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Agricultural Environmental Management Service
American Society of Agricultural Engineers
Best management practices

Biochemical Oxygen Demand

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

cubic feet per second

colony-forming unit

Continuing Planning Process

Clean Water Act

Oklahoma Department of Environmental Quality
Discharge monitoring report

Escherichia coli

Enterococci

U.S. Environmental Protection Agency
Hydrologic unit code

Interquartile range

Load allocation

Load duration curve

Line of organic correlation

Million gallons

Million gallons per day

Milligram per liter

Milliliter

Margin of safety

Municipal separate storm sewer system
National Pollutant Discharge Elimination System
Non-point source

Natural Resources Conservation Service
Normalized root mean square error
Nephelometric turbidity unit
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OAC Oklahoma Administrative Code
OoLS Ordinary least square
O.S. Oklahoma statute

ODAFF Oklahoma Department of Agriculture, Food and Forestry
OKWBID Oklahoma Waterbody Identification Number

OPDES Oklahoma Pollutant Discharge Elimination System
OSWD Onsite wastewater disposal

OowWQs Oklahoma Water Quality Standards

OWRB Oklahoma Water Resources Board

PBCR Primary Body Contact Recreation
PRG Percent reduction goal
RMSE Root mean square error
SH State Highway
SSO Sanitary sewer overflow
TMDL Total Maximum Daily Load
TSS Total Suspended Solids

USDA U.S. Department of Agriculture
USGS U.S. Geological Survey
WWAC warm water aquatic community
WLA wasteload allocation
WQM Water quality monitoring
WQMP Water Quality Management Plan

WQs Water quality standard
WWTP wastewater treatment plant
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Executive Summary

This report documents the data and assessment used to establish TMDLs for the pathogen
indicator bacteria [E. coli and Enterococci] and turbidity for certain waterbodies in the Muddy
Boggy Creek area. Elevated levels of pathogen indicator bacteria in aquatic environments
indicate that a waterbody is contaminated with human or animal feces and that a potential
health risk exists for individuals exposed to the water. Elevated turbidity levels caused by
excessive sediment loading and stream bank erosion impact aquatic communities. Data
assessment and total maximum daily load (TMDL) calculations are conducted in accordance
with requirements of Section 303(d) of the Clean Water Act (CWA), Water Quality Planning
and Management Regulations (40 CFR Part 130), U.S. Environmental Protection Agency
(EPA) guidance, and Oklahoma Department of Environmental Quality (DEQ) guidance and
procedures. DEQ is required to submit all TMDLs to EPA for review. TMDLs for approved
303(d) listed waterbody-pollutant pairs or surrogates will receive notification of EPA’s
approval or disapproval action. Once the EPA approves a TMDL, then the waterbody may be
moved to Category 4a of a state’s Integrated Water Quality Monitoring and Assessment Report,
where it remains until compliance with water quality standards (WQS) is achieved (EPA 2003).

The purpose of this TMDL report is to establish pollutant load allocations for indicator
bacteria and turbidity in impaired waterbodies, which is the first step toward restoring water
quality and protecting public health. TMDLs determine the pollutant loading a waterbody can
assimilate without exceeding the WQS for that pollutant. TMDLs also establish the pollutant
load allocation necessary to meet the WQS established for a waterbody based on the
relationship between pollutant sources and instream water quality conditions. A TMDL
consists of a wasteload allocation (WLA), load allocation (LA), and a margin of safety (MOS).
The WLA is the fraction of the total pollutant load apportioned to point sources, and includes
stormwater discharges regulated under the National Pollutant Discharge Elimination System
(NPDES) as point sources. The LA is the fraction of the total pollutant load apportioned to
nonpoint sources. MOS can be implicit and/or explicit. An implicit MOS is achieved by using
conservative assumptions in the TMDL calculations. An explicit MOS is a percentage of the
TMDL set aside to account for the lack of knowledge associated with natural process in aquatic
systems, model assumptions, and data limitations.

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

E.1 Problem Identification and Water Quality Target

This TMDL report focuses on waterbodies identified in Table ES-1 that DEQ placed in
Category 5 [303(d) list] of the Water Quality in Oklahoma, 2008 Integrated Report (2008
Integrated Report) for nonsupport of primary body contact recreation (PBCR) or warm water
aquatic community (WWAUC).

Elevated levels of bacteria or turbidity above the WQS necessitates the development of a
TMDL. The TMDLs established in this report are a necessary step in the process to develop
the pollutant loading controls needed to restore the primary body contact recreation or fish and
wildlife propagation beneficial uses designated for each waterbody.

ES-1 FINAL
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Table ES-1  Excerpt from the 2008 Integrated Report — Oklahoma 303(d) List of Impaired Waters (Category 5)

Waterbody ID Waterbody Name Sl\t/{ﬁ:\;n Tlggtjel_ Priority ENT EC PBCR | SBCR | Turbidity WWAC
0OK410400010070_00 Muddy Boggy Creek | 21.59 2013 2 N X N
0OK410400010130_00 Lick Creek 20.19 2013 2 I X N
0OK410400010210_00 Whitegrass Creek 29.71 2016 3 I X N
OK410400030010_00 Clear Boggy Creek 22.76 2013 2 N X N
0OK410400030020_00 Caney Creek 12.42 2013 2 X N F
0OK410400030240_00 Delaware Creek 29.01 2016 3 X N F
0OK410400030370_00 Leader Creek 29.58 2019 4 X X N X N
0OK410400030490_00 Goose Creek 15.09 2019 4 I X N
0OK410400050270_10 Muddy Boggy Creek | 22.25 2013 2 N X N
0OK410400060120_00 Caney Boggy Creek | 26.49 2016 3 X N X N
WM Boggy Creek, North 7.25 2010 1 X N N
0OK410400010070_00 Muddy Boggy Creek | 21.59 2013 2 N X F

ENT = Enterococci; EC = E. coli

PBCR = Primary Body Contact Recreation
SBCR = Secondary Body Contact Recreation
WWAC = Warm Water Aquatic Community

N — Not supporting; | — Insufficient information

**  This segment was split into two segments for the 2010 Integrated Report: the old segment (OK410400080010_00) above Atoka Lake and the new segment
(OK410400050410_00) below Atoka Lake. The segment above the lake (OK410400080010_00) is not impaired. In this report, Boggy Creek, North is
identified by its new segment number (OK410400050410_00) as given in the 2010 Integrated Report.

Source: 2008 Integrated Report, DEQ 2008.

Table ES-2 summarizes water quality data collected during primary contact recreation season (May 1 through September 30)
from the water quality monitoring (WQM) stations for each bacterial indicator. The data summary in Table ES-2 provides a general
understanding of the amount of water quality data available and the severity of exceedances of the water quality criteria. This data
collected during the primary contact recreation season includes the data used to support the decision to place specific waterbodies
within the Study Area on the DEQ 2008 303(d) list (DEQ 2008). It also includes the new date collected after the data cutoff date for
the 2008 303(d) list.
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Executive Summary

Table ES-2 Summary of Indicator Bacteria Samples from Primary Body Contact Recreation Season, 2001 - 2008

Bacteria # of 2008 .
Waterbody ID Stream Segments Indicator Standards [ GeoMean Samples 303(d) Impaired Comments
0OK410400010070_00 | Muddy Boggy Creek EC 126 o8.7 26
ENT 33 75.6 26 Yes TMDL Required
OK410400010130_00 | Lick Creek EC 126 /8.9 !
ENT 33 106.7 7
0OK410400010210_00 | Whitegrass Creek EC 126 107.7 8
ENT 33 129.2 8
OK410400030010_00 | Clear Boggy Creek EC 126 52.4 22 :
ENT 33 93.2 22 Yes TMDL Required
OK410400030020_00 | Caney Creek EC 126 40.5 !
ENT 33 266.3 7 X Delisting: <10 samples
0OK410400030240_00 | Delaware Creek EC 126 142.7 9 —
ENT 33 95.6 9 X Delisting: <10 samples
Delisting: <10 samples
OK410400030370_00 | Leader Creek EC 126 285.1 8 X — g. P
ENT 33 155.3 38 X Delisting: <10 samples
OK410400030490_00 | Goose Creek EC 126 180.1 !
ENT 33 131.3 7
0OK410400050270_10 | Muddy Boggy Creek EC 126 63.8 20 :
ENT 33 98.6 20 Yes TMDL Required
0OK410400050410_00 | Boggy Creek, North EC 126 9.4 8 —
ENT 33 56.6 8 X Delisting: <10 samples
0OK410400060120_00 | Caney Boggy Creek EC 126 62.5 9 —
ENT 33 78.5 9 X Delisting: <10 samples
OK410600020020_00 | Sandy Creek EC 126 656 8 —
ENT 33 90.6 8 X Delisting: <10 samples

E. coli (EC) water quality criterion = Geometric Mean of 126 counts/100 mL
Enterococci (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL
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The definition of PBCR and the bacteria WQSs for PBCR are summarized by the
following excerpt from Chapter 45 of the Oklahoma WQSs.

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

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

(c) Compliance with 785:45-5-16 shall be based upon meeting the requirements of one of the
options specified in (1) or (2) of this subsection (c) for bacteria. Upon selection of one (1)
group or test method, said method shall be used exclusively over the time period
prescribed therefor. Provided, where concurrent data exist for multiple bacterial
indicators on the same waterbody or waterbody segment, no criteria exceedances shall be
allowed for any indicator group.

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

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

To implement Oklahoma’s WQS for PBCR, the Oklahoma Water Resources Board
(OWRB) promulgated Chapter 46, Implementation of Oklahoma’s Water Quality Standards
(OWRB 2008a). The abbreviated excerpt below from Chapter 46: 785:46-15-6, stipulates how
water quality data will be assessed to determine support of the PBCR use as well as how the
water quality target for TMDLs will be defined for each bacterial indicator.
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(a) Scope. The provisions of this Section shall be used to determine whether the subcategory of
Primary Body Contact of the beneficial use of Recreation designated in OAC 785:45 for a
waterbody is supported during the recreation season from May 1 through September 30
each year. Where data exist for multiple bacterial indicators on the same waterbody or
waterbody segment, the determination of use support shall be based upon the use and
application of all applicable tests and data.

(b) Escherichia coli (E.coli).

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

(2) The Primary Body Contact Recreation subcategory designated for a waterbody shall be
deemed to be not supported with respect to E. coli if the geometric mean of 126 colonies
per 100 ml is not met. These values are based upon all samples collected over the
recreation period in accordance with OAC 785:46-15-3(c).

(c) Enterococci.

(1) The Primary Body Contact Recreation subcategory designated for a waterbody shall be
deemed to be fully supported with respect to Enterococci if the geometric mean of 33
colonies per 100 ml is met. These values are based upon all samples collected over the
recreation period in accordance with OAC 785:46-15-3(c).

(2) The Primary Body Contact Recreation subcategory designated for a waterbody shall be
deemed to be not supported with respect to Enterococci if the geometric mean of 33
colonies per 100 ml is not met. These values are based upon all samples collected over the
recreation period in accordance with OAC 785:46-15-3(c).

Where concurrent data exist for multiple bacterial indicators on the same waterbody or
waterbody segment, each indicator group must demonstrate compliance with the numeric
criteria prescribed (OWRB 2011).

As stipulated in the WQS, only the geometric mean of allsamples collected over the
recreation period shall be used to assess the impairment status of a stream segment. Therefore,
only the geometric mean criteria will be used to develop TMDLs for E. coli and Enterococci
bacteria indicators.

It is worth noting that the Oklahoma Water Quality Standards (OWQS) prior to July 1,
2011 contains three bacteria indicators (fecal coliform, E. coli and Enterococci) and the new
OWQS effective on July 1, 2011 contains only E. coli and Enterococci. Because the new
OWQS no longer have a standard for fecal coliform, fecal coliform TMDLs will not be
developed for any stream segment in this report even though the stream segments were listed
for fecal coliform impairment in the 2008 303(d) list. Bacteria TMDLs will be developed only
for E. coli and/or Enterococci impaired streams.

Turbidity is a measure of water clarity and is caused by suspended particles in the water
column. Because turbidity cannot be expressed as a mass load, total suspended solids (TSS)
are used as a surrogate for the TMDLs in this report. Therefore, both turbidity and TSS data
are presented.
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Table ES-3 summarizes a subset of turbidity and TSS data collected from the WQM
stations under base flow conditions, which DEQ considers to be all flows less than the 25" flow
exceedance percentile (i.e., the lower 75% of flows) Water quality samples collected under
flow conditions greater than the 25™ flow exceedance percentile (highest flows) were therefore
excluded from the data set used for TMDL analysis.

The beneficial use of WWAC is one of several subcategories of the Fish and Wildlife
Propagation use established to manage the variety of communities of fish and shellfish
throughout the state (OWRB 2008). The numeric criteria for turbidity to maintain and protect
the use of “Fish and Wildlife Propagation” from Title 785:45-5-12 (f) (7) is as follows:

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

1. Cool Water Aquatic Community/Trout Fisheries: 10 NTUs;
2. Lakes: 25 NTU; and
3. Other surface waters: 50 NTUs.

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

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

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

The abbreviated excerpt below from Chapter 46: 785:46-15-5, stipulates how water quality
data will be assessed to determine support of fish and wildlife propagation as well as how the
water quality target for TMDLs will be defined for turbidity.

Assessment of Fish and Wildlife Propagation support

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

(e) Turbidity. The criteria for turbidity stated in 785:45-5-12(f)(7) shall constitute the
screening levels for turbidity. The tests for use support shall follow the default protocol in
785:46-15-4(h).
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Table ES-3  Summary of Turbidity and TSS Samples Collected During Base Flow Conditions, 1997 - 2010

Number of| Number NTuuTt?iZEt?/f 74 TIHOE 1
Waterbody ID Waterbody Name turbidity | of TSS samples samplgs 200 CRIMITETS
exceeding | 303(d)
samples | samples (greater than criterion
50 NTU
OK410400010070_00 Muddy Boggy Creek 31 0 12 39% X TMDL required
0OK410400010130_00 Lick Creek 15 14 5 33% X TMDL required
0OK410400010210_00 Whitegrass Creek 17 17 8 47% X TMDL required
OK410400030010_00 Clear Boggy Creek 40 0 10 25% X TMDL required
OK410400030020_00 Caney Creek 19 18 1 5%
0OK410400030240_00 Delaware Creek 20 19 1 5%
OK410400030370_00 Leader Creek 19 18 16 84% X TMDL required
OK410400030490_00 Goose Creek 18 17 3 17% X TMDL required
OK410400050270_10 Muddy Boggy Creek 33 0 17 52% X TMDL required
OK410400050410_00 Boggy Creek, North 21 20 1 5%
0OK410400060120_00 Caney Boggy Creek 19 19 6 32% X TMDL required
OK410600020020_00 Sandy Creek 20 19 0 0%
ES-7 FINAL

September 2012



Muddy Boggy Creek Area Bacteria and Turbidity TMDLs Executive Summary

785:46-15-4. Default protocols
(b) Short term average numerical parameters.

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

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

TMDLs for turbidity in streams designated as WWAC must take into account that no more
than 10% of the samples may exceed the numeric criterion of 50 nephelometric turbidity units
(NTU). However, as described above, because turbidity cannot be expressed as a mass load,
TSS is used as a surrogate in this TMDL. Since there is no numeric criterion in the Oklahoma
WQS for TSS, a regression method to convert the turbidity criterion to TSS based on a
relationship between turbidity and TSS was used to establish TSS goals as surrogates. Table
ES-4 provides the results of the waterbody specific regression analysis.

Table ES-4  Regression Statistics and TSS Goals

Waterbody ID Waterbody Name R-square | NRMSE TS(ZS/?_?IS MOS
0OK410400010070 00 Muddy Boggy Creek 0.81 8.9% 39.9 10%
0K410400010130_00 Lick Creek 0.92 7.0% 26.9 10%
0K410400010210 00 Whitegrass Creek 0.65 15.0% 23.0 15%
0OK410400030010 00 Clear Boggy Creek 0.81 8.9% 39.9 10%
0OK410400030370_00 Leader Creek 0.84 10.1% 18.9 10%
0OK410400030490_00 Goose Creek 0.78 11.5% 29.0 15%
0OK410400050270 10 Muddy Boggy Creek 0.81 8.9% 39.9 10%
0OK410400060120 00 Caney Boggy Creek 0.55 10.6% 18.6 10%

After re-evaluating bacteria and turbidity/TSS data for the streams listed in Table ES-1, Table
ES-5 shows the bacteria and turbidity TMDLs that will be developed in this report:

E.2 Pollutant Source Assessment

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

Point sources are permitted through the NPDES program. NPDES-permitted facilities that
discharge treated sanitary wastewater are required to monitor fecal coliform under the current
permits and will be required to monitor E. coli when their permits come to renew. These
facilities are also required to monitor TSS in accordance with their permits. Nonpoint sources
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are diffuse sources that typically cannot be identified as entering a waterbody through a discrete
conveyance at a single location. Nonpoint sources may emanate from land activities that
contribute bacteria or TSS to surface water as a result of rainfall runoff. For the TMDLSs in this
report, all sources of pollutant loading not regulated by NPDES permits are considered
nonpoint sources. Sediment loading of streams can originate from natural erosion processes,
including the weathering of soil, rocks, and uncultivated land; geological abrasion; and other
natural phenomena. There is insufficient data available to quantify contributions of TSS from
these natural processes. TSS or sediment loading can also occur under non-runoff conditions
as a result of anthropogenic activities in riparian corridors which cause erosive conditions.
Given the lack of data to establish the background conditions for TSS/turbidity, separating
background loading from nonpoint sources whether it is from natural or anthropogenic
processes is not feasible in this TMDL development. Table ES-6 summarizes the point and
nonpoint sources that contribute bacteria or TSS to each respective waterbody.

ES-9 FINAL
September 2012



Muddy Boggy Creek Area Bacteria and Turbidity TMDLs

Executive Summary

Table ES-5 Stream Segments and Pollutants for TMDL Development

Waterbody ID Waterbody Name Sl\t/{ﬁ:\;n T&?el‘ Priority ENT Turbidity
0OK410400010070_00 Muddy Boggy Creek 21.59 2013 2 X X
0OK410400010130_00 Lick Creek 20.19 2013 2 X
OK410400010210_00 Whitegrass Creek 29.71 2016 3 X
0OK410400030010_00 Clear Boggy Creek 22.76 2013 2 X X
OK410400030370_00 Leader Creek 29.58 2019 4 X
0OK410400030490_00 Goose Creek 15.09 2019 4 X
OK410400050270_10 Muddy Boggy Creek 22.25 2013 2 X X
0OK410400060120_00 Caney Boggy Creek 26.49 2016 3 X

Table ES-6  Summary of Potential Pollutant Sources by Category

- . NPDES 3
Municipal | Industrial No Construction Nonpoint
Waterbody ID Waterbody Name NPDES NPDES | MS4 | . CAFO | Mines | Stormwater P
" " Discharge . Source
Facility Facility . Permit
Facility
OK410400010070_00 | Muddy Boggy Creek Bacteria/Turbidity
OK410400010130_00 Lick Creek Turbidity
OK410400010210_00 Whitegrass Creek Turbidity
OK410400030010_00 | Clear Boggy Creek Bacteria/Turbidity
0OK410400030370_00 Leader Creek Turbidity
OK410400030490_00 Goose Creek Turbidity
0OK410400050270_10 | Muddy Boggy Creek Bacteria/Turbidity
OK410400060120_00 | Caney Boggy Creek Turbidity
Facility present in watershed and potential as contributing pollutant source.
Facility present in watershed, but not recognized as pollutant source.
No facility present in watershed.
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E.3 Using Load Duration Curves to Develop TMDLs

The TMDL calculations presented in this report are derived from load duration curves
(LDC). LDCs facilitate rapid development of TMDLs, and as a TMDL development tool can
provide some information for identifying whether impairments are associated with point or
nonpoint sources. The efficiency and simplicity of the LDC method should not be considered
as bad descriptors of this powerful tool for displaying the changing water quality over changing
flows that provides information as to the sources of the pollutant that is not apparent in the raw
data. The LDC has additional valuable uses in the post-TMDL implementation phase of the
restoration of the water quality for a segment. Plotting future monitoring information on the
LDC will show trends of improvement to sources that will identify areas for revision to the
segment restoration plan. The low cost of the LDC method allows the development of TMDL
plans on more segments and the evaluation of the implementation of WLAs and BMPs on more
segments.  The technical approach for using LDCs for TMDL development includes the
following steps:

e Preparing flow duration curves for gaged and ungaged WQM stations;

e Estimating existing loading in the waterbody using ambient bacteria water quality data;
and estimating loading in the waterbody using measured TSS water quality data and
turbidity-converted data; and

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

Use of the LDC obviates the need to determine a design storm or selected flow recurrence
interval with which to characterize the appropriate flow level for the assessment of critical
conditions. For waterbodies impacted by both point and nonpoint sources, the “nonpoint
source critical condition” would typically occur during high flows, when rainfall runoff would
contribute the bulk of the pollutant load, while the “point source critical condition” would
typically occur during low flows, when wastewater treatment plant (WWTP) effluents would
dominate the base flow of the impaired water. However, flow range is only a general indicator
of the relative proportion of point/nonpoint contributions. Violations have been noted under
low flow conditions in some watersheds that contain no point sources.

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

The basic steps to generating an LDC involve:

e Obtaining daily flow data for the site of interest from the U.S. Geological Survey
(USGYS), or if unavailable, projected from a nearby USGS site;

e Sorting the flow data and calculating flow exceedance percentiles

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

e Displaying a curve on a plot that represents the allowable load determined by
multiplying the actual or estimated flow by the WQS for each respective bacteria
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indicator; or displaying a curve on a plot that represents the allowable load determined
by multiplying the actual or estimated flow by the WQgoa for TSS;

o for bacteria TMDLs, displaying and differentiating another curve derived by plotting
the geometric mean of all existing bacteria samples continuously along the full
spectrum of flow exceedance percentiles which represents the observed load in the
stream; or

o for turbidity TMDLs, matching the water quality observations with the flow data from
the same date and determining the corresponding exceedance percentile. Plotting the
flow exceedance percentiles and daily load observations in a load duration plot (See
Section 5).

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

TMDL (cfu/day) = WQS * flow (cfs) * unit conversion factor
Where: WQS = 126 cfu/100 mL (E. coli); or 33 cfu/100 mL (Enterococci)
unit conversion factor = 24,465,525

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

TMDL (Ib/day) = WQ 4.a * flow (cfs) * unit conversion factor

where: WQ 40 = Waterbody specific TSS concentration derived from regression analysis
results presented in Table 5-1

unit conversion factor = 5.39377

Historical observations of bacteria were plotted as a separate LDC based on the the geometric
mean of all samples. Historical observations of TSS and/or turbidity concentrations are paired
with flow data and are plotted on the LDC for a stream. It is noted that the LDCs for bacteria
were based on the geometric mean standards or geometric mean of all samples. It is
inappropriate to compare single sample bacteria observations to a geometric mean water quality
criterion in the LDC; therefore individual bacteria samples are not plotted on the LDCs.

E.4 TMDL Calculations

A TMDL is expressed as the sum of all WLASs (point source loads), LAs (nonpoint source
loads), and an appropriate MOS, which attempts to account for the lack of knowledge
concerning the relationship between pollutant loading and water quality.

This definition can be expressed by the following equation:
TMDL = WLA_WWTP + WLA_M54 + LA + MOS
For each waterbody the TMDLs presented in this report are expressed as colony forming
units per day across the full range of flow conditions. For information purpose, percent

reductions are also provided. The difference between existing loading and the water quality
target is used to calculate the loading reductions required. For bacteria, the PRG is calculated
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by reducing all samples by the same percentage until the geomean of the reduced sample values
meets the corresponding bacteria geomean standard (126 cfu/100 ml for E. coli and 33 cfu/100
ml for Enterococci) with 10% of margin of safety. For turbidity, the PRG is the load reduction
that ensures that no more than 10% of the samples under flow-base conditions exceed the
TMDL.

Table ES-7 presents the percent reductions necessary for each bacterial indicator causing
nonsupport of the PBCR use in each waterbody of the Study Area.

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

Geomean Reduction Rate
Waterbody ID Waterbody Name
EC ENT EC ENT
0OK410400010070 00 | Muddy Boggy Creek 61.4 73.1 - 54.9%
0OK410400010130 00 | Lick Creek 58.4 88.4 - 62.7%
0K410400010210 00 | Whitegrass Creek 52.4 93.2 - 64.6%

Similarly, percent reduction goals for TSS are calculated as the required overall reduction
so that no more than 10% of the samples exceed the water quality target for TSS. The PRGs for
the four waterbodies included in this TMDL report are summarized in Table ES-8.

Table ES-8 TMDL Percent Reductions Required to Meet Water Quality Targets for
Total Suspended Solids

Waterbody ID Waterbody Name Re%t;cégon
OK410400010070_00 Muddy Boggy Creek 31.5%
0OK410400010130_00 Lick Creek 64.0%
OK410400010210_00 Whitegrass Creek 74.2%
0OK410400030010_00 Clear Boggy Creek 40.1%
0OK410400030370_00 Leader Creek 85.2%
0OK410400030490_00 Goose Creek 38.0%
0OK410400050270_10 Muddy Boggy Creek 57.8%
OK410400060120_00 Caney Boggy Creek 44.2%

The TMDL, WLA, LA, and MOS vary with flow condition, and are calculated at every 5™
flow interval percentile. The WLA component of each TMDL is the sum of all WLAs within
each contributing watershed. The LA can then be calculated as follows:

LA=TMDL - MOS - Y WLA
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Federal regulations (40 CFR 8130.7(c)(1)) require that TMDLs include an MOS and account
for seasonal variability. The MOS, which can be implicit or explicit, is a conservative measure
incorporated into the TMDL equation that accounts for the lack of knowledge associated with
calculating the allowable pollutant loading to ensure WQSs are attained.

For bacteria TMDLs, an explicit MOS was set at 10%.

For turbidity, the TMDLs are calculated for TSS instead of turbidity. Thus, the quality of
the regression has a direct impact on confidence of the TMDL calculations. The better the
regression is, the more confidence there is in the TMDL targets. As a result, it leads to a
smaller margin of safety. The selection of MOS is based on the normalized root mean square
error (NRMSE) for each waterbody (Table ES-4).

The bacteria TMDLs established in this report adhere to the seasonal application of the
Oklahoma WQS which limits the PBCR use to the period of May 1% through September 30"
Similarly, the TSS TMDLs established in this report adhere to the seasonal application of the
Oklahoma WQS for turbidity, which applies to seasonal base flow conditions only. Seasonal
variation was also accounted for in these TMDLs by using more than five years of water
quality data and by using the longest period of USGS flow records when estimating flows to
develop flow exceedance percentiles.

E.5 Reasonable Assurance

Reasonable assurance is required by the EPA rules for a TMDL to be approvable only
when a waterbody is impaired by both point and non-point sources and where a point source is
given a less stringent WLA based on an assumption that nonpoint source load reductions will
occur. In such a case, “reasonable assurance” that the non-point source (NPS) load reductions
will actually occur must be demonstrated. In this report, all point source discharges either
already have or will be given discharge limitations less than or equal to the water quality
standard numerical criteria. This ensures that the impairments of the waterbodies in this report
will not be caused by point sources. Since the point source WLAs in this TMDL report are not
dependent on NPS load reduction, reasonable assurance does not apply.
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SECTION 1
INTRODUCTION

11  TMDL Program Background

Section 303(d) of the Clean Water Act (CWA) and U.S. Environmental Protection Agency
(EPA) Water Quality Planning and Management Regulations (40 Code of Federal Regulations
[CFR] Part 130) require states to develop total maximum daily loads (TMDL) for all segments
and pollutants identified by the Regional Administrator as suitable for TMDL calculation.
Segments and pollutants identified on the approved 303(d) list as not meeting designated uses
where technology-based controls are in place will be given a higher priority for development of
TMDLs. TMDLs establish the allowable loadings of pollutants or other quantifiable parameters
for a waterbody based on the relationship between pollution sources and instream water quality
conditions, so states can implement water quality-based controls to reduce pollution from point
and nonpoint sources and restore and maintain water quality (EPA 1991).

This report documents the data and assessment used to establish TMDLs for the pathogen
indicator bacteria (E. coli and Enterococci) and turbidity for selected waterbodies in the Muddy
Boggy Creek basin. (All future references to bacteria in this document imply these two fecal
pathogen indicator bacteria groups unless specifically stated otherwise.) Elevated levels of
pathogen indicator bacteria in aquatic environments indicate that a waterbody is contaminated
with human or animal feces and that a potential health risk exists for individuals exposed to the
water. Elevated turbidity levels caused by excessive sediment loading and stream bank erosion
impact aquatic biological communities. Data assessment and TMDL calculations are conducted
in accordance with requirements of Section 303(d) of the CWA, Water Quality Planning and
Management Regulations (40 CFR Part 130), EPA guidance, and Oklahoma Department of
Environmental Quality (DEQ) guidance and procedures. DEQ is required to submit all TMDLs
to EPA for review. Approved 303(d) listed waterbody-pollutant pairs or surrogates TMDLS
will received notification of the approval or disapproval action. Once the EPA approves a
TMDL, then the waterbody may be moved to Category 4a of a state’s Integrated Water Quality
Monitoring and Assessment Report, where it remains until compliance with water quality
standards (WQS) is achieved (EPA 2003).

The purpose of this TMDL report is to establish pollutant load allocations for indicator
bacteria and turbidity in impaired waterbodies, which is the first step toward restoring water
quality and protecting public health. TMDLs determine the pollutant loading a waterbody can
assimilate without exceeding the WQS for that pollutant. TMDLs also establish the pollutant
load allocation necessary to meet the WQS established for a waterbody based on the
relationship between pollutant sources and instream water quality conditions. A TMDL
consists of a wasteload allocation (WLA), load allocation (LA), and a margin of safety (MOS).
The WLA is the fraction of the total pollutant load apportioned to point sources, and includes
stormwater discharges regulated under the National Pollutant Discharge Elimination System
(NPDES). The LA is the fraction of the total pollutant load apportioned to nonpoint sources.
MOS can be implicit and/or explicit. An implicit MOS is achieved by using conservative
assumptions in the TMDL calculations. An explicit MOS is a percentage of the TMDL set
aside to account for the lack of knowledge associated with natural process in aquatic systems,
model assumptions, and data limitations.
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This report does not stipulate specific control actions (regulatory controls) or management
measures (voluntary best management practices) necessary to reduce bacteria or turbidity
within each watershed. Watershed-specific control actions and management measures will be
identified, selected, and implemented under a separate process involving stakeholders who live
and work in the watersheds, along with tribes, and local, state, and federal government

agencies.

This TMDL report focuses on waterbodies that DEQ placed in Category 5 [303(d) list] of
the Water Quality in Oklahoma, 2008 Integrated Report (2008 Integrated Report) for
nonsupport of primary body contact recreation (PBCR) or warm water aquatic community
(WWAC) designated uses. The waterbodies addressed in this report include:

Muddy Boggy Creek

Lick Creek
Whitegrass Creek
Clear Boggy Creek
Caney Creek
Delaware Creek
Leader Creek
Goose Creek
Muddy Boggy Creek
Caney Boggy Creek

Boggy Creek, North

Sandy Creek

OK410400010070_00

OK410400010130_00
0OK410400010210_00
0OK410400030010_00
OK410400030020_00
OK410400030240_00
0OK410400030370_00
0OK410400030490_00
OK410400050270_10
0OK410400060120_00
Ok410400080010-00**
0OK410400050410_00
OK410600020020_00

** This segment was split into two segments for the 2010 Integrated Report: the old segment
(OK410400080010_00) above Atoka Lake and the new segment (OK410400050410_00) below Atoka Lake.
The segment above the lake (OK410400080010_00) is not impaired. In this report, Boggy Creek, North is
identified by its new segment number (OK410400050410_00) as given in the 2010 Integrated Report.

Figure 1-1 is shows these Oklahoma waterbodies and their contributing watersheds. These
maps also display locations of the water quality monitoring (WQM) stations used as the basis
for placement of these waterbodies on the Oklahoma 303(d) list. These waterbodies and their
surrounding watersheds are hereinafter referred to as the Study Area.
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Figure 1-1  Muddy Boggy Creek Area Not Supporting Primary Body Contact Recreation or Fish and Wildlife Propagation
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Elevated levels of pathogen indicator bacteria or turbidity above the WQS numeric
criterion result in the requirement that a TMDL be developed. The TMDLSs established in this
report are a necessary step in the process to develop the pollutant loading controls needed to
restore the primary body contact recreation or fish and wildlife propagation use designated for
each waterbody. Table 1-1 provides a description of the locations of WQM stations on the

303(d)-listed waterbodies.

Table 1-1 Water Quality Monitoring Stations Used for Assessment of Stream
Segments

WBID Name Monitoring Sites Lat Long Agency
OK410400010070_00 | Muddy Boggy Creek | 410400010070-001AT | 34.02512 | -95.75118 | OWRB
OK410400010130_00 | Lick Creek OK410400-01-0130G 33.95413 -95.78193 occ
OK410400010210_00 | Whitegrass Creek OK410400-01-0210G 33.88108 -95.85132 OCC
OK410400030010_00 | Clear Boggy Creek | 410400030010-001AT | 34.25148 -96.20527 OWRB
OK410400030020_00 | Caney Creek OK410400-03-0020C 34.24100 -96.21708 ocCcC
OK410400030240_00 | Delaware Creek OK410400-03-0240M 34.40700 -96.42440 OocCcC
OK410400030370_00 | Leader Creek OK410400-03-0370B 34.55015 -96.37448 occC
OK410400030490_00 | Goose Creek OK410400-03-0490G 34.54597 -96.44043 OocCcC
OK410400050270_10 | Muddy Boggy Creek | 410400050270-001AT | 34.39421 -96.12436 OWRB
OK410400060120_00 | Caney Boggy Creek | OK410400-06-0120G 34.71950 -96.17310 ocCcC
OK410400050410_00 | Boggy Creek, North | OK410400-08-0010M 34.44047 -96.06523 OocCcC
OK410600020020_00 | Sandy Creek OK410600-02-0020G 34.21688 -96.45925 ocCcC

1.2

Watershed Description

General. The Muddy Boggy Creek basin is located in the south-east portion of Oklahoma.
The waterbodies addressed in this report are located in Choctaw, Bryan, Atoka, Johnston, Coal,

Pontotoc, Pittsburg and Hughes counties.

Table 1-2, derived from the 2010 U.S. Census,

demonstrates that the counties in which these watersheds are located are sparsely populated
(U.S. Census Bureau 2010). Table 1-3 lists the towns and cities located in each watershed.

Table 1-2 County Population and Density
Population Area Population Densit
Sl e (2018 Census) (square mile) (p%r square mile)y
Choctaw 15,342 799.7 19
Bryan 42,416 943.1 45
Atoka 14,182 989.4 14
Johnston 10,957 657.9 17
Coal 5,925 521.0 11
Pontotoc 37,492 725.6 52
Pittsburg 45,837 1378.5 33
Hughes 14,003 814.1 17
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Table 1-3

Towns and Cities by Watershed

Towns and Cities

Stream Name

Waterbody ID

Rock Creek 0OK410400060120_00 Caney Boggy Creek
Non 0OK410400060120_00 Caney Boggy Creek
Ashland 0OK410400060120_00 Caney Boggy Creek
Parker 0OK410400060120_00 Caney Boggy Creek
Jaydee 0OK410400030370_00 Leader Creek
Leader 0OK410400030370_00 Leader Creek
Lula 0OK410400030370_00 Leader Creek
Centrahoma 0OK410400030370_00 Leader Creek
Tupelo 0OK410400030370_00 Leader Creek
Clarita 0OK410400030240_00 Delaware Creek
Bromide 0OK410400030240_00 Delaware Creek

Bromide Junction

0OK410400030240_00

Delaware Creek

Wapanucka 0K410400030240_00 Delaware Creek

Wilson 0OK410400030010_00 Clear Boggy Creek
Coleman OK410400030010_00 Clear Boggy Creek
Cook 0OK410400030010_00 Clear Boggy Creek
Taloah 0OK410400030010_00 Clear Boggy Creek
Hopewell 0OK410400030010_00 Clear Boggy Creek

Caney 0OK410400030020_00 Caney Creek

Caddo 0OK410400030020_00 Caney Creek
Phillips OK410400050270_10 Muddy Boggy Creek
Lehigh OK410400050270_10 Muddy Boggy Creek
Atoka OK410400050270_10 Muddy Boggy Creek
Bruno 0OK410400050270_10 Muddy Boggy Creek
Stringtown OK410400050410_00 Boggy Creek, North

Fillmore 0K410600020020_00 Sandy Creek

Old Bennington

0OK410400010210_00

Whitegrass Creek

New Oberlin 0K410400010210_00 Whitegrass Creek
Oberlin 0K410400010210_00 Whitegrass Creek
Weeks 0K410400010210_00 Whitegrass Creek
Boswell 0OK410400010130_00 Lick Creek
Nelson 0OK410400010070_00 Muddy Boggy Creek

Soper OK410400010070_00 Muddy Boggy Creek
Forney 0OK410400010070_00 Muddy Boggy Creek
Jasper OK410400010070_00 Muddy Boggy Creek
Unger OK410400010070_00 Muddy Boggy Creek

Gay 0OK410400010070_00 Muddy Boggy Creek

1-5

FINAL
September 2012



Muddy Boggy Creek Area Bacteria and Turbidity TMDLs Introduction

Climate. Table 1-4 summarizes the average annual precipitation for each Oklahoma
waterbody based on the approximate midpoint of each watershed. Average annual
precipitation values among the watersheds in this portion of Oklahoma range between 40.1 and
42.2 inches (Oklahoma Climate Survey 2007).

Table 1-4 Average Annual Precipitation by Watershed
Precipitation Summary
Waterbody Name Waterbody ID Average Annual Precipitation
(Inches)

0K410400010070_00 Muddy Boggy Creek 47.2
0OK410400010130_00 Lick Creek 46.2
0OK410400010210 00 Whitegrass Creek 45.7
0OK410400030010_00 Clear Boggy Creek 44.2
0OK410400030020_00 Caney Creek 44.5
0OK410400030240_00 Delaware Creek 43.4
0OK410400030370_00 Leader Creek 43.5
0OK410400030490_00 Goose Creek 43.1
0K410400050270_10 Muddy Boggy Creek 44.6
0OK410400060120_00 Caney Boggy Creek 44.3
0K410400050410_00 Boggy Creek, North 44.8
0OK410600020020_00 Sandy Creek 43.5

Land Use. Tables1-5 summarize the percentages and acreages of the land use categories
for the contributing watershed associated with each respective Oklahoma waterbody addressed
in the Study Area. The land use/land cover data were derived from the U.S. Geological Survey
(USGS) 2001 National Land Cover Dataset (USGS 2007). The land use categories are
displayed in Figure 1-2. The three most dominant land use categories throughout the Study
Area are deciduous forest, grasslands/herbaceous and pasture/hay.
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Figure 1-2  Land Use Map
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Table 1-5 Land Use Summaries by Watershed
Landuse Category Muddy Boggy Creek Lick Creek Whitegrass Creek Clear Boggy Creek Caney Creek Delaware Creek

Waterbody ID OK410400010070_00 | OK410400010130_00 | OK410400010210_00 | OK410400030010_00 | OK410400030020_00 | OK410400030240_00
Open Water 372.7 169.3 174.0 604.6 359.7 376.0
Medium Intensity Residential 109.9 52.0 3.1 91.8 232.0 53.2
High Intensity Residential 0.0 1.6 0.0 0.4 3.6 8.2
Bare Rock/Sand/Clay 26.0 0.0 2.7 246.9 1.1 58.9
Deciduous Forest 16643.0 12153.5 20889.0 38035.8 16256.3 22417.4
Evergreen Forest 234.6 30.0 30.0 852.5 125.0 183.9
Grasslands/Herbaceous 6820.5 5541.7 9817.2 28435.7 16546.3 20750.7
Pasture/Hay 44905.7 19025.4 17051.8 23744.9 5770.4 17506.6
Row Crops 830.0 0.0 140.8 1744.0 181.7 2095.7
Urban/Recreational Grasses 2802.9 1456.9 1375.1 2781.5 1569.3 1934.0
Woody Wetlands 64.5 30.7 9.8 99.2 0.0 0.0
Emergent Herbaceous 361.4 22.2 19.6 106.1 8.7 3.6
Total (Acres): 73171 38483 49513 96743 41054 65388
Open Water 0.51% 0.44% 0.35% 0.62% 0.88% 0.58%
Medium Intensity Residential 0.15% 0.14% 0.01% 0.09% 0.57% 0.08%
High Intensity Residential 0.00% 0.00% 0.00% 0.00% 0.01% 0.01%
Bare Rock/Sand/Clay 0.04% 0.00% 0.01% 0.26% 0.00% 0.09%
Deciduous Forest 22.75% 31.58% 42.19% 39.32% 39.60% 34.28%
Evergreen Forest 0.32% 0.08% 0.06% 0.88% 0.30% 0.28%
Grasslands/Herbaceous 9.32% 14.40% 19.83% 29.39% 40.30% 31.73%
Pasture/Hay 61.37% 49.44% 34.44% 24.54% 14.06% 26.77%
Row Crops 1.13% 0.00% 0.28% 1.80% 0.44% 3.20%
Urban/Recreational Grasses 3.83% 3.79% 2.78% 2.88% 3.82% 2.96%
Woody Wetlands 0.09% 0.08% 0.02% 0.10% 0.00% 0.00%
Emergent Herbaceous 0.49% 0.06% 0.04% 0.11% 0.02% 0.01%
Total (percentage): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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Landuse Category Leader Creek Goose Creek Muddy Boggy Creek| Caney Boggy Creek| Boggy Creek, North Sandy Creek

Waterbody ID OK410400030370_00 | OK410400030490_00 | OK410400050270_10 | OK410400060120_00 | OK410400050410_00 | OK410600020020_00
Open Water 555.9 195.0 1005.2 604.4 20429.1 109.8
Medium Intensity Residential 129.7 0.4 844.0 6.7 452.4 7.8
High Intensity Residential 0.0 0.0 147.5 1.6 16.9 0.9
Bare Rock/Sand/Clay 1.6 0.0 12.9 4.4 172.2 39.1
Deciduous Forest 21989.9 9278.9 39804.3 30984.9 99344.0 10516.4
Evergreen Forest 33.1 8.2 255.1 592.0 8847.3 30.0
Grasslands/Herbaceous 24322.3 7463.9 33266.2 14506.4 29515.0 9621.4
Pasture/Hay 12685.6 4625.9 26527.5 14995.0 29509.2 4795.8
Row Crops 38.0 139.4 92.1 703.5 238.8 1002.8
Urban/Recreational Grasses 2458.0 373.0 4608.8 1829.7 6873.9 855.4
Woody Wetlands 0.0 0.0 165.5 11.6 682.3 1.6
Emergent Herbaceous 6.7 2.7 76.5 10.0 117.4 0.0
Total (Acres): 62221 22088 106806 64250 196198 26981
Open Water 0.89% 0.88% 0.94% 0.94% 10.41% 0.41%
Medium Intensity Residential 0.21% 0.00% 0.79% 0.01% 0.23% 0.03%
High Intensity Residential 0.00% 0.00% 0.14% 0.00% 0.01% 0.00%
Bare Rock/Sand/Clay 0.00% 0.00% 0.01% 0.01% 0.09% 0.15%
Deciduous Forest 35.34% 42.01% 37.27% 48.23% 50.63% 38.98%
Evergreen Forest 0.05% 0.04% 0.24% 0.92% 4.51% 0.11%
Grasslands/Herbaceous 39.09% 33.79% 31.15% 22.58% 15.04% 35.66%
Pasture/Hay 20.39% 20.94% 24.84% 23.34% 15.04% 17.77%
Row Crops 0.06% 0.63% 0.09% 1.09% 0.12% 3.72%
Urban/Recreational Grasses 3.95% 1.69% 4.32% 2.85% 3.50% 3.17%
Woody Wetlands 0.00% 0.00% 0.15% 0.02% 0.35% 0.01%
Emergent Herbaceous 0.01% 0.01% 0.07% 0.02% 0.06% 0.00%
Total (percentage): 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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1.3 Stream Flow Conditions

Stream flow characteristics and data are key information when conducting water quality
assessments such as TMDLs. The USGS operates flow gages throughout Oklahoma, from
which long-term stream flow records can be obtained. At various WQM stations additional
flow measurements are available which were collected at the same time bacteria, total
suspended solids (TSS) and turbidity water quality samples were collected. Not all of the
waterbodies in this Study Area have historical flow data available. Flow data from the
surrounding USGS gage stations and the instantaneous flow measurement data taken with
water quality samples have been used to estimate flows for ungaged streams. Flow data
collected at the time of water quality sampling are included in Appendix A along with
corresponding water chemistry data results. A summary of the method used to project flows
for ungaged streams and flow exceedance percentiles from projected flow data are provided in
Appendix B.
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SECTION 2
PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

21 Oklahoma Water Quality Standards

Title 785 of the Oklahoma Administrative Code contains Oklahoma’s water quality
standards and implementation procedures (OWRB 2011 & OWRB 2011a). The Oklahoma
Water Resources Board (OWRB) has statutory authority and responsibility concerning
establishment of state water quality standards, as provided under 82 Oklahoma Statute [O.S.],
§1085.30. This statute authorizes the OWRB to promulgate rules ...which establish
classifications of uses of waters of the state, criteria to maintain and protect such
classifications, and other standards or policies pertaining to the quality of such waters. [O.S.
82:1085:30(A)]. Beneficial uses are designated for all waters of the state. Such uses are
protected through restrictions imposed by the antidegradation policy statement, narrative water
quality criteria, and numerical criteria (OWRB 2011). An excerpt of the Oklahoma WQS (Title
785) summarizing the State of Oklahoma Antidegradation Policy is provided in Appendix D.
Table 2-1, an excerpt from the 2008 Integrated Report (DEQ 2008), lists beneficial uses
designated for each bacteria and/or turbidity impaired stream segment in the Study Area. The
beneficial uses include:

e AES - Aesthetics
e AG — Agriculture Water Supply
e Fish and Wildlife Propagation
o WWAC — Warm Water Aquatic Community
e FISH - Fish Consumption
e PBCR - Primary Body Contact Recreation
e SBCR - Secondary Body contact Recreation
e PPWS — Public & Private Water Supply
e Sensitive Water Supply

Table 2-2 summarizes the bacteria & turbidity impairment status for streams in the Study
Area. The TMDL priority shown in Table 2-2 is directly related to the TMDL target date. The
TMDLs established in this report, which are a necessary step in the process of restoring water
quality, only address bacteria and/or turbidity impairments that affect the PBCR and Fish and
Wildlife Propagation uses.

The definition of PBCR the bacteria WQSs for PBCR are summarized by the following
excerpt from the Oklahoma Water Quality Standards (785-:45-5-16):

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

(b) In waters designated for Primary Body Contact Recreation...limits...shall apply only
during the recreation period of May 1 to September 30. The criteria for Secondary Body
Contact Recreation will apply during the remainder of the year.
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(c) Compliance with 785:45-5-16 shall be based upon meeting the requirements of one of the
options specified in (1) or (2) of this subsection (c) for bacteria. Upon selection of one (1)
group or test method, said method shall be used exclusively over the time period
prescribed therefor. Provided, where concurrent data exist for multiple bacterial
indicators on the same waterbody or waterbody segment, no criteria exceedances shall be
allowed for any indicator group.

(1) Escherichia coli (E. coli): The E. coli geometric mean criterion is 126/100 ml. For
swimming advisory and permitting purposes, E. coli shall not exceed a monthly
geometric mean of 126/100 ml based upon a minimum of not less than five (5)
samples collected over a period of not more than thirty (30) days. For swimming
advisory and permitting purposes, no sample shall exceed a 75% one-sided
confidence level of 235/100 ml in lakes and high use waterbodies and the 90% one-
sided confidence level of 406/100 ml in all other Primary Body Contact Recreation
beneficial use areas. These values are based upon all samples collected over the
recreation period. For purposes of sections 303(d) and 305(b) of the federal Cl