Discrete data should be collected during base flows season.
1 Baseflowsseason is dmed, in Reg. 2asJune to October.
2. Minimumdistribution andquantity requirements
9 DiscreteData
o Ten(10) discrete samples arequiredto make turbidityattainment decision®r base
flows.

o Samplesmust beevenly distributed throughothe base flove season
3. Spatial requirements

1 For lakes andeservoirs, samples are to be taken within the epilimnion (if present), sample
depth shall not exceddio (2) metes.

Storm Flows
1. Datatemporal requirements
91 Discrete datahould be taken yeaound This includes June to October (base flows season).

2. Minimum datadistribution andquantity requirements
1 DiscreteData
o Discrete samples must be taken in no less than tweuaty(24) monthly samples.

o Samples must be evenly distributed throughout the time period sampled.

3. Spatial requirements
1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.

ASSESMENT METHODOLOGY FOR TURBIDITY

Like data sets (e.g. discrete and discrete) from various sources may be combined into an aggregate
data set as per Section 3.3&screte samples from multiple base flows seasons within the period

of record(if exist) will be combined for asses&mis.If an AU is asessed as not meeting either the

base flows ostorm flows valuesor both, it will be listed as nesupport for turbidityBinomial
distribution method will be applied to turbidity dafer Section 3.7

BASE FLOWS LISTING METHODOLOGY:
Streamriver, reservoir,and lakeAUs will be assesseds norsupportwhen using thawenty
percent exceedance rate within Tablgreater than or equal to the minimum number of samples
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for the entire qualifying data sebm June to Octobieexceed thapplicablebase flowsralues
listed in APC&EC Reg2.503

BASE FLOWS DELISTING METHODOLOG Y:

Streamriver, reservoir,and lakeAUs will be assesseds support wherusing the twenty percent
exceedance rate in Tal8eno more than the maximunumber of samples allowed for the entire
qualifying data sefrom June to Octobexxceed the applicable base flovedues listed in
APC&EC Reg2.503

STORM FLOWS LISTING METHODOLOGY:

Streamriver, reservoirand lakeAUswill be assesseds norsupportwhen using the twentyfive
percent exceedance rate within Tablgreater than or equal to the minimum number of samples
for the entire qualifying data sggtample set not to Hewerthan 24 data pointgxceed the
applicablestormflows values listedn APC&EC Reg. Z03

STORM FLOWS DELISTING METHODOLOG Y:

Streamriver, reservoir,and lakeAUs will be assesseds support whemsing the twentfive

percent exceedance rate in Takleo more than the maximum number of samples allowed for the
entire qalifying data sefsample set not to Hewerthan 24 data points) exceed the applicable
stormflows values listed in APC&EC Reg.503

Page 43 of 78



25July2018

6.3 PH

This section establishes the protoawi determiningattainmenofpHc r i t er i a wi t hi n
surface watergper APC&EC Reg2.504:

pH between 6.0 and 9.0 standard units are the applicable standards for streams. As a result of
waste discharges, the pH of water in streams or lakes must not fluctuate in excess oflar@ stan
unit over a peivd of 24 hours.

PHASE Il DATA QUALITY REQUIREMENTS FOR PH

pH assessments can be made using disdegteshortterm continuous datay long-term
continuous data.

1. Temporal requirements
1 pH data should be collected year round

2. Minimum distribution andquantity requirements
1 DiscreteData
o Ten(10) discrete samples arequired to make pH attainment decisions
o Discrete datanust be evenly distributed ovat leastwo (2) years and three (3)
astronomical seasons (spring, summer, fall, winter).

1 Shortterm Gntinuous data
o Two (2) diel deployments of at leastventytwo (72) hourseachwith at least hourly
readingsare required fopH attainment decisions

o Diel deployments must bepacedht least two weeks (14 days) apart
1 Longterm Continuous Data
0 Longterm continuous dataumst coveiten(10) of the twelve(12) calendamonthswith

continuous readings taken at lelastirly readings. Individual days missing mdhan
10% of values do not meet minimum quantity requirements.

3. Spatial requirements
1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.

ASSESSMENT METHODOLOGY FOR pH

Like dat sets (e.g. discrete and discrete) from various sources may be combined into an aggregate

data set as per Section 3.3.2; however, differing data types (discretéesmocbntinuous, and
long-term continuous) will not be combindgefer to Section 3.1fbr information regarding final
attainment decisions should more than one type of data set existAtr. @inomial distribution
method will be applied to pH datper Section 3.7

LISTING METHODOLOGY

Streamriver, reservoirand lakeAUs will be assesseds norsupport whenusing the ten percent
exceedance rate in Tal#legreater than or equal to the minimum number of samples for the entire
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qualifying data set exceed the applicgttestandard listed in APC&EC Reg. 2460 his
methodology appl®to discrete, shoterm continuous, and lorgrm continuous data.

AUs wil |l not -alda aliing tatiathmestdieeiSiomasm result of data representing
natural conditions (i.e., anthropogenic activities cannot be identified by ADE{@ asurce)lf

this occurs, e basis for determination of natural conditiank be noted in the 305(b) Repas

well as submitted with the 303(d) list for public notice and any supporting documentation will be
provided

DELISTING METHODOLOG Y:

Streamriver, reservoir,and lakeAUs will be assessedssupport whenusing the ten percent
exceedance rate within Tal8eno more than the maximum number of samples allowed for the
entire qualifying data set exceed the applicgblestandard listed in APCEC Reg. 2.58. This
methodology applies to discrete, shiatm continuous, and lorgrm continuous data.

In some instances, ADEQ may use discrete data to delist AUs that were listed using continuous
data, and vice versa. However, this will not be the, itiwill be the exception. When this occurs,
justification of use of a different type of data for delisting will be provided within the 305(b)
Report as well as submitted with the 303(d) list for public notice and any supporting
documentation will be vided. Justification for this methodology could include limited data
availability, inability to acquire the same type of data that was used to list, or other special
circumstances.
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6.4DISSOLVED OXYGEN

This section establishes the protoam determiningattainmenof dissolved oxygewriteria
within Ar kans agpelf APC&G Rdgbbe wat er s

Rivers and Streams

The following dissolved oxygen standards must be met:

Waterbodies Limit (mg/L)
Streams Primary Critical
Ozark Highlands

<10 m# watershed 6 2

10 to 100 nfi 6 5

>100 mf watershed 6 6
Boston Mountains

<10 m? watershed 6 2

>10 m? watershed 6 6
Arkansas River Valley

<10 m? watershed 5 2

10 mf to 150 mf 5 3

151 mf to 400 mf 5 4

>400 m? watershed 5 5
Ouachita Mountains

<10 m# watershed 6 2

>10 m? watershed 6 6
Typical Gulf Coastal

<10 m# watershed 5 2

10 mf to 500 mf 5 3

>500 mf watershed 5 5
Springwaterinfluenced Gulf Coastal

All size watersheds 6 5
Delta (leastaltered and channel
altered)

<10 m# watershed 5 2

10 mf to 100 mf 5 3

>100 m? watershed 5 5
Trout Waters

All size watersheds 6 6

In streams with watersheds of less than 1%) inis assumed that insufficient water exists to
support a fishery during the criticabason. During this time, a dissolved oxyg&andard of
2 mg/l will apply to prevent nuisance conditions. However, field verification is required in areas
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suspected of having significant groundwater flows or endyoas 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 of less than 1are expected to suppatjuatic lifeduring the

primary season whestream flows, including discharges, equal or exceed 1 cubic foot per second
(cfs). However, when stverification indicates that aquatic ligxists at flows below dfs such

aquatic biotawill be protected by the primary standard (refer to the Statérkansas Continuing
Planning Process for field verification requirements).

Also, in these streams with watersheds of less than® @hgre waste discharges are 1 ofs
more, they are assumed to provide sufficient water to suppastic lifeand, trerefore, must
meet the dissolved oxygen standards of the next size category of streams.

Lakes and Reservoirs

Specific dissolved oxygen standards for lakesrasdrvoirs shall be 5 mg/Effluent limits for
oxygendemanding discharges into impounded waters are promulgat&ikansas Pollution

Control and Ecology Commission Regulation BldRegulations for State Administration of the
National Pollutant Discharge Elimination System (NPDE®)wever theCommission may, after

full satisfaction of the intergovernmental coordination and pulditigipation provisions of the

State of Arkansas ContinuindgaPningProcess, establishlternativelimits for dissolved oxygen

in lakes and reservoirs wheraudies and otherelevant information can demonstrate that
predominat ecosystem conditions mayrhere accurately reflected by such alternate limits;
provided that these limits shall be compatible with all designated beneficial uses of named lakes
and resevoirs.
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PHASE Il DATA QUALITY REQUIREMENTS FOR DISSOLVED OXYGEN

Assessments for dissolved oxygen can be made dsagetedatg shortterm continuous datay
long-term continuous datdepending on seaso@oncurrent temperature data must accompany
dissolvedoxygendatato be used for assessments

Dissolved Oxygen Trout Waters i Lakes and Streams

1. Temporal requirements

1 Discretedataandlongterm continuous data
o Year round.

1 Shorttermcontinuousdata
o Mid-May to mid-September.

2. Minimum data distribution and quantity requirements

9 Discretedata
o Ten(10) discrete samples are needed to ndiksolved oxyge@attainment decisions.
o Discrete data must be evenly distributed throughout the year.
o Discrete data st cover ten (10) of the twelve (12) calendar months.
9 Shortterm continuous ata
o Two (2) diel deployments of no less than sevdnty (72) hourseachwith at least hourly
readings are required for attainment decisions.
o Diel deploymentsnust betaken at least two weeks (14 days) aparing midMay to
mid-September
0 The two del deployments must be within the same year. You may have multiple years
within the POR but each year must have two deploymeviears need not be
consecutive.
1 Longtermcontinuousiata
o Data must cover ten (10) of twelve (12) calendar months (January through December).
o Atleast 80% of each month (as defined by 80% of readings) musesenpifor that
month to be used.
o0 Readings must be at least hourly. Data sets witkhsuiply readings (every 15 minutes,
for example) will be calculated into an hourly average.

3. Spatial requirements
1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.

Dissolvad Oxygen- Non-Trout Waters

Dissolved oxygen standards are divided into two (2) categories:
1) Primary season:Water temperatures are at or belowd&gree<Celsius(¢ 22 degrees
Celsius)
2) Critical season:Water temperatures exceed@yreeelsius(>22 degrees Celsius)
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Dissolved Oxygen Primary Season- Streams

1. Temporal requirements

1 Discreteandlongterm continuous data
o Datamust be collected during the primary season.
o “Pri mar y s e aasthetihe of y@ar @wherf watereethperaturesegsethan or
equal b 22 degrees Celsius.
1 Longterm continuous data
o0 Year round.

2. Minimumdatadistribution and quantity requirements

9 Discretedata
o Ten(10) discrete samples are needed to ndiksolved oxygemattainment decisions.
o Discrete datanust be evenly distributgtiroughout the primary season
o Discrete datanust be distributed over at least tmamaryseasons
1 Longterm continuouslata
o Data must cover ten (10) of twelve (12) calendar months
0 At least 80% of each month (as defined b¥a80readings) must be present for that
month to be used.
0 Readings must be at least hourly. Data sets witkhsuioly readings (15 minutes, for
example) will be combined in to hourly averages.
0

3. Spatial requirements

1 Nonethat are not already covered in Phase | requirements.

Dissolved Oxygen Critical Seasoni Streams

1. Temporal requirements

1 Discrete Shortterm,and Longterm continuous data
o Datamust be collected during the critical season.
o “Critical seasohis defnedasthe time of yeawhen water temperatures are greater than
22 degrees Celsius.
1 Longterm continuous data
0 Year round.

2. Minimum datadistribution andquantity requirements

9 Discretedata
o Ten(10) discrete samples are needed to ndiksolved oxygemttainment decisions.
o Discrete datanust be evenly distributed throughout the critical season.
o Discrete datanust be distributed over at least two seasons.
9 Shortterm continuouslata
o Two (2) diel deployments of no less treeventytwo (72) hourseachwith at least hourly
readingsare required for attainment decisions
o Diel deploymentsnust betaken at least two weeks (14 days) apart
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o0 The two diel deployments must be within the same year. You may have multiple years
within the POR, but each year must h&we deployments. Years need not be
consecutive.

1 Longterm continuouslata

0

o Data must coveten(10) calendamonths (January through December)

0 Atleast 80% of each monthq defined by 80% of readingslst be present for that
month to be used.

o Readingsnust be at least hourly. Data sets with-Bolrly readings (every 15 minutes,
for example) will be combined into an hourly average.

3. Spatial requirements

Nonethat are not already covered in Phase | requirements
Dissolved Oxygen Lakes

1. Temporal equirements

9 DiscreteData
o Year round.
1 Shortterm continuouslata
o “Critical season” is defined as the ti me
22 degrees Celsius.

2. Minimum data distribution and quantity requirements

9 Discretedata
o Ten(10) discrete samples are needed to ndiksolved oxygemttainment decisions.
o Discrete data must be evenly distributed throughout the year.
o Discrete data must cover ten (10) of the twelve (12) calendar months.
1 Shortterm continuouslata
o Two (2) diel deploynents of no less than sevetttyo (72) hours each with at least hourly
readings are required for attainment decisions.
o Diel deploymentsnust betaken at least two weeks (14 days) apdmen water
temperatures are greater than 22 degrees Celsius
0 The two del deployments must be within the same year. You may have multiple years
within the POR, but each year must have two deployments. Years need not be
consecutive.

3. Spatial requirements

1 For lakes and reservoirs, samples are to be taken within the epili(ifrpoesent). Sample
depth shall not exceed two (2) meters.

ASSESSMENT METHODOLOGY FOR DISSOLVED OXYGEN

Like data sets (e.g. discrete and discrete) from various sources may be combined into an aggregate
data set as per Section 3.3.2; however, differiaig dypes (discrete, shdadrm continuous, and
long-term continuous) will not be combind®efer to Section 3.11 for information regarding final
attainment decisions should more than one type of data set exist fAtJarConcurrent
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temperature data must@mpanydissolved oxygerdata for attainment decisionBinomial
distribution method will be applied &l data types oflissolved oxygen datper Section 3.7

LISTING METHODOLOGY :

Streamriver, reservoirand lakeAUswill be assesseds hoRsupportwhen using the ten percent
exceedance rate within Tal#egreater than or equal to the minimum number of samples for the
entire qualifying data séail to meet the minimunapplicabledissolved oxygestandard listed in
APC&EC Reg. 2.58 for either thgorimary or critical seasqror yearround as appropriatel his
methodology applies to discrete, shi@tm continuous, and lorigrm continuous data.

DELISTING METHODOLOG Y:

Streamriver, reservoir,and lakeAUs will be assessedssupport whenusing tre ten percent
exceedance rate within TalBeno more than the maximum number of samples allowed for the
entire qualifying data séail to meetthe applicabl@lissolved oxygestandard listed in APC&EC
Reg. 2.56 for either the primary or critical seas@n yearroundas appropriaterhis

methodology applies to discrete, shi@tm continuous, and lorigrm continuous data.

In some instances, ADEQ may use discrete data to delist AUs that were listed using continuous
data, and vice versa. However, thidl not be the rule, it will be the exception. When this occurs,
justification of use of a different type of data for delisting will be provided within the 305(b) report
as well as submitted with the 303(d) list for public notice and any supporting datziioe will

be provided. Justification for this methodology could include limited data availability, inability to
acquire the same type of data that was used to list, or other special circumstances.
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6.5 RADIOACTIVITY

This section establishes the pratbfor determiningattainmenof radioactivitycriteria within
Ar kansas’' s ,paun APC&GEC Regdvé: e r s

The Rules and Regulations for the Control of Sources of lonizing Radiation of the Division of
Radiological Health, Arkansas Department of Hiealimits the maximum permissible levels of
radiation that may be present in effluents to surfaatevs in uncontrollable area3hese limits

shall apply for the purposes of these standards, except that in no case shall the levels of dissolved
radium-226 and strontiurm90 exceed 3 and 10 picocuries/liter, respectively, in the receiving water
after mixing, nor shall the gross beta concentration exceed 1000 picocuries/liter.

PHASE Il DATA QUALITY REQUIREMENTS FOR RADIOACTIVITY
Assessments for radioactivityill be made using discrete data only.

1. Datatemporal requirements:
1 Discrete data should be collected year round.

2. Minimum Datadistribution andquantity requirements:
1 Ten(10) samplesrerequiredto make attainment decisions for radioactivityess an
assessment of neattainment can be reachedi@werthan ten (10) samples.
1 Samples must be evenly distributed over at least two (2) years and three (3) astronomical
seasons (spring, summer, fall, winfemless an assessment of fattainment caie
reached irfewerthan ten (10) samples.

ASSESSMENT METHODOLOGY FOR RADIO ACTIVITY

Like data sets (e.g. discrete and discrete) from various sources may be combined into an aggregate
data set as per Section 3.3.2.

LISTING METHODOLOGY

Streamriver, reservoirand lakeAUswill be assesseds norsupport wherm single sampleithin
the period of recordxceeds the concentration of 3 picocuries/Liter for rael2®, or the
concentration of 1@icocuries/Liter for strontiur®0, or if thegross bet&@oncentration excesd
1000 picocuries/liter peghAPC&EC Reg. 2.506even if the minimum of ten (10) samples has not
been reached

DELISTING METHODOLOG Y:

Streamriver, reservoirand lakeAUs will be assesseds support when a no samples in the period
of record exceed the concentration of 3 picocuries/Liter for radé) or the concentration of 10
picocuries/Liter for strontiur®0, or if thegross beta concentratioiloes noexceed 1000
picocuries/literper APC&EC Reg. 2.50& minimum of ten (10) sampdemust be reached to
make an assessment of attainment.
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6.6 BACTERIA

This section establishes the protocoldeterminingattainmenof bacteriacriteria within
Arkansas’'s s UAPC&&ECReg.®&07:er s, per
For the purposes of this regulation, atreams with watersheds less than 18shall not be

designated for primary contact unless and until site verification indicates that such use is
attainable. No mixing zones are alled/for discharges of bacteria.

For assessment of ambient waters as impaired by bacteria, the below listed applicable values for
E. colishall 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 secondarfacbseason.

The following standards are applicable:

Contact Recreation Seasons Limit (col/100mL)
Primary Contact E. coli Fecal Coliform
[ GMm* 1s® GMm*
ERW, ESW, NSW, Reservoirs, 298 126 400 200
Lakes
410 - 400 200

All Other Waters

Secondary Contaéct
ERW, ESW, NSW, Reservoirs, 1490 630 2000 1000
Lake$

2050 - 2000 1000
All Other Waters

! May 1 to September 30

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

* For calculation and assessment of Geometric Mieaalculated on a minimum of five (5) samples
spaced evenly and within a thirty (3@y period.

®October 1 to April 30

The Arkansas Department of Health has the responsibility of approvitigapproving 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.

PHASE Il DATA QUALITY REQUIREMENTS FOR BACTERIA

Bacterialassessments are made with discEseherichia col(E. coli) data In the absence &.
coli data,discretefecal coliform data may be utilized.

Primary Contact Season

1. Datatemporal requirements
1 Discrete datanustbe collected during primary contact season.
0 Primary contacseason is definedh Reg. 2asMay 1to September 30
2. Minimumdatadistribution andquantity requirements
91 Individual Samples
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0 A minimum of one (1) primary contact season is required.
o Eight (8) discrete samplegre requireger primary contact seasased for assessment
o0 Discrete data must venly spacewdithin the primary contact seasdwithin the same
calendar year).
1 Geometic Mean
o Five (5) discrete samples spaced evenly and within atiayyperiodare required to
calculate geometric mean
3. Spatial Requirements
1 Individual Samples
0 Applicablefor assessments all waters.
1 Geometric Mean
o E. coli- Applicable for assessments only in ERW, ESW, NSW waters; lakes; and
reservoirs. In all other waters, geometric mean is not applicable and individual samples
must be used for assessment.
o Fecal Coliform- Applicable for assessments in all waters.

1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.

Secondary Contact Season

1. Datatemporalrequirements
1 Discrete datanustbe collected during secondary contact season.
0 Secondarygontactseasons defined in Reg. 2asOctober 1to April 30.

2. Minimum Datadistribution andquantity requirements

1 Individual Samples
o A minimum of one (1) secondary contact season is required.
o Eight(8)discrete samples are requimeel secondargontact seasamsed for assessment
o Discrete data must be evenly spaced within the secondary contact season.

1 Geometric Mean
o Five (5) discrete samples spaced evenly and within a-t@yyperiod are required to

calculate geometric mean.

3. SpatiaRequirements

1 Individual Samples
o Applicablefor assessments all waters.

1 Geometric Mean
o E. coli- Applicable for assessments only in ERW, ESW, NSW waters; lakes; and
reservoirs. In all other waters, geometric mean is not applicable and individual samples
must be used for assessment.
0 Fecal Coliform- Applicable for assessments in all waters.

1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.
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ASSESSMENT METHODOLOGY FOR BACTERIA

Bacterial assessments are made with diséetterichia col(E. coli) data.In the absence of

E. coli bacteria data, fecal coliform bacteria dataybe utilizedfor assessmentBacterial
assessments are made with discrete data bikly.data sets (e.g. discrete and discrete) from
various sources may be combined into an aggregate data set as per Sectidss®28stnents can
be made using individual samples or geometric nfaamppropriatper spatial requirements
described aboyelf adequate data sets exist for both single sample and geometric mean
assessment (within the same year), both methods will be assepsedtelyand the most
protective result will be used as the final assessment dedia@nscore assessment methodology
will be applied,not binomial distribution methodpeaning a straight mathematical 25%
exceedance rate will hesed to assess attainment (Example: 2 exceedances in 8 samples equal
25%)

For assessment of ambient watessg bacteria

1 Primary Contact

o Individual Samples Assessments can be made using data from only one primary contact
season within the period of record; however, if complete data sets exist for more than one
primary contact season within the period of record, data sets will be combined for
assessment. ER primary season must contain eight (8) evenly distributed samples (per
Phase Il requirements above). Primary contact seasons with fewer than eight (8) samples
will not be combined with data from other primary contact seasons and will not be used
for assesment purposes.

0 Geometric Mean All geometric means calculated for any primary contact season within
the period of record will be considered for assessment purgdssamples withina
thirty day period that meet eusdddorgeanetecn!| vy s |
mean calculation. Example: If daily readings exist for a thirty day period, all thirty
readings must be used, not just any five or more of those readings.

1 Secondary Contact

o Individual Samples Assessments can be made using data éwolyone secondary
contact season within the period of record; however, if complete data sets exist for more
than one secondary contact season within the period of record, data sets will be combined
for assessment. Each secondary season must contai(Bgigienly distributed samples
(per Phase Il requirements above). Secondary contact seasons with fewer than eight (8)
samples will not be combined with data from other secondary contact seasons and will
not be used for assessment purposes.

o0 Geometric Mean All geometric means calculated for any secondary contact season
within the period of record will be considered for assessment purgdssamples
withinat hi rty day period that meet the “evenl
geometric mean caltation. Example: If daily readings exist for a thirty day period, all
thirty readings must be used, not just any five or more of those readings.
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LISTING METHODOLOGY:

Individual Samples

Streamriver, reservoir,and lakeAUs will be assesseds norsupprt whenthe applicable
standard is exceededgneater than 2percentof samples collected during monthghin the
applicable contact seas@as described above).

If the assessment of na@upport is based on only one (1) season of(@agat (8) discrete samples
within one primary contact season, or within one secondary contact seasd®)) will be placed
in Category3 and more data will be collectédr re-assessmemt a future assessment cycle.

If the assessment of n@upports based on more than one season of data, the AU will bedptace
category 5, truly impaired.

Geometric Mean

Streamriver, reservoir, and lak&Us will beassesseds norsupport when the geometric mean
for the applicable contact season is exceelflethe or more geometric mean calculations within
the season exceed the criteria M will be assessed as nsnpport.

DELISTING METHODOLOG Y:

Individual Samples

Streamriver, reservoir,and lakeAUs will be assessedssupportwhen the applicablstandard is
exceeded in 25 percent or less of samples collected during nvattihnsthe applicable contact
seasor{as described abovélhis assessment result walpplyfor single season and mufteason
assessments.

Geometric Mean

Streamriver, resevoir, and lakeAUs will beassesseds support when the geometric mean for the
applicable contact season is not exceetfadore than one geometric mean calculation exists, all
must not exceed the criteria.
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Table 11: Statewidebacteria assessment criteria

Escherichia coli STANDARD SUPPORT NON-SUPPORT
ERW, ESW, and NSW Water GM 126 col/100 mEk < standard > standard

> - .
x Q Lakes, Reservoirs 298 col/100 mL(May-Sept) | <25% exceedanc¢ >25%exceedance
=
==
z 3 All other waters 410 col/100 mL(May-Sept) | < 25%exceedancd >25%exceedance
o
> ERW, ESW, and NSW Watel  GM 630 col/100 mk < standard > standard

- .
< < Lakes, Reservoirs 1490 col/100 ml(anytime) | < 25% exceedanc{ >25%exceedance
55
28 All other waters 2050 col/100 ml(anytime) | <25%exceedance >25%exceedance
7%

FECAL COLIFORM STANDARD SUPPORT NON-SUPPORT

PRIMARY CONTACT GM 200 col/100 mE < standard > standard

All Waters including ERW, ESW,
NSW, Lakes, and Reservoirs 400 col/100 mL (MaySept) | < 25%exceedancg >25%exceedance

SECONDARY CONTACT GM 1000 col/100 mk < standard > standard
All Waters including ERW, ESW,
NSW, Lakes, and Reservoirs 2000 col/100mL (anytime) | < 25%exceedanceg >25%exceedance

ERW: Extraordinary Resource Watd&SW: Naturaland Scenic Waterwa¥SW: Ecologically Sensitive Water
*Geometric mean can be calculated for anyda§ period within a season (primary season WM#yough
SeptembeB0; secondary season Octoldathrough April30).
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6.7 TOXIC SUBSTANCES

This section esblishes the protocobf assessingttainmenbf toxic substance criteria within
Arkansas’' s ,pat APC&EC RegvdBt er s

Toxic substances shall not be present in receiving waters, after mixing, in such quantities as to be
toxic to humananimal, plant or aquatic life or to interfere with the normal propagation, growth

and survival of the indigenous aquatic biota. Acute toxicity standards apply outside the zone of
initial dilution. Within the zone of initial dilution acute toxicity standseimay be exceeded but

acute toxicity may not occur. Chronic toxicity and chronic numeric toxicity standards apply at, or
beyond, the edge of the mixing zone. Permitting of all toxic substances shall be in accordance with
the toxic implementation stratefpund in the State of Arkansas Continuing Planning Process. For
nonpermit issues and as a guideline for evaluating toxic substances not listed in the following
tables, the Department may consider No Observed Effect Concentrations or other literatese valu
as appropriate. For the substances listed below, the following standards shall apply:

ALL WATERBODIES - AQUATIC LIFE CRITERIA

Substance Acute Values (ug/L) Chronic Values (ug/L)
(24-hr Average)
PCBs 0.0140
Aldrin 3.0
Dieldrin 25 0.0019
DDT (& metabolites) 11 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.UU5(pH)4.86&j e[l.UUS(pH)5.134

Chlorpyrifos 0.083 0.041

* Total of all isomers
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DISSOLVED METALS*

Acute Criteria (CMC)- ug/L(ppb) Chronic Criteria (CCC)- ug/L(ppb)
Substance Formula X Conversion Formula X Conversion
Cadmium e[l.lZS(Inhardness}B.BZS (a) e[o.7852(|nhardness)]3.490 (C)
Chromium(lll) e[O.819(Inhardness)]+3.688 0.316 e[O.SlQO(Inhardness)]+l.561 0.860
Chromium (V1) 16 0.982 11 0.962
C opper e[O..9422(Inhardness)jl.464 0.960 e[O.8545(Inhardness)jL465 0.960
Lead e[1.273(lnhardness}p..460 (b) e[l.273(lnhardnes)3—4.705 (b)
Mercury 2.4 0.85 0.012** NONE
Nickel e[O.8460(Inhardness)]+3.3612 0.998 e[0.8460(lnhardness)]+l.1645 0.997
Selenium** 20 NONE 5 NONE
Silver g1 72(nhardness)$.52 085 e NONE
Zinc e[O.8473(Inhardness)J+O.8604 0 978 e[0.8473(Inhardness)]+0.7614 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).
(&) Calculated as: 1.136672[(In hardness)(0.041838)]
(b) Calculated as1.46203- [(In hardness)(0.145712)]
(c) Calculated as: 1.101672[(In hardness)(0.041838)]
**Expressed as total recoverable. Mercury based on bioaccumulation of residues in aquatic orgeatisens
than toxicity.

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 20

**4000 ng/l is also represented as 4.0 ug/l, which is the Maximum contaminant level (M
under the EPA Safe Drinking Water Act [40 U.S.C. s/$ 808eq. (1974)]

The permittee shall have the option to developsggific numerical standards for toxic
substances usingnited States Environmental Protection Ageapgroved bioassay methodology
and guidance. Such guidance may include but may not be limidter Quality Standards
Handbook; Guidelines for Deriving Numerical National Water Quality Criteria for the Protection
of Aquatic Organisms and Their Ugggsigust, 1994)Methods for Measuring the Acute Toxicity

of Effluents to Freshwater and Marine Organs(EPA 600/490/027F. 8' ed. December 2002);
Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisn{§EPA/600/491/002. 4 ed. October 2002) or most recent update thereof.
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Only ambient water quigy 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

PHASE Il DATA QUALITY REQUIREMENTS FOR TOXICS

Only discretadatawill be used to make attainment decisioegardingoxicity. Concurrent
instream hardness data must accompany metals data for metals toxicity attainment decisions.

1. Datatemporal requirements:
1 Assessments can be made with discrete samples taken throughout the calendar year or period
ofrecordThere i s no designated “season” for tox
2. Datadistribution andquantity requirements:
1 Ten(10) samplesarerequired tamaketoxic criteriaattainmet decisionsunless an
assessment of neattainment can be reachedi@werthanten(10) samples
1 Data must be evenbistributedover at least two (2) years atiilee (3) astronomical seasons
(spring, summer, fall, winterunless an assessment of fattainment can besached in
fewerthanten(10) samples.
3. Spatial requirements
1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.

ASSESSMENT METHODOLOGY FOR TOXIC SUBSTANCES

Like data sets (e.g. discrete and discrete) from various sources may be combined into an aggregate
data set as per Section 3.3Vetals toxicity will be evaluated based on instream hardness values at
the time of sample collection. If the ambient hardivedge is less than 28g/L, then a hardness

value of25 mg/L will be used to calculate metals toxicity.

LISTING METHODOLOGY:

Stream, riverreservoir,and lakeAUs will be assesseds norsupport whemore than on€>1)
exceedance of the criterigmer APC&EC Reg2.5@, occurs during the period of recomlen if
the minimum of ten (10) samples has not been reached

DELISTING METHODOLOG Y:

Stream, riverreservoirand lakeAUswill be assesseds support when there are ondawver( 4)
exceedancedf the criterionper APC&EC Reg2.5@8B, during the period of record minimum of
ten (10) samples must be reached to make an assessment of attainment.
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6.8 FISH CONSUMPTION

This section establishes the protocoldeterminingattainmenof fish consumptiorwithin
Arkansas’s surface waters.

ASSESSMENT METHODOLOGY FOR FISH CONSUMPTION

Fish consumption listingare based on fish consumption advisories issued by the Epidemiology
Branch at AkansadDepartment oHealth

LISTING METHODOLOGY:

Stream, riverreservoir,and lakeAUs will be listed as norsupport for fish consumption if a
primary segment of the fish community (e.g., all predators or all largemouth bass) has restrictions
for any group of people (e.g., general population or high risk groups).

DELISTING METHODOLOG Y:

Stream, riveyreservoir,and lakeAUs will be listed as support if there are no fish consumption
restrictions or only éimited consumptionf fish is recommended (e.g., no more than 2 meals per
month or no consumption of fish over 15 inches).
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6.9 NUTRIENTS

This section establishes the protocoldeterminingattainmenof nutrientswi t hi n Ar kans as
surface watermer 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 aquatic vegetatiotherwise impair any

designated use of the waterbobhgpairment of a waterbody from excessrients is dependent on

the natural waterbody characteristics such as stream flow, residence time, stream slope, substrate
type, canopy, riparian vegetation, primary use of waterbody, season of the year and ecoregion
water chemistry. Because nutrient etatolumn concentrations do not always correlate directly

with stream impairments, impairments will be assessed by a combination of factors such as water
clarity, periphyton or phytoplankton production, dissolved oxygen values, dissolved oxygen
saturation,diurnal dissolved oxygen fluctuations, pH values, aqdd@gcommunity structure and
possibly others. However, when excess nutrients result in an impairment, based upon Department
assessment methodology, by any Arkansas established numeric waterstpradifiyd, the

waterbody will be determined to be impaired by nutrients.

(B)Site Specific Nutrient Standards

Lake Chlorophyll a (ug/L)** Secchi Transparency (m)***
Beaver Lake* 8 1.1

*These standards are foneasurement 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

All point source discharges into the watershed oewats o f f i ci al ly |l isted on Ar|l
waterbody list (303d) with phosphorus as the major cause shall have monthly average discharge

permit limits no greater than those listed below. Additionally, waters in nutrient surplus

watersheds as determined gt 1061 of 2003 Regular Session of the Arkansas 84th General

Assembly and subsequently designated nutrient surplus watersheds may be included under this

Reg. if point source discharges are shown to provide a significant phosphorus contribution to

waterswithin the listed nutrient surplus watersheds.

Facility Design Flowi mqgd Total Phosphorus discharge limiti mg/L
=or>15 Case by case
3to <15 1.0
1to <3 2.0
0.5t0 <1.0 5.0
<0.5 Case by Case

For discharges from point sources which are greater than 15 mgd, reduction of phosphorus below
1 mg/L may be required based on the magnitude of the phosphorus load (mass) and the type of
downstream waterbodies (e.g., reservoirs, Extraordinary Resources)Vatdditionally, any
discharge limits listed above may be further reduced if it is determined that these values are
causing impairments to special waters such as domestic water supplies, lakes or reservoirs or
Extraordinary Resource Waters.
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SCREENING REQUIREMENTS FOR NUTRIE NTS

Total Nitrogen (TN) and Total Phosphorus (TP) data will be screened per respective ecoregion
using the 78 percentile of TN and TP for the appropriate period of reddada used in
calculation of 75th percentiles must meet théfeing requirements:

9 Discrete Data
o Ten (10) or more discrete TN and TP samples per monitoring station, and
o Data are representative of at least three (3) astronomical seasons.

Mean TN and mean TP concentrations for each assessment unit will ttempered to the 75th
percentile screening values for the appropriate ecoregion and evaluated according to Figure 3.

PHASE Il DATA QUALITY REQUIREMENTS FOR NUTRIENTS

Continuous and biological data requirements must bdaonéull nutrient assessmerithe 75th
percentile sreening valueare calculateéfom only discrete sample®llected during the period
of record Nutrientscreeningsvill be madeby calculating the average concentration of each site
for the period of record/hich will be compared to thésth percentile for that ecoregiofor
purposes of nutrient assessment, a “year

Phase Il Data Quality Requirementsfor Nutrients (Wadeable Streams/Rivers)

1. Temporal requirements:
0
1 Shortterm Continuous Data
o Diel dissohed oxygen and pH deployments must be collected wiki@rsameritical
seasor{same yegras discreteotal nitrogen and total phosphorsesmples.

o Critical season is defined, in Reg. 2, as timé of year when water temperatures
naturally exceed 22 deges Celsius for the givekJ.
1 Longterm Continuous Data
o Longterm dissolved oxygen and pH data must be collected within the same critical
seasor{same yearas the discrete samples.
o Critical season is defined, in Reg. 2, as tlmé of year when water temperatures
naturally exceed 22 degrees Celsius for the gMdn
1 Biological Communities
o Fishcommunitieamust be collected during the same critical season as the diel dissolved
oxygenand pHdeployments.
0 Macroinvertebrateommunitiesmust be collected during the same year as fish
collections, during either fall or spring base flow conditions. Fall macroinvertebrate
collections are preferred.

2. Minimum distribution and quantity requirements
9 Shortterm Continuous Data
o Two (2)diel deployments of at least 72 hours each with at least hourly readengs
required
o Diel deployments must be spaced at least two weeks (14 days) apart within the same
critical season.
1 Longterm Continuous Data
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o Continuous datmust coverconsecutive mohs for at leastwo-thirdsof critical season
with at least hourly readings.

1 Biological Communities
o One (1) fishcommunityand one (1) macroinvertebratemmunitydata setre required
per year.

3. Spatial and other requirements
1 Biological Communities
0 Mustbe collected inepresentative habitats of the stream segments
0 Mustsatisfy biologicakommunitysampling protocols

Phase Il Data Quality Requirementsfor Nutrients (Beaver Lake)

1. Temporal requirements
1 Secchi Disk Transparency
0 Secchi disk trasparency deptrghould be collected year rourigeaver Lake Secchi disk
readings will be assessed on a calendar. year
1 Growing Season ChlorophydlGeometric Mean
o Chlorophylla should be collected during the growing season.
o Growing season is defined as Ma@ctoberper Reg. 2.509(B)

2. Minimumdistribution andquantity requirements
1 Secchi Disk Transparency
o0 Ten (10)discrete samplesvenly distributed ovewelve (12)calendar monthare
required per yeao calculate an annual average
1 Growing Season ChlorophydlGeometric Mean
o Five (5)evenly distributedliscrete samples are required per growing se@soalculate
a geometric mean

3. Spatialrequirements
1 Secchi Disk Transparency and Growing Seasbloi@phylla Geometric Mean
o All datashallbe collected at the Hickory Creek site over the old thalweg, below the
confluence of War Eagle Creek and the White River in Beaver Lake.
Chlorophylla sample depth shall not excetgeb (2) metes.
All other parameter (DO, pH, temperature, péxcluding Secchi digksamples are to be
taken within the epilimnion (if present). Sample degithll not exceed two (2) meters.

E

ASSESSMENT METHODOLOGY FOR NUTRIENTS

To date, assessment methodologies for nutrients tialy beerdevelopedor, and only apply to,

wadeable strean{&igure 3)and Beaver LakéMethodologiedor wadeable streanvgere

develped defining “wadeabl e as fourth order str
(Strahlerl952. Site verificaton and best professional judgement was used to ensure safety at each
locaion regarding actual wadability.

Nutrient assessment relies on “paired data.”’
data must be collected within the same year smeaike data sets (e.g. discrete and discrete)
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from various sources may be combined into an aggregate data set as per Section 3.3.2; however,
differing data types (discrete, shéerm continuous, and loAgrm continuous) will not be
combined.

Beaver L&e Secchi disk readings and growing season chloropleghcentrations will be
assessed per calendar yébmultiple chlorophylla samples exist on the same day, but at the
different depths, the most protective sanmgileach depth will be used for assessments.

LISTING METHODOLOGY FOR WADEABLE STREAMS::

Wadeable tseam and riveAUs will be listed as nossupport fomutrients when the following
conditionsoccur.

1 The meartotal phosphorus or total nitrogenncentratiorof the monitoring segment is
greater than the Mpercentile of the totgthosphorusr totalnitrogendata from
wadeable stream and riv&tswithin an ecoregiojand

1 When both of the 7Rour data sets indicate at least of the twavater quality translators
as listed in the flow charaére exceedeg@nd

1 One or both biolgical communitiesas listed in the flow charareevaluated asnpaired.

Water quality translatoraredissolved oxygeand pH.Two separatg72-hourdata setsvithin the
same critical seasdwhen water temperatures are greater than par€required for evaluation.

The dissolved oxygen translator is a 10% exceedance of the water quality criteria as described in
Section 6.4The pH translator is consideredite exceeded whegyH varies from the standard of
betweer6.0 and9.0 standard unitand assessment is described in Section 6.3

Any wadeable stream or river segment that exceeds screening level criteria, but lacks adequate
data to assess will be placedoii@ategory B. Insufficient Data. Category 3 streams will be
prioritized based on the magnitude of nutrient concentration, available data, and staff resources.

DELISTING METHODOLOG Y FOR WADEABLE STREAMS :

Wadeable tseam and riveAUs will be listed as spport for nutrients if therarefewerthan two
(<2) exceedanceof nutrient translatorfor each 7zhour data sednd biologicacommunitiesare
fully supported

LISTING METHODOLOGY FOR BEAVER LAKE:

TheHickory Creek AUof Beaver Lake will be listed as n@upport of itsdlomestic water supply
designated use when gedmetriceneamxceedancesottre chtorophgitio r e (=
criteria within the fiveyear period of record.

TheHickory Creek AUof Beaver Lak will be listed as nesupport of itsdlomestic water supply
designated use when anhualawragexceedanchsrofette seachi mor e (
transparency criteria within the fiwgear period of record.
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DELISTING METHODOLOG Y FOR BEAVER LAKE:

TheHickory Creek AUof Beaver Lake will be listed as supportingdtsmestic water supply
designated use when there are no more than twge(#hetric meaexceedances of the
chlorophylla criteriaandno more than two (2annual averagesxceedances of thecchi
transparency criteria within the fiwgear period of record.
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WADEABLE STREAM/RIVER NUTRIENT SCREENING CRITERIA No SUPPDI't

Are mean total phosphorus and/or mean total nitrogen concentrations
for a monitoring segment greaterthan 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
continuous D. O. data that meets quality requirements set forth in Section
6.477
]

No Yes

Insufficient data.

Place in Category 3
Does the short-term continuous data set, or the long-term continuous data set,

have any 1 of the 2 water quality translators exceeded?

1. Dissolved oxygen exceeds water quality standard greater than 10% of time

2. pH <6 or =0
|
[ | |
No Yes
Support Are biological assemblages impaired®?
1
[ |
No Yes
J 1
[ |
Support One Two
Assemblage Assemblages
MNon-support. Place in Mon-support. Placein
Category 5 Category 5

! paired data/collections are defined as combined physical, chemical, and biological collections within the saimeyesie

and/or season.
2D. O. data must be continuous, either ldagm or shorterm.

3Section 5.0 discusses the determining factors for biological impairment.
Figure 3: Nutrient assessment flowchart for wadeable streams andvers.
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6.10 SITE SPECIFIGMINERAL QUALITY

This section establishes the protoamdeterminingattainmenof site specifianineralcriteria
within Arkansas s w adr APC&EC Reg2.511 (A):

(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.

PHASE Il DATA QUALITY REQUIREMENTS FOR MINERALS

Only discretadatawill be used to make assessments for minerals. All Phase Il considerations
apply towaters withsite specifianinerals criteridReg. 2.511(A))

1. Datatemporal requirements
1 Discrete datahould be collected year round

2. Minimum datadistribution andquantity requirements
1 Ten(10) discrete samples arequiredto make minerals attainment decisions
91 Discrete samples must kgenlydistributed over at least two (2) years and three (3)
astronomical seaser{spring, summer, fall, winter).

ASSESSMENT METHODOLOGY FOR SITE SPECIFIC MINERAL
QUALITY

Waters with sitespecificmineralcriteriaareassessed according to site specific vafoes

chlorides, sulfates, and/or TDiSted iInAPC&EC Reg. 2.511(A)Like data sets (e.g. discrete and
discree) from various sources may be combined into an aggregate data set as per Section 3.3.2.
Binomial distribution method will be applied to site specific mineral ,da¢a Section 3.7

LISTING METHODOLOGY:

Stream, riverreservoir,and lakeAUs with site specific mineralcriteriawill be assesseds

nontsupport whenusing thewenty-five percent exceedance rate within Tablgreater than or

equal to the minimum number of samples for the entire qualifying data set exceed the applicable
site specific minal criterialisted in APC&EC Reg. 2EBL(A).

DELISTING METHODOLOG Y:

Stream, riverreservoirand lakeAUs with site specifianineralcriteriawill be assesseds support
when using thewenty-five percent exceedance rate within TaBl@o more than the maximum
number of samples allowed for the entire qualifying data set exceed the apditabfeecific
mineralcriterialisted in APC&EC Reg. 2BL(A).
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6.11 NON-SITE SPECIFIC MINERA QUALITY; AND DOMESTIC, AGRICULTURAL,
AND INDUSTRIAL WATER SUPPLY USES

This section establishes the protoamideterminingattainmenbf non-site specific mineral
quality criteriaanddomestic water supply designated usest hi n Ar kansagpmef s sur f
APC&EC Reg2.511(C):

(C) DomestidNater Supply Criteria

In no case shall discharges cause concentrations in any waterbody to exceed 250, 250 and
500mgL of chlorides, sulfates and total dissolved solids, respectively, or cause concentrations to
exceed the applicablziteria, except iraccordance with Reg 2.306and 2.308

This section is written in accordance with the Federal Safe Dritnaigr Act (40 8 C.F.R 143.3)
and also establishes theotocol br assessing impairment due to exceedance of limits for
agricultural and industrial ater supplies.

PHASE Il DATA QUALITY REQUIREMENTS FOR NON-SITE SPECIFIC
MINERAL QUALITY ; AND DOMESTIC, AGRICULTUR AL, AND
INDUSTRIAL WATER SUPPLY USES

Minerals data (chloride, sulfates, TDS) will be used to ass@ssite specific minerals quality as
well asDomestic, Agricultural, and Industrial Water Supply Usasly discretedatawill be used

1. Datatemporal requirements
91 Discrete datashould be collected year round

2. Minimumdatadistribution and quantity requirements
1 Ten (10) discrete samples are required to make minerals attainment decisions.
1 Discrete samples must kgenlydistributed over at least two (2) years and three (3)
astronomical seaser{spring, summer, fall, winter)
3. Spatial requirements
1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.

ASSESSMENT METHODOLOGY FOR NON-SITE SPECIFIC MINERA LS
QUALITY ; AND DOMESTIC, AGRICULTURAL, AND INDUSTRIAL
WATER SUPPLY USE

Like data sets (e.g. discrete and discrete) from various sources may be combined into an aggregate
data set as per Section 3.8Bhomial distribution method will be applied to nsite specific
mineral dataas per Section 3.7

LISTING METHODOLOGY:

Stream, riverreservoirand lakeAUswill be assessedsnon-support whenusing the ten percent
exceedance rate within Tal#egreater than or equal to the minimum number of samples for the
entire qualifying data set exceed the laggile mineral standasdisted in APC&EC

Reg.2.511C).
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DELISTING METHODOLOG Y:

Stream, riverreservoir,and lakeAUs will be assesseds support whermsing the ten percent
exceedance rate within Tal8eno more than the maximum number of samplksved for the
entire qualifying data set exceed the applicable mineral stasigaed in APC&EC
Reg.2.511C).
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6.12 AMMONIA

This section establishes the protocol for determiattgnmenof ammoniecriteriain Ar k ass a s’
surface waters, per APC&EReg.2.512:

The total ammonia nitrogen (N) criteria and the frequency of occurrence are as follows:

(A)The onehour average concentration of total ammonia nitrogen shall not exceed, more than
once every three years on the average, the acute criterishazen in the following table:

pH-Dependent Values of the CMC (Acute Criteriemhg/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
7.3 175 26.2
7.4 154 23.0
7.5 13.3 19.9
7.6 114 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 fisheswhich includes trou
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(B) Themonthlyaverage concentration of total ammonia nitrogen shall not exceed those values
shown as the chronic criterion in the following tables:

Temperature and pFDependent Values of the CC(Chronic Criterion)
for Fish Early Life Stages Presentmg/L

Temperature °C

pH 0 14 1 18 20 22 24 26 28 30

6.5 6.67 6.67 6.06 533 468 412 362 3.18 280 2.46
6.6 6.57 657 597 525 461 405 356 3.13 275 242
6.7 644 644 586 515 452 398 350 3.07 270 237
6.8 6.29 6.29 572 503 442 389 342 3.00 264 232
6.9 6.12 6.12 556 489 430 3.78 332 292 257 225
7.0 591 591 537 472 415 365 321 282 248 218
7.1 567 567 515 453 398 350 3.08 270 238 2.09
7.2 539 539 490 431 378 333 292 257 226 199
7.3 508 5.08 461 406 357 313 276 242 213 1.87
7.4 473 473 430 378 332 292 257 226 198 174
7.5 436 436 397 349 306 269 237 208 183 161
7.6 398 398 361 318 279 245 216 190 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 19 173 152 133 1.17
7.9 280 280 254 224 19 173 152 133 117 1.03
8.0 243 243 221 194 171 150 132 116 1.02 0.897
8.1 210 210 191 168 147 129 114 1.00 0.879 0.773
8.2 179 179 163 143 126 111 0.973 0.855 0.752 0.661
8.3 152 152 139 122 107 0.941 0.827 0.727 0.639 0.562
8.4 129 129 117 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 pHDependent Values of the CCC (Chronic Criterion)
for Fish Early Life Stages Abserit mg/L

Temperature °C
pp 07 8 9 10 1 12 13 14 15 16

6.5 108 101 951 892 836 784 735 6.89 646 6.06
6.6 107 999 937 879 824 772 724 6.79 636 5097
6.7 105 981 920 862 808 758 711 6.66 625 5.86
6.8 102 958 898 842 790 740 694 651 610 5.72
6.9 993 931 873 819 768 720 675 6.33 593 556
7.0 960 9.00 843 791 741 695 652 6.11 573 537
7.1 920 863 809 758 711 6.67 625 586 549 515
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 6.64 6.23 584 548 513 481 451 423 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 3.70 347 3.25
7.8 517 484 454 426 399 374 351 329 3.09 289
7.9 454 426 399 374 351 329 309 289 271 254
8.0 395 370 347 326 305 286 268 252 236 221
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 19 184 173 162 152 142 133 125 117
8.5 177 166 155 146 137 128 120 113 1.06 0.990
8.6 149 140 131 123 115 108 1.01 0.951 0.892 0.836
8.7 126 118 111 1.04 0976 0.915 0.858 0.805 0.754 0.707
8.8 1.07 101 0.944 0885 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 EarlyféiStage absent is the same
asthe criterion for fish Early Life Stage present.

(C) The highest fouday average within a 36ay period should not exceed 2.5 times the chronic
values shown above.

(D) For permitted discharges, the daily maximunsevenday average permit limit shall be
calculated using the fotolay average value described above as an instream value, after
mixing and based on a season when fish early life stages are present and a season when fish
early life stages are absent. Temgtere values used will be 4@ 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 mean value frordlsasbed stream data.
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PHASE Il DATA QUALITY REQUIREMENTS FOR AMMONIA:

Only discretadatawill be used foammoniaassessment§otal ammonia nitrogen discrete
samples must be paired with concurrently measursidu pH and temperaturdatg as applicable.

Acute Criterion T Reg.2.512(A)

1. Data temporal requirements
9 Discrete data should be collected year round.
2. Minimum data distribution and quantity requirements
1 Ten(10) discrete samples arequiredto make attainment decisioft@ ammoniaunless an
assessment of neattainment can be reachedi@werthan ten (10) samples
1 Discrete samples must beenlydistributed over at least two (2) years and three (3) seasons;
unless an assessment of ragtainment can be reachedi@werthanten(10) samples.
3. Spatial requirements
1 Samples can be taken anywhere within the water column for lakes and reservoirs.

Chronic Criterion T Reg. 2.512(BFish Early Life Stage Present

1. Data temporal requirements
1 Assessments can be made with discretgsesrcollected when early life stage fishes are
presentThe actual months will vary for specific waterbodies.
2. Minimum data distribution and quantity requirements
1 Ten(10) discrete samples arequiredto make attainment decisiofte ammoniaunless a
assessment of neattainment can be reachedi@werthan ten (10) samples
1 Data musbe evenly distributed over at least two (2) years and three (3) astronomical seasons
(spring, summer, fall, winterunless an assessment of faitainment can be reaathin
fewerthanten(10) samples.
3. Spatial requirements

1 For lakes and reservoirs, samples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.

Chronic Criterion T Reg. 2.512(C¥ish Early Life Stage Absent

1. Data temporal requirements
1 Assessments can be made with discrete samples collected when early life stage fish are
absentThe actual months will vary for specific waterbodies.
2. Minimum data distribution and quantity requirements
1 Ten(10) discrete samples arequiredto make attainment decisiofte ammoniaunless an
assessment of neattainment can be reachedi@werthanten(10) samples
1 Data musbe evenly distributed over at least two (2) years and three (3) astronomical seasons
(spring, summer, fall, winterunless an assessment of aitainment can be reached in
fewerthanten(10) samples.
3. Spatial requirements

1 For lakes and reservoirs,msples are to be taken within the epilimnion (if present). Sample
depth shall not exceed two (2) meters.
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ASSESSMENT METHODOLOGY FOR AMMONIA:

Like data sets (e.g. discrete and discrete) from various sources may be combined into an aggregate
data set as peres$tion 3.3.2Total ammonia nitrogen will be evaluated basedamcurrently
measurednstreampH and temperature, as applicaldiethe time of sample coll&éon using

APC&EC Reg. 2.512(A)C) standardsThe Chronic Criterion for fish early life stagesesent

(Reg. 2.512(B)papplywhen early life stage fishes are presantvers and streamsy within the

epilimnion of lakes and reservairBhe criterion shall be applieakl) the arithmetic mean of the
analytical results of consecutiday samples wem available, or 2) the result of individual grab

samplesi n the event there is only one sample per
average” for purposes of ammonia assessment.

LISTING METHODOLOGY:

Streamriver, reservoir, and lak&Uswill be listed as nosupport for ammonia toxicity any one
of the followingstandardsire violated

For Reg. 2.512(A)Acute Criterion- If more than oe (>1) violation of the thour average
concentration of total ammonia nitrogen excdbe calculatedcutecriterionwithin the period of
record even if the minimum of ten (10) samples has not been reached

For Reg. 2.512(BChronic Criterion Fish Early Life Stage Presenf the monthly average
concentration of total ammonia nitrogen exceedglieniccriterion even if the minimum of ten
(10) samples has not been reached

For Reg. 2.512(CThronic Criterion Fish Early Life Stage Absenf the highest 4day average
within a 30day period exceeds 2.5 times t@onic criterion even if the minimum ofen (10)
samples has not been reached

DELISTING METHODOLOG Y:

An AU can only be delistedytthe same criteon that was used to list it. For example, ifAdt
was listed using thReg. 2512(A) acute criterion, it can only be delisted usihgReg. 2.512(A)
acute criterion delisting methodolodgytream and riveAUs, as well as lakes and reservoirs, will
be listed as support for ammonia toxicity standards:

For Reg. 2.512(A)Acute Criterion- If no more thanone violation of the Xhour average
concentration of total ammonia nitrogexceedthe calculate@cute criteriorwithin the period of
record A minimum of ten (10) samples must be reached to make an assessment of attainment.

For Reg. 2.512(B)Chronic Criterion Fish Early Life Stage Presenf the monthly average
concentration of total ammonia nitrogen does not exceechtiogic criterion A minimum of ten
(10) samples must be reached to make an assessment of attainment.

For Reg. 2.512(CXhronic Criterion Fish Early Life Stage Abserif the highest-day average
within a 30day period does not exce@db times thechronic criterion A minimum of ten (10)
samples must be reached to make an assessment of attainment.
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