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Red River Bacterial and Turbidity TMDLSs Acronyms and Abbreviations

AEMS
AFO
ASAE
BMP
BOD
CAFO
CBOD
CFR
cfs
cfu
CPP
CWA
DEQ
DMR
E. coli
ENT
EPA
HUC
IQR
LA
LDC
LOC
mg
mgd
mg/L
mL
MOS
MS4
NPDES
NRCS
NRMSE

ACRONYMS AND ABBREVIATIONS

Agricultural Environmental Management Service
Animal Feeding Operation

American Society of Agricultural Engineers
Best management practices

Biochemical Oxygen Demand

Concentrated Animal Feeding Operation
Carbonaceous Biochemical Oxygen Demand
Code of Federal Regulations

cubic feet per second

colony-forming unit

Continuing Planning Process

Clean Water Act

Oklahoma Department of Environmental Quality
Discharge monitoring report

Escherichia coli

Enterococci

U.S. Environmental Protection Agency
Hydrologic unit code

Interquartile range

Load allocation

Load duration curve

Line of organic correlation

Million gallons

Million gallons per day

Milligram per liter

Milliliter

Margin of safety

Municipal separate storm sewer system
National Pollutant Discharge Elimination System
Natural Resources Conservation Service
Normalized root mean square error
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Red River Bacterial and Turbidity TMDLSs Acronyms and Abbreviations

NTU
OAC
OLS
0.S.

ODAFF
OKWBID
OPDES
OSWD
owWQs
OWRB
PBCR
PRG
RMSE
SH
SSO
TMDL
TSS
USDA
USGS
WWAC
WLA
WQM
WQMP
WQS
WWTF

Nephelometric turbidity unit

Oklahoma Administrative Code

Ordinary least square

Oklahoma statute

Oklahoma Department of Agriculture, Food and Forestry
Oklahoma Waterbody Identification Number
Oklahoma Pollutant Discharge Elimination System
Onsite wastewater disposal

Oklahoma Water Quality Standards
Oklahoma Water Resources Board

Primary Body Contact Recreation

Percent reduction goal

Root mean square error

State Highway

Sanitary sewer overflow

Total Maximum Daily Load

Total Suspended Solids

U.S. Department of Agriculture

U.S. Geological Survey

warm water aquatic community

wasteload allocation

Water quality monitoring

Water Quality Management Plan

Water quality standard

wastewater treatment facility
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Red River Bacterial and Turbidity TMDLSs Executive Summary

EXECUTIVE SUMMARY

ES-1 OVERVIEW

As promulgated by SectiotD2 of the Clean Water Act (CWA), théS. Environmental Protection Agency
(EPA) has delegated authoritty the Oklahoma Department of Environmental Quality (DESpartially
oversee th@ational Pollutant Discharge Elimination System (NPDES) Progretime State of Oklahoma.
Exceptions are agricultureetained by State Department of Agriculture, Food, and Forestry), and the oil &
gas industry (retained by the Oklahoma Corporation Commission) for which EPA has retained permitting
authority. The NPDES Program in Oklahoma, in accordance with an agreertvee¢i®EQ and EPA, is
implemented via the Oklahoma Pollutant Discharge Elimination System (OPDES) Act2H3tle
Chapter606 (http://www.deq.state.ok.us/rules/606.3df

This total maximum dailyload (TMDL) report documents the data and assessment used to establish
TMDLs for the pathogen indicator bacterigsgherichia coli(E. coli), Enterococciland turbidity for
selectedwaterbodies in thdRed River Study Area in Oklahoma Elevated levels of ghogen indicator
bacteria in aquatic environments indicate thata#erbodyis contaminated with human or animal feces and
that a potential health risk exists for individuals exposed to the water. Elevated turbidity levels caused by
excessive sediment loagy and stream bank erosion impact aquatic communities

Data assessment af®yIDL calculations are conducted in accordance with requirements of Section 303(d)
of the CWA, Water Quality Planning and Management Regulatid@<CER Part 13)) EPA guidance, and

DEQ guidance and procedurd3EQ is required talevelopTMDLs for all impaired waterbodies which are

on the 303(d) list. Then the draft TMDL goesEPA for reviewbefore submitting it for public comment
After the public comment period, the TMDL is submitted to EPA for final apprévat.e EPA approves

the final TMDL, then the waterbodijs moved to Category 4a dfie Integrated Report, where itmains

until it reachesompliance withO k | a h eovatex guality standards (WQS)

The purpose of this TMDLstudy is to establish pollutant load allocations for indicator bactarid
turbidity in impaired waterbodies, which is the first step toward regjowater quality and protecting
public health TMDLs determine the pollutant loading a waterbody can assimilate without exceeding the
WQS for that pollutantTMDLs also establish the pollutant load allocation necessary to meet the WQS
established for a watbody based on the relationship between pollutant sources-atréamwater quality
conditions A TMDL consists of a wasteload allocation (WLApad allocation(LA), and a margin of
safety (MOS) The WLA is the fraction of the total pollutant load apjmned to point sources, and
includes stormwiazr discharges regulated unddPQES as point sourceEhe LA is the fraction of the total
pollutant load apportioned to nonpoint sourdd®S can be implicit and/or expliciThe implicit MOS is
achieved by ueg conservative assumptions in the TMDL calculatigkisexplicit MOS is a percentage of

the TMDL set aside to account for thack of knowledgeassociated with natural process in aquatic
systems, model assumptions, and data limitations.

This report doesot stipulate specific control actions (regulatory controls) or management measures
(voluntary best management practices) necessary to reduce bactarmbidity within each watershed
Watersheespecific control actions and management measures willdsttified, selected, and implemented
under a separate process

ES -2 PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

This TMDL report focuses on waterbodies in tedRiversStudyArea identified inTable ES1, which
DEQ placed in Category [303(d) list] ofthe Water Quality in Oklahoma, 2@ Integrated Reporfor
nonsupport of primary body contact recreation (PB6Rhe Fish and Wildlife PropagatieiWarm Water
Aquatic Community (WWAQG beneficial uses

Elevated levels of bacteriar turbidity above the WQSiecessitates the development of a TMOlhe

TMDLs established in this report are a necessary step in the process to develop the pollutant loading
controls needed to restore tRBCRor theFish & Wildlife Propagatiobeneficialuses designated for each
waterbody
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Table ES-2 summarizes water quality data collected during primary contact recreation season from the
water quality monitoring (WQM) stations between @Gihd 2038 for each bacterial indicator. The data
summary inTable ES2 provides a general understanding of the amount of water quality data available and
the severity of exceedances of the water quality criteria. This data collected during the primary contact
recreation season includes the data used to support the deoigitate specific waterbodies within the
Study Area on the DEQ 2@1303(d) list (DEQ2015).

ES-2.1 Chapter 45 : Criteria for Bacteria

The definition of PBCR and the bacterial WQSs for PB&R summarized by the following
excerpt froniritle 785, Chapted5-5-16 of the Oklahoma WQSs.

(@). Primary Body Contact Recreation involves direct body contact with the water where a
possibility of ingestion exists. In 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.

(b). In waters deignated 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.

(c). Compliance with 785:4%-16 shal 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
prescribed therefore. Pxdded, 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 criterion is 126/100~or
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
advisory and pemitting purposes, no sample shall exceed a 75%-sied
confidence level of 235/100 ml in lakes and high use waterbodies and the 90% one
sided confidence level of 406/100 ml in all other Primary Body Contact Recreation
beneficial use areas. These valus 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 126/100 mitérs 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%sisel confidence level of
61/100 ml in lakesrad high use waterbodies and the 90%-sided 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 sections 303(d)daB05(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 Bacteria

Toimplement Okl ahomaés WQS f or EHiEdR46impiddRMBation ofo mul gat
Okl ahomads Wat er (OWRB20I6D). yThe &xcerpt dedow dream Chapter 46:
785:4615-6, 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.
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(@). 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 Septembee&th 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 €. coli).

(1) The Primary Body Contact Recreation subcategory designated for a waterbody shall
be deemed to be fully supported with resped.tooli if the geometric mean of 126
colonies per 100 ml is met. These values are based upon all samples collected over
the recreatiorperiod in accordance with OAC 785:46-3(c).

(2) The Primary Body Contact Recreation subcategory designated for a waterbody
shall be deemed to be not supported with respekt tli if the geometric mean of

126 colonies per 100 ml is not met. These values based upon all samples
collected over the recreation period in accordance with OAC 785%8(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 therecreation period in accordance with OAC 785:46-3(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 m&hese values are based upon all samples collected
over the recreation period in accordance with OAC 7851863(c).

Where concurrent data exist for multiple bacterial indicators on the same waterbody, each
indicator group must demonstrate compliance withe numeric criteria prescribed
(OWRB 20159).

As stipulated in the WQS, only the geometric mean of all samples collected over the recreation
period shall be used to assess the impairment status of a stream. Therefore, only the geometric
mean criteriaare used to develop TMDLs f&. coliand Enterococci bacterial indicators.

It is worth noting that the Oklahoma Water Quality Standards (OWQS) prior to July 1, 2011
contained three bacterial indicators (fecal colifofn,coli and Enterococci). Since Jull, 2011

the WQS address onl. coli and Enterococci bacteria. Therefore, bacterial TMDLs are
developed only foE. coliand/or Enterococci impaired streams.
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Table ES- 1

Designated Use

Excerpt from the 2014 Integrated Report i Oklahoma 303(d) List of Impaired Waters (Category 5)

Designated Use

Waterbody ID Waterbody Name Sl\t/lri?:? TDMaItDeL Priority ENT E.coli |Primary Body Contacf  Turbidity Warm Water
Recreation Aquatic Life
OK311100010230_00 Bills Creek 8.43 2025 4 X N I
OK311100010250_00 Walnut Bayou 10.82 2025 4 X N F
OK311100010300_00 Fleetwood Creek 10.91 2022 3 X X N N*
OK311100020010_10 Hickory Creek 37.28 2019 2 X N F
OK311200000080_00 Dry Creek 20.96 2019 2 X X N N*
OK311300020010_10 Cache Creek, East 17.08 2016 1 X N N*
OK311300040060_00 Medicine Creek 17.71 2016 1 X N F
OK311310010010_00 Red River 88.02 2022 3 X N** X N
0OK311310020010_10 Cache Creek, West 19.17 2025 4 X N E
0OK311310020060_00 Blue Beaver Creek 18.33 2019 2 X N |
0OK311310030040_00 Little Deep Red Creek 33.57 2016 1 X X N N*

ENT = Enterococci; N = Not attaining; X = Criterion exceeded; | = Insufficient information; F = Fully supporting
*: Due to low DO, not addressed in this report.
** Impaired for enterococci, but TMDL was done in 2007.

Source: 2014 Integrated Report, DEQ 2015
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Table ES- 2 Summary of Indicator Bacterial Samples from Primary Body Contact Recreation Subcategory Season May 1 to September
30, 2000-2013

Number of Geometric Mean Assessment Results /
samples Conc (cfu/100 ml) Recommended Actions

Waterbody ID Waterbody Name Indicator

Insufficient data / No action

OK311100010230_00 | Bills Creek
Insufficient data / Delist

Meeting WQS / No action
Impaired / TMDL
Impaired / TMDL
Impaired / TMDL
Meeting WQS / No action
Impaired / TMDL

OK311100010250_00 | Walnut Bayou

OK311100010300_00 | Fleetwood Creek

OK311100020010_10 | Hickory Creek

Insufficient data / Delist

OK311200000080_00 | Dry Creek
Insufficient data / Delist

Meeting WQS / No action

Impaired / TMDL

Meeting WQS / No action

Impaired / TMDL

Meeting WQS / No action

Impaired and 2007 TMDL / No action
Meeting WQS / No action

Impaired / TMDL

OK311300020010_10 | Cache Creek, East

OK311300040060_00 | Medicine Creek

OK311310010010_00 | Red River

OK311310020010_10 | Cache Creek, West

Insufficient data / No action
OK311310020060_00 B|Ue Beaver Cl’eek Existing S a mp | es i n d i cat e
/ TMDL

Impaired / TMDL

OK311310030040_00 | Little Deep Red Creek

Impaired / TMDL

E. coli (EC) water quality criterion = Geometric Mean of 126 counts/100 mL
Enterococci (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL
TMDLs will be developed for waterbodies that are highlighted
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ES-2.3 Chapter 4 5: Criteria for Turbidity

The beneficial use of WWAC is one of several subcategories of the Fish and Wildlife Propagation

use established to manage the variety of communities of fish and shellfish throughStatéhe

(OWRB 20158). The numeric criteria for turbidity to maintalmn d pr ot ect t he use
Wil dlife Propagat5laf(oisasrfalows: Ti t |l e 785: 45

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

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

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

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

(D) Elevated turbidity levels may be expected during, and for several days after, fevewof.
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Table ES- 3 Summary of Turbidity Data Excluding High Flow Samples, 2001-2014

RN ES
exceeding
criterion

Number of turbidity Number of samples
samples greater than 50 NTU

. Average Assessment Results /
Waterbody ID Waterbody Name WQM Stations Turbidity (NTU) Recommended Actions

. 311100010230-001SRF & - .
0OK311100010230_00 Bills Creek 311100010230-002SRE Insufficient data / No action

OK311100-03-0010G & Impaired, but not listed in
311100030010-001AT 303d /TMDL

OK311100010250_00 Walnut Bayou

OK311100010300 00 | Fleetwood Creek OK311100-01-0300D Impalredl\?giczt?olno TMDL/

0OK311100020010_10 Hickory Creek OK311100-02-0010M Meeting WQS / No action

0OK311200000080_00 Dry Creek OK311200-00-0080G Impaired Sg‘i;i%io TMDL

Impaired, but not listed in
0OK311300020010_10 Cache Creek, East OK311300-02-0010M 303d / TMDL

0OK311300040060_00 Medicine Creek OK311300-04-0060H Meeting WQS / No action
0OK311310010010_00 Red River 311310010010-001AT Impaired / TMDL
OK311310020010_10 Cache Creek, West OK311310-02-0010M 1 Meeting WQS / Delist
0OK311310020060_00 Blue Beaver Creek 0OK311310-02-0060G . Meeting WQS / No action

Little Deep Red 02 Impaired and 2010 TMDL /
0OK311310030040_00 Creek OK311310-03-0040D No action

Table ES- 4 Regression Statistics and TSS Goals

Waterbody ID Waterbody Name TSS Goal (mg/L)?

0OK311100010250_00 Walnut Bayou 23.9
OK311300020010_10 East Cache Creek 60.0
0OK311310010010_00 Red River 86.6

# Calculated using the regression equation and the turbidity standard (50 NTU)
® Based on the goodness-of-fit of the turbidity-TSS regression (NRMSE)
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ES-24 Chapter 46 : Implementation of OWQS for Fish and Wildlife
Propagation

Chapter 46) mpl ement ati on of Ok | a h o(OWRB2015Wadeseribes Qual i t -
Okl ahomads WQS for Fish and Wildlife Propagatio
155, stipulaés how water quality data will be assessed to determine support of fish and wildlife
propagation as well as how the water quality target for TMDLs will be defined for turbidity.

Assessment of Fish and Wildlife Propagation support

(@). Scope. The provisions tiis 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.

(e). Turbidity. The criteria for turbidity stated in 785:4812(f)(7) shall constitute the
screening levels for turbidity. The tests for use support shall follow the default protocol in
785:46-15-4(b).

785:4615-4. Default protocols
(b). Short term average numerical parameters.

(1) Short term average numerical parameters are based epposure periods of less
than seven days. Short 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 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 curently 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
controlled. If data fron 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 short term averdfjat 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 expressedanass load, total suspended solids (TSS) are used as a
surrogate for the TMDLSs in this repofitherefore, both turbidity and TSS data are presented

Table ES-3 summarizes a subset of water quality data collected for turlz@dyTSSunder base
flow conditions, whichDEQ considers to be all flows less than thé' 86w exceedance percentile
(i.e., the lower 7% of flows). Water quality samples collected under flow conditions greater than
the 25" flow exceedance percentile (highest flows) were theeeéocluded from the data set used
for TMDL analysis

ES-2.5 Chapter 46 : Minimum number of samples
Chapter 46,] mpl ement at i on o RualiykStandard@wWRB2015)Vdesaibes
minimum number of samples to assess beneficial use.
785:46:15-3 Data requirements

(d). Minimum number of samples

(1) StreamsExcept when (f) of this Section or any of subsection (e), (h), (i), (i), (k), (1),
or (m) d 785:4615-5applies, a minimum of 10 samples shall be required to assess
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beneficial use support due to field parameters including but not limited to DO, pH
and temperature, and due to routine water quality constituents including but not
limited to colifom bacteria,dissolvedsolids and saltsAnalyses may be aggregated

to meet the 10 sample minimum requirements invatable stream reaches that

are 25 miles or less in length, and in wadable stream reaches that are 10 miles or
less in length, ifwater quality conditions are similar at all sites. Provided, a
minimum of 10 samples shall not be necessary if the existing samples already assure
exceedance of the applicable percentage of a prescribed screening level.

ES -3 POLLUTANT SOURCE ASSESSMENT

A pollutant source assessment characterizes known and suspected sources of pollutant loading to impaired
waterbodies. Sources within a watershed are categorized and quantified to the extent that information is
available. Bacteria originate from waiiniooded anima and sources may be point or nonpoint in nature.
Turbidity may originate fromOPDESpermitted facilities, fields, construction sites, quarries, stormwater
runoff and eroding stream banks.

Point sources are permitted through @RDESprogram.OPDESpermited facilities that discharge treated
sanitary wastewater are required to monitor fecal coliform under the current permits and will be required to
monitor E. coli when their permits come to renew. These facilities are also required to monitor TSS in
accodance with their permitslhere arell active permitted municipal or industrial point source facilities
within the Study Area.

Nonpoint sources include those sources that cannot be identified as entering a waterbody at a specific
location. Nonpoint sourcesnay emanate from land activities that contribute bacteria or TSS to surface
water as a result of rainfall runoffor the TMDLs in this report, all sources of pollutant loading not
regulated byYDPDESpermits are considered nonpoint sources.

Sediment loaithg of streams can originate from natural erosion processes, including the weathering of soil,
rocks, and uncultivated land; geological abrasion; and other natural phenomena. There is insufficient data
available to quantify contributions of TSS from thesdural processes. TSS or sediment loading can also
occur under nomunoff conditions as a result of anthropogenic activities in riparian corridors which cause
erosive conditions. Given the lack of data to establish the background conditions for TS8/turbid
separating background loading from nonpoint sources whether it is from natural or anthropogenic processes
is not feasible in this TMDL development.

Table ES5 summarizes the point and nonpoint sources that contribute bacteria or TSS to each @espectiv
waterbody.
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Waterbody ID

Table ES-5

Waterbody Name

Municipal

OPDES
Facility

Summary of Potential Pollutant Sources by Category

Industrial

OPDES
Facility

MS4

OPDES No

Discharge
Facility

Construction
CAFO Mines Stormwater
Permit

Multi-
Sector
General
Permit

Nonpoint
Source

OK311100010230_00 Bills Creek (0] (%] (%] (0]
I OK311100010250_00 Walnut Bayou (0] Bacteria/T urbidityl
I 0OK311100010300_00 Fleetwood Creek Bacteria I
I OK311100020010_10 Hickory Creek o] @ %) @ g Bacteria I
I 0OK311200000080_00 Dry Creek (0] a I
I OK311300020010_10 Cache Creek, East (@) (0] (0] (0] (7] a BacteriajTurbidityI
I OK311300040060_00 Medicine Creek Bacteria I
I OK311310010010_00 Red River (%) 1] 1] (%] (%] ] Turbidity I
I OK311310020010_10 Cache Creek, West 1] Bacteria I

0OK311310020060_00 Blue Beaver Creek Bacteria

OK311310030040_00 | Little Deep Red Creek (@) (/] (0] Bacteria

O: Facility present in watershed and potential as contributing pollutant

@: Facility present in watershed, but not recognized as pollutant

No facility present in watershed
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ES -4 UsING LoAD DURATION CURVES TO DEVELOP TMDLS

The TMDL calculations presented in this report are derived from load duration curves (LDC). LDCs
facilitate rapid development of TMDLs, and as a TMBévelopment 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 descriptors of this powerful tool for
displayirg 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 inTiéDdost
implementation phase of the restoration of the watetlity for a waterbody. Plotting future monitoring
information on the LDC can show trends of improvement to sources that will identify areas for revision to
the watershed restoration plan. The low cost of the LDC method allows accelerated developmébdt of TM
plans on more waterbodies and the evaluation of the implementation of WLAs and BMPs. The technical
approach for using LDCs for TMDL development includes the following steps:

1. Prepare flow duration curves for gaged and ungaged WQM stations.
2. Estimate exishg loading in the waterbody using ambient bacterial water quality data.

3. Edtimate loading in the waterbody using measured TSS water quality data and turbidfiterted
data.

4. Use LDCs to identify the critical condition that will dictate loadneguctions 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
which to characterize the appropriate flow level for the assessmernticdl@conditions. For waterbodies

i mpacted by both point and nonpoint sources, t he
occur during high flows, when rainfall runoff would contribute the bulk of the pollutant load, while the
Apoint csiouirceal conditiond would typically occur d

facilities (WWTF) effluents would dominate the base flow of the impaired water. However, flow range is
only a general indicator of the relative proportion of point/nampoontributions. Violations have been
noted under low flow conditions in some watersheds that contain no point sources.

LDCs display the maximum allowable load over the complete range of flow conditions by a line using the
calculation of flow multipliedby a water quality criterion. The 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 following are the basic steps in developing a LDC:

1. Obtain daily flow data forthe site of interest from the U.S. Geological Survey (USGS), or if
unavailable, obtain projected flow from a nearby USGS site.

2. Sort the flow data and calculate the flow exceedance percentiles.
3. Obtain the water quality data.

For bacterial TMDLs, obtairthe water quality data from the primary contact
recreation season (May 1 through September 30)

For turbidity TMDLSs, obtairavailable turbidity and TSS water quality data.

4. Displaya curve on a plot that represents the allowable load determined by multigigirextual or
estimated flow by the WQS for each respective bactierditator.

5. Display a curve on a plot that represents the allowable load determined by multiplying the actual or
estimated flow by the W, for TSS.
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6. For bacterialTMDLs, display anddifferentiateanother curve derived by plotting the geometric mean
of all existingbacterialsamples continuously along the full spectrum of flow exceedance percentiles
which representthe observed load in the stream

7. For turbidity TMDLs, matchthe waterquality observations with the flow datafn the same date and
determinethe corresponding exceedance percenRlet the flow exceedance percentiles and daily
load observatins in a load duration ploSgction 5)

ES-4.1 Bacterial LDC

For bacterialTMDLSs, 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 TSS LDC

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

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

where:

WQ g0 = Waterbody specific TSS concentration derived from regression analysis
results presented in Table-3

Unit conversion factor = 5.39377

ES-4.3 LDC Summary

The LDC approach recognizes that the assimilative capacity of a waterbody depends on the flow,
and that maximum allowable loading varies with flow condition. Existing loading and load
reductions required to meet the TMDL water quality target can alsolbg@latad undewvarious

flow conditions. The difference between existing loading and the water quality target is used to
calculate the loading reductions required.

Historical observations of bacteria were plotted as a separate LDC based on the geometnic mea
all samplesilt is noted that the LDCs for bacteria were based on the geometric mean standards or
geometric mean of all sampldsis inappropriate to compare single sanipdeterialobservations

to a geometric mean water quality criterion in the L Bi@refore individuabacterialsamples are

not plotted on the LDCs

Historical observations of TSS and/or turbidity concentrations are paired with flow data and are
plotted on the LDC for a stream.

ES -5 TMDL CALCULATIONS

A TMDL is expressed as the sum df WLAs (point source loads), LAs (nonpoint source loads), and an
appropriate MOS, which attempts to accounttiier lack of knowledgeoncerning the relationship between
pollutant loadingand water qualityThis definition can be expressed by the follogveguation:

TMDL = WLA_wwre + WLA yss + LA + MOS
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The WLA is the portion of the TMDL allocated to existing and future point sources. The LA is the portion
of the TMDL allocated to nonpoint sources, including natural background sources. The MOS is intended to
ensure that WQSs will be met.

Bacterial PRG

For each waterbody the TMDLs presented in this report are expressetbag forming units
(cfu) per dayacross the full range of flow conditiariSor information purpose, percent reductions
are also providedrhe difference between existing loading ahd tvater quality target is used to
calculate the loading reductions requiréer bacteria, the PRG is calculated by reducing all
samples by the same percentage until thengédc mean of the reduced sample values meets the
correspondingacterialgeanetic mean standard (126 cfu/100 ml fiér coli and 33 cfu/100 mi

for Enterococci) with 10% df1OS.

ES-5.1

Table ES-6 presentsthe percent reductions necessary for each bacterial indicator causing
nonsupport of the PBCR use in each waterbody of the Study Area

Table ES- 6 Percent Reductions Required to Meet Water Quality Standards for Indicator
Bacteria
Required Reduction Rate
Waterbody ID Waterbody Name
E. coli Enterococci
0OK311100010250_00 Walnut Bayou - 73.5%
0OK311100010300_00 Fleetwood Creek 79.8% 97.0%
OK311100020010_10 Hickory Creek - 62.8%
0OK311300020010_10 Cache Creek, East - 70.9% I
0OK311300040060_00 Medicine Creek - 79.4% I
0OK311310020010_10 Cache Creek, West - 79.0%
0OK311310020060_00 Blue Beaver Creek - 87.9%
0OK311310030040_00 Little Deep Red Creek 11.5% 93.0%

ES-5.2

TSS PRG

PRGs for TSS are calculated as tfeguired overall reduction so that no more thafoldf the
samples exceed the water quality target for TB%® PRGs for the waterbodiesquiring turbidity
TMDLs in thisreport are summarized rable ES-7.

TMDL Percent Reductions Required to Meet Water Quality Targets for Total
Suspended Solids

Table ES-7

Waterbody ID
0OK311100010250_00
0OK311300020010_10
0OK311310010010_00

Waterbody Name
Walnut Bayou 63.5%
Cache Creek, East 34.3%
Red River 92.8%

Required Reduction Rate

Seasonal Variation

ES-5.3

The TMDL, WLA, LA, and MOS vary with flow condition, and are calculated at ev&rfidv
interval percentileThe WLA component of each TMDL is the sum of all WLAs witldach
contributing watershed’he LA can then be calculated faiows:
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LA=TMDL i MOS-x WL A

Federal regulations40 CFR 8130.7(c)()require that TMDLs account for seasonal variation in
watershed conditionsnd pollutant loading.

The bacterial TMDLs established in this report adhere to the seasonal apEIication of the Oklahoma
WQS which limits the PBCR use to the period of Mayhrough Septembe0™".

The TSS TMDLs established in this report adhere tostgsonal application of the Oklahoma
WQS for turbidity, which applies to seasonal base flow conditions only. Seasonal variation was
also accounted for in these TMDLs by using more thanyieags of water quality data and by
using all available USGS flow records when estimating flows to develop flow exceedance
percentiles.

ES-5.4 MOS

Federal regulation40 CFR 8130.7(c)(D)also require that TMDL#clude an MOSThe MOS
which can be implicit or expliciis a conservative measure incorporated into the TMDL equation
that accounts for thiack of knowledgeassociated with calculating the allowable pollutant loading
to ensue WQSs are attained

ForbacterialTMDLs, an explicit MOS was set at %)

For turbidity, the TMDLs are calculated for TSS instead of turbidityus, the quality of the
regression has a direct impact on confidence of the TMDL calculafitvesbetter theegression
is, the more confidence there is in the TMDL targ@is a result, it leads to a smalliOS. The

selection of MOS is based on thrmalized root mean square err(dRMSE) for each

waterbody(Table ES4).

The TMDL represents a continuum of tted load over all flow conditions, rather than fixed at a single
value, because loading capacity varies as a function of the flow present in the stream. The higher the flow
is, the more wasteload the stream can handle without violating water qualitarsin@egardless of the
magnitude of the WLA calculated in these TMDLs, future new discharges or increased load from existing
discharges will be considered consistent with the TMDL providedfABESpermit requires irstream

criteria to be met.

ES -6 REASONABLE ASSURANCE

Reasonable assurance is required by the EPA guidance for a TMDL to be approvable only when a
waterbody is impaired by both point and nonpoint sources and where a point source is given a less stringent
wasteload allocation based on an assumption that nuinpoiirce load reductions will occur. In such a

case, ireasonable assurancedo that the NPS | oad redu

In this report, all point source discharges either already have or will be given discharge limitatitmenless

or equal to the water quality standards numerical criteria. Therefore, reasonable assurance is derived from
Oklahoma Pollutant Discharge Elimination System (OPDES). The wasteload allocations for MS4s will be
implemented through the OPDES MS4 permit$S4 permits contain specific requirements for the
regulated communities/facilities to establish a comprehensive stormwater management program (SWMP)
or stormwater pollution prevention plan (SWP3) to implement best management practices (BMPs), public
educdion and outreach, and illicit discharge elimination.

Reasonable assurance that nonpoint sources will meet their allocated amount in the TMDL is dependent
upon the availability and implementation of nonpoint source pollutant reduction plans, controlsPsr BM
within the watershed. The OCC has responsibilities for the state's NPS program defined in Section 319 of
CWA. DEQ will work in conjunction with OCC and other federal, state, and local partners to meet the load
reduction goals for NPS. All waterbodiesegprioritized as part of the Unified Watershed Assessment
(UWA) and that ranking will determine the likelihood of an implementation project in a watershed.

DRAFT ES11 May 2016


http://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol22/pdf/CFR-2011-title40-vol22-sec130-7.pdf
http://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol22/pdf/CFR-2011-title40-vol22-sec130-7.pdf

Red River Bacterial and Turbidity TMDLSs Executive Summary

ES -7 PuUBLIC PARTICIPATION

A public notice for the draft TMDL report will be sent to local newspapers, government agencies,
stakeholders in the Study Area affected by these draft TM&Ma stakeholdensho have requested copies

of all TMDL public notices. The public notice (which includes the dr@8 ZMDL factsheet) and draft
TMDL report will be posted at the following DEQ website: www.deg.state.ok.us/wgdnew/index.htm. The
public will have an opportunity to review the draft TMDL report and make written comments.

The public comment period lasts 45/daDepending on the interest and responses from the public, a public
meeting may be held within the watershed affected by the TMDLs in this report. If a public meeting is held,
the public will also have opportunities to ask questions and make format@rahents at the meeting
and/or submit written comments at the public meeting.

All written comments received during the public notice period become a part of the record of these
TMDLs. All comments will be considered and the TMDL report will be revisedoraieg to the
comments, if necessary, prior to the ultimate completion of these TMDLs for submission to EPA for final
approval.
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SECTION 1 INTRODUCTION

1.1 TMDL PROGRAM BACKGROUND

As promulgated by Sectio#D2 of the Clean Water Act (CWA), thé.S. Environmental Protection
Agency (EPA) has delegated authority to the Oklahoma Department of Environmental Quality (DEQ)
to partially oversee th@lational Pollutant Discharge Elimination System (NPDES) Progratine

State of Okhhoma. Exceptions are agriculture (retained by State Department of Agriculture, Food, and
Forestry), and the oil & gas industry (retained by the Oklahoma Corporation Commission) for which
EPA has retained permitting authority. The NPDES Program in Oklghmmaccordance with an
agreement between DEQ and EPA, is implemented via the Oklahoma Pollutant Discharge Elimination
System (OPDES) Act [Titl@52, Chapte606 http://www.deqg.state.ok.us/rules@@df)).

Section 303(d) of the CWA ariePA Water Quality Planning and Management Regulat[ddsCode

of Federal Regulation&CFR) Part 13(Q require states to develop total maximum daily loads (TMDL)
for all waterbodiesand pollutants identified by the Regional Administrator asablét for TMDL
calculation Waterbodiesand pollutants identified on the approved 303(d) list as not meeting
designated uses where technoldigged controls are in place will be given a higher priority for
development of TMDLsTMDLs establish the allowabl®adings of pollutants or other quantifiable
parameters for a waterbody based on the relationship between pollution sourtestaaimwater
quality conditions, so states can implement water qubhsed controls to reduce pollution from point
and nompoint sourcegnd restore and maintain water quallBPA 1991).

This report documents the data and assessment used to establish TMDLs for the pathogen indicator
bacteria[Escherichia coli (Ecoli) and Enterococdi and turbidityfor selectedvaterbodies in th®ed

River areain Oklahoma Elevated levels of pathogen indicator bacteria in aquatic environments
indicate thata waterbodyis contaminated with human or animal feces and that a potential health risk
exists for individuals exposed tbe water Elevated turbidity levels caused by excessive sediment
loading and stream bank erosion impact aquatiogicalcommunities

Data assessment and TMDL calculations are conduntegcordance with requirements of Section

303(d) of the CWA, WateQuality Planning and Management Regulations GFR Part 130)EPA

guidance, and Oklahoma Department of Environmental QualiBQ) guidance and procedurd3EQ

is required to submit all TMDLs tBPA for review Approved 303(d) listed waterbogbollutantpairs

or surrogates TMDLs will receive notification of the approval or disapproval acfione theEPA
approves a TMDL, then the waterbody may be moved
Quality Monitoring and Assessment Report, where it remaimf compliance with water quality

standards (WQS) is achieveeRA 2003)

The purpose of this TMDIstudywas to establish pollutant load allocations for indicator bactani
turbidity in impaired waterbodies, which is the first step toward restasiaigr quality and protecting
public health TMDLs determine the pollutant loading a waterbody can assimilate without exceeding
the WQS for that pollutanTMDLs also establish the pollutant load allocation necessary to meet the
WQS established for a watertly based on the relationship between pollutant sourcefestteam
water quality conditionsA TMDL consists of a wasteload allocation (WLA), load allocation (LA),
and a margin of safety (MOSJhe WLA is the fraction of the total pollutant load appamgd to point
sources, and includes stormwater discharges regulated GRIBES The LA is the fraction of the
total pollutant load apportioned to nonpoint sourd#®S can be implicit and/or explici&n implicit

MOS is achieved by using conservative asgtions in the TMDL calculationgi\n explicit MOSis a
percentage of the TMDL set aside to account foldbk of knowledgeassociated with natural process

in aquatic systems, model assumptions, and data limitations.

This report does not stipulate specifiontrol actions (regulatory controls) or management measures
(voluntary best management practices) necessary to reduce bacterkzidity within each watershed

! All future references to bacteria in this document imply these two fecal pathogen indicator bacterial groups unless

specifically stated otherwise
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Watersheespecific control actions and management measures will be identified, selenttd, a
implemented under a separate process involving stakeholderdiwehend work in the watersheds,
along withtribes,andlocal, state, and federal government agencies

This TMDL report focuses on waterbodies tEHEQ placed in Categor§y [303(d) list] d the Water
Quality in Oklahoma, 2D4 Integrated Reporfor nonsupport of pmary body contact ecreation
(PBCR) or Fish & Wildlife Propagation beneficial use§he waterbodiesonsidered for TMDL
developmenin this reportare listed inTable 1-1:

Table 1-1 TMDL Waterbodies

I Bills Creek 0OK311100010230_00 I
I Walnut Bayou 0OK311100010250_00 I
I Fleetwood Creek 0OK311100010300_00 I
I Hickory Creek OK311100020010_10 I

Dry Creek OK311200000080_00

Cache Creek, East 0OK311300020010_10

Medicine Creek 0OK311300040060_00

Red River OK311310010010_00

Cache Creek, West OK311310020010_10

Blue Beaver Creek 0OK311310020060_00

Little Deep Red Creek OK311310030040_00

Figure 1-1 shows these Oklahoma waterbodies and their contributing watershagsmap ale
displays locations of the water quality monitoring (WQM) stations used as the basis for placement
of these waterbodies on the Oklahoma 303(d) Tistese waterbodies and their mumding
watersheds are hereinafter referred to as the Study Area.

TMDLs are required to be developed whenever elevated levels of pathogen indicator bacteria or
turbidity are above the WQS numeric criterion. The TMDLs established in this report are a
necesary step in the process to develop the pollutant loading controls needed to restore the PBCR
or Fish & Wildlife Propagation use designated for each waterbddyple 1-2 provides a
description of the locations of WQM stations on the 308&t#¢d waterbodis.
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Figure 1-1 Red River Watersheds Not Supporting Primary Body Contact Recreation or Fish & Wildlife Propagation Beneficial
Uses
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Table 1-2 Water Quality Monitoring Stations used for Assessment of Streams

WQM Station Waterbody Name Station Location Waterbody ID
311100010230-001SRF ) Lat.: 33.93, Long.: -97.13
Bills Creek 0OK311100010230_00
311100010230-002SRF Lat.: 33.90, Long.: -97.16 -
311100030010-001AT Lat.: 33.94, Long.: -97.31
Walnut Bayou OK311100010250_00
OK311100-03-0010G Lat.: 33.92, Long.: -97.28
0OK311100-01-0300D Fleetwood Creek Lat.: 33.88, Long.: -97.86 OK311100010300_00
0OK311100-02-0010M Hickory Creek Lat.: 34.01, Long.: -97.08 OK311100020010_10
| 0K311200-00-0080G Dry Creek Lat.: 34.30, Long.: -98.00 | OK311200000080_00 |}
I 0OK311300-02-0010M Cache Creek, East Lat: 34.725, Long: -98.388 | OK311300020010_10 I
I OK311300-04-0060H Medicine Creek Lat: 34.772, Long: -98.580 | OK311300040060_00 I
I 311310010010-001AT Red River Lat: 34.212, Long: -99.082 | OK311310010010_00 I
I OK311310-02-0010M Cache Creek, West Lat: 34.275, Long: -98.388 | OK311310020010_10 I
I 0OK311310-02-0060G Blue Beaver Creek Lat: 34.631, Long: -98.552 | OK311310020060_00 I
0OK311310-03-0040D Little Deep Red Creek Lat: 34.278, Long: -98.662 | OK311310030040_00

1.2 WATERSHED DESCRIPTION

1.2.1 General

The Red River study areas located in thesouthernportion of OklahomaThe waterbodies

and their watershedsddressed in this report aseattered oveCartef Comanche, Cottgn
Jefferson, Love, Stepherend Tillmancounties These counties are part of tBeeat Central
Plains and Cross Timber Level BtoregiongWoods, A.J, et al 20057 he watersheds in the
Study Area are located in th@/ichita Uplift and Hollis Basingeological province
Table 1-3, derived from the 20 U.S. Census, demonstrates that the counties in which these
watersheds are located ammstly sparsely populated (U.S. Census Burg@lD). Table 1-4

lists majortowns and cities located in each watershed.

Table 1-3 County Population and Density

Population Population Density

Couy et (2010 Census) (per square mile)

Carter 47,557 57
Comanche 124,098 115

Cotton 6,193 10
Jefferson 2,475 8
Love 4,151 18
Stephens 21,904 51
Tillman 7,992 9
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Waterbody Name

Table 1-4

Waterbody ID

Major Municipalities by Watershed

Municipalities

Bills Creek

OK311100010230_00

Horseshoe Bend, Thackerville

Walnut Bayou

OK311100010250_00

Burneyville, Marysville

Fleetwood Creek

OK311100010300_00

Belcherville, Fleetwood, Ringgold, Terral

Hickory Creek 0OK311100020010 10 | Ardmore, Lake Murray, Marietta, Overbrook
Comanche, Corum, Duncan, Empire,
Dry Creek OK311200000080_00 Waurika

Cache Creek, East

OK311300020010_10

Arbuckle Hill, Fort Sill, Lawton

Medicine Creek

OK311300040060_00

Meers, Quanah Mountain, Saddle Mountain

Red River

OK311310010010_00

Augar Creek, Burkburnett, Clara, Cowboy
Springs, Davidson, Devol, Frederick,
Oklaunion, Sunshine Hill, Thornberry

Cache Creek, West

OK311310020010_10

Cookietown, Randlett, Tayor

Blue Beaver Creek

OK311310020060_00

Mount Scott, Taupa

Little Deep Red Creek

1.2.2 Climate

OK311310030040_00

Grandfield, Hackberry Flat, Hollister

Table 1-5 summarizes the averagenual 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.288frage annual precipitation values
among thewatersheds in this portion of Oklahoma rangbetween30 and 39inches
(OklahomaClimatological Survey 2005

Table 1-5 Average Annual Precipitation by Watershed

Waterbody Name

Bills Creek

Waterbody ID

OK311100010230_00

Average Annual Precipitation (inches)

Walnut Bayou

OK311100010250_00

Fleetwood Creek

OK311100010300_00

Hickory Creek

OK311100020010_10

Dry Creek

OK311200000080_00

Cache Creek, East

OK311300020010_10

Medicine Creek

OK311300040060_00

Red River

OK311310010010_00

Cache Creek, West

OK311310020010_10

Blue Beaver Creek

OK311310020060_00

Little Deep Red Creek

OK311310030040_00

DRAFT

May 2016



Red River Bacterial and Turbidity TMDLSs Introduction

1.2.3 Land Use

Table 1-6 summarize the percentagesand acreagesof the land use categories for the
contributing watershed associated with each respective Oklahoma wataduydgsed in the
Study Area The land use/land cover data were derived from the U.S. Geological Survey
(USGS) 2@.1 Natioral Land Cover Datset (USG2014). The percentages providedTrable

1-6 are roundedso in some cases may not total exactly 100%e land use categories are
displayed inFigure 1-2. The two most dominant land use categorigsoughoutthe Red

River Study Area are Grassland/Herbaceownd Cultivated CropsThe aggregated total of
developed land ranges from approximately 1.4% of the land use in the Medicine Creek
(OK311300040060_00) watershed to 18.0% of the land use in the Bills Creek
(OK311100010230_00) watershethe watersheds targeted for TMDL development in this
Study Area range in size frori,695 acres Bills Creek OK311100010230_Q0to 248,044
acres(RedRiver, OK311310010010_Q0
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Figure 1-2 Land Use Map
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Table 1-6 Land Use Summaries by Watershed
Watershed
. Cache A Cache Blue .
FANGISEEREaey Bills Creek WU Fleetood  HIGkory oy gregk  creek,  MSHIO® pogRiver  Creek,  Beaver Lt Deep
East West Creek

Waterbody ID 0K311100010230_( OK311100010250<‘ OK311100010300<‘ 0K311100020010_ OK311200000080<‘ 0K311300020010_ OK311300040060_ OK311310010010<‘ 0K311310020010_ OK311310020060_ OK311310030040,

Open Water 65 181 5 6,893 154 267 38 4,089 129 175 1,596

Developed, Open Space 660 1,319 322 7,035 1,429 2,175 581 10,912 2,235 1,063 3,808

Developed, Low Intensity 391 84 3,987 36 490 11 1,297 237 108 925
IDeveIoped, Medium Intensity 249 26 1,467 12 421 4 404 128 29 176'
ll Developed, High Intensity 85 1 623 1 42 147 7 3 |

Barren Land 11 55 13 302 556 8,065 18 38

Deciduous Forest 593 5,999 923 40,784 3,917 3,046 3,103 2,891 1,835 933 216

Evergreen Forest 104 280 2 514 5 3 50 2

Mixed Forest 363 51

Shrub/Scrub 256 5 4 52 512 2,368 319 681 983

Grasslands/Herbaceous 2,423 9,535 4,391 47,881 20,584 27,559 35,274 63,166 16,994 16,138 30,328

Pasture/Hay 3,020 2,637 256 19,322 26 144 165 3 28
I Cultivated Crops 195 1,433 4,334 1,425 5,145 3,473 850 154,436 21,620 817 52,362'
ll woody Wetlands 3 2 45 21

Emergent Herbaceous Wetlands 78 6 9 78 6 86

248,044
Open Water

Developed, Open Space
Developed, Low Intensity
Developed, Medium Intensity
Developed, High Intensity
Barren Land

Deciduous Forest

Evergreen Forest

Mixed Forest

Shrub/Scrub
Grasslands/Herbaceous
Pasture/Hay

Cultivated Crops

Woody Wetlands

Emergent Herbaceous Wetlands

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 TMDI&e USGS operates flow gages throughout Oklahoma, from which
long-term stream flow records can be obtairddt all of the waterbodies in this Study Areave
historical flow data availableAt various WQM stations additional flow measurements are
available which were collected at the same time bacteria, total suspended solids (TSS) and
turbidity water quality samples were collectddow data from the suounding USGS gage
stations and the instantaneous flmgasuremendatatakenwith water quality samples have been
used toestimateflows for ungaged streamBlow conditions recordediuring the time of water
quality samplingfor turbidity are included inAppendix A along with corresponding water
chemistry data result®\ summary of the method used to project flows for ungaged streams and
flow exceedance percentiles from projected flow data are provid&ppandix C.
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SECTION 2
PROBLEM IDENTIFICATION AND WATER QUALITY
TARGET

2.1 OKLAHOMA WATER QUALITY STANDARDS

Table 2-1

Waterbody ID
0OK311100010230_00

Title 785 of the Oklahoma Administrative Code contadklahoma Water Quality Standards
(OWQS)and implementation procedure8WRB 2015h). The Oklahoma Water Resources Board
(OWRB) has statutory authority and responsibility concerning establishmesiatedf WQS, as
provided under 8Dklahoma Statute [0.S.], §1085.30his statute authorizes tH@WRB to

pr omul g a twhichrestdblests classifications of uses of waters of the state, criteria to
maintain and protect such classifications, and other standards or policies pertaining to the quality
of such waters[O.S. 82:1085:30(A)] Beneficial use are designated for all waters of tBate

Such uses are protected through restrictions imposed by the antidegradation policy statement,
narrative water quality criteria, and numerical criter@WRB 20158). An excerpt of the
Oklahoma WQS (Title 785summarizing the State of Oklahoma Anticetation Policy is
provided inAppendix G. Table 21, an excerpt from the 2@ Integrated ReportEQ 2015),

lists beneficial uses designated felachimpaired stream segmenin the Study AreaThe
beneficial uses include:

AEST Aesthetics

AG 1 Agriculture Water Supply

Fish and Wildlife Propagation

% WWAC T Warm Water Aquatic Community
FISH1 Fish Consumption

PBCRI Primary Body Contact Recreation
PPWSI Public & Private Water Supply

EWS1 EmergencyWater Supply

SWST SensitiveWater Supply

Designated Beneficial Uses for Each Stream Segment in the Study Area

AG WWAC FISH PBCR PPWS EWS

Waterbody Name

Bills Creek

0OK311100010250_00

Walnut Bayou

OK311100010300_00

Fleetwood Creek

0OK311100020010_10

Hickory Creek

0OK311200000080_00

Dry Creek

OK311300020010_10

Cache Creek, East

OK311300040060_00

Medicine Creek

OK311310010010_00

Red River

0OK311310020010_10

m Z2 M 2 2 MM 2 M

Cache Creek, West

0OK311310020060_00

Blue Beaver Creek

OK311310030040_00

F i Fully supporting information

2 2 Z2 2 Z2 2 Z2 Z2 Z2 Z Z2

Little Deep Red Creek _ \
N7 Not supporting - Not assessed

Source: DEQ 2014 Integrated Report
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2.1.1 Chapter 45 : Definition of PBCR and Bacterial WQSs

The definition of PBCR and the bacterial WQSs for PBCR awmnmarized by the following
excerpt fromTitle 785, Chapted5-5-16 of the Oklahoma WQSs.

(@). Primary Body Contact Recreation involves direct body contact with the water where
possibility of ingestion exists. In 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.

(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
Contact Recreation will apply during the remainder of the year.

(c). Compliance with 785:4%-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
prescribed therefore. m@vided, 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 criterion is 126/000For
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
advisory and permitting purposes, no sample shall exceed a 75% sitesl
confidence level of 235/100 ml in lakes and high use waterbodies and the 90% one
sided confidence level of 406/100 ml in all other Primary Body Contact Recreation
beneficial use areas. These vauare 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 126/100 nilérs 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%sileel confidence level of
61/100 ml in lakesand high use waterbodies and the 90%-sitked 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 sections 303(@hd 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.

2.1.2 Chapter 46 : Implementation of OWQS for PBCR

To i mplement Okl ahomads WQS for mp&mentatioddRB pr or
Okl ahomads Wat er (OWRBR2015bt The f@lowing exeerptdfrom Chapter 46:

785:4615-6, 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
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for a waterbody is supported during the recreation season from May 1 through
September 3@ach 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 Prinary Body Contact Recreation subcategory designated for a waterbody
shall be deemed to be fully supported with respeEt wliif the geometric
mean of 126 colonies per 100 ml is met. These values are based upon all
samples collected over the recreatiperiod 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 respekt tmli if the geometric
mean of 126 colonies per 100 ml is not met. These vaheebased upon
all samples collected over the recreation period in accordance with OAC
785:46:15-3(c).

(c). Enterococci.

(1) The Primary Body Contact Recreation subcategory designated for a waterbody
shall be deemed to be fully supported with respect to Entetbdothe
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 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 met. These values are
based upon all samples collected over the recreation period in accordance
with OAC 785:4615-3(c).

Compliance with the Oklahoma WQS is based on meeting requirements fde.bath and
Enterococci bacterial indicators in addition to the minimum sample requirements for
assessment. Where concurrent data exist for multiple bacterial indicators on the same
waterbody or waterbody segment, each indicator group must demonstrate compiiaribe
numeric criteria prescribed (OWRE153).

As stipulated in the WQS, only the geometric mean of all samples collected over the primary
recreation period shall be used to assess the impairment status of a stream segment. Therefore,
only the georatric mean criteria will be used to develop TMDLs Eorcoliand Enterococci.

2.1.3 Chapter 45 : Criteria for Turbidity

The beneficial use of WWAC is one of several subcategories ¢fisheand Wildlife Propagation
use established to manage the variety of communities of fish and shellfish throughout the state

(OWRB 2011) . The numeric criteria for turbidit
Wil dlife Propagab51ad(0)istbsfolows: Ti t 1 e 785:
(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: 25 NTU; and
iii. Other surface waters: 50 NTUs.

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

(D)

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

Elevated turbidityevels may be expected during, and for several days after, a runoff

event.

2.1.4 Chapter 46: Implementation of OWQS for Fish and Wildlife
Propagation

Chapter 46] mpl ement ati on of Ok | a h o(OWRB2015Wadéseribes Qual i t -
Okl ahoma s Fiswa@s Wildife Propagation. The following excerpt (7851485)

stipulates how water quality data will be assessed to determine support of fish and wildlife

propagation as well as how the water quality target for TMDLs will be defined for turbidity:

Assessment of Fish and Wildlife Propagation support

(@).

(€).

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 suppbrte

Turbidity. The criteria for turbidity stated in 785:4512(f)(7) shall constitute
the screening levels for turbidity. The tests for use support shall follow the
default protocol in 785:4d.5-4(b).

785:46:15-4. Default protocols
Short term averageumerical parameters.

(0).

1)

()

@)

(4)

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

turbidity.

A beneficialuse 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 for that parameter exceeds the applicable screening level

prescribed in this Subchapter.

A beneficial use shiabe 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 anticipatextss or adverse trends

of pollution not prevented or controlled. If data from the preceding two year
period indicate a trend away from impairment, the appropriate agency shall
remove the threatened status.

A beneficial use shall be deemed to be not supddor 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 screening level prescribed
in this Subchapter.

2.1.5 Chapter 46: Minimum number of samples

Chapter 46Jjmplementa i on o f Okl ahomads (OWRB2015b)Qlasaribast y
minimum number of samples to assess beneficial use.

(€).

785:46:15-3 Data requirements

Minimum number of samples

1)

StreamsExcept when (f) of this Section or any of subsection (e), (h), (i), (j),
(k), (1), or (m) of 785:4615-5applies, a minimum of 10 samples shall be
required to assess beneficial use support due to field parameters including
but not limited to DO, pH and teremature, and due to routine water quality
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constituents including but not limited to coliform bactedé&ssolvedsolids

and salts.Analyses may be aggregated to meet the 10 sample minimum
requirements in nowwadable stream reaches that are &files or less in
length, and in wadable stream reaches that are 10 miles or less in length, if
water quality conditions are similar at all sites. Provided, a minimum of 10
samples shall not be necessary if the existing samples already assure
exceedance dhe applicable percentage of a prescribed screening level.

2.1.6 Prioriti zation of TMDL Development

Table 2-2 summarizes the PBCR and WWAC use attainment statughenacterial and
turbidity impairment status for streams the Study Area. The TMDL priority slwn in

Table 2-2 is directly related to the TMDL target date. The TMDLs established in this report,
which are a necessary step in the process of restoring water quality, only address bacterial
and/or turbidity impairments that affect the PBCR and WWAC fieiakuses.

After the 303(d) listis compiled, DEQ assigns a felavel rank to each of the Category 5a
waterbodies. This rank helps in deténing the priority for TMDL development. The rank is
based on criteria developed using the procedure outlined i2ate Continuing Planning
Procesqpp. 139140). The TMDL prigitization point totals calculated for each watershed
were broken down into the following four priority levéls:

Priority 1 watershedsabove the 90th percentil@{ watersheds)

Priority 2 watersheds70th to 90th percentilés6 watersheds)

Priority 3 wdersheds 40th to 70th percentilé’g watersheds)

Priority 4 watershedsbelow the 40th percentile 41 watersheds)
Each waterbody on the 201303(d) list has been assigned a potential date of TMDL
development based on the priority level for the corradpg HUC 11 watershed.

Priority 1 watersheds are targeted for TMDL development within the next two yeidue:
priority watershedsare established for TMDLdevelopment within the next five years for
Priority 2, eight years foPriority 3, and elevegears for Priority 4.

1

Appendix C, 204 Integrated Report
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Table 2-2 Excerpt from the 2014 Integrated Report i Oklahoma 303(d) List of Impaired Waters (Category 5)
Waterbody ID Waterbody Name S,\t/lri?:? ngt)eL Priority | ENT | E D.fﬁﬁ;’?ytesdoﬂi_e Turbidity D(\alilegnmé;?/gtgrs )
Contact Recreation Aquatic Life

0OK311100010230_00 Bills Creek 8.43 2025 4 X N I

0OK311100010250_00 Walnut Bayou 10.82 2025 4 X N F
0OK311100010300_00 Fleetwood Creek 10.91 2022 3 X X N N*
0OK311100020010_10 Hickory Creek 37.28 2019 2 X N F
0OK311200000080_00 Dry Creek 20.96 2019 2 X X N N*
0OK311300020010_10 Cache Creek, East 17.08 2016 1 X N N*
0OK311300040060_00 Medicine Creek 17.71 2016 1 X N =
0OK311310010010_00 Red River 88.02 2022 3 X N** X N
0OK311310020010_10 Cache Creek, West 19.17 2025 4 X N =
0OK311310020060_00 Blue Beaver Creek 18.33 2019 2 X N |

0OK311310030040_00 | Little Deep Red Creek 33.57 2016 1 X X N N*

ENT = Enterococci; N = Not attaining; X = Criterion exceeded
*: Due to low DO, not addressed in this report.
**. Impaired for enterococci, but TMDL was done in 2007.

Source: 2014 Integrated Report, DEQ 2015
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2.2 PROBLEM IDENTIFICATION

This subsectiosummarizesvater quality data caused by elevated levelisnpfirments.

2.2.1 Bacterial Data Summary

Table 2-3 summarizes water quality data collected during primary contact recreation season
from the WQM stations between 2D@&nd 2013 for each indicator bacterialrhe data
summary inTable 2-3 provides a general understanding of the amount of water quality data
available and the severity of excerdes of the water quality criteridhis data collected
during the primary contact recreation season was used to stippdedcision to place specific
waterbodies within the Study Aremn the DEQ 2014 303(d) list (DEQ 2015). Water quality

data from the primary contact recreation season are providigapbiandix A

For the data collected betwe2@00 and2013, evidence ofonsupport of the PBCR use based

on E. coli or Enterococciexceedancesvas observed ireight waterbodies [E. coli and
Enterococci exceedance éileetwood CreeKOK311100010300_Q0and Little Deep Red
Creek (OK311310030040_00); Enterococcbnly exceedance ro Walnut Bayou
(OK311100010250_00), Hickory Creek (OK311100020010_10), East Cache Creek
(OK311300020010_10), Medicine Creek (OK311300040060 00), West Cache Creek
(OK311310020010_10), and Blue Beaver Creek (OK311310020060 Rd@ys highlighted

in green inTable 2-3 require TMDLSs.

Two waterbodies within the Study Area will be removed from further consideration for
bacterialTMDL development in tis report Detailed review of the data collectad2001for

Bills Creek (OK311100010230_Q0and Dry Creek (OK31200000080_00)indicated an
insufficientnumber ofsamplesvereavailable As a resultho bacterialTMDLs are included

in this reportfor thesetwo waterbodies

2.2.2 Turbidity Data Summary

Turbidity is a measure of water clarity and is caused by suspendeéclegaim the water
column Because turbidity cannot be expressed as a mass load, total suspended solids (TSS)
are used as a surrogate in this TMDherefore, both turbidity and TSS data are presented in
this subsection

Table 2-4 summarizes water quality data collected from the WQM stations be®@&drand

2014 for turbidity. However, as stipulated in Title85:455-12 (f)(7)(C),numeric criteria for
turbidity only apply under base flow conditiong/hile the base flow conditionsi not
specifically defined in the Oklahoma WQS, DEQ considers base flow conditions to be all
flows less than the 35flow exceedance percentile (i.e., the lower 75% of flows) which is
consistent with the USGS Streamflow Conditions Index (USGS 2009). foheréable 2-5

was prepared to represent the subset of these data for samples collected during base flow
conditions. Water quality samples collected under flow conditions greater than"ttie®5
exceedance percentile (highest flows) were thereforeudedl from the data set used for
TMDL analysis. Using this qualified data s8tof the 11 waterbodies identified ifable 2-5

indicate nonsupport of the Fish and Wildlife Propagation use based on turbidity levels
observed in the waterbody so TMDLs were eleped for themTable 2-6 summarizes water
quality data collected from the WQM stations between91&ed 2@ 1 for TSS.Table 2-7
presents a subset of these data for samples collected during base flow conditions. In using
TSS as a surrogate to support TMBevelopment, at least 10 TSS samples are required to
conduct the regression analysis between turbidity and TSS. The water quality data analyzed
for turbidity and TSS are provided Appendix A.
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2.3 WATER QUALITY TARGETS

The Code of Federal Regulatiom®0(CFR 8130.7(c)(J) st ates that, ATMDLs shal
levels necessary to attain and maintain the applicable narrative and numerical watertqya st andar d ¢
The water quality targets fd. coliand Enterococci are geometric mean standards of 126 cfu/100ml

and 33 cfu/100ml, respectively. The TMDL for bacteria will incorporate an explicit 10% margin of

safety.

An individual water quality tardgeestablished for turbidity must demonstrate compliance with the
numeric criteria prescribed in ti@klahoma WQSOWRB 20153). According to the Oklahoma WQS
[785:455-12(f)(7)], the turbidity criterion for streams with WWAC beneficial use is 50 NTUs (OWRB
20159). The turbidity of 50 NTUs applies only to seasonal base flow conditions. Turbidity levels are
expected to be eleted during, and for several days after, a storm event.

TMDLs for turbidity in streams designated as WWAC must take into account that no more than 10%
of the samples may exceed the numeric criterion of 50 NTU. However, as described above, because
turbidity cannot be expressed as a mass load, TSS is used as a surrogate for TMDL development. Since
there is no numeric criterion in the Oklahoma WQS for TSS, a specific method must be developed to
convert the turbidity criterion to TSS based on a relationshiywemn turbidity and TSS. The method

for deriving the relationship between turbidity and TSS and for calculating a water body specific water
quality goal using TSS is summarized in Section 4 of this report.

The MOS for the TSS TMDLs varies by waterbody &delated to the goodnes$fit metrics of the
turbidity-TSS regressions. The method for defining MOS percentages is described in Section 5 of this
report.
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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, 2000-2013

. Number of Geometric Mean Assessment Results /
Waterbody ID Waterbody Name Indicator ;
y y samples Conc (cfu/100 ml) Recommended Actions
EC 1 239 Insufficient data / No action
OK311100010230_00 | Bills Creek
ENT 1 1,650 Insufficient data / Delist
EC 14 43 Meeting WQS / No action
OK311100010250_00 | Walnut Bayou -
ENT 14 112 Impaired / TMDL
EC 13 561 Impaired / TMDL
OK311100010300_00 | Fleetwood Creek -
ENT 13 982 Impaired / TMDL
] EC 11 43 Meeting WQS / No action
OK311100020010_10 | Hickory Creek ;
ENT 11 80 Impaired / TMDL
EC 4 273 Insufficient data / Delist
OK311200000080_00 | Dry Creek — -
ENT 4 500 Insufficient data / Delist
EC 10 40 Meeting WQS / No action
OK311300020010_10 | Cache Creek, East
ENT 10 102 Impaired / TMDL
o EC 10 64 Meeting WQS / No action
OK311300040060_00 | Medicine Creek -
ENT 10 144 Impaired / TMDL
) EC 18 91 Meeting WQS / No action
OK311310010010 00 | Red River : -
ENT 18 131 Impaired and 2007 TMDL / No action
EC 10 63 Meeting WQS / No action
OK311310020010_10 | Cache Creek, West -
ENT 10 142 Impaired / TMDL
EC 6 69 Insufficient data / No action
OK311310020060 00 | Blue Beaver Creek i i i
_ ENT 6 245 Exi sting samples ind
/ TMDL
. EC 10 128 Impaired / TMDL
OK311310030040_00 | Little Deep Red Creek -
ENT 10 425 Impaired / TMDL

E. coli (EC) water quality criterion = Geometric Mean of 126 counts/100 mL
Enterococci (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL
TMDLs will be developed for waterbodies that are highlighted
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Waterbody ID

Waterbody Name

Table 2-4

WQM Stations

Number of
turbidity samples

Summary of All Turbidity Samples, 2001-2014

Number of samples
greater than 50 NTU

% samples
exceeding criterion

Average
Turbidity (NTU)

OK311100010230_00

Bills Creek

311100010230-001SRF
&

311100010230-002SRF

0%

0OK311100010250_00

Walnut Bayou

OK311100-03-0010G
&
311100030010-001AT

0OK311100010300_00 Fleetwood Creek 0OK311100-01-0300D 19 4 21.1% 54
0OK311100020010_10 Hickory Creek 0OK311100-02-0010M 21 1 4.8% 16
0OK311200000080_00 Dry Creek 0OK311200-00-0080G 10 2 20.0% 122
OK311300020010_10 Cache Creek, East 0OK311300-02-0010M 21 3 14.3% 22
OK311300040060_00 Medicine Creek OK311300-04-0060H 21 0 0% 3
OK311310010010_00 Red River 311310010010-001AT 58 27 46.6% 215

I OK311310020010_10 Cache Creek, West 0OK311310-02-0010M 21 1 4.8% 35

I 0OK311310020060_00 Blue Beaver Creek 0OK311310-02-0060G 10 0% 1.7
OK311310030040_00 Little Deep Red Creek 0OK311310-03-0040D 20 9 45.0% 72
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Table 2-5 Summary of Turbidity Samples Excluding High Flow Samples, 2001-2014

% samples Assessment Results/

: Average
exeeedmg Turbidity (NTU) Recommended
criterion Actions

Number of turbidity] Number of samples
samples greater than 50 NTU

Waterbody ID Waterbody Name WQM Stations

0OK311100010230_00

Bills Creek

311100010230-001SRF &
311100010230-002SRF

Insufficient data / No actio

0OK311100010250_00

Walnut Bayou

OK311100-03-0010G &
311100030010-001AT

Impaired, but not listed in
303 (d) / TMDL

0OK311100010300_00

Fleetwood Creek

OK311100-01-0300D

Impaired and 2010 TMDL
No action

OK311100020010_10

Hickory Creek

OK311100-02-0010M

Meeting WQS / No action

0OK311200000080_00

Dry Creek

OK311200-00-0080G

Impaired and 2010 TMDL
No action

OK311300020010_10

Cache Creek, East

OK311300-02-0010M

Impaired, but not listed in
303 (d) /TMDL

OK311300040060_00

Medicine Creek

OK311300-04-0060H

Meeting WQS / No action

OK311310010010_00

Red River

311310010010-001AT

Impaired / TMDL

OK311310020010_10

Cache Creek, West

OK311310-02-0010M

Meeting WQS / Delist

OK311310020060_00

Blue Beaver Creek

OK311310-02-0060G

Meeting WQS / No action

OK311310030040_00

Little Deep Red
Creek

OK311310-03-0040D

Impaired and 2010 TMDL
No action
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Red River Bacterial and Turbidity TMDLs

Problem Identification and Water Quality Target

Waterbody ID

Table 2-6

Waterbody Name

WQM Stations

Summary of All TSS Samples, 1999-2011

Number of
TSS samples

Average TSS
(mg/L)

OK311100010230_00

Bills Creek

311100010230-001SRF &

311100010230-002SRF

OK311100010250_00

Walnut Bayou

OK311100-03-0010G

0OK311100010300_00

Fleetwood Creek

OK311100-01-0300D

OK311100020010_10

Hickory Creek

OK311100-02-0010M

0OK311200000080_00

Dry Creek

OK311200-00-0080G

OK311300020010_10

Cache Creek, East

OK311300-02-0010M

OK311300040060_00

Medicine Creek

OK311300-04-0060H

OK311310010010_00

Red River

311310010010-001AT

OK311310020010_10

Cache Creek, West

OK311310-02-0010M

OK311310020060_00

Blue Beaver Creek

OK311310-02-0060G

OK311310030040_00

Little Deep Red Creek

OK311310-03-0040D

There are no TSS data available Bilfs CreeksegmentDK311100010230_00.
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Red River Bacterial and Turbidity TMDLs

Problem Identification and Water Quality Target

Table 2-7

Waterbody ID

Summary of TSS Samples Excluding High Flow Samples, 1999-2011

Waterbody Name

WQM Stations

Number of
TSS samples

Average TSS
(mg/L)

0OK311100010230_00

Bills Creek

311100010230-001SRF &

311100010230-002SRF

0OK311100010250_00 Walnut Bayou OK311100-03-0010G 18 38.8
0OK311100010300_00 Fleetwood Creek OK311100-01-0300D 16 14.1
0OK311100020010_10 Hickory Creek OK311100-02-0010M 20 13.0 I
OK311200000080_00 Dry Creek OK311200-00-0080G 15 34.9 I
OK311300020010_10 Cache Creek, East OK311300-02-0010M 17 15.1 I
OK311300040060_00 Medicine Creek OK311300-04-0060H 18 10.0
0OK311310010010_00 Red River 311310010010-001AT 16 967.6
0OK311310020010_10 Cache Creek, West OK311310-02-0010M 16 16.1
0OK311310020060_00 Blue Beaver Creek OK311310-02-0060G 10 10.3
OK311310030040_00 Little Deep Red Creek OK311310-03-0040D 14 22.7

There are no TSS data available for Bills Creek segment OK311100010230_00.
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Red River Bacterial andufbidity TMDLs Pollutant Source Assessment

SECTION 3 POLLUTANT SOURCE ASS ESSMENT

3.1

OVERVIEW

A pollutant source 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 available Pathogen indicator dzteria originate fronthe digestive tract ofvarm:

blooded animalsand sources may be point nonpoint in natureTurbidity may originate from
OPDESpermitted facilities, fields, construction sites, quarries, stormwater runoffradéhg stream

banks.

Point sourcelischarges are permitted through t@PDESprogram OPDESpermitted facilities that
discharge treated wastewater ategrentlyrequired to monitor for fecal coliform in accordance with
their permits Discharges with bacteriallimits will be required to monitor foE. coli when their
permits comeup for reneval. Nonpoint sources are diffuse sources that typically cannot be identified
as entering a waterbody through a discrete conveyance at a single losatigroint sources may
emanate fronmatural sources dand activities that contributeacteriaor TSSto surface water as a
result of rainfall runoffFor the TMDLSs in this report, all sources of pollutant loading not regulated by
OPDESpermitsare considered nonpaisources

The potential nopoint sources for bacteria were compared based on the fecal colifadpioduced
in each sutvatershed Although fecal coliform is no longer used asbacterialindicator in the
Oklahoma WQS, it is still valid to use fecal ifotm concentration oloadng estimateso compare the
potential contributions of differenthorpoint sources becaude coli is a subset of fecal coliform
Currently there is insufficient data available in the scientific arena to quantify couatsaf in feces
from warmblooded animals discussed in Section 3

The following nompoint source®f bacteriawere considered in this report:
B Wwildlife (deer)

B NonPermitted Agricultural Activities and Domesticated Animals
B Pets (dogs and cats)
B Failing OnsiteWastewater DisposéDSWD) Systems and lllicit Discharges

The 204 Integrated Water Quality Assessment Rep®@EQ 2013) listed potential sources of
turbidity as

Grazing in riparian corridors of streams and creeks
Highway/road/bridge runoffnon-construction related)
Nonvirrigated crop production
Petroleum/natural gas activities
Rangeland grazing
Unknown sources
The following discussion describes what is known regarding point and nonpoint sources of bacteria

and/or TSS in the impaired wateheds. Where information was available on point and nonpoint
sources of indicatdoacteriaand/orTSSdata were provided and summarized as part of each category
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3.2

OPDES-PERMITTED FACILITIES

Under40 CFR, 8122.2a point source is described as a discernable, confined, and discrete conveyance
from which pollutants are or may be discharged to serfaaters. OPDESpermitted facilities
classified as point sources that may contribute bactariBES loadingnto the watershedsclude:

B Continuous Point Source Dischargers
OPDESmunicipal wastewater treatment facilities (WWEJ F

OPDESIndustrial WWTFs
B OPDESregulated stormwater discharges
Municipal separate storm sewer system (MS4) discharges
®  Phase 1 MS4
®  Phase 2 MS4 OKR04
Multi-sector general permi{©KRO05)
®  Regulated Sector J Discharges
®  Rock, Sand and Gravel Quarries
Construction stormwatetischarge4OKR10)
B  No-discharge WWTE
B Sanitary sewer overflow (SSO)
B NPDES Animal Feeding Operati®(AFO)
Concentrated Animal Feeding Operations (CAFO)
Swine Feeding Operation (SFO)
Poultry Feeding Operation (PFO)

Four watersheds in the Study AreBl¢etwood Creek, Medicine Creek, West Cache Creek, and Blue
Beaver Creekhave noOPDESpermitted facilities within their contributing watershed. There is at
least onedDPDESpermitted facility in each of the remainisgvenwatersheds in the Study AreRills

Creek, Walnut Bayou, Hickory Creek, Dry Creek, East Cache Creek, Red River, and Little Deep Red

Creeh.

While the nedischarge facilities do not discharge wastewater directly to a waterbody, it is possible that
the collection systems associated with eacliiipanay be a source of bacterial loading to surface
waters. CAFOs are recognized by EPA as potential significant sources of pollution, and may have the
potential to cause serious impacts to water quality if not properly managed.
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PollutantSource Assessment

Receiving stream or

facility

Watershed

OPDES
Permit No.

Table 3-1 Point Source Discharges in the Study Area

Facility

Facility Type

Design
Flow
(MGD)

Ave/Max
FC
cfu/100mL

Avg/Max
TSS
mg/L

Expiration

Date

Conveyors and Conveying

) OKPO003031 |Innovation One LLC| 3535 ; 0.0011 N/A N/A 2/28/2019 Active
Marietta PWA Equipment
Bills Creek | OKP003030 OKTEX Baking 0.0004 1/1/2009 Inactive
Bills Creek . .
0OK311100010230 00 0OK00202571 Marietta PWA 4952 Sewerage Systems 0.32 200/400 30/45 1/31/2016 Active
Unnamed Tributary of Jtsrﬁzgct
Hickory Creek OK0034266 | Lone Grove WWT | 4952 Sewerage Systems 0.764 200/400 30/45 7/31/2019 Active
(OK311100020010_10) Hickory
Nov - May
: Creek
Unnamed Tributary of Dolese Bros Crushed and Broken
Spring Branch OKG950032 Ardmore Quarr 1422 Limestone 0.0004 N/A -/45 5/3/2018 Active
(OK311100020120 00) Y
15/22.5
Cache Creek, East . Apri Oct .
OK311300020010_10 OKO0030295 Fort Sill WWT 4952 Sewerage Systems 4.3 200/400 30/45 2/28/2018 Active
Cache
Nov - Mar
Creek, East
Lime Creek I_Dolesel Bros 1422 - .
OK311300020130_00 OKG950031 Richard's Spur 1423 Quarry facility 0.0384 N/A -/45 5/31/2018 Active
Quarry 1442
Frederick POTW OKP003022 Henniges 3069 Fabricated Rubber 0.15 N/A N/A 1/31/2019 |  Active
Automotive Products
Unnamed Tributary of Frederick Industrial
Suttle Creek Red River OK0027189 Park 4952 Sewerage Systems 0.15 N/A 90/135 10/31/2018 Active
(OK311310010090_00)
Unnamed tributary of the
Red River OK0022578 Devol WWT 4952 Sewerage Systems 0.06 N/A 90/135 11/30/2019 Active
(OK311310010010 00)
Unnamed tributary of Little Dee
Little Deep Red Creek Red Creeﬁ OK0027171 Frederick POTW 4952 Sewerage Systems 0.55 200/400 90/135 3/31/2017 Active

OK311310030040 00

NA = not available or not applicable
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PollutantSource Assessment

Table 3-2

Construction Permits Summary

Company Name County Permit ID Net ng:ived Watershed Es:::g;ed Note
Western Farmers Electric Cooperative Love OKR1021536 10/4/2012 ) 2 In Effect
Clancy & Theys Construction Co Love OKR1022460 8/7/2013 Bills Creek 11 In Effect
Western Farmers Electric Cooperative Love OKR1021894 1/23/2013 In Effect
Calvary United Pentecostal Church, Carter OKR1022166 4/24/2013 4 In Effect
Lance Windel Carter OKR1022437 7/30/2013 10 In Effect
Piazza Construction Carter OKR1022459 8/7/2013 4 In Effect
Carstensen Contracting Inc Carter OKR1022575 9/13/2013 Hickory Creek 4 In Effect
Piazza Construction Carter OKR1022871 12/3/2013 4 In Effect
Purvis Industries Carter OKR1023087 2/25/2014 1 In Effect
Crossroads Development Limited Partnership Carter OKR108175 12/7/2012 1 In Effect
HE & | Construction Inc Comanche OKR1011496 12/7/2012 6 In Effect
Zachry Federal Construction Corporation Comanche OKR1021404 10/25/2012 12 In Effect
Greenleaf Construction Co Inc Comanche OKR1021715 11/16/2012 6 In Effect
Diversified Construction of Oklahoma Inc Comanche OKR1022400 7/15/2013 1 In Effect
Comanche County RWD 2 Comanche OKR1022628 10/3/2013 East Cache Creek 1 In Effect
Herring Construction Inc Comanche OKR1022957 1/6/2014 2 In Effect
Department of Veterans Affairs Ft. Sill National Cemetery Comanche OKR1022993 1/17/2014 2 In Effect
Tri City Seal Co Inc Comanche OKR1023012 1/23/2014 1 In Effect
The Whiting Turner Contracting Company Inc Comanche OKR1023120 3/7/2014 6 In Effect
BRB Contractors Inc Tillman OKR1022845 11/25/2013 Little Deep Red Creek 14 In Effect
Fenix Constructors Inc Tillman OKR1021406 8/14/2012 3 In Effect
Sewell Bros Inc Tillman OKR1022420 7/25/2013 1 In Effect
T&G Construction Inc Cotton OKR1021582 10/15/2012 Red River 3 In Effect
Duit Construction Company Cotton OKR1022808 11/13/2013 1 In Effect
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PollutantSource Assessment

Table 3-3 Multi-sector General Permits Summary

Company Name County Permit ID MO F;:‘(t::ived Watershed Note
Innovation One LLC Love OKR050062 11/21/2011 Bills Creek In Effect
Michelin North America Inc Carter OKR050599 9/22/2011 In Effect
Dolese Bros CO Carter OKR050720 11/21/2011 1422 In Effect
United Parcel Service Inc. Carter OKR050905 12/5/2011 4215 In Effect
City of Ardmore Carter OKRO050907 9/21/2011 4581 In Effect
Watkins Salvage Carter OKRO051330 11/9/2011 Hickory Creek 5015 In Effect
Ardmore Trailer Auto Sales Parts & Service Carter OKR051428 10/24/2011 5015 In Effect
AC Nutrition LP Carter OKRO051709 1/12/2012 2048 In Effect
Rolling Frito-Lay Sales LP Carter OKR051962 10/31/2011 4213 In Effect
Empire Auto Salvage Stephens OKRO051326 11/21/2011 Dry Creek 5015 In Effect
T & G Construction Comanche OKR050294 11/22/2011 2951 In Effect
Dolese Bros CO Richard's Spur Quarry Comanche OKR050733 11/21/2011 East Cache Creek 1422 In Effect
Doyle and Cynthia Latimer Comanche OKR052618 10/17/2013 1429 In Effect
City of Frederick Tillman OKR050391 9/29/2011 4581 In Effect
J & J Used Parts Tillman OKR051311 11/22/2011 Red River 5015 In Effect
Henniges Automotive Oklahoma Inc. Tillman OKR051698 10/3/2011 3053 In Effect
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PollutantSource Assessment

Table 3-4

Facility

OPDES No-Discharge Facilities in the Study Area

Facility 1D

County

Facility Type

Type

Watershed

Falconhead Prop. Owners Assoc. S11104 Love Lagoon (Total Retention) Municipal Walnut Bayou
Golden Oaks Home Owners Assoc. S10919 Love Lagoon (Total Retention) Municipal

Huebsch Hsng Addition WWT S11105 Carter Lagoon (Total Retention) Municipal

Joe Brown Co 10000860 Carter Lagoon (Total Retention) Industrial

Estes MHP WWT S10918 Carter Lagoon (Total Retention) Municipal Hickory Creek
Ardmore Site 5 S30804 Carter Land Application Municipal

Ardmore Site 6 S30804 Carter Land Application Municipal

Ardmore Site 7 S30804 Carter Land Application Municipal

Fox Fire Addition WWT S11323 Comanche | Lagoon (Total Retention) Municipal

Maddische Est WWT S11329 Comanche | Lagoon (Total Retention) Municipal

Mega Car Wash 16000590 | Comanche Lagoon (Total Retention) Industrial

Wichita Mountain Est #1 (Ferguson) N S11327 Comanche Lagoon (Total Retention) Municipal Cache Creek, East
Wichita Mountain Est #2 (S) S11326 Comanche Lagoon (Total Retention) Municipal

Ft. Sill (Site 4) S11304 Comanche Land Application Municipal

Ft. Sill (Site 3) S11304 Comanche Land Application Municipal

Hollister S11310 Tillman Lagoon (Total Retention) Municipal .

Grandfield S11311 Tillman Land Application Municipal Litle Deep Red Creek
Weaver Doc Detention Center S11382 Tillman Lagoon (Total Retention) Municipal

Davidson S11401 Tillman Land Application Municipal Red River
Cotton Co RWD # 1 (Randlett) WWT S11321 Cotton Lagoon (Total Retention) Municipal
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Table 3-5

Sanitary Sewer Overflow Summary (1989 - 2014)

NPDES
Permit No.

Number of Date Range Amount (Gallons)

Watershed
Occurrences

Facility Name Facility 1D

Falconhead

Walnut Bayou

S11104

From

9/28/2003

To

500

Marietta 0OK00202571 Bills Creek S10901 27 1/13/1992 | 10/20/2009 0 60,000
Ardmore S30804 1,196 12/21/1989 | 3/17/2014 3 1,128,000
Golden Oaks Hickory Creek S10919 2 6/11/1993 1/26/2010 0 168
Lone Grove OK0034266 S11003 4 7/23/2008 6/16/2011 2 100
Fort Sill WWT OK0030295 Cache Creek, East S11304 99 2/28/1990 6/27/2000 Minimal >6,000,000
Davidson S11401 1 6/6/1995 Minimal
Frederick Industrial Park OK0027189 Red River S11402 3 2/25/1991 6/11/1995 | Minimal 350,000
Devol WWT OKG580032 S11403 10 10/11/1997 3/1/2001 Minimal 70,000

Frederick POTW

OK0027171

Grandfield

L

ittle Deep Red Creek

S11309

6/11/1995

Minimal

S11311

6/5/1995

1/21/2001

Minimal

44,593,920
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Red River Bacterial and TurbidilyMDLs PollutantSource Assessment

Figure 3-1 Location of OPDES-Permitted Facilities in the Study Area
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