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Executive Summary

This report documents the data and assessment used to establish TMDLs for the pathogen
indicator bacteria fecal coliformEscherichia coli (Ecoli), or Enterococci for certain
waterbodies in th&éower Cimarron RiveiSkeleton Creelarea Elevated levels of pathogen
indicator bacteria in aquatic environments indicate that a receiving water is contaminated with
human or animal feces and thatrthés a potential health risk for individuals exposed to the
water. Data assessment and TMDL calculations are conducted in accordance with
requirements of Sectidd03(d) of theClean Water Act CWA), Water Quality Planning and
Management Regulations (@FR Partl30),U.S. Environmental Protection AgendySEPA
guidance, and Oklahoma Department of Environmental Quality (ODEQ) guidance and
procedures. ODEQ is required to submit all TMDLs to USEPA for review and approval. Once
the USEPA approves a TMDLhen the waterbody may be moved to Categoey of a st at
Integrated Water Quality Monitoring and Assessment Report, where it remains until
compliance with water quality standards (WQS) is achieved (USEPA).

The purpose of this report is to establilutant load allocations for indicator bacteria in
impaired waterbodies, which is the first step toward restoring water quality and protecting
public health. TMDLs determine the pollutant loading a waterbody can assimilate without
exceeding the WQS fdhat pollutant. 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
theNational Pollutant Discharge Elimination System (NPDES) as point sources. The LA is the
fraction of the total pollutant load apportioned to nonpoint sources. The MOS is a percentage
of the TMDL set aside to account for tlaek of knowledgeassociated #h natural process in
aguatic systems, model assumptions, and data limitations.

This report does not stipulate specific control actions (regulatory controls) or management
measures (voluntary best management practices) necessary to reduce bacters Wwtding
each watershed. Watershggkcific control actions and management measures will be
identified, selected, and implemented under a separate process.

E.1 Problem Identification and Water Quality Target

A decision was made to place specific wateibs in this Study Area, listed in Tabl&H,
on the ODEQO® 303(d) list because evidence of nonsupport of primary body contact
recreation (PBCR) was observed.

Elevated levels of bacteria above the WQS for one or more of the bacterial indicatars resul
in the requirement that a TMDL be developed. The TMDLs established in this report are a
necessary step in the process to develop the bacteria loading controls needed to restore the
primary body contact recreation use designated for each waterbody.
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Table ES1 Excerpt from the 208 Integrated Reporti Comprehensive Waterbody
Assessment Category List

%) >
G o) S <
0s]
Waterbody ID Waterbody Name = g‘ 8 >3 '%

= > | C G O

() = E cC O

= © = = 0 O

() ©) [ oo
0OK620910010010_00 Cimarron River 8.33 5 2019 N
0OK620910020040_00 Cooper Creek 40.27 5 2016
0OK620910020250_00 Deep Creek 25.42 5 2019 N
0OK620910020270_00 Elm Creek 14.15 5 2019 N
0OK620910020310_00 Indian Creek 16.71 5 2019 N
0OK620910030010_00 Skeleton Creek 32.84 5 2019 N
0OK620910040010_20 Cottonwood Creek 24.39 5 2010 N
OK620910040100_00 Chisholm Creek 21.15 5 2010 N
0OK620910040120_00 Deer Creek 12.67 5 2010 N
OK620910050010_00 Kingfisher Creek 47.37 5 2019 N
OK620910050020_00 Trail Creek 14.87 5 2019 N
0OK620910050030_00 Uncle Johns Creek 27.49 5 2019 N
0OK620910050080_00 Dead Indian Creek 24.23 5 2019 N

N = Not Supporting Source: 208 Integrated Report, ODEQO(8.

For the data collected betwe@®00 and 200 and the reassessment for PBCR use
conducted for this studvidence of nonsuppaot the PBAR use based only on fecal coliform
concentrations was observed four waterbodies: EIm Creek (OK620910020270_ Q0
Cottonwood Creek (OK620910040010_20 Deer Creek (OK620910040120_Q0 and Trail
Creek (OK620910050020_Q0 Evidence of nonsupport of the R use based only on
Enterococci concentrations was observed one waterbod: Cimarron River
(OK620910010010_Q0 Evidence of nonsupport of the PBCR use based ontotbli and
Enterococciwas observed ifive waterbodes Cooper CreeKOK6209100200a@ 00, Deep
Creek (OK620910020250 00), Indian Creek (OK620910020310 00), Uncle Johns Creek
(OK620910050030_00) and Dead Indian Creek (OK620910050080 LGB}y, evidence of
nonsupport for all three bacteria indicatorsasw observed in Skeleton Creek
(OK620910030010_00) and Kingfisher CreekOK620910050010_00) TableES2
summarizes the waterbodies requiring TMDLs fot supporting PBCRs a result of the data
re-assessment by this study.
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Table ES2 Waterbodies Requiring TMDLs for Not Supporting Primary Contact
RecreationUseBased on Data Reassessment by this Study

Indicator Bacteria
WQM Station Waterbody ID Waterbody Name E.

FC : ENT

coli

OK620910010010-001AT 0OK620910010010_00 Cimarron River X
OK620910-02-0040C 0OK620910020040_00 Cooper Creek X X
OK620910-02-0250C 0OK620910020250_00 Deep Creek X X
OK620910-02-0270G 0OK620910020270_00 Elm Creek X
OK620910-02-0310C 0OK620910020310_00 Indian Creek X X
OK620910030010-001AT
OK620910-03-0010F OK620910030010_00 Skeleton Creek X X X
OK620910-03-0010S
OK620910-04-0010G OK620910040010_20 Cottonwood Creek X
0OK620910-04-0100G 0OK620910040100_00 Chisholm Creek
OK620910-04-0120B OK620910040120_00 Deer Creek X
OK620910-05-0010G N
OK620910-05-0010J 0OK620910050010_00 Kingfisher Creek X X X
OK620910-05-0020G 0OK620910050020_00 Trail Creek X
OK620910-05-0030C OK620910050030_00 Uncle Johns Creek X X
OK620910-05-0080D OK620910050080_00 Dead Indian Creek X X

ENT =Enterococci; FC = fecal coliform

Table ES2 represents the result of updated assedsofetihe attainment status for the
indicator bacteria in these waterbodigssessment conducted for this TMDL study was based
on latest data and the updated Oklahoma Wi{pSnost cases, this new assessment is different
from that in the Oklahoma 2008 3@3 list for these waterbodies. For example, Chisholm
Creek was listed as impaired for PB@Rthe 303(d) list due to high Enterococci counisw
assessmenshowed that Chisholm Creekiddnot exceed the criteria for any of the three
indicator bacteria. Aa result, Chisholm Creek does not need a TMDL.

The definition of PBCR is summarized by the following excerpt from Chdpteaf the
Oklahoma WQS$OWRB 2008a)

(a) Primary Body Contact Recreation involves direct body contact with the water where a
possibiity of ingestion exists. In these cases the water shall not contain chemical,

iX FINAL
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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 desigated 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.

To i mpl ement Ok | a hR®, nhe @klahow® BVatet &esour&eB Board
(OWRB) promulgated Chapter 46, mp | ement ati on of Okl ahomaos
(OWRB20@b). The excerpt below from Chapter 46: 785486, stipulates how water
quality data will be assessed to determine supplotthe 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 udReafeation designated in OAC
785:45 for a waterbody is supported during the recreation season from May 1 through
September 30 each year. Where data exist for multiple bacterial indicators on the same
waterbody or waterbody segment, the determination o$wgport shall be based upon the use
and application of all applicable tests and data.

(b) Screening levels:
(1) The screening level for fecal coliform shall be a density of 400 colonies per 100ml.

(2) The screening level for Escherichia coli shall be asttg of 235 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivers and in lakes, and 406 colonies per 100 ml
in all other waters of the state designated as Primary Body Contact Recreation.

(3) The screening level fdEnteroocci shall bea density of 61 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivers and in lakes, and 108 colonies per 100 ml
in all other waters of the state designated as Primary Body Contact Recreation.

(c) Fecal coliform:

(1) The Primary Body Cdact Recreation subcategory designated for a waterbody shall
be deemed to be fully supported with respect to fecal coliform if the geometric mean of 400
colonies per 100 ml is met and no greater than 25% of the sample concentrations from that
waterbody exeed the screening level prescribed in (b) of this Section.

(2) The parameter of fecal coliform is not susceptible to an assessment that Primary Body
Contact Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategory designateal Waterbody shall
be deemed to be not supported with respect to fecal coliform if the geometric mean of 400
colonies per 100 ml is not met, or greater than 25% of the sample concentrations from that
waterbody exceed the screening level prescribed inf(H)is Section, or both such conditions
exist.

(d) Escherichia coli (E. coli):

(1) The Primary Body Contact Recreation subcategory designated for a waterbody shall
be deemed to be fully supported with respect to E. coli if the geometric mean of 12éscolon
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per 100 ml is met, or the sample concentrations from that waterbody taken during the
recreation season do not exceed the screening level prescribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of E. coli is not susceptilbl@h assessment that Primary Body Contact
Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategory designated for a waterbody shall
be deemed to be not supported with respect to E. coli if the geometric mean of 126 cotonies pe
100 ml is not met and any of the sample concentrations from that waterbody taken during the
recreation season exceed a screening level prescribed in (b) of this Section.

(e) Enterococci:

(1) The Primary Body Contact Recreation subcategory designateal i@terbody shall
be deemed to be fully supported with respecEmteroocci if the geometric mean of 33
colonies per 100 ml is met, or the sample concentrations from that waterbody taken during the
recreation season do not exceed the screening levetrgyed in (b) of this Section, or both
such conditions exist.

(2) The parameter dEnteroocci is not susceptible to an assessment that Primary Body
Contact Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategory desigriateal waterbody shall
be deemed to be not supported with respeEnteroocci if the geometric mean of 33 colonies
per 100ml is not met and any of the sample concentrations from that waterbody taken during
the recreation season exceed a screening [eeslcribed in (b) of this Section.

Compliance with the Oklahoma WQS is based on meeting requirements for all three
bacterial indicators. Where concurrent data exist for multiple bacterial indicators on the same
waterbody or waterbody segment, each iattic group must demonstrate compliance with the
numeric criteria prescribed (OWRB(83).

As stipulated in the WQS, utilization of the geometric mean to determine compliance for
any of the three indicator bacteria depends on the collection of five sawigiies a 3Gday
period. For mosivaterbodiesn Oklahoma there are insufficient data available to calculate the
30-day geometric mean since most water quality samples are collected once a month. As a
result, waterbodies placed on the 303(d) list for sugpporting the PBCR are the result of
individual samples exceeding the instantaneous criteria or thetdomggeometric mean of
individual samples exceeding the geometric mean criteria for each respective bacterial
indicator. Targeting the instantaneatrgerion established for the primary contact recreation
season (May® to SeptembeB0™) as the water quality goal for TMDLs corresponds to the
basis for 303(d) listing and may be protective of the geometric mean criterion as well as the
criteria for tre secondary contact recreation season. However, both the instantaneous and
geometric mean criteria fd&. coliand Enterococci will be evaluated as water quality targets to
ensure the most protective goal is established for each waterbody.

All TMDLs for fecal coliform must take into account that no more thape2bent of the
samples may exceed the instantaneous numeric criteria. E.Fooli and Enterococcino
samples may exceed instantaneous criteria. Since the attainability of stream benefitoal uses
E. coliand Enterococci is based on the compliance of either the instantaneous oiteartong
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geometric mean criterion, percent reductions goals will be calculated for both criteria. TMDLs
will be based on the percent reduction required to meetr dhireinstantaneous or the leng
term geometric mean criterion, whichever is less.

E.2 Pollutant Source Assessment

A source assessment characterizes known and suspected sources of pollutant loading to
impaired waterbodies. Sources within a watershed aegadzed and quantified to the extent
that information is available. Bacteria originate from wdnooded animals and sources may
be point or nonpoint in nature.

There are no NPDEBermitted facilities of any type in the contributing watershefd
Cimaron River (OK620910010010 QOPpeep Creek EIm Creek Trail Creek, and Uncle
Johns Creek Seven of the 13watershedsin the Study Area, includingndian Creek
(OK620910020310 Q0 Skeleton Creek (OK620910030010_00), CottonwoodCreek
(OK620910040010_20), Hsholm  Creek (OK620910040100 00), Deer Creek
(OK620910040120_00), Kingfisher CredwK620910050010_00), and Dead Indi@neek
(OK620910050080_0yaveone or moreontinuous point source discharger.

Thereare 12 recorded Rdischarge facilities in th8tudy Area For the purposes of these
TMDLs, no-discharge facilities do not contribute bacteria loading tdisted waterbodieand
their tributaries. However, it is possible the wastewater collection systems associated with
WWTPs could be a source ofdtaria loading While not all sewer overflows are reported,
ODEQ has some data @anitary sewer overflowsSEQ available. There weré25SSO
occurrences, ranging frofgallon (negligible amountjo 4.5 million gallons, reportedor
certain watershedwithin the Study AredetweenJanuaryl997 andJune 2009. The City of
Oklahoma City, located partially in Deer Creg®K620910040120_00),falls under
requirements designated by USEPA for inclusion in thes@hstormwater programThereis
oneNPDESpemitted concentrated animal feeding operatwithin the Study Area.

Since there are noNPDESpermitted facilities present inthe Cimarron River
(OK620910010010_00)Deep Creek Elm Creek Trail Creek, and Uncle Johns Creek
watersheds, nonsupport of the FBQse is caused entirely by nonpoint sourdesfive of the
other six watershedsjost point sources are relatively minor and for the most part tend to meet
instream water quality criteria in their efflues nonpoint sources are considered to be the
major origin of bacteria loading. Given tliew volume of the Oklahoma City Deer Creek
facility and the municipal separate storm sewer systéMS4) area in theDeer Creek
watershed, point source loading may be significant. Tahkein Section3 of this TMDL
Reportsummarizes the suspected sources of bacteria loading in each impaired watershed.

Nonpoint source bacteria loading to the receiving streams of each watenagéynanate
from a number of different sources including wildlife, various agricultactivities and
domesticated animals, land application fields, urban runoff, failing onsite wastewater disposal
(OSWD) systems, and domestic pets. The data analysis and the load duration curves (LDC)
demonstrate that exceedangestream segmentwe tle result of a variety of nonpoint source
loadingoccurring during a range of flow conditions. Low flow eadartes are likely due to a
combination of nofpoint sources, uncontrolled point sources and permit noncompliance.
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E.3 Using Load Duration Curves to Develop TMDLs

The TMDL calculations presented in this report are derived from LDCs. LDCs facilitate
rapid development of TMDLs and as a TMDL development to@y assistn identifying
whether impairments are associated with point or nonpointesurc

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 assessment of critical

conditions. For waterbodies impacted by both point and nonpointr so e s , the Ano
source critical conditiono would typically o1
contribute the bul k of the pollutant | oad, |

typically occur during low flows, when treatnteuiant effluents would dominate the base flow

of the impaired waterHowever, flow range is only a general indicator of the relative
proportion of point/nonpoint contributions. It is not used in this report to quantify point source
or nonpoint source cambutions. Violations that occur during low flows may not be caused
exclusively by point sources. Violations have been noted in some watersheds that contain no
point sources. Research has show that bacteria loading in streams during low flow conditions
may be due to direct deposit of cattle manure into streams and faulty septic tank/lateral field
systems.

The basic steps to generating an LDC involve:

e obtaining daily flow data for the site of interest from th&. Geological Survey

e sorting the flow dta and calculating flow exceedance percentiles for the time period
and season of interest;

e obtaining the water quality data from the primary contact recreation season (May 1
through September 30);

e matching the water quality observations with the flovadedm the same date;

e display a curve on a plot that represents the allowabledetsmined bynultiplying
the actual or estimated flow by the WQS for each respective indicator;

o multiplying the flow by the water quality parameter concentration to cadcualaily
loads; then

¢ plotting the flow exceedance percentiles and daily load observations in a load duration
plot.

LDCs display the maximum allowable load over the complete range of flow conditions by
a line using the calculation of flow multiplied byt 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.

E.4 TMDL Calculations

As indicated above, the bacteria TMDLs for the 303&ied waterbodieovered in this
report were derived using LDCs. A TMDL is expressed as the sum of all WLAs (point source
loads), LAs (nonpoint source loads), and an appropriate MOS, which attempts to account for
lack of knowledgeoncerning the relationshigtween effluent limitations and water quality.

This definition can be expressed by the following equation:
TMDL = EWLA + E LA + MOS
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For each waterbody the TMDLs presented in this report are expressed as a percent
reduction across the full range of flow conditions (See TBBI8). The difference between
existing loading and the water quality target is used to adkule loading reductions
required.

TableES 3 presents the percent reductions necessary for each bacterial indicator causing
nonsupport of the PBCR use in each waterbody of the Study Area. Selection of the appropriate
PRG foreachwaterbody in Table ES is denoted by bold textor Fecal Coliform, the PRG is
determined based on instantaneous criteFar E. coliand Enterococci, theRG will be the
lesser of that required to meet the geometric mean or instantaneous criteria WéQ@ssee
consideed to be met jf1) either the geometric mean of all data is less than the geometric mean
criteria, or 2) no samples exceed the instantaneous critdd@RG is set for Chisholm Creek
as new assessment of monitoring data found no bacteria impairmeatitierbody.
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Table ES3 TMDL Percent Reductions Required to Meet Water Quality Standards for

Impaired Waterbodies in the Study Area

Percent Reduction Required

WQM Station Waterbody ID Waterbody Name He 2C ELI
Instant-| Instant-| Geo- | Instant-| Geo-
aneous| aneous| mean | aneous| mean

0OK620910010010-001AT | OK620910010010_00 [ Cimarron River 97% 51%
0OK620910-02-0040C 0OK620910020040_00 | Cooper Creek 98% 17% 99% 87%
OK620910-02-0250C OK620910020250_00 | Deep Creek 83% 48% 95% 86%
OK620910-02-0270G 0OK620910020270_00 | EIm Creek 40%

OK620910-02-0310C 0OK620910020310_00 | Indian Creek 48% 22% | 89.4% | 88.9%

OK620910030010-001AT

OK620910-03-0010F
0OK620910-03-0010S

OK620910030010_00

Skeleton Creek

49%

97%

27%

99%

90%

0OK620910-04-0010G

0OK620910040010_20

Cottonwood Creek

28%

0OK620910-04-0100G

OK620910040100_00

Chisholm Creek

0OK620910-04-0120B

0OK620910040120_00

Deer Creek

72%

0OK620910-05-0010G
0OK620910-05-0010J

OK620910050010_00

Kingfisher Creek

40%

82%

58%

95%

93%

0OK620910-05-0020G

OK620910050020_00

Trail Creek

55%

0OK620910-05-0030C

OK620910050030_00

Uncle Johns Creek

82%

34%

97%

94%

0OK620910-05-0080D

OK620910050080_00

Dead Indian Creek

97%

73%

99%

95%

The TMDL, WLA, LA, and MOS vary with flow condition, and are calculated at evBry 5

flow interval percentile.

For illustrative purposes, the TMDL, WLA, LA, and MOS are

calculated for the median flow at each siteTiableES4. The WLA component of each
TMDL is the sum of all WLAs within the contributing watershed of eaalterbody The sum

of the WLAs can be represented as a single line below the LD WLA for MS4s is
estimated based on the percentage of MS4 area which falls under the study watérshed.
LDC and the simple equation of:

Average LA = average TMDLE MOS-x WL A

can provide an individual value for the LA in counts per day, which represents the area under

the TMDL target line and above the WLA line. For MS4s the load reduction will be the same
as the PRG established for theemll watershed. Where there are no continuous point sources

the WLA is zero.
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Table ES4 TMDL Summaries Examples

Indicator

Waterbody ID WQM Station Waterbody Name 22?32 s (;—fl??dDa; A lec'fo\uﬁj ;/\)//;NT VE/CLfﬁ/_dl\:?)A, (cft/QaAy) (Cl\f/|uo/dsa ),/A)\
OK620910010010-001AT 0OK620910010010_00 | Cimarron River ENT 1.06E+12 0.00E+00 0.00E+00 9.51E+11 1.06E+11
0OK620910-02-0040C 0OK620910020040_00 | Cooper Creek ENT 1.26E+10 0.00E+00 0.00E+00 1.14E+10 1.26E+09
0OK620910-02-0250C 0OK620910020250_00 | Deep Creek ENT 9.27E+09 0.00E+00 0.00E+00 8.34E+09 9.27E+08
0OK620910-02-0270G 0OK620910020270_00 | Elm Creek FC 1.02E+10 0.00E+00 0.00E+00 9.14E+09 1.02E+09
0OK620910-02-0310C 0OK620910020310_00 | Indian Creek ENT 7.99E+09 6.50E+07 0.00E+00 7.13E+09 7.99E+08
OK620910030010-001AT
OK620910-03-0010F OK620910030010_00 | Skeleton Creek ENT 4. 76E+10 6.62E+07 0.00E+00 4.27E+10 4. 76E+09
0OK620910-03-0010S
OK620910-04-0010G 0OK620910040010_20 | Cottonwood Creek FC 1.71E+11 0.00E+00 0.00E+00 1.54E+11 1.71E+10
0OK620910-04-0120B 0OK620910040120_00 | Deer Creek FC 4 33E+11 1.14E+11 1.58E+10 2.61E+11 4.33E+10
8?238313:82:8818? OK620910050010 00 | Kingfisher Creek ENT 6.95E+09 | 9.99E+08 | 0.00E+00 | 5.26E+09 | 6.95E+08
0OK620910-05-0020G OK620910050020 00 | Trail Creek FC 1.58E+09 0.00E+00 0.00E+00 1.42E+09 1.58E+08
0OK620910-05-0030C 0OK620910050030_00 | Uncle Johns Creek ENT 3.63E+09 0.00E+00 0.00E+00 3.27E+09 3.63E+08
0OK620910-05-0080D 0OK620910050080_00 | Dead Indian Creek ENT 2.71E+09 0.00E+00 0.00E+00 2.44E+09 2.71E+08

A D edrfdr illustrative purposes at the median flow value
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Federal regulations (40FR 8130.7(c)(1)) require that TMDLSs include MOS. The MOS
is a conservative measure incorporated into the TMDL equation that accounts fackthad
knowledge associatedwith calculating the allowable pollutant loading to ensure WQSs are
attained. USEPA guidance allows for use of implicit or explicit expressions of the MOS, or
both. When conservative assumptions are used in development of the TMDL, or conservative
factors are used in the calculations, the MOS is implicit. When a specific percentage of the
TMDL is set aside to account ftack of knowledgethen the MOS is considered explicit.

For the explicit MOS the water quality target was set apelr@ent lower tha the water
quality criterion for each pathogen which equates tocg@b@ny-forming units per 100 milliliter
(cfu/100mL), 365.4cfu/100mL, and 97.2/100nL for fecal coliform,E. coli, and Enterococgi
respectively. The use of instream bacteria conceorisato estimate existing loading is another
conservative element utilized in these TMDLs that can be recognized as an implicit MOS. This
conservative approach to establishing the MOS will ensure that both-theey 3fometric mean
and instantaneous bad@ standards can be achieved and maintained.

E.5 Reasonable Assurance

As authorized by Sectiof02 of the CWA, ODEQ has delegation of the NPDES in
Oklahoma, except for certain jurisdictional areas related to agriculture and the oil and gas
industry retamed by the Oklahoma Department of Agriculture and Oklahoma Corporation
Commission, for which the USEPA has retained permitting authority. The NPDES program in
Oklahoma is implemented via TitR52, Chater606 of the Oklahoma Pollutaridischarge
Elimination System (OPDES) Act, and in accordance with the agreement between ODEQ and
USEPA relating to administration and enforcement of the delegated NPDES program.
Implementation of WLAs for point sources is done through permits issued under the OPDES
program.
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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
(USEPA) Water Quality Planning an#lanagement Regulations (dbde of Federal
Regulations [CFR] Padt30) require states to develagal maximum daily loads (TMDL) for
waterbodiesnot meeting designated uses where techneb@aped controls are in place.
TMDLs establish the allowable loadings of pollutants or other quantifiable parameters for a
waterbodybased on the relationship teten pollution sources and-stream water quality
conditions, so states can implement water qualityed controls to reduce pollution from point
and nonpoint sources and restore and maimtaterquality (USEPA1991).

This report documents the data ars$essmentsedto establish TMDLdor the pathogen
indicator bacteriafecal coliform, Escherichia coli (E.coli), or Enterococcifor certain
waterbodiesin the Study Area Elevatedlevels of pathogen indicator bacteria in aquatic
environments indicate # a receiving water is contaminated with human or animal feces and
that there is a potential health risk for individuals exposed to the wltga assessment and
TMDL calculations are conducted accordance with requirements of Sec®3(d) of the
CWA, Water Quality Planning and Management RegulationsC@R Partl30), USEPA
guidance, andOklahoma Department of Environmental Quali(@DEQ guidance and
procedures.ODEQ isrequired to submit all TMDLs to USEPA for review and approv@hce
the USEPAapproves a TMDL, then theaterbodymay be moved to Categodya of a st at
Integrated Water Quality Monitoring and Assessment Report, where it remains until
compliance with water quality standiar(WQS) is achieved (USEF2003.

The purpose of this TMD report is toestablishpollutant load allocation$or indicator
bacteria in impaired waterbodies, which is the first step toward restoring water quality and
protecting public health TMDLs determine the pollutant loadingnaterbodycan assimilate
without exceeding the WQS for that pollutant. TMDLs also establish the pollutant load
allocation necessary to meet the WQS established featarbodybased on the relationship
between pollutant sources andsineam water quality conditions. A TMDL consisis a
wasteload allocation (WLA)pad allocationl(A), 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 Dischargengtion System (NPDES) as
point sources. The LA is the fraction of the total pollutant load apportioned to nonpoint
sources. The MOS is a percentage of the TMBLaside taccount for théack of knowledge
associated witinatural processin aquatic gstemsmodel assumptionand data limitations.

This report doesot stipulate specific control actions (regulatory controls) or management
measures (voluntary best management practices) necessary to reduce bacteria loadings within
each watershed. Watbesdspecific control actions and management measures will be
identified, selected, and implemented under a separate process involving stakeholders who live
and work in the watersheds, tribes, and local, state, and federal government agencies.

This TMDL report focuses oi3 waterbodies that ODEQ@laced in Categorgya of the
2008 Integrated Report [303(d) listpr nonsupport of primary body contact recreation (PBCR):
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¢ Cimarron River (OK620910010010_00)

e Cooper CreekOK62091002080_00),

o Deep CreeKOK62010@0250 @),

e EIm Creek (OK620910020270_00),

¢ Indian Creek (OK6209100203100),

e Skeleton CreekOK620910030010_00),

e Cottonwood CreekOK620910@0010 20),

e Chisholm Creek (OK620910040100_00),

e DeerCreek (OK620910040120 00),

¢ Kingfisher Creek (OK6209100500100))

e Trail Creek (OK620910050020_00),

e Uncle Johns CreefOK620910%0030 00), and

e Dead Indian CreeiDK620910®0080 00).

Figurel-1 is the location map showinghe impaired segments dhese Oklahoma
waterbodies and themontributing watersheds This mapalso displays the locations of the
water quality monitoring (WQM) stations used as the basis for placement of these waterbodies

on the Oklahoma 303(d) list. These waterbodies and their surrounding watersheds are
hereinafter referred to as the Study Area.

Elevated levels of bacteria above the WQS result in the requirement that a TMDL be
developed. The TMDLs established in this report are a necessary step in the process to develop
the kacteria loading controleeededo restore the contact recreation ussigigated for each
waterbody. Tablel-1 provides a description of the locations of the WQM stations on the
303(d}listed waterbodies

Table 1-1 Water Quality Monitoring Stations used for 2004 303(d) Listing Decision

Waterbody Name Waterbody ID WQM Station e Statlc_)n_Locanon
Descriptions
Cimarron River OK620910010010_00 | OK620910010010-001AT | Cimarron River, US77, Guthrie
Cooper Creek 0OK620910020040_00 | OK620910-02-0040C Cooper Creek
Deep Creek OK620910020250_00 | OK620910-02-0250C Deep Creek
Elm Creek OK620910020270_00 | OK620910-02-0270G Elm Creek
Indian Creek 0OK620910020310 00 | OK620910-02-0310C Indian Creek
OK620910030010-001AT | Skeleton Creek, SH74, Lovell
Skeleton Creek OK620910030010_00 | OK620910-03-0010F Skeleton Creek: Lower
0OK620910-03-0010S Skeleton Creek: Upper
Cottonwood River | OK620910040010 20 | OK620910-04-0010G Cottonwood Creek
Chisholm Creek OK620910040100_ 00 | OK620910-04-0100G Chisholm Creek
Deer Creek 0OK620910040120 00 | OK620910-04-0120B Deer Creek: Logan County
o OK620910-05-0010G I
Kingfisher Creek OK620910050010_00 OK620910-05-0010J Kingfisher Creek
Trail Creek OK620910050020_00 | OK620910-05-0020G Trail Creek
Uncle Johns Creek | OK620910050030_00 | OK620910-05-0030C Uncle Johnds C
Dead Indian Creek | OK620910050080_00 | OK620910-05-0080D Dead Indian Creek
1-2 FINAL
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1.2  Watershed Description

General. The watersheds in tHeower CimarronSkeleton Creelareaaddressedh these
TMDLs are located imorth-centralOklahoma. Thd2 waterbodies includ®in this report are
located in Alfalfa, Major, Garfield, Blaine Kingfisher, Logan, Canadian, and Oklahoma
Counties

Within the Level IV ecoregion classificatiomost of the study area falls into the Prairie
Tablelandecoregion. ThePleistocene Sand Dunesoregion is sandwiched in the middle
section of the basin.He Cross Timbers Transition and the North Cross Timbers ecoregions lie
to the east edge of the basin in Logan and Oklahoma counties.

Tablel-2, derived from the 2000 U.S. Census, demonstratesaftiatthe exception of
Oklahoma Countyand the metropolita®klahoma Cityportion of the Canadian and Garfield
countiesthe study area isostlysparsely populated (U.S. Census Bur2@o).

Table 1-2 County Population and Density

couny Name | eoBten) | "o sncaraamiey

Alfalfa 6,105 7.0
Major 7,545 7.9
Garfield 57,813 54.6
Blaine 11,976 12.9
Kingfisher 13,926 154
Logan 33,924 45.6
Canadian 87,697 97.4

Oklahoma 660,448 931.5

Climate. Tablel-3 summarizes the average annual precipitation for eaatershed
Average annal precipitation values among thetersheds studiead this portion of Oklahoma
ranges between30.32and 3564 inches, increasing from the west to e@klahoma Climate
Survey, 200k

Land Use. Tablel-4 summarize the acreages and the correspondirggp@ges of the
land use categories for the contributing watershed associated with each respective Oklahoma
waterbody. The land use/land cover data were derived from the U.S. Geological Survey
(USGS)2001 NationalLand Cover Dataset (USG3007). The lam use categories are
displayed in Figurd-2.

The combination of pasture/hay andtated cropsare thedominantland use categories
in all of thewatersheds. Chisholm Creek is the only exceptth 44% of the watershed in
urban developed land usesflecting the fact that a significant portion of the watershed falls
within the boundaries of the cities of Oklahoma City and Edmond.
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Table 1-3 Average Annual Precipitation by Watershed
Study Area Precipitation Summary

Waterbody Name Waterbody ID Aver(ﬁ]gcehég)nual
Cimarron River OK620910010010_00 35.64
Cooper Creek 0OK620910020040_00 32.14
Deep Creek 0OK620910020250_00 30.32
Elm Creek 0OK620910020270_00 30.80
Indian Creek 0OK620910020310_00 30.95
Skeleton Creek OK620910030010_00 34.06
Cottonwood Creek OK620910040010_20 34.76
Chisholm Creek OK620910040100_00 35.57
Deer Creek OK620910040120_00 35.26
Kingfisher Creek OK620910050010_00 32.25
Trail Creek OK620910050020_00 33.74
Uncle Johns Creek OK620910050030_00 34.06
Dead Indian Creek OK620910050080_00 33.11

The City of Guthrie has a small portion of its municipal boundaries crossing lo t
Cimarron River (OK620910010010 O@ntershed The faur citiesentirely or partiallylocated
in the Skeleton Creek@K620910030010_QOwateshed areCovington, Marshall, Douglas,
and Crescent. Ringwoad located inindian Creek weershed and.oyal is located inCooper
Creekwatershed.The City of Kingfisher is scattered in the Kingfisher Creek watershed, Uncle
Johns Creek watershed, and Trail Creekevgited. The City of Okarche straddles on Dead
Indian Creek and Uncle Johns Creek watersheds. The City of Piedmont is located mainly in
the Deer Creek and Cottonwood Creek watersheds, with small portions in the Uncle Johns
Creek watershed. Cottonwood €kewatershed also has the city of Cashion. Large portions of
the City of Oklahoma City are located in the Deer Creek and the Chisholm Creek watersheds.
The Chisholm Creek watershed also has the Cities of Edmond, Nichols Hills, and the Village.
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Table 1-4 Land UseSummariesby Watershed
Landuse Categor i .
gory C|m_arr0n Cooper Creek Deep Creek EIm Creek Indian Creek SlElEhon Coitiemees
River Creek Creek
Waterbody ID OK620910010010_00 | OK620910020040_00 | OK620910020250_00 | OK620910020270_00 | OK620910020310_00 | OK620910030010_00 | OK620910040010_20
Percent of Open Water 4.68 0.24 0.22 0.07 0.34 0.62 1.56
Percent of Developed, 5.78 4.53 3.60 3.50 6.20 431 4.45
Open Space
Percent of Developed, 047 0.26 0.98 1.36 0.69 011 0.27
Low Intensity
Percent of Developed, 0.38 0.01 0.04 0.01 0.10 0.02 0.04
Medium Intensity
Percent of Developed, 0.04 0.00 001 0.01 0.03 0.01 0.03
High Intensity
Percent of Barren
Land (Rock/Sand/ 0.63 0.04 0.24 0.01 0.09 0.00 0.00
Clay)
Percent of Deciduous 1273 0.56 0.75 0.17 6.60 6.31 3.98
Forest
Percent of Evergreen 6.05 0.68 4.31 0.60 1.69 2.07 0.36
Forest
Percent of Mixed 0.00 0.00 0.08 0.01 0.00 0.00 0.00
Forest
Percent of
Shrub/Scrub 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Percent of 45.35 29.87 33.92 27.12 30.35 45.38 39.96
Grassland/Herbaceous
Percent of 0.97 0.14 0.08 0.32 0.07 0.17 0.08
Pasture/Hay
Percent of Cultivated 22.42 63.66 55.75 66.85 53.85 41.01 49.25
Crops
Percent of Woody 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Wetlands
Percent of Emergent 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Herbaceous Wetlands
JiplanningTMDL \Bacteria TMDLSIn imarron_Final_21Sep09_Submission.doc 1-5 FI NAL
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Landuse Category Cimarron . Skeleton Cottonwood
River Cooper Creek Deep Creek Elm Creek Indian Creek Creek Creek
Waterbody ID 0K620910010010_00 | OK620910020040 00 | OK620910020250 00 | OK620910020270 00 | OK620910020310 00 | OK620910030010 00 | OK620910040010 20
Acres Open Water 865 182 123 12 160 1,339 939
Acres Developed, 1,068 3,437 1,981 574 2,940 9,257 2,676
Open Space
a
Acres” Developed, 86 195 538 222 328 242 161
Low Intensity
Acres Developed, 71 6 20 2 45 45 24
Medium Intensity
Acres _Developed, High 7 4 3 > 15 13 20
Intensity
Acres Barren Land
(Rock/Sand/Clay) 116 32 131 1 43 0 2
Acres Deciduous 2350 424 414 27 3,129 13,551 2394
Forest
Acres Evergreen 1,118 513 2369 99 799 4,439 216
Forest
Acres Mixed Forest 0 0 47 2 0 0 0
Acres Shrub/Scrub 0 0 0 0 0 0 0
Acres
8,374 22,643 18,665 4,444 14,389 97,463 24,030
Grassland/Herbaceous
Acres Pasture/Hay 179 103 45 53 31 355 50
Acres Cultivated Crops 4,141 48,248 30,676 10,955 25,532 88,081 29,616
Acres Woody
Wetlands 0 0 0 0 0 0 0
Acres Emergent
Herbaceous Wetlands 96 0 2 0 0 0 0
Total (Acres) 18,469 75,788 55,013 16,394 47,411 214,785 60,126
JiplanningTMDL \Bacteria TMDLSIn imarron_Final_21Sep09_Submission.doc 1-6 FI NAL
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Table 1-4 ( ¢ o n t léand)UseSummaries by Watershed
Landuse Categor i i
. gory Chisholm Deer Creek Kingfisher Creek Trail Creek tncledohns Beadiindian
Creek Creek Creek
Waterbody 1D OK620910040100_00 OK620910040120_00 0OK620910050010_00 0OK620910050020_00 OK620910050030_00 OK620910050080_00
Percent of Open Water 0.75 1.58 0.59 0.33 1.30 0.53
Percent of Developed,
Open Space 13.27 5.98 3.87 4.53 4,71 3.39
Percent of Developed,
Low Intensity 15.50 2.21 0.60 0.00 1.09 0.42
Percent of Developed,
Medium Intensity 11.46 1.32 0.10 0.00 0.35 0.00
Percent of Developed,
High Intensity 3.41 0.13 0.05 0.00 0.11 0.00
Percent of Barren Land
(Rock/Sand/ Clay) 0.02 0.05 0.09 0.00 0.01 0.07
Percent of Deciduous 11.54 6.86 158 1.63 2.80 1.22
Forest
Percent of Evergreen
Forest 0.73 0.48 1.80 0.00 0.20 0.09
Percent of Mixed 0.00 0.00 0.00 0.00 0.00 0.00
Forest
Percent of
Shrub/Scrub 0.00 0.00 0.00 0.00 0.00 0.00
Percent of
Grassland/Herbaceous 34.33 49.93 35.69 19.05 34.30 3541
Percent of Pasture/Hay 0.79 0.40 0.10 0.00 0.09 0.29
Percent of Cultivated 8.17 31.07 55.53 74.23 55.05 58.56
Crops
Percent of Woody 0.00 0.00 0.00 0.00 0.00 0.00
Wetlands
Percent of Emergent
Herbaceous Wetlands 0.00 0.00 0.00 0.00 0.00 0.00
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Lower Cimarron RiveiSkeleton CreeBacteria TMDls Introduction
Landuse Categor i i
. gory Chisholm Deer Creek Kingfisher Creek Trail Creek tncledohns Beadiindian
Creek Creek Creek
Waterbody 1D 0OK620910040100_00 OK620910040120_00 0OK620910050010_00 0OK620910050020_00 OK620910050030_00 OK620910050080_00
Acres Open Water 240 1,144 875 38 1,290 390
Acres Developed, 4,252 4,335 5,690 528 4,674 2,509
Open Space
a
Acres’ Developed, Low 4,967 1,605 885 0 1,077 310
Intensity
Acres Developed, 3,672 957 147 0 352 1
Medium Intensity
Acres _Developed, High 1,094 96 70 0 108 0
Intensity
Acres Barren Land
(Rock/Sand/Clay) ! 39 137 0 15 50
Acres Deciduous 3,699 4,974 2322 190 2782 905
Forest
Acres Evergreen 234 344 2,650 0 197 65
Forest
Acres Mixed Forest 0 0 0 0 0 0
Acres Shrub/Scrub 0 0 0 0 0 0
Acres 11,001 36,189 52,507 2,220 34,030 26,171
Grassland/Herbaceous
Acres Pasture/Hay 254 287 148 0 88 212
Acres Cultivated Crops 2,619 22,516 81,691 8,648 54,612 43,281
Acres Woody
Wetlands 0 0 0 0 0 0
Acres Emergent
Herbaceous Wetlands 0 0 0 0 0 0
Total (Acres) 32,040 72,487 147,123 11,624 99,225 73,893
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Lower Cimarron RiveiSkeleton CreeBacteria TMDIs Introduction

Figure 1-1  WatershedsNot Supporting Primary Body Contact Recreation Use within the Study Area
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