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EXECUTIVE SUMMARY

ES-1 OVERVIEW

As promulgated by Section 402 of the Clean Watdr(83VA), theU.S. Environmental
Protection Agency (EPA) has delegated authoritytite Oklahoma Department of
Environmental Quality (DEQYo partially oversee thélational Pollutant Discharge
Elimination System (NPDES) Programn the State of Oklahoma. Exceptions are
agriculture [retained by the Oklahoma Departmen®gficulture, Food, and Forestry
(ODAFF)], and the oil & gas industry (retained bket Oklahoma Corporation
Commission) for which EPA has retained permittingharity. The NPDES Program in
Oklahoma, in accordance with an agreement betwé&gp &8nd EPA, is implemented via
the Oklahoma Pollutant Discharge Elimination Syst¢@PDES) Act [Title 252,
Chapter 606 (DEQ, 2013htfp://www.deq.state.ok.us/rules/606.Qdf

This total maximum daily load (TMDL) report docunterthe data and assessment used
to establish TMDLs for the pathogen indicator baatgEscherichia coli (E. coli),
Enterococcus] for selected waterbodies in the Ganadiver Study Area in Oklahoma.
Elevated levels of pathogen indicator bacteria quadic environments indicate that a
waterbody is contaminated with human or animal deged that a potential health risk
exists for individuals exposed to the water.

Data assessment and TMDL calculations are conductadcordance with requirements
of Section 303(d) of the CWA, Water Quality Plarmiand Management Regulations
(40 CFR Part 130 EPA guidance, and DEQ guidance and procedurEf B required
to develop TMDLs for all impaired waterbodies whiafe on the 303(d) list. The draft
TMDL went to EPA for review before it was submittéat public comment. After the
public comment period, the TMDL was submitted toAHBr final approval. Once EPA
approves the final TMDL, then the waterbody is mibt@ Category 4a of the Integrated
Report, where it remains until it reaches compkamdgth Oklahoma’s water quality
standards (WQS).

These TMDLs provide a load reduction to meet antbiggiter quality criterion with a
given set of facts. The adoption of these TMDL® itite Water Quality Management
Plan (WQMP) provides a mechanism to recalculatee@able pollutant loads when
information changes in the future. Updates to th @ M¥P demonstrate compliance with
the water quality criterion. The updates to the Wke also useful when the water
quality criterion changes and loading scenariosraveewed to ensure that the predicted
in-stream criterion will be met.

The purpose of this TMDL study was to establisHytaht load allocations for indicator
bacteria in impaired waterbodies, which is thet fgtep toward restoring water quality
and protecting public health. TMDLs determine tladlygant loading a waterbody can
assimilate without exceeding the WQS for that pgaltt TMDLs also establish the
pollutant load allocation necessary to meet the \®i8ablished for a waterbody based
on the relationship between pollutant sources arstream water quality conditions. A
TMDL consists of wasteload allocations (WLA), loalibcations (LA), and a margin of
safety (MOS). A WLA is the fraction of the total [pgant load apportioned to point
sources, and includes stormwater discharges regulatder OPDES as point sources.
An LA is the fraction of the total pollutant loag@ortioned to nonpoint sources. MOS
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can be implicit and/or explicit. The implicit MOS iachieved by using conservative
assumptions in the TMDL calculations. An expliciO8 is a percentage of the TMDL
set aside to account for the lack of knowledge @ated with natural process in aquatic
systems, model assumptions, and data limitations.

This report does not stipulate specific control i (regulatory controls) or

management measures (voluntary best managementicpsdcnecessary to reduce
bacteria within each watershed. Watershed-specidigtrol actions and management
measures will be identified, selected, and impleegnunder a separate process
involving stakeholders who live and work in the graheds, along with native tribes, and
local, State, and federal government agencies.

ES -2 PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

This TMDL study focused on waterbodies in the Ca@aadRiver Study Area, identified
in Table ES-1, that DEQ placed in Category 5 [303(d) list] ok ttater Quality in
Oklahoma, 2012 Integrated Repddr nonsupport of primary body contact recreation
(PBCR) beneficial uses.

Elevated levels of bacteria above the WQS necésshia development of a TMDL. The
TMDLs established in this report are a necessagp & the process to develop the
pollutant loading controls needed to restore th€RBeneficial uses designated for each
waterbody.

Table ES-2 summarizes water quality data collected during primcontact recreation
season from the water quality monitoring (WQM) istag in 2008 for each bacterial
indicator. The data summary ifable ES-2 provides a general understanding of the
amount of water quality data available and the sgvef exceedances of the water
quality criteria. This data collected during théngary contact recreation season includes
the data used to support the decision to placefgpe@terbodies within the Study Area
on the DEQ 2012 303(d) list (DEQ 2013).

ES-2.1 Chapter 45 : Criteria for Bacteria

The definition of PBCR and the bacterial WQSs fBXR are summarized by the
following excerpt fronilitle 785, Chapter 45-5-16f the Oklahoma WQSs.

(@). Primary Body Contact Recreation involves direct yoabntact with the
water where a possibility of ingestion exists.Hade cases the water shall
not contain chemical, physical or biological sulvatas in concentrations
that are irritating to skin or sense organs or aeic or cause illness
upon ingestion by human beings.

(b). In waters designated for Primary Body Contact Ratiom...limits...shall
apply only during the recreation period of May 1 3eptember 30. The
criteria for Secondary Body Contact Recreation vepply during the
remainder of the year.

(c). Compliance with 785:45-5-16 shall be based upon timge the
requirements of one of the options specified inpf1(R) of this subsection
(c) for bacteria. Upon selection of one (1) grouptest method, said
method shall be used exclusively over the time odemprescribed
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therefore. Provided, where concurrent data exist rfaultiple bacterial
indicators on the same waterbody or waterbody segmeo criteria
exceedances shall be allowed for any indicator grou

(1) Escherichia coli (E. coli): The E. coli geometriceam criterion is
126/100 ml. For swimming advisory and permittinggmses, E. coli
shall not exceed a monthly geometric mean of 126MObased upon
a minimum of not less than five (5) samples cabtkciver a period of
not more than thirty (30) days. For swimming adwsand permitting
purposes, no sample shall exceed a 75% one-sidddience level of
235/100 ml in lakes and high use waterbodies aerd0fo one-sided
confidence level of 406/100 ml in all other PrimaBpdy Contact
Recreation beneficial use areas. These values ased upon all
samples collected over the recreation period. Famppses of sections
303(d) and 305(b) of the federal Clean Water Act amsended,
beneficial use support status shall be assessedgusnly the
geometric mean criterion of 126/100 milliliters coamed to the
geometric mean of all samples collected over tloesaion period.

(2) Enterococcus: The Enterococcus geometric meanricnitas 33/100
ml. For swimming advisory and permitting purposEsterococcus
shall not exceed a monthly geometric mean of 33MdBased upon a
minimum of not less than five (5) samples collecteer a period of
not more than thirty (30) days. For swimming adwsand permitting
purposes, no sample shall exceed a 75% one-siddience level of
61/100 ml in lakes and high use waterbodies and9t# one-sided
confidence level of 108/100 ml in all other PrimaBpdy Contact
Recreation beneficial use areas. These values ased upon all
samples collected over the recreation period. Famppses of sections
303(d) and 305(b) of the federal Clean Water Act amsended,
beneficial use support status shall be assessedgusnly the
geometric mean criterion of 33/100 milliliters coaned to the
geometric mean of all samples collected over tioesaion period.

ES-2.2 Chapter 46 : Implementation of OWQS for Bacteria

To implement Oklahoma’'s WQS for PBCR, OWRB promteégaChapter 46,
Implementation of Oklahoma’s Water Quality Standaf@WRB 2013a). The
excerpt below from Chapter 46: 785:46-15-6, stifgdahow water quality data
will be assessed to determine support of the PB&HRas well as how the water
quality target for TMDLs will be defined for eacldterial indicator.

(@). Scope.

The provisions of this Section shall be used terdehe whether the
subcategory of Primary Body Contact of the benafiase of Recreation
designated in OAC 785:45 for a waterbody is supgbrturing the
recreation season from May 1 through September &8 gear. Where
data exist for multiple bacterial indicators on tlsame waterbody or
waterbody segment, the determination of use sumgbait be based upon
the use and application of all applicable tests dadh.
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(b).  Escherichia coli (E. coli).

(1) The Primary Body Contact Recreation subcategorygdesed for a
waterbody shall be deemed to be fully supported mespect to E. coli
if the geometric mean of 126 colonies per 100 mhés$. These values
are based upon all samples collected over the sedime period in
accordance with OAC 785:46-15-3(c).

(2) The Primary Body Contact Recreation subcategorygdesed for
a waterbody shall be deemed to be not supporteld negpect to E.
coli if the geometric mean of 126 colonies per t0s not met. These
values are based upon all samples collected owerebreation period
in accordance with OAC 785:46-15-3(c).

(c). Enterococcus.

(1) The Primary Body Contact Recreation subcategorygdesed for a
waterbody shall be deemed to be fully supported wétspect to
Enterococcus if the geometric mean of 33 coloners1P0 ml is met.
These values are based upon all samples colleatedtbe recreation
period in accordance with OAC 785:46-15-3(c).

(2) The Primary Body Contact Recreation subcategorygdesed for a
waterbody shall be deemed to be not supported vadpect to
Enterococcus if the geometric mean of 33 colonars1®0 ml is not
met. These values are based upon all samples tadleaver the
recreation period in accordance with OAC 785:4634(6).

Where concurrent data exist for multiple bacteiiadlicators on the same
waterbody, each indicator group must demonstrateptiance with the numeric
criteria prescribed (OWRB 2013).

As stipulated in the WQS, only the geometric mehallosamples collected over
the recreation period shall be used to assessntpaiiment status of a stream.
Therefore, only the geometric mean criteria aredusedevelop TMDLs folE.
coli and Enterococcus bacterial indicators.

It is worth noting that the Oklahoma Water Qualgtandards (OWQS) prior to
July 1, 2011 contained three bacterial indicatdexd] coliform, E. coli and
Enterococcus). Since July 1, 2011 the WQS addredy &. coli and
Enterococcus bacteria. Therefore, bacterial TMDiesdeveloped only foE. coli
and/or Enterococcus impaired streams.
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Table ES-1 Excerpt from the 2012 Integrated Report  — Oklahoma 303(d) List of Impaired Waters (Category
5)

Designated Use
Primary Body
Contact
Recreation

Waterbody ID Waterbody Name | Stream Miles | TMDL Date | Priority

OK520810000080_00 Little River 14.96 2014
OK520810000090_00 Rock Creek 5.99 2014
OK520810000140_00 | EIm Creek, West 8.00 2014

ENT = Enterococcus; N = Not attaining; X = Criterion exceeded
Source: 2012 Integrated Report, DEQ 2013

Table ES-2 Summary of Indicator Bacterial Samples f  rom Primary Body Contact Recreation Subcategory
Season May 1 to September 30, 2008

Waterbody ID Waterbody Name Indicator ] UG Assessment Results
samples Conc (cfu/100 ml)

TMDL Required
TMDL Required
TMDL Required
TMDL Required
TMDL Required
TMDL Required

OK520810000080_00 Little River

OK520810000090_0 Rock Creek

OK520810000140_00 Elm Creek, West

Enterococcus (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL
E. coli (EC) water quality criterion = Geometric Mean of 126 counts/100 mL
TMDLs will be developed for waterbodies highlighted in green
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Table ES-3 shows the bacterial TMDLs that will be developedhis report.

Table ES-3 Stream and Pollutants for TMDL Developme nt

HUC 8 Waterbody Stream

Waterbody 1D Codes Name Miles

Priority

OK520810000080_00 | 11090203 Little River 14.96

OK520810000090_00 | 11090203 Rock Creek 5.99

EIm Creek,

West 8.00

OK520810000140_00 | 11090203

ES -3 POLLUTANT SOURCE ASSESSMENT

A pollutant source assessment characterizes knownsaspected sources of pollutant
loading to impaired waterbodies. Sources within atenshed are categorized and
guantified to the extent that information is avhiéa Bacteria originate from warm-

blooded animals and sources may be point or nohpomature.

Point sources are permitted through the OPDES anglOPDES-permitted facilities
that discharge treated sanitary wastewater areregfjto monitor fecal coliform under
the current permits and will be required to moniorcoli when their permits come to
renew. These facilities are also required to moni®S in accordance with their permits.
There are no active permitted municipal or indastpoint source facilities within the
Study Area.

Nonpoint sources include those sources that cadmalentified as entering a waterbody
at a specific location. Nonpoint sources may engfraim land activities that contribute
bacteria to surface water as a result of rainfalloff. For the TMDLSs in this report, all
sources of pollutant loading not regulated by OPE8Nits are considered nonpoint
sources.

Table ES-4 summarizes the point and nonpoint sources thatibate bacteria to each
respective waterbody.
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Table ES-4 Summary of Potential Pollutant Sources by Category

Municipal | Industrial OPDES No Construction lulis-

Waterbody ID Waterbody Name OPDES OPDES MS4 Discharge PFO Mines  Stormwater oy MEZIeIL
Facility Facility Facility Permit

General Source
Permit

OK520810000080_00 Little River Bacteria
0OK520810000090_00 Rock Creek Bacteria

OK520810000140_00 Elm Creek, West Bacteria

Facility present in watershed and potential as contributing pollutant source

Facility present in watershed, but not recognized as pollutant source

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

The TMDL calculations presented in this report degived from load duration curves
(LDC). LDCs facilitate rapid development of TMDLand as a TMDL development tool
can provide some information for identifying wheathmpairments are associated with
point or nonpoint sources. The LDC is a simple a&fiicient method to show the
relationship between flow and pollutant load. LD@sphically display the changing
water quality over changing flows that may not pparent when visualizing raw data.
The LDC has additional valuable uses in the posBLMmplementation phase of the
restoration of the water quality for a waterbodiptfihg future monitoring information
on the LDC can show trends of improvement to scuitat will identify areas for
revision to the watershed restoration plan. The tmst of the LDC method allows
accelerated development of TMDL plans on more \baidies and the evaluation of the
implementation of WLAs and BMPs. The technical @agh for using LDCs for TMDL
development includes the following steps:

1. Prepare flow duration curves for gaged and ung&g@d stations.

2. Estimate existing loading in the waterbody usindemt bacterial water quality
data.

3. Use LDCs to identify the critical condition thatlhdictate loading reductions and
the overall percent reduction goal (PRG) necessaajtain WQS.

Use of the LDC obviates the need to determine agdestorm or selected flow

recurrence interval with which to characterize thepropriate flow level for the

assessment of critical conditions. For waterbodigsacted by both point and nonpoint
sources, the “nonpoint source critical conditiordul typically occur during high flows,

when rainfall runoff would contribute the bulk diet pollutant load, while the “point

source critical condition” would typically occur dlng low flows, when wastewater
treatment facilities (WWTF) effluents would domieathe base flow of the impaired
water. However, flow range is only a general inthcaof the relative proportion of

point/nonpoint contributions. Violations have bessted under low flow conditions in

some watersheds that contain no point sources.

LDCs display the maximum allowable load over thenptete range of flow conditions
by a line using the calculation of flow multipliéy a water quality criterion. The TMDL
can be expressed as a continuous function of #owal to the line, or as a discrete value
derived from a specific flow condition.

The following are the basic steps in developindXCL

1. Obtain daily flow data for the site of interestrfrahe U.S. Geological Survey
(USGYS), or if unavailable, obtain projected flowrfr a nearby USGS site.

2. Sort the flow data and calculate the flow exceedgrercentiles.

3. Obtain the water quality data.
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For bacterial TMDLs, obtain the water quality détam the primary contact
recreation season (May 1 through September 30).

4. Display a curve on a plot that represents the aldes load determined by
multiplying the actual or estimated flow by the W®$ each respective bacterial
indicator.

5. For bacterial TMDLs, display and differentiate dratcurve derived by plotting
the geometric mean of all existing bacterial sas@entinuously along the full
spectrum of flow exceedance percentiles which sspres the observed load in
the stream.

ES-4.1 Bacterial LDC

For bacterial TMDLs, the culmination of these stepsexpressed in the
following formula, which is displayed on the LDC the& TMDL curve:

TMDL (cfu/day) = WQS * flow (cfs) * unit conversiofactor

Where: WQS = 126 cfu/100 mL (E. coli); or 33 cfudOmL
(Enterococcus)

unit conversion factor = 24,465,525

ES-4.2 LDC Summary

The LDC approach recognizes that the assimilatiapacity of a waterbody
depends on the flow, and that maximum allowabldiluz varies with flow
condition. Existing loading and load reductionsuieed to meet the TMDL water
quality target can also be calculated under differlow conditions. The
difference between existing loading and the wateality target is used to
calculate the loading reductions required.

Historical observations of bacteria were plottechaseparate LDC based on the
geometric mean of all samples. It is noted thatltB€s for bacteria were based
on the geometric mean standards or geometric mdaall ossamples. It is
inappropriate to compare single sample bacterisgentations to a geometric
mean water quality criterion in the LDC; therefanelividual bacterial samples
are not plotted on the LDCs.

ES-5 TMDL CALCULATIONS

A TMDL is expressed as the sum of all WLAs (poiouxce loads), LAs (honpoint
source loads), and an appropriate MOS, which atiertg account for the lack of
knowledge concerning the relationship between pantiuloading and water quality. This
definition can be expressed by the following equrati

TMDL = WLA_WWTF + WLA_M34 + LA + MOS
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The WLA is the portion of the TMDL allocated to stihg and future point sources. The
LA is the portion of the TMDL allocated to nonpoisburces, including natural
background sources. The MOS is intended to enbate/NQSs will be met.

ES-5.1 Bacterial PRG

For each waterbody the TMDLs presented in this ntepi@ expressed as colony
forming units (cfu) per day across the full range flow conditions. For
information purposes, percent reductions are alswviged. The difference
between existing loading and the water quality éarig used to calculate the
loading reductions required. For bacteria, the AR@alculated by reducing all
samples by the same percentage until the geomm&an of the reduced sample
values meets the corresponding bacterial geometeign standard (126 cfu/100
ml for E. coliand 33 cfu/100 ml for Enterococcus) with 10% of $10

Table ES-5 presents the percent reductions necessary forlesatbrial indicator
causing nonsupport of the PBCR use in each watgrbbthe Study Area.

Table ES-5 Percent Reductions Required to Meet Wat er Quality
Standards for Indicator Bacteria

Required Reduction Rate
ENT E. coli
0OK520810000080_00 Little River 93% 61%
0OK520810000090_00 Rock Creek 95% 65%
0K520810000140_00 Elm Creek, West 95% 65%

Waterbody ID Waterbody Name

ES-5.2 Seasonal Variation

The TMDL, WLA, LA, and MOS vary with flow conditigrand are calculated at
every 3" flow interval percentile. The WLA component of BaBMDL is the sum
of all WLAs within each contributing watershed. Th& can then be calculated
as follows:

LA =TMDL — MOS -YWLA

Federal regulations40 CFR 8130.7(c)(}) require that TMDLs account for
seasonal variation in watershed conditions anditaoit loading.

The bacterial TMDLs established in this report adhe the seasonal application
of the Oklahoma WQS which limits the PBCR use te feriod of May 1
through September 30

ES-5.3 MOS

Federal regulations4Q0 CFR 8130.7(c)(})also require that TMDLs include an
MOS. The MOS, which can be implicit or explicit, & conservative measure
incorporated into the TMDL equation that accourds the lack of knowledge
associated with calculating the allowable pollutlrading to ensure WQSs are
attained.
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For bacterial TMDLs, an explicit MOS was set at 10%

The TMDL represents a continuum of desired load @feflow conditions, rather than
fixed at a single value, because loading capaaties as a function of the flow present
in the stream. The higher the flow is, the moretelaad the stream can handle without
violating water quality standards. Regardless efrttagnitude of the WLA calculated in
these TMDLs, future new discharges or increased fomm existing discharges will be
considered consistent with the TMDL provided theDEBS permit requires in-stream
criteria to be met.

ES -6 REASONABLE ASSURANCE

Reasonable assurance is required by the EPA rates TMDL to be approvable only

when a waterbody is impaired by both point and ampsources and where a point
source is given a less stringent WLA based on gaomagtion that nonpoint source load
reductions will occur. In such a case, “reasonalsleurances” that nonpoint (NPS) load
reductions will actually occur must be demonstratedthis report, all point source

discharges either already have or will be giverltasge limitations less than or equal to
the water quality standard numerical criteria. Téisures that the impairments of the
waterbodies in this report will not be caused bynpsources. Since the point source
WLASs in this TMDL report are not dependent on NRf#&d reduction, reasonable
assurance does not apply.

ES -7 PuBLIC PARTICIPATION

A public notice about the draft TMDL report will bsent to local newspapers,
government agencies, stakeholders in the Study &ffeated by these draft TMDLs, and
stakeholders who have requested copies of all TN\dDhlic notices. The public notice
(which includes the draft 208 TMDL factsheet) amdfdTMDL report will be posted at
the following DEQ websitewww.deq.state.ok.us/wgdnew/index.htifhe public will
have an opportunity to review the draft TMDL repand make written comments.

The public comment period lasts 45 days. Dependmgthe interest and responses from
the public, a public meeting may be held within Wetershed affected by the TMDLs in
this report. If a public meeting is held, the pablill also have opportunities to ask
guestions and make formal oral comments at the ingeeand/or submit written
comments at the public meeting.

All written comments received during the public inet period become a part of the
record of these TMDLs. All comments will be conset and the TMDL report will be
revised according to the comments, if necessaiyr fw 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 Section 402 of the Clean Watert ACWA), the U.S.

Environmental Protection Agency (EPA) has delegatethority to the Oklahoma
Department of Environmental Quality (DEQY partially oversee thélational

Pollutant Discharge Elimination System (NPDES) Paagin the State of Oklahoma.
Exceptions are agriculture (retained by State Diepant of Agriculture, Food, and
Forestry), and the oil & gas industry (retained thyee Oklahoma Corporation
Commission) for which EPA has retained permittingharity. The NPDES Program
in Oklahoma, in accordance with an agreement betwB&Q and EPA, is
implemented via the Oklahoma Pollutant Dischargenigation System (OPDES)
Act [Title 252, Chapter 606 (DEQ, 2013jtip://www.deq.state.ok.us/rules/606.4df)

Section 303(d) of the CWA and EPA Water Qualityiriag and Management
Regulations 40 Code of Federal Regulations (CFR) Part]1@&@juire states to
develop total maximum daily loads (TMDL) for all teabodies and pollutants
identified by the Regional Administrator as suigabfor TMDL calculation.
Waterbodies and pollutants identified on the apedod03(d) list as not meeting
designated uses where technology-based controls glace will be given a higher
priority for development of TMDLs. TMDLs establighe allowable loadings of
pollutants or other quantifiable parameters foraenbody based on the relationship
between pollution sources and in-stream water guaonditions, so states can
implement water quality-based controls to reduckupon from point and nonpoint
sources and restore and maintain water quality (E®9L).

This report documents the data and assessmenttasestablish TMDLs for the
pathogen indicator bacteriggcherichia coli (E. colipndEnterococcus]for selected
waterbodies in the Canadian River area in Oklahdahavated levels of pathogen
indicator bacteria in aquatic environments indidhteg a waterbody is contaminated
with human or animal feces and that a potentialtheask exists for individuals
exposed to the water.

Data assessment and TMDL calculations are conduatechccordance with
requirements of Section 303(d) of the CWA, Wateral@u Planning and

Management Regulations (40 CFR Part 130), EPA geela and Oklahoma
Department of Environmental Quality (DEQ) guidarmed procedures. DEQ is
required to submit all TMDLs to EPA for review. Ajgwed 303(d) listed waterbody-
pollutant pairs or surrogates TMDLs will receivetification of the approval or
disapproval action. Once the EPA approves a TMDentthe waterbody may be
moved to Category 4a of a state’s Integrated W&enlity Monitoring and

Assessment Report, where it remains until compéanith water quality standards
(WQS) is achieved (EPA 2003).

1 All future references to bacteria in this docutrierply these two fecal pathogen indicator bactegiaups

unless specifically stated otherwise
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These TMDLs provide a load reduction to meet anthiexter quality criterion with a
given set of facts. The adoption of these TMDLs ithte Water Quality Management
Plan (WQMP) provides a mechanism to recalculate@eble pollutant loads when
information changes in the future. Updates to th@M¥® demonstrate compliance
with the water quality criterion. The updates te tWQMP are also useful when the
water quality criterion changes and loading sce@saare reviewed to ensure that the
predicted in-stream criterion will be met.

The purpose of this TMDL study was to establishlytaht load allocations for
indicator bacteria in impaired waterbodies, whishthe first step toward restoring
water quality and protecting public health. TMDLestefmine the pollutant loading a
waterbody can assimilate without exceeding the Vit§p$hat pollutant. TMDLs also
establish the pollutant load allocation necessargneet the WQS established for a
waterbody based on the relationship between poliitgaurces and in-stream water
quality conditions. A TMDL consists of a wasteloadlocation (WLA), load
allocation (LA), and a margin of safety (MOS). TWA A is the fraction of the total
pollutant load apportioned to point sources, ancluintes stormwater discharges
regulated under OPDES. The LA is the fraction eftibtal pollutant load apportioned
to nonpoint sources. MOS can be implicit and/or liekp An implicit MOS is
achieved by using conservative assumptions in M®M calculations. An explicit
MOS is a percentage of the TMDL set aside to adcéamthe lack of knowledge
associated with natural process in aquatic systenmglel assumptions, and data
limitations.

This report does not stipulate specific controlicad (regulatory controls) or
management measures (voluntary best managemernicpsacnecessary to reduce
bacteria within each watershed. Watershed-speoifitrol actions and management
measures will be identified, selected, and impleledrunder a separate process
involving stakeholders who live and work in the araheds, along with tribes, and
local, state, and federal government agencies.

This TMDL report focuses on waterbodies that DE@cpt in Category 5 [303(d)
list] of the Water Quality in Oklahoma, 2012 Integrated Repimrt nonsupport of
primary body contact recreation (PBCR) beneficeds1 The waterbodies considered
for TMDL development in this report are listedTiable 1-1:

Table 1-1 TMDL Waterbodies

Little River OK520810000080_00

Rock Creek OK520810000090_00

Elm Creek, West OK520810000140_00
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Figure 1-1 shows these Oklahoma waterbodies and their coitndp watersheds.
This map also displays locations of the water dquatonitoring (WQM) stations
used as the basis for placement of these waterbaatiethe Oklahoma 303(d) list.
These waterbodies and their surrounding watersherlbereinafter referred to as the
Study Area.

TMDLs are required to be developed whenever elevigeels of pathogen indicator
bacteria are above the WQS numeric criterion. TRTs established in this report
are a necessary step in the process to develgmthgant loading controls needed to
restore the PBCR use designated for each waterb®dyle 1-2 provides a
description of the locations of WQM stations on 3@8(d)-listed waterbodies.
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Figure 1-1
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Table 1-2  Water Quality Monitoring Stations used f  or Assessment of
Streams

WQM Station Waterbody Name Station Location Waterbody ID

OK520810-00-0080G Little River Little River near Franklin Road 0OK520810000080_00

0OK520810-00-0080H Little River Little River near 60th Street 0OK520810000080_00

0OK520810-00-0090C Rock Creek Rock Creek near 72nd Avenue 0OK520810000090_00

0OK520810-00-0140P Elm Creek, West West EIm Creek near 134th Street 0OK520810000140_00

1.2 WATERSHED DESCRIPTION

1.2.1 General

The Canadian River study area is located in cen@&lahoma. The
waterbodies and their watersheds addressed inrgpmt are in Cleveland
county. This county is part of the Central Greaifd and Cross Timbers
ecoregions (Woods, A.J, et al 2005). A small porivd the West EIm Creek
watershed is located on Oklahoma County. The waessin the Study Area
are located in the Anadarko Basin geological prosenTable 1-3, derived
from the 2010 U.S. Census, demonstrates that thaeties in which these
watersheds are located are densly populated (UeBsu@ Bureau 2010).
Table 1-4 lists major towns and cities located in each wéiels

Table 1-3  County Population and Density

Population Population Density
(2010 Census) (per square mile)

County Name

Cleveland 255,755 460
Oklahoma 718,633 1,000

Table 1-4  Major Municipalities by Watershed

Waterbody Name Waterbody ID Municipalities

Moore, Norman &

Little River OK520810000080_00 Oklahoma City

Hall Park, Norman &

Rock Creek OK520810000090_00 Oklahoma City

Elm Creek, West 0OK520810000140_00 Oklahoma City
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1.2.2 Climate

Table 1-5 summarizes the average annual precipitation foh éklahoma

waterbody derived from a geospatial layer developeddisplay annual

precipitation using data collected from Oklahomaather stations between
1981 through 2010. Average annual precipitationuesl among the
watersheds in this portion of Oklahoma range betw#&&0 and 37.6 inches
(PRISM Climate Group; 2014).

Table 1-5  Average Annual Precipitation by Watershe d

Waterbody Name Waterbody ID MRS Anr_1ua| Rrecipiiation
(inches)

Little River OK520810000080_00
Rock Creek OK520810000090_00
Elm Creek, West 0OK520810000140_00

1.2.3 Land Use

Table 1-6 summarizes the percentages and acreages of thesdanchtegories
for the contributing watershed associated with eszdpective Oklahoma
waterbody addressed in the Study Area. The landamskcover data were
derived from the U.S. Geological Survey (USGS) 20tional Land Cover
Dataset (MRLC 2011). The percentages providetalie 1-6 are rounded so
in some cases may not total exactly 100%. The lasel categories are
displayed in Figure 1-2. The two most dominant land use categories
throughout the Canadian River Study Area are deciduforest and
grassland/herbaceous. The watersheds targetediot. Tevelopment in this
Study Area range in size from 7,521 acres (Rock ekre
OK520810000090_00) to 56,688 acres (Little Riva{5@0810000080_00).
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Figure 1-2 Land Use Map
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Table 1-6

Landuse Category

Waterbody ID

Open Water

Little River ‘

Watershed
Rock Creek

OK520810000080_00 ‘ OK520810000090_00

4.4

2.0

Land Use Summaries by Watershed

Elm Creek, West

OK520810000140_00
13

Developed, Open Space

9.5

7.7

6.2

Developed, Low Intensity

10.9

7.7

2.2

Developed, Medium Intensity

8.4

2.8

0.8

Developed, High Intensity

1.7

0.1

0.4

Bare Rock/Sand/Clay

1.2

0.1

0.1

Deciduous Forest

20.0

24.2

Evergreen Forest

0

0

Mixed Forest

0

0

Shrub/Scrub

0

0

Grasslands/Herbaceous

35.3

Pasture/Hay

3.7

Cultivated Crops

4.6

Woody Wetlands

0.1

Emergent Herbaceous
Wetlands

Total (%)

Open Water

0.1

100.0 |
2,521

Developed, Open Space

5,395

Developed, Low Intensity

6,152

Developed, Medium Intensity

4,747

Developed, High Intensity

959

Bare Rock/Sand/Clay

695

Deciduous Forest

11,341

Evergreen Forest

5

Mixed Forest

0

Shrub/Scrub

4

Grasslands/Herbaceous

Pasture/Hay

Cultivated Crops

Woody Wetlands

Emergent Herbaceous
Wetlands
Total (Acres):
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1.3 STrREAM FLOW CONDITIONS

Stream flow characteristics and data are key in&ion when conducting water
guality assessments such as TMDLs. The USGS opeftate gages throughout
Oklahoma, from which long-term stream flow recoods be obtained. None of
the waterbodies in this Study Area have historgentitative flow data available.
Flow data from USGS gage stations on a nearby,laimiatershed have been
used to estimate flows for these ungaged streanslit§tive stream stage
conditions recorded during the time of water qyatampling are included in
Appendix A along with corresponding bacteriological data tssé summary of
the method used to project flows for ungaged stseamd flow exceedance
percentiles from projected flow data are providedppendix B .
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SECTION 2 PROBLEM IDENTIFICATION AND WATER
QUALITY TARGET

2.1 OKLAHOMA WATER QUALITY STANDARDS

Title 785 of the Oklahoma Administrative Code camsa Oklahoma Water
Quality Standards (OWQS) and implementation prosesiOWRB 2013). The
Oklahoma Water Resources Board (OWRB) has statutmrthority and
responsibility concerning establishment of State $¥Qas provided under
82 Oklahoma Statute [O.S.], 81085.30. This statuthorizes the OWRB to
promulgate rules .which establish classifications of uses of watdrthe state,
criteria to maintain and protect such classificatsy and other standards or
policies pertaining to the quality of such watdf3.S. 82:1085:30(A)]Beneficial
uses are designated for all waters of the Stateh Sges are protected through
restrictions imposed by the antidegradation poktgtement, narrative water
quality criteria, and numerical criteria (OWRB 20)13An excerpt of the
Oklahoma WQS (Title 785) summarizing the State kifa®@oma Antidegradation
Policy is provided irAppendix C . Table 2-1, an excerpt from the 2012 Integrated
Report (DEQ 2013), lists beneficial uses designdtedeach impaired stream
segment in the Study Area. The beneficial usesidel

B AES - Aesthetics
B AG - Agriculture Water Supply
B Fish and Wildlife Propagation
% WWAC — Warm Water Aquatic Community
B FISH — Fish Consumption

B PBCR - Primary Body Contact Recreation

PPWS - Public & Private Water Supply

Table 2-1  Designated Beneficial Uses for Each Stre am Segment in the
Study Area

Waterbody 1D Waterbody Name AES AG WWAC  FISH PBCR PPWS

0OK520810000080_00 Little River

N

0OK520810000090_00 Rock Creek

F
F

0OK520810000140_00 Elm Creek, West X F

- Eully supportmg M= N(.)t | — Insufficient X — Not assessed Source: DEQ 2012
information supporting Integrated Report

F

N

EN K
ENEN - E
x|
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2.1.1 Chapter 45 : Definition of PBCR and Bacterial WQSs

The definition of PBCR and the bacterial WQSs fBR are summarized by the
following excerpt from Title 785, Chapter 45-5-16tloe Oklahoma WQSs.

(a).

(b).

(©).

Primary Body Contact Recreation involves direct yoatntact with the
water where a possibility of ingestion exists.Hage cases the water shall
not contain chemical, physical or biological sulvstas in concentrations
that are irritating to skin or sense organs or aexic or cause illness
upon ingestion by human beings.

In waters designated for Primary Body Contact Ratioa...limits...shall
apply only during the recreation period of May 13eptember 30. The
criteria for Secondary Body Contact Recreation vapply during the
remainder of the year.

Compliance with 785:45-5-16 shall be based upon timge the

requirements of one of the options specified inpf1(R) of this subsection
(c) for bacteria. Upon selection of one (1) grouptest method, said
method shall be used exclusively over the time odemprescribed
therefore. Provided, where concurrent data exist rfaultiple bacterial

indicators on the same waterbody or waterbody segmeo criteria

exceedances shall be allowed for any indicator grou

(1) Escherichia coli (E. coli): The E. coli geometriceam criterion is
126/100 ml. For swimming advisory and permittinggmses, E. coli
shall not exceed a monthly geometric mean of 126M0based upon
a minimum of not less than five (5) samples cabtbcver a period of
not more than thirty (30) days. For swimming adwsand permitting
purposes, no sample shall exceed a 75% one-siddience level of
235/100 ml in lakes and high use waterbodies ardd0f% one-sided
confidence level of 406/100 ml in all other PrimaBpdy Contact
Recreation beneficial use areas. These values ased upon all
samples collected over the recreation period. Rarppses of sections
303(d) and 305(b) of the federal Clean Water Act amsended,
beneficial use support status shall be assessedgusnly the
geometric mean criterion of 126/100 milliliters goamed to the
geometric mean of all samples collected over tloesaion period.

(2) Enterococcus: The Enterococcus geometric meanricnitas 33/100
ml. For swimming advisory and permitting purposEsterococcus
shall not exceed a monthly geometric mean of 33l08ased upon a
minimum of not less than five (5) samples collectegt a period of
not more than thirty (30) days. For swimming adwsand permitting
purposes, no sample shall exceed a 75% one-siddience level of
61/100 ml in lakes and high use waterbodies and9t# one-sided
confidence level of 108/100 ml in all other PrimaBpdy Contact
Recreation beneficial use areas. These values ased upon all
samples collected over the recreation period. Famppses of sections
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303(d) and 305(b) of the federal Clean Water Act amsended,
beneficial use support status shall be assessedgusnly the
geometric mean criterion of 33/100 milliliters coanpd to the
geometric mean of all samples collected over tloesaion period.

2.1.2 Chapter 46 : Implementation of OWQS for PBCR

To implement Oklahoma’'s WQS for PBCR, OWRB promtégaChapter 46,
Implementation of Oklahoma’s Water Quality Standaf@WRB 2013a). The
following excerpt from Chapter 46: 785:46-15-6 patates how water quality
data will be assessed to determine support of B@RPuse as well as how the
water quality target for TMDLs will be defined feach bacterial indicator.

(a).

(b).

(©).

Scope.

The provisions of this Section shall be used terddahe whether the
subcategory of Primary Body Contact of the bengfiaise of

Recreation designated in OAC 785:45 for a waterbmdgupported

during the recreation season from May 1 throught&aper 30 each
year. Where data exist for multiple bacterial iratiors on the same
waterbody or waterbody segment, the determinatibmise support
shall be based upon the use and application capilicable tests and
data.

Escherichia coli (E. coli).

(1) The Primary Body Contact Recreation subcategorygdesed for
a waterbody shall be deemed to be fully support¢iu nespect
to E. coli if the geometric mean of 126 colonies @0 ml is
met. These values are based upon all samples tadlexver
the recreation period in accordance with OAC 78515 3(c).

(2) The Primary Body Contact Recreation subcategorygdesed for
a waterbody shall be deemed to be not supporteu negpect
to E. coli if the geometric mean of 126 colonies @0 ml is
not met. These values are based upon all sampléscteal
over the recreation period in accordance with OAR5/46-15-
3(c).

Enterococcus.

(1) The Primary Body Contact Recreation subcategorygdesed for
a waterbody shall be deemed to be fully supporiiéd nespect
to Enterococcus if the geometric mean of 33 cokper 100
ml is met. These values are based upon all sangoléscted
over the recreation period in accordance with OAR546-15-
3(c).

(2) The Primary Body Contact Recreation subcategorygdesed for
a waterbody shall be deemed to be not supported negpect
to Enterococcus if the geometric mean of 33 cobopier 100
ml is not met. These values are based upon all Esmp
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collected over the recreation period in accordanaéh OAC
785:46-15-3(c).

Compliance with the Oklahoma WQS is based on mgetiquirements for
both E. coli and Enterococcus bacterial indicators in additothe minimum

sample requirements for assessment. Where contulatmnexist for multiple
bacterial indicators on the same waterbody or Watyy segment, each
indicator group must demonstrate compliance wite tlumeric criteria
prescribed (OWRB 2013).

As stipulated in the WQS, only the geometric mefaallbsamples collected
over the primary recreation period shall be usedgsess the impairment
status of a stream segment. Therefore, only thenge@ mean criteria will be
used to develop TMDLs fdE. coliand Enterococcus.

2.1.3 Prioritization of TMDL Development

Table 2-2 summarizes the PBCR use attainment status and dbhterial
impairment status for streams in the Study Area TRIDL priority shown in
Table 2-2 is directly related to the TMDL target date. The DM established
in this report, which are a necessary step in ttoegss of restoring water
guality, only address bacterial impairments théd¢afthe PBCR beneficial
uses.

After the303(d) listis compiled, DEQ assigns a four-level rank to eaictihe
Category 5a waterbodies. This rank helps in detengithe priority for
TMDL development. The rank is based on criteria efig@yed using the
procedure outlined in th2012 Continuing Planning Procefsp. 139-140).
The TMDL prioritization point totals calculated faach watershed were
broken down into the following four priority levels

Priority 1 watersheds - above the 90th percerdfwatersheds)
Priority 2 watersheds - 70th to 90th percentile \{@4ersheds)
Priority 3 watersheds - 40th to 70th percentile \{&tersheds)
Priority 4 watersheds - below the 40th percenfil(watersheds)

Each waterbody on the 2012 303(d) list has beeigress a potential date of
TMDL development based on the priority level foe torresponding HUC 11
watershed.

Priority 1 watersheds are targeted for TMDL devaiept within the next two
years.

1

Appendix C, 2012 Integrated Report
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Table 2-2  Excerpt from the 2012 Integrated Report  — Oklahoma 303(d) List of Impaired Waters
(Category 5)

Designated Use
Priority Primary Body
Contact Recreation

Stream

Waterbody ID Waterbody Name Miles

OK520810000080_00 Little River 14.96
OK520810000090_00 Rock Creek 5.99
0OK520810000140_00 EIm Creek, West 8.00

ENT = Enterococcus; N = Not attaining; X = Criterion exceeded
Source: 2012 Integrated Report, DEQ 2013
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2.2

2.3

PROBLEM IDENTIFICATION

Table 2-3 summarizes water quality data collected duringhpry contact recreation
season from the WQM stations in 2008 for each mtdicbacteria. The data summary
in Table 2-3 provides a general understanding of the amountaiémquality data
available and the severity of exceedances of therwguality criteria. These data
collected during the primary contact recreationseeawere used to support the
decision to place specific waterbodies within thed$ Area on the DEQ 2012 303(d)
list (DEQ 2013). Water quality data from the primaontact recreation season are
provided inAppendix A . For the data collected in 2008, evidence of nppsett of
the PBCR use based on Enterococcus Eandoli exceedances was observed in all
three study area waterbodies. Rows highlightedyreen inTable 2-3 required
TMDLs.

WATER QUALITY TARGETS

The Code of Federal Regulatiod®(CFR 8130.7(c)(})states that, “TMDLs shall be
established at levels necessary to attain and amaitihe applicable narrative and
numerical water quality standards.” The water duatargets forE. coli and
Enterococcus are geometric mean standards of 12@0€ml and 33 cfu/100ml,
respectively. The TMDL for bacteria will incorpoeatan explicit 10% margin of
safety.
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Table 2-3 ~ Summary of Assessment of Indicator Bacte  rial Samples from Primary Body Contact
Recreation Subcategory Season May 1 to September 30 , 2008

Waterbody ID Waterbody Name Indicator ] BB LcE Assessment Results
samples Conc (cfu/100 ml)

TMDL Required
TMDL Required
TMDL Required
TMDL Required
TMDL Required
TMDL Required

OK520810000080_00 Little River

OK520810000090_0 Rock Creek

OK520810000140_00 Elm Creek, West

Enterococcus (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL
E. coli (EC) water quality criterion — Geometric Mean of 126 counts/100mL
TMDLs will be developed for waterbodies that are highlighted
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3.1

3.2

SECTION 3 POLLUTANT SOURCE ASSESSMENT

OVERVIEW

A pollutant source assessment characterizes knods@spected sources of pollutant
loading to impaired waterbodies. Sources within @enshed are categorized and
guantified to the extent that information is avlbiéa Pathogen indicator bacteria
originate from the digestive tract of warm-bloodedmals, and sources may be point
or nonpoint in nature.

Point source dischargers are permitted through GRDES program. OPDES-

permitted facilities that discharge treated wasteware currently required to monitor
for fecal coliform in accordance with their permiRischargers with bacterial limits

will be required to monitor foE. coli when their permits come up for renewal.
Nonpoint sources are diffuse sources that typicadiynot be identified as entering a
waterbody through a discrete conveyance at a slog&ion. Nonpoint sources may
emanate from natural sources or land activities doatribute bacteria to surface
water as a result of rainfall. For the TMDLs inghieport, all sources of pollutant
loading not regulated by OPDES permits are cons@iabnpoint sources.

The potential nonpoint sources for bacteria werengared based on the fecal
coliform load produced in each subwatershed. Algfotecal coliform is no longer
used as a bacterial indicator in the Oklahoma W% still valid to use fecal

coliform concentration or loading estimates to camepthe potential contributions of
different nonpoint sources because coli is a subset of fecal coliform. Currently
there is insufficient data available in the scignt@rena to quantify counts &. coli

in feces from warm-blooded animals discussed ini@es.

The following nonpoint sources of bacteria weresidered in this report:

Wildlife (deer)

Non-Permitted Agricultural Activities and Domestied Animals

Pets (dogs and cats)

Failing Onsite Wastewater Disposal (OSWD) SystenaslHicit Discharges

The following discussion describes what is knowgarding point and nonpoint
sources of bacteria in the impaired watersheds.r@vVimformation was available on
point and nonpoint sources of indicator bacteréadvere provided and summarized
as part of each category.

OPDES-PERMITTED FACILITIES

Under40 CFR, 8122.2a point source is described as a discernabldjneahy and
discrete conveyance from which pollutants are oy rha discharged to surface
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waters. OPDES-permitted facilities classified asnpsources that may contribute
bacterial loading into the watersheds include:

B Continuous Point Source Dischargers
i OPDES municipal wastewater treatment facilities (WWR)/
i OPDES Industrial WWTF Discharges
B OPDES-regulated stormwater discharges
i Municipal separate storm sewer system (MS4) digssar
®= Phase 1 MS4
= Phase 2 MS4 — OKR04
' Multi-sector general permits (OKRO05)
® Regulated Sector J Discharges
® Rock, Sand and Gravel Quarries
" Construction stormwater discharges (OKR10)
® No-discharge WWTF
E Sanitary sewer overflow (SSO)
B NPDES Animal Feeding Operations (AFO)
i Concentrated Animal Feeding Operations (CAFO)
Swine Feeding Operation (SFO)

i Poultry Feeding Operation (PFO)

There are no OPDES-permitted facilities within tentributing watershed. While
the no-discharge facilities do not discharge waatewdirectly to a waterbody, it is
possible that the collection systems associateld gath facility may be a source of
bacterial loading to surface waters. CAFOs are geized by EPA as potential
significant sources of pollution, and may have poé&ntial to cause serious impacts
to water quality if not properly managed.

3.2.1 Continuous Point Source Dischargers

Continuous point source discharges, such as WWadtsd result in discharge of
elevated concentrations of indicator bacteriaef disinfection unit is not properly
maintained, is of poor design, or if flow rates ab®ve the disinfection capacity.

There are no OPDES-permitted facilities that disghawastewater to surface
waters addressed in these TMDLSs.
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3.2.1.1 Municipal OPDES WWTEFEs

There are no active permitted municipal point seuecilities within the
Study Area.

3.2.1.2 Industrial OPDES WWTFEs

There are no OPDES industrial point source disarargn this Study
Area.

3.2.2 Stormwater Permits

Stormwater runoff from OPDES-permitted facilitidd34s, facilities with multi-
sector general permits, and construction sites) @amain impairments. The
National Stormwater Quality Database (NSQD) sumpegriconcentrations for a
number of pollutants of concern in stormwater réirffcdm around the country
(Pitt et. al. 2008). Based on data summarizedenNBQD median concentration
in stormwater ranged from 570 to 9,000 cfu/200miHocoli (Pitt et. al. 2008).

EPA regulations40 C.F.R. 8130.2(hyequire that NPDES-regulated stormwater
discharges must be addressed by the WLA comporfemtTéIDL. Stormwater
runoff from permitted areas can contain high fexdiform concentrations.

3.2.2.1 Municipal Separate Storm Sewer System Permi t
32211 Phase !l MS4

In 1990, EPA developed Phase | of the NPDES StotemRrogram.

This program was designed to prevent harmful pafite in MS4s
from being washed by stormwater runoff into locahterbodies
(EPA 2005). Phase | of the program required opesaitbmedium and
large MS4s (those generally serving populations0df,000 or greater)
to implement a stormwater management program asaasrto control
polluted discharges. Approved stormwater managemegrams for
medium and large MS4s are required to address iatyasf water

quality-related issues, including roadway runoff nagement,
municipal-owned operations, and hazardous wastntent.

There are two Phase | MS4 facilities in the Studgah one in Little
River (OK520810000080_00) and one in EIm Creek, tWes
(OK520810000140_00) watersheds (Sable 3-1 andFigure 3-1).

3.2.2.1.2 Phase ll M54 (OKR04)

In 1999, Phase Il began requiring certain small M&icomply with
the NPDES stormwater program. Small MS4s are defaseany MS4
that is not a medium or large MS4 covered by Phasehe NPDES
Stormwater Program. Phase Il requires operatorse@dlated small
MS4s to obtain NPDES permits and develop a storewat
management program. Programs are designed to relikaiearges of
pollutants to the “maximum extent practicable,” pootect water
quality, and to satisfy appropriate water qualigguirements of the

DRAFT

3-3 December 2015



2015 Canadian River Bacterial TMDLs Pollutant SauAssessment

CWA. Phase Il MS4 stormwater programs must addtessollowing
Six minimum control measures:

Public Education and Outreach
Public Participation/Involvement

¢
¢
¢ lllicit Discharge Detection and Elimination
¢ Construction Site Runoff Control

¢

Post- Construction Runoff Control
¢ Pollution Prevention/Good Housekeeping

In Oklahoma, Phase Il General Permit (OKR04) foralénMS4
communities has been in effect since 2005. Infoonadabout DEQ’s
MS4 program can be found on-line at the following@ website:
www.deq.state.ok.us/WQDnew/stormwater/ms4There are three
Phase 1l MS4 facilities in the Study Area, two inttle River
(OK520810000080_00) and one in Rock Creek
(OK520810000090 _00) watersheds (Seéle 3-1 andFigure 3-1).
Since the entire watershed of Rock Creek lies witan MS4 area, no
load aalocation was given to nonpoint sources.

The specific requiresments for bacterial controhiiMS4 permit can
be found inAppendix E. Information on a list of BMPs and their
effectivenessare also includedin Appendix E. Best management
practices (BMP) such as buffer strips, repair adkieg sewage
collection systems, elimination of illicit dischag and proper
disposal of domestic animal waste can reduce bactierading to

waterbodies.

3.2.3 No-Discharge Facilities

Some facilities are classified as no-discharge s&Hacilities are required to sign
an affidavit of no discharge. For the purposesheté TMDLs, it is assumed that
no-discharge facilities do not contribute indicatcterial loading. While no-

discharge facilities do not discharge wastewateectly to a waterbody, it is

possible that the collection systems associateld @ath facility may be a source
of bacterial loading to surface waters. For exammlescharges from the

wastewater facility may occur during large rainfaVents that exceed the
systems’ storage capacities.

There are three municipal no-discharge facilitreshie Study Area (seeable 3-
2). Two facilities are located in the Little RiverOK520810000080_00)
watershed and one is located in the Rock Creek @GDES0000090_00)
watershed. In addition, there are four industriatdischarge facilities in the
Study Area, all in the Little River (OK520810000080) watershed (Seeable
3-2 andFigure 3-1). These no-discharge facilities could be contiiiguto the
elevated levels of in-stream indicator bacteriading.
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3.2.4 Sanitary Sewer Overflows

Sanitary sewer overflow (SSO) from wastewater ctibd systems, although
infrequent, can be a major source of indicator draadtloading to streams. SSOs
have existed since the introduction of separatetasgnsewers, and most are
caused by blockage of sewer pipes by grease,dats, :and other debris that clog
sewer lines, by sewer line breaks and leaks, @ossections with storm sewers,
and inflow and infiltration of groundwater into semy sewers. SSOs are permit
violations that must be addressed by the respand\#DES permittee. The
reporting of SSOs has been strongly encouraged ¥, Eprimarily through
enforcement and fines. While not all sewer overfiase reported, DEQ has some
data on SSOs reported between 1989 and 2014. Dilvageriod 29 overflows
were reported ranging from a minimal quantity t@i00.5 million gallonsTable
3-3 summarizes the SSO occurrences by NPDES facilitistorical data of
reported SSOs are providedAppendix D .
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Table 3-1 MS4 Facilities in the Study Area

MS4

Jurisdiction P NE:

Waterbody Name

Waterbody ID Type

Little River OK520810000080_00
OK520810000080_00
OK520810000080_00
OK520810000090_00

OK520810000140_00

OKR040015
OKR040012
OKS000101
OKR040015
OKS000101

Phase Il
Phase Il

City of Norman

Little River City of Moore

Little River
Rock Creek
Elm Creek, West

Oklahoma City Phase |

Phase Il

City of Norman

Oklahoma City Phase |

Table 3-2  OPDES No-Discharge Facilities in the Stu  dy Area

Facility

Facility ID

County

Facility Type

Type

Waterbody ID

Waterbody Name

All Saints Catholic
School Lagoon

20687

Cleveland

Lagoon (Total
Retention)

Municipal

OK520810000080_00

Little River

Control Flow

14000380

Cleveland

Total Retention

Industrial

0OK520810000080_00

Little River

Lucky Food Mart

14000470

Cleveland

Total Retention

Industrial

0OK520810000080_00

Little River

Norman Concrete
Inc

14000390

Cleveland

Total Retention

Industrial

OK520810000080_00

Little River

Ranch Estates Mhp

20812

Cleveland

Lagoon (Total
Retention)

Municipal

0OK520810000080_00

Little River

Schwarz Ready Mix
- Norman Pla

14000600

Cleveland

Total Retention

Industrial

0OK520810000080_00

Little River

Hall Park

20806

Cleveland

Lagoon (Total
Retention)

Municipal

0OK520810000090_00

Rock Creek
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Table 3-3  Sanitary Sewer Overflow Summary (1989-20 14)

OPDES Facility Number of Date Range Amount (Gallons)
Receiving Water
Permit No. ID Occurrences

Facility Name

From

_ OK520810000090_00 | 20806 _ 5/3/1990 | 7/1/2002 - 500,000

NA = not available

DRAFT 3-7 December 2015



2015 Canadian River Bacterial TMDLs

Pollutant SauAssessment

Figure 3-1 Location of OPDES-Permitted Facilities i

n the Study Area
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3.2.5 Animal Feeding Operations

The Agricultural Environmental Management Services (ARMf the Oklahoma
Department of Agriculture, Food and Forestry (ODARfas created to help
develop, coordinate, and oversee environmentatipsliand programs aimed at
protecting the Oklahoma environment from pollutaagsociated with agricultural
animals and their waste. ODAFF is the NPDES-pemgitauthority for animal
feeding operations in Oklahoma per thgriculture Pollutant Discharge
Elimination System (AgPDES) Act (Title 2, ChapterArticle 2A-1 to Article
2A-29). Through Statutes and Rules established byGklehoma Concentrated
Animal Feeding Operation (CAFO) AcTitle 2, Chapter 1, Article 20 — 40 to Article
20 — 64 of the State Statuted’he Swine Feeding Operation (SFO) Aditle 2,
Chapter 1, Article 20 — 1 to Article 20 — 29 of tB¢éate Statute¢sand thePoultry
Feeding Operation (PFO) Reqistration ATitle 2, Chapter 10-9.1 to 10-9.25 of the
State StatutesAEMS works with producers and concerned citizenensure that
animal waste does not impact the waters of thesStat

Animal feeding operations (AFO) require an Animab$& Management Plan
(AWMP) to prevent animal waste from entering anyakma waterbody. These
plans outline how the animal feeding operator piktvent direct discharges of
animal waste into waterbodies as well as any runbfivaste into waterbodies.
The Rules for all of these AFOs recommend usindt8BA NRCS’ Code 590
base the Plan from. NRCS (2010) has develofpeninal Waste Management
softwareto assist in plan preparation. There are no AFFQke Study Area.

3.2.5.1 CAFO

A CAFO as defined by State Statutes is an aninmedifey operation that
confines and feeds at least 1,000 animal units9fbdays or more in a
12-month period (ODAFF 2014). Animal Waste Manageme®lans
(AWMP) (Section 35:17-4-12), as specified@klahoma’'s CAFO Rules
are designed to protect water quality through the af Best Management
Practices (BMPs) and structures such as dikes, $yeterraces, and
ditches, to isolate animal waste from outside s@rfdrainage, except for a
25-year, 24-hour rainfall evehtThe Plans may include, but are not
limited to, a Comprehensive Nutrient Management Plan per NRCS
guidanceor Nutrient Management Plan.

CAFOs are considered no-discharge facilities fog tphurpose of the
TMDL calculations in this report, they are not colesed a source of TSS
loading, and runoff of animal waste into surface teflaodies or

groundwater is prohibited. CAFOs are designatedEB¥ as potentially

significant sources of pollution and may causeoseriimpacts to water
quality if not managed properly. Potential problefos CAFOs can

include animal waste discharges to waters of treeSand failure to

properly operate wastewater lagoons.

1 CAFO Animal Waste Management Plan Requirements [Title 35 (ODAFF), Chapter 17 (Water Quality), Subchapter 4

(Concentrated Animal Feeding Operations)] can be found in 35:17-4-12.
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Oklahoma CAFO Rules require CAFOs to subniiacumentation of No
Hydrologic Connectio(OAC 35:17-4-16) for all retention structures in
order to prevent any leakage of wastewater intcesbatlies. Thus, the
potential for pollutant loading from CAFOs to aeadng stream is almost
minimal.

There are no CAFOs located in this Study Area.

3.25.2 SFO

The purpose of the SFO Act is to provide for enminentally responsible
construction and operation/expansion of swine fegdiperations and to
protect the safety, welfare and quality of life pgrsons who live in the
vicinity of a swine feeding operatiohAccording to the SFO Act, a
"Swine Feeding Operation" is a lot or facility wheswine kept for at least
ninety (90) consecutive days or more in any twehaith period and
where crops, vegetation, forage growth or postdsrvesidues are not
grown during the normal growing season on any qatte lot.

Licensed SFOs are required to develdnane Waste Management Ptan
to prevent swine waste from being discharged intafase or
groundwaters. This Plan includes tB®Ps being used to prevent runoff
& erosion. The Swine Waste Management Plan mayad®;l but is not
limited to, a Comprehensive Nutrient ManagementnRI@NMP) per
NRCS guidance or Nutrient Management Plan (NMPY$SEre required
to store wastewater in Waste Retention StructuvéRS) and either to
land apply wastewater or make the WRS large endodie evaporative
(total retention lagoons). SFOs are not alloweddigcharge to State
waterbodies.

For large SFOs with more than 1,000 animal unitsnitoring wells or a
leakage detection system for waste retention strestmust be installed in
order to monitor and control seepage/leakage [OACLB3-11(e)(6)].
Oklahoma Rules requires SFOs to submitDacumentation of No
Hydrologic ConnectiofOAC 35:17-3-12) for all retention structures in
order to prevent any leaking of wastewater to vietedies. Thus, the
potential for loading from SFOs to the receivingeat is minimal.

There are no SFOs in this Study Area.

USDA NRCS 2009 design specifications in the USDA NRCS Agricultural Waste Management Field Handbook Chapter 10

shall satisfy documentation of no hydrologic connection so long as the facility is designed by USDA NRCS and does not
exceed one thousand (1,000) animal units.

A concentrated swine feeding operation has at least 750 swine that each weighs over 25 kilograms (about 55 pounds),

3,000 weaned swine weighing under 25 kilograms, or 300 swine animal units. A swine animal unit is a unit of
measurement for any swine feeding operation calculated by adding the following numbers: The number of swine weighing
over twenty-five (25) kilograms, multiplied by four-tenths (0.4), plus the number of weaned swine weighing under twenty-
five (25) kilograms multiplied by one-tenth (0.1)

Swine Animal Waste Management Plan Requirements [Title 35 (ODAFF), Chapter 17 (Water Quality), Subchapter 3

(Swine Feeding Operations)] can be found in 35:17-3-14.
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3.3

3.25.3 PEO

Poultry feeding operations not licensed under tkialkidbma Concentrated
Animal Feeding Operation Act must register with tBtate Board of
Agriculture. A registered PFO is an animal feedopgration which raises
poultry and generates more than 10 tons of powaste (litter) per year.
PFOs are required to develop an AWMP or a comprahemutrient
managemenplan (CNMP). These plans describe how litter Wweél stored
and applied properly in order to protect water gyaif streams and lakes
located in the watershed. The plans must be addepta ODAFF. A PFO
AWMP or CNMP must address the impact of both nirogand
phosphorus on the watershed. In order to compli wits TMDL, the
registered PFOs in the watershed and their assdcraanagement plans
must be reviewed. Further actions to reduce battkrads and achieve
progress toward meeting the specified reduction Isgomust be
implemented.

According to thePEO Rulesrunoff of poultry waste from the application
site is prohibited. BMPs such as grassed stripseaedge of the field are
used to minimize and prevent runoff from carryimgoed soil and poultry

waste into adjacent waterbodies. Poultry wast@isatowed to be applied

to land when the ground is saturated or while itasing; and poultry

waste application is prohibited on land that isssied as having

excessive erosion.

PFOs located in nutrient limited watersheds shbialge a nutrient sample
analysis from that year to make availabRFEOs in non-nutrient limited
watersheds need to have available the most recetitemt sample

analysis.

There are no PFOs located in this Study Area.

NONPOINT SOURCES

Nonpoint sources include those sources that cabaotdentified as entering the
waterbody at a specific location. The relativelymtogeneous land use/land cover
categories throughout the Study Area associateld mital agricultural, forest and
range management activities has an influence oorigen and pathways of pollutant
sources to surface water. Bacteria originate froarmvblooded animals in rural,
suburban, and urban areas. These sources incluldéfeyivarious agricultural
activities and domesticated animals, land appbecatfiields, urban runoff, failing
OSWD systems and domestic pets. Water quality datkected from streams
draining urban communities often show existing @miations of fecal coliform
bacteria at levels greater than a state’s watdrtgusiandards. A study under EPA’s
National Urban Runoff Project indicated that therage fecal coliform concentration

PFO Animal Waste Management Plan Requirements [Title 35 (ODAFF), Chapter 17 (Water Quality), Subchapter 5

(Registered Poultry Feeding Operations)] can be found in 35:17-5-5.

Nutrient limited watersheds are defined in the Oklahoma Water Quality Standards (Title 785, Chapter 45). Nutrient limited

watersheds can be found in Appendix A of the OWQS. They are the ones designated “NLW” in the “Remarks” column.
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from 14 watersheds in different areas within thetéth States was approximately
15,000/100 mL in stormwater runoff (EPA 1983). Rifinftom urban areas not
permitted under the MS4 program can be a significurce of fecal coliform

bacteria. Water quality data collected from streasngining many of the non-

permitted communities show a high level of fecdifoom bacteria.

The following sections provide general informatmm nonpoint sources contributing
bacterial loading within the Study Area.

3.3.1 Wildlife

Fecal coliform bacteria are produced by all warmebled animals, including
wildlife such as mammals and birds. In developiragterial TMDLs, it is
important to identify the potential for bacteriadntributions from wildlife by
watershed. Wildlife is naturally attracted to ripar corridors of streams and
rivers due to habitat and resource availabilitytiAirect access to the stream
channel, wildlife can be a concentrated sourceaotdrial loading to a waterbody.
Fecal coliform bacteria from wildlife are also dsjted onto land surfaces, where
it may be washed into nearby streams by rainfatiofiu Currently, there are
insufficient data available to estimate populatiohsvildlife and avian species by
watershed. Consequently it is difficult to asselse magnitude of bacterial
contributions from wildlife species as a generaégary.

However, adequate data are available by countgtimate the number of deer by
watershed. This report assumes that deer habthides forests, croplands, and
pastures. Using Oklahoma Department of Wildlife &whservation (ODWC)
county data, the population of deer can be rougtsymated from the actual
number of deer harvested and harvest rate estimBexsause harvest success
varies from year to year based on weather and ddotors, the average harvest
from 2007 to 2011 was combined with an estimatediahharvest rate of 20% to
predict deer population by county. Using the estédaleer population by county
and the percentage of the watershed area withiln eacanty, a wild deer
population can be calculated for each watershed.

According to a study conducted by the American &gciof Agricultural
Engineers (ASAE), deer release approximately 8x#@al coliform units per
animal per day (ASAE 1999). Although only a fraatiof the total fecal coliform
loading produced by the deer population may actuatiter a waterbody, the
estimated fecal coliform production based on theémeded deer population
provided inTable 3-4 in cfu/day provides a relative magnitude of loadingach
of the TMDL watersheds impaired for bacteria.
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Table 3-4

Waterbody ID

Estimated Population and Fecal Coliform

Waterbody
Name

Watershed
Area
(acres)

Wild Deer
Population

Estimated
Wild Deer
per acre

Production for Deer

Fecal Production
(x 10° cfu/day) of
Deer Population

OK520810000080_00

Little River

56,689

685

0.012

343

OK520810000090_00

Rock Creek

7,521

93

0.012

46

OK520810000140_00

Elm Creek, West

11,352

0.012

68

3.3.2 Non-Permitted Agricultural Activities and Domestica ted
Animals

There are a number of non-permitted agriculturalviies that can also be
sources of bacterial loading. Agricultural actiegti of greatest concern are
typically those associated with livestock operatig¢Drapcho and Hubbs 2002).
Examples of commercially raised farm animal adegitthat can contribute to
stream pollutants include:

™ Processed commercially raised farm animal manuoéés applied to fields
as fertilizer, and can contribute to fecal bactdoading to waterbodies if
washed into streams by runoff.

*= Animals grazing in pastures deposit manure contgifiécal bacteria onto
land surfaces. These bacteria may be washed intylveaies by runoff.

™ Animals often have direct access to waterbodies ead provide a
concentrated source of fecal bacterial loadingctliyento streams.

Table 3-5 provides estimated numbers of commercially raisechfanimals and
estimated acreage where manure was applied byshkatkr This was calculated
using the 2012 U.S. Department of Agriculture (USDéounty agricultural
census data (USDA 2012) and the percentage of thershed within each
county. Because the watersheds are generally nmahes than the counties, and
commercially raised farm animals are not evenlyritisted across counties or
constant with time, these are rough estimates @wygording toTable 3-5, cattle
are clearly the most abundant species of commgreeibed farm animals in the
Study Area and often have direct access to therb@dees and their tributaries.

Detailed information is not available to describe quantify the relationship
between in-stream concentrations of bacteria amdl lapplication or direct
deposition of manure from commercially raised famnimals. Despite the lack of
specific data, for the purpose of these TMDLs, lapglication of commercially
raised farm animal manure is considered a potestiatce of bacterial loading to
the watersheds in the Study Arekable 3-6 gives the daily fecal coliform
production rates by animal species:
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Table 3-5

Waterbody ID

OK520810000080_00

Commercially Raised Farm Animals and Man  ure Application Area Estimates by Watershed

Acres of
Ducks Turkeys Chickens Manure
Application

Waterbody
Name

Hogs &
Pigs

Cattle Sheep

Little River

0OK520810000090_00

Rock Creek

OK520810000140_00

Elm Creek,
West
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Table 3-6  Daily Fecal Coliform Production Rates by  Animal Species

Daily fecal coliform production rate
counts per animal per day

Animal

Beef cattle* 1.04E+11
Dairy cattle* 1.01E+11
Horses* 4.20E+08
Sheep* 1.20E+10
Swine* 1.08E+10
Ducks* 2.43E+09
Geese* 4.90E+10
Chickens* 1.36E+08
Turkey* 9.30E+07
Deer* 5.00E+08
Dogs™ 3.30E+09
Cats™ 5.40E+08

* According to a livestock study conducted by the ASAE (1999)
*  Schueler 2000

Using the estimated animal populations and thel feciform production rates
from Table 3-6, an estimate of fecal coliform production from leagroup of
commercially raised farm animal was calculated achewatershed of the Study
Area. These estimates are presentetalsie 3-7. Note that only a small fraction
of these fecal coliform are expected to represesdihg into waterbodies, either
washed into streams by runoff or by direct depositirom wading animals.
Because of their numbers, cattle again appear poesent the most likely
commercially raised farm animal source of fecalt&aa.

3.3.3 Domestic Pets

Fecal matter from dogs and cats, which can be pgated to streams by runoff
from urban and suburban areas, is a potential soofdacterial loading. On
average 37.2% of the nation’s households own dods32.4% own cats. In 2007,
the average number of pets per household was §& a@ad 2.2 cats (American
Veterinary Medical Association 2012). Using the UCEnsus data at the block
level (U.S. Census Bureau 2010), dog and cat ptpotacan be estimated for
each watershed.able 3-8 summarizes the estimated number of dogs and @ats f
the watersheds of the Study Area.
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Table 3-7 Fecal Coliform Production Estimates for

Waterbody ID Waterbody Name Cattle

(x10° number/day)

Horses

Turkeys

Commercially Raised Farm Animals

Chickens

Total

OK520810000080_00

Little River 249,957

178

100

255,948

OK520810000090_00 Rock Creek 33,538

24

14

34,347

0OK520810000140_00 Elm Creek, West 49,859

36

20

51,052

Table 3-8 Estimated Numbers of Pets

Waterbody ID Waterbody Name

OK520810000080_00
OK520810000090_00
OK520810000140_00

Little River
Rock Creek
Elm Creek, West
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Waterbody ID Waterbody Name

Table 3-9 provides an estimate of the fecal coliform produttirom pets. These
estimates are based on estimated fecal coliformyatan rates fronTable 3-6.

Table 3-9  Estimated Fecal Coliform Daily Productio  n by Pets
(x10° counts/day)

OK520810000080_00 Little River

OK520810000090_00 Rock Creek

OK520810000140_00 Elm Creek, West

3.3.4 Failing Onsite Wastewater Disposal Systems and llli  cit
Discharges

DEQ is responsible for implementing the regulatiohJitle 252, Chapter 641 of

the Oklahoma Administrative Code, which definesglestandards for individual

and small public onsite sewage disposal systemQ(PEL2). OSWD systems
and illicit discharges can be a source of bactdoatling to streams and rivers.
Bacterial loading from failing OSWD systems canttansported to streams in a
variety of ways, including runoff from surface pamgl or through groundwater.

Fecal coliform-contaminated groundwater may disgbato creeks through

springs and seeps.

To estimate the potential magnitude of OSWDs fduatterial loading, the

number of OSWD systems was estimated for each sfedr The estimate of
OSWD systems was derived by using data from th® 19%. Census which was
the last year in which there were Census questbnst plumbing facilities (U.S.

Department of Commerce, Bureau of the Census 199®.density of OSWD

systems within each watershed was estimated bgidiyithe number of OSWD

systems in each census block by the number of atreach census block. This
density was then applied to the number of acresasch census block within a
WQM station watershed. Census blocks crossing arslatd boundary required
additional calculation to estimate the number of\WI5 systems based on the
proportion of the census block falling within eashtershed. This step involved
adding all OSWD systems for each whole or pareaistis block.

Over time, most OSWD systems operating at full capawill fail. OSWD
system failures are proportional to the adequacwy atate’s minimum design
criteria (Hall 2002). The 1990 American Housing &y for Oklahoma
conducted by the U.S. Census Bureau estimates taipnwide, 10% of
occupied homes with OSWD systems experience madlans during the year
(U.S. Department of Commerce, Bureau of the Cet89¢). A study conducted
by Reed, Stowe & Yanke, LLC (2001) reported thgtragimately 12% of the
OSWD systems in east Texas and 8% in the TexasaRdléhwere chronically
malfunctioning. Most studies estimate that the mumn lot size necessary to
ensure against contamination is roughly one-halbrie acre (Hall 2002). Some
studies, however, found that lot sizes in this eaogeven larger could still cause
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contamination of ground or surface water (Univgrsaof Florida 1987). It is

estimated that areas with more than 40 OSWD systeers square mile

(6.25 septic systems per 100 acres) can be cosedidéw have potential
contamination problems (Canter and Knox 1986able 3-10 summarizes

estimates of sewered and unsewered householdf@mrderage number of septic
tanks per square mile for each watershed in theySnea.

For the purpose of estimating fecal coliform loadin watersheds, an OSWD
failure rate of 12% was used in the calculationsdenéo characterize fecal
coliform loads in each watershed.

Fecal coliform loads were estimated using the Waithg equation (EPA 2001):

6
o counts _ (# Failing systemgx 10°counts) (  70gal x[# person jx 3785.21|
day - 100ml personday household gal

Table 3-10 Estimates of Sewered and Unsewered House holds

Housing # of Septic

Waterbody ID Waterbody Name Units Tanks / Mile 2

OK520810000080_00 Little River 18,011 21.7

OK520810000090_00 Rock Creek 1,748 17.1
OK520810000140_00 | EIm Creek, West 1,045 20.0

The average of number of people per household \absilated to be 2.6 for
counties in the Study Area (U.S. Census Bureau R@proximately 70 gallons
of wastewater were estimated to be produced onageeper person per day
(Metcalf and Eddy 1991). The fecal coliform concatibn in septic tank effluent
was estimated to be 4@er 100 mL of effluent based on reported concéntia
from a number of publications (Metcalf and Eddy 19€anter and Knox 1985;
Cogger and Carlile 1984). Using this informatidme stimated load from failing
septic systems within the watersheds was summairzZeable 3-11.

Table 3-11 Estimated Fecal Coliform Load from OSWD  Systems

# of Failing Estimated Loads
Waterbody ID Waterbody Name Septic from Septic Tanks
Tanks ( x 10° counts/day)

OK520810000080_00 Little River 154 1,060
OK520810000090_00 Rock Creek 16 111
OK520810000140_00 Elm Creek, West 28 196
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3.4 SUMMARY OF SOURCES OF IMPAIRMENT

3.4.1 Bacteria

There are no continuous, permitted point sourcebaateria in the study area
watersheds which require bacterial TMDLs. Therefdhe conclusion is that
nonsupport of PBCR use in these watersheds is d@dugaonpoint sources of
bacteria. There are no CAFOs, SFOs, or PFOs irsthdy Area. Therefore the
various nonpoint sources are considered to be thprnsource of bacterial
loading in each watershed that requires a TMDL.

All the stream segments ifable 3-12 require bacterial TMDLs. That table
provides a summary of the estimated percentagecaf toliform loads in cfu/day
from the four major nonpoint source categories (o@mcially raised farm

animals, pets, deer, and septic tanks) that cangilbo the elevated bacterial
concentrations in each watershed. Because of thembers and animal unit
production of bacteria, livestock are estimatedé¢othe largest contributors of
fecal coliform loading to land surfaces. It mustraged that while no data are
available to estimate populations and fecal loadihwildlife other than deer, a
number of bacterial source tracking studies arotiednation demonstrate that
wild birds and mammals represent a major sourctheffecal bacteria found in
streams.

Table 3-12 Percentage Contribution of Fecal Colifor  m Load Estimates

from Nonpoint Sources to Land Surfaces

Waterbody ID

Waterbody
Name

Commercially
Raised Farm
Animals

Estimated
Loads from
Septic Tanks

OK520810000080_00

Little River

84.79

0.35

OK520810000090_00

Rock Creek

88.47

0.29

OK520810000140_00

EIm Creek, West

94.72

0.36

The magnitude of loading to a stream may not reflee magnitude of loading to
land surfaces. While no studies have quantifiederedfects, bacteria may die off
or survive at different rates depending on the maharacteristics and a number
of other environmental conditions. Also, the stanat properties of some manure,
such as cow patties, may limit their washoff inteeams by runoff. In contrast,
malfunctioning septic tank effluent may be presentstanding water on the
surface, or in shallow groundwater, which may ewkaits conveyance to
streams.
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SECTION 4 TECHNICAL APPROACH AND METHODS

4.1

4.2

POLLUTANT LoADS AND TMDLSs

The objective of a TMDL is to estimate allowablellp@ant loads and to allocate
these loads to the known pollutant sources in thtesshed so appropriate control
measures can be implemented and the WQS achiev@IDL is expressed as the
sum of three elements as described in the follownaghematical equation:

TMDL = WLA_wwrte + WLA ysa + LA + MOS

The WLA is the portion of the TMDL allocated to ettihg and future point sources.
The LA is the portion of the TMDL allocated to nampt sources, including natural
background sources. The MOS is intended to enbaté/NQSs will be met.

For E. coli or Enterococcus bacteria, TMDLs are expressedasny-forming units
per day, and represent the maximum one-day loadtteam can assimilate while
still attaining the WQS. Percent reduction goale atso calculated to aid to
characterizing the possible magnitude of the etintestore the segment to meeting
water quality criterion.

STEPS TO CALCULATING TMDLS

The TMDL calculations presented in this report@eeved from load duration curves
(LDC). LDCs facilitate rapid development of TMDLad as a TMDL development
tool, can help identifying whether impairments associated with point or nonpoint
sources. The technical approach for using LDCI DL development includes the
following steps that are described in Subsectiofsl4hrough 4.2.3:

1. Prepare flow duration curves for gaged and ung&g@d stations.

2. Estimate existing loading in the waterbody usindoemt bacterial water quality
data.

3. Use LDCs to identify if there is a critical conditi.

Historically, in developing WLAs for pollutants im point sources, it was
customary to designate a critical low flow conditie.g., 7Q2) at which the
maximum permissible loading was calculated. As wapeality management
efforts expanded in scope to quantitatively addresgpoint sources of pollution
and types of pollutants, it became clear thatghigle critical low flow condition
was inadequate to ensure adequate water qualitysaca range of flow
conditions. Use of the LDC obviates the need teemieine a design storm or
selected flow recurrence interval with which to retaerize the appropriate flow
level for the assessment of critical conditions: Waterbodies impacted by both
point and nonpoint sources, the “nonpoint sourcaéical condition” would
typically occur during high flows, when rainfallnmaff would contribute the bulk
of the pollutant load, while the “point source i@l condition” would typically
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occur during low flows, when WWTF effluents wouldrdinate the base flow of
the impaired water. However, flow range is onlyeaeyal indicator of the relative
proportion of point/nonpoint contributions. It istrused in this report to quantify
point source or nonpoint source contributions. &i@ns that occur during low
flows may not be caused exclusively by point sosirdéolations during low
flows have been noted in some watersheds thatioambgpoint sources.

LDCs display the maximum allowable load over thenptete range of flow
conditions by a line using the calculation of flemultiplied by a water quality
criterion. The TMDL can be expressed as a contiadaaction of flow, equal to
the line, or as a discrete value derived from &i§pdlow condition.

4.2.1 Development of Flow Duration Curves

Flow duration curves (FDC) serve as the foundatibhDCs and are graphical
representations of the flow characteristics of @agsh at a given site. Flow
duration curves utilize the historical hydrologiecord from stream gages to
forecast future recurrence frequencies. Many WQMtigts throughout

Oklahoma do not have long-term flow data and tleeesfflow frequencies must
be estimated. None of the three waterbodies irStady Area have USGS gage
stations. The default approach used to develop fi@guencies necessary to
establish flow duration curves considers waterstliéférences in rainfall, land

use, and the hydrologic properties of soil thategavrunoff and retention. A

detailed explanation of the methods for estimafiog for ungaged streams is
provided inAppendix B .

To estimate flows at an ungaged site:
®m |dentify an upstream, downstream, or adjacent thiage.

®m Calculate the contributing drainage areas of ttgagad sites and the flow
gage.

B Calculate daily flows at the ungaged site by usimg flow at the gaged
site multiplied by the drainage area ratio.

Flow duration curves are a type of cumulative dstion function. The flow
duration curve represents the fraction of flow obagons that exceed a given
flow at the site of interest. The observed flowuwes are first ranked from highest
to lowest, then, for each observation, the pergenta observations exceeding
that flow is calculated. The flow value is readnfrthe ordinate (y-axis), which is
typically on a logarithmic scale since the highaffowould otherwise overwhelm
the low flows. The flow exceedance frequency igirs|am the abscissa (x-axis),
which is numbered from 0% to 100%, and may or matylbe logarithmic. The
lowest measured flow occurs at an exceedance fneguef 100% indicating that
flow has equaled or exceeded this value 100% oftithe, while the highest
measured flow is found at an exceedance frequeh@?® The median flow
occurs at a flow exceedance frequency of 50%. Tdve éxceedance percentiles
for each waterbody addressed in this report areighed inAppendix B .
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While the number of observations required to dgveldlow duration curve is not

rigorously specified, a flow duration curve is ulbphased on more than one year
of observations, and encompasses inter-annualeasbsal variation. Ideally, the

drought of record and flood of record are includledhe observations. For this

purpose, the long-term flow gaging stations operéte the USGS are utilized to

support the Oklahoma TMDL Toolbox.

The USGS National Water Information System sensesha primary source of
flow measurements for the Oklahoma TMDL Toolbox.| Alvailable daily
average flow values for all gages in Oklahoma, a#i as the nearest upstream
and downstream gages in adjacent states, wereuatrifor use in the Oklahoma
TMDL Toolbox to generate flow duration curves fomggd and ungaged
waterbodies. The application includes a data updaidule that automatically
downloads the most recent USGS data and appents tiie existing flow
database.

Some instantaneous flow measurements were avaifedsie various agencies.
When available, these instantaneous flow measursmeeare used in lieu of
projected flows to calculate pollutant loads.

A typical semi-log flow duration curve exhibits agmoidal shape, bending
upward near a flow exceedance frequency value ofadfb downward at a
frequency near 100%, often with a relatively constlope in between. For sites
that on occasion exhibit no flow, the curve willtarsect the abscissa at a
frequency less than 100%. As the number of obsenaft a site increases, the
line of the LDC tends to appear smoother. Howeatextreme low and high flow
values, flow duration curves may exhibit a “staeps effect due to the USGS
flow data rounding conventions near the limits alntization. An example of a
typical flow duration curve is shown Figure 4-1.

Flow duration curves for each impaired waterbodthi Study Area are provided
in Section 5.2.
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Figure 4-1 Flow Duration Curve for the Little Rive  r (OK520810000080_00)
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4.2.2 Using Flow Duration Curves to Calculate Load Durati  on
Curves

4.2.2.1 Bacteria
Existing in-stream loads can be calculated usin@&0-or bacteria:

®E Calculate the geometric mean of all water qualibseyvations
from the period of record selected for the wateybod

B Convert the geometric mean concentration value oidd by
multiplying the flow duration curve by the geometmean of the
ambient water quality data for each bacterial iattic

4.2.3 Using Load Duration Curves to Develop TMDLs

The final step in the TMDL calculation process itves a group of additional
computations derived from the preparation of LDUsese computations are
necessary to derive a PRG (which is one methodredemting how much
pollutant loads must be reduced to meet WQSs imtpaired watershed).

4.2.3.1 Step 1l - Generate LDCs
LDCs are similar in appearance to flow durationvest

For bacteria, the ordinate is expressed in terms ddacterial load in
cfu/day. The bacterial curve represents the gearnetean water quality
criterion forE. coli or Enterococcus bacteria expressed in terms oaa |
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through multiplication by the continuum of flowsstorically observed at
the site. Bacterial TMDLs are not easily expressethass per day. The
equation in Section 4.3.3.1.1 calculates a loathénunits of cfu per day.
The cfu is a total for the day at a specific flowv bacteria, which is the
best equivalent to a mass per day of a pollutactt as sulfate. Expressing
bacterial TMDLs as cfu per day is consistent withAEs Protocol for
Developing Pathogen TMDIEPA 2001).

The following are the basic steps in developing drDC:

1. Obtain daily flow data for the site of interestrfraghe USGS.
2. Sort the flow data and calculate flow exceedancegpdiles.

3. For bacteria, obtain water quality data for themany contact
recreation season (May 1 through September 30).

4. Display a curve on a plot that represents the alie load
determined by multiplying the actual or estimatéowf by the
WQS numerical criterion for each parameter (geomeatiean
standard for bacteria).

5. For bacterial TMDLs, display another curve deribgdolotting the
geometric mean of all existing bacterial samplestioaously
along the full spectrum of flow exceedance pertemtwhich
represents the LDC (See Section 5).

The flow exceedance frequency (x-value of eachtp@robtained by looking up

the historical exceedance frequency of the measorrezstimated flow, in other

words, the percent of historical observations thed equal to or exceed the
measured or estimated flow.

As noted earlier, runoff has a strong influence loading of nonpoint
pollution. Flows do not always correspond dire¢tyrunoff. High flows may
occur in dry weather (e.g., lake release to prowidger downstream) and
runoff influence may be observed with low or moderiows (e.g., persistent
high turbidity due to previous storm).

4.2.3.1.1 Bacterial LDC

For bacterial TMDLs, the culmination of these step&xpressed in
the following formula which is displayed on the LD(S the TMDL
curve:

TMDL (cfu/day) = WQS * flow (cfs) * unit conversiofactor

Where:
WQS = 126 cfu/l00 mL (E. coli); or 33 cfu/100 mL
(Enterococcus)
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Unit conversion factor = 24,465,525

Historical observations of bacteria were plottedaaseparate LDC
based on the geometric mean of all samples. Ibtsdhthat the LDCs
for bacteria were based on the geometric mean atdsr geometric
mean of all samples. It is inappropriate to compsirggle sample
bacterial observations to a geometric mean watalitgucriterion in
the LDC; therefore individual bacterial samples ao¢ plotted on the
LDCs.

4.2.3.2 Step 2 - Define MOS

The MOS may be defined explicitly or implicitly. Aypical explicit

approach would reserve some specific fraction efitMDL as the MOS.
In an implicit approach, conservative assumptiosedun developing the
TMDL are relied upon to provide an MOS to assurat tiVQSs are
attained. For bacterial TMDLSs in this report, apleit MOS of 10% was
selected. The 10% MOS has been used in other aguprdvacterial
TMDLs.

4.2.3.3 Step 3 - Calculate WLA

As previously stated, the pollutant load allocatimn point sources is
defined by the WLA. For bacterial TMDLs a point soelcan be either a
wastewater (continuous) or stormwater (MS4) disgharStormwater
point sources are typically associated with urbad iadustrialized areas.
Recent EPA guidance includes OPDES-permitted statemdischarges
as point source discharges and, therefore, paneoiVLA.

The LDC approach recognizes that the assimilatiapacity of a

waterbody depends on the flow, and that maximuowable loading will

vary with flow condition. WLAs can be expressedtamms of a single
load, or as different loads allowable under differdows. WLAs may be

set to zero in cases of watersheds with no exisimglanned continuous
permitted point sources.

WLA for WWTFE

For watersheds with permitted point sources digghgrthe pollutant of
concern, OPDES permit limits are used to derive WIfér evaluation as
appropriate for use in the TMDL. The permitted flomte used for each
point source discharge and the water quality camggon defined in a
permit are used to estimate the WLA for each waatemfacility. In cases
where a permitted flow rate is not available foW®VTF, then the average
of monthly flow rates derived from DMRs can be us@d A values for
each OPDES wastewater discharger are then summegresent the total
WLA for a given segment. Using this information, Y& can be
calculated using the approach as shown in the emqsdbelow.
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4.2.3.3.1 WLA for Bacteria
WLA = WQS * flow * unit conversion factor (cfu/day)
Where:

WQS =126 cfu/100 mL (E. coli); or 33 cfu/100 mL
(Enterococcus)

Flow (mgd) = permitted flow unit conversion facter 37,854,120

4.2.3.4 Step 4 - Calculate LA and WLA for MS4s

Given the lack of data and the variability of stoewvents and discharges
from storm sewer system discharges, it is diffidoltestablish numeric

limits on stormwater discharges that accuratelyeskiprojected loadings.
As a result, EPA regulations and guidance recommegpdessing OPDES

permit limits for MS4s as BMPs.

LAs can be calculated under different flow condiso The LA at any
particular flow exceedance is calculated as shawthe equation below.

LA =TMDL - WLA_WWTF - WLA_MS4 — MOS

4.2.3.4.1 Bacterial WLAs for MS4s

For bacterial TMDLs, if there are no permitted M3dsthe Study
Area, WLA_MS4 is set to zero. When there are peenitMS4s in a
watershed, first calculate the sum of LA + WLA_ M&ing the above
formula, then separate WLA for MS4s from the sunsdohon the
percentage of a watershed that is under a MS4djatisn. This WLA

for MS4s may not be the total load allocated fornp#ed MS4s
unless the whole MS4 area is located within thelystwatershed
boundary. However, in most case the study watersttetsects only a
portion of the permitted MS4 coverage areas.

4.2.3.5 Step 5 - Estimate Percent Load Reduction

Percent load reductions are not required items ard provided for
informational purposes when making inferences abailividual TMDLs
or between TMDLs usually in regard to implementatod the TMDL.

The LDC approach recognizes that the assimilatiapacity of a
waterbody depends on stream flow and that the maxinallowable
loading varies with flow condition. Existing loadirand load reductions
required to meet the TMDL can also be calculatedeurdifferent flow
conditions. The difference between existing loadamgl the TMDL is
used to calculate the loading reductions requiRstcent reduction goals
(PRG) are calculated through an iterative procdstalking a series of
percent reduction values applying each value umifprto the measured
concentrations of samples and verifying:

1. If the geometric mean of the reduced values ofathples is less
than the geometric mean standards (for bacteria).
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42351 WLA Load Reduction

The WLA load reduction for bacteria was not caltedaas it was
assumed that continuous dischargers (OPDES-pedWW&/TFs) are
adequately regulated under existing permits toeaehiWQS at the
end-of-pipe and, therefore, no WLA reduction woldd required.
Currently, bacterial limits are not required fogé@n systems. Lagoon
systems located within a sub-watershed of bachgiiimpaired stream
segment will be required to meEt coli standards at the discharge
when the permits are renewed.

MS4s are classified as point sources, but theynanpoint sources in
nature. Therefore, the percent reduction goal tatled for LA will
also apply to the MS4 area within the bacteriathpaired sub-
watershed. If there are no MS4s located within 8tedy Area
requiring a TMDL, then there is no need to establis PRG for
permitted stormwater.

4.2.3.5.2 LA Load Reduction

After existing loading estimates are computed fache pollutant,
nonpoint load reduction estimates for each segraentalculated by
using the difference between the estimate of exgsibading and the
allowable loading (TMDL) under all flow condition$his difference
is expressed as the overall PRG for the impairegnyady. The PRG
serves as a guide for the amount of pollutant réglucmecessary to
meet the TMDL.

E. coliand Enterococcus: Because WQSs are consideresl naebif

the geometric mean of all future data is maintairedow the

geometric mean criteria (TMDL), the PRG is the &thn that

ensures that the geometric mean of all data isthess the geometric
mean criterion.
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SECTION 5 TMDL CALCULATIONS

5.1 FLow DuURrATION CURVE

Following the same procedures described in Sedi@rl, a flow duration curve for
each stream segment requiring a TMDL in the StudgaAvas developed. These are
shown inFigure 5-1 throughFigure 5-3.

No flow gages exist on the Little River (OK520810080_00), Rock Creek
(OK520810000090_00), or West EIm Creek (OK52081040000). Flow gages do
exist on the Little River downstream of Lake Thurmie, but the flows at these
gages are strongly influenced by storage in, atehses from, Lake Thunderbird.
Therefore, flows for these waterbodies were esgnhatsing the watershed area ratio
method based on measured flows for the nearby Pedp at Warwick, Oklahoma
(OK520700050010 _00) at USGS gage station 072428BB6.flow duration curves
were based on measured flows from 1983 to 2014.

Figure 5-1 Flow Duration Curve for the Little River (OK520810000080_00)
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Figure 5-2  Flow Duration Curve for Rock Creek (OK5 20810000090 _00)
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Figure 5-3 Flow Duration Curve for ElIm Creek, West  (OK52010000140_00)
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5.2

ESTIMATED LOADING AND CRITICAL CONDITIONS

EPA regulations40 CFR 130.7(c)(1)fequire TMDLs to take into account critical
conditions for stream flow, loading, and all appbte WQS. To accomplish this,
available in-stream WQM data were evaluated wisipeet to flows and magnitude of
water quality criteria exceedance using LDCs.

5.2.1 Bacterial LDCs

To calculate the allowable bacterial load, the fi@ate at each flow exceedance
percentile is multiplied by a unit conversion fact(®4,465,52% and the
geometric mean water quality criterion for each téaal indicator. This
calculation produces the maximum bacterial loathenstream over the range of
flow conditions. The allowable bacterigt.(coli or Enterococcus) loads at the
WQS establish the TMDL and are plotted versus ftoweedance percentile as a
LDC. The x-axis indicates the flow exceedance pdilee while the y-axis is
expressed in terms of a bacterial load.

To estimate existing loading, the geometric mearalbfacterial observations
(concentrations) for the primary contact recreatisason (May®l through
September 30) in 2008 are paired with the flows measured oineged in that
waterbody. Pollutant loads are then calculated hytiptying the measured
bacterial concentration by the flow rate and thet wonversion factor of
24,465,525 The bacterial LDCs developed for each impairedeviedy are
shown inFigures 5-4 through 5-9 . Each waterbody has a LDC for Enterococcus
andE. coli.

The LDCs for Little River Figure 5-4 and Figure 5-5 ) are based on
Enterococcus anH. coli bacterial measurements collected during primantami
recreation season at WQM stations OK520810-00-00866G OK520810-00-
0080H.
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Figure 5-4 Load Duration Curve for Enterococcus in Little River
(OK520810000080_00)
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Figure 5-5 Load Duration Curve for E. coli in Little River
(OK520810000080_00)
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The LDCs for Rock Creekl={gure 5-6 and Figure 5-7 ) are based on Enterococcus

andE. coli bacterial measurements collected during primangaz recreation season
at WQM station OK520810-00-0090C.

Figure 5-6  Load Duration Curve for Enterococcus in Rock Creek
(OK520810000090_00)
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Figure 5-7 Load Duration Curve for E. coli in Rock Creek
(OK520810000090_00)
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The LDCs for EIm Creek, WesFigure 5-8 and Figure 5-9 ) are based on Enterococcus &nhd

coli measurements during primary contact recreatioscseat WQM station OK520810-00-
0140P.

Figure 5-8 Load Duration Curve for Enterococcus in EIm Creek, West
(OK520810000140_00)
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Figure 5-9 Load Duration Curve for E. coliin EImC  reek, West
(OK520810000140_00)
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5.2.2 Establish Percent Reduction Goals

The LDC approach recognizes that the assimilatigpacity of a waterbody
depends on the flow, and that maximum allowabldiluz varies with flow
condition. Existing loading and load reductionsuieed to meet the TMDL can
also be calculated under different flow conditioi$he difference between
existing loading and the TMDL is used to calculéte loading reductions
required.

5.2.2.1 Bacterial PRGs

PRGs for bacteria are calculated through an iteggtrocess of taking a
series of percent reduction values, applying eadbevuniformly to the
concentrations of samples and verifying if the getsm mean of the
reduced values of all samples is less than the \¢p8etric mearifable
5-1 represents the percent reductions necessary tothedtMDL water
quality target for each bacterial indicator in each the impaired
waterbodies in the Study Area. The PRGs range 6d% to 95%.
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Table 5-1  TMDL Percent Reductions Required to Meet ~ Water Quality
Standards for Indicator Bacteria

Required Reduction Rate

Waterbody ID Waterbody Name

Enterococcus E. coli

OK520810000080_00 Little River 93% 61%
OK520810000090_00 Rock Creek 95% 65%
OK520810000140_00 Elm Creek, West 95% 65%

5.3 WASTELOAD ALLOCATION
5.3.1 Bacterial WLA

For bacterial TMDLs, OPDES-permitted wastewaterattrent facilities are
allocated a daily wasteload calculated as theimpeed flow rate multiplied by
the in-stream geometric mean water quality criterla other words, the facilities
are required to meet in-stream criteria in thesctarge. There are currently no
OPDES-permitted facilities within the Study Aredaefefore the WLAwk is set
to zero for each waterbody. Regardless of the nhadmiof the WLA calculated
in these TMDLs, future new discharges of bacteriabe considered consistent
with the TMDL provided that the OPDES permit reggiin-stream criteria to be
met.

Permitted stormwater discharges are considered poutces. Bacteria WLAs for
OPDES-permitted stormwater will be necessary fareehMS4 permits as
specified inTable 5-2. The WLAyss was derived from the percentage of the
watershed of each waterbody within the area covieyatie MS4 permit.

Table 5-2  Summary of Bacterial Wasteload Allocatio  ns at Median Flow
for MS4s

Acreage and E. coli Enterococcus
Wateﬁa:r?])élD 4 Permit No. Jurisl\élii?ion Percentage of WLA WLA
Subwatershed | (cfu/day) (cfu/day)

City of 27,434
Norman (48.39%)

City of 13,084

OKRO040015 2.07E+10 5.43E+09

OK520810000080_00

OKR040012 9.89E+09 2.59E+09

Little River Moore (23.08%)

Oklahoma 3,049
City (5.38%)

OK520810000090_00 City of 7,521
Rock Creek OKR040015 Norman (100%)
OK520810000140_00 Oklahoma 1,241

EIm Creek, West OKS000101 City (10.93%)

OKS000101 2.30E+09 6.04E+08

4.27E+09 1.12E+09

7.04E+08 1.84E+08
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5.4

5.5

5.6

5.7

LOAD ALLOCATION

As discussed in Section 3, nonpoint source loatbrgach waterbody emanates from
a number of different sources. The data analysid #re LDCs indicate that
exceedances for each waterbody are the resulvafiety of nonpoint source loading.
The LAs for each bacterial indicator in waterbodies$ supporting the PBCR use are
calculated as the difference between the TMDL, M@l WLA, as follows:

LA=TMDL — WLA_WWTF — WLA_MS4 — MOS

SEASONAL VARIABILITY

Federal regulations4Q CFR 8130.7(c)()})require that TMDLs account for seasonal
variation in watershed conditions and pollutantdiog. The bacterial TMDLs
established in this report adhere to the seas@pication of the Oklahoma WQS
which limits the PBCR use to the period of Ma¥tirough September 80Seasonal
variation was also accounted for in these TMDLsubyg five years of water quality
data and by using the longest period of USGS flegords when estimating flows to
develop flow exceedance percentiles.

MARGIN OF SAFETY

Federal regulationgtD CFR 8130.7(c)(1)iequire that TMDLs include an MOS. The
MOS is a conservative measure incorporated intofti®L equation that accounts
for the lack of knowledge associated with calcuigtihe allowable pollutant loading
to ensure WQSs are attained. EPA guidance allowsige of implicit or explicit
expressions of the MOS, or both. For bacterial TMPan explicit MOS was set at
10%.

TMDL CALCULATIONS

The TMDLs for the 303(d)-listed waterbodies covermedhis report were derived
using LDCs. A TMDL is expressed as the sum of dllA¥ (point source loads), LAs
(nonpoint source loads), and an appropriate MOSctwattempts to account for the
lack of knowledge concerning the relationship bemveollutant loading and water
quality.

This definition can be expressed by the followiggation:
TMDL = X WLA + LA + MOS

The TMDL represents a continuum of desired loadr @aleflow conditions, rather
than fixed at a single value, because loading a¢gpeaaries as a function of the flow
present in the stream. The higher the flow is, e wasteload the stream can
handle without violating WQS. Regardless of the nitagle of the WLA calculated
in these TMDLs, future new discharges or incredsed from existing discharges
will be considered consistent with the TMDL prowidthe OPDES permit requires
in-stream criteria to be met.
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The TMDL, WLA, LA, and MOS will vary with flow condion, and are calculated at
every %" flow interval percentileTable 5-3 summarizes the TMDL, WLA, LA and
MOS loadings at the 50% flow percentileables 5-4 through 5-9 summarize the
allocations for indicator bacteria. The bacteridflLs calculated in these tables
apply to the recreation season (May 1 through Sapte 30) only.

Stream Name

Table 5-3

Waterbody ID

Pollutant *

TMDL
(cfu/day)

WLA wwre
(cfu/day)

Summaries of Bacterial TMDLs at Median F

WLA_ usa
(cfu/day)

low

LA
(cfu/day)

MOS
(cfu/day)

Little River

OK520810000080_00

EN

1.25E+10

0

8.62E+09

2.60E+09

1.25E+09

EC

4.76E+10

3.29E+10

9.92E+09

4.76E+09

Rock Creek

OK520810000090_00

EN

1.24E+09

1.12E+09

0

1.24E+08

EC

4.74E+09

4.27E+09

0

4.74E+08

Elm Creek,
West

1 EC = E. coli: EN = Enterococcus

OK520810000140_00

EN

1.87E+09

1.84E+08

1.50E+09

1.87E+08

EC

7.15E+09

0
0
0
0
0

7.04E+08

5.73E+09

7.15E+08
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Percentile

Table 5-4

TMDL
(cfu/day)

(OK520810000080_00)

WLAwwre
(cfu/day)

WLAwMs4 1
(cfu/day)

WLAwMss 2
(cfu/day)

WLAwMss 3
(cfu/day)

Enterococcus TMDL Calculations for Little River

LA
(cfu/day)

MOS
(cfu/day)

3.43E+12

0.00E+00

1.50E+12

7.13E+11

1.66E+11

7.15E+11

3.43E+11

1.70E+11

0.00E+00

7.40E+10

3.53E+10

8.22E+09

3.54E+10

1.70E+10

9.67E+10

0.00E+00

4.21E+10

2.01E+10

4.68E+09

2.01E+10

9.67E+09

6.61E+10

0.00E+00

2.88E+10

1.37E+10

3.20E+09

1.38E+10

6.61E+09

4.70E+10

0.00E+00

2.05E+10

9.76E+09

2.27E+09

9.79E+09

4.70E+09

3.60E+10

0.00E+00

1.57E+10

7.47E+09

1.74E+09

7.49E+09

3.60E+09

2.78E+10

0.00E+00

1.21E+10

5.78E+09

1.35E+09

5.80E+09

2.78E+09

2.19E+10

0.00E+00

9.52E+09

4.54E+09

1.06E+09

4.56E+09

2.19E+09

1.77E+10

0.00E+00

7.71E+09

3.68E+09

8.57E+08

3.69E+09

1.77E+09

1.45E+10

0.00E+00

6.30E+09

3.00E+09

7.00E+08

3.01E+09

1.45E+09

1.25E+10

0.00E+00

5.43E+09

2.59E+09

6.04E+08

2.60E+09

1.25E+09

1.08E+10

0.00E+00

4.72E+09

2.25E+09

5.25E+08

2.26E+09

1.08E+09

9.22E+09

0.00E+00

4.01E+09

1.91E+09

4.46E+08

1.92E+09

9.22E+08

7.95E+09

0.00E+00

3.46E+09

1.65E+09

3.85E+08

1.66E+09

7.95E+08

6.87E+09

0.00E+00

2.99E+09

1.43E+09

3.32E+08

1.43E+09

6.87E+08

5.78E+09

0.00E+00

2.52E+09

1.20E+09

2.80E+08

1.20E+09

5.78E+08

4.88E+09

0.00E+00

2.13E+09

1.01E+09

2.36E+08

1.02E+09

4.88E+08

4.34E+09

0.00E+00

1.89E+09

9.01E+08

2.10E+08

9.04E+08

4.34E+08

3.61E+09

0.00E+00

1.57E+09

7.51E+08

1.75E+08

7.53E+08

3.61E+08

2.53E+09

0.00E+00

1.10E+09

5.26E+08

1.22E+08

5.27E+08

2.53E+08

9.04E+06

0.00E+00

MS4_1 = City of Norman (OKR040015)
MS4_2 = City of Moore (OKR040012)
MS4_3 = City of Oklahoma City (OKS000101)

3.94E+06

1.88E+06

4.37E+05

1.88E+06

9.04E+05
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TMDL Calculations

Percentile

Table 5-5

TMDL
(cfu/day)

E. coli TMDL Calculations for Little River

(OK520810000080_00)

WLAwwrp
(cfu/day)

WLAwMs4 1
(cfu/day)

WLAvs4 2
(cfu/day)

WLAvs4 3
(cfu/day)

LA
(cfu/day)

MOS
(cfu/day)

1.31E+13

0.00E+00

5.71E+12

2.72E+12

6.35E+11

2.73E+12

1.31E+12

6.49E+11

0.00E+00

2.82E+11

1.35E+11

3.14E+10

1.35E+11

6.49E+10

3.69E+11

0.00E+00

1.61E+11

7.67E+10

1.79E+10

7.69E+10

3.69E+10

2.53E+11

0.00E+00

1.10E+11

5.25E+10

1.22E+10

5.26E+10

2.53E+10

1.79E+11

0.00E+00

7.81E+10

3.73E+10

8.68E+09

3.74E+10

1.79E+10

1.37E+11

0.00E+00

5.98E+10

2.85E+10

6.65E+09

2.86E+10

1.37E+10

1.06E+11

0.00E+00

4.63E+10

2.21E+10

5.14E+09

2.21E+10

1.06E+10

8.35E+10

0.00E+00

3.64E+10

1.73E+10

4.04E+09

1.74E+10

8.35E+09

6.76E+10

0.00E+00

2.95E+10

1.40E+10

3.27E+09

1.41E+10

6.76E+09

5.52E+10

0.00E+00

2.40E+10

1.15E+10

2.67E+09

1.15E+10

5.52E+09

4,76E+10

0.00E+00

2.07E+10

9.89E+09

2.30E+09

9.92E+09

4.76E+09

4.14E+10

0.00E+00

1.80E+10

8.60E+09

2.00E+09

8.62E+09

4.14E+09

3.52E+10

0.00E+00

1.53E+10

7.31E+09

1.70E+09

7.33E+09

3.52E+09

3.04E+10

0.00E+00

1.32E+10

6.31E+09

1.47E+09

6.32E+09

3.04E+09

2.62E+10

0.00E+00

1.14E+10

5.45E+09

1.27E+09

5.46E+09

2.62E+09

2.21E+10

0.00E+00

9.62E+09

4.59E+09

1.07E+09

4.60E+09

2.21E+09

1.86E+10

0.00E+00

8.11E+09

3.87E+09

9.02E+08

3.88E+09

1.86E+09

1.66E+10

0.00E+00

7.21E+09

3.44E+09

8.02E+08

3.45E+09

1.66E+09

1.38E+10

0.00E+00

6.01E+09

2.87E+09

6.68E+08

2.87E+09

1.38E+09

9.66E+09

0.00E+00

4.21E+09

2.01E+09

4.68E+08

2.01E+09

9.66E+08

3.45E+07

0.00E+00

MS4_1 = City of Norman (OKR040015)
MS4_2 = City of Moore (OKR040012)
MS4_3 = City of Oklahoma City (OKS000101)

1.50E+07

7.17E+06

1.67E+06

7.19E+06

3.45E+06
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Table 5-6 Enterococcus TMDL Calculations for Rock Creek

(OK520810000090_00)

Percentile

TMDL
(cfu/day)

WLAwwp
(cfu/day)

WLAwMs4
(cfu/day)

LA
(cfu/day)

MOS
(cfu/day)

0

3.42E+11

0.00E+00

3.08E+11

0.00E+00

3.42E+10

5

1.69E+10

0.00E+00

1.52E+10

0.00E+00

1.69E+09

10

9.63E+09

0.00E+00

8.66E+09

0.00E+00

9.63E+08

15

6.58E+09

0.00E+00

5.93E+09

0.00E+00

6.58E+08

20

4.68E+09

0.00E+00

4.21E+09

0.00E+00

4.68E+08

25

3.58E+09

0.00E+00

3.22E+09

0.00E+00

3.58E+08

30

2.77E+09

0.00E+00

2.49E+09

0.00E+00

2.77E+08

35

2.18E+09

0.00E+00

1.96E+09

0.00E+00

2.18E+08

40

1.76E+09

0.00E+00

1.59E+09

0.00E+00

1.76E+08

45

1.44E+09

0.00E+00

1.30E+09

0.00E+00

1.44E+08

50

1.24E+09

0.00E+00

1.12E+09

0.00E+00

1.24E+08

55

1.08E+09

0.00E+00

9.71E+08

0.00E+00

1.08E+08

60

9.18E+08

0.00E+00

8.26E+08

0.00E+00

9.18E+07

65

7.92E+08

0.00E+00

7.12E+08

0.00E+00

7.92E+07

70

6.84E+08

0.00E+00

6.15E+08

0.00E+00

6.84E+07

75

5.76E+08

0.00E+00

5.18E+08

0.00E+00

5.76E+07

80

4.86E+08

0.00E+00

4.37E+08

0.00E+00

4.86E+07

85

4.32E+08

0.00E+00

3.89E+08

0.00E+00

4.32E+07

90

3.60E+08

0.00E+00

3.24E+08

0.00E+00

3.60E+07

95

2.52E+08

0.00E+00

2.27E+08

0.00E+00

2.52E+07

9.00E+05

0.00E+00

8.10E+05

0.00E+00

9.00E+04
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TMDL Calculations

Percentile

Table 5-7

E. coli TMDL Calculations for Rock Creek

(OK520810000090_00)

TMDL
(cfu/day)

WLAwwp
(cfu/day)

WLAwMs4
(cfu/day)

LA
(cfu/day)

MOS
(cfu/day)

1.31E+12

0.00E+00

1.17E+12

0.00E+00

1.31E+11

6.46E+10

0.00E+00

5.81E+10

0.00E+00

6.46E+09

3.68E+10

0.00E+00

3.31E+10

0.00E+00

3.68E+09

2.51E+10

0.00E+00

2.26E+10

0.00E+00

2.51E+09

1.79E+10

0.00E+00

1.61E+10

0.00E+00

1.79E+09

1.37E+10

0.00E+00

1.23E+10

0.00E+00

1.37E+09

1.06E+10

0.00E+00

9.52E+09

0.00E+00

1.06E+09

8.31E+09

0.00E+00

7.48E+09

0.00E+00

8.31E+08

6.73E+09

0.00E+00

6.06E+09

0.00E+00

6.73E+08

5.50E+09

0.00E+00

4.95E+09

0.00E+00

5.50E+08

4.74E+09

0.00E+00

4.27E+09

0.00E+00

4.74E+08

4.12E+09

0.00E+00

3.71E+09

0.00E+00

4.12E+08

3.50E+09

0.00E+00

3.15E+09

0.00E+00

3.50E+08

3.02E+09

0.00E+00

2.72E+09

0.00E+00

3.02E+08

2.61E+09

0.00E+00

2.35E+09

0.00E+00

2.61E+08

2.20E+09

0.00E+00

1.98E+09

0.00E+00

2.20E+08

1.85E+09

0.00E+00

1.67E+09

0.00E+00

1.85E+08

1.65E+09

0.00E+00

1.48E+09

0.00E+00

1.65E+08

1.37E+09

0.00E+00

1.24E+09

0.00E+00

1.37E+08

9.62E+08

0.00E+00

8.66E+08

0.00E+00

9.62E+07

3.43E+06

0.00E+00

3.09E+06

0.00E+00

3.43E+05
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TMDL Calculations

Percentile

Table 5-8

Enterococcus TMDL Calculations for EIm C

(OK520810000140_00)

TMDL
(cfu/day)

WLAwwp
(cfu/day)

WLAwMs4
(cfu/day)

LA
(cfu/day)

reek, West

MOS
(cfu/day)

5.16E+11

0.00E+00

5.07E+10

4.13E+11

5.16E+10

2.55E+10

0.00E+00

2.51E+09

2.05E+10

2.55E+09

1.45E+10

0.00E+00

1.43E+09

1.16E+10

1.45E+09

9.94E+09

0.00E+00

9.77E+08

7.96E+09

9.94E+08

7.06E+09

0.00E+00

6.94E+08

5.66E+09

7.06E+08

5.40E+09

0.00E+00

5.31E+08

4.33E+09

5.40E+08

4.18E+09

0.00E+00

4.11E+08

3.35E+09

4.18E+08

3.28E+09

0.00E+00

3.23E+08

2.63E+09

3.28E+08

2.66E+09

0.00E+00

2.62E+08

2.13E+09

2.66E+08

2.17E+09

0.00E+00

2.14E+08

1.74E+09

2.17E+08

1.87E+09

0.00E+00

1.84E+08

1.50E+09

1.87E+08

1.63E+09

0.00E+00

1.60E+08

1.31E+09

1.63E+08

1.38E+09

0.00E+00

1.36E+08

1.11E+09

1.38E+08

1.19E+09

0.00E+00

1.17E+08

9.57E+08

1.19E+08

1.03E+09

0.00E+00

1.01E+08

8.27E+08

1.03E+08

8.69E+08

0.00E+00

8.55E+07

6.96E+08

8.69E+07

7.33E+08

0.00E+00

7.21E+07

5.88E+08

7.33E+07

6.51E+08

0.00E+00

6.41E+07

5.22E+08

6.51E+07

5.43E+08

0.00E+00

5.34E+07

4.35E+08

5.43E+07

3.80E+08

0.00E+00

3.74E+07

3.05E+08

3.80E+07

1.36E+06

0.00E+00

1.34E+05

1.09E+06

1.36E+05
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TMDL Calculations

Percentile

Table 5-9

E. coli TMDL Calculations for EIm Creek, West

(OK520810000140_00)

TMDL
(cfu/day)

WLAwwp
(cfu/day)

WLAwMs4
(cfu/day)

LA
(cfu/day)

MOS
(cfu/day)

0

1.97E+12

0.00E+00

1.94E+11

1.58E+12

1.97E+11

5

9.74E+10

0.00E+00

9.58E+09

7.81E+10

9.74E+09

10

5.55E+10

0.00E+00

5.45E+09

4.45E+10

5.55E+09

15

3.79E+10

0.00E+00

3.73E+09

3.04E+10

3.79E+09

20

2.69E+10

0.00E+00

2.65E+09

2.16E+10

2.69E+09

25

2.06E+10

0.00E+00

2.03E+09

1.65E+10

2.06E+09

30

1.60E+10

0.00E+00

1.57E+09

1.28E+10

1.60E+09

35

1.25E+10

0.00E+00

1.23E+09

1.01E+10

1.25E+09

40

1.02E+10

0.00E+00

9.99E+08

8.14E+09

1.02E+09

45

8.29E+09

0.00E+00

8.16E+08

6.65E+09

8.29E+08

50

7.15E+09

0.00E+00

7.04E+08

5.73E+09

7.15E+08

55

6.22E+09

0.00E+00

6.12E+08

4.99E+09

6.22E+08

60

5.29E+09

0.00E+00

5.20E+08

4.24E+09

5.29E+08

65

4.56E+09

0.00E+00

4.49E+08

3.66E+09

4.56E+08

70

3.94E+09

0.00E+00

3.87E+08

3.16E+09

3.94E+08

75

3.32E+09

0.00E+00

3.26E+08

2.66E+09

3.32E+08

80

2.80E+09

0.00E+00

2.75E+08

2.24E+09

2.80E+08

85

2.49E+09

0.00E+00

2.45E+08

1.99E+09

2.49E+08

90

2.07E+09

0.00E+00

2.04E+08

1.66E+09

2.07E+08

95

1.45E+09

0.00E+00

1.43E+08

1.16E+09

1.45E+08

5.18E+06

0.00E+00

5.10E+05

4.15E+06

5.18E+05
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5.8 TMDL IMPLEMENTATION

DEQ will collaborate with a host of other state mges and local governments
working within the boundaries of state and locajulations to target available
funding and technical assistance to support impteaten of pollution controls and
management measures. Various water quality managepmegrams and funding
sources will be utilized so that the pollutant retthns as required by these TMDLs
can be achieved and water quality can be restorathintain designated uses. DEQ'’s
Continuing Planning Process (CPP), required byGke¢A 8303(e)(3) andi0 CFR
130.5 summarizes Oklahoma’s commitments and programediat restoring and
protecting water quality throughout the State (DEXQ2). The CPP can be viewed at
DEQ’s website:  www.deq.state.ok.us/wgdnew/305b_303d/Final%20CHP.pd
Table 5-10 provides a partial list of the state partner agen@®EQ will collaborate
with to address point and nonpoint source redugmads established by TMDLSs.

Table 5-10 Partial List of Oklahoma Water Quality M anagement Agencies

Agency Web Link

Oklahoma Conservation

.. www.ok.gov/conservation/Agency Divisions/Water Quality Division
Commission

Oklahoma Department of

e K www.wildlifedepartment.com/wildlifemgmt/endangeredspecies.htm
Wildlife Conservation

Oklahoma Department of
Agriculture, Food, and http://www.ok.gov/~okag/aems/
Forestry

Oklahoma Water Resources

http://www.owrb.ok.gov/quality/index.ph
Board P goviq Y/ php

5.8.1 Point Sources

Point source WLAs are outlined in the Oklahoma Wé&eality Management
Plan (aka the 208 Plan) under the OPDES program.

5.8.2 Nonpoint Sources

Nonpoint source pollution in Oklahoma is managed the Oklahoma
Conservation Commission. The Oklahoma Conservalimmmission works with
other agencies that collect water monitoring infation and/or address water
guality problems associated with nonpoint sourd&pon. These agencies at the
State level are DEQ, OWRB, Corporation Commission ¢il & gas activities),
and ODAFF [they are the NPDES-permitting authofity CAFOs and SFOs in
Oklahoma under what ODAFF calls th&griculture Pollutant Discharge
Elimination System (AgPDEJF) The agencies at the Federal level are EPA,
USGS, U.S. Army Corps of Engineers (USACE) & thetitbtaal Resources
Conservation Service (NRCS) of the U.S. Departnadnfgriculture (USDA).
The primary mechanisms used for management of nohpource pollution are
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incentive-based programs that support the insiafiabf BMPs and public
education and outreach.

The reduction rates called for in this TMDL repare as high as 95%. DEQ
recognizes that achieving such high reductions balla challenge, especially
since unregulated nonpoint sources are a majorecalibacterial loading. The
high reduction rates are not uncommon for pathaggmired waters. Similar
reduction rates are often found in other pathogsh BSS TMDLs around the
nation. The suitability of the current criteria foathogens and the beneficial uses
of a waterbody should be reviewed. For example, Khasas Department of
Health and Environment proposed to exclude cettiajh flow conditions during
which pathogen standards will not apply though thatlusion was not approved
by the EPA. Additionally, EPA has been conductirggvrepidemiology studies
and may develop new recommendations for pathogesriarin the future.

Revisions to the current pathogen provisions ofa®i&ima’s WQSs should be
considered. There are some basic approaches tlyappdy to such revisions.

B Remove the PBCR useThis revision would require documentation in a
Use Attainability Analysis that the use is not amseng use and cannot be
attained. It is unlikely that this approach woukdduccessful since there is
evidence that people swim in bacterially-impaire@dtevbodies, thus
constituting an existing use. Existing uses caieatemoved.

®  Modify application of the existing criteria: This approach would include
considerations such as an exemption under certgin flow conditions,
an allowance for wildlife or “natural conditionsgg’sub-category of the use
or other special provision for urban areas, or o#iecial provisions for
storm flows. Since large bacterial violations ocouer all flow ranges, it
is likely that large reductions would still be nssary. However, this
approach may have merit and should be considered.

m Revise the existing numeric criteria Oklahoma’s current pathogen
criteria, revised in 2011, are based on EPA guidsliSee th2012 Draft
Recreational Water Quality CriterjaDecember 2011; Implementation
Guidance for Ambient Water Quality Criteria for Baga, May 2002
Draft; and Ambient Water Quality Criteria for Bacgtel1986,
January 1986). However, those guidelines have wvedemuch criticism
and EPA studies that could result in revisionsh®irtrecommendations
are ongoing. The numeric criteria values should ks evaluated using a
risk-based method such as that found in EPA guilanc

Unless or until the WQSs are revised and approyeE®A, federal rules require
that the TMDLs in this report must be based oniratient of the current
standards. If revisions to the pathogen standardsapproved in the future,
reductions specified in these TMDLs will be re-exséd.
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5.9

REASONABLE ASSURANCES

Reasonable assurance is required by the EPA g@dana TMDL to be approvable
only when a waterbody is impaired by both point aodpoint sources and where a
point source is given a less stringent wasteloladaion based on an assumption that
nonpoint source load reductions will occur. In saclase, “reasonable assurance”
that the NPS load reductions will actually occurstrioe demonstrated.

In this report, all point source discharges eithéneady have or will be given
discharge limitations less than or equal to theewauality standards numerical
criteria. Therefore, reasonable assurance is derifrem Oklahoma Pollutant
Discharge Elimination System (OPDES). The wastekldbmtations for MS4s will be
implemented through the OPDES MS4 permits. MS4 fsrroontain specific
requirements for the regulated communities/faesitto establish a comprehensive
stormwater management program (SWMP) or stormwad#ution prevention plan
(SWP3) to implement best management practices (BMBsblic education and
outreach, and illicit discharge elimination.

Reasonable assurance that nonpoint sources will theie allocated amount in the
TMDL is dependent upon the availability and implenation of nonpoint source
pollutant reduction plans, controls or BMPs withime watershed. The OCC is
responsible for the state's NPS program as defm&ection 319 of CWA. DEQ will
work in conjunction with OCC and other federal tstand local partners within the
respective watersheds to meet the load reductiafsdor NPS. All waterbodies are
prioritized as part of the Unified Watershed Assesst (UWA) and that ranking will
determine the likelihood of an implementation pcoja a watershed.
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SECTION 6  PUBLIC PARTICIPATION

This TMDL report has been preliminary reviewed bRAE After EPA reviewed this draft
TMDL report, DEQ was given approval to submit treport for public notice. A public notice
will be sent to local newspapers, to stakeholdarshe Study Area affected by these draft
TMDLs, and to stakeholders who have requestedogiles of TMDL public notices. The public
notice will also be posted at the DEQ website::Hitipvw.deq.state.ok.us/wgdnew/index.htm.

The public comment period lasts 45 days. During timae, the public has the opportunity to
review the TMDL report and make written commentspBnding on the interest and responses
from the public, a public meeting may be held witktihe watershed affected by the TMDLSs in
this report. If a public meeting is held, the pabhill also have opportunities to ask questions
and make formal oral comments at the meeting and/eubmit written comments at the public
meeting.

All written comments received during the public inetperiod become a part of the record of
these TMDLs. All comments will be considered and TIMDL report will be revised according
to the comments, if necessary, prior to the ulter@mpletion of these TMDLs for submission
to EPA for final approval.

After EPA’s final approval, the TMDLs and 208 Fdawst will be adopted into the Water
Quality Management Plan (WQMP).
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Waterbody Name

Table Appendix A-1

WQM Station

Bacterial Data: 2008

Date

Little River

0OK520810-00-0080G

5/6/2008

Little River

0OK520810-00-0080G

5/14/2008

Little River

0OK520810-00-0080G

5/20/2008

Little River

OK520810-00-0080G

5/28/2008

Little River

OK520810-00-0080G

6/3/2008

Little River

OK520810-00-0080H

6/10/2008

Little River

OK520810-00-0080H

6/18/2008

Little River

OK520810-00-0080H

6/23/2008

Little River

OK520810-00-0080H

6/30/2008

Little River

OK520810-00-0080H

7/7/2008

Little River

OK520810-00-0080H

7/14/2008

Little River

OK520810-00-0080H

7/23/2008

Little River

OK520810-00-0080H

7/28/2008

Little River

OK520810-00-0080H

8/4/2008

Little River

OK520810-00-0080H

8/12/2008

Little River

OK520810-00-0080H

8/18/2008

Little River

OK520810-00-0080H

8/27/2008

Little River

OK520810-00-0080H

9/2/2008

Little River

OK520810-00-0080H

9/9/2008

Little River

OK520810-00-0080H

9/15/2008

Little River

OK520810-00-0080H

9/22/2008

Rock Creek

OK520810-00-0090C

5/6/2008

Rock Creek

OK520810-00-0090C

5/14/2008

Rock Creek

OK520810-00-0090C

5/20/2008

Rock Creek

OK520810-00-0090C

5/28/2008

Rock Creek

OK520810-00-0090C

6/3/2008

Rock Creek

OK520810-00-0090C

6/10/2008

Rock Creek

OK520810-00-0090C

6/18/2008

Rock Creek

OK520810-00-0090C

6/23/2008

Rock Creek

OK520810-00-0090C

6/30/2008

Rock Creek

OK520810-00-0090C

7/7/2008

Rock Creek

OK520810-00-0090C

7/14/2008

Rock Creek

OK520810-00-0090C

7/23/2008

Rock Creek

OK520810-00-0090C

7/28/2008

Rock Creek

OK520810-00-0090C

8/4/2008

Rock Creek

OK520810-00-0090C

8/12/2008

Rock Creek

OK520810-00-0090C

8/18/2008

Rock Creek

OK520810-00-0090C

8/27/2008

Rock Creek

OK520810-00-0090C

9/2/2008
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Waterbody Name

WQM Station

Date

Rock Creek

OK520810-00-0090C

9/9/2008

Rock Creek

OK520810-00-0090C

9/15/2008

Rock Creek

OK520810-00-0090C

9/22/2008

Elm Creek, West

OK520810-00-0140P

5/6/2008

Elm Creek, West

OK520810-00-0140P

5/14/2008

Elm Creek, West

OK520810-00-0140P

5/20/2008

Elm Creek, West

OK520810-00-0140P

5/28/2008

Elm Creek, West

OK520810-00-0140P

6/3/2008

Elm Creek, West

OK520810-00-0140P

6/10/2008

Elm Creek, West

OK520810-00-0140P

6/18/2008

Elm Creek, West

OK520810-00-0140P

6/23/2008

Elm Creek, West

OK520810-00-0140P

6/30/2008

Elm Creek, West

OK520810-00-0140P

7/7/2008

Elm Creek, West

OK520810-00-0140P

7/14/2008

Elm Creek, West

OK520810-00-0140P

7/23/2008

Elm Creek, West

OK520810-00-0140P

7/28/2008

Elm Creek, West

OK520810-00-0140P

8/4/2008

Elm Creek, West

OK520810-00-0140P

8/12/2008

Elm Creek, West

OK520810-00-0140P

8/18/2008

Elm Creek, West

OK520810-00-0140P

8/27/2008

Elm Creek, West

OK520810-00-0140P

9/2/2008

Elm Creek, West

OK520810-00-0140P

9/9/2008

Elm Creek, West

OK520810-00-0140P

9/15/2008

Elm Creek, West

OK520810-00-0140P

9/22/2008

YEC = E. coli: ENT = Enterococcus; units = counts/100 mL.
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APPENDIX B: GENERAL METHOD FOR
ESTIMATING FLOW FOR
UNGAGED STREAMS AND
ESTIMATED FLOW
EXCEEDANCE PERCENTILES
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Appendix B

General Method for Estimating Flow for Ungaged Strams

Flows duration curve were developed using existft§GS measured flow where the data
existed from a gage on the stream segment of stfeyeby estimating flow for stream segments
with no corresponding flow record. Flow data to gonp flow duration curves and load duration
curves were derived for each Oklahoma stream segméme following priority:

A.

In cases where a USGS flow gage occurred on, drirwibne-half mile upstream or
downstream of the Oklahoma stream segment:

1. If simultaneously collected flow data matching theater quality sample
collection date were available, those flow measemswere used.

2. If flow measurements at the coincident gage werssimg for some dates on
which water quality samples were collected, thesgepthe flow record were
filled, or the record was extended by estimatingwflbased on measured
streamflows at a nearby gages. All gages within &B0radius were identified.
For each of the identified gage with a minimum &f fow measurements on
matching dates, four different regressions wereutaled including linear, log
linear, logarithmic and exponential regressionse Tégression with the lowest
root mean square error (RMSE) was chosen for eage.dgrhe potential filling
gages were ranked by RMSE from lowest to highdsé fecord was filled from
the first gage (lowest RMSE) for those dates tiéted in both records. If dates
remained unfilled in the desired timespan of theeBeries, the filling process was
repeated with the next gage with the next lowestSEMand proceeded in this
fashion until all missing values in the desireddgpan were filled.

3. The flow frequency for the flow duration curves wdyased on measured flows
only. The filled timeseries described above waslueematch flows to sampling
dates to calculate loads.

4. On streams impounded by dams to form reservoirsufficient size to impact
stream flow, only flows measured after the datéhefmost recent impoundment
were used to develop the flow duration curve. Tdiso applied to reservoirs on
major tributaries to the streams.

In case no coincident flow data was available fetraam segment, but flow gage(s) were
present upstream and/or downstream without a nm@servoir between, flows were
estimated for the stream segment from an upstreandownstream gage using a
watershed area ratio method derived by delineairtgvatersheds, and relying on the
Natural Resources Conservation Service (NRCS) funove numbers and antecedent
rainfall condition. Drainage subbasins were firslimeated for all impaired 303(d)-listed
streams, along with all USGS flow stations locatedhe 8-digit HUCs with impaired
streams. Then all the USGS gage stations wereifi@éeintipstream and downstream of
the subwatersheds with 303(d) listed streams.
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Watershed delineations are performed using ESRIHydro with a 30-meter
resolution National Elevation Dataset digital elswa model (DEM) and
National Hydrography Dataset (NHD) streams (USG$320The area of each
watershed was calculated following watershed datioa.

The watershed average curve number was calculateddoil properties and land
cover as described in the U.S. Department of Agiica (USDA) Publication
TR-55: Urban Hydrology for Small Watershe@3SDA-NRCS 1986). The soil
hydrologic group was extracted from NRCS soil dataj land use category from
the National Land Cover Dataset (NLCD). Based onl lase and the hydrologic
soil group, SCS curve numbers were estimated aB@hmeter resolution of the
NLCD grid as shown irmmable Appendix B-1 . The average curve number was
then calculated from all the grid cells within tihelineated watershed.

The average rainfall was calculated for each whestsfrom gridded average

annual precipitation datasets for the period 190002(Spatial Climate Analysis

Service, Oregon State University, http://www.oosganstate.edu/prism/, created
February 20, 2004).

Table Appendix B-1 Runoff Curve Numbers for Various Land Use

Categories and Hydrologic Soil Groups

Curve number for hydrologic soil group

NLCD Land Use Category

In case of zero

Open Water

Perennial Ice/Snow

Developed, Open Space

Developed, Low Intensity

Developed, Medium Intensity

Developed, High Intensity

Barren Land (Rock/Sand/Clay)

Unconsolidated Shore

Deciduous Forest

Evergreen Forest

Mixed Forest

Dwarf Scrub

Shrub/Scrub

Grasslands/Herbaceous

Sedge/Herbaceous

Lichens

Moss

Pasture/Hay

Cultivated Crops

Wetlands
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The method used to project flow from a gaged locato an ungaged location
was adapted by combining aspects of two other foejection methodologies
developed by Furness (Furness 1959) and Wurbs @\1999).

Furness Method

The Furness method has been employed by both tHeSU&hd Kansas
Department of Health and Environment to estimadevftiuration curves. The
method typically uses maps, graphs, and computatondentify six unique
factors of flow duration for ungaged sites. Thessdrs include:

= The mean streamflow and percentage duration of reeaamflow
= The ratio of 1-percent-duration streamflow to mearamflow

= The ratio of 0.1-percent-duration streamflow to etgent-duration
streamflow

= The ratio of 50-percent-duration streamflow to msaamflow
= The percentage duration of appreciable (0.10 &te€amflow
= Average slope of the flow-duration curve

Furness defined appreciable flow as 0.10 ft/s. Thaisie of streamflow was
important because, for many years, this was theélesh@on-zero streamflow
value reported in most Kansas streamflow recortie. dverage slope of the
duration curve is a graphical approximation of Waeiability index, which is
the standard deviation of the logarithms of theastiflows (Furness 1959, p.
202-204, figs. 147 and 148). On a duration cunet fits the log-normal
distribution exactly, the variability index is edu#o the ratio of the
streamflow at the 15.87-percent-duration pointthte streamflow at the 50-
percent-duration point. Because duration curvesliysdo not exactly fit the
log-normal distribution, the average-slope linediawn through an arbitrary
point, and the slope is transferred to a positippreximately defined by the
previously estimated points.

The method provides a means of both describingesiéphe flow duration
curve and scaling the magnitude of the curve tateroocation, basically
generating a new flow duration curve with a vemyitr shape but different
magnitude at the ungaged location.

Wurbs Modified NRCS Method

As a part of the Texas water availability model{NgAM) system developed
by Texas Natural Resources Conservation Commisgiow known as the
Texas Commission on Environmental Quality) and rgariagencies, various
contractors developed models of all Texas rivesafpart of developing the
model code to be used, Dr. Ralph Wurbs of Texas A&Miversity

researched methods to distribute flows from gagsmhtions to ungaged
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locations (Wurbs 2006). His results included theettlgpment of a modified
NRCS curve-number (CN) method for distributing fofsom gaged locations
to ungaged locations.

This modified NRCS method is based on the followielgtionship between
rainfall depth, P in inches, and runoff depth, Qimches (NRCS 1985;
McCuen 2005):

_ -1
REICRRES ”)

Where:
Q = runoff depth (inches)
P = rainfall (inches)
S = potential maximum retention after runoff bedjinghes)

I4 = initial abstraction (inches)

If P <0.2, Q = 0. Initial abstraction has beennduo be empirically
related to S by the equation

la= 0.2*S )

Thus, the runoff curve number equation can be teawri

(P- 025°
—_—— 3
Q P+0.8¢ )
S is related to the curve number (CN) by:
S= —1000—10 4)
CN

P and Q in inches must be multiplied by the watstrea to obtain volumes.
The potential maximum retention, S in inches, repnés an upper limit on the
amount of water that can be abstracted by the sfadr through surface
storage, infiltration, and other hydrologic absti@ts. For convenience, S is
expressed in terms of a curve number CN, whichdsreensionless watershed
parameter ranging from 0 to 100. A CN of 100 repnés a limiting condition
of a perfectly impervious watershed with zero raten and thus all the
rainfall becoming runoff. A CN of zero conceptualigpresents the other
extreme with the watershed abstracting all rainfath no runoff regardless of
the rainfall amount.
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First, S is calculated from the average curve nurfdrethe gaged watershed.
Next, the daily historic flows at the gage are aed to depth basis (as used
in Equations 1 and 3 ) by dividing by its drainage area, then converted
inches.Equation 3 is then solved for daily precipitation depth of theged
site, Ragea The daily precipitation depth for the ungaged stthen calculated
as the precipitation depth of the gaged site niidtipby the ratio of the long-
term average precipitation in the watersheds ofittgaged and gaged sites:

M
_ ungaged
Pungaged_ gage{ M J (5)

gaged

Where:
M = the mean annual precipitation of the watershddches.

The daily precipitation depth for the ungaged wsted, along with the
average curve number of the ungaged watershedthgasused to calculate
the depth equivalent daily flow (Q) of the ungagede. Finally, the

volumetric flow rate at the ungaged site was calimd by multiplying by the
area of the watershed of the ungaged site and dedM® cubic feet.

In a subsequent study (Wurbs 2006), Wurbs evaluateg@redictive ability of
various flow distribution methods including:

= Distribution of flows in proportion to drainage are

= Flow distribution equation with ratios for variousvatershed
parameters

= Modified NRCS curve-number method
= Regression equations relating flows to watershedatteristics

B Use of recorded data at gaging stations to devalepipitation-runoff
relationships

= Use of watershed (precipitation-runoff) computerdels such as
SWAT

As a part of the analysis, the methods were usedetdict flows at one gaged
station to another gage station so that fit statistould be calculated to
evaluate the efficacy of each of the methods. Bagexh similar analyses
performed for many gaged sites which reinforcedtés¢s performed as part
of the study, Wurbs observed that temporal vamatim flows are dramatic,
ranging from zero flows to major floods. Mean flovese reproduced
reasonably well with the all flow distribution metts and the NRCS CN
method reproduces the mean the closest. Accurgasedicting mean flows is
much better than the accuracy of predicting thevfiiequency relationship.
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Performance in reproducing flow-frequency relatlops is better than for
reproducing flows for individual flows.

Wurbs concluded that the NRCS CN method, the dgairaaea ratio method,
and drainage area — CN — mean annual precipitdgpth (MP) ratio methods
all yield similar levels of accuracy. If the CN aMP are the same for the
gaged and ungaged watersheds, the three altermaétieods yield identical
results. Drainage area is the most important wWaderparameter. However,
the NRCS method adaptation is preferable in thdageat®ns in which
differences in CN (land use and soil type) and {tergh MP are significantly
different between the gaged and ungaged watersi¢édsCN and MP are
usually similar but not identical.

Generalized Flow Projection Methodology

In the first several versions of the Oklahoma TMBiolbox, all flows at
ungaged sites that required projection from a gaedwere performed with
the Modified NRCS CN method. This led a number afbtems with flow
projections in the early versions. As described/ionesly, the NRCS method,
in common with all others, reproduces the meaneaitral tendency best but
the accuracy of the fit degrades towards the exsemf the frequency
spectrum. Part of the degradation in accuracy & tduthe quite non-linear
nature of the NRCS equations. On the low flow eridthee frequency
spectrum,Equation 2 constitutes a low flow limit below which the NRCS
equations are not applicable at all. Given thehfjasature of most streams in
locations for which the TMDL Toolbox was developéigh and low flows
are relatively more common and spurious resultsnfrite limits of the
equations abounded.

In an effort to increase the flow prediction effigaand remedy the failure of
the NRCS CN method at the extremes of the flow tspet; a hybrid of the
NRCS CN method and the Furness method was develdfmeohg the facts
that all tested projection methods, particularly MRCS CN method, perform
best near the central tendency or mean and tha abthe methods predict
the entire flow frequency spectrum well, an assiwnpthat is implicit in the
Furness method is applied. The Furness method dithplassumes that the
shape of the flow frequency curve at an upstreamisirelated to and similar
to the shape of the flow frequency curve at a diatenstream. As described
previously, the Furness method employs severdioakhips derived between
the mean flows and flows at differing frequenciesdplicate the shape of the
flow frequency curve at the projected site, whildizing other regressed
relationships to scale the magnitude of the cuduece, as part of the Toolbox
calculations, the entire flow frequency curve dt% interval is calculated for
every USGS gage utilizing very long periods of regothis vector in
association with the mean flow was used to prdjeetflow frequency curve.

In the ideal situation flows are projected from @mgaged location from a
downstream gaged location. The Toolbox also hasc#pability to project
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flows from and upstream gaged location if thereasuseable downstream
gage.

C. In the rare case where no coincident flow data sweslable for a WQM station and no
gages were present upstream or downstream, flowes @gtimated for the WQM station
from a gage on an adjacent watershed of similae sizd properties, via the same
procedure described previously for upstream or cibsgam gages.
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Table Appendix B-2 Estimated Flow Exceedance Percen tiles
Stream Name Little River Rock Creek EIm Creek, West
WBID Segment OK520810000080_00 | OK520810000090 00 | OK520810000140_00
Use?esr eiige 07242380 07242380 07242380
Drainage Area (mi 2) 88.58 11.75 17.74
Percentile Q (cfs) Q (cfs) Q (cfs)
0 4,253 423 639
1 636 63.3 95.5
2 410 40.8 61.5
3 329 32.8 49.4
4 264 26.3 39.7
5 210 20.9 31.6
6 179 17.8 26.9
7 160 15.9 24.0
8 143 14.3 21.5
9 131 13.1 19.7
120 11.9 18.0
110 11.0 16.5
102 10.2 15.3
93.8 9.34 14.1
87.3 8.69 13.1
81.9 8.16 12.3
76.1 7.58 11.4
71.2 7.09 10.7
66.0 6.57 9.92
62.2 6.19 9.35
58.2 5.79 8.74
55.3 5.50 8.30
51.9 517 7.80
49.2 4.90 7.40
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Stream Name Little River Rock Creek EIm Creek, West

WBID Segment OK520810000080_00 | OK520810000090_00 | OK520810000140_00

USGS Gage
Reference

Drainage Area (mi 2) 88.58 11.75 17.74

Percentile Q (cfs) Q (cfs) Q (cfs)
24 47.0 4.68 7.06
25 44.5 4.43 6.69
26 41.6 4.14 6.25
27 39.8 3.97 5.98
28 38.1 3.79 5.72
29 36.0 3.59 541
30 34.5 3.43 5.18
31 33.1 3.30 4.98
32 31.3 3.12 4,71
33 29.8 2.96 4.47
34 28.7 2.85 4.30
35 27.1 2.70 4.07
36 25.7 2.56 3.87
37 24.6 2.45 3.70
38 23.5 2.34 3.53
39 22.6 2.25 3.40
40 21.9 2.18 3.30
41 21.0 2.09 3.16
42 20.1 2.01 3.03
43 19.5 1.94 2.93
44 18.6 1.85 2.79
45 17.9 1.78 2.69
46 17.2 1.72 2.59
47 16.8 1.67 2.52
48 16.3 1.63 2.45
49 15.9 1.58 2.39

07242380 07242380 07242380
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Stream Name Little River Rock Creek EIm Creek, West

WBID Segment OK520810000080_00 | OK520810000090_00 | OK520810000140_00

USGS Gage
Reference

Drainage Area (mi 2) 88.58 11.75 17.74

Percentile Q (cfs) Q (cfs) Q (cfs)
50 15.4 1.54 2.32
51 15.0 1.49 2.25
52 14.8 1.47 2.22
53 14.3 1.43 2.15
54 13.9 1.38 2.08
55 13.4 1.34 2.02
56 13.0 1.29 1.95
57 12.8 1.27 1.92
58 12.3 1.23 1.85
59 11.9 1.18 1.78
60 11.4 1.14 1.71
61 11.2 1.11 1.68
62 10.7 1.07 1.61
63 10.5 1.05 1.58
64 10.1 1.00 1.51
65 9.8 0.98 1.48
66 9.6 0.96 1.45
67 9.4 0.94 1.41
68 9.0 0.89 1.34
69 8.7 0.87 1.31
70 8.5 0.85 1.28
71 8.3 0.82 1.24
72 7.8 0.78 1.18
73 7.6 0.76 1.14
74 7.4 0.74 1.11
75 7.2 0.71 1.08

07242380 07242380 07242380
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Stream Name Little River Rock Creek Elm Creek, West
WBID Segment OK520810000080_00 | OK520810000090_00 | OK520810000140 00
UFfe?eSr ec;‘]‘;’;‘ge 07242380 07242380 07242380
Drainage Area (mi 2) 88.58 11.75 17.74
Percentile Q (cfs) Q (cfs) Q (cfs)
76 6.9 0.69 1.04
77 6.7 0.67 1.01
78 6.5 0.65 0.98
79 6.3 0.62 0.94
80 6.0 0.60 0.91
81 6.0 0.60 0.91
82 5.8 0.58 0.87
83 5.6 0.56 0.84
84 5.6 0.56 0.84
85 5.4 0.53 0.81
86 5.1 0.51 0.77
87 4.9 0.49 0.74
88 4.9 0.49 0.74
89 4.7 0.47 0.71
90 4.5 0.45 0.67
91 4.3 0.42 0.64
92 4.0 0.40 0.61
93 3.8 0.38 0.57
94 3.6 0.36 0.54
95 3.1 0.31 0.47
96 2.9 0.29 0.44
97 2.7 0.27 0.40
98 2.5 0.25 0.37
99 2.0 0.20 0.30
0.01 0.001 0.002
* US Army Corp of Engineers gage station
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APPENDIX C: STATE OF OKLAHOMA
ANTIDEGRADATION POLICY
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Appendix C
State of Oklahoma Antidegradation Policy

785:45-3-1. Purpose; Antidegradation policy statenm

(a) Waters of the state constitute a valuableuregoand shall be protected, maintained and
improved for the benefit of all the citizens.

(b) It is the policy of the State of Oklahoma tootect all waters of the state from
degradation of water quality, as provided in OAG:45-3-2 and Subchapter 13 of
OAC 785:46.

785:45-3-2. Applications of antidegradation policy

(a) Application to outstanding resource waters YOR Certain waters of the state
constitute an outstanding resource or have exaggitiecreational and/or ecological
significance. These waters include streams desdgndbcenic River" or "ORW" in
Appendix A of this Chapter, and waters of the Statated within watersheds of
Scenic Rivers. Additionally, these may include wslecated within National and State
parks, forests, wilderness areas, wildlife managgmeesas, and wildlife refuges, and
waters which contain species listed pursuant tagberal Endangered Species Act as
described in 785:45-5-25(c)(2)(A) and 785:46-13)6/n degradation of water quality
shall be allowed in these waters.

(b) Application to high quality waters (HQW). K recognized that certain waters of the
state possess existing water quality which excéledse levels necessary to support
propagation of fishes, shellfishes, wildlife, aretneation in and on the water. These
high quality waters shall be maintained and pretct

(c) Application to beneficial uses. No water gtyatlegradation which will interfere with
the attainment or maintenance of an existing onigdesed beneficial use shall be
allowed.

(d) Application to improved waters. As the quabf any waters of the state improve, no
degradation of such improved waters shall be altbwe

785:46-13-1. Applicability and scope

(@) The rules in this Subchapter provide a frant&for implementing the antidegradation
policy stated in OAC 785:45-3-2 for all waters bétstate. This policy and framework
includes three tiers, or levels, of protection.

(b) The three tiers of protection are as follows
(1) Tier 1. Attainment or maintenance of an exigiom designated beneficial use.

(2) Tier 2. Maintenance or protection of High QuaWaters and Sensitive Public
and Private Water Supply waters.

(3) Tier 3. No degradation of water quality alkmhvin Outstanding Resource Waters.

(c) In addition to the three tiers of protectitims Subchapter provides rules to implement
the protection of waters in areas listed in AppenBi of OAC 785:45. Although
Appendix B areas are not mentioned in OAC 785:45-the framework for protection
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of Appendix B areas is similar to the implementatimmework for the antidegradation
policy.

(d) In circumstances where more than one benéfisi limitation exists for a waterbody,
the most protective limitation shall apply. For ewde, all antidegradation policy
implementation rules applicable to Tier 1 waterlesdshall be applicable also to Tier 2
and Tier 3 waterbodies or areas, and implementatides applicable to Tier 2
waterbodies shall be applicable also to Tier 3 viatdies.

(e) Publicly owned treatment works may use deflign, mass loadings or concentration,
as appropriate, to calculate compliance with tleeeased loading requirements of this
section if those flows, loadings or concentratiavesre approved by the Oklahoma
Department of Environmental Quality as a portion @klahoma's Water Quality
Management Plan prior to the application of the QRAM@W or SWS limitation.

785:46-13-2. Definitions

The following words and terms, when used in this®apter, shall have the following meaning,
unless the context clearly indicates otherwise:

"Specified pollutants" means

(A) Oxygen demanding substances, measured as Gabawms Biochemical Oxygen
Demand (CBOD) and/or Biochemical Oxygen Demand (BOD

(B) Ammonia Nitrogen and/or Total Organic Nitrogen;
(C) Phosphorus;
(D) Total Suspended Solids (TSS); and

(E) Such other substances as may be determindaeb@klahoma Water Resources Board
or the permitting authority.

785:46-13-3. Tier 1 protection; attainment or mainénance of an existing or designated
beneficial use

(a) General.

(1) Beneficial uses which are existing or desigdashall be maintained and
protected.

(2) The process of issuing permits for dischargesvaters of the state is one of
several means employed by governmental agenciesaffacted persons which
are designed to attain or maintain beneficial wglgish have been designated for
those waters. For example, Subchapters 3, 5, @d9 4 of this Chapter are rules
for the permitting process. As such, the latter chalpters not only implement
numerical and narrative criteria, but also impletriEer 1 of the antidegradation

policy.
(b) Thermal pollution. Thermal pollution shall Ipeohibited in all waters of the state.

Temperatures greater than 52 degrees Centigratlecshstitute thermal pollution and
shall be prohibited in all waters of the state.

(c) Prohibition against degradation of improveatevs. As the quality of any waters of the
state improves, no degradation of such improve@ssahall be allowed.
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785:46-13-4. Tier 2 protection; maintenance and ptection of High Quality Waters and
Sensitive Water Supplies

(@)

(b)

(€)

(d)

General rules for High Quality Waters. Newmiaource discharges of any pollutant
after June 11, 1989, and increased load or coratenmtrof any specified pollutant from
any point source discharge existing as of Junel@89, shall be prohibited in any
waterbody or watershed designated in Appendix AL 785:45 with the limitation
"HQW". Any discharge of any pollutant to a waterpodesignated "HQW" which
would, if it occurred, lower existing water qualighall be prohibited. Provided
however, new point source discharges or increasaed lbr concentration of any
specified pollutant from a discharge existing adwie 11, 1989, may be approved by
the permitting authority in circumstances where th&charger demonstrates to the
satisfaction of the permitting authority that susdw discharge or increased load or
concentration would result in maintaining or impraythe level of water quality which
exceeds that necessary to support recreation apagation of fishes, shellfishes, and
wildlife in the receiving water.

General rules for Sensitive Public and Priveltater Supplies. New point source
discharges of any pollutant after June 11, 1984, ianreased load of any specified
pollutant from any point source discharge existag) of June 11, 1989, shall be
prohibited in any waterbody or watershed designatefppendix A of OAC 785:45
with the limitation "SWS". Any discharge of any pdbant to a waterbody designated
"SWS" which would, if it occurred, lower existingater quality shall be prohibited.
Provided however, new point source discharges oreased load of any specified
pollutant from a discharge existing as of June 1989, may be approved by the
permitting authority in circumstances where thecliésger demonstrates to the
satisfaction of the permitting authority that susw discharge or increased load will
result in maintaining or improving the water qugalih both the direct receiving water,
if designated SWS, and any downstream waterbodigiglated SWS.

Stormwater discharges. Regardless of subsectia) and (b) of this Section, point
source discharges of stormwater to waterbodiesnatersheds designated "HQW" and
"SWS" may be approved by the permitting authority.

Nonpoint source discharges or runoff. Best ag@ment practices for control of
nonpoint source discharges or runoff should be emginted in watersheds of
waterbodies designated "HQW" or "SWS" in AppendinffOAC 785:45.

785:46-13-5. Tier 3 protection; prohibition against degradation of water quality in
outstanding resource waters

(@)

(b)

General. New point source discharges of anjutaot after June 11, 1989, and
increased load of any pollutant from any point seutischarge existing as of June 11,
1989, shall be prohibited in any waterbody or walted designated in Appendix A of
OAC 785:45 with the limitation "ORW" and/or "ScerfRiver”, and in any waterbody
located within the watershed of any waterbody destigd with the limitation "Scenic
River". Any discharge of any pollutant to a watetpalesignated "ORW" or "Scenic
River" which would, if it occurred, lower existivgater quality shall be prohibited.

Stormwater discharges. Regardless of 785:46(AB point source discharges of
stormwater from temporary construction activities waterbodies and watersheds
designated "ORW" and/or "Scenic River" may be ptediby the permitting authority.
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(€)

(d)

Regardless of 785:46-13-5(a), discharges of stotewta waterbodies and watersheds
designated "ORW" and/or "Scenic River" from poinusces existing as of June 25,
1992, whether or not such stormwater discharges wermitted as point sources prior
to June 25, 1992, may be permitted by the permitinthority; provided, however,
increased load of any pollutant from such stormwditscharge shall be prohibited.

Nonpoint source discharges or runoff. Best ag@ment practices for control of
nonpoint source discharges or runoff should be emginted in watersheds of
waterbodies designated "ORW" in Appendix A of OAB545, provided, however,
that development of conservation plans shall beiired in sub-watersheds where
discharges or runoff from nonpoint sources aretifled as causing or significantly
contributing to degradation in a waterbody desigddORW".

LMFO's. No licensed managed feeding operafldiFO) established after June 10,
1998 which applies for a new or expanding licensenfthe State Department of
Agriculture after March 9, 1998 shall be locat¢d]ithin three (3) miles of any

designated scenic river area as specified by tlemiSd&ivers Act in 82 O.S. Section
1451 and following, or [w]ithin one (1) mile of aaterbody [2:9-210.3(D)] designated
in Appendix A of OAC 785:45 as "ORW".

785:46-13-6. Protection for Appendix B areas

(@)

(b)

(€)

(d)

General. Appendix B of OAC 785:45 identifieeas in Oklahoma with waters of
recreational and/or ecological significance. Thaxgas are divided into Table 1, which
includes national and state parks, national foregldlife areas, wildlife management
areas and wildlife refuges; and Table 2, whichudek areas which contain threatened
or endangered species listed as such by the fegevatnment pursuant to the federal
Endangered Species Act as amended.

Protection for Table 1 areas. New dischargepadutants after June 11, 1989, or
increased loading of pollutants from dischargesteng as of June 11, 1989, to waters
within the boundaries of areas listed in Table Appendix B of OAC 785:45 may be

approved by the permitting authority under such ditions as ensure that the

recreational and ecological significance of thesgews will be maintained.

Protection for Table 2 areas. Discharges bemactivities associated with those waters
within the boundaries listed in Table 2 of AppenBixf OAC 785:45 may be restricted
through agreements between appropriate regulageyces and the United States Fish
and Wildlife Service. Discharges or other actigtia such areas shall not substantially
disrupt the threatened or endangered species tnfgbie receiving water.

Nonpoint source discharges or runoff. Best ag@ment practices for control of
nonpoint source discharges or runoff should be emginted in watersheds located
within areas listed in Appendix B of OAC 785:45.

DRAFT

C-5 December 2015



2015 Canadian River Bacterial TMDLs Appendix D

APPENDIX D: DEQ SANITARY SEWER
OVERFLOW DATA (1989-2014)
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Appendix D

Facility Name

Hall Park

Table Appendix D-1

1/5/1998

Facility
)

S20806

Duration
(hrs)

DEQ Sanitary Sewer Overflow Data

Location

Hall Park Lagoons

Raw Treated

(1989-2014)

Heavy Rainfall
Over The
Weekend

Hall Park

3/23/1995

S20806

Unk

Unk

Hall Park

11/23/1992

S20806

2400 E Robinson

Heavy Rains

Hall Park

8/13/2001

$20806

Doubletree MH's On
South Side Of
Walking Loop

Clogged Sewer

Hall Park

12/27/1990

S20806

Plant

Froze Line

Hall Park

7/1/2002

S20806

Wheaton & Auburn Ct.

Rain

Hall Park

12/14/1992

$20806

WWTP

Hall Park

5/4/1993

S20806

Lagoons

Rainstorm

Hall Park

3/15/1993

S20806

Lagoons

Rainstorm

Hall Park

2/17/1993

S20806

Lagoons

Rainstorm

Hall Park

5/11/1993

$20806

Lagoons

Rainstorm

Hall Park

1/14/1993

$20806

Final Stage Lagoon
No. 1

Rain Over Load

Hall Park

2/16/1993

S20806

Lagoons

Rainstorm

Hall Park

3/8/1993

$20806

Lagoons

Rainstorm

Hall Park

5/10/1993

S20806

Lagoons

Rainstorm

Hall Park

5/12/1993

$20806

Lagoons

Rainstorm

Hall Park

2/18/1993

S20806

Lagoons

Rainstorm

Hall Park

3/31/1993

$20806

Lagoons

Rainstorm
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Facility Name

Hall Park

4/19/1995

Facility
ID

S20806

Duration
(hrs)

Location

Lagoons

Amount
(gallons)

43200

Raw Treated

Rain I/1

Hall Park

12/26/1992

S20806

Final Stage Lagoon
No. 1

48000

Rain Over Load

Hall Park

3/20/1995

S20806

Lagoon

57600

Hydrolic Overload
From 1/]

Hall Park

2/26/1993

S20806

Lagoons

144000

Rainstorm

Hall Park

1/18/1993

S20806

Final Stage Lagoon
No. 1

168000

Rain Overload

Hall Park

6/9/1992

$20806

Lagoon

500000

System Overload
From 1/]

Hall Park

5/3/1990

S20806

Overflow On The
Backside Of The Old
Lagoon

Hall Park

9/27/1996

$20806

Lagoon

Hall Park

11/1/1996

S20806

N. Side Of Lagoon #1

Rain

Hall Park

2/21/1997

$20806

Lagoons At E.
Robinson

Broken Main

Hall Park

3/18/1998

S20806

Hall Park

3/2/2001

S20806

200 Yds S. Of 3000 E.
Robinson

Pipe Separated

Hall Park

4/2/2001

$20806

N.E. & S. Side Of 80
Acre Site

Sprinkler System
Malfunction

Hall Park

4/5/2001

S20806

Lagoon

Overflow
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APPENDIX E: STORMWATER
PERMITTING REQUIREMENTS
AND PRESUMPTIVE BEST
MANAGEMENT PRACTICES (BMP)
APPROACH
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Stormwater Permitting Requirements and Presumptive
Best Management practices (BMPs) Approach

A. Background

The National Pollutant Discharge Elimination Syst¢NPDES) permitting program for
stormwater discharges was established under th@enGi¢ater Act as the result of a 1987
amendment. The Act specifies the level of contmlbe incorporated into the NPDES
stormwater permitting program depending on the ®ufindustrial versus municipal
stormwater). These programs contain specific reguents for the regulated
communities/facilities to establish a comprehensstermwater management program
(SWMP) or stormwater pollution prevention plan (S#¥H to implement any requirements
of the total maximum daily load (TMDL) allocatiofjtee 40 CFR §130.]

Stormwater discharges are highly variable botrerms of flow and pollutant concentration,
and the relationships between discharges and watdity can be compleXor municipal
stormwater discharges in particular, the curremet afssystem-wide permits and a variety of
jurisdiction-wide BMPs, including educational anbgrammatic BMPs, does not easily lend
itself to the existing methodologies for derivinginmeric water quality-based effluent
limitations. These methodologies were designed gmilsnfor process wastewater discharges
which occur at predictable rates with predictabl@lytant loadings under low flow
conditions in receiving waters.

EPA has recognized these problems and developeditpeg guidance for stormwater
permits. [See “Interim Permitting Approach for Wa@@uality-Based Effluent Limitations in
Stormwater Permits” (EPA-833-D-96-00, Date publtsh@9/01/1996)] Due to the nature of
stormwater discharges, and the typical lack ofrmition on which to base numeric water
guality-based effluent limitations (expressed asceatration and mass), EPA recommends
an interim permitting approach for OPDES stormwagermits which is based on BMPs.
“The interim permitting approach uses best managémeactices (BMPs) in first-round
stormwater permits, and expanded or better-taild&Ps in subsequent permits, where
necessary, to provide for the attainment of wateity standards.”ilpid.)

A monitoring component is also included in the meorended BMP approach. “Each storm
water permit should include a coordinated and effsictive monitoring program to gather
necessary information to determine the extent tahvthe permit provides for attainment of
applicable water quality standards and to deterrthieeappropriate conditions or limitations
for subsequent permits.ib{d.)

This approach was further elaborated in a guidamemo issued in 2002. [See Memorandum
from Robert Wayland, Director of OWOW and Jamesl|blanDirector of OWM to Regional
Water Division Directors: “Establishing Total Maxinm Daily Load (TMDL) Wasteload
Allocations (WLAs) for Storm Water Sources and NFDEermit requirements Based on
Those WLAs " (Date published: 11/22/2002)] “The ipgloutlined in this memorandum
affirms the appropriateness of an iterative, adapthanagement BMP approach, whereby
permits include effluent limits (e.g., a combinatiof structural and non-structural BMPS)
that address stormwater discharges, implement mesha to evaluate the performance of
such controls, and make adjustments (i.e., motiagsint controls or specific BMPs) as
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necessary to protect water quality. ...... If it isedatined that a BMP approach (including

an iterative BMP approach) is appropriate to meetstormwater component of the TMDL,

EPA recommends that the TMDL reflect this.” This BNdased approach to stormwater
sources in TMDLs is also recognized and describetthé most recent EPA guidance. [See
“TMDLs to Stormwater Permits Handbook” (DRAFT), EPMovember 2008

B. This TMDL adopts the EPA recommended approach alidsron appropriate BMPs for
implementation. No numeric effluent limitations aexjuired or anticipated for municipal
stormwater discharge permits. All three categoofestormwater permits are covered in this
Appendix: Municipal Separate Storm Sewer System 4MBischarges (Permit number
OKRO04), Storm Water Discharges from ConstructioriiAtes (Permit number OKR10),
and Storm Water Discharges from Industrial Faesitunder the Multi-Sector Industrial
General Permit (Permit number OKR(g)ecific SWMP/SWPPP Requirements

As noted in Section 3 of this report, Oklahoma alt Discharge Elimination System
(OPDES)-permitted facilities and non-point sour¢eg., wildlife, agricultural activities and
domesticated animals, land application fields, aorlranoff, failing onsite wastewater
disposal system, and domestic pets) could congilbaitexceedances of the water quality
criteria. In particular, stormwater runoff from tkase | and Il Municipal Separate Storm
Sewer Systems (MS4s) is likely to contain elevatedterial concentrations. Permits for
these discharges must comply with the provisionisf TMDL. Table E-1 provides a list of
Phase | and Il MS4s that are affected by this biattEMDL report.

Agricultural activities and other nonpoint sourcasbacteria are unregulated. Voluntary
measures and incentives should be used and eneduwdgerever possible and such sources
should strive to attain the reduction goals essakli in this TMDL.

Table Appendix E-1 MS4 Permits Affected by this TMD L Report

Entity Permit No. MS4 Phase Date Issued

City of Norman OKR040015 Phase Il February 8, 2005

City of Moore OKR040012 Phase II February 8, 2005

City of Oklahoma City" 0KS000101 Phase | March 15, 2013

! Co-permittee with Oklahoma Department of Transportation and Oklahoma Turnpike Authority

The provisions of this appendix apply only to OPINESDES regulated stormwater
discharges. Regulated CAFOs within the watershedadge under NPDES permits issued
and overseen by EPA. In order to comply with thMDL, those CAFO permits in the
watershed and their associated management plansb@ausviewed. Further actions to
reduce bacterial loads and achieve progress tomagrdting the specified reduction goals
must be implemented. This provision will be forneddto EPA, as the responsible
permitting agency, for follow up.

b http://www.epa.gov/owow/tmdl/pdf/tmdl-sw_permits11172008.pdf (as of November 28, 2012).
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To ensure compliance with the TMDL requirements ainthe permit, stormwater

permittees must develop strategies designed toewaehprogress toward meeting the
reduction goals established in the TMDL. Relyingmarily upon a Best Management
Practices (BMP) approach, permittees should takargedge of existing information on

BMP performance and select a suite of BMPs appaitspto the local community that are
expected to result in progress toward meeting dduation goals established in the
TMDL. The permittee should provide guidance on BM$§tallation and maintenance, as
well as a monitoring and/or inspection schedule.

Table Appendix E-2 provides a summary description of some BMPs wéported
effectiveness in reducing bacteria. Permittees ofaose different BMPs to meet the
permit requirements, as long as the permittees dstraie that these practices will result
in progress toward attaining water quality standard

As noted above, when a BMP approach is selectexbadinated monitoring program is
necessary to establish the effectiveness of thecteel BMPs and demonstrate progress
toward attaining water quality standards. The nayimg results should be used to refine
bacterial controls in the future. With nine pereittentities in the watershed, it is likely
that a cooperative monitoring program would be nomst effective than nine individual
programs. Individual permittees are not requiregddicipate in a coordinated program
and are free to develop their own program if delsire

After EPA approval of the final TMDL, existing MSgermittees will be notified of the
TMDL provisions and schedule. Industrial stormwatermittees are not expected to be a
significant source of bacteria. But if any are idfegd, similar actions will be required.

Compliance with the following provisions will coitste compliance with the
requirements of this TMDL.

1. Develop a TMDL Compliance Plan

The permittee shall adopt its WLAs specified in IiidDL as measurable goals within its
permit. The permittees shall submit an approvatldDIT compliance Plan to the DEQ

within 24 months of EPA approval of this TMDL. Uskedisapproved by the Director within
60 days of submission, the plan shall be approvetithen implemented by the permittee.
This plan shall, at a minimum, include the follogin

A. An evaluation to identify potential significant souscef bacteria entering your
MS4. Such an evaluation should include an enhaptaal for illicit discharge
screening and remediation. Following the evaluasiod using guidelines outlined
below, the permittee shall develop (or modify aistixg program as necessary)
and implement a program to reduce the dischargédagteria in municipal
stormwater contributed by all significant souradsritified in the evaluation.

B. Selecting a General Strategy for the plan: An M8duid demonstrate, in the
TMDL Compliance Plan that it understands the TMRquirements and that it
has a strategy for meeting the WLAs. There areraéways for an MS4 to meet a
TMDL waste load allocation (WLA) using BMPs and etlapproaches, including
but not limited to:
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a. Retrofitting developed areas and other suitablessitith structural
stormwater BMPs (e.qg. infiltration BMPs in builttaareas).

b. Implementing BMPs that prevent additional stormwal@cterial
pollution associated with new development and reeligpment; (e.g.
promoting wet and dry detention pond development Biofiltration
practices, developing wetland treatment systems] astalling
hydrodynamic and manufactured devices).

c. Implementing non-structural BMPs designed for seurontrol (e.g.
manure management, source controls, and riparifferbrotection
requirements) by considering ordinances or otheguledory
mechanisms to require bacterial pollution contrak well as
enforcement procedures for noncompliance.

d. Implementing non-structural BMPs designed to tresdsting loads
(e.g. livestock riparian access control).

e. Developing and implementing water quality tradivgater quality
trading among the MS4 permittees may be considased tool to
achieve the overall WLA of the TMDLs. As the autization and
enforcement agency of Oklahoma’s MS4 permits, tEQDeserves
the authority for the final approval of any tradestrading programs
that may be considered in the study watershed.

Determining a schedule for achieving the WLA: Tkishedule can be
general in nature, discussing groups of activitiebe implemented within

included in this section of the TMDL Compliance iRl&or example:

“MS4 X" will achieve necessary pollutant reductionghin four permit cycles.
During the first permit cycle, “MS4 X" will evaluatits existing stormwater
program in relation to the TMDL compliance plantefeine if the program
requires modification, outline a process for depeloe TMDL compliance plan,
and implement BMPs if opportunities arise. In thead permit cycle, “MS4 X"
will modify its stormwater program as necessaryplament non-structural BMPs,
develop a system to evaluate the effectiveneshedet BMPs and implement
structural BMPs if opportunities arise. In the thjpermit cycle, “MS4 X" will
evaluate the effectiveness of non-structural BMfedermine if structural BMPs
(through retrofits) are needed, identify where avidch structural BMPs will
achieve the needed pollutant load reductions, emdement structural BMPs if
opportunities arise. In the fourth permit cycle, S X" will implement structural
BMPs as needed.

Implementing and Tracking BMPs

BMP Summary Sheets should be prepared for botletatal and non-structural
BMPs. For BMPs for which pollutant reductions cam dalculated or modeled,
BMP sheets should include any information used &akearthe calculations, BMP
efficiencies, and maintenance information for th& M (e.g. to ensure the
efficiency used in the calculation is valid inteetfuture or determine if it needs to
be adjusted). Include references to support thmutzions or modeling.
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BMP Sheets can be prepared for ordinances, resuc®ther tools needed for
implementation of BMPs. Load reductions may beidift to quantify with these
BMPs, but these tools may be needed to implemer®8tat reduce loading.

E. Educational programs directed at reducing bactpo#dlution. Implement a public
education program to reduce the discharge of bactermunicipal stormwater
contributed (if applicable) by pets, recreatiorad @xhibition livestock, and zoos.

2. Develop or Participate In a Pollutant Monitoring an  d Tracking Program

As noted above, when a BMP approach is selectedoedinated monitoring program is
necessary to establish the effectiveness of thecteel BMPs and demonstrate progress
toward achieving the reduction goals of the TMDId aventually attaining water quality
standards in the study watershed. The monitorirsyli® should also be used to refine
bacterial controls in the future. The permittee nmayticipate in a coordinated regional
monitoring program or develop its own individualogram. Specific requirements for an
effective monitoring and tracking program are dkoves.

A. Within 24 months of EPA approval of this TMDIlhe permittee shall prepare and submit
to the DEQ either a TMDL monitoring plan or a cortmrént to participate in a coordinated
regional monitoring program. Unless disapproved thg Director within 60 days of
submission, the plan shall be approved and thefeimgnted by the permittee. The plan or
program shall include:

a. Evaluation of any existing stormwater monitoriprggram in relation to
TMDL reduction goals.

b. A detailed description of the goals, monitoringnd sampling and
analytical methods.

c. A map that identifies discharge points, stornewatirainage areas
contributing to discharge points, and within eaclths drainage area,
mapping the conveyance system.

d. Alist and map of the selected TMDL monitorintgs, which may include
sites on receiving waterbodies.

e. Consideration of methods for evaluating pollut@ading in stormwater
discharges from residential and agricultural areagh as monitoring
requirement for on-site wastewater treatment féesliand animal feeding
operations.

f.  The frequency of sample collection to occur atte station or site: at a
minimum, sample collection shall include at leaste orepresentative
sample of a stormwater discharge from at least 6Dffbe major discharge
points discharging directly to surface waters @& shate within the portion
of the TMDL watershed in the MS4 area. A major diage point is a pipe
or open conveyance measuring 36 inches or mordsatvidest cross
section.

g. The parameters to be measured, as appropriatantb relevant to the
TMDL: at a minimum, the samples shall be analyzedstibjected bacteria
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in WLA. In this TMDL, the samples shall be analyZed bothE. coli and
Enterococci.

B. The monitoring program shall be fully implemeahteithin three years of EPA approval
of this TMDL.

C. With the obtained monitoring and tracking dakjodically evaluate the effectiveness of
individual BMPs if possible and the effectivene$ghe overall TMDL compliance plan to
ensure progress toward attainment of the WLA. Iigpess cannot be shown, the MS4
permittee must revise its TMDL compliance planudHer its load reduction efforts

3. Annual Reporting

The permittee shall include a TMDL implementatiepart as part of their annual report. The
TMDL implementation report shall include the statusd actions taken by the permittee to
implement TMDL Compliance plan and monitoring piagr The TMDL implementation
report shall document relevant actions taken bypbemittee that affect MS4 stormwater
discharges to the waterbody segments that are ubhgcs of the TMDL. This TMDL
implementation report also shall identify the statéi any applicable TMDL implementation
schedule milestones.

Table Appendix E-2 Some BMPs Applicable to Bacteria

Impairment
Source Reported
Efficiency

BEST MANAGEMENT PRACTICE

Agriculture Urban

Animal waste management : A planned system designed to manage
liquid and solid waste from livestock and poultry. It improves water
quality by storing and spreading waste at the proper time, rate and
location.

75%"

Artificial wetland/rock reed microbial filter : A long shallow hydroponic
plant/rock filter system that treats polluted waste and wastewater. It
combines horizontal and vertical flow of water through the filter, which is
filled with aquatic and semi-aquatic plants and microorganisms and
provides a high surface area of support media, such as rocks or crushed
stone.

Compost facility : Treating organic agricultural wastes in order to reduce
the pollution potential to surface and ground water. The composting
facility must be constructed, operated and maintained without polluting
air and/or water resources.

Permit
may be
needed

Conservation landscaping : The placement of vegetation in and around
stormwater management BMPs. Its purpose is to help stabilize disturbed
areas, enhance the pollutant removal capabilities of stormwater BMP,
and improve the overall aesthetics of a stormwater BMP.

Diversions : Establishing a channel with a supporting ridge on the lower
side constructed along the general land slope which improves water
quality by directing nutrient and sediment laden water to sites where it
can be used or disposed of safely.
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BEST MANAGEMENT PRACTICE

Drain Inlet Inserts: A proprietary BMP that is generally easily installed in
a drain inlet or catch basin to treat stormwater runoff. Three basic types
of inlet insert are available, the tray type, bag type and basket type. The
tray type allows flow to pass through filter media residing in a tray
located around the perimeter of the inlet.

Impairment
Source

Agriculture

Urban

Reported
Efficiency

\[o] (<}

Dry detention pond/basin : Detention ponds/basins that have been
designed to temporarily detain stormwater runoff. These ponds fill with
stormwater and release it over a period of a few days. They can also be
used to provide flood control by including additional flood detention
storage.

Earthen embankments : A raised impounding structure made from
compacted soil. It is appropriate for use with infiltration, detention,
extended-detention or retention facilities.

Drip irrigation : An irrigation method that supplies a slow, even
application of low-pressure water through polyethylene tubing running
from supply line directly to a plant's base. Water soaks into the soll
gradually, reducing runoff and evaporation (i.e., salinity). Transmission of
nutrients and pathogens spread by splashing water and wet foliage
created by overhead sprinkler irrigation is greatly reduced. Weed growth
is minimized, thereby reducing herbicide applications. Vegetable farming
and virtually every type of landscape situation can benefit from the use of
drip irrigation.

Fencing : A constructed barrier to livestock, wildlife or people. Standard
or conventional (barbed or smooth wire), suspension, woven wire, or
electric fences consist of acceptable fencing designs to control the
animal(s) or people of concern and meet the intended life of the practice.

Filtration (e.g., sand filters ): Intermittent sand filters capture, pre-treat
to remove sediments, store while awaiting treatment, and treat to remove
pollutants (by percolation through sand media) the most polluted
stormwater from a site. Intermittent sand filter BMPs may be constructed
in underground vaults, in paved trenches within or at the perimeter of
impervious surfaces, or in either earthen or concrete open basins.

Infiltration Basin : A vegetated open impoundment where incoming
stormwater runoff is stored until it gradually infiltrates into the soil strata.
While flooding and channel erosion control may be achieved within an
infiltration basin, they are primarily used for water quality enhancement.

Infiltration Trench : A shallow, excavated trench backfilled with a coarse
stone aggregate to create an underground reservoir. Stormwater runoff
diverted into the trench gradually infiltrates into the surrounding soils
from the bottom and sides of the trench. The trench can be either an
open surface trench or an underground facility.

Irrigation water management : The process of determining and
controlling the volume, frequency, and application rate of irrigation water
in a planned, efficient manner. An irrigation system adapted for site
conditions (soil, slope, crop grown, climate, water quantity and quality,
etc.) must be available and capable of applying water to meet the
intended purpose(s).
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BEST MANAGEMENT PRACTICE

Lagoon pump out : A waste treatment impoundment made by
constructing an embankment and/or excavating a pit or dugout in order
to biologically treat waste (such as manure and wastewater) and thereby
reduce pollution potential by serving as a treatment component of a
waste management system.

Impairment
Source

Agriculture

Urban

Land-use conversion : BMPs that involve a change in land use in order
to retire land contributing detrimentally to the environment. Some
examples of BMPs with associated land use changes are: Conservation
Reserve Program (CRP) - cropland to pasture; Forest conservation -
pervious urban to forest; Forest/grass buffers - cropland to
forest/pasture; Tree planting - cropland/pasture to forest; and
Conservation tillage — conventional tillage to conservation tillage.

Limit livestock access : Excluding livestock from areas where grazing or
trampling will cause erosion of stream banks and lowering of water
quality by livestock activity in or adjacent to the water. Limitation is
generally accomplished by permanent or temporary fencing. In addition,
installation of an alternative water source away from the stream has
been shown to reduce livestock access.

Litter control : Litter includes larger items and particulates deposited on
street surfaces, such as paper, vegetation residues, animal feces, bottles
and broken glass, plastics and fallen leaves. Litter-control programs can
reduce the amount of deposition of pollutants by as much as 50%, and
may be an effective measure of controlling pollution by storm runoff.

Livestock water crossing facility : Providing a controlled crossing for
livestock and/or farm machinery in order to prevent streambed erosion
and reduce sediment.

Manufactured BMP systems : Structural measures which are
specifically designed and sized by the manufacturer to intercept
stormwater runoff and prevent the transfer of pollutants downstream.
They are used solely for water quality enhancement in urban and ultra-
urban areas where surface BMPs are not feasible.

Onsite treatment system installation : Conventional onsite wastewater
treatment and disposal system (onsite system) consists of three major
components: a septic tank, a distribution box, and a subsurface soll
absorption field (consisting of individual trenches). This system relies on
gravity to carry household waste to the septic tank, move effluent from
the septic tank to the distribution box, and distribute effluent from the
distribution box throughout the subsurface soil absorption field. All of
these components are essential for a conventional onsite system to
function in an acceptable manner.

Porous pavement : An alternative to conventional pavement, it is made
from asphalt (in which fine filler fractions are missing) or modular or
poured-in concrete pavements. Its use allows rainfall to percolate
through it to the sub-base, providing storage and enhancing soil
infiltration that can be used to reduce runoff and combined sewer
overflows. The water stored in the sub-base then gradually infiltrates the
subsoil.

Reported
Efficiency

\[o] (<}
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Impairment
Source Reported

Efficiency T

BEST MANAGEMENT PRACTICE

Agriculture Urban

Proper site selection for animal feeding facility  : Establishing or
relocating confined feeding facilities away from environmentally
vulnerable areas such as sinkholes, streams, and rivers in order to
reduce or eliminate the amount of pollutant runoff reaching these areas.

Raingarden/bio-retention basin:  Rain gardens are landscaped gardens
of trees, shrubs, and plants located in commercial or residential areas in
order to treat stormwater runoff through temporary collection of the water
before infiltration. They are slightly depressed areas into which
stormwater runoff is channeled by pipes, curb openings, or gravity.

Range and pasture management : Systems of practices to protect the
vegetative cover on improved pasture and native rangelands. It includes
practices such as seeding or reseeding, brush management
(mechanical, chemical, physical, or biological), proper stocking rates and
proper grazing use, and deferred rotational systems.

Wet retention ponds/basins : A stormwater facility that includes a 1
permanent pool of water and, therefore, is normally wet even during non- 32%

rainfall periods. Inflows from stormwater runoff may be temporarily stored 70%*
above this permanent pool.

o ) Forested
Riparian buffer zones : A protection method used along streams to buffer

reduce erosion, sedimentation, and the pollution of water from 43-57%" w/o

agricultural non-point sources. incentive
payment

Septic system pump-out : A typical septic system consists of a tank that
receives waste from a residence or business, and a drain field or
subsurface absorption system consisting of a series of percolation lines
for the disposal of the liquid effluent. Solids (sludge) that remain after
decomposition by bacteria in the tank must be pumped out periodically.

Sewer line maintenance (e.g., sewer flushing) : Sewer flushing during
dry weather is designed to periodically remove solids that have
deposited on the bottom of the sewer and the biological slime that grows
on the walls of combined sewers during periods of low-flow. Flushing is
especially necessary in sewer systems that have low grades which has
resulted in velocities during low-flow periods that fall below those needed
for self-cleaning.

Stream bank protection and stabilization (e.g., rip  rap, gabions) : 40 % wlo
Stabilizing shoreline areas that are being eroded by landscaping, 40-75%> fencing;
constructing bulkheads, riprap revetments, gabion systems, or gicxd 75 %

establishing vegetation. wifencing

Street sweeping : The practice of passing over an impervious surface,
usually a street or a parking lot, with a vacuum or a rotating brush for the
purpose of collecting and disposing of accumulated debris, litter, sand
and sediments. In areas with defined wet and dry seasons, sweeping
prior to the wet season is likely to be beneficial; following snowmelt and
heavy leaf fall are also opportune times.
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BEST MANAGEMENT PRACTICE

Terrace: An earth embankment, or a combination ridge and channel,
constructed across the field slope. Terraces can be used when there is a
need to conserve water, excessive runoff is a problem, and the soils and
topography are such that terraces can be constructed and farmed with
reasonable effort.

Impairment
Source

Agriculture

Urban

Vegetated filter strip : A densely vegetated strip of land engineered to
accept runoff from upstream development as overland sheet flow. It may
adopt any naturally vegetated form, from grassy meadow to small forest.
The purpose of a vegetated filter strip is to enhance the quality of
stormwater runoff through filtration, sediment deposition, infiltration and
absorption.

Reported
Efficiency

Waste system/storage (e.g., lagoons, litter shed) : Waste treatment
lagoons biologically treat liquid waste to reduce the nutrient and BOD
content. Lagoons must be emptied and their contents disposed of
properly.

Water treatment (e.g., disinfection, flocculation, carbon filter

system) : Physical, chemical and/or biological processes used to treat
concentrated discharges. Physical-chemical processes that have been
demonstrated to effectively treat discharge include sedimentation, vortex
separation, screening (e.g., fine-mesh screening), and sand-peat filters.
Chemical additives used to enhance separation of particles from liquid
include chemical coagulants such as lime, alum, ferric chloride, and
various polyelectrolytes. Biological processes that have been
demonstrated to effectively treat discharges include contact stabilization,
biodiscs, oxidation ponds, aerated lagoons, and facultative lagoons.

Wetland development/enhancement : The construction of a wetland for
the treatment of animal waste runoff or stormwater runoff. Wetlands
improve water quality by removing nutrients from animal waste or
sediments and nutrients from stormwater runoff.

4. Evaluating Progress

80-100%"

Including
creation
and
restora-
tion

Compliance with this TMDL and progress toward aeginig the wasteload allocations and
load reduction goals will be evaluated at each wahef the MS4 permit for the entity,

generally every 5 years. Consideration will be gite

« Water quality data and results from the pollutaohitoring and tracking program

e The status of achieving milestones and acconiplisitems in the current

compliance plan

¢ Any revisions that have been made to or propésethe compliance plan

* Any proposed enhancements to the compliancefplathe next permit term

If sufficient progress is not demonstrated, an tgdla&ompliance plan and implementation
schedule will be required to be submitted withiménths. Noncompliance may subject the

permittee to enforcement action.
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Sources

1 BMP Efficiencies Chesapeake Bay Watershed Model (PhaselV) August 1999; Draft FC and Nitrate

TMDL IP for Dry River (2001); EPA (1998); EPA (1999b); Novotny (1994); Storm Water Best
Management Practice Categories and Pollutant Removal Efficiencies (2003); USDA (2003); DCR
(1999); DEQ/DCR (2001).

Barrett, M.E., Complying with the Edwards Aquifer Rules: Technical Guidance on Best
Management Practices, Texas Natural Resource Conservation Commission Report RG-348, June
(1999).

3 The Expected Pollutant Removal (Percent) Data Adapted from US EPA, 1993C.

National Pollutant Removal Performance Database, Version 3, September, 2007
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APPENDIX F: RESPONSE TO PUBLIC
COMMENTS
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