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2014 Bacterial and Turbidity TMDLSs in the Lower Arkansas River Area Executive Summary

EXECUTIVE SUMMARY

ES-1 OVERVIEW

ThisTMDL report documents the data and assessussuto establish TMDLdor the pathogen
indicator bacteriagscherichiacoli (E. coli), Enterococdi and turbidityfor certainwaterbodies

in the Lower ArkansasRivers Study Areain Oklahoma Elevatedlevels ofpathogen indicator
bacteria in aquatic environments indictitata waterbodyis contaminated with human or animal

feces andthat a potential health risk exists for indivals exposed to the wateElevated
turbidity levels caused by excessive sediment loading and stream bank erosion impact aquatic
communities Data assessment antal maximum daily load TMDL) calculations are
conductedn accordance with requirements $éction 303(d) of th€lean Water Act CWA),

Water Quality Planning and Management RegulationsCER Part 130)J.S. Environmental
Protection AgencyEPA) guidance, an@®@klahoma Department of Environmental Qua{iDEQ)
guidance and procedurd3EQ is required to submit all TMDLs t&PA for review Approved

303(d) listed waterbodpollutant pairs or surrogates TMDLs will receive notification of the
approval or disapproval actio@nce theEPA approves a TMDL, then theaterbodymay be
moved to Categorg4 a of a stateds I ntegrated Water Qual
where it remains until compliance with water quality stadddwWQS) is achievedEPA 2003.

The purpose of this TMDIstudyis to establishpollutant load allocationfr indicata bacteria

and turbidity in impaired waterbodies, which is the first step toward restoring water quality and
protecting public healthTMDLs determine the pollutant loadingveaterbodycan assimilate
without exceeding the WQS for that pollutafitMDLs also establish the pollutant load
allocation necessary to meet the WQS established foatarbodybased on the relationship
between pollutant sources armastream water quality conditionsA TMDL consists of a
wasteload allocation (WLA)pad allocationLA), and a margin of safety (MOSJhe WLA is

the fraction of the total pollutant load apportioned to point sources, and includes stormwater
discharges regulated under the National Pollutant Discharge Elimination System (NPDES) as
point sourcesThe LA is thefraction of the total pollutant load apportioned to nonpoint sources
MOS can be implicit and/or explicifThe implicit MOS is achieved by using conservative
assumptions in the TMDL calculatiansn explicit MOS is a percentage of the TMDL set aside

to acount for thelack of knowledgeassociated with natural process in aquatic systems, model
assumptions, and data limitations.

This report doesiot stipulate specific control actions (regulatory controls) or management
measures (voluntary best managementtpras) necessary to reduce bacteria or turbidity within
each watershedVatersheespecific control actions and management measures will be identified,
selected, and implemented under a separate process

ES -2 PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

This TMDL report focuses on waterbodies in tlmver ArkansaRivers StudyArea, identified
in Table ES1, thatDEQ placed in Category [303(d) list] of the Water Quality in Oklahoma,
2010 Integrated Repor{aka 2010 Integrated Report) for nonsupport afirpary body contact
recreation (PBCR) warm water aquatic community (WWACr Cool Water Aquatic
Community (CWAC)

Elevated levels of bacteria or turbidity above the Wi@€essitates the development of a TMDL
The TMDLs established in this report araecessary step in the process to develop the pollutant
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loading controlsneededto restore thé®?BCR or fish and wildlife propagatiobeneficial uses
designated for eachaterbody

TableES2 summarizes water quality data collected during primary conéaceation season
from the vater quality monitoringWQM) stationsbetween2004 and 201Cfor each bacterial
indicator. The data summary in Table-E$®rovides a general understanding of the amount of
water quality data available and the severity of exaeaska of the water quality criteridhis
datacollected during the primary contact recreation season includes theseat#o support the
decision to placespecific waterbodieswithin the Study Area on the DEQ 20BD3(d) list
(DEQ2010. It also includeshe new date collected after the data cutoff date for the 2010 303(d)
list.

ES-2.1 Chapter 45 : Definition of PBCR and Bacterial WQSs

The definition of PBCR and the bacterial WQSs for PBCR are summarized by the
following excerpt from Chaptet5 of the Oklahom&VQSs.

(@). Primary Body Contact Recreation involves direct body contact with the water
where a possibility of ingestion exists these cases the water shall not contain
chemical, physical or biological substances in concentrations that are irritating
to skinor sense organs or are toxic or cause illness upon ingestion by human
beings.

(b). In waters designated for Primary Body Contact Recreation...limits...shall apply
only during the recreation period of May 1 to September 30. The criteria for
Secondary Body ContbRecreation will apply during the remainder of the year.

(c). Compliance with 785:45-16 shall be based upon meeting the requirements of
one of the options specified in (1) or (2) of this subsection (c) for bacteria. Upon
selection of one (1) group or test method, said method shall be used exclusively
over the timeperiod prescribed therefore. Provided, where concurrent data exist
for multiple bacterial indicators on the same waterbody or waterbody segment, no
criteria exceedances shall be allowed for any indicator group.

(1) Escherichia coli (E. coli): The E. coli geotrie mean criterion is 126/100 ml.
For swimming advisory and permitting purposes, E. coli shall not exceed a
monthly geometric mean of 126/100 ml based upon a minimum of not less
than five (5) samples collected over a period of not more than thirty (§8) da
For swimming advisory and permitting purposes, no sample shall exceed a
75% onesided confidence level of 235/100 ml in lakes and high use
waterbodies and the 90% osaled confidence level of 406/100 ml in all
other Primary Body Contact Recreation leénial use areas. These values
are based upon all samples collected over the recreation period. For purposes
of sections 303(d) and 305(b) of the federal Clean Water Act as amended,
beneficial use support status shall be assessed using only the geonestnic
criterion of 126/100 milliliters compared to the geometric mean of all samples
collected over the recreation period.
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Table ES -1 Excerpt from the 2010 Integrated Report i Oklahoma 303(d) List of Impaired Waters (Category 5)

Waterbody ID Wa&:ﬁgdy Sl\t/lrﬁ:;n Tlgg)el‘ Priority | ENT | E. coli Dsrﬁﬁgf;egog;e Turbidity D(\a;;grnma;t,?/;grse
Contact Recreation Aquatic Life

OK220100010010 00 | Poteau River 23.89 2012 1 X N X N
OK220100010010 40 | Poteau River 21.35 2012 1 X N
0K220100030010 00 | Brazil Creek 17.83 2021 4 X N

OK220100040080 00 | Bandy Creek 12.44 2021 4 X N
0K220200030010 20 | Sallisaw Creek 13.30 2021 4 X N

OK220200040010 10 | Sans Bois Creek | 10.76 2021 4 X N N*
OK220200040010 40 | Sans Bois Creek | 27.80 2021 4 N** X N
0K220200050040 00 | Little Lee Creek 23.66 2021 4 X N

OK220600010119 10 | Canadian River 39.08 2021 4 X N X N

ENT = Enterococci; N = Not attaining; X = Criterion exceeded; * Due to low DO, not addressed in this report. ** No bacterial indicators cited in the 2010 Integrated
Report; no bacterial TMDL developed in this report.
Source: 2010 Integrated Report, DEQ 2010

Table ES - 2 Summary of Indicator Bacterial Samples from Primary Body Contact Recreation Subcategory
Season May 1 to September 30, 2004-2010
Waterbody ID Waterbody Name Indicator Nsuammbpelz(re;)f &enocn}(e:::lrjl;:lgﬂoe%r:) Assessment Results

0OK220100010010_00 Poteau River ENT 14 19 Delist: geometric mean meets criterion
OK220100030010_00 | Brazil Creek ENT 10 97 TMDL Required
0OK220200030010_20 Sallisaw Creek ENT 10 221 TMDL Required
OK220200040010_10 | Sans Bois Creek ENT 10 86 TMDL Required
OK220200050040_00 | Little Lee Creek ENT 5 21 Delist: Not enough data available
OK220600010119 10 Canadian River ENT 19 134 TMDL Required

Enterococci (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL
TMDLs will be developed for waterbodies highlighted in green
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(2) Enterococci: The Enterococci geometric mean criterion is 33/00For
swimming advisory and permitting purposes, Enterococci shall not exceed a
monthly geometric mean of 33/100 ml based upon a minimum of not less than
five (5) samples collected over a period of not more than thirty (30) days. For
swimming advisory ahpermitting purposes, no sample shall exceed a 75%
onesided confidence level of 61/100 ml in lakes and high use waterbodies and
the 90% onesided confidence level of 108/100 ml in all other Primary Body
Contact Recreation beneficial use areas. Theseegahre based upon all
samples collected over the recreation period. For purposes of sections 303(d)
and 305(b) of the federal Clean Water Act as amended, beneficial use support
status shall be assessed using only the geometric mean criterion of 33/100
milliliters compared to the geometric mean of all samples collected over the
recreation period.

ES-2.2 Chapter 46: Implementation of OWQS for PBCR

To implement Ok I a h oW@S6 ®r PBCR, OWRB promulgated Chapter 46,

| mpl ement ation of Ok | ah o(@WRB2013&Rn The exce@u a | i t
below from Chapter 467185:4615-6, stipulates how water quality data will be assessed

to determine support of the PBCR use as well as how the water quality target for TMDLs

will be defined for each bacterial indicator.

(@). Scope

The provisions of this Section shall be used to determine whether the
subcategory of Primary Body Contact of the beneficial use of Recreation
designated in OAC 785:45 for a waterbody is supported during the recreation
season from May 1 through Septembered@h year Where data exist for
multiple bacterial indicators on the same waterbody or waterbody segment,
the determination of use support shall be based upon the use and application
of all applicable tests and data.

(b).  Escherichia coli E. coli).

(1) The Primary Body Contact Recreation subcategory designated for a
waterbody shall be deemed to be fully supported with respé&ctdoli if the
geometric mean of 126 colonies per 100 ml is met. These values are based
upon all samples collected over the nesttion period in accordance with
OAC 785:4615-3(c).

(2) The Primary Body Contact Recreation subcategory designated for a
waterbody shall be deemed to be not supported with respé&ctdoli if the
geometric mean of 126 colonies per 100 ml is not met. Madses are based
upon all samples collected over the recreation period in accordance with
OAC 785:4615-3(c).

(c). Enterococci.

(1) The Primary Body Contact Recreation subcategory designated for a
waterbody shall be deemed to be fully supported with respect to Enterococci if
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the geometric mean of 33 colonies per 100 ml is met. These values are based
upon all samples collected over thhecreation period in accordance with
OAC 785:4615-3(c).

(2) The Primary Body Contact Recreation subcategory designated for a
waterbody shall be deemed to be not supported with respect to Enterococci if
the geometric mean of 33 colonies per 100 ml is not Tietse values are
based upon all samples collected over the recreation period in accordance
with OAC 785:4615-3(c).

Where concurrent data exist for multiple bacterial indicators on the same waterbody, each
indicator group must demonstrate compliance whlke numert criteria prescribed
(OWRB 2013).

As stipulated in the WQ3ynly the geometric mean of all samples collected over the
recreation period shall be used to assess the impairment status of a $treeafore,
only the geometric mean criterimused to develop TMDLs foE. coli and Enterococci
bacterialindicators

It is worth noting that the Oklahoma Water Quality Standards (OWQS) prior to July 1,
2011 contains thredacterialindicators (fecal coliformE. coli and Enterococci) and the
new OWQS effective on July 1, 2011 contains dalycoliand EnterococcBecause the
new OWQS no longer have a standard for fecal coliform, fecal coliform TMDLs will not
be developed for any stream in this report listed for feoliform impairment in the
2010303(d) list BacterialTMDLs will be developed only foE. coli and/or Enterococci
impaired streams

ES-2.3 Chapter 45 : Criteria for Turbidity

The beneficial use of WWA®Gr CWAC is one of several subcategories of the Fish and
Wildlife Propagation use established to manage the variety of communities of fish and
shellfish throughout the state (OWRB 201The numeric criteria for turbidity to

mai ntain and protect the use of AF5312h and
(f (7) is as follows:

(A)  Turbidity from other than natural sources shall be restricted to not exceed the
following numerical limits:

i.  Cool Water Aquatic Community/Trout Fisheries: 10 NTUs;
ii. Lakes:25NTU; and
iii.  Other surface waters: 50 NTUs.

(B) In waters wherébackground turbidity exceeds these values, turbidity from point
sources will be restricted to not exceed ambient levels.

(C)  Numerical criteria listed in (A) of this paragraph apply only to seasonal base flow
conditions.

(D) Elevated turbidity levels nyabe expected during, and for several days after, a
runoff event.
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ES-2.4 Chapter 46: Implementation of OWQS for Fish and Wildlife

Propagation

Chapter 46] mp|l ement ati on of Okl ah o (@WBB201%gat e r
describeOk | a h o ma 6 Fishvd@dSVildifeoRropagationThe excerpt below from
Chapter 46: 785:485-5, stipulates how water quality data will be assessed to determine
support offish and wildlife propagatioras well as how the water quality target for
TMDLs will be defined forturbidity.

Assessment of Fish and Wildlife Propagation support

(@)

(e).

Scope The provisions of this Section shall be used to determine whether the
beneficial use of Fish and Wildlife Propagation or any subcategory thereof
designated in OAC 785:45 for a waterbody is supported.

Turbidity. The criteria for turbidity stated in 785:45-12(f)(7) shall constitute the
screening levels for turbidityThe tests for use support shall follow the default
protocol in 785:4615-4(b).

785:4615-4. Default protocols

(b).

Short term average numerical parameters.

(1) Short term average numerical parameters hased upon exposure periods of
less than seven dayShort term average parameters to which this Section
applies include, but are not limited to, sample standards and turbidity.

(2) A beneficial use shall be deemed to be fully supported for a given paramete
whose criterion is based upon a short term average if 10% or less of the
samples for that parameter exceeds the applicable screening level prescribed
in this Subchapter.

(3) A beneficial use shall be deemed to be fully supported but threatened if the use
is supported currently but the appropriate state environmental agency
determines that available data indicate that during the next five years the use
may become not supported due to anticipated sources or adverse trends of
pollution not prevented or controlle If data from the preceding two year
period indicate a trend away from impairment, the appropriate agency shall
remove the threatened status.

(4) A beneficial use shall be deemed to be not supported for a given parameter
whose criterion is based upon a shtetm average if at least 10% of the
samples for that parameter exceed the applicable screening level prescribed
in this Subchapter.

Turbidity is a measure of water clarity and is caused by suspended particles in the water

column Because turbidity cannot be expressed as a massttiat suspended solids
(TS are useds a surrogattor the TMDLSs in this reportTherefore, both turbidity and
TSS data are presented

TableES3 summarizesa subset ofvater quality data collectefbr turbidity and TSS
under base flow conditions, whidEQ considers to be all flows less than thé' 26w
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exceedance percentile (i.e., the loweftr6f flows). Water quality samples collected
under flow conditionggreaterthan the 2% flow exceedance percentile (highest flows)
were therefore excluded from the data set used for TMDL analysis

ES -3 POLLUTANT SOURCE ASSESSMENT

A pollutantsource assessment characterizes known and suspected sources of pollutant loading to
impaired waterbodiesSources within a watershed are categorized and quantified to the extent
that information is availabldBacteria originate from warfhlooded animalandsources may be

point or nonpoint in nature. Turbiditynay originate fromNPDESpermitted facilities, ®lds,
construction sites, quarries, stormwater runoff and eroding stream banks.

Point sources are permitted through tREDES program NPDESpermitted facilities that
discharge treatedanitarywastewater are required to monifecal coliform under the ctent
permits and will be required to monit&. coli when their permits come to renewhese
facilities are also required to monitor T8Saccordance witktheir permits. Nonpoint sources are
diffuse sources that typically cannot be identified as entaingaterbody through a discrete
conveyance at a single locatioNonpoint sources mayemanate fromland activities that
contribute bacteriar TSSto surface water as a result of rainfall runé¥r the TMDLSs in this
report, all sources of pollutant loadi not regulated by NPDESrmitsare considered nonpoint
sourcesSedimentioading of streams can originate from natural erosion processes, including the
weathering of soil, rocks, and uncultivated land; geological abrasion; and other natural
phenomena. Aere is insufficient data available to quantify contributions of TSS from these
natural processes. TSS or sediment loading can also occur undarnofinconditions as a
result of anthropogenic activities in riparian corridors which cause erosive casdi@oven the

lack of data to establish the background conditions for TSS/turbidity, separating background
loading from nonpoint sources whether it is from natural or anthropogenic processes is not
feasible in this TMDL development. Table 5Summarizeshie point and nonpoint sources that
contribute bacteria or TSS to each respective waterbody.

ES -4 UsING LoAD DURATION CURVES TO DEVELOP TMDLSs

The TMDL calculations presented in this report are derived from load duration curves. (LDC)
LDCs facilitate rapiddevelopment of TMDLs, and as a TMDL development tool can provide
some information for identifying whether impairments are associated with point or nonpoint
sources The efficiency and simplicity of the LDC method should not be considered as bad
descriptorsof this powerful tool for displaying the changing water quality over changing flows
that provides information as to the sources of the pollutant that is not apparent in the raw data
The LDC has additional valuable uses in the fddDL implementation phse of the restoration

of the water quality for a waterbodi?lotting future monitoring information on the LDC can
show trends of improvement to sources that will identify areas for revision to the watershed
restoration planThe low cost of the LDC methoallows accelerated development of TMDL
plans on more waterbodies and the evaluation of the implementation of WLAs and BMPs
technical approach for using LDCs for TMDL development includes the following steps:
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Table ES-3  Summary of Turbidity and TSS Data Excluding High Flow Samples, 1998-2011
_ Numper of Nsuar:\nbpei(regf % samples Average
Waterbody ID Waterbody Name WQM Stations turbidity exceeding | Turbidity Assessment Results
samples grese(l)tc;ilr_rtBan criterion (NTU)
OK220100010010_00 | Poteau River 220100010010-001AT 24 6 25% 441 TMDL Required
OK220100010010_40 | Poteau River 220100010010-001SRF 5 3 60% 74.8 TMDL Required
0OK220100040080_00 |Bandy Creek OK220100-04-0020G NA NA NA NA Delist: Not enough data
OK220200040010_40 | Sans Bois Creek OK220200-04-0010W 14* 1 7% 295 Delist: meets standard
0OK220600010119 10 |Canadian River 220600010119-001AT 26 9 35% 74.1 TMDL Required

NA: Not applicable.

* Samples from 1999 were added to reach the minimum data requirement for assessment after high flow samples were removed from 2000 and 2001.

Table ES - 4 Regression Statistics and TSS Goals
Waterbody ID Waterbody Name R-square | NRMSE T(Srfg/GL‘;S" MOS"
0OK220100010010_00 Poteau River 0.928 4.1% 37 10%
0K220100010010_40 Poteau River 0.928° 4.1%° 37° 10%°
OK220600010119 10 Canadian River 0.767 10.8% 35 15%

2 Calculated using the regression equation and the turbidity standard (50 NTU)

® Based on the goodness-of-fit of the turbidity-TSS regression (NRMSE)

¢ There are no paired TSS and turbidity data available for Poteau River segment OK220100010010_40; same statistical result from the downstream
segment OK220100010010_00 was used for the TMDL development.
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Table ES -5 Stream and Pollutants for TMDL Development

HUC 8 Waterbody Stream | TMDL L .
Waterbody ID Codes Name Miles Date Priority | ENT |Turbidity

OK220100010010_00 | 11110105 | Poteau River | 23.89 | 2012 1 X
OK220100010010_40 | 11110105 | Poteau River | 21.35 | 2012 1 X
OK220100030010_00 | 11110105 | Brazil Creek | 17.83 | 2021 4

OK220200030010_20 | 11110104 | Salisaw 13.30 | 2021 4

Creek
0K220200040010_10 | 11110104 Sagrseglf's 10.76 | 2021 4 X
11090204 Canadian
OK220600010119_10 | 17005 0 iver 39.08 | 2021 4 X X

B Preparinglow duration curves for gaged and ungaged WQM stations

B Estimating existing loading in the waterbody using ambieterialwater quality
data; and estimating loading in the waterbody using measured TSS water quality data
and turbidityconverted data

B Using LDCs to identify the critical condition that will dictate loading reductions and
the overall percent reduction goal (PRG) necessary to attain WQS.

Use of the LDC obviates the need to determine a design storm or selected flow recurrence
interval with whch to characterize the appropriate flow level for the assessment of critical

conditonsFor waterbodies impacted by both point a
critical conditiond would typically adcur d
contribute the bulk of the pollutant | oad, !

typically occur during low flows, whewastewater treatmefeacilities (WWTF) effluents would
dominate the base flow of the impaired wakéwwever, flow rangés only a general indicator of
the relative proportion opoint/nonpoint contributionsViolations have been notaghder low
flow conditionsin some watersheds that contain no point sources.

LDCs display the maximum allowable load over the complete rahfiew conditions by a line

using the calculation of flow multiplied by a water quality criteridrhe TMDL can be
expressed as a continuous function of flow, equal to the line, or as a discrete value derived from
a specific flow condition

The basicsteps to generating an LDC involve:

B Obtaining daily flow data for the site of interest from tHeS. Geological Survey
(USGS, or if unavailable, projected from a nearby USGS site.

B Sorting the flow data and calculating flow exceedance percentiles

B Obtaining the water quality data from the primary contact recreation season (May 1
through September 30); or obtaining available turbidity and TSS water quality data

B Matching the water quality observations with the flow data from the same date
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Table ES - 6 Summary of Potential Pollutant Sources by Category

Municipal Industrial NPDES No CAFO/ Construction Nonpoint
Waterbody ID Waterbody Name NPDES Facility NPDES MS4 Dlsch_a_lrge PEO Mines Stormwater Source
Facility Facility Permit

Poteau River 0OK220100010010_00 Turbidity
Poteau River 0OK220100010010_40 Turbidity
Brazil Creek OK220100030010_00 Bacteria
Sallisaw Creek OK220200030010_20 Bacteria
Sans Bois Creek 0OK220200040010_10 Bacteria
Canadian River OK220600010119_10 Bacteria/
Turbidity

Facility present in watershed and potential as contributing pollutant source.

Facility present in watershed, but not recognized as pollutant source.
No facility present in watershed.
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®m Displaying a curve on a plot that represents the allowable load determined by
multiplying the actual or estimated flow by the WQS for each respebaceerial
indicator; or displaying a curve on a plot that represents the allowable load
determined by mulgilying the actual or estimated flow by the \)gfor TSS

B For bacterialTMDLs, displaying and differentiating another curve derived by plotting
the geometric mean of all existirngacterial samples continuously along the full
spectrum of flow exceedancerpentiles which representhe observed load in the
stream

B For turbidity TMDLSs, matching the water quality observations with the flow data
from the same date and determining the corresponding exceedance percentile
Plotting the flow exceedance percentilaad daily load observations in a load
duration plot (See Section.5)

ES-4.1 Bacterial LDC
For bacterial TMDLs the culmination of these steps is expressed in the following
formula, which is displayed on the LDC as the TMDL curve:
TMDL (cfu/day) = WQS * flow(cfs) * unit conversion factor
Where: WQS = 126 cfu/100 mL (E. coli); or 33 cfu/100 mL (Enterococci)

unit conversion factor = 24,465,525

ES-4.2 TSSLDC

For turbidity (TSS) TMDLs the culmination of these steps is expressed in the following
formula, which is displayed on the LDC as the TM@lrve:

TMDL (Ib/day) = WQqoa * flow (cfs) * unit conversion factor

where:

WQgoa = Waterbody specific TSS conceation derived from regression
analysis results presented in Tablels

unit conversion factor = 5.39377

ES-4.3 LDC Summary

Historical observations of bacteria were plotted as a separate LDC based on the
geometric mean of all sampleglistorical observations of TS&nd/or turbidity
concentrations are paired with flow data and are plotted on the LDC for a .stteam
noted that the LDCdor bacteria were based on the geometric mean standards or
geometric mean of all samples is inappropriate to compare singlengale bacterial
observations to a geometric mean water quality criterion in the LDC; therefore individual
bacterialsamples are not plotted on the LDCs
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ES -5 TMDL CALCULATIONS

A TMDL is expressed as the sum of all WLAs (point source loads), LAs (nonpoimcesioads),
and an appropriate MOS, which attempts to accounthiiack of knowledgeoncerning the
relationship betweepollutant loadingand water qualityThis definition can be expressed by the
following equation:

TMDL = WLA_wwrr + WLA msa+ LA + MOS

ES-5.1 Bacterial PRG

For each waterbody the TMDLs presented in this report are expresseld@g forming
units per dayacross the full range of flow conditianSor information purpose, percent
reductions are also provided@he difference between existing loag and the water
guality target is used to calculate the loading reductions req&ioedbacteria, the PRG is
calculated by reducing all samples by the same percentage until tmetgeonean of
the reduced sample values meets the correspoitdicigrid geanetric mean standard
(126 cfu/200 ml forE. coliand 33 cfu/100 ml for Enterococanith 10% of MOS. For
turbidity, the PRG is the load reduction that ensures that no more tBarofLthe
samplesunderbaseflow conditionsexceed the TMDL

TableES 7 presents the percent reductions necessary for each bacterial indicator causing
nonsupport of the PBCR use in each waterbody of the Study Area

Table ES -7 Percent Reductions Required to Meet Water Quality
Standards for Indicator Bacteria

Required Reduction Rate
Waterbody ID Waterbody Name
ENT
0OK220100030010_00 Brazil Creek 61.4%
0OK220200030010_20 Sallisaw Creek 86.6%
0OK?220200040010_10 Sans Bois Creek 65.4%
OK220600010119_10 Canadian River 96.4%

ES-5.2 TSS PRG

Similarly, PRGs for TSS are calculated as the required overall reduction so that no more
than 106 of the samples exceed the water quality target for. TT®® PRGs for the
waterbodiesequiring turbidityTMDL s in thisreport are summarized in TalikS-8.
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Table ES - 8 TMDL Percent Reductions Required to Meet Water Quality Targets
for Total Suspended Solids

Waterbody ID Waterbody Name Required Reduction Rate
0OK220100010010_00 Poteau River 44.5%
OK220100010010_40 Poteau River 27.5%
OK220600010119 10 Canadian River 68.7%

ES-5.3 MOS

The TMDL, WLA, LA, and MOS vary with flow condition, and are calculated at every
5" flow interval percentileThe WLA component of each TMDL is the sum of all WLAs
within eachcontributing watershed he LA canthen be calculated as follows:

LA=TMDL T MOS-x WL A

Federal regulations (4OFR 8130.7(c)(1)) require that TMDLs includa MOS and
account for seasonal variabilitythe MOS which can beimplicit or explicit, is a
conservative measure incorporated into the TMDL equation that accounts fackad
knowledgeassociated with calculating the allowable pollutant loading to ensure WQSs
are attained

ForbacterialTMDLs, anexplicit MOSwas set at 1%.

For turbidty, the TMDLs are calculated for TSS instead of turbidifyus, the quality of
the regression has a direct impact on confidence of the TMDL calculalioa®etter the
regression is, the more confidence there is in the TMDL targeta result, it leaslto a
smallerMOS. The selection of MOS is based on thermalized root mean square error
(NRMSE) for each waterbodgTable ES4).

ES-5.4 PBCR Season

The bacterialTMDLs established in this report adhere to the seasonal application of the
Oklahoma WQS which liits the PBCR use to the period of MY through
SeptembeB0". Similarly, the TSS TMDLs established in this report adhere to the
seasonal application of the Oklahoma WQS for turbidity, which applies to seasseal
flow conditions only Seasonal variain was also accounted for in these TMDLSs by using
more tharfive years of water quality data abg using the longest period of USGS flow
records when estimating flows to develop flow exceedance percentiles.

ES -6 REASONABLE ASSURANCE

Reasonable assuraniserequired by theEPA rulesfor a TMDL to be approvable only when a
waterbody is impaired by both point andnpointsourcesandwhere a point source is given a
less stringenWLA based on an assumption that nonpoint source load reductions will btcur
swech a case, il r eda stoloreaont PS bhad saducttonsomdl actually occur
must be demonstrateth this report, all point source discharges either already have or will be
given dischargelimitations less than or equal to theter qualitystandard numerical criteria
This ensures that the impairmemwisthe waterbodies in this report will not be caused by point
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sources Since the point source WLAs in this TMDL report are not dependent on NPS load
reduction, reasonable assurance does ndy.app

ES -7 PUBLIC PARTICIPATION

The publichad a 45day opportunityto review thedraft TMDL report andsubmit written
commentsOne public commentvas received, and the response to that public comment can be
found inAppendixF. There was no request fopablic meeting

The written commenthat wasreceived during the public notice period ame a part of the
record of tihis TMDL report After reviewing the commnt, a revision was made to the final
TMDL reportand to the TMDL 208 Factshedthe final TMDL was submittedo EPA for final
approval.
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SECTION 1 INTRODUCTION

1.1 TMDL PROGRAM BACKGROUND

Section 303(d) of the Clean Water Act (CWA) and U.S. Environmental Protection
Agency (EPA) Water Quality Planning and Management Regulations (40 Code of
Federal Regulations [CFR] Part 130) require states to develop total maximum daily loads
(TMDL) for all waterbodiesand pollutants identified by the Regional Administrator as
suitabk for TMDL calculation Waterbodiesand pollutants identified on the approved
303(d) list as not meeting designated uses where technbéspd controls are in place
will be given a higher priority for development of TMDLIMDLs establish the
allowable ladings of pollutants or other quantifiable parameters fengrbodybased

on the relationship between pollution sources iastreamwater quality conditions, so
states can implement water qualttgised controls to reduce pollution from point and
nonpoirn sources and restore and maintaaterquality (EPA 1991).

This report documents the data and assessnsedto establish TMDLgor the pathogen
indicator bacterigEscherichiacoli (E. coli), Enterococgiall future references to bacteria

in this document imply these two fecal pathogen indicator bacterial groups unless
specifically stated otherwideand turbidity for selectedwaterbodies in the_ower
ArkansasRivers areain Oklahoma Elevated levels of pathogen indicatobacteria in
aguatic enviraments indicatehat a waterbodyis contaminated with human or animal
feces andhat a potential health risk exists for individuals exposed to the vid&xMated
turbidity levels caused by excessive sediment loading and stream bank erosion impact
aguaticbiological communities Data assessment and TMDL calculations are conducted

in accordance with requirements of Section 303(d) of the CWA, Water Quality Planning
and Management Regulations @BR Part 130),EPA guidance, andOklahoma
Department of Environental Quality(DEQ) guidance and procedurd3EQ is required

to submit all TMDLs toEPA for review Approved 303(d) listed waterbogollutant

pairs or surrogates TMDLs will receive notification of the approval or disapproval action
Once theEPA approves a TMDL, then theaterbodymay be moved to Category 4a of a
statebds I ntegrated Water Quality Monitorir
until compliance with water quality standar(WQS) is achievedPA 2003.

The purpose of this TMDleport is toestablishpollutant load allocationfor indicator
bacteriaand turbidityin impaired waterbodies, which is the first step toward restoring
water quality and protecting public healfiMDLs determine the pollutant loading a
waterbodycan assintate without exceeding the WQS for that pollutafiMDLs also
establish the pollutant load allocation necessary to meet the WQS established for a
waterbodybased on the relationship between pollutant sourcegatndamwater quality
conditions A TMDL consists of a wasteload allocation (WLA), load allocation (LA), and

a margin of safety (MOS)The WLA is the fraction of the total pollutant load
apportioned to point sources, and includes stormwater discharges regulated under the
National Pollutant Dischge Elimination System (NPDESJhe LA is the fraction of the

total pollutant load apportioned to nonpoint sourd4®S can be implicit and/or explicit.

An implicit MOS is achieved by using conservative assumptions in the TMDL
calculations An explicit MOS is a percentage of the TMDL set aside to account for the
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lack of knowledge associated with natural process in aquatic systems, model
assumptions, and data limitations.

This report doesnot stipulate specific control actions (regulatory controls) or
managerant measures (voluntary best management practices) necessary to reduce
bacteriaor turbidity within each watershedWatersheespecific control actions and
management measures will be identified, selected, and implemented under a separate
process involvingstakeholders whéive and work in the watersheds, along witibes,
andlocal, state, and federal governmagencies

This TMDL report focuses on waterbodies tBdEQ placed in Categor§ [303(d) list] of
the Water Quality in Oklahoma, 2@ Integrated Reporfaka2010 Integrated Reportr
nonsupport of pmary body contactecreation (PBCRQr Fish and Wildlife Propagation
beneficial usesThe waterbodiesconsidered for TMDL developmenh this report
include

Table 1-1 TMDL Waterbodies

Poteau River 0OK220100010010_00
Poteau River OK220100010010_40
Brazil Creek OK220100030010_00
Bandy Creek OK220100040080_00
Sallisaw Creek OK220200030010_20
Sans Bois Creek 0OK220200040010_10
Sans Bois Creek 0OK220200040010_40
Little Lee Creek 0OK220200050040 00
Canadian River 0OK220600010119 10

Figurel-1 shows these Oklahoma waterbodies and tloeintributing watershed3hese
mays alo displaylocations of the water quality monitoring (WQM) stations used as the
basis for placement of these waterbodies on the Oklahoma 303(@hése waterbodies
and their surrounding watersheds are hereinafter referred to as the Study Area.
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Lower Arkansas River Watersheds Not Supporting Primary Body Contact Recreation or Fish and

Figure 1-1
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Elevated levels opathogen indicatobacteriaor turbidity above the WQSwumeric
criterionresult in the requirement that a TMDL be developdte TMDLSs established

in this report are a necessary step in the process to develgmltb&ant loading
contrds neededo restore th@BCRor fish and wildlife propagationse designated for
eachwaterbody Table1-2 provides a description of the locations of WQM stations on
the 303(d)listed waterbodies

Table 1-2  Water Quality Monitoring Stations used for Assessment of Streams

WQM Station Waterbody Name Station Location Waterbody ID
220100010010-001AT Poteau River S23 T9N R26EI 0OK220100010010_00
220100010010-001SRF | Poteau River S19 T7N R26EI 0K220100010010_40
OK220100-03-0010G Brazil Creek SE/NW/NW S27 T8N R24E| 0K220100030010_00
Multiple Oklahoma S13 T5N R19EI, S17 TSN R20E],

Corporation Commission | Bandy Creek S16 T5N R19EI, S8 TSN R20EI, | OK220100040080_00

Monitoring Sites S15 T5N T19E

OK220200-03-0010G Sallisaw Creek NE/NE/NE S26 T13N R23El 0K220200030010_20

OK220200-04-0010G Sans Bois Creek | NW/NE/NW S1 T8N R21El 0K220200040010_10

OK220200-04-0010W Sans Bois Creek | NW S2 T7N R18El 0K220200040010_40

220200050040-001AT Little Lee Creek S28 R13N R26EI 0K220200050040_00

220600010119-001AT Canadian River S22 R6N 10El 0K220600010119_10

1.2 WATERSHED DESCRIPTION
1.2.1 General
The Lower Arkansas River study arés located in theeasternportion of Oklahoma
The waterbodieand their watershedsldressed in this report aseattered overdughes,
Pittsburg, Mcintosh Latimer, Haskell, SequoyahCherokee, Adair,and Le Flore
counties These counties are part tfe Cross Timbers, Arkansas ValleQQuachita
Mountains, Boston Mountainand Ozark Highlandkevel 11l ecoregiongWoods, A.J,
et al 2005) The watersheds in the Study Area are locatedhaArkoma Basin,
Cherokee Platform an@zark Uplift geological province Tablel-3, derived from the
2010 U.S. Census, demonstrates tin&t ¢ounties in which these watersheds are located
aremostly sparsely populated (U.S. Census Bur@l0). Table 14 lists major towns
and cities located in each watershed.
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Table 1-3  County Population and Density
Population Population Density
CRumE7 NETE (2010 Census) (per square mile)
Hughes 14,003 17
Pittsburg 45,837 35
Mclintosh 20,252 33
Latimer 11,154 15
Haskell 12,769 22
Sequoyah 42,391 63
Cherokee 46,987 63
Adair 22,683 40
Le Flore 50,384 32
Table 1-4  Major Municipalities by Watershed

Waterbody Name

Waterbody ID

Municipalities

Poteau River

0OK220100010010_00

Arkoma, Pocola, Rock Island,
Spiro, Poteau, Panama

Poteau River

0OK220100010010_40

Heavener, Howe, Wister

Brazil Creek 0OK220100030010_00 Bokoshe, Shady Point
Bandy Creek 0OK220100040080_00 Wilburton
Sallisaw Creek 0OK220200030010_20 Marble City
Sans Bois Creek 0OK220200040010_10
Sans Bois Creek 0OK220200040010_40 Quinton

Little Lee Creek

0OK220200050040_00

Canadian River

OK220600010119_10

Lamar, Atwood, Calvin

1.2.2 Climate

Table1-5 summarizes the average annual precipitation for each Oklahoma waterbody
derived from a geospatial layer developed to display annual precipitation using data
collected from Oklahoma weather stations between 1971 through 20&@ge annual
precipitation values among theatershedsn this portion of Oklahoma randsetween
43.4and50.4inches OklahomaClimatological Survey 2005
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Table 1-5  Average Annual Precipitation by Watershed

Average Annual
Waterbody Name Waterbody ID Precipitation
(inches)
Poteau River 0OK220100010010_00 46.3
Poteau River 0OK220100010010_40 50.4
Brazil Creek 0OK220100030010_00 48.6
Bandy Creek 0OK220100040080_00 49.3
Sallisaw Creek 0OK220200030010_20 49.0
Sans Bois Creek 0OK220200040010_10 47.6
Sans Bois Creek 0OK220200040010_40 47.7
Little Lee Creek 0OK220200050040_00 49.6
Canadian River OK220600010119 10 43.3

1.2.3 Land Use

Table1-6 summarize the percentagesnd acreage®f the land use categories for the
contributing watershed associated with each respective Oklahoma watedubdgsed
in the Study AreaThe land use/land cover data were derived from the U.S. Geological
Survey (USG) 20® Natiomal Land Cover Dataset (US@B13. The percentages
provided in Tble 16 are roundedThe land use categories are displayed in Figt8e
The two most dominant land use categorigsoughoutthe Lower ArkansasRivers
Study Area are deciduous forest and pasture/hay The Canadian River
(OK220600010119 J0watershedn the Study Areahasa significant percaage of
land use classified agrassland/herbaceous (rangelarif)e watersheds targeted for
TMDL development in this Studfrea range in size frord0,696acres BandyCreek
OK220100040080_0ao 217,116acres(CanadiarRiver, OK220600010119 10
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Figure 1-2 Land Use Map
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Table 1-6  Land Use Summaries by Watershed
Watershed

Landuse Category Poteau River | Poteau River Brazil Creek Bandy Creek Sglrléseiw Sagf‘ez"?'s Sagrsesli)ls Ll(t:tlr(;;_kee CaFl;i?/ilran

Waterbody |D 0K220100010010_00 0K220100010010_40 0OK220100030010_00 0OK220100040080_00 0K220200030010_20 0K220200040010_10 0K220200040010_40 0K220200050040_00 0K220600010119_10
Open Water 1,104 470 225 266 79 436 123 81 2,935
Developed, Open Space 4,893 4,351 1,842 922 775 447 1,619 2,095 6,823
Developed, Low Intensity 4,637 363 80 378 69 5 215 47 270
Developed, Medium Intensity 1,859 58 15 144 21 0 34 3 53
Developed, High Intensity 868 11 2 72 12 0 13 0 11
Bare Rock/Sand/Clay 92 36 103 19 102 130 34 85 1,515
Deciduous Forest 16,495 27,684 17,504 7,847 25,243 5,907 22,249 58,688 126,356
Evergreen Forest 779 19,653 3,387 1,611 278 206 7,292 504 3,280
Mixed Forest 2,136 7,922 4,691 1,912 381 855 4,949 441 0
Shrub/Scrub 707 1,128 798 265 615 357 1,010 982 27
Grasslands/Herbaceous 2,974 5,467 5,903 1,028 3,651 2,021 6,039 6,902 41,645
Pasture/Hay 30,543 36,213 14,611 6,164 4,365 10,379 12,562 6,640 28,678
Cultivated Crops 1,507 249 35 8 59 110 219 0 5,292
Woody Wetlands 1,446 753 782 58 235 794 629 148 8
Emergent Herbaceous Wetlands 10 27 11 0 0 62 1 0 223
Total (Acres) 70,051 104,387 49,988 20,696 35,886 21,709 56,989 76,616 217,116
Open Water 1.6 0.5 0.5 1.3 0.2 2.0 0.2 0.1 1.4
Developed, Open Space 7.0 4.2 3.7 4.5 2.2 2.1 2.8 2.7 3.1
Developed, Low Intensity 6.6 0.3 0.2 1.8 0.2 0.0 0.4 0.1 0.1
Developed, Medium Intensity 2.7 0.1 0.0 0.7 0.1 0.0 0.1 0.0 0.0
Developed, High Intensity 1.2 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Bare Rock/Sand/Clay 0.1 0.0 0.2 0.1 0.3 0.6 0.1 0.1 0.7
Deciduous Forest 23.5 26.5 35.0 37.9 70.3 27.2 39.0 76.6 58.2
Evergreen Forest 11 18.8 6.8 7.8 0.8 0.9 12.8 0.7 15
Mixed Forest 3.0 7.6 9.4 9.2 1.1 3.9 8.7 0.6 0.0
Shrub/Scrub 1.0 11 1.6 1.3 1.7 1.6 1.8 1.3 0.0
Grasslands/Herbaceous 4.2 5.2 11.8 5.0 10.2 9.3 10.6 9.0 19.2
Pasture/Hay 43.6 34.7 29.2 29.8 12.2 47.8 22.0 8.7 13.2
Cultivated Crops 2.2 0.2 0.1 0.0 0.2 0.5 0.4 0.0 2.4
Woody Wetlands 2.1 0.7 1.6 0.3 0.7 3.7 1.1 0.2 0.0
Emergent Herbaceous Wetlands 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.1
Total (%): 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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1.3

STREAM FLOW CONDITIONS

Stream flow characteristics and data are key information when conducting water quality
assessments such as TMDIOhe USGS operates flow gages throughout Oklahoma
from which longterm stream flow records can bbtained At various WQM stations
additional flow measurementsre available which wereollected at the same time
bacteria, total suspended solids (TSS) durbidity water quality samples were
collected Not all of the waterbodies in this Study Area hawéstorical flow data
available Flow data from the surrounding USGS gage stations and the instantaneous
flow measuremendatatakenwith water quality samples have been use@ddtmate

flows for ungaged streamBlow conditions recorded or projected fitve time of water
quality sampling are included in Appendix A along with correspondiaiggr chemistry
dataresults A summary of the method used to project flows for ungaged streams and
flow exceedance percentiles from projected flow data are provid&gpiendix B.
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SECTION 2
PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

2.1 OKLAHOMA WATER QUALITY STANDARDS
Title 785 of the Oklahoma Administrative Coa®ntains Oklahoma Water Quality
Standards (OWQSand implementation procedure®©WRB2011). The Oklahoma
Water Resources Boar@{VRB) has statutory authority and responsibility concerning
establishment oftate WQS, as provided under 82klahoma Statute [O.S.], §856.30
This statute aut hori zes whidn estalhdhRIBssificasionp r o mu |
of uses of waters of the state, criteria to maintain and protect such classifications, and
other standards or policies pertaining to the qualibf such waters.[O.S.
82:1085:30(A)] Beneficial uses are designated for all waters ofSthge Such uses are
protected through restrictions imposed by the antidegradation policy statement,
narrative water quality criteria, and numerical crite@\(RB 2011). An excerpt dthe
Oklahoma WQS (Title 785) summarizing the State of Oklahoma Antdation
Policy is provided in AppendixXC. Table 21, an excerpt from the 20 Integrated
Report DEQ 2012), lists beneficial uses designated feachbacterialand/or turbidity
impairedstream segmem the Study Arealhe beneficial uses include:
B AEST Aesthetics
B AG 1 Agriculture Water Supply
B Fish and Wildlife Propagation
+ WWAC 1 Warm Water Aquatic Community
+ CWACT Cold WaterAquatic Community
B FISHT1 Fish Consumption
B PBCRIi Primary Body Contact Recreation
B PPWS Public & Private Water Supply
Table 2-1 Designated Beneficial Uses for Each Stream Segment in the Study Area
Waterbody ID Waterbody Name AES | AG CWAC | WWAC | FISH | PBCR | PPWS
0K220100010010_00 | Poteau River I F N N N I
0OK220100010010_40 Poteau River I F N I F I
0K220100030010_00 | Brazil Creek | F F X N |
0K220100040080_00 | Bandy Creek | | N X X
0K220200030010_20 | Sallisaw Creek | F F X N |
0K220200040010_10 | Sans Bois Creek | N N X N |
0K220200040010_40 | Sans Bois Creek | F N X N |
0K220200050040_00 | Little Lee Creek N F | X N |
0OK220600010119 10 Canadian River N N N N N I
F i Fully supporting; N i Not supporting; | T Insufficient information; X i Not assessed
Source: 2010 Integrated Report, DEQ 2010
FINAL 2-1 March 2014
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The definition of PBCR and the bacterial WQSs for PBCR are summarized by the
following excerpt from Chaptet5 of the Oklahoma WQSs.

(a).

(b).

(©).

Primary Body Contact Recreation involves direct body contact wittwtter
where a possibility of ingestion exisks these cases the water shall not contain
chemical, physical or biological substances in concentrations that are irritating
to skin or sense organs or are toxic or cause illness upon ingestion by human
beings

In waters designated for Primary Body Contact Recreation...limits...shall apply
only during the recreation period of May 1 to September 30. The criteria for
Secondary Body Contact Recreation will apply during the remainder of the year.

Compliance with 78:45-5-16 shall be based upon meeting the requirements of
one of the options specified in (1) or (2) of this subsection (c) for bacteria. Upon
selection of one (1) group or test method, said method shall be used exclusively
over the time period prescribekerefore. Provided, where concurrent data exist

for multiple bacterial indicators on the same waterbody or waterbody segment,
no criteria exceedances shall be allowed for any indicator group.

(1) Escherichia coli (E. coli): The E. coli geometric mean criterie 126/100
ml. For swimming advisory and permitting purposes, E. coli shall not exceed
a monthly geometric mean of 126/100 ml based upon a minimum of not less
than five (5) samples collected over a period of not more than thirty (30)
days. For swimming dvisory and permitting purposes, no sample shall
exceed a 75% orsided confidence level of 235/100 ml in lakes and high
use waterbodies and the 90% esided confidence level of 406/100 ml in all
other Primary Body Contact Recreation beneficial use aréhsse values
are based upon all samples collected over the recreation period. For
purposes of sections 303(d) and 305(b) of the federal Clean Water Act as
amended, beneficial use support status shall be assessed using only the
geometric mean criterion df26/100 milliliters compared to the geometric
mean of all samples collected over the recreation period.

(2) Enterococci: The Enterococci geometric mean criterion is 33/100 ml. For
swimming advisory and permitting purposes, Enterococci shall not exceed a
monthly geometric mean of 33/100 ml based upon a minimum of not less
than five (5) samples collected over a period of not more than thirty (30)
days. For swimming advisory and permitting purposes, no sample shall
exceed a 75% orgided confidence level of 61/160 in lakes and high use
waterbodies and the 90% oseled confidence level of 108/100 ml in all
other Primary Body Contact Recreation beneficial use areas. These values
are based upon all samples collected over the recreation period. For
purposes of seicins 303(d) and 305(b) of the federal Clean Water Act as
amended, beneficial use support status shall be assessed using only the
geometric mean criterion of 33/100 milliliters compared to the geometric
mean of all samples collected over the recreationqgokri

FINAL
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To implement Ok | a h oWwQ@S0fsr PBCR, OWRB promulgated Chapter 46,

| mpl ement ation of Okl ah o@VerRB2a013d4jaTthe excer®u al i t
below from Chapter 46/85:4615-6, stipulates how water quality data will be assessed

to determine support of the PBCR use as well as how the water quality target for
TMDLs will be defined for each bacterial indicator.

(@). Scope

The provisions of this Section shall be used to determingheréhe
subcategory of Primary Body Contact of the beneficial use of Recreation
designated in OAC 785:45 for a waterbody is supported during the
recreation season from May 1 through September 30 each\Wmre data

exist for multiple bacterial indicatsron the same waterbody or waterbody
segment, the determination of use support shall be based upon the use and
application of all applicable tests and data.

(b). Escherichia coli E. coli).

(1) The Primary Body Contact Recreation subcategory designated for a
waterbody shall be deemed to be fully supported with respdet to
coli if the geometric mean of 126 colonies per 100 ml is met. These
values are based upon all samples collected over theeaton
period in accordance with OAC 785:4(-3(c).

(2)  The Primary Body Contact Recreation subcategory designated for a
waterbody shall be deemed to be not supported with respdet to
coli if the geometric mean of 126 colonies per 100 ml is not met.
These values are based upon all samples collected over the
recreation period in accordance with OAC 78545 3(c).

(c). Enterococci.

(1) The Primary Body Contact Recreation subcategory designated for a
waterbody shall be deemed to be fully supported with respect to
Enterococci if the geometric mean of 33 colonies per 100 ml is met.
These values are based upon all samples collected over the
recreation period in accordance with OAC 78545 3(c).

(2)  The Primary Body Contact Recreation subcategory designated for a
waterbaly shall be deemed to be not supported with respect to
Enterococci if the geometric mean of 33 colonies per 100 ml is not
met. These values are based upon all samples collected over the
recreation period in accordance with OAC 78546 3(c).

Table2-2 summarizes the PBCBnd WWAC use attainment statuend the bacterial

and turbidityimpairment status for streams the Study AreaThe TMDL priority
shown in Table 2 is directly related to the TMDL target daehe TMDLSs established

in this report, whib are a necessary step in the process of restoring water quality, only
addressbacterial and/or turbidity impairmentghat affect the PBCR and WWAC
beneficialuses.
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Table 2-2  Excerpt from the 2010 Integrated Report i Oklahoma 303(d) List of Impaired Waters (Category 5)
Desjgnated Use Designated
Waterbody ID Waterbody Name Str_eam TMDL Priority | ENT | E. coli PTIED] (E0eL Turbidity [Use Wargm Water
Miles Date Contact L
Recreation Aquatic Life
0K220100010010_00 Poteau River 23.89 2012 1 X N X N
0K220100010010 40 Poteau River 21.35 2012 1 X N
0K220100030010_00 Brazil Creek 17.83 2021 4 X N
0K220100040080_00 Bandy Creek 12.44 2021 4 X N
0K220200030010 20 Sallisaw Creek 13.30 2021 4 X N
0K220200040010 10 Sans Bois Creek 10.76 2021 4 X N N*
0K220200040010 40 Sans Bois Creek 27.80 2021 4 N** X N
0K220200050040 00 Little Lee Creek 23.66 2021 4 X N
0K220600010119 10 Canadian River 39.08 2021 4 X N X N

ENT = Enterococci; N = Not attaining; X = Criterion exceeded;
* Due to low DO, not addressed in this report.
** No bacterial indicators cited in the 2010 Integrated Report; fecal coliform TMDL was developed in 2008.

After the draft 303(d) List is compiled, DEQ assigns a4ewel rank to each of the Category 5a waterbodies. This rank helps
in determining theriority for TMDL development. The rank is based on criteria developed using the procedure outlined in the
2012 Continuing Planning Process (pp. -113®). The TMDL prioritization point totals calculated for each watershed were
broken down into the followip four priority levels:

Priority 1 watershedsabove the 90th percentile (32 watersheds)
Priority 2 watersheds70th to 90th percentile (59 watersheds)
Priority 3 watersheds40th to 70th percentile (99 watersheds)
Priority 4 watershedsbelow the 40tlpercentile (139 watersheds)

Each waterbody on the 2010 303(d) list has been assigned a potential date of TMDL development based on the priority level
for the corresponding HUC 11 watershed.

Priority 1 watersheds are targeted for TMDL develept within tke next two years.
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Compliance with the Oklahoma WQS is based on meeting requiremebisiiid. coli

and Enterococcbacterial indicata in addition to the minimum sample requirements

for assessmentVhere concurrent data exist for multiple bacterial indicators on the
same waterbody or waterbody segment, each indicator group must demonstrate
compliancewith the numex criteria prescribed (OWRB013).

As stipulated in the WQS)nly the geometric mean of all samples collected over the
primary recreation period shall be used to assess the impairment status of a stream
segmentTherefore, only the geometric mean criteria will be used to develop TMDLs
for E. coliand Enterococci

The beneficial use AVWAC or CWAC is one of several subcategories of High and

Wildlife Propagationuse established to manage the variety of comnesnof fish and

shellfish throughout the stat@®WRB 201). The numeric criteria for turbidity to

mai ntain and protect the use of #AMKI3h and
(M (7) is as follows:

(A)  Turbidity from other than natural sourcebasl be restricted to not exceed
the following numerical limits:

I. Cool Water Aquatic Community/Trout Fisheries: 10 NTUs;
ii. Lakes: 25 NTU; and
iii. Other surface waters: 50 NTUs.

(B) In waters where background turbidity exceeds these values, turbidity from
pointsources will be restricted to not exceed ambient levels.

(C)  Numerical criteria listed in (A) of this paragraph apply only to seasonal
base flow conditions.

(D) Elevated turbidity levels may be expected during, and for several days after,
a runoff event.

Chapter 46] mp|l ement ati on of Ok | aho(@WRB2013%at er C
describeOk | a h o ma 6 Fishva@dSWildlifle Propagatiorlhe following excerpt
(785:4615-5) stipulates how water quality data will be assessed to determine support of

fish and wildlife propagatiomas well as how the water quality target for TMDLs will be

defined forturbidity:

Assessment of Fish and Wildlife Propagation support

(@). ScopeThe provisions of this Section shall be used to determine whether
the beneficial use ofigh and Wildlife Propagation or any subcategory
thereof designated in OAC 785:45 for a waterbody is supported.

(e). Turbidity. The criteria for turbidity stated in 785:4512(f)(7) shall
constitute the screening levels for turbidityhe tests for use support
shall follow the default protocol in 785:485-4(b).
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2.2

785:4615-4. Default protocols

(b).

Short term average numerical parameters.

(1) Short term average numerical parameters are based upon exposure
periods of less than seven daghort term average parameters to
which this Section applies include, but are not limited to, sample
standards and turbidity.

(2) A beneficial use shall be deemed to be fully supported for a given
parameter whose criterion is based upon a short term average if
10% or less of the samples ftiat parameter excesdhe applicable
screening level prescribed in this Subchapter.

(3) A beneficial use shall be deemed to be fully supported but threatened
if the use is supported currently but the appropriate state
environmental agency determines that aafal¢ data indicate that
during the next five years the use may become not supported due to
anticipated sources or adverse trends of pollution not prevented or
controlled If data from the preceding two year period indicate a
trend away from impairment, theppropriate agency shall remove
the threatened status.

(4) A beneficial use shall be deemed to be not supported for a given
parameter whose criterion is based upon a short term average if at
least 10% of the samples for that parameter exceed the applicable

saeening level prescribed in this Subchapter.

PROBLEM IDENTIFICATION

In this subsection water quality data summarizing waterbody impairments caused by
elevated levels of bacteria are summarized first followed by the data summarizing

impairments caused byewated levels of turbidity

2.2.1 Bacterial Data Summary

Table2-3 summarizes water quality data collected during primary contact recreation

season from the WQM statiobstween 200 and2010 for each indicator bacteridhe
data summary in Table-2 provides a general understanding of the amadfnvater
guality data available and the severity of exaeeds of the water quality criteri@his
datacollected during the primary contact recreation seagas used to support the
decision to placepecifc waterbodieswithin the Study Arean theDEQ 2010303(d)
list (DEQ2010). Water quality data fronthe primary contact recreation season are
provided in AppendidA. For the data collected betwe@004 and 2010, evidence of
nonsupport of the PBCR use bdsen Enterococciexceedancewas observed ifiour
waterbodies:  Brazil Creek (OK220100030010 Q0  Sallisaw  Creek
(OK220200030010_20Sans Bois CreeiOK220200040010_J0and CanadiaiRiver
(OK220600010119 10 Rows highlighted in green in Table-3 require TMDLSs.
Becauseghe DEQ 2010 303(d) list does not sh&wcoli as the cause afonsupport of
the PBCR usén any of the sixwaterbodiesk. coli data fromthe WQM stations were
not evaluated in this report
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Two waterbodies within the Study Area will bemweved from further consideration for
bacterial TMDL development in tis report Detailed review of the data collected
between 206 and 2008 for the PoteauRiver (OK220100010010_QQindicated their
geometric mean met the water quality criterion ofc8®nies per 100 mivhile data
from 2008 for Little Lee Creek OK 220200050040 QOindicated aninsufficient
number ofsamplesvereavailable As a resultno bacterialTMDLs are included in this
reportfor thesetwo waterbodies

2.2.2 Turbidity Data Summar vy

Turbidity is a measure of water clarity and is caused by suspended patrticles in the water
column Because turbidity cannot be expressed as a masstttaddsuspended solids
(TSS are usedss a surrogatm this TMDL. Therefore, both turbidity and TS#ta are
presented in this subsection

Table2-4 summarizes water quality data collected from the WQM stations between
2001 and 2Q1 for turbidity. However, as stipulated in Titlé85:455-12 (f)(7)(C),
numeric criteria for turbidity only apply under base flow conditiohhile the base
flow condition is not specifically defined in th©WQS DEQ considers base flow
conditions to be all flowgreaterthan the 2% flow exceedancdrequency(i.e., the
lower 75% of flows) which is consistent with the USGS Streamflow Conditions Index
(USGS 200). Therefore, Table -B was prepared to represent the subset of these data
when samples under high flasenditionswere excluded

Water quality samples collected undiow conditions less than the 2% flow
exceedancérequency(highest flow$ were therefore excluded from the data set used
for TMDL analysis Five of the six waterbodies listed on thBEQ 2010 303(d) list
(DEQ 2010 for nonsupport of the Fish and Wildlife Propagation wsse based on
turbidity levels observed in the waterbodye data in Table-2 were used to support
the decision to placihesefive on theDEQ 2010303(d) list Table 26 summarize§ SS
data colleted from the WQM stations between 1998 2@0. Table 27 presents a
subset of these dat@hen samples under high flow condittowere excludedwater
quality data for turbidity and TSS are prosdlin Appendix A
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Table 2-3  Summary of Assessment of Indicator Bacterial Samples from Primary Body Contact Recreation
Subcategory Season May 1 to September 30, 2004-2010

Waterbody ID Waterbody Name Indicator NsuaTnprigsf CGOGnOCn}(?;LI;:lgAOGriT) Assessment Results
0OK220100010010_00 Poteau River ENT 14 19 Delist: geometric mean meets criterion
OK220100030010_00 | Brazil Creek ENT 10 97 TMDL Required
0OK220200030010_20 | Sallisaw Creek ENT 10 221 TMDL Required
OK220200040010_10 | Sans Bois Creek ENT 10 86 TMDL Required
OK220200050040_00 | Little Lee Creek ENT 5 21 Delist: Not enough data available
OK220600010119 10 | Canadian River ENT 19 134 TMDL Required

Enterococci (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL
TMDLs will be developed for waterbodies highlighted in green
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Table 2-4  Summary of All Turbidity Samples, 2001-2011
Number of Nsuarrr:]bei;;)f % samples Average
Waterbody ID Waterbody Name WQM Stations turbidity P exceeding Turbidity
greater than 50 e
samples criterion (NTU)
NTU
OK220100010010_00 Poteau River 220100010010-001AT 32 11 34% 54
OK220100010010_40 Poteau River 220100010010-001SRF 9 7 78% 84
0OK220100040080_00 Bandy Creek 0OK220100-04-0020G 3 1 33% 52
0OK220200040010_40 Sans Bois Creek 0OK220200-04-0010W 13 2 15% 36
OK220600010119 10 Canadian River 220600010119-001AT 34 16 47% 172

Table 2-5 Summary of Turbidity Samples Excluding High Flow Samples, 1998-2011
_ Numper of NsuaTnbp?regf % samp_les Aver_age
Waterbody ID Waterbody Name WQM Stations turbidity exceeding | Turbidity Assessment Results
samples gr%zz;[elz\lr_lflr]an criterion (NTU)
OK220100010010_00 | Poteau River 220100010010-001AT 24 6 25% 44.1 TMDL Required
OK220100010010_40 | Poteau River 220100010010-001SRF 5 3 60% 74.8 TMDL Required
0OK220100040080_00 |Bandy Creek OK220100-04-0020G NA NA NA NA Delist: Not enough data
0OK220200040010_40 | Sans Bois Creek 0OK220200-04-0010W 14* 1 7% 29.5 Delist: meets standard
OK220600010119_10 | Canadian River 220600010119-001AT 26 9 35% 74.1 TMDL Required

NA: Not applicable.

* Samples from 1999 were added to reach the minimum data requirement for assessment after high flow samples were rea@®@dritb#001
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Table 2-6  Summary of All TSS Samples, 1998-2000

Number of | Average TSS
TSS samples (mg/L)

Waterbody ID Waterbody Name WQM Stations

0OK220100010010_00 | Poteau River 220100010010-001AT 20 81

0OK220100010010_40 | Poteau River 220100010010-001AT* 20 81

OK220600010119_10 | Canadian River 220600010119-001AT 21

* There are no TSS data available for Poteau RiegmentOK220100010010_40;
TSS samples from the downstream segment OK220100010010_00 were used for
the TMDL development.

Table 2-7  Summary of TSS Samples Excluding High Flow Samples, 1998-2000

Number of | Average TSS

Waterbody ID Waterbody Name WQM Stations TSS samples (mg/L)
OK220100010010_00 Poteau River 220100010010-001AT 16 53
OK220100010010_40 Poteau River 220100010010-001AT* 16 53
0OK220600010119 10 Canadian River 220600010119-001AT 16 102

* There are no TS8ata available for Poteau River segment OK220100010010_40;
TSS samples from the downstream segment OK220100010010_00 were used for
the TMDL development.

2.3 WATER QUALITY TARGET

The Code of Federal Regulatons @R A130. 7(c) (1)) states
established at levels necessary to attain and maintain the applicable narrative and
numeri cal wat er Theuwater tuplity satgetsn thi. r cdlisand
Enterococciare geometric mean standards of 126 cfu/100ml and 33 cfu/100ml,
respectivelyThe TMDL for bacteria will incorporate an explicit ¥®margin of safety

An individual water quality target established for turbidity must demonstrate
compliance with the numeric criteria prescdla the Oklahoma WQS (OWRB)11).
According to the OklahomaNQS [785:455-12(f)(7)], the turbidity criterion for
streams withWWAC beneficial use is 5tNTUs (OWRB 201). The tubidity of 50
NTUs applies only teseasonal base flow conditioriaurbidity levels are expectdad be
elevated during, and for several dayr, a storm event

TMDLs for turbidity in streams designated MBNVAC must take into account that no
more than 1% of the samples may exceed the numeric criterion of 50 .NHdwever,
as described aboveetause turbidity cannot be expressed as a mads T&Sis used
as a surrogatéor TMDL development Since there is no numeric criterion in the
Oklahoma WQS for TSS, a specific method must be developed to converthiaity
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criterionto TSS based on a relatsinp between turbidity and TSShe methd for
deriving therelationshipbetween turbidity and TSS aridr calculating a water body
specific water qualitgoalusing TSS is summarized in Section 4 of this report.

The MOS for the TSS TMDLs varies by waterbody and is related to the goenfrigss
metrics of the turbidityTSS regressiong’he method for defining MOS percentages is
described in Section 5 of this report.
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SECTION 3 POLLUTANT SOURCE ASS ESSMENT

3.1 OVERVIEW

A pollutantsource assessment characterizes known and suspected sources of pollutant loading
to impaired waterbodiesSources within a watershed are categorized and quantified to the
extent that informabn is available Pathogen indicatordeteria originate fromhe digestive

tract ofwarm-blooded animalsand sources may be poimt nonpoint in naturelurbidity may
originate from NPDESpermitted facilities, fields, construction sites, quarries, stomemwa
runoff and eroding stream banks.

Point sources are permitted through tdEDES program NPDESpermitted facilities that
discharge treated wastewater atgrently required to monitor fofecal coliformand TSSin
accordance with their permit§he distarges withbacteriallimits will be required to monitor

for E. coli when their permg come to renewNonpoint sources are diffuse sourdbsat
typically cannot be identified as entering a waterbody through a discrete conveyance at a single
location Nonpointsources magmanate fronland activities that contribute bacteoa TSSto

surface water as a result of rainfall rundfor the TMDLs in this report, all sources of
pollutant loading not regulated by NPDR&rmitsare considered nonpoint sources

The potential nomoint sources for bacteria were compared based on the fecal coldadn |
produced in each sulatershed Although fecal coliform is no longer used asbacterial
indicator in the Oklahoma WQS, it is still valid to use fecal colif@ancentration odoadng
estimatego compare the potentiabntributions of differenbhorpoint sources becau&e coli is

a subset of fecal colifornCurrently there is insufficient data available in the scientific arena to
guantify counts oE. coli in feces from warmblooded animals discussed in Section 3

The following nomoint sources were considered in this report:
®  Wildlife (deer)
B Non-Permitted Agricultural Activities and Domesticated Animals
B Failing Onsite Wastewater Dispog@ISWD) Systems and llliciDischarges
B Pets (dogs and cats)

The 2A.0 IntegratedWater Quality Assessment RepadtHQ 2012) listed potential sources of
turbidity as clean sediment, grazing in riparian corridors of streams and creeks,
highway/road/bridge runoff (neoonstruction related), nerrigated crop production,
petroleum/natural gas activitiesangelandgrazing as wel as other unknown aurces. The
following discussion describes what is known regarding point and nonpoint sources of bacteria
in the impaired watershedé/hereinformation was available on point and nonpoint sources of
indicator bacteria or TSS, data w@mvided and summarized as part of eeategory

3.2 NPDES-PERMITTED FACILITIES

Under 40CFR, 8122.2, a point source is described afisaernible confined, and discrete
conveyance from which pollutants are or may be discharged to surface.wa¢etain
municipal facilities are classified as rdischarge These facilities are required to sign an
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affidavit of no dischargeNPDESpermitted facilities classified as point sources that may
contributebacterialor TSSloadingincludes

B NPDES municipal wastewateeatmentacilities (\WWTF)

NPDES IndustriaWWTF Discharges

NPDES municipal separate storm sewer system (MS4) discharges
NPDES multisector general permits

NPDES construction stormwater discharges

Municipal nedischarge VWTF

NPDES Concentrated Animeeeding Operation (CAFO)

Continuous point source discharges suchAAATFs could result in discharge of elevated
concentrations ahdicatorbacteria if the disinfection unit is not properly maintained, is of poor
design, or if flow rates are above the disction capacityWhile the nedischarge facilities do

not discharge wastewater directly to a waterbotys possible thatantinuous point source
dischargesfrom municipal and industriaWWTFs could result in discharge dlevated
concentrations of SSif a facility is not properly maintained, is of poor design, or flow rates
exceed capacityHowever,in most casesuspended solids discharged W)WTFs consist
primarily of organic solids rather than inorganic suspended solids (i.e., soil and sediment
paticles from erosion or sediment resuspensiDigcharges of organic suspended solids from
WWTFs are addressed HYEQ throughits permitting of point sources to maintaiQSs for
dissolved oxygenand are not considered a potential source of turbidity is TWIDL.
Discharges of TSS will be considered to be organic suspended solids if the discharge permit
includes a limit forBiochemical Oxygen Demand (BOD) or Carbonaceous Biochemical
Oxygen Demand (CBOD)Only WWTF dischargesof inorganic suspended solids Iwbe
considered and receiWWLAS.

While the nedischarge facilities do not discharge wastewater directly to a waterbody, it is
possible that the collection systems associated with each facility may be a sobacteafl
loading to surface water€AFOs are recognized bPA as potentialsignificant sources of
pollution, and may have the potential to cause serious impacts to water quality if not properly
managed.

Stormwater runoff from MS4 areas, which is regulated undeEf®w NPDES Program, can

contain high fecal coliformbacterial concentrations Stormwater runoff from MS4 areas,

facilities under multisector general permits, and NPDES construction stormwater discharges,
which are regulated under tli°A NPDES Program, can otain TSS EPA Regulations40

C.F.R. 8 130.2(h) requre that all point sources (such asPDESregulated stormvater
dischargesmust be addressed the WLA component of a TMDLHowever, any stormwater

discharge by definition occurs during or immediately following periods of rainfall and elevated

flow conditions when Oklahoma Water Quality Standard for turbididgsnot apply OWQS

specify thatthe r i t eri a for turbidity Aapply only to
say ANEl evated turbidity | evels may be expect
event o [ ORAIR(()(7)]8IB otherswords, the turbidity impairment statudimsited to

base flow conditions and stormwater discharges from MS4 areas or construction sites do not
contribute to the violati dmrefor¢d WLABkfordNRREBIa 6s t u
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regulated stormvater discharges is essentially considered unsacg# this TMDL report and
will not be induded in the TMDL calculations.

Thereis at least oneNPDESpermitted faciliy in six of the nine contributing watershedd he
three watershedswithout an NPDESpermitted faciliy are Sans Bois Creek
(OK220200040010_10 Sallisaw Creek (OK220200030010_20 and Little Lee Creek
(OK220200050040_Q0

3.2.1 Continuous Point Source Dischargers

The locations of the NPDERermitted facilities that discharge wastewater to surface
waters addressed in these TMDLs astelil in Table-1 and displayed in Figui@1.
Municipal WWTFs designated with a Standaindustrial Code number 4952 Table

3-1 discharge organicTSSwith limits for CBODs. Thereforetheyarenot considered a
potential source of turbidityThe facility with permit numberOK0038849 also
discharges TSS with limits for CB@DConsequently, it is not considered a potential
source of turbidity as welDMR data forthe remaining four nod952 activefacilities

are provided in Appendix D.

3.2.2 Stormwater Permits
3.2.2.1 NPDES Municipal Separate Storm Sewer System

32211 Phase | MS4

In 1990 theEPA developed rules establishing Phasaf the
NPDES Stormwater Program, designed to prevent harmful
pollutants from being washed by stormwater runoff into MS4s
(or from being dumped dictly into the MS4) and then
discharged into local waterbodi€EPA2005. Phasd of the
program required operators of medium and large MS4s (those
generally serving populations of 100,080 greater) to
implement a stormwater management program as a gmean
control polluted dischargeg\pproved stormwater management
programs formedium and large MS4s are required to address a
variety of water qualityelated issues, including roadway runoff
management, municipawned operations, and hazardous waste
treament There are no Phase | MS4 permits in the Study Area

32212 Phase Il MS4

Phasdl of the rule extends coverage of the NPDES stormwater
program to certain small MS4Small MS4s are defined as any

MS4 that is not a medium or large MS4 covered by Phakthe

NPDES Stormwater ProgranPhasdl requires operators of

regulated small MS4s to obtain NPDES permits and develop a
stormwater management prografrograms are designed to
reduce di scharges of poll utants
practi cabl er,qaalitypand satesfy apprepeate water

quality requirements of the CWASmall MS4 stormwater

programs must address the following minimum control measures:
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Public Education and Outreach

Public Participation/Involvement

lllicit Discharge Detection and Hination
Construction Site Runoff Control

Post Construction Runoff Control

1 Pollution Prevention/Good Housekeeping

E e

The small MS4 General Permit for communities in Oklahoma
became effective on February 8, 2005. DEQ proviiesmation

on the current statusf the MS4 program orits website which

can be found at:
www.deq.state.ok.us/WQDnew/stormwater/msfhere are no
PhasellMS4 permits in the Study Area

3.2.2.2 Construction Activities

A general stormwater perm(©OKR10) is requiredby DEQ for any stormwater
discharges associated with construction activities that result in land disturbance
of equal to or greater than one (1) acre, or less than one (1) acre if they are part
of a larger common plan of development or sale that totals at least one (1) acre
The pemit also authorizes any stormwater discharges from support activities
(e.g. concrete or asphalt batch plants, equipment staging yards, material storage
areas, excavated material disposal areas, and borrow areas) that are directly
related to a constructiogite that is required to have permit coverage, and is not

a commercial operation serving unrelated different si(BEQ 2007).
Stormwater discharges occur only during or immediately following periods of
rainfall and elevated flow conditions when the tdityi criteria do not apply and

are not considered potential contributors to turbidity impairm&he permits

for construction projects that were active during the time period that samples
were taken are summarizedliable 36 and shown in Figure-2.

3.2.2.3 Multi-Sector General Permits

A multi-sector industrial general permit (OKRO05) is also required by DEQ for
stormwater discharges from industrial facilities (DEQ 2011). Stormwater
discharges from all industrial facilities, except mine dewatering discharges at
crushed stone, construction sand and gravel, or industrial sand mining facilities,
occur only during or immediately following periods of rainfall and elevated flow
conditions when the turbidity criteria do not apply and therefore are not
considered potentiacontributors of turbidity impairment. Mine dewatering
discharges can happen at any time and have the following specific effluent
limitations for TSS:

B Daily Maximum: 45 mg/L
B  Monthly Average: 25 mg/L

If the TMDL shows that a TSS limit more stringent th&h mg/L is required,
additional TSS limitations and monitoring requirements will be required. These
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additioral requirements will be implementednder the multsector general
permit. There ardgwo facilities within theStudy Area with multisector general
permitsi Blake Construction Incorporatqg®@KR05Q01L84) in the Poteau River
(OK220100010010_Q0wvatershed and Robinson Brick Compd@KR050653

in Brazil Creek(OK220100030010_00) watershefobinson Brick Company
(OKRO20653 in Brazil Creek (OK220100030010_Q0watershedwill not
require a wasteload allocation as a contributing source of TSS since the
receiving stream is not impaired for T.SBlake Construction Incorporated
(OKR050L84) in the Poteau RiverdK220100010010 QOwatershed, as a
Crushed and Broken Stone operation (SIC 1422) will have a wasteload
allocation as part of the Poteau Riv&xK220100010010_QQGurbidity TMDL.

3.2.2.4 Rock, Sand and Gravel Quarries

Operators of rock, sand and gravel quarries in Oklahoma are regulated with a
generapermit (OKG950000) issued WYEQ. The general permit does not allow

di scharge of wastewater to waterbodies
impaired waterbodieslisted for turbidity for which a TMDL has not been
performed or the result of the TMDLndicates that discharge limits more
stringent than 45 mg/l for TSS are requirddEQ 2009) There are no
rock/sandgravel quaries located in the Study Area.

3.2.3 No-Discharge Facilities and Sanitary Sewer Overflows

For the purposes of these TMDLs, it is ased that nalischarge facilities do not
contributeindicator bacterialor TSS loadingHowever, it is possible the wastewater
collection systems associated withese nedischarge facilitiexcould be a source of
indicator bacterialloading, or that dischgesfrom the wastewateffacility may occur
during |l arge rainfaldl events tThadis omex c eed
municipal no-discharge facilig in the Study Aea whichis listed in Table 2. This

facility is located inthe Sallisaw CreeKOK220200030010_20watershed. Itould be
contributing to the elevated levels of instream indichtarterialloading.

Sanitary sewer overflow (SSO) from wastewater collection systems, although
infrequent, can be a major source of indicdtacterialloading to streamsSSOs have
existed since the introduction of separate sanitary sewers, and most are caused by
blockage of sewer pipes by grease, tree roots, and other debris that clog sewer lines, by
sewer line breaks and leaks, cross connections stdahm sewers, and inflow and
infiltration of groundwater into sanitary sewe&SOs are permit violations that must be
addressed by the responsible NPDES permitiée reporting of SSOs has been
strongly encouraged b¥PA, primarily through enforcement drfines. While not all

sewer overflows are reporte@®EQ has some data on SSOs availal3&0Os were
reported betweer2000 and 2012. During that period213 overflows were reported
ranging froma minimal quantityto over4.5million gallons Table 33 summaizes the

SSO occurrences by NPDES facilitie¢istorical data of reported SSOs are provided in
Appendix E.
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3.2.4 Concentrated Animal Feeding Operations

The Agricultural Environmental Management Services (AEMS) of the Oklahoma

Department of Agriculture, Food arkrestry (ODAFIF was created to help develop,
coordinate and oversee environmental policies and programs aimed at protecting the
Oklahoma environment from paliants associated with agricultural animaisd their
waste Through regulations established tyg Oklahoma Concentrated Animal Feeding
Operation (CAFO) Act, Swine Feeding Operation (SFO) Aand Poultry Feeding
Operation (PFO) Registration AGEMS works with producers and concerned citizens

to ensure that animal waste doesingiact the watersfahe State.

3.24.1 CAFO

A CAFO is an animal feeding operation that confines and fesdiast
1,000animal units for 4%lays or more in a thonth period (ODAFR2005)

The CAFO Act is designed to protect water quality through the use of best
management practs (BMP) such as dikes, berms, terraces, ditches, or other
similar structures used to isolate animal waste from outside surface drainage,
except for a 25ear, 24hour rainfall event (ODAFR005). CAFOs are
considered nalischarge facilities for the purpe®f the TMDL calculations in

this report.

CAFOsare designated byPA as significant sourssof pollution,and mayhave

the potential to cause serious impactsvater quality if not managed properly
(ODAFF 2009a).Potential problemdor CAFOs can includeanimal waste
discharges to waters of the state and failure to properly operate wastewater
lagoons.CAFOs are not considered a source of TSS loadihg location of
eachCAFO is showrin Figure 32 and is listedn Table3-4.

Regulated CAFOs within thet®ly Area operate under state CAFO licenses
issued and overseen by ODAFF and NPDES permit&€Bj. In order to
comply with this TMDL, those CAFO permits in the watershed and their
associated management plans must be reviewerdher actions to reduce
bacerial loads and achieve progress toward meeting the specified reduction
goals must be implementedhis provision will be forwarded t&PA and
ODAFF for follow up.

Table 3-1 NPDES-Permitted CAFOs in Study Area
EPA ODAFF | Max #of | Total # of
O(\?v[ilAe'rZII:D Facility ODISFF License | Swine > |Animal Units| County szzrr%%%y INDa?:g
ID Number 55 Ibs at Facility y
200717 NA 133 1454 240 240 Hughes | OK220600010119_10
Canadian River
AGNO035941|  NA 36 1483 1000 1000 Hughes | OK220600010119_10
Canadian River
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ODAFF
Owner ID

EPA ODAFF | Max # of | Total # of
Facility License | Swine > |Animal Units| County
ID

ODAFF Waterbody ID and
ID Waterbody Name

Number 55 |bs at Facility

WQ000184

NA 341 990002 2304 2304 Hughes

0OK220600010119_10
Canadian River

3.24.2 PFO

Poultry feeding operations not licensemder the Oklahoma Concentrated
Animal Feeding Operation Act must register with tls¢ate Board of
Agriculture A registered PFO is an animal feeding operation which raises
poultry and generates more than 10 tons of poultry waste (litter) perBfe@s

are required to develop an Animal Waste Management Plan (AWMP) or an
equivalent document such adNutrient Management Plan (NMP)hese plans
describe how litter will be stored and appligperly in order to protect water
guality of streams and lakéscated in the watershed\pplicable BMPs shall be
included in the Plan

In order to comply with this TMDL, the registered PFsthe watershed and
their associated management plans must be revidwetther actions to reduce
bacterialloads and achieve praggs toward meeting the specified reduction
goals must be implementedhis provision will be forwarded t&PA and
ODAFF for follow up.

Per data provided by ODAFF in May 2011, there 76PFGCs located in the
watershedas shown in Table -8. These PFOs aresmall animal feeding
operations and are not required to get NPDES permits; they are required only to
register with ODAFF. Thegenerate dry litter and do not have any significant
impact on the watershed
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Table 3-2  Point Source Discharges in the Study Area
Design | Ave/Max | Avg/Max L
V\\//\{a\ ?f;{)kz)c:jdyl\llgrr?e P((e)rlrjn?tEl\?o Facility c?)lge Facility Type Flow FC TSS EX%;?SO" Notes
y ' (mgd) | cfu/i00mL | mg/L
OK0034134 | Pocola Municipal Auth. | 4952 Sewerage system 0.275 200/400 30/45 7/31/2014 Active
Poteau River - - - .
OK220100010010_00 OK0040169 | Shady Pt Cogen. Facility | 4931 Industrial facility NA 200/400 NA/45 2/29/2016 Active
OK0042781 | Georges Colliers, Inc. #8 | 1221 Mining settling ponds NA NA 35/70 10/31/2017 | Active
OKG380011 | Heavener Utilities Auth. | 4941 | Water treatment facility 0.15 NA 20/30 12/31/2017 | Active
OK0038407 | Heavener Utilities Auth. | 4952 Lagoon system %255/ 200/400 13?5555 12/30/2014 Active
) 15/45
Poteau River OK0038849 | Heavener UA-Ind. Park | 2015 Wastewater treatment 3.3 200/400 15/23 3/31/2012 Active
0OK220100010010_40 30/45
OKG580052 | LeFlore Co. RWSD #5 4952 Lagoon system 0.07 NA 90/135 6/30/2016 Active
OK0040631 | Kansas City So. Ry. Co | 4011 Railway facility NA NA 45 8/31/2015 Active
OKPO003034 OK Foods Heavener NA Pretreatment NA NA NA NA Inactive
Brazil Creek .
OK220100030010 00 OK0027731 Bokoshe PWA 4952 Lagoon system 0.09 NA 90/135 7/31/2013 Active
0OK0021881 Wilburton PWA 4952 Sewerage systems 0.75 200/400 1?%?355 11/30/2015| Active
Bandy Creek - -
0K220100040080_00 OK0033812 | Wilburton PWA-South 4952 NA NA NA NA NA Inactive
OKO0034550 | East OK State College | 4952 NA NA NA NA NA Inactive
OKP000028 | Franklin Electric Co., Inc. | NA Pretreatment NA NA NA NA Inactive
Sans Bois Creek . .
0K220200040010_40 OK0030694 Town of Quinton 4952 Lagoon system 0.111 NA 90/135 |09/30/2016| Active
Canadian River . .
OK220600010119 10 OK0037818 Town of Calvin 4952 Lagoon system 0.028 200/400 90/135 6/30/2017 Active
NA = not available or not applicable.
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2014 Bacterial and Turbidity TMDLs in the Lower Arkansas River Area Pollutant Source Assessment

Table 3-3  NPDES No-Discharge Facilities in the Study Area

Facility Facility ID County Facility Type Type Waterbody ID Waterbody Name

Marble City WWT S20208 Sequoyah Total Retention Municipal 0OK220200030010_20 Sallisaw Creek

Table 3-4  Sanitary Sewer Overflow Summary (2000-2012)

Pocola Municipal Auth. OKO0034134 OK220100010010_00 | S20102 50 1/13/2000 8/7/2012 N/A 800,000
Heavener Utilities Auth. OK0038407 OK220100010010_40 | S20119 32 6/1/2004 12/2/2011 NA 6,500
LeFlore Co. RWSD #5 OKG580052 OK220100010010_40 | S20114 2 4/8/2002 7/10/2012 NA 34,500
Bokoshe PWA OK0027731 OK220100030010_00 | S20115 2 4/2/2004 4/25/2011 500 500
Wilburton PWA 0OK0021881 OK220100040080_00 | S20104 116 6/20/2001 4/11/2012 NA 100,000
Town of Quinton OK0030694 0OK220200040010_40 | S20202 10 3/17/2000 7/10/2010 NA 4.5 million
Town of Calvin OKO0037818 OK220600010119_10 | S20666 1 7/16/2008 7/16/2008 NA NA

NA = not available
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Figure 3-1 Locations of NPDES-Permitted Facilities in the Study Area
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