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EXECUTIVE SUMMARY 

ES - 1 OVERVIEW 

This TMDL report documents the data and assessment used to establish TMDLs for the pathogen 

indicator bacteria [Escherichia coli (E. coli), Enterococci] and turbidity for certain waterbodies 

in the Lower Arkansas Rivers Study Area in Oklahoma. 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. Approved 

303(d) listed waterbody-pollutant pairs or surrogates TMDLs will receive notification of the 

approval or disapproval action. Once the EPA approves a TMDL, then the waterbody may be 

moved to Category 4a of a stateôs 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 study 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. The 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.  

ES - 2 PROBLEM IDENTIFICATION AND WATER QUALITY TARGET 

This TMDL report focuses on waterbodies in the Lower Arkansas Rivers Study Area, identified 

in Table ES-1, that DEQ placed in Category 5 [303(d) list] of the Water Quality in Oklahoma, 

2010 Integrated Report (aka 2010 Integrated Report) for nonsupport of primary body contact 

recreation (PBCR),  warm water aquatic community (WWAC), or Cool Water Aquatic 

Community (CWAC).  

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 
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loading controls needed to restore the PBCR or fish and wildlife propagation beneficial uses 

designated for each waterbody.  

Table ES-2 summarizes water quality data collected during primary contact recreation season 

from the water quality monitoring (WQM) stations between 2004 and 2010 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 2010 303(d) list 

(DEQ 2010). It also includes the new date collected after the data cutoff date for the 2010 303(d) 

list.  

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

The definition of PBCR and the bacterial WQSs for PBCR are summarized by the 

following excerpt from 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 therefore. Provided, where concurrent data exist 

for multiple bacterial indicators on the same waterbody or waterbody segment, no 

criteria exceedances shall be allowed for any indicator group. 

(1) Escherichia coli (E. coli): The E. coli 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. 
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Table ES - 1   Excerpt from the 2010 Integrated Report ï Oklahoma 303(d) List of Impaired Waters (Category 5) 

Waterbody ID 
Waterbody 

Name 
Stream 
Miles 

TMDL 
Date 

Priority ENT E. coli 
Designated Use 
Primary Body 

Contact Recreation 
Turbidity 

Designated Use 
Warm Water 
Aquatic Life 

OK220100010010_00 Poteau River 23.89 2012 1 X  N X N 

OK220100010010_40 Poteau River 21.35 2012 1    X N 

OK220100030010_00 Brazil Creek 17.83 2021 4 X  N   

OK220100040080_00 Bandy Creek 12.44 2021 4    X N 

OK220200030010_20 Sallisaw Creek 13.30 2021 4 X  N   

OK220200040010_10 Sans Bois Creek 10.76 2021 4 X  N  N* 

OK220200040010_40 Sans Bois Creek 27.80 2021 4   N** X N 

OK220200050040_00 Little Lee Creek 23.66 2021 4 X  N   

OK220600010119_10 Canadian River 39.08 2021 4 X  N X N 

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

Table ES - 2  Summary of Indicator Bacterial Samples from Primary Body Contact Recreation Subcategory 
Season May 1 to September 30, 2004-2010 

Waterbody ID Waterbody Name Indicator 
Number of 
samples 

Geometric Mean 
Conc (cfu/100 ml) 

Assessment Results 

OK220100010010_00 Poteau River ENT 14 19 Delist: geometric mean meets criterion 

OK220100030010_00 Brazil Creek ENT 10 97 TMDL Required 

OK220200030010_20 Sallisaw Creek ENT 10 221 TMDL Required 

OK220200040010_10 Sans Bois Creek ENT 10 86 TMDL Required 

OK220200050040_00 Little Lee Creek ENT 5 21 Delist: Not enough data available 

OK220600010119_10 Canadian River ENT 19 134 TMDL Required 

Enterococci (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL 

TMDLs will be developed for waterbodies highlighted in green
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(2) Enterococci: The Enterococci geometric mean criterion is 33/100 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. 

ES-2.2 Chapter 46: Implementation of OWQS for PBCR  

To implement Oklahomaôs WQS for PBCR, OWRB promulgated Chapter 46, 

Implementation of Oklahomaôs Water Quality Standards (OWRB 2013a). The 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.  

(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 
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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, each 

indicator group must demonstrate compliance with the numeric criteria prescribed 

(OWRB 2013).  

As stipulated in the WQS, only the geometric mean of all samples collected over the 

recreation period shall be used to assess the impairment status of a stream. Therefore, 

only the geometric mean criteria is used to develop TMDLs for E. coli and Enterococci 

bacterial indicators. 

It is worth noting that the Oklahoma Water Quality Standards (OWQS) prior to July 1, 

2011 contains three bacterial 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 in this report listed for fecal coliform impairment in the 

2010 303(d) list. Bacterial TMDLs will be developed only for E. coli and/or Enterococci 

impaired streams.  

ES-2.3 Chapter 45 : Criteria for Turbidity  

The beneficial use of WWAC or CWAC is one of several subcategories of the Fish and 

Wildlife Propagation use established to manage the variety of communities of fish and 

shellfish throughout the state (OWRB 2011). The numeric criteria for turbidity to 

maintain and protect the use of ñFish and Wildlife Propagationò 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: 

i. Cool Water Aquatic Community/Trout Fisheries: 10 NTUs; 

ii.  Lakes: 25 NTU; and 

iii.  Other surface waters: 50 NTUs. 

(B)  In waters where background turbidity exceeds these values, turbidity from point 

sources will be restricted to not exceed ambient levels. 

(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. 
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ES-2.4 Chapter 46: Implementation of OWQS for Fish and Wildlife 
Propagation  

Chapter 46, Implementation of Oklahomaôs Water Quality Standards (OWRB 2013a) 

describes Oklahomaôs WQS for Fish and Wildlife Propagation. The 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(b). 

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. 

(3) A beneficial use shall be deemed to be fully supported but threatened if the use 

is supported currently but the appropriate state environmental agency 

determines that available data indicate that during the next five years the use 

may become not supported due to anticipated sources or adverse trends of 

pollution not prevented or controlled. If data from the preceding two year 

period indicate a trend away from impairment, the appropriate agency shall 

remove the threatened status. 

(4) A beneficial use shall be deemed to be not supported for a given parameter 

whose criterion is based upon a short term average if at least 10% of the 

samples for that parameter exceed the applicable screening level prescribed 

in this Subchapter. 

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

column. Because turbidity cannot be expressed as a 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.  

Table ES-3 summarizes a subset of water quality data collected for turbidity and TSS 

under base flow conditions, which DEQ considers to be all flows less than the 25
th
 flow 
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exceedance percentile (i.e., the lower 75% of flows). Water quality samples collected 

under flow conditions greater than the 25
th
 flow exceedance percentile (highest flows) 

were therefore excluded from the data set used for TMDL analysis.  

ES - 3 POLLUTANT SOURCE ASSESSMENT 

A pollutant source assessment characterizes known and suspected sources of pollutant loading to 

impaired waterbodies. Sources within a watershed are categorized and quantified to the extent 

that information is available. Bacteria originate from 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 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 TMDLs 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 - 4 USING LOAD DURATION CURVES TO DEVELOP TMDLS 

The TMDL calculations presented in this report are derived from load duration curves (LDC). 

LDCs facilitate rapid development of TMDLs, and as a 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 waterbody. Plotting future monitoring information on the LDC can 

show trends of improvement to sources that will identify areas for revision to the watershed 

restoration plan. The low cost of the LDC method allows accelerated development of TMDL 

plans on more waterbodies and the evaluation of the implementation of WLAs and BMPs. The 

technical approach for using LDCs for TMDL development includes the following steps: 
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Table ES - 3  Summary of Turbidity and TSS Data Excluding High Flow Samples, 1998-2011 

Waterbody ID Waterbody Name WQM Stations 
Number of 
turbidity 
samples 

Number of 
samples 

greater than 
50 NTU 

% samples 
exceeding 
criterion 

Average 
Turbidity 

(NTU) 
Assessment Results 

OK220100010010_00 Poteau River 220100010010-001AT 24 6 25% 44.1 TMDL Required 

OK220100010010_40 Poteau River 220100010010-001SRF 5 3 60% 74.8 TMDL Required 

OK220100040080_00 Bandy Creek OK220100-04-0020G NA NA NA NA Delist: Not enough data 

OK220200040010_40 Sans Bois Creek OK220200-04-0010W 14* 1 7% 29.5 Delist: meets standard 

OK220600010119_10 Canadian River 220600010119-001AT 26 9 35% 74.1 TMDL Required 

NA: Not applicable. 

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

 

Table ES - 4  Regression Statistics and TSS Goals 

Waterbody ID Waterbody Name R-square NRMSE 
TSS Goal 
(mg/L)

a
 

MOS
b
 

OK220100010010_00 Poteau River  0.928 4.1% 37 10% 

OK220100010010_40 Poteau River 0.928
c 

4.1%
c 

37
c 

10%
c 

OK220600010119_10 Canadian River 0.767 10.8% 35 15% 

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

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

c
 There are no paired TSS and turbidity data available for Poteau River segment OK220100010010_40; same statistical result from the downstream 

segment OK220100010010_00 was used for the TMDL development. 
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Table ES - 5  Stream and Pollutants for TMDL Development 

Waterbody ID 
HUC 8 
Codes 

Waterbody 
Name 

Stream 
Miles 

TMDL 
Date 

Priority ENT Turbidity 

OK220100010010_00 11110105 Poteau River 23.89 2012 1  X 

OK220100010010_40 11110105 Poteau River 21.35 2012 1  X 

OK220100030010_00 11110105 Brazil Creek 17.83 2021 4 X  

OK220200030010_20 11110104 
Sallisaw 
Creek 

13.30 2021 4 X  

OK220200040010_10 11110104 
Sans Bois 

Creek 
10.76 2021 4 X  

OK220600010119_10 
11090204 
11090202 

Canadian 
River 

39.08 2021 4 X X 

 Preparing flow duration curves for gaged and ungaged WQM stations. 

 Estimating existing loading in the waterbody using ambient bacterial water quality 

data; and estimating loading in the waterbody using measured TSS water quality data 

and turbidity-converted data. 

 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 ñnonpoint source 

critical conditionò would typically occur during high flows, when rainfall runoff would 

contribute the bulk of the pollutant load, while the ñpoint source critical conditionò would 

typically occur during low flows, when wastewater treatment facilities (WWTF) effluents would 

dominate the base flow of the impaired water. However, flow range is only a general indicator of 

the relative proportion of point/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: 

 Obtaining daily flow data for the site of interest from the U.S. Geological Survey 

(USGS), or if unavailable, projected from a nearby USGS site. 

 Sorting the flow data and calculating flow exceedance percentiles. 

 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.  

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

Waterbody ID Waterbody Name 
Municipal 

NPDES Facility 

Industrial 
NPDES 
Facility 

MS4 
NPDES No 
Discharge 

Facility 

CAFO/ 
PFO 

Mines 
Construction 
Stormwater 

Permit 

Nonpoint 
Source 

Poteau River OK220100010010_00        Turbidity 

Poteau River OK220100010010_40        Turbidity 

Brazil Creek OK220100030010_00        Bacteria 

Sallisaw Creek OK220200030010_20        Bacteria 

Sans Bois Creek OK220200040010_10        Bacteria 

Canadian River OK220600010119_10        
Bacteria/ 
Turbidity 

Facility present in watershed and potential as contributing pollutant source. 

Facility present in watershed, but not recognized as pollutant source. 

No facility present in watershed. 
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 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 bacterial 

indicator; or displaying a curve on a plot that represents the allowable load 

determined by multiplying the actual or estimated flow by the WQgoal for TSS. 

 For bacterial TMDLs, displaying and differentiating another curve derived by plotting 

the geometric mean of all existing bacterial samples continuously along the full 

spectrum of flow exceedance percentiles which represents the observed load in the 

stream. 

 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).  

ES-4.1 Bacterial LDC  

For bacterial TMDLs the culmination of these steps is expressed in the following 

formula, which is displayed on the LDC as the TMDL curve: 

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

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

unit conversion factor = 24,465,525  

ES-4.2 TSS LDC 

For turbidity (TSS) TMDLs the culmination of these steps is expressed in the following 

formula, which is displayed on the LDC as the TMDL curve: 

TMDL (lb/day) = WQ goal * flow (cfs) * unit conversion factor 

where:  

WQ goal = waterbody specific TSS concentration derived from regression 

analysis results presented in Table 5-1 

unit conversion factor = 5.39377 

ES-4.3 LDC Summary  

Historical observations of bacteria were plotted as a separate LDC based on the 

geometric mean of all 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 bacterial 

observations to a geometric mean water quality criterion in the LDC; therefore individual 

bacterial samples are not plotted on the LDCs.  
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ES - 5   TMDL CALCULATIONS  

A TMDL is expressed as the sum of all WLAs (point source loads), LAs (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_WWTF + WLA_MS4 + LA + MOS 

ES-5.1 Bacterial PRG  

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 by reducing all samples by the same percentage until the geometric mean of 

the reduced sample values meets the corresponding bacterial geometric mean standard 

(126 cfu/100 ml for E. coli and 33 cfu/100 ml for Enterococci) with 10% of MOS. For 

turbidity, the PRG is the load reduction that ensures that no more than 10% of the 

samples under base-flow 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 

Waterbody ID Waterbody Name 
Required Reduction Rate 

ENT 

OK220100030010_00 Brazil Creek 61.4% 

OK220200030010_20 Sallisaw Creek 86.6% 

OK220200040010_10 Sans Bois Creek 65.4% 

OK220600010119_10 Canadian River 96.4% 

ES-5.2 TSS PRG 

Similarly, PRGs for TSS are calculated as the required overall reduction so that no more 

than 10% of the samples exceed the water quality target for TSS. The PRGs for the 

waterbodies requiring turbidity TMDLs in this report are summarized in Table ES-8.  
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Table ES - 8  TMDL Percent Reductions Required to Meet Water Quality Targets 
for Total Suspended Solids 

Waterbody ID Waterbody Name Required Reduction Rate 

OK220100010010_00 Poteau River 44.5% 

OK220100010010_40 Poteau River 27.5% 

OK220600010119_10 Canadian River 68.7% 

ES-5.3 MOS 

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

5
th
 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 ï MOS - ×WLA 

Federal regulations (40 CFR §130.7(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 bacterial 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 MOS. The selection of MOS is based on the normalized root mean square error 

(NRMSE) for each waterbody (Table ES-4).  

ES-5.4 PBCR Season  

The bacterial 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
st
 through 

September 30
th
. 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. 

ES - 6 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 nonpoint 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, ñreasonable assurancesò that nonpoint (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 
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sources. Since the point source WLAs in this TMDL report are not dependent on NPS load 

reduction, reasonable assurance does not apply.  

ES - 7 PUBLIC PARTICIPATION  

The public had a 45-day opportunity to review the draft TMDL report and submit written 

comments. One public comment was received, and the response to that public comment can be 

found in Appendix F. There was no request for a public meeting.  

The written comment that was received during the public notice period became a part of the 

record of this TMDL report. After reviewing the comment, a revision was made to the final 

TMDL report and to the TMDL 208 Factsheet. The final TMDL was submitted to EPA for final 

approval. 
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SECTION 1  INTRODUCTION 

1.1 TMDL PROGRAM BACKGROUND  

Section 303(d) of the Clean Water Act (CWA) and U.S. Environmental Protection 

Agency (EPA) Water Quality Planning and Management Regulations (40 Code of 

Federal Regulations [CFR] Part 130) require states to develop total maximum daily loads 

(TMDL) for all waterbodies and pollutants identified by the Regional Administrator as 

suitable for TMDL calculation. Waterbodies 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 [Escherichia coli (E. coli), Enterococci; all future references to bacteria 

in this document imply these two fecal pathogen indicator bacterial groups unless 

specifically stated otherwise.] and turbidity for selected waterbodies in the Lower 

Arkansas Rivers area in Oklahoma. 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 receive notification of the approval or disapproval action. 

Once the EPA approves a TMDL, then the waterbody may be moved to Category 4a of a 

stateôs 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 
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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 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, 2010 Integrated Report (aka 2010 Integrated Report) for 

nonsupport of primary body contact recreation (PBCR) or Fish and Wildlife Propagation 

beneficial uses. The waterbodies considered for TMDL development in this report 

include:                

Table 1-1  TMDL Waterbodies 

Poteau River OK220100010010_00 

Poteau River OK220100010010_40 

Brazil Creek OK220100030010_00 

Bandy Creek OK220100040080_00 

Sallisaw Creek OK220200030010_20 

Sans Bois Creek OK220200040010_10 

Sans Bois Creek OK220200040010_40 

Little Lee Creek OK220200050040_00 

Canadian River OK220600010119_10 

 

Figure 1-1 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. 



2014 Bacterial and Turbidity TMDLs in the Lower Arkansas River Area                                                  Introduction  

FINAL 1-3       March 2014 

Figure 1-1  Lower Arkansas River Watersheds Not Supporting Primary Body Contact Recreation or Fish and 
Wildlife Propagation Use 
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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 TMDLs established 

in this report are a necessary step in the process to develop the pollutant loading 

controls needed to restore the PBCR or fish and wildlife propagation use designated for 

each waterbody. Table 1-2 provides a description of the locations of WQM stations on 

the 303(d)-listed waterbodies.  

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

WQM Station Waterbody Name Station Location Waterbody ID 

220100010010-001AT Poteau River S23 T9N R26EI OK220100010010_00 

220100010010-001SRF Poteau River S19 T7N R26EI OK220100010010_40 

OK220100-03-0010G Brazil Creek SE/NW/NW S27 T8N R24EI OK220100030010_00 

Multiple Oklahoma 
Corporation Commission 
Monitoring Sites  

Bandy Creek 
S13 T5N R19EI, S17 T5N R20EI, 
S16 T5N R19EI, S8 T5N R20EI, 
S15 T5N T19E 

OK220100040080_00 

OK220200-03-0010G Sallisaw Creek NE/NE/NE S26 T13N R23EI OK220200030010_20 

OK220200-04-0010G Sans Bois Creek NW/NE/NW S1 T8N R21EI OK220200040010_10 

OK220200-04-0010W Sans Bois Creek NW S2 T7N R18EI OK220200040010_40 

220200050040-001AT Little Lee Creek S28 R13N R26EI OK220200050040_00 

220600010119-001AT Canadian River S22 R6N 10EI OK220600010119_10 

1.2 WATERSHED DESCRIPTION 

1.2.1 General  

The Lower Arkansas River study area is located in the eastern portion of Oklahoma. 

The waterbodies and their watersheds addressed in this report are scattered over Hughes, 

Pittsburg, McIntosh, Latimer, Haskell, Sequoyah, Cherokee, Adair, and Le Flore 

counties. These counties are part of the Cross Timbers, Arkansas Valley, Ouachita 

Mountains, Boston Mountains, and Ozark Highlands Level III ecoregions (Woods, A.J, 

et al 2005). The watersheds in the Study Area are located in the Arkoma Basin, 

Cherokee Platform and Ozark Uplift geological provinces. Table 1-3, derived from the 

2010 U.S. Census, demonstrates that the counties in which these watersheds are located 

are mostly sparsely populated (U.S. Census Bureau 2010). Table 1-4 lists major towns 

and cities located in each watershed.  
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Table 1-3  County Population and Density 

County Name 
Population 

(2010 Census) 
Population Density 
(per square mile) 

Hughes 14,003 17 

Pittsburg 45,837 35 

McIntosh 20,252 33 

Latimer 11,154 15 

Haskell 12,769 22 

Sequoyah 42,391 63 

Cherokee 46,987 63 

Adair 22,683 40 

Le Flore 50,384 32 

 

Table 1-4  Major Municipalities by Watershed 

Waterbody Name Waterbody ID Municipalities 

Poteau River OK220100010010_00 
Arkoma, Pocola, Rock Island, 

Spiro, Poteau, Panama 

Poteau River OK220100010010_40 Heavener, Howe, Wister 

Brazil Creek OK220100030010_00 Bokoshe, Shady Point 

Bandy Creek OK220100040080_00 Wilburton 

Sallisaw Creek OK220200030010_20 Marble City 

Sans Bois Creek OK220200040010_10  

Sans Bois Creek OK220200040010_40 Quinton 

Little Lee Creek OK220200050040_00  

Canadian River OK220600010119_10 Lamar, Atwood, Calvin 

1.2.2 Climate  

Table 1-5 summarizes the average annual precipitation for each Oklahoma waterbody 

derived from a geospatial layer developed to display annual precipitation using data 

collected from Oklahoma weather stations between 1971 through 2000. Average annual 

precipitation values among the watersheds in this portion of Oklahoma range between 

43.4 and 50.4 inches (Oklahoma Climatological Survey 2005). 
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Table 1-5  Average Annual Precipitation by Watershed 

Waterbody Name Waterbody ID 
Average Annual 

Precipitation 
(inches) 

Poteau River OK220100010010_00 46.3 

Poteau River OK220100010010_40 50.4 

Brazil Creek OK220100030010_00 48.6 

Bandy Creek OK220100040080_00 49.3 

Sallisaw Creek OK220200030010_20 49.0 

Sans Bois Creek OK220200040010_10 47.6 

Sans Bois Creek OK220200040010_40 47.7 

Little Lee Creek OK220200050040_00 49.6 

Canadian River OK220600010119_10 43.3 

 

1.2.3 Land Use  

Table 1-6 summarizes 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) 2006 National Land Cover Dataset (USGS 2013). The percentages 

provided in Table 1-6 are rounded. The land use categories are displayed in Figure 1-3. 

The two most dominant land use categories throughout the Lower Arkansas Rivers 

Study Area are deciduous forest and pasture/hay. The Canadian River 

(OK220600010119_10) watershed in the Study Area has a significant percentage of 

land use classified as grassland/herbaceous (rangeland). The watersheds targeted for 

TMDL development in this Study Area range in size from 20,696 acres (Bandy Creek, 

OK220100040080_00) to 217,116 acres (Canadian River, OK220600010119_10). 
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Figure 1-2  Land Use Map 
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Table 1-6  Land Use Summaries by Watershed 

Landuse Category 

Watershed 

Poteau River Poteau River Brazil Creek Bandy Creek 
Sallisaw 

Creek 
Sans Bois 

Creek 
Sans Bois 

Creek 
Little Lee 

Creek 
Canadian 

River 

Waterbody ID OK220100010010_00 OK220100010010_40 OK220100030010_00 OK220100040080_00 OK220200030010_20 OK220200040010_10 OK220200040010_40 OK220200050040_00 OK220600010119_10 

Open Water 1,104 470 225 266 79 436 123 81 2,935 

Developed, Open Space 4,893 4,351 1,842 922 775 447 1,619 2,095 6,823 

Developed, Low Intensity 4,637 363 80 378 69 5 215 47 270 

Developed, Medium Intensity 1,859 58 15 144 21 0 34 3 53 

Developed, High Intensity 868 11 2 72 12 0 13 0 11 

Bare Rock/Sand/Clay 92 36 103 19 102 130 34 85 1,515 

Deciduous Forest 16,495 27,684 17,504 7,847 25,243 5,907 22,249 58,688 126,356 

Evergreen Forest 779 19,653 3,387 1,611 278 206 7,292 504 3,280 

Mixed Forest 2,136 7,922 4,691 1,912 381 855 4,949 441 0 

Shrub/Scrub 707 1,128 798 265 615 357 1,010 982 27 

Grasslands/Herbaceous 2,974 5,467 5,903 1,028 3,651 2,021 6,039 6,902 41,645 

Pasture/Hay 30,543 36,213 14,611 6,164 4,365 10,379 12,562 6,640 28,678 

Cultivated Crops 1,507 249 35 8 59 110 219 0 5,292 

Woody Wetlands 1,446 753 782 58 235 794 629 148 8 

Emergent Herbaceous Wetlands 10 27 11 0 0 62 1 0 223 

Total (Acres) 70,051 104,387 49,988 20,696 35,886 21,709 56,989 76,616 217,116 

Open Water 1.6 0.5 0.5 1.3 0.2 2.0 0.2 0.1 1.4 

Developed, Open Space 7.0 4.2 3.7 4.5 2.2 2.1 2.8 2.7 3.1 

Developed, Low Intensity 6.6 0.3 0.2 1.8 0.2 0.0 0.4 0.1 0.1 

Developed, Medium Intensity 2.7 0.1 0.0 0.7 0.1 0.0 0.1 0.0 0.0 

Developed, High Intensity 1.2 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 

Bare Rock/Sand/Clay 0.1 0.0 0.2 0.1 0.3 0.6 0.1 0.1 0.7 

Deciduous Forest 23.5 26.5 35.0 37.9 70.3 27.2 39.0 76.6 58.2 

Evergreen Forest 1.1 18.8 6.8 7.8 0.8 0.9 12.8 0.7 1.5 

Mixed Forest 3.0 7.6 9.4 9.2 1.1 3.9 8.7 0.6 0.0 

Shrub/Scrub 1.0 1.1 1.6 1.3 1.7 1.6 1.8 1.3 0.0 

Grasslands/Herbaceous 4.2 5.2 11.8 5.0 10.2 9.3 10.6 9.0 19.2 

Pasture/Hay 43.6 34.7 29.2 29.8 12.2 47.8 22.0 8.7 13.2 

Cultivated Crops 2.2 0.2 0.1 0.0 0.2 0.5 0.4 0.0 2.4 

Woody Wetlands 2.1 0.7 1.6 0.3 0.7 3.7 1.1 0.2 0.0 

Emergent Herbaceous Wetlands 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.1 

Total (%): 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 



2014 Bacterial and Turbidity TMDLs in the Lower Arkansas River Area Introduction  

FINAL 1-9 March 2014 

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 conditions recorded or projected for 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 IDENTIFICATI ON AND WATER QUALITY  TARGET 

2.1 OKLAHOMA WATER QUALITY STANDARDS  

Title 785 of the Oklahoma Administrative Code contains Oklahoma Water Quality 

Standards (OWQS) and implementation procedures (OWRB 2011). The Oklahoma 

Water Resources Board (OWRB) has statutory authority and responsibility concerning 

establishment of State WQS, as provided under 82 Oklahoma Statute [O.S.], §1085.30. 

This statute authorizes the OWRB to promulgate rules éwhich 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 C. Table 2-1, an excerpt from the 2010 Integrated 

Report (DEQ 2012), lists beneficial uses designated for each bacterial and/or turbidity 

impaired stream segment in the Study Area. The beneficial uses include:    

 AES ï Aesthetics  

 AG ï Agriculture Water Supply 

 Fish and Wildlife Propagation 

 WWAC ï Warm Water Aquatic Community 

 CWAC ï Cold Water Aquatic Community 

 FISH ï Fish Consumption 

 PBCR ï Primary Body Contact Recreation  

 PPWS ï Public & Private Water Supply 

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

Waterbody ID Waterbody Name AES AG CWAC WWAC FISH PBCR PPWS 

OK220100010010_00 Poteau River I F   N N N I 

OK220100010010_40 Poteau River I F   N I F I 

OK220100030010_00 Brazil Creek I F   F X N I 

OK220100040080_00 Bandy Creek I I  N X X  

OK220200030010_20 Sallisaw Creek I F F   X N I  

OK220200040010_10 Sans Bois Creek I N   N X N I  

OK220200040010_40 Sans Bois Creek I F  N X N I 

OK220200050040_00 Little Lee Creek N F I  X N I 

OK220600010119_10 Canadian River N N   N N N I 

F ï Fully supporting; N ï Not supporting; I ï Insufficient information; X ï Not assessed 
Source:  2010 Integrated Report, DEQ 2010 



2014 Bacterial and Turbidity TMDLs in the Lower Arkansas River Area Problem Identification and Water Quality Target  

FINAL 2-2 March 2014 

The definition of PBCR and the bacterial 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 therefore. Provided, where concurrent data exist 

for multiple bacterial indicators on the same waterbody or waterbody segment, 

no criteria exceedances shall be allowed for any indicator group. 

(1) Escherichia coli (E. coli): The E. coli 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. 
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To implement Oklahomaôs WQS for PBCR, OWRB promulgated Chapter 46, 

Implementation of Oklahomaôs Water Quality Standards (OWRB 2013a). The 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.  

(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). 

Table 2-2 summarizes the PBCR and WWAC use attainment status and the bacterial 

and 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 bacterial and/or turbidity impairments that affect the PBCR and WWAC 

beneficial uses. 
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Table 2-2  Excerpt from the 2010 Integrated Report ï Oklahoma 303(d) List of Impaired Waters (Category 5) 

Waterbody ID Waterbody Name 
Stream 
Miles 

TMDL 
Date 

Priority ENT E. coli 

Designated Use 
Primary Body 

Contact 
Recreation 

Turbidity 
Designated 

Use Warm Water 
Aquatic Life 

OK220100010010_00 Poteau River 23.89 2012 1 X  N X N 

OK220100010010_40 Poteau River 21.35 2012 1    X N 

OK220100030010_00 Brazil Creek 17.83 2021 4 X  N   

OK220100040080_00 Bandy Creek 12.44 2021 4    X N 

OK220200030010_20 Sallisaw Creek 13.30 2021 4 X  N   

OK220200040010_10 Sans Bois Creek 10.76 2021 4 X  N  N* 

OK220200040010_40 Sans Bois Creek 27.80 2021 4   N** X N 

OK220200050040_00 Little Lee Creek 23.66 2021 4 X  N   

OK220600010119_10 Canadian River 39.08 2021 4 X  N X N 

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

After the draft 303(d) List is compiled, DEQ assigns a four-level rank to each of the Category 5a waterbodies. This rank helps 

in determining the priority for TMDL development. The rank is based on criteria developed using the procedure outlined in the 

2012 Continuing Planning Process (pp. 139-140). The TMDL prioritization point totals calculated for each watershed were 

broken down into the following four priority levels: 

Priority 1 watersheds - above the 90th percentile (32 watersheds) 

Priority 2 watersheds - 70th to 90th percentile (59 watersheds) 

Priority 3 watersheds - 40th to 70th percentile (99 watersheds) 

Priority 4 watersheds - below the 40th percentile (139 watersheds) 

Each waterbody on the 2010 303(d) list has been assigned a potential date of TMDL development based on the priority level 

for the corresponding HUC 11 watershed. 

Priority 1 watersheds are targeted for TMDL development within the next two years. 
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Compliance with the Oklahoma WQS is based on meeting requirements for both E. coli 

and Enterococci bacterial indicators in addition to the minimum sample requirements 

for assessment. Where concurrent data exist for multiple bacterial indicators on the 

same waterbody or waterbody segment, each indicator group must demonstrate 

compliance with the numeric criteria prescribed (OWRB 2013). 

As stipulated in the WQS, only the geometric mean of all samples collected over the 

primary recreation period shall be used to assess the impairment status of a stream 

segment. Therefore, only the geometric mean criteria will be used to develop TMDLs 

for E. coli and Enterococci.  

The beneficial use of WWAC or CWAC is one of several subcategories of the Fish and 

Wildlife Propagation use established to manage the variety of communities of fish and 

shellfish throughout the state (OWRB 2011). The numeric criteria for turbidity to 

maintain and protect the use of ñFish and Wildlife Propagationò 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: 

i. Cool Water Aquatic Community/Trout Fisheries: 10 NTUs; 

ii.  Lakes: 25 NTU; and 

iii.  Other surface waters: 50 NTUs. 

(B)  In waters where background turbidity exceeds these values, turbidity from 

point sources will be restricted to not exceed ambient levels. 

(C)  Numerical criteria listed in (A) of this paragraph apply only to seasonal 

base flow conditions. 

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

a runoff event. 

 Chapter 46, Implementation of Oklahomaôs Water Quality Standards (OWRB 2013a) 

describes Oklahomaôs WQS for Fish and Wildlife Propagation. The following excerpt 

(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(b). 
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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. 

(3) A beneficial use shall be deemed to be fully supported but threatened 

if the use is supported currently but the appropriate state 

environmental agency determines that available data indicate that 

during the next five years the use may become not supported due to 

anticipated sources or adverse trends of pollution not prevented or 

controlled. If data from the preceding two year period indicate a 

trend away from impairment, the appropriate agency shall remove 

the threatened status. 

(4) A beneficial use shall be deemed to be not supported for a given 

parameter whose criterion is based upon a short term average if at 

least 10% of the samples for that parameter exceed the applicable 

screening level prescribed in this Subchapter. 

2.2 PROBLEM IDENTIFICATION  

In this subsection water quality data summarizing waterbody impairments caused by 

elevated levels of bacteria are summarized first followed by the data summarizing 

impairments caused by elevated levels of turbidity.  

2.2.1 Bacterial  Data Summary  

Table 2-3 summarizes water quality data collected during primary contact recreation 

season from the WQM stations between 2004 and 2010 for each indicator bacteria. The 

data summary in Table 2-3 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 was used to support the 

decision to place specific waterbodies within the Study Area on the DEQ 2010 303(d) 

list (DEQ 2010). Water quality data from the primary contact recreation season are 

provided in Appendix A. For the data collected between 2004 and 2010, evidence of 

nonsupport of the PBCR use based on Enterococci exceedances was observed in four 

waterbodies: Brazil Creek (OK220100030010_00), Sallisaw Creek 

(OK220200030010_20), Sans Bois Creek (OK220200040010_10), and Canadian River 

(OK220600010119_10). Rows highlighted in green in Table 2-3 require TMDLs. 

Because the DEQ 2010 303(d) list does not show E. coli as the cause of nonsupport of 

the PBCR use in any of the six waterbodies, E. coli data from the WQM stations were 

not evaluated in this report.  
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Two waterbodies within the Study Area will be removed from further consideration for 

bacterial TMDL development in this report. Detailed review of the data collected 

between 2006 and 2008 for the Poteau River (OK220100010010_00) indicated their 

geometric mean met the water quality criterion of 33 colonies per 100 ml while data 

from 2008 for Little Lee Creek (OK 220200050040_00) indicated an insufficient 

number of samples were available. As a result, no bacterial TMDLs are included in this 

report for these two waterbodies.  

2.2.2 Turbidity Data Summar y 

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 in this TMDL. Therefore, both turbidity and TSS data are 

presented in this subsection.  

Table 2-4 summarizes water quality data collected from the WQM stations between 

2001 and 2011 for turbidity. However, as stipulated in Title 785:45-5-12 (f)(7)(C), 

numeric criteria for turbidity only apply under base flow conditions. While the base 

flow condition is not specifically defined in the OWQS, DEQ considers base flow 

conditions to be all flows greater than the 25
th
 flow exceedance frequency (i.e., the 

lower 75% of flows) which is consistent with the USGS Streamflow Conditions Index 

(USGS 2009). Therefore, Table 2-5 was prepared to represent the subset of these data 

when samples under high flow conditions were excluded.  

Water quality samples collected under flow conditions less than the 25
th
 flow 

exceedance frequency (highest flows) were therefore excluded from the data set used 

for TMDL analysis. Five of the six waterbodies listed on the DEQ 2010 303(d) list 

(DEQ 2010) for nonsupport of the Fish and Wildlife Propagation use were based on 

turbidity levels observed in the waterbody. The data in Table 2-4 were used to support 

the decision to place these five on the DEQ 2010 303(d) list. Table 2-6 summarizes TSS 

data collected from the WQM stations between 1998 and 2000. Table 2-7 presents a 

subset of these data when samples under high flow conditions were excluded. Water 

quality data for turbidity and TSS are provided in Appendix A.  
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Table 2-3  Summary of Assessment of Indicator Bacterial Samples from Primary Body Contact Recreation 
Subcategory Season May 1 to September 30, 2004-2010 

Waterbody ID Waterbody Name Indicator 
Number of 
samples 

Geometric Mean 
Conc (cfu/100 ml) 

Assessment Results 

OK220100010010_00 Poteau River ENT 14 19 Delist: geometric mean meets criterion 

OK220100030010_00 Brazil Creek ENT 10 97 TMDL Required 

OK220200030010_20 Sallisaw Creek ENT 10 221 TMDL Required 

OK220200040010_10 Sans Bois Creek ENT 10 86 TMDL Required 

OK220200050040_00 Little Lee Creek ENT 5 21 Delist: Not enough data available 

OK220600010119_10 Canadian River ENT 19 134 TMDL Required 

Enterococci (ENT) water quality criterion = Geometric Mean of 33 counts/100 mL 

TMDLs will be developed for waterbodies highlighted in green 
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 Table 2-4 Summary of All Turbidity Samples, 2001-2011 

Waterbody ID Waterbody Name WQM Stations 
Number of 
turbidity 
samples 

Number of 
samples 

greater than 50 
NTU 

% samples 
exceeding 
criterion 

Average 
Turbidity 

(NTU) 

OK220100010010_00 Poteau River 220100010010-001AT 32 11 34% 54 

OK220100010010_40 Poteau River 220100010010-001SRF 9 7 78% 84 

OK220100040080_00 Bandy Creek OK220100-04-0020G 3 1 33% 52 

OK220200040010_40 Sans Bois Creek OK220200-04-0010W 13 2 15% 36 

OK220600010119_10 Canadian River 220600010119-001AT 34 16 47% 172 

 

Table 2-5  Summary of Turbidity Samples Excluding High Flow Samples, 1998-2011 

Waterbody ID Waterbody Name WQM Stations 
Number of 
turbidity 
samples 

Number of 
samples 

greater than 
50 NTU 

% samples 
exceeding 
criterion 

Average 
Turbidity 

(NTU) 
Assessment Results 

OK220100010010_00 Poteau River 220100010010-001AT 24 6 25% 44.1 TMDL Required 

OK220100010010_40 Poteau River 220100010010-001SRF 5 3 60% 74.8 TMDL Required 

OK220100040080_00 Bandy Creek OK220100-04-0020G NA NA NA NA Delist: Not enough data 

OK220200040010_40 Sans Bois Creek OK220200-04-0010W 14* 1 7% 29.5 Delist: meets standard 

OK220600010119_10 Canadian River 220600010119-001AT 26 9 35% 74.1 TMDL Required 

NA: Not applicable. 

* Samples from 1999 were added to reach the minimum data requirement for assessment after high flow samples were removed from 2000 and 2001.  
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Table 2-6  Summary of All TSS Samples, 1998-2000 

Waterbody ID Waterbody Name WQM Stations 
Number of 

TSS samples 
Average TSS 

(mg/L) 

OK220100010010_00 Poteau River 220100010010-001AT 20 81 

OK220100010010_40 Poteau River 220100010010-001AT* 20 81 

OK220600010119_10 Canadian River 220600010119-001AT 21 192 

*  There are no TSS data available for Poteau River segment OK220100010010_40; 

TSS samples from the downstream segment OK220100010010_00 were used for 

the TMDL development. 

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

Waterbody ID Waterbody Name WQM Stations 
Number of 

TSS samples 
Average TSS 

(mg/L) 

OK220100010010_00 Poteau River 220100010010-001AT 16 53 

OK220100010010_40 Poteau River 220100010010-001AT* 16 53 

OK220600010119_10 Canadian River 220600010119-001AT 16 102 

*  There are no TSS data available for Poteau River segment OK220100010010_40; 

TSS samples from the downstream segment OK220100010010_00 were used for 

the TMDL development. 

2.3 WATER QUALITY TARGET 

The Code of Federal Regulations (40 CFR Ä130.7(c)(1)) states that, ñTMDLs shall be 

established at levels necessary to attain and maintain the applicable narrative and 

numerical water quality standards.ò The water quality targets for E. coli and 

Enterococci are geometric mean standards of 126 cfu/100ml and 33 cfu/100ml, 

respectively. The TMDL for bacteria will incorporate an explicit 10% margin of safety.  

An individual water quality target established for turbidity must demonstrate 

compliance with the numeric criteria prescribed in the Oklahoma WQS (OWRB 2011). 

According to the Oklahoma WQS [785:45-5-12(f)(7)], the turbidity criterion for 

streams with WWAC beneficial use is 50 NTUs (OWRB 2011). The turbidity of 50 

NTUs applies only to seasonal base flow conditions. Turbidity levels are expected to be 

elevated during, and for several days after, a storm event.  

TMDLs for turbidity in streams designated as WWAC must take into account that no 

more than 10% of the samples may exceed the numeric criterion of 50 NTU. However, 

as described above, because turbidity cannot be expressed as a mass load, TSS is used 

as a surrogate for TMDL development. Since there is no numeric criterion in the 

Oklahoma WQS for TSS, a specific method must be developed to convert the turbidity 



2014 Bacterial and Turbidity TMDLs in the Lower Arkansas River Area Problem Identification and Water Quality Target  

FINAL 2-11 March 2014 

criterion to TSS based on a relationship between turbidity and TSS. The method for 

deriving the relationship between turbidity and TSS and for calculating a water body 

specific water quality goal using TSS is summarized in Section 4 of this report.  

The MOS for the TSS TMDLs varies by waterbody and is related to the goodness-of-fit  

metrics of the turbidity-TSS regressions. The method for defining MOS percentages is 

described in Section 5 of this report.  
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SECTION 3  POLLUTANT SOURCE ASS ESSMENT 

3.1 OVERVIEW 

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. Pathogen indicator bacteria originate from the digestive 

tract of 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 wastewater are currently required to monitor for fecal coliform and TSS in 

accordance with their permits. The discharges with bacterial limits will be required to monitor 

for E. coli when their permits come to renew. Nonpoint sources 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 TMDLs in this report, all sources of 

pollutant loading not regulated by NPDES permits are considered nonpoint sources.  

The potential nonpoint sources for bacteria were compared based on the fecal coliform load 

produced in each subwatershed. Although fecal coliform is no longer used as a bacterial 

indicator in the Oklahoma WQS, it is still valid to use fecal coliform concentration or loading 

estimates to compare the potential contributions of different nonpoint sources because E. coli is 

a subset of fecal coliform. Currently there is insufficient data available in the scientific arena to 

quantify counts of E. coli in feces from warm-blooded animals discussed in Section 3.  

The following nonpoint sources were considered in this report: 

 Wildlife (deer) 

 Non-Permitted Agricultural Activities and Domesticated Animals 

 Failing Onsite Wastewater Disposal (OSWD) Systems and Illicit Discharges 

 Pets (dogs and cats) 

The 2010 Integrated Water Quality Assessment Report (DEQ 2012) listed potential sources of 

turbidity as clean sediment, grazing in riparian corridors of streams and creeks, 

highway/road/bridge runoff (non-construction related), non-irrigated crop production, 

petroleum/natural gas activities, rangeland grazing, as well as other unknown sources. The 

following discussion describes what is known regarding point and nonpoint sources of bacteria 

in the impaired watersheds. Where information was available on point and nonpoint sources of 

indicator bacteria or TSS, data were provided and summarized as part of each category.  

3.2 NPDES-PERMITTED FACILITIES  

Under 40 CFR, §122.2, a point source is described as a discernible, confined, and discrete 

conveyance from which pollutants are or may be discharged to surface waters. Certain 

municipal facilities are classified as no-discharge. These facilities are required to sign an 
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affidavit of no discharge. NPDES-permitted facilities classified as point sources that may 

contribute bacterial or TSS loading includes:  

 NPDES municipal wastewater treatment facilities (WWTF) 

 NPDES Industrial WWTF Discharges 

 NPDES municipal separate storm sewer system (MS4) discharges  

 NPDES multi-sector general permits 

 NPDES construction stormwater discharges 

 Municipal no-discharge WWTF  

 NPDES Concentrated Animal Feeding Operation (CAFO) 

Continuous point source discharges such as WWTFs could result in discharge of elevated 

concentrations of indicator bacteria if the disinfection unit is not properly maintained, is of poor 

design, or if flow rates are above the disinfection capacity. While the no-discharge facilities do 

not discharge wastewater directly to a waterbody, it is possible that continuous point source 

discharges from municipal and industrial WWTFs could result in discharge of elevated 

concentrations of TSS if a facility is not properly maintained, is of poor design, or flow rates 

exceed capacity. However, in most cases suspended solids discharged by WWTFs consist 

primarily of organic solids rather than inorganic suspended solids (i.e., soil and sediment 

particles from erosion or sediment resuspension). Discharges of organic suspended solids from 

WWTFs are addressed by DEQ through its permitting of point sources to maintain WQS for 

dissolved oxygen and are not considered a potential source of turbidity in this TMDL. 

Discharges of TSS will be considered to be organic suspended solids if the discharge permit 

includes a limit for Biochemical Oxygen Demand (BOD) or Carbonaceous Biochemical 

Oxygen Demand (CBOD). Only WWTF discharges of inorganic suspended solids will be 

considered and receive WLAs.  

While the no-discharge facilities do not discharge wastewater directly to a waterbody, it is 

possible that the collection systems associated with each facility may be a source of bacterial 

loading to surface waters. CAFOs are recognized by EPA as potential significant sources of 

pollution, and may have the potential to cause serious impacts to water quality if not properly 

managed. 

Stormwater runoff from MS4 areas, which is regulated under the EPA NPDES Program, can 

contain high fecal coliform bacterial concentrations. Stormwater runoff from MS4 areas, 

facilities under multi-sector general permits, and NPDES construction stormwater discharges, 

which are regulated under the EPA NPDES Program, can contain TSS. EPA Regulations [40 

C.F.R. § 130.2(h)] require that all point sources (such as NPDES-regulated stormwater 

discharges) must be addressed by the WLA component of a TMDL. However, any stormwater 

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

flow conditions when Oklahoma Water Quality Standard for turbidity does not apply. OWQS 

specify that the criteria for turbidity ñapply only to seasonal base flow conditionsò and go on to 

say ñElevated turbidity levels may be expected during, and for several days after, a runoff 

eventò [OAC 785:45-5-12(f)(7)]. In other words, the turbidity impairment status is limited to 

base flow conditions and stormwater discharges from MS4 areas or construction sites do not 

contribute to the violation of Oklahomaôs turbidity standard. Therefore, WLAs for NPDES-

http://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol22/pdf/CFR-2011-title40-vol22-sec130-2.pdf
http://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol22/pdf/CFR-2011-title40-vol22-sec130-2.pdf
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regulated stormwater discharges is essentially considered unnecessary in this TMDL report and 

will not be included in the TMDL calculations. 

There is at least one NPDES-permitted facility in six of the nine contributing watersheds. The 

three watersheds without an NPDES-permitted facility are Sans Bois Creek 

(OK220200040010_10), Sallisaw Creek (OK220200030010_20), and Little Lee Creek 

(OK220200050040_00).  

3.2.1 Continuous Point Source Dischargers  

The locations of the NPDES-permitted facilities that discharge wastewater to surface 

waters addressed in these TMDLs are listed in Table 3-1 and displayed in Figure 3-1. 

Municipal WWTFs designated with a Standard Industrial Code number 4952 in Table 

3-1 discharges organic TSS with limits for CBOD5. Therefore they are not considered a 

potential source of turbidity. The facility with permit number OK0038849 also 

discharges TSS with limits for CBOD5. Consequently, it is not considered a potential 

source of turbidity as well. DMR data for the remaining four non-4952 active facilities 

are provided in Appendix D. 

3.2.2 Stormwater  Permits  

3.2.2.1 NPDES Municipal Separate Storm Sewer System  

3.2.2.1.1 Phase I MS4 

In 1990 the EPA developed rules establishing Phase I of the 

NPDES Stormwater Program, designed to prevent harmful 

pollutants from being washed by stormwater runoff into MS4s 

(or from being dumped directly into the MS4) and then 

discharged into local waterbodies (EPA 2005). Phase I of the 

program required operators of medium and large MS4s (those 

generally serving populations of 100,000 or greater) to 

implement a stormwater management program as a means to 

control polluted discharges. Approved stormwater management 

programs for medium and large MS4s are required to address a 

variety of water quality-related issues, including roadway runoff 

management, municipal-owned operations, and hazardous waste 

treatment. There are no Phase I MS4 permits in the Study Area.  

3.2.2.1.2 Phase II MS4 

Phase II of the rule extends coverage of the NPDES stormwater 

program to certain small MS4s. Small MS4s are defined as any 

MS4 that is not a medium or large MS4 covered by Phase I of the 

NPDES Stormwater Program. Phase II requires operators of 

regulated small MS4s to obtain NPDES permits and develop a 

stormwater management program. Programs are designed to 

reduce discharges of pollutants to the ñmaximum extent 

practicable,ò protect water quality, and satisfy appropriate water 

quality requirements of the CWA. Small MS4 stormwater 

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

¶ Public Participation/Involvement 

¶ Illicit Discharge Detection and Elimination 

¶ Construction Site Runoff Control 

¶ Post- Construction Runoff Control 

¶ Pollution Prevention/Good Housekeeping 

The small MS4 General Permit for communities in Oklahoma 

became effective on February 8, 2005. DEQ provides information 

on the current status of the MS4 program on its website, which 

can be found at:  

www.deq.state.ok.us/WQDnew/stormwater/ms4/. There are no 

Phase II MS4 permits in the Study Area.  

3.2.2.2 Construction Activities  

A general stormwater permit (OKR10) is required by DEQ for any stormwater 

discharges associated with construction activities that result in land disturbance 

of equal to or greater than one (1) acre, or less than one (1) acre if they are part 

of a larger common plan of development or sale that totals at least one (1) acre. 

The permit also authorizes any stormwater discharges from support activities 

(e.g. concrete or asphalt batch plants, equipment staging yards, material storage 

areas, excavated material disposal areas, and borrow areas) that are directly 

related to a construction site that is required to have permit coverage, and is not 

a commercial operation serving unrelated different sites (DEQ 2007). 

Stormwater discharges occur only during or immediately following periods of 

rainfall and elevated flow conditions when the turbidity criteria do not apply and 

are not considered potential contributors to turbidity impairment. The permits 

for construction projects that were active during the time period that samples 

were taken are summarized in Table 3-6 and shown in Figure 3-2. 

3.2.2.3 Mul ti -Sector General Permits  

A multi-sector industrial general permit (OKR05) is also required by DEQ for 

stormwater discharges from industrial facilities (DEQ 2011). Stormwater 

discharges from all industrial facilities, except mine dewatering discharges at 

crushed stone, construction sand and gravel, or industrial sand mining facilities, 

occur only during or immediately following periods of rainfall and elevated flow 

conditions when the turbidity criteria do not apply and therefore are not 

considered potential contributors of turbidity impairment. Mine dewatering 

discharges can happen at any time and have the following specific effluent 

limitations for TSS: 

 Daily Maximum: 45 mg/L  

 Monthly Average: 25 mg/L  

If the TMDL shows that a TSS limit more stringent than 45 mg/L is required, 

additional TSS limitations and monitoring requirements will be required. These 
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additional requirements will be implemented under the multi-sector general 

permit. There are two facilities within the Study Area with multi-sector general 

permits ï Blake Construction Incorporated (OKR050184) in the Poteau River 

(OK220100010010_00) watershed and Robinson Brick Company (OKR050653) 

in Brazil Creek (OK220100030010_00) watershed. Robinson Brick Company 

(OKR050653) in Brazil Creek (OK220100030010_00) watershed will not 

require a wasteload allocation as a contributing source of TSS since the 

receiving stream is not impaired for TSS. Blake Construction Incorporated 

(OKR050184) in the Poteau River (OK220100010010_00) watershed, as a 

Crushed and Broken Stone operation (SIC 1422) will have a wasteload 

allocation as part of the Poteau River (OK220100010010_00) turbidity TMDL. 

3.2.2.4 Rock, Sand and Gravel Quarries  

Operators of rock, sand and gravel quarries in Oklahoma are regulated with a 

general permit (OKG950000) issued by DEQ. The general permit does not allow 

discharge of wastewater to waterbodies included in Oklahomaôs 303(d) List of 

impaired waterbodies listed for turbidity for which a TMDL has not been 

performed or the result of the TMDL indicates that discharge limits more 

stringent than 45 mg/l for TSS are required (DEQ 2009). There are no 

rock/sand/gravel quarries located in the Study Area.  

3.2.3  No-Discharge Facilities and Sanitary Sewer Overflows  

For the purposes of these TMDLs, it is assumed that no-discharge facilities do not 

contribute indicator bacterial or TSS loading. However, it is possible the wastewater 

collection systems associated with these no-discharge facilities could be a source of 

indicator bacterial loading, or that discharges from the wastewater facility may occur 

during large rainfall events that exceed the systemsô storage capacities. There is one 

municipal no-discharge facility in the Study Area which is listed in Table 3-2. This 

facility is located in the Sallisaw Creek (OK220200030010_20) watershed. It could be 

contributing to the elevated levels of instream indicator bacterial loading.  

Sanitary sewer overflow (SSO) from wastewater collection systems, although 

infrequent, can be a major source of indicator bacterial loading to streams. SSOs have 

existed since the introduction of separate sanitary sewers, and most are caused by 

blockage of sewer pipes by grease, tree roots, and other debris that clog sewer lines, by 

sewer line breaks and leaks, cross connections with storm sewers, and inflow and 

infiltration of groundwater into sanitary sewers. SSOs are permit violations that must be 

addressed by the responsible NPDES permittee. The reporting of SSOs has been 

strongly encouraged by EPA, primarily through enforcement and fines. While not all 

sewer overflows are reported, DEQ has some data on SSOs available. SSOs were 

reported between 2000 and 2012. During that period 213 overflows were reported 

ranging from a minimal quantity to over 4.5 million gallons. Table 3-3 summarizes the 

SSO occurrences by NPDES facilities. Historical data of reported SSOs are provided in 

Appendix E. 
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3.2.4 Concentrated Animal Feeding Operations  

The Agricultural Environmental Management Services (AEMS) of the Oklahoma 

Department of Agriculture, Food and Forestry (ODAFF) was created to help develop, 

coordinate, and oversee environmental policies and programs aimed at protecting the 

Oklahoma environment from pollutants associated with agricultural animals and their 

waste. Through regulations established by the Oklahoma Concentrated Animal Feeding 

Operation (CAFO) Act, Swine Feeding Operation (SFO) Act and Poultry Feeding 

Operation (PFO) Registration Act, AEMS works with producers and concerned citizens 

to ensure that animal waste does not impact the waters of the State. 

3.2.4.1 CAFO  

A CAFO is an animal feeding operation that confines and feeds at least 

1,000 animal units for 45 days or more in a 12-month period (ODAFF 2005). 

The CAFO Act is designed to protect water quality through the use of best 

management practices (BMP) such as dikes, berms, terraces, ditches, or other 

similar structures used to isolate animal waste from outside surface drainage, 

except for a 25-year, 24ïhour rainfall event (ODAFF 2005). CAFOs are 

considered no-discharge facilities for the purpose of the TMDL calculations in 

this report. 

CAFOs are designated by EPA as significant sources of pollution, and may have 

the potential to cause serious impacts to water quality if not managed properly 

(ODAFF 2009a). Potential problems for CAFOs can include animal waste 

discharges to waters of the state and failure to properly operate wastewater 

lagoons. CAFOs are not considered a source of TSS loading. The location of 

each CAFO is shown in Figure 3-2 and is listed in Table 3-4.  

Regulated CAFOs within the Study Area operate under state CAFO licenses 

issued and overseen by ODAFF and NPDES permits by EPA. In order to 

comply with this TMDL, those CAFO permits in the watershed and their 

associated management plans must be reviewed. Further actions to reduce 

bacterial loads and achieve progress toward meeting the specified reduction 

goals must be implemented. This provision will be forwarded to EPA and 

ODAFF for follow up.  

Table 3-1  NPDES-Permitted CAFOs in Study Area 

ODAFF 
Owner ID 

EPA 
Facility 

ID 

ODAFF 
ID 

ODAFF 
License 
Number 

Max # of 
Swine  > 

55 lbs 

Total # of 
Animal Units 

at Facility 
County 

Waterbody ID and 
Waterbody Name 

200717 NA 133 1454 240 240 Hughes 
OK220600010119_10 

Canadian River 

AGN035941 NA 36 1483 1000 1000 Hughes 
OK220600010119_10 

Canadian River 
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ODAFF 
Owner ID 

EPA 
Facility 

ID 

ODAFF 
ID 

ODAFF 
License 
Number 

Max # of 
Swine  > 

55 lbs 

Total # of 
Animal Units 

at Facility 
County 

Waterbody ID and 
Waterbody Name 

WQ000184 NA 341 990002 2304 2304 Hughes 
OK220600010119_10 

Canadian River 

3.2.4.2 PFO 

Poultry feeding operations not licensed under the Oklahoma Concentrated 

Animal Feeding Operation Act must register with the State Board of 

Agriculture. A registered PFO is an animal feeding operation which raises 

poultry and generates more than 10 tons of poultry waste (litter) per year. PFOs 

are required to develop an Animal Waste Management Plan (AWMP) or an 

equivalent document such as a Nutrient Management Plan (NMP). These plans 

describe how litter will be stored and applied properly in order to protect water 

quality of streams and lakes located in the watershed. Applicable BMPs shall be 

included in the Plan.  

In order to comply with this TMDL, the registered PFOs in the watershed and 

their associated management plans must be reviewed. Further actions to reduce 

bacterial loads and achieve progress toward meeting the specified reduction 

goals must be implemented. This provision will be forwarded to EPA and 

ODAFF for follow up. 

Per data provided by ODAFF in May 2011, there are 76 PFOs located in the 

watershed as shown in Table 3-5. These PFOs are small animal feeding 

operations and are not required to get NPDES permits; they are required only to 

register with ODAFF. They generate dry litter and do not have any significant 

impact on the watershed.  
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Table 3-2  Point Source Discharges in the Study Area 

Waterbody ID & 
Waterbody Name 

OPDES 
Permit No. 

Facility 
SIC 

code 
Facility Type 

Design 
Flow 
(mgd) 

Ave/Max 
FC 

cfu/100mL 

Avg/Max 
TSS 
mg/L 

Expiration 
Date 

Notes 

Poteau River 
OK220100010010_00 

OK0034134 Pocola Municipal Auth. 4952 Sewerage system 0.275 200/400 30/45 7/31/2014 Active 

OK0040169 Shady Pt Cogen. Facility 4931 Industrial facility NA 200/400 NA/45 2/29/2016 Active 

OK0042781 Georges Colliers, Inc. #8 1221 Mining settling ponds NA NA 35/70 10/31/2017 Active 

Poteau River 
OK220100010010_40 

OKG380011 Heavener Utilities Auth. 4941 Water treatment facility 0.15 NA 20/30 12/31/2017 Active 

OK0038407 Heavener Utilities Auth. 4952 Lagoon system 
0.65/ 
0.95 

200/400 
15/22.5 
30/45 

12/30/2014 Active 

OK0038849 Heavener UA-Ind. Park 2015 Wastewater treatment 3.3 200/400 
15/45 
15/23 
30/45 

3/31/2012 Active 

OKG580052 LeFlore Co. RWSD #5 4952 Lagoon system 0.07 NA 90/135 6/30/2016 Active 

OK0040631 Kansas City So. Ry. Co 4011 Railway facility NA NA 45 8/31/2015 Active 

OKP003034 OK Foods Heavener NA Pretreatment NA NA NA NA Inactive 

Brazil Creek 
OK220100030010_00 

OK0027731 Bokoshe PWA 4952 Lagoon system 0.09 NA 90/135 7/31/2013 Active 

Bandy Creek 
OK220100040080_00 

OK0021881 Wilburton PWA 4952 Sewerage systems 0.75 200/400 
15/22.5 
30/45 

11/30/2015 Active 

OK0033812 Wilburton PWA-South 4952 NA NA NA NA NA Inactive 

OK0034550 East OK State College 4952 NA NA NA NA NA Inactive 

OKP000028 Franklin Electric Co., Inc. NA Pretreatment NA NA NA NA Inactive 

Sans Bois Creek 
OK220200040010_40
OK121600060080_00 

OK0030694 Town of Quinton 4952 Lagoon system 0.111 NA 90/135 09/30/2016 Active 

Canadian River 
OK220600010119_10 

OK0037818 Town of Calvin 4952 Lagoon system 0.028 200/400 90/135 6/30/2017 Active 

NA = not available or not applicable. 
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Table 3-3  NPDES No-Discharge Facilities in the Study Area 

Facility Facility ID County Facility Type Type Waterbody ID Waterbody Name 

Marble City WWT S20208 Sequoyah Total Retention Municipal OK220200030010_20 Sallisaw Creek 

 

 

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

Facility Name 
NPDES Permit 

No. 
Receiving Water 

Facility 
ID 

Number of 
Occurrences 

Date Range Amount (Gallons) 

From To Min Max 

Pocola Municipal Auth. OK0034134 OK220100010010_00 S20102 50 1/13/2000 8/7/2012 N/A 800,000 

Heavener Utilities Auth. OK0038407 OK220100010010_40 S20119 32 6/1/2004 12/2/2011 NA 6,500 

LeFlore Co. RWSD #5 OKG580052 OK220100010010_40 S20114 2 4/8/2002 7/10/2012 NA 34,500 

Bokoshe PWA OK0027731 OK220100030010_00 S20115 2 4/2/2004 4/25/2011 500 500 

Wilburton PWA OK0021881 OK220100040080_00 S20104 116 6/20/2001 4/11/2012 NA 100,000 

Town of Quinton OK0030694 OK220200040010_40 S20202 10 3/17/2000 7/10/2010 NA 4.5 million 

Town of Calvin OK0037818 OK220600010119_10 S20666 1 7/16/2008 7/16/2008 NA NA 

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

 




































































































