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BMP
CAFO
CFR
cfs

cfu
CPP
CWA
DMR
LA
LDC
mg
mgd
mL
MOS
MS4
NPDES
0.S.
ODAFF
ODEQ
OPDES
oswD
OWRB
PBCR
PRG
SSO
TMDL
USDA
USEPA
USGS
WLA
WQM
WQSs
WWTP

ACRONYMS AND ABBREVIATIONS

American Society of Agricultural Engineers

best management practice

Concentrated Animal Feeding Operation

Code of Federal Regulations

Cubic feet per second

Colony-forming unit

Continuing planning process

Clean Water Act

Discharge monitoring report

Load allocation

Load duration curve

Million gallons

Million gallons per day

Milliliter

Margin of safety

Municipal separate storm sewer system
National Pollutant Discharge Elimination System
Oklahoma statutes

Oklahoma Department of Agriculture, Food and Forestry
Oklahoma Department of Environmental Quality
Oklahoma Pollutant Discharge Elimination System
Onsite wastewater disposal

Oklahoma Water Resources Board

Primary body contact recreation

Percent reduction goal

Sanitary sewer overflow

Total maximum daily load

U.S. Department of Agriculture

U.S. Environmental Protection Agency

U.S. Geological Survey

Wasteload allocation

Water quality monitoring

Water quality standard

Wastewater treatment plant
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Executive Summary

This report documents the data and assessmentagsthblish TMDLs for the pathogen
indicator bacteria fecal coliformEscherichia coli (E. coli),or Enterococci for certain
waterbodies in the Sans Bois Creek area of the nsds River Basin. Elevated levels of
pathogen indicator bacteria in aquatic environmengicate that a receiving water is
contaminated with human or animal feces and thaetls a potential health risk for individuals
exposed to the water. Data assessment and TMZulatibns are conducted in accordance
with requirements of Section 303(d) of the CWA, ¥aQuality Planning and Management
Regulations (40 CFR Part 130), USEPA guidance, dandlahoma Department of
Environmental Quality (ODEQ) guidance and procesuré®©DEQ is required to submit all
TMDLs to USEPA for review and approval. Once th8BPA approves a TMDL, then the
waterbody may be moved to Category 4a of a sthatgegrated Water Quality Monitoring and
Assessment Report, where it remains until compéanith water quality standards (WQS) is
achieved (USEPA 2003).

The purpose of this report is to establish pollutaad allocations for indicator bacteria in
impaired waterbodies, which is the first step talvaestoring water quality and protecting
public health. TMDLs determine the pollutant lagglia waterbody can assimilate without
exceeding the WQS for that pollutant. A TMDL catsiof a wasteload allocation (WLA),
load allocation (LA), and a margin of safety (MOSJhe WLA is the fraction of the total
pollutant load apportioned to point sources, amtlohes stormwater discharges regulated under
the National Pollutant Discharge Elimination Syst@NPDES) as point sources. The LA is the
fraction of the total pollutant load apportionednmnpoint sources. The MOS is a percentage
of the TMDL set aside to account for the uncertaagsociated with natural process in aquatic
systems, model assumptions, and data limitations.

This report does not stipulate specific controlatd (regulatory controls) or management
measures (voluntary best management practicesksageto reduce bacteria loadings within
each watershed. Watershed-specific control actiand management measures will be
identified, selected, and implemented under a s¢parocess.

E.1 Problem Identification and Water Quality Target

A decision was made to place specific waterbodidhis Study Area, listed in Table ES-1,
on the ODEQ 2004 303(d) list because evidence a@ismgport of primary body contact
recreation (PBCR) was observed.

Elevated levels of bacteria above the WQS for anaare of the bacterial indicators result
in the requirement that a TMDL be developed. TW&DLs established in this report are a
necessary step in the process to develop the @madbading controls needed to restore the
primary body contact recreation use designateédch waterbody.
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Table ES-1  Excerpt from the 2004 Integrated Report Comprehensive Waterbody
Assessment Category List

g o | T

Waterbody ID Waterbody Name = 2 8 2 = '%

S | & 2 | 8§88

o o o ECS o

= © = = 0 0

n o = aoow
0OK220100040020_00 | Fourche Maline Creek 36.942 5 | 2005 N
0OK220200040010_40 | Sans Bois Creek 27.8 5 | 2008 N
0OK220200040050_00 | Sans Bois Creek-Mountain Fork 18.84 5 | 2008 N
OK220600010070_00 | Longtown Creek 25.71 5 | 2006 N
OK220600010100_20 | Mill Creek 24.16 5 | 2005 N
OK220600030010_00 | Brushy Creek, Off U.S. 270 5.68 5 | 2005 N
OK220600030010_10 | Brushy Creek 25.33 5 | 2005 N
OK220600030020_00 | Blue Creek 14 5 | 2010 N
OK220600030050_00 | Peaceable Creek 17.14 5 | 2006 N
OK220600040030_00 | Beaver Creek 12.26 5 | 2006 N

N = Not Attaining; Source: 2004 Integrated Rep@DEQ 2004

For the data collected between 1999 and 2003, es&ef nonsupport of the PBCR use
based only on fecal coliform concentrations waseoled in all waterbodies except Fourche
Maline Creek and Brushy Creek off U.S. 270. Eviakenf nonsupport of the PBCR use based
on Enterococci concentrations was observed in euMaline Creek and Brushy Creek off
U.S. 270. There was no evidence of nonsuppoti@PBCR used based &n coli for any of
the waterbodies in the Sans Bois Creek Study Aré&a.Appendix C of the ODEQ 2004
Integrated Report, total fecal coliform is alsoritited as a pollutant of concern for some
303(d) listed waterbodies. This indicator is tyig associated with evaluating use
impairment for waterbodies with drinking water adesignated use. However, because there
are no drinking water intakes within 5 miles of WM stations associated with total fecal
coliform samples collected, the listing of this teai@l indicator in Category 5 of the
2004 Integrated Report does not require the dewstop of a TMDL. Table ES-2 summarizes
the waterbodies requiring TMDLSs for not supportPBCR.

Table ES-2 Waterbodies Requiring TMDLs for Not Supmrting Primary Body
Contact Recreation Use

J2\planning\TMDL\Bacteria TMDLs\Parsons\ 12007\3 SBitss(10)\SanBois_FINAL_09-11-08.doc
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Indicator
WQM Station Waterbody ID Waterbody Name Bagieiia E
FC|ENT | =
coli
0OK220100040020-001AT | OK220100040020_00 | Fourche Maline Creek X
OK220200040010W OK220200040010_40 | Sans Bois Creek X
0K220200040050J OK220200040050_00 E(";‘:‘ks Bois Creek-Mountain X
OK220600010070G OK220600010070_00 | Longtown Creek X
OK220600010100P OK220600010100_20 | Mill Creek X
vii FINAL
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Indicator
WQM Station Waterbody ID Waterbody Name Bacteria E
FC | ENT "
coli
OK220600030010-001AT | OK220600030010_00 | Brushy Creek, Off U.S. 270 X
OK220600030010T OK220600030010_10 | Brushy Creek X
OK220600030020-002SR | OK220600030020_00 | Blue Creek X
OK220600030050M OK220600030050_00 | Peaceable Creek X
OK220600040030G OK220600040030_00 | Beaver Creek X

ENT = enterococci; FC = fecal coliform

The definition of PBCR is summarized by the follogriexcerpt from Chapter 45 of the
Oklahoma WQSs.

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

(b) In waters designated for Primary Body Contaaciation...limits...shall apply only
during the recreation period of May 1 to Septem®@r The criteria for Secondary Body
Contact Recreation will apply during the remaindé¢ithe year.

To implement Oklahoma's WQS for PBCR, OWRB promtéga Chapter 46,
Implementation of Oklahoma’s Water Quality Standaf@WRB 2007). The excerpt below
from Chapter 46: 785:46-15-6, stipulates how wgtality data will be assessed to determine
support of the PBCR use as well as how the watalitguarget for TMDLs will be defined for
each bacterial indicator.

(@) Scope. The provisions of this Section shall used to determine whether the
subcategory of Primary Body Contact of the bengfiose of Recreation designated in OAC
785:45 for a waterbody is supported during the eatron season from May 1 through
September 30 each year. Where data exist for nailtjacterial indicators on the same
waterbody or waterbody segment, the determinatfamse support shall be based upon the use
and application of all applicable tests and data.

(b) Screening levels.
(1) The screening level for fecal coliform shalldbdensity of 400 colonies per 100ml.

(2) The screening level for Escherichia coli shmdla density of 235 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivetsralakes, and 406 colonies per 100 ml
in all other waters of the state designated as RrinBody Contact Recreation.

(3) The screening level for enterococci shall bdemsity of 61 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivetsralakes, and 108 colonies per 100 ml
in all other waters of the state designated as RryrBody Contact Recreation.
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(c) Fecal coliform:

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect tal fealiform if the geometric mean of 400
colonies per 100 ml is met and no greater than 285%he sample concentrations from that
waterbody exceed the screening level prescribgd)inf this Section.

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

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect to fmadbrm if the geometric mean of 400
colonies per 100 ml is not met, or greater than 26f4he sample concentrations from that
waterbody exceed the screening level prescribdt)iof this Section, or both such conditions
exist.

(d) Escherichia coli (E. coli):

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect took.if the geometric mean of 126 colonies
per 100 ml is met, or the sample concentrationsnfrithat waterbody taken during the
recreation season do not exceed the screening pestribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of E. coli is not susceptiblatcassessment that Primary Body Contact
Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect tolEif tle geometric mean of 126 colonies per
100 ml is not met and any of the sample concentratirom that waterbody taken during the
recreation season exceed a screening level prestiit (b) of this Section.

(e) Enterococci:

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect tereabcci if the geometric mean of 33
colonies per 100 ml is met, or the sample concéptra from that waterbody taken during the
recreation season do not exceed the screening pestribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of enterococci is not susceptiblan assessment that Primary Body
Contact Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect to @ueci if the geometric mean of 33 colonies
per 100 ml is not met and any of the sample conaos from that waterbody taken during
the recreation season exceed a screening levetpbesl in (b) of this Section.

Compliance with the Oklahoma WQS is based on mgetaguirements for all three
bacterial indicators. Where concurrent data ewistnultiple bacterial indicators on the same
waterbody or waterbody segment, each indicatorgmust demonstrate compliance with the
numeric criteria prescribed (OWRB 2006).

J2\planning\TMDL\Bacteria TMDLs\Parsons\ 12007\3 SBitss(10)\SanBois_FINAL_09-11-08.doc 1X F | NAL

September 2008



Sans Bois Creek Bacteria TMDLs Executive Summary

As stipulated in the WQS, utilization of the geontetmean to determine compliance for
any of the three indicator bacteria depends onctilection of five samples within a 30-day
period. For most WQM stations in Oklahoma theeeiasufficient data available to calculate
the 30-day geometric mean since most water qusdityples are collected once a month. As a
result, waterbodies placed on the 303(d) list fot supporting the PBCR are the result of
individual samples exceeding the instantaneougr@itor the long-term geometric mean of
individual samples exceeding the geometric meater@i for each respective bacterial
indicator. Targeting the instantaneous criteristalelished for the primary contact recreation
season (May®lto September 3) as the water quality goal for TMDLs correspondstie
basis for 303(d) listing and may be protective ltd geometric mean criterion as well as the
criteria for the secondary contact recreation seasblowever, both the instantaneous and
geometric mean criteria fd&. coliand Enterococci will be evaluated as water quaditgets to
ensure the most protective goal is establisheddoh waterbody.

All TMDLs for fecal coliform must take into accoutitat no more than 25 percent of the
samples may exceed the instantaneous numericiariteorE. coli and Enterococci, no more
than 10% of samples may exceed instantaneousiariteince the attainability of stream
beneficial uses forE. coli and Enterococci is based on the compliance ofeeitie
instantaneous or a long-term geometric mean aiterpercent reductions goals will be
calculated for both criteria. TMDLs will be based the percent reduction required to meet
either the instantaneous or the long-term geometean criterion, whichever is less.

E.2 Pollutant Source Assessment

There are no NPDES permitted facilities of any typéhe contributing watershed of Sans
Bois Creek-Mountain Fork, Longtown Creek, Brushyeé€k off U.S. 270, Brushy Creek,
Peaceable Creek, and Beaver Creek. Four of theerstetds in the Study Area
OK220100040020_00 (Fourche Maline Creek), OK22020000 40 (Sans Bois Creek),
OK220600010100_20 (Mill Creek), and OK220600030@#D(Blue Creek) have a continuous
point source discharger. There were 157 SSO ameces, ranging from 100 to 53,000 gallons,
reported in the Sans Bois Creek Study Area betvastaber 1991 and January 2007. NPDES-
permitted facilities operate in a few of the walteds in the Study Area but most of the point
sources are relatively minor and for the most fartl to meet instream water quality criteria in
their effluent. Thus, nonpoint sources are considi¢o be the major source of bacteria loading
in each watershed.

Nonpoint source bacteria loading to the receivimgasns of each waterbody emanate from
a number of different sources including wildlifearious agricultural activities and
domesticated animals, land application fields, arhanoff, failing onsite wastewater disposal
(OSWD) systems, and domestic pets. The data asapsl the load duration curves (LDC)
demonstrate that exceedances at the WQM statianghar result of a variety of nonpoint
source loading occurring during a range of flowditons. Low flow exceednaces are likely
due to a combination of non-point sources, uncdetto point sources and permit
noncompliance. .

E.3 Using Load Duration curves to Develop TMDLS

The TMDL calculations presented in this report deeived from LDCs. LDCs facilitate
rapid development of TMDLs and as a TMDL developtrteol, are effective in identifying
whether impairments are associated with point opoot sources.
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Use of the LDC obviates the need to determine adesorm or selected flow recurrence
interval with which to characterize the approprifitav level for the assessment of critical
conditions. For waterbodies impacted by both p@ntl nonpoint sources, the “nonpoint
source critical condition” would typically occur diog high flows, when rainfall runoff would
contribute the bulk of the pollutant load, whileethpoint source critical condition” would
typically occur during low flows, when treatmenapt effluents would dominate the base flow
of the impaired water Howeveitow range is only a general indicator of the refafproportion
of point/nonpoint contributions. It is not used tinis report to quantify point source or
nonpoint source contributions. Violations that wcduring low flows may not be caused
exclusively by point sources. Violations have beeted in some watersheds that contain no
point sources. Research has show that bacteminbpan streams during low flow conditions
may be due to direct deposit of cattle manure stteams and faulty septic tank/lateral field
systems.

The basic steps to generating an LDC involve:

* obtaining daily flow data for the site of interéstm the USGS;

» sorting the flow data and calculating flow exceemapercentiles for the time period
and season of interest;

* obtaining the water quality data from the primaoytact recreation season (May 1
through September 30);

* matching the water quality observations with tleevfldata from the same date;

» display a curve on a plot that represents the albdevload multiply the actual or
estimated flow by the WQS for each respective iataic

* multiplying the flow by the water quality paramet@ncentration to calculate daily
loads; then

» plotting the flow exceedance percentiles and dadyl observations in a load duration
plot.

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

E.4 TMDL Calculations

As indicated above, the bacteria TMDLs for the 8Q3isted WQM stations covered in
this report were derived using LDCs. A TMDL is eagsed as the sum of all WLAs (point
source loads), LAs (nonpoint source loads), andappropriate MOS, which attempts to
account for uncertainty concerning the relationshgiween effluent limitations and water
quality.

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

For each waterbody the TMDLs presented in this mepoe expressed as a percent
reduction across the full range of flow conditidi$ee Table ES-3). The difference between
existing loading and the water quality target isdugo calculate the loading reductions
required. Percent reduction goals (PRG) are catiedl for each WQM site and bacterial
indicator species as the reductions in load reduimeorder that no more than 25 percent of the
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existing instantaneous fecal coliform observatiand no more than 10 percent of the existing
instantaneouk. coli or Enterococci observations would exceed the wgiality target.

Table ES-3 presents the percent reductions negeksaeach bacterial indicator causing
nonsupport of the PBCR use in each waterbody ofStuely Area. Attainment of WQS in
response to TMDL implementation will be based osulis measured at each of these WQM
stations. Selection of the appropriate PRG foheaaterbody in Table ES-3 is denoted by the
bold text. The TMDL PRG will be the lesser of thatuired to meet the geometric mean or
instantaneous criteria fdE. coli and Enterococci because WQ standards are conditizige
met if 1) either the geometric mean of all datkess than the geometric mean criteria, or 2) no
more than 10% of samples exceed the instantanetdesac Based on this table, the TMDL
PRGs for Fourche Maline Creek and Brushy Creek segr®K220600030010 00 will be
based on Enterococci; the TMDL PRGs for Sans BogeK; Sans Bois Creek-Mountain Fork,
Longtown Creek, Mill Creek, Brushy Creek segment 2286600030010 10, Blue Creek,
Peaceable Creek, and Beaver Creek will be baséetcahcoliform.

Table ES-3 TMDL Percent Reduction Goals Required tdeet Water Quality
Standards for Impaired Waterbodies in the Sans Boi€reek Study Area

Percent Reduction
Required
Waterbody ID WQM Station Waterbody Name FC ENT

Instant- | Instant- Geo-

aneous | aneous | mean
0OK220100040020_00 é)ol<12§_l(_)100040020- Fourche Maline Creek 99% 86%
0OK220200040010_40 | OK220200040010W | Sans Bois Creek 10%
OK220200040050_00 | OK220200040050] | S2nS Bois Creek- 10%

Mountain Fork
0OK220600010070_00 | OK220600010070G | Longtown Creek 55%
0OK220600010100_20 | OK220600010100P | Mill Creek 28%
0OK220600030010- Brushy Creek, off U.S.

0OK220600030010_00 001AT 270 98% 69%
0OK220600030010_10 | OK220600030010T | Brushy Creek 33%
OK220600030020_00 Ooo|<22‘52£600030020- Blue Creek 86%
0OK220600030050_00 | OK220600030050M | Peaceable Creek 49%
0OK220600040030_00 | OK220600040030G | Beaver Creek 28%

The TMDL, WLA, LA, and MOS vary with flow conditigrand are calculated at ever{ 5
flow interval percentile. For illustrative purpssethe TMDL, WLA, LA, and MOS are
calculated for the median flow at each site in €aBS-4. The WLA component of each
TMDL is the sum of all WLAs within the contributingatershed of each WQM station. The
sum of the WLAs can be represented as a singléokiev the LDC. The LDC and the simple
equation of:

Average LA = average TMDL — MOSY}WLA

can provide an individual value for the LA in cosipter day which represents the area under
the TMDL target line and above the WLA line. Thare no permitted MS4s in the study area.
Where there are no continuous point sources the VgLz&ro.
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Federal regulations (40 CFR 8130.7(c)(1)) requieg TMDLs include a MOS. The MOS
is a conservative measure incorporated into the TMiuation that accounts for the
uncertainty associated with calculating the allol@ghollutant loading to ensure WQSs are
attained. USEPA guidance allows for use of implasi explicit expressions of the MOS, or
both. When conservative assumptions are usedviel@ament of the TMDL, or conservative
factors are used in the calculations, the MOS iglioit. When a specific percentage of the
TMDL is set aside to account for uncertainty, thiee MOS is considered explicit.

For the explicit MOS the water quality target was at 10 percent lower than the water
quality criterion for each pathogen which equate860 cfu/100 mL, 365.4 cfu/100 mL, and
97.2/100 mL for fecal coliformE. coli, and Enterococcirespectively. The net effect of the
TMDL with MOS is that the assimilative capacity allowable pollutant loading of each
waterbody is slightly reduced. These TMDLs incogte an explicit MOS by using a curve
representing 90 percent of the TMDL as the aveM@S. The MOS at any given percent
flow exceedance, therefore, can be defined asitfezethce in loading between the TMDL and
the TMDL with MOS. The use of instream bacteria@ntrations to estimate existing loading
is another conservative element utilized in theBHDTLs that can be recognized as an implicit
MOS. This conservative approach to establishimgMOS will ensure that both the 30-day
geometric mean and instantaneous bacteria stancandse achieved and maintained.

Table ES-4 TMDL Summaries Examples

Indicator
Waterbody ID WQM Station CEEIEEL; Bacteria CLBeLL bl L O
Name Spec (cfu/day) (cfu/day) (cfu/day) (cfu/day)
pecies
0OK220100040020- Fourche
0OK220100040020_00 001AT Maline Creek | Enterococci | 1.69E+10 1.12E+08 | 1.51E+10 | 1.69E+09
Sans Bois Fecal
OK220200040010_40 | OK220200040010W Creek Coliform | 5.16E+10 | 8.40E+08 | 4.56E+10 | 5.16E+09
Sans Bois
Creek-
OK?220200040050 00 | OK220200040050J .
- Mountain Fecal
Fork Coliform 4.35E+10 0 3.91E+10 | 4.35E+09
Longtown Fecal
OK220600010070_00 | OK220600010070G Creek Coliform | 3.89E+10 0 3.5E+10 | 3.89E+09
. Fecal
OK220600010100_20 | OK220600010100P Mill Creek Coliform 4.14E+10 0 3736410 | 4.14E+09
Brushy
0OK220600030010_00 OKZZ%%OlOAO_?OOlO_ Creek, Off
U.S. 270 Enterococci | 9.27E+09 0 8.34E+09 | 9.27E+08
Fecal
0OK220600030010_10 0OK220600030010T Brushy Creek Coliform 1.76E+10 0 1.59E+10 | 1.76E+09
0OK220600030020- Fecal
OK220600030020_00 002SR Blue Creek Coliform | 5.94E+09 | 3.03E+09 | 2.32E+09 | 5.94E+08
Peaceable Fecal
OK220600030050_00 | OK220600030050M Creek Coliform | 1.08E+10 0 9.69E+09 | 1.08E+09
Beaver Fecal
OK220600040030_00 | OK220600040030G Creek Coliform | 8.29E+09 0 7.46E+09 | 8.29E+08

T Derived for illustrative purposes at the mediamfizalue

E.5

Reasonable Assurance

As authorized by Section 402 of the CWA, ODEQ hateghation of the NPDES in

Oklahoma, except for certain jurisdictional areakted to agriculture and the oil and gas
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industry retained by the Oklahoma Department ofi@gture and Oklahoma Corporation

Commission, for which the USEPA has retained peimgitauthority. The NPDES program in

Oklahoma is implemented via Title 252, Chapter @@&he Oklahoma Pollution Discharge

Elimination System (OPDES) Act, and in accordandh wthe agreement between ODEQ and
USEPA relating to administration and enforcement toé delegated NPDES program.

Implementation of WLAs for point sources is doneotlgh permits issued under the OPDES
program.
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Sans Bois Creek Bacteria TMDLs Introduction

SECTION 1
INTRODUCTION

1.1 TMDL Program Background

Section 303(d) of the Clean Water Act (CWA) and .\ESvironmental Protection Agency
(USEPA) Water Quality Planning and Management Ragis (40 Code of Federal
Regulations [CFR] Part 130) require states to dgvébtal maximum daily loads (TMDL) for
waterbodies not meeting designated uses where dilgwbased controls are in place.
TMDLs establish the allowable loadings of pollugmatr other quantifiable parameters for a
waterbody based on the relationship between pofiutiources and in-stream water quality
conditions, so states can implement water quabisel controls to reduce pollution from point
and nonpoint sources and restore and maintain \watdity (USEPA 1991).

This report documents the data and assessmentagsthblish TMDLs for the pathogen
indicator bacteria fecal coliformEscherichia coli (E. coli),or Enterococci for certain
waterbodies in the Sans Bois Study Area of the Aska River Basin. Elevated levels of
pathogen indicator bacteria in aquatic environmengicate that a receiving water is
contaminated with human or animal feces and thattls a potential health risk for individuals
exposed to the water. Data assessment and TMulatibns are conducted in accordance
with requirements of Section 303(d) of the CWA, WaQuality Planning and Management
Regulations (40 CFR Part 130), USEPA guidance, adklahoma Department of
Environmental Quality (ODEQ) guidance and proceduré®©DEQ is required to submit all
TMDLs to USEPA for review and approval. Once th8BPA approves a TMDL, then the
waterbody may be moved to Category 4a of a sthtéegrated Water Quality Monitoring and
Assessment Report, where it remains until compéanith water quality standards (WQS) is
achieved (USEPA 2003).

The purpose of this TMDL report is to establishlyiaint load allocations for indicator
bacteria in impaired waterbodies, which is thetfstep toward restoring water quality and
protecting public health. TMDLs determine the ptdht loading a waterbody can assimilate
without exceeding the WQS for that pollutant. TMDhIlso establish the pollutant load
allocation necessary to meet the WQS established foaterbody based on the relationship
between pollutant sources and in-stream water tyuatinditions. A TMDL consists of a
wasteload allocation (WLA), load allocation (LAncGa margin of safety (MOS). The WLA is
the fraction of the total pollutant load apportidn® point sources, and includes stormwater
discharges regulated under the National Pollutastharge Elimination System (NPDES) as
point sources. The LA is the fraction of the topalllutant load apportioned to nonpoint
sources. The MOS is a percentage of the TMDL sg&teato account for the uncertainty
associated with natural process in aquatic systemdel assumptions, and data limitations.

This report does not stipulate specific controlats (regulatory controls) or management
measures (voluntary best management practicesysageto reduce bacteria loadings within
each watershed. Watershed-specific control actiand management measures will be
identified, selected, and implemented under a s¢parocess involving stakeholders who live
and work in the watersheds, tribes, and localestatd federal government agencies.

This TMDL report focuses on waterbodies that ODH&c@d in Category 5 of the 2004
Integrated Report [303(d) list] for nonsupport ahpary body contact recreation (PBCR):
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» Fourche Maline Creek (OK220100040020_00),

» Sans Bois Creek (OK220200040010_40),

» Sans Bois Creek-Mountain Fork (OK220200040050_00),

* Longtown Creek (OK220600010070_00),

* Mill Creek (OK220600010100_20),

* Brushy Creek off U.S. 270 (OK220600030010_00)

» Brushy Creek (OK22060030010_10),

» Blue Creek (OK220600030020_00),

» Peaceable Creek (OK220600030050 00), and

* Beaver Creek (OK220600040030_00).

Figure 1-1 is a location map showing the impairesgnsents of these Oklahoma
waterbodies and their contributing watersheds. s Thap also displays the locations of the
water quality monitoring (WQM) stations used as Iblasis for placement of these waterbodies

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

Elevated levels of bacteria above the WQS alsdtrasthe requirement that a TMDL be
developed. The TMDLs established in this repatanecessary step in the process to develop
the bacteria loading controls needed to restorectimact recreation use designated for each
waterbody. Table 1-1 provides a description of kbeations of the WQM stations on the
303(d)-listed waterbodies.

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

Waterbody Name

Waterbody ID

WQM Station

WQM Station
Locations Descriptions

Fourche Maline Creek

0OK220100040020_00

OK220100040020-001AT

Fourche Maline Creek

Sans Bois Creek 0OK220200040010_40 | OK220200040010W Sans Bois Creek
ASA%TH g‘i’r']sF%:iek' OK220200040050_00 | OK220200040050J ,‘\Q’A?)Tn tBa‘i’r']SF%:iek'
Longtown Creek 0OK220600010070_00 | OK220600010070G Longtown Creek

Mill Creek OK220600010100_20 | OK220600010100P Mill Creek

?;%Shy Creek off US. | 51220600030010_00 | OK220600030010-001AT E%Swaﬁéeysme off U.S.
Brushy Creek OK220600030010_10 | OK220600030010T Brushy Creek

Blue Creek OK220600030020_00 | OK220600030020-002SR | Blue Creek U.S. 270
Peaceable Creek 0OK220600030050_00 | OK220600030050M Peaceable Creek
Beaver Creek 0OK220600040030_00 | OK220600040030G Beaver Creek

1.2  Watershed Description

General. The watersheds in the Sans Bois Creek Study Arélaeofrkansas River Basin
in this TMDL are located in eastern Oklahoma. Tejority of the waterbodies included in
this report are located in McIntosh, Haskell, LerE| Latimer and Pittsburg Counties. A small
portion of Mill Creek (OK220600010100) is locatedHughes County.

FINAL
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All watersheds in the Sans Bois Study Area arenen Arkansas Valley ecoregion. The
watersheds are a part of the Ouachita Mountainfigid Arkoma Basin geological provinces.
The southeastern portion of the Fourche Maline ICvestershed is in the northwestern portion
of the Ouachita National Forest. Table 1-2, detifrem the 2000 U.S. Census, demonstrates
that the counties in which these watersheds aratddcare sparsely populated (U.S. Census
Bureau 2000).

Table 1-2 County Population and Density
. Population
County Name (zggguclit?sts) Dpensity _
(per square mile)
Mclntosh 19,456 31
Haskell 11,792 20
Le Flore 48,109 30
Latimer 10,692 15
Pittsburg 43,953 34
Hughes 14,154 18

Climate. Table 1-3 summarizes the average annual pretgitéor each WQM station.
Average annual precipitation values among the WQadians in this portion of Oklahoma
range between 45.2 and 50.7 inches (Oklahoma i®atvey 2005).

Table 1-3 Average Annual Precipitation by WQM Staton
Sans Bois River Precipitation Summary
Waterbody Name Waterbody ID (WD (ATE
(Inches)

Fourche Maline Creek 0OK220100040020_00 50.7
Sans Bois Creek 0OK220200040010_40 47.7
Sans Bois Creek-Mountain Fork | OK220200040050 00 50.0
Longtown Creek 0OK220600010070_00 47.0
Mill Creek 0OK220600010100_20 45.2
Brushy Creek off U.S. 270 0OK220600030010_00 47.0
Brushy Creek 0OK220600030010 10 47.6
Blue Creek 0OK220600030020_00 47.9
Peaceable Creek 0OK220600030050_00 46.0
Beaver Creek 0OK220600040030 00 48.3

Land Use. Table 1-4 summarizes the acreages and the cormdisigopercentages of the
land use categories for the contributing watersfiegbciated with each respective Oklahoma
waterbody. The land use/land cover data were éerivom the U.S. Geological Survey
(USGS) 2001 National Land Cover Dataset (USGS 2007he land use categories are
displayed in Figure 1-2.

The dominant land use throughout all of the StudgaAis deciduous forest. The second
most prevalent land use in all watersheds, exagptrie, is the combination of pasture/hay and

1-3 FINAL
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grassland/herbaceous. The exception is Sans Bask@®lountain Fork where evergreen
forest is the second most prevalent land use catego

There are two cities in Fourche Maline Creek wéieds Le Flore and Red Oak, and two
cities in Blue Creek watershed, Hartshorne andeyaille. Hanna is the only city located in
Mill Creek watershed, and Quinton is the only ddgated in the Sans Bois Creek watershed.
The other five watersheds have no urban areas., bedium, and high intensity developed
land account for less than 3 percent of the lamdimngach watershed.
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Table 1-4 Land Use Summaries by Watershed
WQM Station
Sans Bois
Landuse .
Cate Fourphe Sans Bois Creek- Longtown . Brushy Brushy Blue Peaceable Beaver
gory Maline . Mill Creek Creek off
Creek Creek Mountain Creek U.S. 270 Creek Creek Creek Creek
Fork "

Waterb Ody |D OK220:£%%040020 OK2202_3%040010 OK2202_%%040050 OK2206_%%010070 OK220(i(;(())010100 OKZZOKi%%OSOOIO OK220(i(:)l(())030010 OK2206_%%030020 OKZZOKi%%OSOOSO OK2206_%%040030
\F;\f;tce‘i”t of Open 0.3 0.2 0.2 0.6 0.3 1.7 0.4 0.7 0.3 0.1
Percent of
Developed, Open 2.8 2.8 1.4 2.0 3.3 8.4 2.4 9.3 2.9 2.0
Space
Percent of
Developed, Low 0.1 0.4 0.1 0.0 0.2 0.9 0.2 1.4 0.1 0.1
Intensity
Percent of
Developed, 0.0 0.1 0.0 0.0 0.0 0.3 0.1 0.5 0.0 0.0
Medium Intensity
Percent of
Developed, High 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.4 0.0 0.0
Intensity
Percent of Barren
Land (Rock/Sand/ 0.1 0.0 0.2 0.0 0.0 0.0 0.0 0.3 0.1 0.0
Clay)

EZ:;SS;S; Forest 47.3 39.3 47.9 38.5 54.1 435 44.0 38.7 40.7 37.3
E\e/gig:‘eteor‘: Forest 11.0 13.0 16.2 2.0 0.5 0.4 5.7 5.6 0.0 17.2
Eg:gg{‘t of Mixed 10.6 8.9 8.1 4.6 0.0 1.6 3.0 7.6 0.0 8.1
gﬁ:ﬁﬁgé’:ub 1.4 1.4 1.6 2.4 0.0 1.2 2.3 0.8 0.0 0.6
Percent of

Grassland/ 6.2 10.0 9.6 115 24.2 17.1 10.8 6.6 31.3 5.0
Herbaceous

ﬁié?ﬁ?é/ﬂfay 17.4 223 14.1 37.1 16.7 21.5 30.1 26.7 24.5 27.8
Eﬁ[tci\f;‘tte%fuops 0.1 0.4 0.2 0.0 0.7 0.3 0.1 0.0 0.0 0.0
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WQM Station
Sans Bois
Landuse .
Four_che Sans Bois Creek- Longtown . ST Brushy Blue Peaceable Beaver
Category Maline . Mill Creek | Creek off
Creek Mountain Creek Creek Creek Creek Creek
Creek U.S. 270
Fork
Waterbody ID OK220];%%O40020 OK2202_(1%040010 OK2202_%%040050 OK2206_%%010070 OKZZOiC;%OlOlOO OK220§%%030010 OK220§C1%030010 OK2206_%%030020 OK220§%%030050 OK2206_%%040030
S\fergzgggf Woody 2.6 1.2 0.7 1.1 0.0 3.0 0.8 1.4 0.1 1.8
Percent of
Ergr%;gcee”gus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wetlands
@)‘chsegtp;”t(%"i‘)ter 463 117 86 261 158 216 344 101 101 11
g%rgs gggfg’pe‘j’ 4,034 1,605 675 865 1,671 1,090 2,272 1,372 928 206
fg\:flsn?een"seit';pe‘j’ 155 210 24 5 87 113 170 210 22 12
Acres Developed, 34 33 2 4 13 34 103 70 6 2
Medium Intensity
Acres Developed, 8 14 0 0 2 16 0 56 2 0
High Intensity
Acres Barren Land
(Rock/Sand/Clay) 198 13 80 8 0 0 3 42 19 0
’F*g::tDeC'd“"“S 67,532 22,413 23,319 16,396 27,261 5,661 41,272 5,710 12,909 3,823
ég:zztE"ergree” 15,655 7,434 7,879 845 236 54 5,342 823 14 1,760
ﬁg:gzt'\’“xed 15,097 5,089 3,027 1,961 0 208 2,856 1,115 0 832
Acres Shrub/Scrub 2,024 819 760 1,010 0 161 2,179 113 2 58
ﬁg‘;‘f}i gjjss'a”d/ 8,008 5,689 4,701 4,894 12,174 2,225 10,152 980 0,916 512
Acres Pasture/Hay | 24,761 12,685 6,855 15,798 8,428 2,794 28,184 3,045 7,771 2,853
’éfgf)i Cultivated 115 215 100 21 330 40 69 0 0 2
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Sans Bois Creek Bacteria TMDLs Introduction
WQM Station
Sans Bois
Landuse .
Four_che Sans Bois Creek- Longtown . ST Brushy Blue Peaceable Beaver
Category Maline . Mill Creek | Creek off
Creek Mountain Creek Creek Creek Creek Creek
Creek U.S. 270
Fork
WaterbOdy |D OK2201_(())(())O40020 OK2202_(‘)1(())O40010 OK2202_(())(())O40050 OK220€1(())(())OIOO7O OK220(ig%010100 OK220(i%%030010 OK220(i(i%030010 OK220€1(())(())O30020 OK220(i%%030050 OK220€1(())(())O40030
C\féﬁ;:gg"dy 3,670 658 321 489 2 396 781 211 35 180
Acres Emergent
Herbaceous 26 1 0 0 6 4 8 0 0 0
Wetlands
Total (Acres) 142,682 56,995 48,731 42,557 50,368 1 3,015 93,736 14,751 31,725 10,251
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Sans Bois Creek Bacteria TMDLs

Introduction

Figure 1-1

Watersheds Not Supporting Primary Body ©ntact Recreation Use within the Study Area
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Sans Bois Creek Bacteria TMDLs Problem Identifmatnd Water Quality Target

SECTION 2
PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

2.1  Oklahoma Water Quality Standards

Title 785 of the Oklahoma Administrative Code auibes the Oklahoma Water Resources
Board (OWRB) to promulgate Oklahoma’s water quaktyndards (OWRB 2006). The
OWRB has statutory authority and responsibility acenming establishment of state water
quality standards, as provided under 82 Oklahonautt [O.S.], 81085.30. This statute
authorizes the OWRB to promulgate rulesvhich establish classifications of uses of watédrs o
the state, criteria to maintain and protect suchssifications, and other standards or policies
pertaining to the quality of such wateff.S. 82:1085:30(A)] Beneficial uses are designated
for all waters of the state. Such uses are predethrough restrictions imposed by the
antidegradation policy statement, narrative wataslity criteria, and numerical criteria
(OWRB 2006). The beneficial uses designated foe tRourche Maline Creek
(OK220100040020), Sans Bois Creek (OK2202000400%8hs Bois Creek-Mountain Fork
(OK220200040050), Longtown Creek (OK2206000100Mi)| Creek (OK220600010100),
Brushy Creek (OK220600030010), Blue Creek (OK22@@E30010), Peaceable Creek
(OK220600030050), and Beaver Creek (OK220600040080ude PBCR, public/private
water supply, warm water aquatic community, indakt@nd municipal process and cooling
water, agricultural water supply, public and prevawater supply, fish consumption, and
aesthetics. The TMDLs in this report only addréss PBCR-designated use. Table 2-1, an
excerpt from Appendix B of the 2004 Integrated RepODEQ 2004), summarizes the PBCR
use attainment status for the waterbodies of thely\SArea and targeted TMDL date. The
TMDL date for a stream segment indicates the pyicof the stream segment for which a
TMDL needs to be developed. The TMDLs establisimethis report are a necessary step in
the process to restore the PBCR use designatiaafdr waterbody.

Table 2-1 Excerpt from the 2004 Integrated Report -Comprehensive Waterbody
Assessment Category List

0 >
Q@ @ =
= I @ o
Waterbody ID Waterbody Name = g‘ a >0 R"
© 21 a s8¢
g IS = = S
N ©) = oo
OK220100040020_00 | Fourche Maline Creek 36.942 | 5 | 2005 N
OK220200040010_40 | Sans Bois Creek 27.8 5 | 2008 N
0OK220200040050_00 | Sans Bois Creek-Mountain Fork 18.84 5 | 2008 N
OK220600010070_00 | Longtown Creek 25.71 5 | 2006 N
OK220600010100_20 | Mill Creek 24.16 5 | 2005 N
OK220600030010_00 | Brushy Creek, Off U.S. 270 5.68 5 | 2005 N
OK220600030010_10 | Brushy Creek 25.33 5 | 2005 N
OK220600030020_00 | Blue Creek 14 5 | 2010 N
OK220600030050_00 | Peaceable Creek 17.14 5 | 2006 N
OK220600040030_00 | Beaver Creek 12.26 5 | 2006 N
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Sans Bois Creek Bacteria TMDLs Problem Identifmatnd Water Quality Target

N = Not Supporting; Source: 2004 Integrated Re@DEQ 2004

The definition of PBCR is summarized by the follogriexcerpt from Chapter 45 of the
Oklahoma WQSs.

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

(b) In waters designated for Primary Body Contaaciation...limits...shall apply only
during the recreation period of May 1 to Septem®@r The criteria for Secondary Body
Contact Recreation will apply during the remaindé¢ithe year.

To implement Oklahoma's WQS for PBCR, OWRB promtéga Chapter 46,
Implementation of Oklahoma’'s Water Quality Standaf@WRB 2007). The excerpt below
from Chapter 46: 785:46-15-6, stipulates how wgtality data will be assessed to determine
support of the PBCR use as well as how the watalitgjuarget for TMDLs will be defined for
each bacterial indicator.

(@) Scope. The provisions of this Section shallused to determine whether the
subcategory of Primary Body Contact of the benafiase of Recreation designated in OAC
785:45 for a waterbody is supported during the eatron season from May 1 through
September 30 each year. Where data exist for rfmiltjacterial indicators on the same
waterbody or waterbody segment, the determinatfarse support shall be based upon the use
and application of all applicable tests and data.

(b) Screening levels.
(1) The screening level for fecal coliform shalldbdensity of 400 colonies per 100ml.

(2) The screening level for Escherichia coli shmdla density of 235 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivetsralakes, and 406 colonies per 100 ml
in all other waters of the state designated as RryrBody Contact Recreation.

(3) The screening level for enterococci shall bdeasity of 61 colonies per 100 ml in
streams designated in OAC 785:45 as Scenic Rivetsralakes, and 108 colonies per 100 ml
in all other waters of the state designated as RrinBody Contact Recreation.

(c) Fecal coliform:

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect tal fealiform if the geometric mean of 400
colonies per 100 ml is met and no greater than 285%he sample concentrations from that
waterbody exceed the screening level prescribgd)inf this Section.

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

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect to fmadbrm if the geometric mean of 400
colonies per 100 ml is not met, or greater than 26f4he sample concentrations from that
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waterbody exceed the screening level prescribdt)iof this Section, or both such conditions
exist.
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(d) Escherichia coli (E. coli):

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect took.if the geometric mean of 126 colonies
per 100 ml is met, or the sample concentrationsnfrithat waterbody taken during the
recreation season do not exceed the screening pestribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of E. coli is not susceptiblatcassessment that Primary Body Contact
Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect tolEif the geometric mean of 126 colonies per
100 ml is not met and any of the sample concentratirom that waterbody taken during the
recreation season exceed a screening level prestiito (b) of this Section.

(e) Enterococci:

(1) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be fully supported with respect tereabcci if the geometric mean of 33
colonies per 100 ml is met, or the sample concéptra from that waterbody taken during the
recreation season do not exceed the screening pestribed in (b) of this Section, or both
such conditions exist.

(2) The parameter of enterococci is not susceptiblan assessment that Primary Body
Contact Recreation is partially supported.

(3) The Primary Body Contact Recreation subcategtagignated for a waterbody shall
be deemed to be not supported with respect to @ueci if the geometric mean of 33 colonies
per 100 ml is not met and any of the sample conaoms from that waterbody taken during
the recreation season exceed a screening levetpbesl in (b) of this Section.

Compliance with the Oklahoma WQS is based on mgetaguirements for all three
bacterial indicators. Where concurrent data ewistnultiple bacterial indicators on the same
waterbody or waterbody segment, each indicatorgmust demonstrate compliance with the
numeric criteria prescribed (OWRB 2006).

As stipulated in the WQS, utilization of the geontetmean to determine compliance for
any of the three indicator bacteria depends onctilection of five samples within a 30-day
period. For most WQM stations in Oklahoma theeeiasufficient data available to calculate
the 30-day geometric mean since most water qusdityples are collected once a month. As a
result, waterbodies placed on the 303(d) list fot supporting the PBCR are the result of
individual samples exceeding the instantaneougr@itor the long-term geometric mean of
individual samples exceeding the geometric meater@i for each respective bacterial
indicator. Targeting the instantaneous criteristalelished for the primary contact recreation
season (May®lto September 3%) as the water quality goal for TMDLs correspondstie
basis for 303(d) listing and may be protective ltd geometric mean criterion as well as the
criteria for the secondary contact recreation seasblowever, both the instantaneous and
geometric mean criteria fd&. coliand Enterococci will be evaluated as water quaditgets to
ensure the most protective goal is establisheddoh waterbody.
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The specific data assessment method for listingcator bacteria based on instantaneous
or single sample criterion is detailed in Oklahosn2004 Integrated Report. As stated in the
report, a minimum of 10 samples collected betweey B and September 30(during the
primary recreation season) is required to listgasent forE. coliand Enterococci.

A sample quantity exception exists for fecal califiothat allows waterbodies to be listed
for nonsupport of PBCR if there are less than I0mas. The assessment method states that if
there are less than 10 samples and the existingleaset already assures a nonsupport
determination, then the waterbody should be lisgedrMDL development. This condition is
true in any case where the small sample set denatestthat at least three out of six samples
exceed the single sample fecal coliform criteriom this case if four more samples were
available to meet minimum of 10 samples, this watilll translate to >25 percent exceedance
or nonsupport of PBCR.¢., three out of 10 samples = 33 percent exceedaie®)e. coliand
Enterococci, the 10-sample minimum was used, with@xception, in attainment
determination.

2.2 Problem Identification

Table 2-2 summarizes water quality data collecteding primary contact recreation
season from the WQM stations between 1999 and #0G&ch indicator bacteria. All the data
within this time frame were used to support theiglen to place specific waterbodies within
the Study Area on the ODEQ 2004 303(d) list (ODEQ4). Water quality data from the
primary and secondary contact recreation seasangpravided in Appendix A. For the data
collected between 1999 and 2003, evidence of ngustpf the PBCR use based only on fecal
coliform concentrations was observed in all watdies except Fourche Maline Creek and
Brushy Creek off U.S. 270. Evidence of nonsuppdrthe PBCR use based on Enterococci
concentrations was observed in Fourche Maline CaeekBrushy Creek off U.S. 270. There
was no evidence of nonsupport of the PBCR useddo@sE. colifor any of the waterbodies in
the Sans Bois Creek Study Area. In Appendix Chef ©DEQ 2004 Integrated Report, total
fecal coliform is also identified as a pollutantadncern for some 303(d) listed waterbodies.
This indicator is typically associated with evalogtuse impairment for waterbodies with
drinking water as a designated use. However, Isec#itere are no drinking water intakes
within 5 miles of the WQM stations associated wital fecal coliform samples collected, the
listing of this bacterial indicator in Category 5tbhe 2004 Integrated Report does not require
the development of a TMDL. Table 2-3 summarizeswaterbodies requiring TMDLs for not
supporting PBCR.

2.3 Water Quality Target

The Code of Federal Regulations (40 CFR 8130.7(cxtates that, “TMDLs shall be
established at levels necessary to attain and emaitihe applicable narrative and numerical
water quality standards.” For the WQM stationsureqg TMDLSs in this report, defining the
water quality target is somewhat complicated byuke of three different bacterial indicators
with three different numeric criterion for deternmg attainment of PBCR use as defined in the
Oklahoma WQSs. An individual water quality targeestablished for each bacterial indicator
since each indicator group must demonstrate comg®iavith the numeric criteria prescribed in
the Oklahoma WQS (OWRB 2006). As previously stabstause available bacteria data were
collected on an approximate monthly basis (see ApipeA) instead of at least five samples
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over a 30—-day period, data for these TMDLs areyaea and presented in relation to the
instantaneous criteria for fecal coliform and btita instantaneous and a long-term geometric
mean for botlE. coliand Enterococci.

All TMDLs for fecal coliform must take into accoutitat no more than 25 percent of the
samples may exceed the instantaneous numericiariteorE. coli and Enterococci, no more
than 10 percent of samples may exceed instantareeibeisa. Since the attainability of stream
beneficial uses forE. coli and Enterococci is based on the compliance ofeeitie
instantaneous or a long-term geometric mean aiterpercent reductions goals will be
calculated for both criteria. TMDLs will be based the percent reduction required to meet
either the instantaneous or long-term geometricneeigerion, whichever is less.

The water quality target for each waterbody wiaaincorporate an explicit 10 percent
MOS. For example, if fecal coliform is utilized éstablish the TMDL, then the water quality
target is 360 organisms per 100 milliliters (mL), dercent lower than the instantaneous water
quality criteria (400/100 mL). FolE. coli the instantaneous water quality target is
365 organisms/100 mL, which is 10 percent lowenttiee criterion value (406/100 mL), and
the geometric mean water quality target is 113 miegas/100 mL, which is 10 percent lower
than the criterion value (126/100 mL). For Ente the instantaneous water quality target is
97/100 mL, which is 10 percent lower than the ciote value (108/100 mL) and the geometric
mean water quality target is 30 organisms/100 mickvis 10 percent lower than the criterion
value (33/100 mL).

Each water quality target will be used to deternthreeallowable bacteria load which is derived
by using the actual or estimated flow record miiég by the instream criteria minus a
10 percent MOS. The line drawn through the alldedbad data points is the water quality
target which represents the maximum load for amgrgilow that still satisfies the WQS.
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Problem Identification and Water Quality Target

Table 2-2 Summary of Indicator Bacteria Samples fron Primary Body Contact Recreation Season, 1999-2003
Number of % of
_ Single Sample Geometric Number Samplt_as Samplt_as
Waterbody Indicator Water Quality Mean Exceeding | Exceeding Reason for
Waterbody ID . . . of ) ) _
Name Bacteria Criterion Concentration Samples Single Single Listing Change
(#/200ml) (count/100ml) Sample Sample
Criterion Criterion
FC 400 181 14 1 17%
OK220100030010 00 | Brazil Creek EC 406 117 3 1 33% Delist: Low
Sample Count
ENT 108 1414 2 2 100%
Fourche-Maline FC 400 144 24 6 25%
0OK220100040020_00 | Creek, off U.S. EC 406 103 24 5 21%
270, Red Oak ENT 108 215 24 16 67%
Sans Bois FC 400 184 10 3 30%
OK220200040010_40 Creek EC 406 150 2 1 50%
ENT 108 4000 1 1 100%
. FC 400 900 9 2 22% List: >Geo mean
Sans Bois Delist: Low
OK220200040050_00 | Creek - EC 406 669 2 2 100% '
Mountain Fork Sample Count
ENT 108 1200 2 2 100%
FC 400 324 9 4 44%
Delist: Low
OK220600010070_00 '(‘:‘;Qgtko""” EC 408 152 2 ! 50% Sample Count
ENT 108 6000 1 1 100% Delist: Low
Sample Count
. . FC 400 186 9 3 33%
0OK220600010100_20 #"(')"é;ii'f;”b EC 406 120 2 1 50%
ENT 108 1000 1 1 100%
Brushy Creek FC 400 107 26 6 23% Delist: <25%
OK220600030010_00 off U.S. 270 ' EC 406 66 26 5 19%
ENT 108 97 26 10 38%
FC 400 187 8 3 38%
OK220600030010_10 | Brushy Creek EC 406 187 1 0 0%
ENT 108 34000 1 1 100%
FC 400 781 13 7 54%
OK220600030020_00 g'gue Creek, SH EC 406 144 9 1 11%
ENT 108 747 9 9 100%
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Number of % of
Single Sample Geometric Number Samples Samples
Waterbody Indicator Water Quality Mean Exceeding | Exceeding Reason for
Waterbody ID . .S ] of ) ) _
Name Bacteria Criterion Concentration Samples Single Single Listing Change
(#/200ml) (count/100ml) P Sample Sample
Criterion Criterion
FC 400 834 5 3 60%
Delist: Low
0,
OK220600030020_00 S'USe Zc;gek’ EC 406 163 4 ! 25% Sample Count
ENT 108 372 4 3 75% Delist: Low
Sample Count
OK220600030050_00 Ef:glfab'e FC 400 365 8 4 50%
FC 400 340 9 3 33%
Delist: Low
0
OK220600040030_00 | Beaver Creek EC 406 1117 2 1 50% Sample Count
ENT 108 23000 1 1 100%

EC = E. coli; ENT = enterococci; FC = fecal colifor
Highlighted bacterial indicators require TMDL

Table 2-3 Waterbodies Requiring TMDLSs for Not Suppeating Primary Body Contact Recreation Use
_ Indicator Bacteria
WQM Station Waterbody ID Waterbody Name ;
FC ENT | E.coli
0OK220100040020-001AT 0K220100040020_00 Fourche Maline Creek X
0OK220200040010W 0OK220200040010_40 Sans Bois Creek X
0OK220200040050J 0OK220200040050_00 Sans Bois Creek-Mountain Fork X
0OK220600010070G 0OK220600010070_00 Longtown Creek X
0OK220600010100P 0OK220600010100_20 Mill Creek X
OK220600030010-001AT 0OK220600030010_00 Brushy Creek, Off U.S. 270 X
0OK220600030010T 0K220600030010_10 Brushy Creek X
0OK220600030020-002SR 0OK220600030020_00 Blue Creek X
0OK220600030050M 0OK220600030050_00 Peaceable Creek X
0OK220600040030G 0OK220600040030_00 Beaver Creek X

ENT = enterococci; FC = fecal coliform
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Sans Bois Creek Bacteria TMDLs Pollutant Source Assessment

SECTION 3
POLLUTANT SOURCE ASSESSMENT

A source assessment characterizes known and sedpsatirces of pollutant loading to
impaired waterbodies. Sources within a watershectategorized and quantified to the extent
that information is available. Bacteria origindtem warm-blooded animals; some plant life
and sources may be point or nonpoint in nature.

Point sources are permitted through the NPDES progrNPDES-permitted facilities that
discharge treated wastewater are required to mofatoone of the three bacterial indicators
(fecal coliform,E coli, or Enterococci) in accordance with its permitondoint sources are
diffuse sources that typically cannot be identifeei entering a waterbody through a discrete
conveyance at a single location. These sources imayve land activities that contribute
bacteria to surface water as a result of raintaibff. For the TMDLs in this report, all sources
of pollutant loading not regulated by NPDES arestd&red nonpoint sources. The following
discussion describes what is known regarding paimt nonpoint sources of bacteria in the
impaired watersheds.

3.1 NPDES-Permitted Facilities

Under 40CFR, 8122.2, a point source is describeal discernable, confined, and discrete
conveyance from which pollutants are or may be hdisged to surface waters. Certain
NPDES-permitted municipal plants are classifiech@slischarge facilities. NPDES-permitted
facilities classified as point sources that maytgbuate bacteria loading include:

* NPDES municipal wastewater treatment plants (WWTP);
* NPDES municipal no-discharge WWTP;

* NPDES municipal separate storm sewer discharge {4l
* NPDES Concentrated Animal Feeding Operation (CAFO).

Continuous point source discharges such as WWTdedd cesult in discharge of elevated
concentrations of fecal coliform bacteria if theidfection unit is not properly maintained, is of
poor design, or if flow rates are above the disitifen capacity. While the no-discharge
facilities do not discharge wastewater directlyatwaterbody, it is possible that the collection
systems associated with each facility may be acgoaf bacteria loading to surface waters.
Stormwater runoff from MS4 areas, which is now taged under the USEPA NPDES
Program, can also contain high fecal coliform ba&teoncentrations. There are no permitted
MS4s within the study area. CAFOs are recognizgdJBEPA as significant sources of
pollution, and may have the potential to causeossrimpacts to water quality if not properly
managed.

There are no NPDES permitted facilities of any typéhe contributing watershed of Sans
Bois Creek-Mountain Fork, Longtown Creek, Brushye€k off U.S. 270, Brushy Creek,
Peaceable Creek, and Beaver Creek.

Four of the watersheds in the Study Area OK22010028 00 (Fourche Maline Creek),
OK220200040010 40 (Sans Bois Creek), 0OK22060001®mO0 (Mill Creek), and
0OK220600030020_00 (Blue Creek) have a continuoud gource discharger.
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3.1.1 Continuous Point Source Discharges

The location of the NPDES permitted facilities whidischarge wastewater to surface
waters addressed in these TMDLs are shown in Figudreand is listed in Table 3-1. For the
purposes of the TMDLs calculated in Chapter 5, dabylity types identified in Table 3-1 as
Sewerage Systems are assumed to contribute batdada within the watersheds of the
impaired waterbodies.

Table 3-1 Point Source Discharges in the Study Area
. Design . .
NPDES Name Receiving Water Facility County Flow Actlv_e/ Facility
Permit No. Type Name Inactive ID
(mgd)
OK0030694 | Quinton, City | Ok220200040010_40 | Sewerage | iy o | 011 | Active | S20202
of Sans Bois Creek Services
OK0022861 City of Ok220600030020_00 | Sewerage | oo | 027 | Active | S20633
Hartshorne Blue Creek Systems
0K0028843 City of Ok220600030020_00 | Sewerage | iy o | 013 | Active | S20634
Haileyville Blue Creek Systems
Red Oak 0k220100040020_00 Sewerage
OK0031631 | Public Works Fourche Maline S g Latimer 0.09 Active S20106
. ystems
Authority Creek
Farrell-cooper | Ok220100040020_00 | Bituminous
OKG040001 Mining Co.- Fourche Maline Coal & Lig, | Latimer N/A Active
Red Oak West Creek Surface
Farrell-cooper- 0k220100040020_00 | Bituminous
OKG040015 . Fourche Maline Coal & Lig, | Latimer N/A Active
red Oak Mine
Creek Surface
Town of 0Ok220200040010 40 | Sewerage . .
OKG580009 Quinton Sans Bois Creek Systems Pittsburg N/A Inactive
Buckhorn 0k220100040020_00 Coal
OKO0035840 | Mining Co-Red Fourche Maline e Latimer N/A N/A
Mining
Oak Creek

N/A = not available

Discharge Monitoring Reports (DMR) were used toedeine the number of fecal
coliform analyses performed from 1998 through 2G6, maximum concentration during this
period, the number of violations occurring when thenthly geometric mean concentration
exceeded 200 colony-forming units (cfu)/100 mL, &ne number of violations when a daily
maximum concentration exceeded 400 cfu/100 mL. DdéRa for fecal coliform were only
available for the City of Hartshorne and the CityHaileyville (see Appendix B). The City of
Hartshorne WWTP discharge violated the monthly agerpermit limits for fecal coliform 17
percent of the time over the 101 month period fMay 1998 to September 2005 with monthly
average geometric mean concentrations ranging 288 cfu/100mL to 2,800 cfu/100 mL.
The City of Haileyville WWTP discharge violated theonthly average permit limits for fecal
coliform 13 percent of the time over the 101 mopéhiod from September 1998 to July 2006
with monthly average geometric mean concentraticaasging from 350 cfu/100 mL to
4,700 cfu/100 mL.
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Locations of NPDES-Permitted Facilitiesand Poultry Operations in the Study Area

Figure 3-1
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Sans Bois Creek Bacteria TMDLs Pollutant Source Assessment

3.1.2 NPDES No-Discharge Facilities and SSOs

There is one NPDES-permitted no-discharge facilitythe Brushy Creek watershed
(OK220600030010_00). For the purposes of these OI§J is assumed that no-discharge
facilities do not contribute bacteria loading t@ tBrushy Creek. However, it is possible the
wastewater collection systems associated with Wi&WTP could be a source of bacteria
loading, or that discharges may occur during lar@afall events that exceed the system’s
storage capacity.

Table 3-2 NPDES No-Discharge Facilities in the StydArea
Facility Facility ID County Facility Type Type Watershed
OK220600030010_00
Jones Academy S20660 Pittsburg Lagoon Municipal | Brushy Creek off U.S.
270

Sanitary sewer overflows (SSO) from wastewaterectibn systems, although infrequent,
can be a major source of fecal coliform loadingsteeams. SSOs have existed since the
introduction of separate sanitary sewers, and ramstcaused by blockage of sewer pipes by
grease, tree roots, and other debris that clogrskwes, by sewer line breaks and leaks, cross
connections with storm sewers, and inflow and tirgilon of groundwater into sanitary sewers.
SSOs are permit violations that must be addresgdtebresponsible NPDES permittee. The
reporting of SSOs over the last 6 years has baengly encouraged by USEPA, primarily
through enforcement and fines. While not all seassrflows are reported, ODEQ has some
data on SSOs available. There were 157 SSO ooco@seranging from 100 to 53,000 gallons,
reported in the Sans Bois Creek Study Area betw@etober 1991 and January 2007. A
summary of the reported SSOs in the Sans Bois C3talty Area are provided in Table 3-3.
Additional data on each individual SSO event avigled in Appendix B.

Table 3-3 Sanitary Sewer Overflow Summary
Amount
Facility NPDES » Facilty | Number of Date Range (Gallons)
X Receiving Water Occurrenc
Name Permit No. ID .
es From To Min Max
Haileyville | OK0028843 OKZZQE%OS:?SSEO—OO S20634 51 01/26/1998 | 03/04/2004 | 150 | 53,000
Hartshorne | OK0022861 OKZZSEJ%ngggfo—OO S$20633 35 08/06/1992 | 01/12/2007 | 0 | 12,000
Quinton | OK0030694 | OK220200040010_40 | o515 4 12/13/1992 | 11/19/2002 | 0 | 2,200
Sans Bois Creek
0OK220100040020_00
Red Oaks | OK0031631 Fourche Maline S20106 67 10/25/1991 | 03/09/2006 0 100
Creek

SSOs are a common result of the aging wastewdtastructure around the state. DEQ
has been ahead of other states and, in some &#3Asiself in its handling of SSOs. Due to
the widespread nature of the SSO problem, DEQdmasséd its limited resources to first target
SSOs that result in definitive environmental hasach as fish kills, or lead to citizen
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Sans Bois Creek Bacteria TMDLs Pollutant Source Assessment

complaints. All SSOs falling in these two categeriare addressed through DEQ’s formal
enforcement process. A Notice of Violation (NO¥Yirst issued to the owner of the collection
system and a Consent Order (CO) is negotiated ketwee owner and DEQ to establish a
schedule for necessary collection system upgradebkninate future SSOs.

Another target area for DEQ is chronic SSOs fronD&B major facilities, those with a
total design flow in excess of 1 MGD. DEQ periadig reviews the bypass reports submitted
by these major facilities and identifies probleraaa and chronic SSOs. When these problems
are attributable to wet weather, DEQ endeavorsntereinto a CO with the owner of the
collection system to establish a schedule for reaoggepairs. When the problems seem to be
dry weather-related, DEQ will encourage the owrfethe collection system to implement the
proposed Capacity, Management, Operation, and Elamce (CMOM) guidelines aimed at
minimizing or eliminating dry weather SSOs. Thisiten accomplished through entering into
a Consent Order to establish a schedule for impiatien and annual auditing of the CMOM
program.

All SSOs are considered unpermitted dischargesrusidee statute and DEQ regulations.
The smaller towns have a smaller reserve, are tikelg to use utility revenue for general
purposes, and/or tend to budget less for ongoid¢paipreventive maintenance. If and when
DEQ becomes aware of chronic SSOs (more than onedrsingle location in a year) or
receives a complaint about an SSO in a smaller aamityn DEQ will pursue enforcement
action. Enforcement almost always begins with siseiance of an NOV and, if the problem is
not corrected by a long-term solution, DEQ willeninto a CO with the facility for a long-
term solution. Long-term solutions usually begirthaganitary sewer evaluation surveys
(SSESSs). Based on the result of the SSES, thétieitan prioritize and take corrective action.

3.1.3 NPDES Municipal Separate Storm Sewer Discharg e
Phase | MS4

In 1990 the USEPA developed rules establishing €had the NPDES Stormwater
Program, designed to prevent harmful pollutantsfleing washed by stormwater runoff into
MS4s (or from being dumped directly into the MS4)dahen discharged into local water
bodies (USEPA 2005). Phase | of the program redquiperators of medium and large MS4s
(those generally serving populations of 100,000goeater) to implement a stormwater
management program as a means to control polluitechatges. Approved stormwater
management programs for medium and large MS4seanéired to address a variety of water
quality-related issues, including roadway runoff nagement, municipal-owned operations,
and hazardous waste treatment. There are no PNt permits in the Study Area.

Phase Il MS4

Phase Il of the rule extends coverage of the NPBE8nwater Program to certain small
MS4s. Small MS4s are defined as any MS4 that tsanmedium or large MS4 covered by
Phase | of the NPDES Stormwater Program. Phassllires operators of regulated small
MS4s to obtain NPDES permits and develop a storemvatinagement program. Programs are
designed to reduce discharges of pollutants tdrtteximum extent practicable,” protect water
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quality, and satisfy appropriate water quality rnegments of the CWA. Small MS4
stormwater programs must address the following mimn control measures:

* Public Education and Outreach;

* Public Participation/Involvement;

 lllicit Discharge Detection and Elimination;

» Construction Site Runoff Control,

* Post- Construction Runoff Control; and

» Pollution Prevention/Good Housekeeping.

The small MS4 General Permit for communities in @kima became effective on

February 8, 2005. There are no permitted MS4sinvithe study area. ODEQ provides
information on the current status of its MS4 progren its website, found at:

http://www.deq.state.ok.us/WQDnew/stormwater/ms4/

3.1.4 Concentrated Animal Feeding Operations
There are no NPDES-permitted CAFO facilities witthie Study Area.

3.2 Nonpoint Sources

Nonpoint sources include those sources that cammatentified as entering the waterbody
at a specific location. Bacteria originate fromatusuburban, and urban areas. The following
section describes possible major nonpoint souroesributing fecal coliform loading within
the Study Area.

These sources include wildlife, various agriculkwaetivities and domesticated animals,
land application fields, urban runoff, failing oteswastewater disposal (OSWD) systems, and
domestic pets. As previously stated in Subse@i@nthere are no NPDES permitted facilities
of any type in the contributing watershed of SansEreek-Mountain Fork, Longtown Creek,
Brushy Creek, Peaceable Creek, and Beaver Creekeftine, nonsupport of PBCR use is
caused by nonpoint sources of bacteria only.

Bacteria associated with urban runoff can emanate fhumans, wildlife, comercially
raised farm animals, and domestic pets. Wateritguddta collected from streams draining
urban communities often show existing concentratioh fecal coliform bacteria at levels
greater than a state’s instantaneous standardgud under USEPA’s National Urban Runoff
Project indicated that the average fecal colifoonaentration from 14 watersheds in different
areas within the United States was approximately0o®/100 mL in stormwater runoff
(USEPA 1983). Water quality data collected frstmeams draining many of the nonpermitted
communities show existing loads of fecal coliformcteria at levels greater than the State’s
instantaneous standards. Best management pra¢B&#B8) such as buffer strips, repair of
leaking sewage collection systems, elimination lb€iti discharges and proper disposal of
domestic animal waste, can reduce bacteria loadimgaterbodies.
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3.2.1 Wildlife

Fecal coliform bacteria are produced by all warmelled animals, including wildlife such
as mammals and birds. In developing bacteria TMDIis important to identify the potential
for bacteria contributions from wildlife by wateesh Wildlife is naturally attracted to riparian
corridors of streams and rivers. With direct ascesthe stream channel, wildlife can be a
concentrated source of bacteria loading to a wathrb Fecal coliform bacteria from wildlife
are also deposited onto land surfaces, where it beayashed into nearby streams by rainfall
runoff. Currently there are insufficient data dable to estimate populations and spatial
distribution of wildlife and avian species by wateed. Consequently it is difficult to assess
the magnitude of bacteria contributions from wilgspecies as a general category.

However, adequate data are available by countystonate the number of deer by
watershed. This report assumes that deer halbit¢hides forests, croplands, and pastures.
Using Oklahoma Department of Wildlife and Consanratounty data, the population of deer
can be roughly estimated from the actual numbeteefr harvested and harvest rate estimates.
Because harvest success varies from year to yesmdban weather and other factors, the
average harvest from 1999 to 2003 was combined antlestimated annual harvest rate of
20 percent to predict deer population by countging the estimated deer population by county
and the percentage of the watershed area withih eagnty, a wild deer population can be
calculated for each watershed. Table 3-4 provithes estimated number of deer for each
watershed.

Table 3-4 Estimated Deer Populations

Waterbody ID Waterbody Name Deer Acre
0OK220100040020_00 | Fourche Maline Creek 809 142,675
OK220200040010_40 | Sans Bois Creek 694 57,005
0OK220200040050_00 | Sans Bois Creek-Mountain Fork 575 48,743
OK220600010070_00 | Longtown Creek 539 42,542
OK220600010100_20 | Mill Creek 482 50,365
OK220600030010_00 | Brushy Creek off U.S. 270 155 13,042
OK220600030010_10 | Brushy Creek 1,116 93,792
OK220600030020_00 | Blue Creek 176 14,743
OK220600030050_00 | Peaceable Creek 378 31,711
0OK220600040030_00 | Beaver Creek 92 10,236

According to a study conducted by ASAE (the Amaric&ociety of Agricultural
Engineers), deer release approximately Sxf€cal coliform units per animal per day
(ASAE 1999). Although only a fraction of the tofi@cal coliform loading produced by the
deer population may actually enter a waterbody,e$ttmated fecal coliform production for
deer provided in Table 3-5 in cfu/day provides &atree magnitude of loading in each
watershed.
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Table 3-5 Estimated Fecal Coliform Production for 2er
Fecal
Watershed Wild Deer Es.timated Progluction
Waterbody ID Waterbody Name Area ; Wild Deer | (x 10" cfu/day)
(acres) “EpukELe per acre of Deer
Population
0OK220100040020_00 | Fourche Maline Creek 142,675 809 0.006 4,046
0OK220200040010_40 | Sans Bois Creek 57,005 694 0.012 3,470
0K220200040050_00 | Sans Bois Creek- 48,743 575 0.012 2,876
- Mountain Fork
0OK220600010070_00 | Longtown Creek 42,542 539 0.013 2,694
0OK220600010100_20 | Mill Creek 50,365 482 0.010 2,412
0OK220600030010_00 E%Shy Creek off U.S. 13,042 155 0.012 773
0OK220600030010_10 | Brushy Creek 93,792 1116 0.012 5,579
0OK220600030020_00 | Blue Creek 14,743 176 0.012 878
0OK220600030050_00 | Peaceable Creek 31,711 378 0.012 1,888
0OK220600040030_00 | Beaver Creek 10,236 92 0.009 458

3.2.2 Non-Permitted Agricultural Activities and Dom  esticated Animals

There are a number of non-permitted agriculturéiVaies that can also be sources of fecal
bacteria loading. Agricultural activities of great concern are typically those associated with
livestock operations (Drapcho and Hubbs 2002). foHewing are examples of commercially
raised farm animal activities that can contributdacteria sources:

* Processed commercially raised farm animal manureftisn applied to fields as
fertilizer, and can contribute to fecal bacteriadmg to waterbodies if washed into
streams by runoff.

* Animals grazing in pastures deposit manure comgirfecal bacteria onto land
surfaces. These bacteria may be washed into veatexbby runoff.

* Animals often have direct access to waterbodiescandorovide a concentrated source
of fecal bacteria loading directly into streams.

Table 3-6 provides estimated numbers of commeycralised farm animal by watershed
based on the 2002 U.S. Department of Agricultur&{8) county agricultural census data
(USDA 2002). The estimated animal populations abl€ 3-6 were derived by using the
percentage of the watershed within each countycaBge the watersheds are generally much
smaller than the counties, and commercially raisgth animals are not evenly distributed
across counties or constant with time, these aughrestimates only. Poultry birds are the
most abundant species in the Study Area; howewsf tattle generate the largest amount of
fecal coliform and often have direct access tattgaired waterbodies.

Detailed information is not available to describe quantify the relationship between
instream concentrations of bacteria and land agjpdic of manure. The estimated acreage by
watershed where manure was applied in 2002 is showable 3-6. These estimates are also
based on the county level reports from the 2002 AN$Dunty agricultural census, and thus
represent approximations of the land applicati@aan each watershe®ecause of the lack of
specific data, for the purpose of these TMDLs, lapplication of animal manure is not
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guantified in Table 3-7 but is considered a potnsource of bacteria loading to the
waterbodies in the Sans Bois Creek Study Area. tosltry feeding operations are regulated
by ODAFF, and are required to land apply chickerstean accordance with their Animal
Waste Management Plans or Comprehensive Nutriemalyisment Plans. While these plans
are not designed to control bacteria loading, lmeahagement practices and conservation
measures, if properly implemented, could reducectimgribution of bacteria from this group of
animals to the watershed.

According to a study conducted by the ASAE, thdyd&ical coliform production rates by
species were estimated as follows (ASAE 1999):

» Beef cattle release approximately 1.04E+11 fechfiocon counts per animal per day;
» Dairy cattle release approximately 1.01E+11 pemahiper day

* Swine release approximately 1.08E+10 per animatipgr

* Chickens release approximately 1.36E+08 per anp@iatiay

* Sheep release approximately 1.20E+10 per animalaer

* Horses release approximately 4.20E+08 per anieratiay;

* Turkey release approximately 9.30E+07 per animabtpg

* Ducks release approximately 2.43E+09 per animatlpgr

* Geese release approximately 4.90E+10 per animalger

Using the estimated animal populations and thelfeobdform production rates from
ASAE, an estimate of fecal coliform production fraach group of commercially raised farm
animals was calculated in each watershed of thdyStuea in Table 3-7. Note that only a
small fraction of these fecal coliform are expediedepresent loading into waterbodies, either
washed into streams by runoff or by direct deposifrom wading animals. Cattle appear to
represent the largest source of fecal bacteria.

For informational purposes, data on poultry operetiprovided by Oklahoma Department
of Agriculture, Food and Forestry (ODAFF) are pdwrd in Table 3-8. This poultry data was
last updated on April 17, 2004. Table 3-8 listsemtimated number of birds within select
watersheds for which data are available. Thesebewnare considered more representative
since they are based on the number of contractrgaperations within the selected watershed
because they are derived from an ODAFF geograpticrmation system inventory. The
general location of poultry operations are showrFigure 3-1. However, for consistency,
estimated fecal coliform production for the generategory of poultry is based on USDA
county agriculture census numbers as summarizédbie 3-7.
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Table 3-6 Commercially Raised Farm Animals and Mante Application Area Estimates by Watershed
Cattle & Dairy Horses & Sheep & | Hogs | Ducks & | Chicken & FETES €
Waterbody ID Waterbody Name X Goats ; Manure
Calves-all Cows Ponies Lambs & Pigs Geese Turkeys o
Application
OK220100040020_00 | Fourche Maline Creek | 10,531 13 434 250 80 2,114 37 601,110 1,797
OK220200040010_40 | Sans Bois Creek 6,029 24 200 78 40 735 25 119,256 553
0K220200040050_00 | Sans Bois Creek- 5,141 15 170 66 27 1,221 20 178,941 657
- Mountain Fork
OK220600010070_00 | Longtown Creek 4,669 21 152 58 33 386 20 79,666 405
OK220600010100_20 | Mill Creek 5,597 46 226 41 10 1,794 6 51 267
0OK220600030010_00 E%Shy Creek off U.S. 1,288 6 45 18 11 14 5 292 53
OK220600030010_10 | Brushy Creek 9,302 44 325 129 77 76 39 2,136 388
OK220600030020 00 | Blue Creek 1,464 7 51 20 12 12 6 336 61
OK220600030050 00 | Peaceable Creek 3,148 15 110 44 26 26 13 723 131
OK220600040030_00 | Beaver Creek 742 1 32 15 4 159 2 3 17
Table 3-7 Fecal Coliform Production Estimates for ®mmercially Raised Farm Animals (x18 number/day)
Cattle & Dairy Horses & Sheep & Hogs Ducks & Chickens
biEtEeEe 5 BUEHEREEe i NETTE Calves-all Cows Ponies SLE Lambs & Pigs Geese & Turkeys ezl
OK220100040020_00 | Fourche Maline Creek | 1,095,190 1,327 182 N/A 955 22,827 577 81,750 1,202,810
OK220200040010_40 | Sans Bois Creek 627,018 2,399 84 N/A 484 7,934 340 16,219 654,479
OK220200040050_00 | S2ns Bois Creek- 534,672 1,476 71 N/A 319 13,184 260 24,336 574,318
Mountain Fork
OK220600010070_00 | Longtown Creek 485,559 2,114 64 N/A 401 4,170 273 10,834 503,415
OK220600010100_20 | Mill Creek 582,094 4,692 95 N/A 123 19,374 202 7 606,586
0K220600030010_00 E%Shy Creek off U.S. 133,977 602 19 N/A 127 151 80 40 134,996
OK220600030010_10 | Brushy Creek 967,452 4,394 137 N/A 922 817 579 290 974,590
OK220600030020 00 | Blue Creek 152,276 692 21 N/A 145 129 91 46 153,399
OK220600030050 00 | Peaceable Creek 327,347 1,487 46 N/A 312 276 196 98 329,762
OK220600040030_00 | Beaver Creek 77,179 58 14 N/A 54 1,717 38 0 79,059
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Table 3-8 Estimated Poultry Numbers for Contract Giowers Inventoried by ODAFF

Waterbody ID Waterbody Name County Type Esté?;;ed
0OK220100040020_00 | Fourche Maline Creek Latimer Broilers 45,000
0OK220100040020_00 | Fourche Maline Creek Le Flore Broilers 430,000
OK220200040010_40 | Sans Bois Creek Haskell Layers 18,000
OK220200040010_40 | Sans Bois Creek Pittsburg Broilers 70,000
0OK220200040050_00 | Sans Bois Creek-Mountain Fork Haskell Broilers 116,000

3.2.3 Failing Onsite Wastewater Disposal Systems an  d lllicit Discharges

ODEQ is responsible for implementing the regulaiaf Title 252, Chapter 641 of the
Oklahoma Administrative Code, which define desitandards for individual and small public
onsite sewage disposal systems (ODEQ 2004a). OSY§tems and illicit discharges can be a
source of bacteria loading to streams and riv&acteria loading from failing OSWD systems
can be transported to streams in a variety of wanduding runoff from surface ponding or
through groundwater. Fecal coliform-contaminatesugdwater discharges to creeks through
springs and seeps.

To estimate the potential magnitude of OSWDs fduxmdteria loading, the number of
OSWD systems was estimated for each watershed. e$tmate of OSWD systems was
derived by using data from the 1990 U.S. CensuS.(Gensus Bureau 2000). The density of
OSWD systems within each watershed was estimatedivgling the number of OSWD
systems in each census block by the number of atreach census block. This density was
then applied to the number of acres of each cebhkk within a WQM station watershed.
Census blocks crossing a watershed boundary relgaatditional calculation to estimate the
number of OSWD systems based on the proportiomefcensus tracking falling within each
watershed. This step involved adding all OSWD ayst for each whole or partial census
block.

Over time, most OSWD systems operating at full capawill fail. OSWD system
failures are proportional to the adequacy of ae&ahinimum design criteria (Hall 2002). The
1995 American Housing Survey conducted by the W®nsus Bureau estimates that,
nationwide, 10 percent of occupied homes with OS\#iBtems experience malfunctions
during the year (U.S. Census Bureau 1995). A stuaylucted by Reed, Stowe & Yanke, LLC
(2001) reported that approximately 12 percent &f @SWD systems in northeast Texas
(adjacent to the study area) were chronically nmalfioning. Most studies estimate that the
minimum |ot size necessary to ensure against can&ion is roughly one-half to one acre
(Hall 2002). Some studies, however, found thasipés in this range or even larger could still
cause contamination of ground or surface water(&lsity of Florida 1987). It is estimated
that areas with more than 40 OSWD systems per squale (6.25 septic systems per
100 acres) can be considered to have potentialagonation problems (Canter and
Knox 1986). Table 3-9 summarizes estimates of smvand unsewered households for each
watershed in the study area.

J2\planning\TMDL\Bacteria TMDLs\Parsons\ 12007\3 SBitss(10)\SanBois_FINAL_09-11-08.doc 3 = 1 1 F I NA L

September 2008



Sans Bois Creek Bacteria TMDLs Pollutant Source Assessment

Table 3-9 Estimates of Sewered and Unsewered Houséds

Public | Septic | Other | Housin %
etz I Wietezty N Sewer Taf)nk Means Unitsg Sewered
OK220100040020_00 | Fourche Maline Creek 165 362 22 549 30%
OK220200040010_40 | Sans Bois Creek 83 149 6 239 35%
0OK220200040050_00 | Sans Bois Creek-Mountain Fork 54 234 29 318 17%
0OK220600010070_00 | Longtown Creek 36 113 5 155 24%
OK220600010100_20 | Mill Creek 5 60 5 70 7%
OK220600030010_00 | Brushy Creek off U.S. 270 30 18 1 49 60%
OK220600030010_10 | Brushy Creek 204 154 8 366 56%
OK220600030020_00 | Blue Creek 35 21 1 57 61%
OK220600030050_00 | Peaceable Creek 47 32 1 81 58%
OK220600040030_00 | Beaver Creek 41 30 1 72 57%

For the purpose of estimating fecal coliform loadin watersheds, an OSWD failure rate
of 8 percent was used. Using this 8 percent faitate, calculations were made to characterize
fecal coliform loads in each watershed.

Fecal coliform loads were estimated using the Withg equation (USEPA 2001):

6
4 counts_ (# Failing system);x 10°counts) (  70gal x[# person()>< 37852ﬂ
day - 100ml personda househol gal

The average of number of people per household afasilated to be 2.44 for counties in
the Study Area (U.S. Census Bureau 2000). Appratety 70 gallons of wastewater was
estimated to be produced on average per persodayefMetcalf and Eddy 1991). The fecal
coliform concentration in septic tank effluent westimated to be £@er 100 mL of effluent
based on reported concentrations from a numbeuloifigned reports (Metcalf and Eddy 1991,
Canter and Knox 1985; Cogger and Carlile 1984)in@J¢his information, the estimated load
from failing septic systems within the watershedswummarized below in Table 3-10.
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Pollutant Source Assessment

Table 3-10  Estimated Fecal Coliform Load from OSWDBystems
# of Estimated
Septic | Failing Loagis 35
Waterbody ID Waterbody Name Acres . Septic Tanks
Tank Septic (x 10°
Tl counts/day)
OK220100040020_00 | Fourche Maline Creek 142,675 362 43 281
OK220200040010_40 | Sans Bois Creek 57,005 149 18 116
0OK220200040050_00 | Sans Bois Creek-Mountain Fork | 48,743 234 28 181
0OK220600010070_00 | Longtown Creek 42,542 113 14 88
OK220600010100_20 | Mill Creek 50,365 60 7 46
OK220600030010_00 | Brushy Creek off U.S. 270 13,042 18 2 14
OK220600030010_10 | Brushy Creek 93,792 154 18 119
OK220600030020_00 | Blue Creek 14,743 21 3 16
OK220600030050_00 | Peaceable Creek 31,711 32 4 25
OK220600040030_00 | Beaver Creek 10,236 30 4 23

3.2.4 Domestic Pets

Fecal matter from dogs and cats, which is trangdax streams by runoff from urban and
suburban areas can be a potential source of bad¢teding. On average nationally, there are
0.58 dogs per household and 0.66 cats per housetfiderican Veterinary Medical
Association 2004). Using the U.S. census dathebtock level (U.S. Census Bureau 2000),
dog and cat populations can be estimated for eastiershed. Table 3-11 summarizes the
estimated number of dogs and cats for the watesstieithe Study Area.

Table 3-11  Estimated Numbers of Pets

Waterbody ID Waterbody Name Dogs Cats
0OK220100040020_00 | Fourche Maline Creek 308 363
0OK220200040010_40 | Sans Bois Creek 134 158
OK220200040050_00 | Sans Bois Creek-Mountain Fork 178 210
OK220600010070_00 | Longtown Creek 87 102
OK220600010100_20 | Mill Creek 39 46
OK220600030010_00 | Brushy Creek off U.S. 270 27 32
OK220600030010_10 | Brushy Creek 205 242
OK220600030020_00 | Blue Creek 32 38
OK220600030050_00 | Peaceable Creek 45 53
OK220600040030_00 | Beaver Creek 40 48

Table 3-12 provides an estimate of the fecal cofiftoad from pets. These estimates are
based on estimated fecal coliform production rafes.4x1¢ per day for cats and 3.3X1per
day for dogs (Schueler 2000).
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Pollutant Source Assessment

Table 3-12  Estimated Fecal Coliform Daily Productio by Pets (x 16)

Waterbody ID Waterbody Name Dogs Cats Total
0OK220100040020_00 | Fourche Maline Creek 1,015 196 1,211
0OK220200040010_40 Sans Bois Creek 442 85 527
0K220200040050 00 | Sans Bois Creek-Mountain Fork 587 113 700
0OK220600010070_00 Longtown Creek 286 55 341
OK220600010100_20 | Mill Creek 129 25 154
OK220600030010_00 | Brushy Creek off U.S. 270 91 17 108
OK220600030010_10 | Brushy Creek 677 131 808
0OK220600030020_00 Blue Creek 106 20 126
0OK220600030050_00 Peaceable Creek 149 29 178
0OK220600040030_00 Beaver Creek 133 26 159

3.3

Summary of Bacteria Sources

NPDES-permitted facilities operate in a few of thatersheds in the Study Area but most
of the point sources are relatively minor and toe most part tend to meet instream water
quality criteria in their effluent. Thus, nonposturces are considered to be the major source

of bacteria loading in each watershed.

bacteria loading in each impaired watershed.

Table @B marizes the suspected sources of

Table 3-13  Estimated Major Source of Bacteria Loathg by Watershed
Waterbody ID Waterbody Name SPomt N Eln[Zelh: Major Source
ources Sources
0OK220100040020_00 | Fourche Maline Creek Yes Yes Nonpoint
0OK220200040010_40 | Sans Bois Creek Yes Yes Nonpoint
0OK220200040050_00 | Sans Bois Creek-Mountain Fork No Yes Nonpoint
0OK220600010070_00 | Longtown Creek No Yes Nonpoint
0OK220600010100_20 | Mill Creek Yes Yes Nonpoint
0OK220600030010_10 | Brushy Creek No Yes Nonpoint
OK220600030010_00 | Brushy Creek off U.S. 270 No Yes Nonpoint
0OK220600030020_00 | Blue Creek Yes Yes Nonpoint
OK220600030050_00 | Peaceable Creek No Yes Nonpoint
OK220600040030_00 | Beaver Creek No Yes Nonpoint

Table 3-14 below provides a summary of the estitchéeal coliform loads in percentage
for the four major nonpoint source categories (ca&mumally raised fan animals, pets, deer and
septic tanks) that are contributing to the elevdiadteria concentrations in each watershed.
Commercially raisedarm animals are estimated to be the primary contributofrsfecal
coliform loading to land surfaces. It must be dateat while no data are available to estimate
populations and fecal loading of wildlife other thdeer, a number of bacteria source tracking
studies demonstrate that wild birds and mammalesemt a major source of the fecal bacteria
found in streams.

The magnitude of loading to a stream may not reflee magnitude of loading to land
surfaces. While no studies quantify these effdmasteria may die off or survive at different
rates depending on the manure characteristics athéer of other environmental conditions.
Manure handling practices, use of BMPs, and reddtication to streams can also affect stream
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Sans Bois Creek Bacteria TMDLs Pollutant Source Assessment

loading. Also, the structural properties of somanores, such as cow patties, may limit their
washoff into streams by runoff. Because littegpplied in a pulverized form, it could be a
larger source during storm runoff events. The $8oeek report showed that poultry litter was
about 71% of the high flow load and cow pats ctwmted only about 28% of it (Missouri
Department of Natural Resources, 2003). The ShomdlCreport also showed that poultry litter
was insignificant under low flow conditions up t6% frequency. In contrast, malfunctioning
septic tank effluent may be present in pools onstiréace, or in shallow groundwater, which
may enhance its conveyance to streams.

Table 3-14  Summary of Daily Fecal Coliform Load Estnates from Nonpoint Sources
to Land Surfaces

Commercially Septic
Waterbody ID Waterbody Name Raised Farm Pets Deer

Animals i

0OK220100040020_00 | Fourche Maline Creek 99.84% 0.10% | 0.03% 0.02%
0OK220200040010_40 | Sans Bois Creek 99.85% 0.08% | 0.05% 0.02%
0OK220200040050_00 | Sans Bois Creek-Mountain Fork 99.80% 0.12% | 0.05% 0.03%
0OK220600010070_00 | Longtown Creek 99.86% 0.07% | 0.05% 0.02%
0OK220600010100_20 | Mill Creek 99.93% 0.03% | 0.04% 0.01%
OK220600030010_00 | Brushy Creek off U.S. 270 99.85% 0.08% | 0.06% 0.01%
OK220600030010_10 | Brushy Creek 99.85% 0.08% | 0.06% 0.01%
OK220600030020_00 | Blue Creek 99.85% 0.08% | 0.06% 0.01%
OK220600030050_00 | Peaceable Creek 99.88% 0.05% | 0.06% 0.01%
OK220600040030_00 | Beaver Creek 99.71% 0.20% | 0.06% 0.03%
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SECTION 4
TECHNICAL APPROACH AND METHODS

The objective of a TMDL is to estimate allowablellp@nt loads and to allocate these
loads to the known pollutant sources in the waenisko appropriate control measures can be
implemented and the WQS achieved. A TMDL is exgpedsas the sum of three elements as
described in the following mathematical equation:

TMDL = X WLA + X LA + MOS

The WLA is the portion of the TMDL allocated to sting and future point sources. The
LA is the portion of the TMDL allocated to nonpoisturces, including natural background
sources. The MOS is intended to ensure that WQIEbevmet. Thus, the allowable pollutant
load that can be allocated to point and nonpoinircas can then be defined as the TMDL
minus the MOS.

40 CFR, 8130.2(1), states that TMDLs can be exptess terms of mass per time,
toxicity, or other appropriate measures. For faxdiform, E. coli, or Enterococci bacteria,
TMDLs are expressed as colony-forming units per, dalgere possible, or as a percent
reduction goal (PRG), and represent the maximumdayeload the stream can assimilate
while still attaining the WQS.

4.1  Using Load Duration Curves to Develop TMDLs

The TMDL calculations presented in this report dezived from load duration curves
(LDC). LDCs facilitate rapid development of TMDLand as a TMDL development tool are
effective at identifying whether impairments aresasated with point or nonpoint sources.
The technical approach for using LDCs for TMDL depenent includes the four following
steps that are described in Subsections 4.2 thréugbelow:

* Preparing flow duration curves for gaged and unday&M stations;

» Estimating existing bacteria loading in the reasgvivater using ambient water quality
data;

* Using LDCs to identify the critical condition thatill dictate loading reductions
necessary to attain WQS; and

* Interpreting LDCs to derive TMDL elements — WLA, LMOS, and PRG.

Historically, in developing WLAs for pollutants fmo point sources, it was customary to
designate a critical low flow conditior.g.,7Q2) at which the maximum permissible loading
was calculated. As water quality management efferpanded in scope to quantitatively
address nonpoint sources of pollution and typegatifitants, it became clear that this single
critical low flow condition was inadequate to ers@dequate water quality across a range of
flow conditions. Use of the LDC obviates the neéedletermine a design storm or selected
flow recurrence interval with which to characteritiee appropriate flow level for the
assessment of critical conditions. For waterbodimepacted by both point and nonpoint
sources, the “nonpoint source critical conditiorduM typically occur during high flows, when
rainfall runoff would contribute the bulk of the lpgant load, while the “point source critical
condition” would typically occur during low flowsyhen WWTP effluents would dominate the
base flow of the impaired water. = However, Flaamge is only a general indicator of the
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relative proportion of point/nonpoint contributionk is not used in this report to quantify point
source or nonpoint source contributions. Violagsidhat occur during low flows may not be
caused exclusively by point sources. Violationseheen noted in some watersheds that
contain no point sources. Research has show #u¢ra loading in streams during low flow
conditions may be due to direct deposit of cattlanare into streams and faulty septic
tank/lateral field systems.

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

4.2  Development of Flow Duration Curves

Flow duration curves serve as the foundation of ER2@d are graphical representations of
the flow characteristics of a stream at a givee. siElow duration curves utilize the historical
hydrologic record from stream gages to forecasiréutecurrence frequencies. Many WQM
stations throughout Oklahoma do not have long tiéwm data and therefore, flow frequencies
must be estimated. The most basic method to estiffi@vs at an ungaged site involves
1) identifying an upstream or downstream flow gagjecalculating the contributing drainage
areas of the ungaged sites and the flow gage; podl@ilating daily flows at the ungaged site
by using the flow at the gaged site multiplied hg drainage area ratio. The more complex
approach used here in this TMDL report, also carsidvatershed differences in rainfall, land
use, and the hydrologic properties of soil thategavrunoff and retention. More than one
upstream flow gage may also be considered. A rdetailed explanation of the methods for
estimating flow at ungaged WQM stations is providedppendix C.

Flow duration curves are a type of cumulative stion function. The flow duration
curve represents the fraction of flow observatitimast exceed a given flow at the site of
interest. The observed flow values are first rank®m highest to lowest then, for each
observation, the percentage of observations excgdbat flow is calculated. The flow value
is read from the ordinate (y-axis), which is typig@n a logarithmic scale since the high flows
would otherwise overwhelm the low flows. The fl@xceedance frequency is read from the
abscissa, which is numbered from 0 to 100 per@d,may or may not be logarithmic. The
lowest measured flow occurs at an exceedance fneguaf 100 percent, indicating that flow
has equaled or exceeded this value 100 percehedfrhe, while the highest measured flow is
found at an exceedance frequency of O percent. mddian flow occurs at a flow exceedance
frequency of 50 percent. The flow exceedance mites for each WQM station addressed in
this report are provided in Appendix C.

While the number of observations required to dgvedo flow duration curve is not
rigorously specified, a flow duration curve is upabased on more than 1 year of
observations, and encompasses inter-annual andnstasriation. Ideally, the drought of
record and flood of record are included in the ole#ons. For this purpose, the long-term
flow gaging stations operated by the USGS arezetli(USGS 2007a).

A typical semi-log flow duration curve exhibits @moidal shape, bending upward near a
flow exceedance frequency value of O percent awdhdard at a frequency near 100 percent,
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often with a relatively constant slope in betwe&ior sites that on occasion exhibit no flow, the
curve will intersect the abscissa at a frequen®g ldhan 100 percent. As the number of
observations at a site increases, the line of b€ tends to appear smoother. However, at
extreme low and high flow values, flow duration\e®s may exhibit a “stair step” effect due to

the USGS flow data rounding conventions near tiégiof quantitation.

Figures 4-1 through 4-10 are flow duration cun@sdach impaired waterbody during the
primary contact recreation season. The flow damatiurve for Fourche Maline Creek segment
OK220100040020_00 (Figure 4-1), was based on medstiows at USGS gage station
07247500 (Fourche Maline near Red Oak, OK). Tlagegis co-located at WQM station
OK220100040020-001AT. The flow period used fos thiation was 1939 through 2006.

No flow gages exist on Sans Bois Creek segment OR22040010 40 or Sans Bois
Creek-Mountain Fork, segment OK220200040050_00owsl for these waterbodies were
estimated using the watershed area ratio methoetlbas flows at a downstream USGS gage
station 07246000 (Sans Bois Creek near Keota, OKle flow period of record for this gage
was from 1938 through 1942. A point source outtalhtributes a significant fraction of total
flow to segment OK220200040010_40 under low flowhhus, the permitted wastewater flow
rates were added to the projected natural flows.

No flow gages exist on Longtown Creek segment OKBR010070 00, Mill Creek
segment OK220600010100 20, or Beaver Creek seg®€@P0600040030_00. Flows for
these waterbodies were estimated using the watkmsiea ratio method based on measured
flows at USGS gage station 07247500 (Fourche Malesr Red Oak, OK), for the period of
1939 through 2006.

The flow duration curve for Brushy Creek segment228600030010_ 10, was based on
measured flows at USGS gage station 07231975 (BrGsbek near Haileyville, OK). The
flow period of record for this gage was from 19fABugh 1982.

The flow duration curve for Peaceable Creek, segr@dP20600030050_00, was based
on measured flows at USGS gage station 072319%@able Creek near Haileyville, OK).
The flow period of record for this gage was fronY&@%hrough 1982.

No flow gage exists on Brushy Creek segment OK2Q080010 00. However, flow
gages did exist on its two major tributaries jugstoeam of this segment. Thus, flows in this
segment were estimated to be the sum of measured it USGS gage station 07231975
(Brushy Creek near Haileyville, OK) and USGS gaigian 07231990 (Peaceable Creek near
Haileyville, OK). The flow period of record for boof these gages was from 1978 through
1982.

No flow gage exists on Blue Creek segment OK22080020 00. Natural runoff flows
for this waterbody were estimated using the watsisérea ratio method based on measured
flows on an adjacent stream at USGS gage stati@B1®75 (Brushy Creek near Haileyville,
OK). The flow period of record for this gage wasni 1978 through 1982. However, two
point source outfalls contribute a significant fran of total flow to this waterbody under low
flow and dry weather conditions. Thus, the pemxitivastewater flow rates were added to this
natural runoff flow.

J2\planning\TMDL\Bacteria TMDLs\Parsons\ 12007\3 SBitss(10)\SanBois_FINAL_09-11-08.doc 4'3 FI NAL

September 2008



Sans Bois Creek Bacteria TMDLs Technical Approauh Methods

Figure 4-1  Flow Duration Curve for Fourche Maline Greek (OK220100040020_00)
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Note: The stepped curve is caused by extremelyfllowconditions near the limit of quantitation, &ell as data rounding conventions.

Figure 4-2  Flow Duration Curve for Sans Bois CreeKOK220200040010_40)
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Note: The stepped curve is caused by extremelyfllowconditions near the limit of quantitation, &sll as data rounding conventions.
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Figure 4-3  Flow Duration Curve for Sans Bois Creekvountain Fork
(OK220200040050_00)
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Note: The stepped curve is caused by extremelyfltowconditions near the limit of quantitation, &sll as data rounding conventions.

Figure 4-4  Flow Duration Curve for Longtown Creek
(OK220600010070_00)

1.E+04

1.E+03

1.E+02

1.E+01

Flow (cfs)

1.E+00

1.E-01

1.E-02

o
=
o
N
o
w
=]
IS
<]
ol
=]
o
=]
~

o

®

=]
©
=]

100
Flow Exceedance Percentile

J:\planning\TMDL\Bacteria TMDLs\Parsons\2007\3 S&iss(10)\SanBois_FINAL_09-11-08.doc 4-5 FI NAL

September 2008



Sans Bois Creek Bacteria TMDLs Technical Approauh Methods

Figure 4-5  Flow Duration Curve for Mill Creek (OK220600010100_20)
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Figure 4-6  Flow Duration Curve for Brushy Creek off U.S. 270 (OK220600030010_00)
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Figure 4-7  Flow Duration Curve for Brushy Creek (OK220600030010_10)
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Figure 4-8  Flow Duration Curve for Blue Creek (OK220600030020_00)
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Figure 4-9  Flow Duration Curve for Peaceable CreekOK220600030050_00)

1.E+04
1.E+03
1.E+02

1.E+01

Flow (cfs)

1.E+00

1.E-01

1.E-02

1.E-03

Flow Exceedance Percentile

Figure 4-10 Flow Duration Curve for Beaver Creek ((&X220600040030_00)

1.E+04
1.E+03
1.E+02

1.E+01

Flow (cfs)

1.E+00

1.E-01

1.E-02

1.E-03
100

0 10 20 30 40 50 60 70 80 90
Flow Exceedance Percentile

Note: The stepped curve is caused by extremelyfllowconditions near the limit of quantitation, &ell as data rounding conventions.
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Flow duration curves can be subdivided into hydymacondition classes to facilitate the
diagnostic and analytical uses of flow and LDC#e hydrologic classification scheme utilized
in this application is similar to that described®kland (2003):

Table 4-1 Hydrologic Classification Scheme

Flow Exceedance Hydrologic Condition

Percentile Class
0-10 High flows
10-40 Moist Conditions
40-60 Mid-Range Conditions
60-90 Dry Conditions
90-100 Low Flows

Flow duration curves are generated using an ODBQnaated application referred to as
the bacteria LDC toolbox. A step-by-step procedumehow to generate flow duration curves
and flow exceedance percentiles is provided in AdpeC.

The USGS National Water Information System serveshe primary source of flow
measurements for the application. All availabldydaverage flow values for all gages in
Oklahoma, as well as the nearest upstream and d®@ans gages in adjacent states, were
retrieved for use in the application. The appiaatincludes a data update module that
automatically downloads the most recent USGS dath appends it to the existing flow
database.

Some instantaneous flow measurements were avatftalphevarious agencies. These were
not combined with the daily average flows or usedctalculating flow percentiles, but were
matched to bacteria grab measurements collectéteatame site and time. When available,
these instantaneous flow measurements were udiedl iaf the daily average flow to calculate
instantaneous bacteria loads.

4.3  Estimating Current Point and Nonpoint Loading

Another key step in the use of LDCs for TMDL deysttent is the estimation of existing
bacteria loading from point and nonpoint sources tie display of this loading in relation to
the TMDL. In Oklahoma, WWTPs that discharge trdatanitary wastewater must meet the
state WQSs for fecal bacteria at the point of casgh. However, for TMDL analysis it is
necessary to understand the relative contributiod/@/TPs to the overall pollutant loading
and its general compliance with required effluemits. The monthly bacteria load for
continuous point source dischargers is estimateahdyiplying the monthly average flow rates
by the monthly geometric mean using a conversiatofa The current pollutant loading from
each permitted point source discharge is calculasety the equation below.

Point Source Loading = monthly average flow ratesgd) * geometric mean of
corresponding fecal coliform concentration * unitrversion factor

Where:
unit conversion factor = 37,854,120 100-ml/milliggallons
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It is difficult to estimate current nonpoint loadinlue to lack of specific water quality and
flow information that would assist in estimatinggtrelative proportion of non-specific sources
within the watershed. Therefore, existing instredaads minus the point source loads were
used as an estimate for nonpoint loading.

4.4  Development of TMDLs Using Load Duration Curves

The final step in the TMDL calculation process iwas a group of additional
computations derived from the preparation of LDCBEhese computations are necessary to
derive a PRG (which is one method of presenting haweh bacteria loading must be reduced
to meet WQSs in the impaired watershed).

Step 1: Generate Bacteria LDCs. LDCs are similar in appearance to flow duration
curves; however, the ordinate is expressed in terves bacteria load in cfu/day. The curve
represents the single sample water quality critefow fecal coliform (400 cfu/100 mLE. coli
(406 cfu/100 mL), or Enterococci (108 cfu/100 mlypeessed in terms of a load through
multiplication by the continuum of flows historitalobserved at this site. The basic steps to
generating an LDC involve:

* obtaining daily flow data for the site of interéstm the USGS;

» sorting the flow data and calculating flow exceemapercentiles for the time period
and season of interest;

* obtaining the water quality data from the primaontact recreation season (May 1
through September 30);

* matching the water quality observations with tleevfldata from the same date;

» display a curve on a plot that represents the albdevload multiply the actual or
estimated flow by the WQS for each respective iaidig

« multiplying the flow by the water quality parametamcentration to calculate daily
loads; then

» plotting the flow exceedance percentiles and déobd observations in a load
duration plot.

The culmination of these steps is expressed ifall@ving formula, which is displayed on
the LDC as the TMDL curve:

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

Where: WQS = 400 cfu /200 ml (Fecal coliform); 4@$u/100 ml (E. coli); or 108 cfu/100 ml
(Enterococci)

unit conversion factor = 24,465,525 ml*s / ft3*day

The flow exceedance frequency (x-value of each tpagobtained by looking up the
historical exceedance frequency of the measurextonated flow, in other words, the percent
of historical observations that equal or exceed rtfeasured or estimated flow. Historical
observations of bacteria concentration are pairgld flow data and are plotted on the LDC.
The fecal coliform load (or the y-value of eachmipiis calculated by multiplying the fecal
coliform concentration (colonies/100 mL) by thetarganeous flow (cubic feet per second) at
the same site and time, with appropriate volumetna time unit conversions. Fecal
coliform/E. colVEnterococci loads representing exceedance of vgatarty criteria fall above
the water quality criterion line.
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Only those flows and water quality samples obseriredhe months comprising the
primary contact recreation season are used to genigre LDCs. It is inappropriate to compare
single sample bacteria observations and instantsneo daily flow durations to a 30-day
geometric mean water quality criterion in the LDC.

As noted earlier, runoff has a strong influencdaading of nonpoint pollution. Yet flows
do not always correspond directly to local rundiigh flows may occur in dry weather and
runoff influence may be observed with low or modierftows.

Step 2: Develop LDCs with MOS. An LDC depicting slightly lower estimates thare th
TMDL is developed to represent the TMDL with MO$he MOS may be defined explicitly or
implicitly. A typical explicit approach would reser some fraction of the TMDLe(g.,10%) as
the MOS. In an implicit approach, conservativeuagstions used in developing the TMDL are
relied upon to provide an MOS to assure that WQ&8satained.

For the TMDLs in this report, an explicit MOS of pércent of the TMDL value (10% of
the instantaneous water quality criterion) has bselected to slightly reduce assimilative
capacity in the watershed. The MOS at any givercgrg flow exceedance, therefore, is
defined as the difference in loading between théDLMnd the TMDL with MOS.

Step 3. Calculate WLA. As previously stated, the pollutant load allogatfor point
sources is defined by the WLA. A point source taneither a wastewater (continuous) or
stormwater (MS4) discharge. Stormwater point sesiare typically associated with urban and
industrialized areas, and recent USEPA guidancéudes NPDES-permitted stormwater
discharges as point source discharges and, thergfart of the WLA.

The LDC approach recognizes that the assimilatiygacity of a waterbody depends on the
flow, and that maximum allowable loading will vawith flow condition. TMDLs can be
expressed in terms of maximum allowable concemwinati or as different maximum loads
allowable under different flow conditions, rathérah single maximum load values. This
concentration-based approach meets the requirenedn®) CFR, 130.2(i) for expressing
TMDLs “in terms of mass per time, toxicity, or otheppropriate measures” and is consistent
with USEPA'’s Protocol for Developing Pathogen TMDILSEPA 2001).

WLA for WWTP. WLAs may be set to zero for watersheds with nigtarg or planned
continuous permitted point sources. For watershatls permitted point sources, WLAs may
be derived from NPDES permit limits. A WLA may balculated for each active NPDES
wastewater discharger using a mass balance appesashown in the equation below. The
permitted average flow rate used for each pointcgdischarge and the water quality criterion
concentration are used to estimate the WLA for eeastewater facility. All WLA values for
each NPDES wastewater discharger are then summeeptesent the total WLA for the
watershed.
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WLA (cfu/day) = WQS * flow * unit conversion factor
Where:

Where: WQS = 200 cfu /200 ml (Fecal coliform); 126u/100 ml (E. coli); or 33 cfu/100 ml
(Enterococci)

flow (10 gal/day) = permitted flow
unit conversion factor = 37,854,120-§ghllday

Step 4: Calculate LA and WLA for MS4s. LAs can be calculated under different flow
conditions as the water quality target load mirnes\WLA. The LA is represented by the area
under the LDC but above the WLA. The LA at anytigatar flow exceedance is calculated as
shown in the equation below.

LA=TMDL — MOS - YWLA

WLA for MS4s. When there are permitted MS4s in the watershed, $/Aoh MS4s will
be caluculated based on area prorated LA. This MdtAVIS4s may not be the total load
allocated for permitted MS4s unless the whole M$&daas located within the study
watershed boundry. However, in most case the stiadgrshed intersects only a portion of
the permitted MS4 coverage areas.

Step 5: Estimate WLA Load Reduction. The WLA load reduction was not calculated as
it was assumed that continuous dischargers (NPDESitied WWTPs) are adequately
regulated under existing permits to achieve wateality standards at the end-of-pipe and,
therefore, no WLA reduction would be required. ABOs are considered unpermitted
discharges under State statute and DEQ regulatiéios.any MS4s that are located within a
watershed requiring a TMDL the load reduction v equal to the PRG established for the
overall watershed.

Step 6: Estimate LA Load Reduction.

After existing loading estimates are computed fchebacterial indicator, nonpoint load
reduction estimates for each WQM station are catedl by using the difference between
estimated existing loading and the allowable logoressed by the LDC (TMDL-MOS). This
difference is expressed as the overall percentctedugoal for the impaired waterbody. For
fecal coliform the PRG which ensures that no mbent25 percent of the samples exceed the
TMDL based on the instantaneous criteria alloctitedoads in a manner that is also protective
of the geometric mean criterion. F&:t coli and Enterococci, because WQ standards are
considered to be met if 1) either the geometricnmafaall data is less than the geometric mean
criteria, or 2) no sample exceeds the instantanetgsia, the TMDL PRG will be the lesser of
that required to meet the geometric mean or instedus criteria.
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SECTION 5
TMDL CALCULATIONS

5.1 Estimated Loading and Critical Conditions

USEPA regulations at 40 CFR 130.7(c) (1) requireDIld to take into account critical
conditions for stream flow, loading, and all appbte water quality standards. To accomplish
this, available instream WQM data were evaluateth wéspect to flows and magnitude of
water quality criteria exceedance using LDCs. Hemnore, TMDLs are derived for all
bacterial indicators at any given WQM station pthoe the 303(d) list.

To calculate the bacteria load at the WQS, the fiat® at each flow exceedance percentile
is multiplied by a unit conversion factd4,465,525 ml*s / #tday) and the criterion specific to
each bacterial indicator. This calculation produt®e maximum bacteria load in the stream
without exceeding the instantaneous standard dnerange of flow conditions. The allowable
bacteria (fecal coliformE. coli, or Enterococci) loads at the WQS establish thddLMnd are
plotted versus flow exceedance percentile as an .LDThe x-axis indicates the flow
exceedance percentile, while the y-axis is expessterms of a bacteria load.

To estimate existing loading, bacteria observatitorsthe primary contact recreation
season (May®ithrough September 8pfrom 1999 to 2003 are paired with the flows meedu
or estimated in that segment on the same date.lut®dl loads are then calculated by
multiplying the measured bacteria concentratiomhayflow rate and a unit conversion factor of
24,465,525 ml*s / ftday. The associated flow exceedance percentile is gtched with the
measured flow from the tables provided in Apper@ix The observed bacteria loads are then
added to the LDC plot as points. These pointsesaprt individual ambient water quality
samples of bacteria. Points above the LDC inditla¢ebacteria instantaneous standard was
exceeded at the time of sampling. Conversely,tpainder the LDC indicate the sample met
the WQS.

The LDC approach recognizes that the assimilatiygacity of a waterbody depends on the
flow, and that maximum allowable loading varieshwilow condition. Existing loading, and
load reductions required to meet the TMDL waterlitpidarget can also be calculated under
different flow conditions. The difference betwesnsting loading and the water quality target
is used to calculate the loading reductions requirBercent reduction goals are calculated for
each watershed and bacterial indicator specieBeasetiuctions in load required in order that
no more than 10 percent of the existing instantas&water quality observations would exceed
the water quality target. This is because for RIBCR use to be supported, criteria for each
bacterial indicator must be met in each impaireteviendy.

Table 5-1 presents the percent reductions necefsaeach bacterial indicator in each of
the impaired waterbodies in the Study Area. Att@nt of WQSs in response to TMDL
implementation will be based on results measureghah of these WQM stations. Based on
this table, the TMDL PRGs for Fourche Maline Creakd Brushy Creek segment
0OK220600030010_00 will be based on Enterococci; TM®OL PRGs for Sans Bois Creek,
Sans Bois Creek-Mountain Fork, Longtown Creek, Miteek, Brushy Creek segment
OK220600030010_10, Blue Creek, Peaceable CreekBaader Creek will be based on fecal
coliform.
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Table 5-1 TMDL Percent Reductions Required to MeeWater Quality Standards for
Impaired Waterbodies in the Sans Bois Creek Watersid

Percent Reduction
Required
Waterbody ID WQM Station Waterbody Name FC ENT

Instant- | Instant- Geo-

aneous | aneous | mean
0OK220100040020_00 OOOK12,§'|9100040020- Fourche Maline Creek 99% 86%
0OK220200040010_40 | OK220200040010W | Sans Bois Creek 10%
OK220200040050_00 | OK220200040050] | S2nS Bois Creek- 10%

Mountain Fork
0OK220600010070_00 | OK220600010070G | Longtown Creek 55%
0OK220600010100_20 | OK220600010100P | Mill Creek 28%
OK220600030010- | Brushy Creek, off U.S. o

0OK220600030010_00 001AT 270 98% 69%
0OK220600030010_10 | OK220600030010T | Brushy Creek 33%
OK220600030020_00 Ooor<22‘szgeooosoozo- Blue Creek 86%
0OK220600030050_00 | OK220600030050M | Peaceable Creek 49%
0OK220600040030_00 | OK220600040030G | Beaver Creek 28%

LDCs for each impaired waterbody (for the contaxireation season from 1999 through
2006) for the WQM stations and indicator bactepacses with the largest PRGs are shown in
Figures 5-1 through 5-10.

The LDC for Fourche Maline Creek (Figure 5-1) issdé on Enterococci bacteria
measurements during primary contact recreationoseas WQM station OK220100040020-
001AT. The LDC indicates that Enterococci leveksemd the instantaneous water quality
criteria under various flow conditions, but the ajest exceedances of criteria occurred under
moist conditions and mid-range flows. This implibat nonpoint sources are a major cause of
impairment.

The LDC for Sans Bois Creek (Figure 5-2) is based fecal coliform bacteria
measurements during primary contact recreationoseas\WQM station OK220200040010W.
Fecal coliform measurements collected during semgndontact recreation season (October —
April) are also displayed on the figure, althougle toad at the secondary contact recreation
criterion is not shown. The PRG is calculated l#® theasurements under primary contact
recreation season are met; however, this percdattien is sufficient to ensure that secondary
contact recreation criteria are also met. The Libficates that fecal coliform levels exceed the
instantaneous water quality criteria primarily undewer than average flows, indicating
possible pollution may be due to point sourcesinf@ionsite systems, or direct deposition of
animal manure.

The LDC for Sans Bois Creek-Mountain Fork (Figur8)5is based on fecal coliform
bacteria measurements during primary contact r8oreaseason at WQM station
OK220200040050J. Fecal coliform measurements aelle during secondary contact
recreation season (October — April) are also dygalaon the figure, although the load at the
secondary contact recreation criterion is not showifhe PRG is calculated so the
measurements under primary contact recreation seasanet; however, this percent reduction
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is sufficient to ensure that secondary contactesgtn criteria are also met. The LDC
indicates that fecal coliform levels exceed thetantaneous water quality criteria under a
variety of flow conditions, indicating nonpoint goas.

The LDC for Longtown Creek (Figure 5-4) is based fatal coliform bacteria
measurements during primary contact recreationoseas WQM station OK220600010070G.
Fecal coliform measurements collected during semgndontact recreation season (October —
April) are also displayed on the figure, althougle toad at the secondary contact recreation
criterion is not shown. The PRG is calculatedtso measurements under the primary contact
recreation season are met; however, this percdattien is sufficient to ensure that secondary
contact recreation criteria are also met. The libdicates that fecal coliform levels exceed the
instantaneous water quality criteria under a vert flow conditions, indicating nonpoint
sources.

The LDC for Mill Creek (Figure 5-5) is based on décoliform bacteria measurements
during primary contact recreation season at WQMastaDK220600010100P. Fecal coliform
measurements collected during the secondary corgatation season (October — April) are
also displayed on the figure, although the loathatsecondary contact recreation criterion is
not shown. The PRG is calculated so the measutsmarder primary contact recreation
season are met; however, this percent reducticuffecient to ensure that secondary contact
recreation criteria are also met. The LDC indisatieat fecal coliform levels exceed the
instantaneous water quality criteria under a varadtflow conditions, indicative of nonpoint
sources.

The LDC for Brushy Creek segment OK220600030010(FRiQure 5-6) is based on
Enterococci bacteria measurements during primangact recreation season at WQM station
OK220600030010-001AT (Brushy Creek off U.S. 27Mmileyville). The LDC indicates that
Enterococci levels exceed the instantaneous watetity criteria primarily under above
average flow conditions, indicative of nonpoint smms.

The LDC for Brushy Creek segment OK22060003001Q(Fl@ure 5-7) is based on fecal
coliform bacteria measurements during primary atntacreation season at WQM station
OK220600030010T. Fecal coliform measurements ci@te during secondary contact
recreation season (October — April) are also dygalaon the figure, although the load at the
secondary contact recreation criterion is not showifhe PRG is calculated so the
measurements under primary contact recreation seasanet; however, this percent reduction
is sufficient to ensure that secondary contactesgtwn criteria are also met. The LDC
indicates that fecal coliform levels exceed thetantaneous water quality criteria under a
variety of flow conditions, indicative of nonpoisburces.

The LDC for Blue Creek (Figure 5-8) is based orafemliform bacteria measurements
during primary contact recreation season at WQMimstaOK220600030020-002SR (Blue
Creek). Fecal coliform measurements collectedndugecondary contact recreation season
(October — April) are also displayed on the figuakhough the load at the secondary contact
recreation criterion is not shown. The PRG is Walied so the measurements under primary
contact recreation season are met; however, thiepereduction is sufficient to ensure that
secondary contact recreation criteria are also mibe LDC indicates that fecal coliform levels
exceed the instantaneous water quality critericeuatiove average flow conditions, indicative
of nonpoint sources.
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The LDC for Peaceable Creek (Figure 5-9) is based fecal coliform bacteria
measurements during primary contact recreationoseasWQM station OK220600030050M.
Fecal coliform measurements collected during theorsgary contact recreation season
(October — April) are also displayed on the figuakthough the load at the secondary contact
recreation criterion is not shown. The PRG is waled so the measurements under primary
contact recreation season are met; however, thiepereduction is sufficient to ensure that
secondary contact recreation criteria are also mbhe LDC indicates that fecal coliform levels
exceed the instantaneous water quality criterig dloiring high flows and moist conditions,
indicative of nonpoint sources.

The LDC for Beaver Creek (Figure 5-10) is basedeaal coliform bacteria measurements
during primary contact recreation season at WQMastaDK220600040030G. Fecal coliform
measurements collected during secondary contaaton season (October — April) are also
displayed on the figure, although the load at theoedary contact recreation criterion is not
shown. The PRG is calculated so the measuremenr primary contact recreation season
are met; however, this percent reduction is sufitto ensure that secondary contact recreation
criteria are also met. The LDC indicates that lfexdiform levels exceed the instantaneous
water quality criteria under a variety of flow ceatnahs, indicative of nonpoint sources.

Figure 5-1  Load Duration Curve for Enterococci in Fourche Maline Creek
(OK220100040020_00)
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Figure 5-2  Load Duration Curve for Fecal Coliform in Sans Bois Creek
(OK220200040010_40)
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Figure 5-3  Load Duration Curve for Fecal Coliform in Sans Bois Creek-Mountain
Fork (OK220200040050_00)
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Figure 5-4  Load Duration Curve for Fecal Coliformin Longtown Creek
(OK220600010070_00)
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Figure 5-5  Load Duration Curve for Fecal Coliform in Mill Creek
(OK220600010100_20)
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Figure 5-6  Load Duration Curve for Enterococci in Bushy Creek off U.S. 270

(OK220600030010_00)
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Figure 5-7  Load Duration Curve for Fecal Coliform in Brushy Creek

(OK220600030010_10)
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Figure 5-8  Load Duration Curve for Fecal Coliformin Blue Creek
(OK220600030020_00)
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Figure 5-9  Load Duration Curve for Fecal Coliform in Peaceable Creek
(OK220600030050_00)
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Figure 5-10 Load Duration Curve for Fecal Coliformin Beaver Creek
(OK220600040030_00)
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5.2 Wasteload Allocation

NPDES-permitted facilities are allocated a dailystedoad calculated as their permitted
daily average discharge flow rate multiplied by timstream single-sample water quality
criterion. In other words, the facilities are reqd to meet instream criteria in their discharge.
Table 5-2 summarizes the WLA of the NPDES-permittagilities within the Sans Bois Creek
watershed. The WLA for each facility is derivedrfr the following equation:

WLA (cfu/day) = WQS * flow * unit conversion factor
Where:

Where: WQS = 200 cfu /100 ml (Fecal coliform); 1&6/100 ml (E. coli); or 33 cfu/100 ml
(Enterococci)

flow (1¢ gal/day) = permitted flow
unit conversion factor = 37,854,120-°Hal/day

When multiple NPDES facilities occur within a watleed, individual WLAs are summed
and the total WLA for continuous point sourcesnsluded in the TMDL calculation for the
corresponding waterbody. When there are no NPDE®/TWRs discharging into the
contributing watershed of a WQM station, then theANs zero. Compliance with the WLA
will be achieved by adhering to the fecal colifotmmits and disinfection requirements of
NPDES permits. Table 5-2 indicates which point seudischargers within Oklahoma currently
have a disinfection requirement in their permit.rt@e facilities that utilize lagoons for
treatment have not been required to provide distidie since storage time and exposure to
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ultraviolet radiation from sunlight should reducacteria levels. In the future, all point source
dischargers which are assigned a wasteload albwchtit do not currently have a bacteria limit
in their permit will receive a permit limit conssstt with the wasteload allocation as their
permits are reissued.

Table 5-2 Wasteload Allocations for NPDES-Permittedracilities

Design Wasteload Allocation
isin- fu/d
Waterbody ID NPDES Name Flow D'S.'n eititicy)
Permit No. (mgd) fection Fecal Ent .
g Coliform nterococci
OK220200040010_40 | k0030694 | Quinton, City of | 0.11 No 8.40E+08 | 1.39E+08
Sans Bois Creek
0K0022861 City of 0.27 Yes 2.04E+09 | 3.37E+08
0OK220600030020 00 Hartshorne
Blue Creek Citv of
OK0028843 -1ty O 0.13 Yes 9.84E+08 | 1.62E+08
Haileyville
0OK220100040020 00 Red Oak Public
Fourche Maline 0OK0031631 Works 0.09 No 6.81E+08 1.12E+08
Creek Authority

Permitted storm water discharges are considerent goiurces. There are no permitted
MS4s within the study area; therefore, a specifast@load allocation is not calculated for
MS4s.

53 Load Allocation

As discussed in Section 3, nonpoint source bacteading to the receiving streams of
each waterbody emanate from a number of differeatces. The data analysis and the LDCs
demonstrate that exceedances at the WQM statianghar result of a variety of nonpoint
source loading. The LAs for each stream segmentalculated as the difference between the
TMDL, MOS, and WLA, as follows:

LA =TMDL - YWLA - MOS

5.4  Seasonal Variability

Federal regulations (40 CFR 8130.7(c)(1)) requhiat tTMDLs account for seasonal
variation in watershed conditions and pollutantling. The TMDLs established in this report
adhere to the seasonal application of the Oklahd/@s which limits the PBCR use to the
period of May i' through September 80 Seasonal variation was also accounted for inethe
TMDLs by using more than 5 years of water qualiifadand by using the longest period of
USGS flow records when estimating flows to devdlow exceedance percentiles.

5.5  Margin of Safety

Federal regulations (40 CFR 8130.7(c)(1)) requieg TMDLs include a MOS. The MOS
IS a conservative measure incorporated into the TMfuation that accounts for the
uncertainty associated with calculating the allol@ghollutant loading to ensure WQSs are
attained. USEPA guidance allows for use of implazi explicit expressions of the MOS, or
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both. When conservative assumptions are usedviel@ament of the TMDL, or conservative
factors are used in the calculations, the MOS iglioit. When a specific percentage of the
TMDL is set aside to account for uncertainty, thiee MOS is considered explicit.

For the explicit MOS the water quality target was at 10 percent lower than the water
quality criterion for each pathogen which equate860 cfu/100 mL, 365.4 cfu/100 mL, and
97.2/100 mL for fecal coliformE. coli, and Enterococcirespectively. The net effect of the
TMDL with MOS is that the assimilative capacity allowable pollutant loading of each
waterbody is slightly reduced. These TMDLs incogte an explicit MOS by using a curve
representing 90 percent of the TMDL as the aveM@S. The MOS at any given percent
flow exceedance, therefore, can be defined asitfezethce in loading between the TMDL and
the TMDL with MOS. The use of instream bacteria@ntrations to estimate existing loading
is another conservative element utilized in theSHDTLs that can be recognized as an implicit
MOS. This conservative approach to establishimgMOS will ensure that both the 30-day
geometric mean and instantaneous bacteria stancandse achieved and maintained.

5.6 TMDL Calculations

The bacteria TMDLs for the 303(d)-listed WQM stasocovered in this report were
derived using LDCs. A TMDL is expressed as the sdirall WLAS (point source loads), LAs
(nonpoint source loads), and an appropriate MOSg¢hwhattempts to account for uncertainty
concerning the relationship between effluent litntas and water quality.

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

For each stream segment the TMDLs presented inr¢jpisrt are expressed as a percent
reduction across the full range of flow conditionthe TMDL, WLA, LA, and MOS will vary
with flow condition, and are calculated at evelyflow interval percentile (Tables 5-4 through
5-13). For illustrative purposes, the TMDL, WLAALand MOS are calculated for the median
flow at each site in Table 5-3. The WLA componeheach TMDL is the sum of all WLAs
within the contributing watershed of each WQM stati The sum of the WLAs can be
represented as a single line below the LDC. Th€ land the simple equation of:

Average LA = average TMDL — MOSY}WLA

can provide an individual value for the LA in cositer day, which represent the area under
the TMDL target line and above the WLA line. Thare no permitted MS4s within the study
area. Where there are no continuous point sotineed/LA is zero.

Table 5-3 TMDL Summary Examples
WQM Waterbody | 'NdiCator 1 runit | wiAt LAt MOSt
Waterbody ID ¢ Bacteria
Station Name Species (cfu/day) | (cfu/day) | (cfu/day) | (cfu/day)
0OK22010004 Fourche .
0OK220100040020_00 0020-001AT Maline Creek Enterococci | 1.69E+10 | 1.12E+08 | 1.51E+10 | 1.69E+09
0OK22020004 Sans Bois Fecal
0OK220200040010_40 0010W Creek Coliform 5.16E+10 | 8.40E+08 | 4.56E+10 | 5.16E+09
Sans Bois
OK220200040050_00 | 9K22020004 Creek- Fecal 4.35E+10 0 3.91E+10 | 4.35E+09
0050J ) Coliform
Mountain Fork
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

WQM Waterbody | 'NdiCator 1 runit | wiAt LAt MOSt
Waterbody ID : Bacteria
Station Name Species (cfu/day) | (cfu/day) | (cfu/day) | (cfu/day)
OK22060001 Longtown Fecal
OK220600010070_00 0070G Creek Coliform 3.89E+10 0 3.5E+10 | 3.89E+09
0K220600010100 20 | OK22060001 |y e Fecal 4.14E+10 0 3.73E+10 | 4.14E+09
0100P Coliform
OK22060003 | Brushy Creek, .
0OK220600030010_00 0010-001AT Off US. 270 Enterococci | 9.27E+09 0 8.34E+09 | 9.27E+08
0K220600030010_10 | OK22060003 | g\ creek Fecal 1.76E+10 0 1.59E+10 | 1.76E+09
0010T Coliform
OK22060003 Fecal
0OK220600030020_00 0020-002SR Blue Creek Coliform 5.94E+09 | 3.03E+09 | 2.32E+09 | 5.94E+08
OK22060003 Peaceable Fecal
0OK220600030050_00 0050M Creek Coliform 1.08E+10 0 9.69E+09 | 1.08E+09
OK220600040030_00 | 9X22060004 | 5 ver Creek Fecal 8.29E+09 0 7.46E+09 | 8.29E+08
0030G Coliform
T Derived for illustrative purposes at the mediawfvalue
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-4 Enterococci TMDL Calculations for Fourche Maline Creek
(OK220100040020_00)
SereEiE Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)

0 18900 4.99E+13 1.12E+08 4.49E+13 4.99E+12
5 490 1.29E+12 1.12E+08 1.16E+12 1.29E+11
10 181 4. 78E+11 1.12E+08 4.30E+11 4.78E+10
15 89 2.35E+11 1.12E+08 2.12E+11 2.35E+10
20 54 1.43E+11 1.12E+08 1.28E+11 1.43E+10
25 36 9.51E+10 1.12E+08 8.55E+10 9.51E+09
30 24 6.34E+10 1.12E+08 5.70E+10 6.34E+09
35 17 4.49E+10 1.12E+08 4.03E+10 4.49E+09
40 12 3.17E+10 1.12E+08 2.84E+10 3.17E+09
45 8.7 2.30E+10 1.12E+08 2.06E+10 2.30E+09
50 6.4 1.69E+10 1.12E+08 1.51E+10 1.69E+09
55 4.9 1.29E+10 1.12E+08 1.15E+10 1.29E+09
60 3.8 1.00E+10 1.12E+08 8.92E+09 1.00E+09
65 2.7 7.13E+09 1.12E+08 6.31E+09 7.13E+08
70 1.9 5.02E+09 1.12E+08 4.41E+09 5.02E+08
75 11 2.91E+09 1.12E+08 2.50E+09 2.91E+08
80 0.66 1.74E+09 1.12E+08 1.46E+09 1.74E+08
85 0.30 7.93E+08 1.12E+08 6.01E+08 7.93E+07
90 0.10 2.64E+08 1.12E+08 1.25E+08 2.64E+07
95 0 1.25E+08 1.12E+08 0.00E+00 1.25E+07
100 0 1.25E+08 1.12E+08 0.00E+00 1.25E+07
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-5 Fecal Coliform TMDL Calculations for SansBois Creek
(OK220200040010_40)
Percentile Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)

0 5344 5.23E+13 8.40E+08 4.71E+13 5.23E+12
5 159 1.56E+12 8.40E+08 1.40E+12 1.56E+11
10 75 7.30E+11 8.40E+08 6.56E+11 7.30E+10
15 44 4.32E+11 8.40E+08 3.88E+11 4.32E+10
20 28 2.74E+11 8.40E+08 2.46E+11 2.74E+10
25 18 1.78E+11 8.40E+08 1.59E+11 1.78E+10
30 12 1.21E+11 8.40E+08 1.08E+11 1.21E+10
35 9.9 9.70E+10 8.40E+08 8.65E+10 9.70E+09
40 8.4 8.18E+10 8.40E+08 7.28E+10 8.18E+09
45 6.5 6.41E+10 8.40E+08 5.68E+10 6.41E+09
50 5.3 5.16E+10 8.40E+08 4.56E+10 5.16E+09
55 4.2 4.13E+10 8.40E+08 3.63E+10 4.13E+09
60 3.4 3.37E+10 8.40E+08 2.95E+10 3.37E+09
65 2.42 2.37E+10 8.40E+08 2.05E+10 2.37E+09
70 1.76 1.72E+10 8.40E+08 1.46E+10 1.72E+09
75 1.16 1.14E+10 8.40E+08 9.40E+09 1.14E+09
80 0.85 8.34E+09 8.40E+08 6.67E+09 8.34E+08
85 0.40 3.93E+09 8.40E+08 2.70E+09 3.93E+08
90 0.09 9.34E+08 8.40E+08 0 9.34E+07
95 0.09 9.34E+08 8.40E+08 0 9.34E+07
100 0.09 9.34E+08 8.40E+08 0 9.34E+07
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-6 Fecal Coliform TMDL Calculations for SansBois Creek-Mountain Fork
(OK220200040050_00)
Percentile Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)

0 4570 4.47E+13 0 4.02E+13 4.47E+12

5 136 1.33E+12 0 1.20E+12 1.33E+11

10 64 6.23E+11 0 5.61E+11 6.23E+10

15 38 3.68E+11 0 3.32E+11 3.68E+10

20 24 2.34E+11 0 2.10E+11 2.34E+10

25 15 1.52E+11 0 1.36E+11 1.52E+10

30 10 1.03E+11 0 9.24E+10 1.03E+10

35 8.4 8.23E+10 0 7.41E+10 8.23E+09

40 7.1 6.93E+10 0 6.24E+10 6.93E+09

45 5.5 5.42E+10 0 4.87E+10 5.42E+09

50 4.4 4.35E+10 0 3.91E+10 4.35E+09

55 35 3.47E+10 0 3.12E+10 3.47E+09

60 2.9 2.82E+10 0 2.53E+10 2.82E+09

65 2.01 1.96E+10 0 1.77E+10 1.96E+09

70 1.44 1.41E+10 0 1.27E+10 1.41E+09

75 0.93 9.10E+09 0 8.19E+09 9.10E+08

80 0.66 6.50E+09 0 5.85E+09 6.50E+08

85 0.28 2.73E+09 0 2.46E+09 2.73E+08
90 0 0 0 0 0
95 0 0 0 0 0
100 0 0 0 0 0
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-7 Fecal Coliform TMDL Calculations for Longtown Creek
(OK220600010070_00)
Percentile Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)

0 4075 3.99E+13 0 3.59E+13 3.99E+12
5 331 3.24E+12 0 2.92E+12 3.24E+11
10 141 1.38E+12 0 1.25E+12 1.38E+11
15 66 6.47E+11 0 5.82E+11 6.47E+10
20 38 3.68E+11 0 3.31E+11 3.68E+10
25 24 2.40E+11 0 2.16E+11 2.40E+10
30 17 1.65E+11 0 1.49E+11 1.65E+10
35 11 1.12E+11 0 1.01E+11 1.12E+10
40 7.6 7.46E+10 0 6.72E+10 7.46E+09
45 5.4 5.28E+10 0 4.75E+10 5.28E+09
50 4.0 3.89E+10 0 3.50E+10 3.89E+09
55 3.1 2.99E+10 0 2.69E+10 2.99E+09
60 2.4 2.35E+10 0 2.11E+10 2.35E+09
65 1.9 1.87E+10 0 1.68E+10 1.87E+09
70 1.5 1.44E+10 0 1.30E+10 1.44E+09
75 1.1 1.12E+10 0 1.01E+10 1.12E+09
80 0.71 6.93E+09 0 6.23E+09 6.93E+08
85 0.46 4.53E+09 0 4.08E+09 4.53E+08
90 0.21 2.08E+09 0 1.87E+09 2.08E+08
95 0.06 5.86E+08 0 5.28E+08 5.86E+07
100 0.00 0.00E+00 0 0.00E+00 0.00E+00
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-8 Fecal Coliform TMDL Calculations for Mill Creek (OK220600010100_20)
el Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)

0 4,869 4. 77TE+13 0 4.29E+13 4. 77TE+12

5 377 3.69E+12 0 3.32E+12 3.69E+11

10 158 1.55E+12 0 1.39E+12 1.55E+11

15 72 7.01E+11 0 6.31E+11 7.01E+10

20 42 4.14E+11 0 3.73E+11 4.14E+10

25 27 2.67E+11 0 2.41E+11 2.67E+10

30 19 1.85E+11 0 1.66E+11 1.85E+10

35 12 1.21E+11 0 1.09E+11 1.21E+10

40 8.5 8.28E+10 0 7.45E+10 8.28E+09

45 5.7 5.61E+10 0 5.05E+10 5.61E+09

50 4.2 4.14E+10 0 3.73E+10 4.14E+09

55 3.3 3.19E+10 0 2.87E+10 3.19E+09

60 25 2.48E+10 0 2.24E+10 2.48E+09

65 20 1.91E+10 0 1.72E+10 1.91E+09

70 1.5 1.46E+10 0 1.32E+10 1.46E+09

75 1.1 1.08E+10 0 9.74E+09 1.08E+09

80 0.65 6.37E+09 0 5.73E+09 6.37E+08

85 0.35 3.47TE+09 0 3.13E+09 3.47E+08

90 0.10 1.02E+09 0 9.17E+08 1.02E+08
95 0 0 0 0 0
100 0 0 0 0 0
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-9 Enterococci TMDL Calculations for BrushyCreek off U.S. 270
(OK220600030010_00)
SereEiE Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 10131 2.68E+13 0 2.41E+13 2.68E+12
5 827 2.19E+12 0 1.97E+12 2.19E+11
10 313 8.26E+11 0 7.43E+11 8.26E+10
15 152 4.02E+11 0 3.62E+11 4.02E+10
20 76 2.00E+11 0 1.80E+11 2.00E+10
25 41 1.08E+11 0 9.73E+10 1.08E+10
30 24 6.23E+10 0 5.61E+10 6.23E+09
35 13 3.36E+10 0 3.03E+10 3.36E+09
40 8.0 2.12E+10 0 1.91E+10 2.12E+09
45 51 1.36E+10 0 1.22E+10 1.36E+09
50 35 9.27E+09 0 8.34E+09 9.27E+08
55 2.5 6.62E+09 0 5.96E+09 6.62E+08
60 1.7 4.60E+09 0 4.14E+09 4.60E+08
65 0.87 2.29E+09 0 2.06E+09 2.29E+08
70 0.51 1.34E+09 0 1.21E+09 1.34E+08
75 0.27 7.04E+08 0 6.34E+08 7.04E+07
80 0.14 3.65E+08 0 3.29E+08 3.65E+07
85 0.04 1.03E+08 0 9.23E+07 1.03E+07

90 0 0 0 0 0

95 0 0 0 0 0

100 0 0 0 0 0
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-10  Fecal Coliform TMDL Calculations for Brushy Creek
(OK220600030010_10)
SereEiE Flow TMDL WLA LA MOS
(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 5870 5.74E+13 0 5.17E+13 5.74E+12
5 337 3.30E+12 0 2.97E+12 3.30E+11
10 144 1.41E+12 0 1.27E+12 1.41E+11
15 75 7.32E+11 0 6.58E+11 7.32E+10
20 34 3.31E+11 0 2.98E+11 3.31E+10
25 19 1.86E+11 0 1.67E+11 1.86E+10
30 11 1.05E+11 0 9.42E+10 1.05E+10
35 5.7 5.58E+10 0 5.02E+10 5.58E+09
40 4.2 4.07E+10 0 3.66E+10 4.07E+09
45 2.7 2.65E+10 0 2.38E+10 2.65E+09
50 1.8 1.76E+10 0 1.59E+10 1.76E+09
55 1.2 1.17E+10 0 1.05E+10 1.17E+09
60 0.5 4.83E+09 0 4.35E+09 4.83E+08
65 0.18 1.75E+09 0 1.57E+09 1.75E+08
70 0.05 4.89E+08 0 4.40E+08 4.89E+07
75 0 0 0 0 0
80 0 0 0 0 0
85 0 0 0 0 0
90 0 0 0 0 0
95 0 0 0 0 0
100 0 0 0 0 0
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Sans Bois Creek Bacteria TMDLs TMDL Calculations

Table 5-11  Fecal Coliform TMDL Calculations for Blue Creek (OK220600030020_00)

Percentile Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)

0 971 9.50E+12 3.03E+09 8.55E+12 9.50E+11
5 56 5.49E+11 3.03E+09 4.91E+11 5.49E+10
10 24 2.37E+11 3.03E+09 2.10E+11 2.37E+10
15 13 1.24E+11 3.03E+09 1.09E+11 1.24E+10
20 5.9 5.78E+10 3.03E+09 4.90E+10 5.78E+09
25 35 3.38E+10 3.03E+09 2.74E+10 3.38E+09
30 2.1 2.04E+10 3.03E+09 1.53E+10 2.04E+09
35 13 1.23E+10 3.03E+09 8.00E+09 1.23E+09
40 1.0 9.76E+09 3.03E+09 5.76E+09 9.76E+08
45 0.76 7.41E+09 3.03E+09 3.64E+09 7.41E+08
50 0.61 5.94E+09 3.03E+09 2.32E+09 5.94E+08
55 0.51 4.96E+09 3.03E+09 1.44E+09 4.96E+08
60 0.39 3.83E+09 3.03E+09 4.17E+08 3.83E+08
65 0.34 3.36E+09 3.03E+09 0.00E+00 3.36E+08
70 0.32 3.36E+09 3.03E+09 0.00E+00 3.36E+08
75 0.31 3.36E+09 3.03E+09 0.00E+00 3.36E+08
80 0.31 3.36E+09 3.03E+09 0.00E+00 3.36E+08
85 0.31 3.36E+09 3.03E+09 0.00E+00 3.36E+08
90 0.31 3.36E+09 3.03E+09 0.00E+00 3.36E+08
95 0.31 3.36E+09 3.03E+09 0.00E+00 3.36E+08
100 0.31 3.36E+09 3.03E+09 0.00E+00 3.36E+08
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-12  Fecal Coliform TMDL Calculations for Pe@eable Creek
(OK220600030050_00)
SereEiE Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 3460 3.39E+13 0 3.05E+13 3.39E+12
5 391 3.82E+12 0 3.44E+12 3.82E+11
10 109 1.07E+12 0 9.59E+11 1.07E+11
15 47 4.60E+11 0 4.14E+11 4.60E+10
20 27 2.64E+11 0 2.38E+11 2.64E+10
25 14 1.37E+11 0 1.23E+11 1.37E+10
30 8.1 7.97E+10 0 7.17E+10 7.97E+09
35 4.2 4.14E+10 0 3.73E+10 4.14E+09
40 2.6 2.54E+10 0 2.29E+10 2.54E+09
45 1.7 1.66E+10 0 1.50E+10 1.66E+09
50 1.1 1.08E+10 0 9.69E+09 1.08E+09
55 0.83 8.12E+09 0 7.31E+09 8.12E+08
60 0.57 5.60E+09 0 5.04E+09 5.60E+08
65 0.42 4.11E+09 0 3.70E+09 4.11E+08
70 0.27 2.64E+09 0 2.38E+09 2.64E+08
75 0.18 1.76E+09 0 1.59E+09 1.76E+08
80 0.10 9.79E+08 0 8.81E+08 9.79E+07
85 0.01 8.07E+07 0 7.27E+07 8.07E+06

90 0 0 0 0 0

95 0 0 0 0 0

100 0 0 0 0 0
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Sans Bois Creek Bacteria TMDLs

TMDL Calculations

Table 5-13  Fecal Coliform TMDL Calculations for Beaver Creek
(OK220600040030_00)
Percentile Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 2502 2.45E+13 0 2.20E+13 2.45E+12
5 64.7 6.33E+11 0 5.70E+11 6.33E+10
10 24.0 2.34E+11 0 2.11E+11 2.34E+10
15 11.8 1.15E+11 0 1.04E+11 1.15E+10
20 7.1 6.99E+10 0 6.30E+10 6.99E+09
25 4.8 4.66E+10 0 4.20E+10 4.66E+09
30 3.2 3.11E+10 0 2.80E+10 3.11E+09
35 2.3 2.20E+10 0 1.98E+10 2.20E+09
40 1.6 1.55E+10 0 1.40E+10 1.55E+09
45 1.2 1.13E+10 0 1.01E+10 1.13E+09
50 0.8 8.29E+09 0 7.46E+09 8.29E+08
55 0.6 6.35E+09 0 5.71E+09 6.35E+08
60 0.5 4.79E+09 0 4.31E+09 4.79E+08
65 0.36 3.50E+09 0 3.15E+09 3.50E+08
70 0.25 2.46E+09 0 2.21E+09 2.46E+08
75 0.15 1.42E+09 0 1.28E+09 1.42E+08
80 0.09 8.42E+08 0 7.58E+08 8.42E+07
85 0.04 3.89E+08 0 3.50E+08 3.89E+07
90 0.01 1.30E+08 0 1.17E+08 1.30E+07

95 0 0 0 0 0

100 0 0 0 0 0

5.7 Reasonable Assurances

ODEQ will collaborate with a host of other stateeagies and local governments working

within the boundaries of state and local regulatitm target available funding and technical
assistance to support implementation of pollutiontmwls and management measures. Various
water quality management programs and funding esyocovide reasonable assurance that the
pollutant reductions as required by these TMDLs banachieved and water quality can be
restored to maintain designated uses. ODEQ’s @uinty Planning Process (CPP), required by
the CWA 8303(e)(3) and 40 CFR 130.5, summarizesl@kha's commitments and programs
aimed at restoring and protecting water qualitpdighout the State (ODEQ 2002). The CPP
can be viewed from ODEQ’s website taip://www.deq.state.ok.us/WQDnew/pubs/2002_cpal fiuf.
Table 5-14 provides a partial list of the statetqpar agencies ODEQ will collaborate with to
address point and nonpoint source reduction gatédbkshed by TMDLSs.
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Sans Bois Creek Bacteria TMDLs TMDL Calculations

Table 5-14  Patrtial List of Oklahoma Water Quality Management Agencies

Agency Web Link
Oklahoma Conservation Commission http://www.okcc.state.ok.us/WQ/WQ home.htm
Oklahoma Department of Wildlife http://www.wildlifedepartment.com/watchabl.htm
Conservation
Oklahoma Department of Agriculture, http://www.oda.state.ok.us/water-home.htm
Food, and Forestry
Oklahoma Water Resources Board http://www.owrb.state.ok.us/quality/index.php

The Oklahoma Conservation Commission (OCC) is dael lagency for Nonpoint Source
Pollution in Oklahoma. The primary mechanisms ukedmanagement of nonpoint source
pollution are incentive-based programs that supploet installation of BMPs and public
education and outreach. Other programs includalaggns and permits for CAFOs. The
CAFO Act, as administered by the ODAFF, providesFCQAoperators the necessary tools and
information to deal with the manure and wastewatemals produce so streams, lakes, ponds,
and groundwater sources are not polluted. In mohditfinancial incentives are currently
available to assist qualified applicants with camdion of fences to create riparian buffers,
ponds, wells, livestock watering facilities andestn crossings through the USDA, Natural
Resources Conservation Service (NRCS) Environmeptallity Incentives Program&QIP)
and the Wildlife Habitat Incentives Program (WHIP).

As authorized by Section 402 of the CWA, the ODE&¥ ldelegation of the NPDES
Program in Oklahoma, except for certain jurisdicéibareas related to agriculture and the oil
and gas industry retained by State Department afcAljure and Oklahoma Corporation
Commission, for which the USEPA has retained pemmgitauthority. The NPDES Program in
Oklahoma is implemented via Title 252, Chapter @@&he Oklahoma Pollution Discharge
Elimination System (OPDES) Act and in accordancthwhe agreement between ODEQ and
USEPA relating to administration and enforcement tié delegated NPDES Program.
Implementation of point source WLAs is done throuyggrmits issued under the OPDES
program.

The reduction rates called for in this TMDL reparé as high as 86 percent. The ODEQ
recognizes that achieving such high reductions may be realistic, especially since
unregulated nonpoint sources are a major causeoftpairment. The high reduction rates are
not uncommon for pathogen-impaired waters. Simialuction rates are often found in other
pathogen TMDLs around the nation. The suitabiitythe current criteria for pathogens and
the beneficial uses of the receiving stream shdoddreviewed. For example, the Kansas
Department of Environmental Quality has proposee@xiolude certain high flow conditions
during which pathogen standards will not applyh@ltgh that exclusion was not approved by
the USEPA. Additionally, USEPA has been conductiegv epidemiology studies and may
develop new recommendations for pathogen critarte near future.

Revisions to the current pathogen provisions ofa@&ma’s WQSs should be considered.
There are three basic approaches to such revitahsnay apply.
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Sans Bois Creek Bacteria TMDLs TMDL Calculations

Removing the PBCR use This revision would require documentation in aeU
Attainability Analysis that the use is not existiagd cannot be attained. It is unlikely
this approach would be successful since thereigerge that people do swim in these
waterbodies, thus constituting an existing useistifig uses cannot be removed.

Modifying application of the existing criteria: This approach would include
considerations such as an exemption under ceriginflow conditions, an allowance
for wildlife or “natural conditions,” a sub-categoof the use or other special provision
for urban areas, or other special provisions farrstflows. Since large bacteria
violations occur over all flow ranges, it is liketigat large reductions would still be
necessary. However, this approach may have nretishould be considered.

Revising the existing numeric criteria Oklahoma’s current pathogen criteria are
based on USEPA guidelines (See Implementation Gua&lador Ambient Water
Quality Criteria for Bacteria, May 2002 Draft; aAdhbient Water Quality Criteria for
Bacteria-1986, January 1986). However, those ¢uoeke have received much
criticism and USEPA studies that could result imis®ns to their recommendations
are ongoing. The use of the three indicators fipdan Oklahoma'’s standards should
be evaluated. The numeric criteria values sholgld lae evaluated using a risk-based
method such as that found in USEPA guidance.

Unless or until the WQSs are revised and approwed BEPA, federal rules require that

the TMDLs in this report must be based on attainnoéthe current standards. If revisions to
the pathogen standards are approved in the futdlactions specified in these TMDLs will be
re-evaluated.

nnnnn
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SECTION 6
PUBLIC PARTICIPATION

This TMDL report was sent to other related statenages and local government agencies
for peer review. Then the report was submitte¢thto EPA for technical review. The report
was technically approved by the EPA on July 20,720@& public notice was published on
January 16, 2008 and the report was made avaifablpublic review and comments. The
public comment period started on January 16, 2088 ended on March 2, 2008. Three
written comments were received. They are from &ot¥alley Improvement Authority
(PVIA), the other from Oklahoma Department of Agittare, Food and Forestry, and Natual
Resources Conservation Service, USDA.

All comments were responded and the report wastagddaccordingly. The response to
comments was included in Appendix E of this report.
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APPENDIX A
AMBIENT WATER QUALITY BACTERIA DATA — 1999 TO 2003
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Sans Bois Creek Bacteria TMDLs Appendix A
Appendix A
Ambient Water Quality Bacteria Data — 1999 to 2003
. Bacteria_ Bacterial SSa:r;?rl;lee
WQM Station Water Body Name Date Concentration indicator | Criteria *
(#/100ml)
(#/100ml)

OK220100030010T | Brazil Creek: Latimer Co. 8/21/2000 10 EC 406
OK220100030010T | Brazil Creek: Latimer Co. 8/21/2000 10 EC 406
OK220100030010T | Brazil Creek: Latimer Co. 9/25/2000 3076 EC 406
OK220100030010T | Brazil Creek: Latimer Co. 9/25/2000 3076 EC 406
OK220100030010T | Brazil Creek: Latimer Co. 9/26/2000 52 EC 406
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 201 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 85 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 201 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 10 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 41 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 10 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 1/16/2001 10 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 95 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 183 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 95 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 31 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 10 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 31 EC 2030
OK220100030010T | Brazil Creek: Latimer Co. 9/25/2000 1000 ENT 108
OK220100030010T | Brazil Creek: Latimer Co. 9/25/2000 1000 ENT 108
OK220100030010T | Brazil Creek: Latimer Co. 9/25/2000 1000 ENT 108
OK220100030010T | Brazil Creek: Latimer Co. 9/26/2000 2000 ENT 108
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 800 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 80 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 800 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 800 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 20 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 50 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 20 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 20 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 1/16/2001 40 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 80 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 100 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 80 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 80 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 60 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 20 ENT 540
OK?220100030010T | Brazil Creek: Latimer Co. 3/26/2001 60 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 60 ENT 540
OK220100030010T | Brazil Creek: Latimer Co. 4/26/1999 2000 FC 2000
OK?220100030010T | Brazil Creek: Latimer Co. 4/26/1999 2000 FC 2000
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. Bacteria_ Bacterial Ssallrr:?rl)(lae

WQM Station Water Body Name Date Concentration indicator | Criteria *

(#/100ml)

(#/1.00ml)
0OK220100030010T | Brazil Creek: Latimer Co. 4/26/1999 2000 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 4/27/1999 2000 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 6/21/1999 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 6/21/1999 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 6/21/1999 100 FC 400
0OK220100030010T | Brazil Creek: Latimer Co. 7/19/1999 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 7/19/1999 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 7/19/1999 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 7/20/1999 100 FC 400
0OK220100030010T | Brazil Creek: Latimer Co. 8/23/1999 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 8/23/1999 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 8/24/1999 300 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 11/9/1999 100 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 12/13/1999 2200 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 12/13/1999 2200 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 12/13/1999 2200 FC 2000
0OK220100030010T | Brazil Creek: Latimer Co. 12/14/1999 4000 FC 2000
0OK220100030010T | Brazil Creek: Latimer Co. 1/18/2000 100 FC 2000
0OK220100030010T | Brazil Creek: Latimer Co. 1/18/2000 100 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 1/19/2000 100 FC 2000
0OK220100030010T | Brazil Creek: Latimer Co. 2/20/2000 100 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2000 100 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 2/21/2000 100 FC 2000
0OK220100030010T | Brazil Creek: Latimer Co. 3/28/2000 100 FC 2000
0OK220100030010T | Brazil Creek: Latimer Co. 3/28/2000 100 FC 2000
0OK220100030010T | Brazil Creek: Latimer Co. 3/28/2000 1200 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 5/8/2000 400 FC 400
0OK220100030010T | Brazil Creek: Latimer Co. 5/8/2000 400 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 5/8/2000 400 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 5/9/2000 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 6/12/2000 100 FC 400
0OK220100030010T | Brazil Creek: Latimer Co. 6/12/2000 100 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 6/13/2000 100 FC 400
0OK220100030010T | Brazil Creek: Latimer Co. 7/17/2000 110 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 7/17/2000 110 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 7/17/2000 110 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 7/18/2000 400 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 8/21/2000 30 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 8/21/2000 30 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 8/21/2000 30 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 9/25/2000 13000 FC 400
OK220100030010T | Brazil Creek: Latimer Co. 9/25/2000 13000 FC 400
0OK220100030010T | Brazil Creek: Latimer Co. 9/25/2000 13000 FC 400
0OK220100030010T | Brazil Creek: Latimer Co. 9/26/2000 190 FC 400
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Bacteria Bacterial Ssallrrllgklae
WQM Station Water Body Name Date Concentration X amp 9
(#/100ml) Indicator | Criteria
(#/200ml)
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 200 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 300 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 200 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 10/30/2000 200 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 120 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 90 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 120 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 12/4/2000 120 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 1/16/2001 10 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 180 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 100 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 180 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 2/20/2001 180 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 20 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 50 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 20 FC 2000
OK220100030010T | Brazil Creek: Latimer Co. 3/26/2001 20 FC 2000
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 6/14/1999 2900 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 7/12/1999 110 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 8/10/1999 40 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 9/20/1999 60 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 5/10/2000 750 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 6/13/2000 100 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 7/19/2000 80 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 5/23/2001 900 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 6/20/2001 50 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 7/25/2001 100 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270. Red Oak 8/20/2001 160 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 9/18/2001 700 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 5/20/2002 400 FC 400
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 6/17/2002 90 FC 400
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[ Bacteria Bacterial Ssailrr:?rl)(lae
WQM Station Water Body Name Date Co?ﬁggﬁ:;m Indicator | Criteria *
(#/200ml)
OOOK12A%|9100040020_ g%,rcg:él\/cl)aallre Creek, Off US 219219002 20 C 400
OOOK12A%|9100040020_ g%,rcg:él\/cl)aallre Creek, Off US 9/9/2002 20 e 100
OOOK12A%|9100040020_ g%,rcg:él\/cl)aallre Creek, Off US 5/5/2003 400 C 100
OOOK12A%|9100040020_ g%,rcg:él\/cl)aallre Creek, Off US 6/9/2003 500 C 100
é)olg-ZA?_l(_)100040020- ;;)(L)J,r?:&héaallil?e Creek, Off US 6/24/2003 100 o 200
OOOK12,§'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 2114/2003 1000 o 200
OOOK12,§'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 2128/2003 10 o 200
OOOK12,§'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 8/18/2003 20 o 200
OOOK12,§'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 9/3/2003 100 o 200
OOOK12,§'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 9/22/2003 130 o 200
OOOK12,3'|9100040020_ g%,rcr\t]éeél\/(l)aallilz]e Creek, Off US 6/14/1999 4884 o 106
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 2112/1999 a1 EC 206
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 8/10/1999 a1 EC 206
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 9/20/1999 426 EC 206
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 5/10/2000 33 EC 206
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 6/13/2000 109 EC 206
é)olg-ZA?_l(?lOOMOOZO- ;;)(L)J,r?:&héaallil?e Creek, Off US 2119/2000 g5 EC 206
OOOK12,§'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 5/23/2001 717 EC 406
OOOK12,§'|9100040020- g%rgfél\ga;t]e Creek, Off US 6/20/2001 a1 EC 406
OOOK12,§'|9100040020- g%rgfél\ga;t]e Creek, Off US 2125/2001 24 EC 206
OOOK12,§'|9100040020- g%rgfél\ga;t]e Creek, Off US 8/20/2001 63 EC 206
OOOK12,§'|9100040020- g%rgfél\ga;t]e Creek, Off US 9/18/2001 459 EC 406
OOOK12,3'|9100040020_ g%’rcr\t]éeél\/(l)aallilz]e Creek, Off US 5/20/2002 62 EC 206
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. Bacteria_ Bacterial Ssailrr:?rl)(lae
WQM Station Water Body Name Date Co?#(:/ig'gﬁqt:;)n indicator | Criteria *
(#/200ml)

OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 6/17/2002 85 EC 406
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 2/22/2002 20 EC 406
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 9/9/2002 10 EC 406
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 5/5/2003 240 EC 406
é)ol<12§_l(_)100040020- ;;)(L)J,r?:&héaallil?e Creek, Off US 6/9/2003 10 EC 406
000K12,3'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 6/24/2003 146 EC 406
000K12,3'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 2/14/2003 350 EC 406
000K12,3'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 2/98/2003 20 EC 406
000K12,3'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 8/18/2003 20 EC 406
000K12,3'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 9/3/2003 85 EC 406
OOOK12,3'|9100040020_ g%,rcr\t]éeél\/(l)aallilz]e Creek, Off US 9/22/2003 74 EC 406
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 6/14/1999 10000 ENT 108
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 2/12/1999 70 ENT 108
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 8/10/1999 10 ENT 108
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 9/20/1999 10 ENT 108
OOOK12A%?100040020_ g%,rcg:él\/cl)aallre Creek, Off US 5/10/2000 1800 ENT 108
é)ol<12§_l(_)100040020- ;;)(L)J,r?:&héaallil?e Creek, Off US 6/13/2000 120 ENT 108
000K12,3'|9100040020- g%rg]ee(;ll\éa;il?e Creek, Off US 2/19/2000 90 ENT 108
000K12,3'|9100040020- g%rgfél\ga;t]e Creek, Off US 5/93/2001 2100 ENT 108
000K12,3'|9100040020- g%rgfél\ga;t]e Creek, Off US 6/20/2001 130 ENT 108
000K12,3'|9100040020- g%rgfél\ga;t]e Creek, Off US 2/95/2001 110 ENT 108
000K12,3'|9100040020- g%rgfél\ga;t]e Creek, Off US 8/20/2001 130 ENT 108
OOOK12,3'|9100040020_ g%’rcr\t]éeél\/(l)aallilz]e Creek, Off US 9/18/2001 3000 ENT 108
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Bacteria Bacterial Ssallrrllgklae
WQM Station Water Body Name Date Concentration . amp 9
(#/100ml) Indicator | Criteria
(#/200ml)
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 5/20/2002 10 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 6/17/2002 200 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 712212002 500 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 9/9/2002 60 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 5/5/2003 2000 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 6/9/2003 120 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 6/24/2003 200 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 7/14/2003 8000 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 7/28/2003 30 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 8/18/2003 70 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270. Red Oak 9/3/2003 400 ENT 108
0OK220100040020- Fourche-Maline Creek, Off US
001AT 270, Red Oak 9/22/2003 300 ENT 108
OK220200040010W | Sans Bois Creek 4/27/1999 4000 FC 2000
OK220200040010W | Sans Bois Creek 5/25/1999 100 FC 400
OK220200040010W | Sans Bois Creek 6/22/1999 500 FC 400
OK220200040010W | Sans Bois Creek 7/20/1999 100 FC 400
OK220200040010W | Sans Bois Creek 8/24/1999 100 FC 400
OK220200040010W | Sans Bois Creek 10/5/1999 200 FC 2000
OK220200040010W | Sans Bois Creek 11/9/1999 400 FC 2000
OK220200040010W | Sans Bois Creek 12/14/1999 400 FC 2000
OK220200040010W | Sans Bois Creek 1/19/2000 100 FC 2000
OK220200040010W | Sans Bois Creek 2/21/2000 100 FC 2000
OK220200040010W | Sans Bois Creek 3/28/2000 700 FC 2000
OK220200040010W | Sans Bois Creek 5/9/2000 100 FC 400
OK220200040010W | Sans Bois Creek 6/13/2000 100 FC 400
OK220200040010W | Sans Bois Creek 7/18/2000 400 FC 400
OK220200040010W | Sans Bois Creek 8/22/2000 10 FC 400
OK220200040010W | Sans Bois Creek 9/26/2000 11000 FC 400
OK220200040010W | Sans Bois Creek 10/30/2000 700 FC 2000
OK220200040010W | Sans Bois Creek 12/4/2000 300 FC 2000
OK220200040010W | Sans Bois Creek 2/20/2001 60 FC 2000
OK220200040010W | Sans Bois Creek 3/26/2001 90 FC 2000
OK220200040010W | Sans Bois Creek 8/22/2000 10 EC 406
OK220200040010W | Sans Bois Creek 9/26/2000 2247 EC 406
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Sans Bois Creek Bacteria TMDLs Appendix A
. Bacteria_ Bacterial Ssallrr:?rl)(lae
WQM Station Water Body Name Date Concentration indicator | Criteria *
(#/100ml)
(#/200ml)

0OK220200040010W | Sans Bois Creek 10/30/2000 10140 EC 2000
0OK220200040010W | Sans Bois Creek 12/4/2000 228 EC 2000
0OK220200040010W | Sans Bois Creek 2/20/2001 31 EC 2000
0OK220200040010W | Sans Bois Creek 3/26/2001 63 EC 2000
0OK220200040010W | Sans Bois Creek 9/26/2000 4000 ENT 108
0OK220200040010W | Sans Bois Creek 10/30/2000 1000 ENT 540
0OK220200040010W | Sans Bois Creek 12/4/2000 110 ENT 540
0OK220200040010W | Sans Bois Creek 2/20/2001 40 ENT 540
0OK220200040010W | Sans Bois Creek 3/26/2001 1500 ENT 540
0OK220200040050J | Sans Bois Creek- Mountain Fork | 4/27/1999 10000 FC 2000
OK220200040050J | Sans Bois Creek- Mountain Fork | 6/22/1999 500 FC 400
OK220200040050J | Sans Bois Creek- Mountain Fork | 7/20/1999 100 FC 400
OK220200040050J | Sans Bois Creek- Mountain Fork | 8/24/1999 100 FC 400
OK220200040050J | Sans Bois Creek- Mountain Fork | 12/14/1999 100 FC 2000
0OK220200040050J | Sans Bois Creek- Mountain Fork | 1/19/2000 100 FC 2000
0OK220200040050J | Sans Bois Creek- Mountain Fork | 2/21/2000 100 FC 2000
0OK220200040050J | Sans Bois Creek- Mountain Fork | 3/28/2000 100 FC 2000
0OK220200040050J | Sans Bois Creek- Mountain Fork 5/9/2000 100 FC 400
0OK220200040050J | Sans Bois Creek- Mountain Fork 5/9/2000 200 FC 400
0OK220200040050J | Sans Bois Creek- Mountain Fork | 6/13/2000 100 FC 400
OK220200040050J | Sans Bois Creek- Mountain Fork | 7/18/2000 20 FC 400
0OK220200040050J | Sans Bois Creek- Mountain Fork | 8/22/2000 400 FC 400
OK220200040050J | Sans Bois Creek- Mountain Fork | 9/26/2000 900 FC 400
OK220200040050J | Sans Bois Creek- Mountain Fork | 10/30/2000 300 FC 2000
OK220200040050J | Sans Bois Creek- Mountain Fork | 10/30/2000 170 FC 2000
OK220200040050J | Sans Bois Creek- Mountain Fork | 12/4/2000 10 FC 2000
OK220200040050J | Sans Bois Creek- Mountain Fork | 1/16/2001 10 FC 2000
0OK220200040050J | Sans Bois Creek- Mountain Fork | 2/20/2001 10 FC 2000
0OK220200040050J | Sans Bois Creek- Mountain Fork | 3/26/2001 10 FC 2000
0OK220200040050J | Sans Bois Creek- Mountain Fork | 8/22/2000 1439 EC 406
0OK220200040050J | Sans Bois Creek- Mountain Fork | 9/26/2000 669 EC 406
OK220200040050J | Sans Bois Creek- Mountain Fork | 10/30/2000 98 EC 2030
0OK220200040050J | Sans Bois Creek- Mountain Fork | 12/4/2000 10 EC 2030
0OK220200040050J | Sans Bois Creek- Mountain Fork | 1/16/2001 10 EC 2030
OK220200040050J | Sans Bois Creek- Mountain Fork | 2/20/2001 10 EC 2030
OK220200040050J | Sans Bois Creek- Mountain Fork | 3/26/2001 10 EC 2030
0OK220200040050J | Sans Bois Creek- Mountain Fork | 9/26/2000 3000 ENT 108
0OK220200040050J | Sans Bois Creek- Mountain Fork | 9/26/2000 1200 ENT 108
0OK220200040050J | Sans Bois Creek- Mountain Fork | 10/30/2000 3000 ENT 540
0OK220200040050J | Sans Bois Creek- Mountain Fork | 10/30/2000 110 ENT 540
0OK220200040050J | Sans Bois Creek- Mountain Fork | 12/4/2000 10 ENT 540
0OK220200040050J | Sans Bois Creek- Mountain Fork | 12/4/2000 20 ENT 540
0OK220200040050J | Sans Bois Creek- Mountain Fork | 1/16/2001 20 ENT 540
0OK220200040050J | Sans Bois Creek- Mountain Fork | 2/20/2001 10 ENT 540
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Sans Bois Creek Bacteria TMDLs

Appendix A

. Single
. Bacterla_ Bacterial Sample
WQM Station Water Body Name Date Concentration indicator | Criteria *
(#/100ml)
(#/200ml)
0OK?220200040050J | Sans Bois Creek- Mountain Fork | 3/26/2001 10 ENT 540
OK220600010070G | Longtown Creek 6/22/1999 100 FC 400
OK220600010070G | Longtown Creek 7/20/1999 100 FC 400
OK220600010070G | Longtown Creek 8/24/1999 100 FC 400
OK220600010070G | Longtown Creek 11/9/1999 300 FC 2000
OK220600010070G | Longtown Creek 12/14/1999 700 FC 2000
OK220600010070G | Longtown Creek 1/19/2000 100 FC 2000
OK220600010070G | Longtown Creek 2/21/2000 100 FC 2000
OK220600010070G | Longtown Creek 3/28/2000 100 FC 2000
OK220600010070G | Longtown Creek 5/9/2000 1700 FC 400
OK220600010070G | Longtown Creek 6/13/2000 800 FC 400
OK220600010070G | Longtown Creek 7/18/2000 30 FC 400
OK220600010070G | Longtown Creek 8/22/2000 40 FC 400
OK220600010070G | Longtown Creek 9/26/2000 3000 FC 400
OK220600010070G | Longtown Creek 12/4/2000 300 FC 2000
OK220600010070G | Longtown Creek 2/20/2001 180 FC 2000
OK220600010070G | Longtown Creek 3/26/2001 310 FC 2000
OK220600010070G | Longtown Creek 8/22/2000 20 EC 406
OK220600010070G | Longtown Creek 9/26/2000 1153 EC 406
OK220600010070G | Longtown Creek 12/4/2000 183 EC 2030
OK220600010070G | Longtown Creek 2/20/2001 228 EC 2030
OK220600010070G | Longtown Creek 3/26/2001 269 EC 2030
OK220600010070G | Longtown Creek 9/26/2000 6000 ENT 108
OK220600010070G | Longtown Creek 12/4/2000 500 ENT 540
OK220600010070G | Longtown Creek 2/20/2001 100 ENT 540
OK220600010070G | Longtown Creek 3/26/2001 50 ENT 540
OK220600010100P | Mill Creek: Trib. To Eufaula 4/27/1999 3000 FC 2000
OK220600010100P | Mill Creek: Trib. To Eufaula 5/25/1999 100 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 6/22/1999 200 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 7/20/1999 100 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 8/24/1999 100 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 11/9/1999 100 FC 2000
OK220600010100P | Mill Creek: Trib. To Eufaula 12/14/1999 700 FC 2000
OK220600010100P | Mill Creek: Trib. To Eufaula 1/19/2000 100 FC 2000
OK220600010100P | Mill Creek: Trib. To Eufaula 2/21/2000 100 FC 2000
OK220600010100P | Mill Creek: Trib. To Eufaula 3/28/2000 1100 FC 2000
OK220600010100P | Mill Creek: Trib. To Eufaula 5/9/2000 7500 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 6/13/2000 500 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 7/18/2000 40 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 8/22/2000 10 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 9/26/2000 900 FC 400
OK220600010100P | Mill Creek: Trib. To Eufaula 12/4/2000 60 FC 2000
OK220600010100P | Mill Creek: Trib. To Eufaula 2/20/2001 0 FC 2000
OK220600010100P | Mill Creek: Trib. To Eufaula 3/26/2001 0 FC 2000
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Sans Bois Creek Bacteria TMDLs Appendix A
el Bacterial Ssallrrllgklae
WQM Station Water Body Name Date Concentration di amp 9
(#/100m) Indicator | Criteria
(#/100ml)
OK220600010100P | Mill Creek: Trib. To Eufaula 8/22/2000 10 EC 406
OK220600010100P | Mill Creek: Trib. To Eufaula 9/26/2000 1445 EC 406
OK220600010100P | Mill Creek: Trib. To Eufaula 12/4/2000 52 EC 2030
OK220600010100P | Mill Creek: Trib. To Eufaula 9/26/2000 1000 ENT 108
OK220600010100P | Mill Creek: Trib. To Eufaula 12/4/2000 70 ENT 540
OK220600010100P | Mill Creek: Trib. To Eufaula 2/20/2001 0 ENT 540
OK220600010100P | Mill Creek: Trib. To Eufaula 3/26/2001 0 ENT 540
OK220600030010- qushy .Creek, Off US 270, 6/15/1999 330 FC 400
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 7/13/1999 20 FC 400
OK220600030010- Brgshy _Creek, Off US 270, 8/11/1999 4500 FC 200
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 9/21/1999 90 FC 400
OK220600030010- Brgshy _Creek, Off US 270, 5/10/2000 20000 FC 400
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 6/13/2000 1300 FC 400
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 7/19/2000 5 FC 400
OK220600030010- Bru_shy _Creek, Off US 270, 8/15/2000 50 FC 400
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 9/12/2000 30 FC 400
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 5/22/2001 8000 FC 400
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 6/18/2001 10 FC 400
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 7/23/2001 5 FC 400
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 7/24/2001 5 FC 400
OK220600030010- Brgshy .Creek, Off US 270, 8/20/2001 100 FC 200
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 9/17/2001 80 FC 400
OK220600030010- Brgshy _Creek, Off US 270, 6/10/2002 500 FC 400
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 7/17/2002 40 FC 400
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 9/11/2002 20 FC 400
OK220600030010- Brgshy _Creek, Off US 270, 5/5/2003 400 FC 400
001AT Haileyville
OK220600030010- Bru_shy _Creek, Off US 270, 6/9/2003 50 FC 400
001AT Haileyville
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Sans Bois Creek Bacteria TMDLs Appendix A
Bacteria Bacterial Ssallrrllgklae
WQM Station Water Body Name Date Concentration di amp 9
(#/100m) Indicator | Criteria
(#/200ml)
OK220600030010- qushy .Creek, Off US 270, 6/25/2003 200 FC 400
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 2/14/2003 60 FC 400
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 2/30/2003 10 FC 400
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 8/18/2003 10 FC 400
001AT Haileyville
OK220600030010- Brgshy .Creek, Off US 270, 9/3/2003 3900 FC 400
001AT Haileyville
OK220600030010- Bru_shy _Creek, Off US 270, 9/22/2003 200 FC 400
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 6/15/1999 368 EC 406
001AT Haileyville
OK220600030010- Brushy Creek, Off US 270,
001AT Haileyville 7/13/1999 31 EC 406
OK220600030010- Brgshy _Creek, Off US 270, 8/11/1999 813 EC 406
001AT Haileyville
0OK220600030010- Brushy Creek, Off US 270,
001AT Haileyville 9/21/1999 41 EC 406
OK220600030010- Brgshy _Creek, Off US 270, 5/10/2000 5794 EC 406
001AT Haileyville
OK220600030010- Bru_shy _Creek, Off US 270, 6/13/2000 677 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 2/19/2000 10 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 8/15/2000 10 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 9/12/2000 5 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 5/22/2001 2909 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 6/18/2001 a1 EC 406
001AT Haileyville
OK220600030010- Brushy Creek, Off US 270,
001AT Haileyville 7/23/2001 5 EC 406
0OK220600030010- Brushy Creek, Off US 270,
001AT Haileyville 7/24/2001 10 EC 406
OK220600030010- Brushy Creek, Off US 270,
001AT Haileyville 8/20/2001 52 EC 406
OK220600030010- Brgshy _Creek, Off US 270, 9/17/2001 107 EC 406
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 6/10/2002 85 EC 406
001AT Haileyville
OK220600030010- Brushy Creek, Off US 270,
001AT Haileyville 7/17/2002 31 EC 406
J:\planning\TMDL\Bacteria TMDLs\Parsons\2007\3 SBitss(10)\SanBois_FINAL_09-11-08.doc A' 10 FI NAL

September 2008




Sans Bois Creek Bacteria TMDLs Appendix A
el Bacterial Ssallrrllgklae
WQM Station Water Body Name Date Concentration di amp 9
(#/100ml) Indicator | Criteria
(#/200ml)
OK220600030010- qushy .Creek, Off US 270, 9/11/2002 10 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 5/5/2003 240 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 6/9/2003 10 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 6/25/2003 73 EC 406
001AT Haileyville
OK220600030010- Brgshy .Creek, Off US 270, 2/14/2003 10 EC 406
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 7/30/2003 10 EC 406
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 8/18/2003 74 EC 406
OK220600030010- Brgshy _Creek, Off US 270, 9/3/2003 1012 EC 406
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 9/22/2003 86 EC 406
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 6/15/1999 140 ENT 108
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 7/13/1999 5 ENT 108
OK220600030010- Bru_shy _Creek, Off US 270, 8/11/1999 60 ENT 108
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 9/21/1999 10 ENT 108
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 5/10/2000 40000 ENT 108
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 6/13/2000 610 ENT 108
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 2/19/2000 20 ENT 108
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 8/15/2000 20 ENT 108
001AT Haileyville
OK220600030010- Brgshy .Creek, Off US 270, 9/12/2000 50 ENT 108
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 5/22/2001 23000 ENT 108
001AT Haileyville
OK220600030010- | Brushy Creek, Off US 270,
001AT Haileyville 6/18/2001 5 ENT 108
OK220600030010- Brgshy _Creek, Off US 270, 2/23/2001 20 ENT 108
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 2/24/2001 30 ENT 108
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 8/20/2001 120 ENT 108
001AT Haileyville
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Sans Bois Creek Bacteria TMDLs Appendix A
Bacteria Bacterial Ssallrr]rgl?e
WQM Station Water Body Name Date Concentration : amp .
(#/100m) Indicator | Criteria
(#/200ml)
OK220600030010- Bru_shy .Creek, Off US 270, 9/17/2001 100 ENT 108
001AT Haileyville
OK220600030010- Bru_shy .Creek, Off US 270, 6/10/2002 900 ENT 108
001AT Haileyville
OK220600030010- Bru_shy .Creek, Off US 270, 2/17/2002 120 ENT 108
001AT Haileyville
OK220600030010- Bru_shy .Creek, Off US 270, 9/11/2002 10 ENT 108
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 5/5/2003 4000 ENT 108
001AT Haileyville
OK220600030010- Brushy Creek, Off US 270,
001AT Haileyville 6/9/2003 10 ENT 108
OK220600030010- Brgshy _Creek, Off US 270, 6/25/2003 130 ENT 108
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 2/14/2003 10 ENT 108
001AT Haileyville
OK220600030010- Brgshy _Creek, Off US 270, 2/30/2003 30 ENT 108
001AT Haileyville
0OK220600030010- Brgshy _Creek, Off US 270, 8/18/2003 20 ENT 108
001AT Haileyville
OK220600030010- Bru_shy _Creek, Off US 270, 9/3/2003 1300 ENT 108
001AT Haileyville
OK220600030010- qushy .Creek, Off US 270, 9/22/2003 100 ENT 108
001AT Haileyville
OK220600030010T | Brushy Creek 4/26/1999 2000 FC 2000
OK220600030010T | Brushy Creek 6/21/1999 300 FC 400
OK220600030010T | Brushy Creek 7/19/1999 100 FC 400
OK220600030010T | Brushy Creek 8/23/1999 100 FC 400
OK220600030010T | Brushy Creek 12/13/1999 800 FC 2000
OK220600030010T | Brushy Creek 1/18/2000 100 FC 2000
OK220600030010T | Brushy Creek 2/20/2000 100 FC 2000
OK220600030010T | Brushy Creek 3/27/2000 2600 FC 2000
OK220600030010T | Brushy Creek 5/8/2000 100 FC 400
OK220600030010T | Brushy Creek 6/12/2000 2300 FC 400
OK220600030010T | Brushy Creek 7/17/2000 540 FC 400
OK220600030010T | Brushy Creek 8/21/2000 0 FC 400
OK220600030010T | Brushy Creek 9/25/2000 4000 FC 400
OK220600030010T | Brushy Creek 10/31/2000 1000 FC 2000
OK220600030010T | Brushy Creek 12/6/2000 20 FC 2000
OK220600030010T | Brushy Creek 1/17/2001 160 FC 2000
OK220600030010T | Brushy Creek 2/21/2001 300 FC 2000
OK220600030010T | Brushy Creek 3/27/2001 30 FC 2000
OK220600030010T | Brushy Creek 9/25/2000 187 EC 406
OK220600030010T | Brushy Creek 10/31/2000 1401 EC 2030
OK220600030010T | Brushy Creek 12/6/2000 31 EC 2030
OK220600030010T | Brushy Creek 1/17/2001 272 EC 2030
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Sans Bois Creek Bacteria TMDLs Appendix A
SGIEIE Bacterial Ssallrrllgklae
WQM Station Water Body Name Date Concentration di amp 9
(#/100m) Indicator | Criteria
(#/100ml)

OK220600030010T | Brushy Creek 2/21/2001 74 EC 2030
OK220600030010T | Brushy Creek 3/27/2001 20 EC 2030
OK220600030010T | Brushy Creek 9/25/2000 34000 ENT 108
OK220600030010T | Brushy Creek 10/31/2000 6000 ENT 540
OK220600030010T | Brushy Creek 12/6/2000 20 ENT 540
OK220600030010T | Brushy Creek 1/17/2001 900 ENT 540
OK220600030010T | Brushy Creek 2/21/2001 160 ENT 540
OK220600030010T | Brushy Creek 3/27/2001 10 ENT 540
851?&’600030020 Blue Creek, SH 63, Haileyvile | 6/18/2001 160 FC 400
851?&’600030020 Blue Creek, SH 63, Haileyvile | 6/18/2001 600 FC 400
851?&’600030020 Blue Creek, SH 63, Haileyvile | 7/31/2001 330 FC 400
851?&’600030020 Blue Creek, SH 63, Haileyvile | 8/28/2001 510 FC 400
OOOIEZSZSGOO%OOZO' Blue Creek, SH 63, Haileyville 9/25/2001 120 FC 400
000}12823600030020' Blue Creek, SH 63, Haileyville 11/27/2001 300 FC 2000
000}12823600030020' Blue Creek, SH 63, Haileyville 2/25/2002 210 FC 2000
OOOK12823600030020' Blue Creek, SH 63, Haileyville 4/3/2002 50 FC 2000
OOOK12823600030020' Blue Creek, SH 63, Haileyville 5/30/2002 400 FC 400
é)ol<]-252£600030020- Blue Creek, SH 63, Haileyville 5/30/2002 500 FC 400
851?&’600030020 Blue Creek, SH 63, Haileyville | 7/31/2002 3000 FC 400
851?&’600030020 Blue Creek, SH 63, Haileyvile | 8/26/2002 90 FC 400
851?&’600030020 Blue Creek, SH 63, Haileyvile | 5/30/2002 7701 FC 400
851?&’600030020 Blue Creek, SH 63, Haileyvile | 5/30/2002 9804 FC 400
851?&’600030020 Blue Creek, SH 63, Haileyville | 7/31/2002 24192 FC 400
OOOIEZSZSGOO%OOZO' Blue Creek, SH 63, Haileyville 6/18/2001 145 EC 406
OOOK12823600030020' Blue Creek, SH 63, Haileyville 6/18/2001 272 EC 406
OOOK12823600030020' Blue Creek, SH 63, Haileyville 7/31/2001 97 EC 406
OOOK12823600030020' Blue Creek, SH 63, Haileyville 8/28/2001 131 EC 406
OK220600030020- Blue Creek, SH 63, Haileyville 9/25/2001 52 EC 406
001SR
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Sans Bois Creek Bacteria TMDLSs Appendix A
[ Bacteria Bacterial Ssailrr:?rl)(lae
WQM Station Water Body Name Date Cogﬁ:/ig'gﬁqt:?n indicator | Criteria *
(#/200ml)
OOOIEZSZSGOO%OOZO_ Blue Creek, SH 63, Haileyville 5/30/2002 331 EC 406
OOOK1282£600030020_ Blue Creek, SH 63, Haileyville 5/30/2002 282 EC 406
OOOK12823600030020_ Blue Creek, SH 63, Haileyville 7/31/2002 554 EC 406
OOOK12823600030020_ Blue Creek, SH 63, Haileyville 8/26/2002 20 EC 406
OOOK12823600030020- Blue Creek, SH 63, Haileyville 6/18/2001 300 ENT 108
OOOK12823600030020- Blue Creek, SH 63, Haileyville 6/18/2001 400 ENT 108
golg-252£600030020- Blue Creek, SH 63, Haileyville 7/131/2001 300 ENT 108
OOOIEZSZSGOO%OOZO_ Blue Creek, SH 63, Haileyville 8/28/2001 7000 ENT 108
OOOIEZSZSGOO%OOZO_ Blue Creek, SH 63, Haileyville 9/25/2001 400 ENT 108
OOOIEZSZSGOO%OOZO_ Blue Creek, SH 63, Haileyville 5/30/2002 3000 ENT 108
OOOIEZSZSGOO%OOZO_ Blue Creek, SH 63, Haileyville 5/30/2002 400 ENT 108
OOOIEZSZSGOO%OOZO_ Blue Creek, SH 63, Haileyville 7/31/2002 3000 ENT 108
OOOK1282£600030020_ Blue Creek, SH 63, Haileyville 8/26/2002 200 ENT 108
000}22823600030020- Blue Creek, US 270, Haileyville 7/31/2001 2600 FC 400
00022823600030020_ Blue Creek, US 270, Haileyville 8/28/2001 80 FC 400
00022823600030020_ Blue Creek, US 270, Haileyville 9/25/2001 40 FC 400
000}22823600030020- Blue Creek, US 270, Haileyville 11/27/2001 900 FC 2000
8022522600030020_ Blue Creek, US 270, Haileyville 2/25/2002 500 FC 2000
00022523600030020_ Blue Creek, US 270, Haileyville 4/3/2002 100 FC 2000
00022523600030020_ Blue Creek, US 270, Haileyville 7/31/2002 2000 FC 400
00022523600030020_ Blue Creek, US 270, Haileyville 7/31/2002 24192 FC 400
00022523600030020_ Blue Creek, US 270, Haileyville 7/31/2001 1850 EC 406
00022523600030020_ Blue Creek, US 270, Haileyville 8/28/2001 31 EC 406
00022822600030020_ Blue Creek, US 270, Haileyville 9/25/2001 31 EC 406
Jplanning\TMDL\Bacteria TMDLS\Parsons\2007\3 SBis(10)\SanBois_FINAL_09-11-08.doc A-14 FINAL

September 2008




Sans Bois Creek Bacteria TMDLs Appendix A
. Bacterig Bacterial Ssallrr]r?;?e
WQM Station Water Body Name Date Concentration e e
(#/100ml)
(#/200ml)

Ooogzggsoooaoozo- Blue Creek, US 270, Haileyville | 7/31/2002 399 EC 406
00022822600030020' Blue Creek, US 270, Haileyville 7/31/2001 200 ENT 108
000}22823600030020' Blue Creek, US 270, Haileyville 8/28/2001 40 ENT 108
000}22823600030020' Blue Creek, US 270, Haileyville 9/25/2001 600 ENT 108
000}22823600030020' Blue Creek, US 270, Haileyville 7/31/2002 4000 ENT 108
OK220600030050M | Peaceable Creek 4/26/1999 3000 FC 2000
OK220600030050M | Peaceable Creek 5/24/1999 600 FC 400
OK220600030050M | Peaceable Creek 6/21/1999 700 FC 400
OK220600030050M | Peaceable Creek 7/19/1999 200 FC 400
OK220600030050M | Peaceable Creek 8/23/1999 100 FC 400
OK220600030050M | Peaceable Creek 10/4/1999 300 FC 2000
OK220600030050M | Peaceable Creek 12/13/1999 3100 FC 2000
OK220600030050M | Peaceable Creek 1/18/2000 100 FC 2000
OK220600030050M | Peaceable Creek 2/20/2000 100 FC 2000
OK220600030050M | Peaceable Creek 3/27/2000 8400 FC 2000
OK220600030050M | Peaceable Creek 5/8/2000 100 FC 400
OK220600030050M | Peaceable Creek 6/12/2000 6000 FC 400
OK220600030050M | Peaceable Creek 7/17/2000 210 FC 400
OK220600030050M | Peaceable Creek 10/31/2000 300 FC 2000
OK220600030050M | Peaceable Creek 12/6/2000 10 FC 2000
OK220600030050M | Peaceable Creek 1/17/2001 110 FC 2000
OK220600030050M | Peaceable Creek 2/21/2001 500 FC 2000
OK220600030050M | Peaceable Creek 3/27/2001 80 FC 2000
OK220600030050M | Peaceable Creek 10/31/2000 98 EC 2030
OK220600030050M | Peaceable Creek 12/6/2000 30 EC 2030
OK220600030050M | Peaceable Creek 1/17/2001 109 EC 2030
OK220600030050M | Peaceable Creek 2/21/2001 272 EC 2030
OK220600030050M | Peaceable Creek 3/27/2001 74 EC 2030
OK220600030050M | Peaceable Creek 10/31/2000 800 ENT 540
OK220600030050M | Peaceable Creek 12/6/2000 40 ENT 540
OK220600030050M | Peaceable Creek 1/17/2001 130 ENT 540
OK220600030050M | Peaceable Creek 2/21/2001 70 ENT 540
OK220600030050M | Peaceable Creek 3/27/2001 60 ENT 540
OK220600040030G | Beaver Creek 4/26/1999 2000 FC 2000
OK220600040030G | Beaver Creek 5/24/1999 500 FC 400
OK220600040030G | Beaver Creek 6/21/1999 500 FC 400
OK220600040030G | Beaver Creek 7/19/1999 100 FC 400
OK220600040030G | Beaver Creek 8/23/1999 100 FC 400
OK220600040030G | Beaver Creek 11/8/1999 100 FC 2000
OK220600040030G | Beaver Creek 12/13/1999 200 FC 2000
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. Bacteria_ Bacterial Ssallrr:?rl)(lae
WQM Station Water Body Name Date Concentration indicator | Criteria *
(#/100ml)
(#/1.00ml)

0OK220600040030G | Beaver Creek 1/18/2000 100 FC 2000
0OK220600040030G | Beaver Creek 2/20/2000 200 FC 2000
OK220600040030G | Beaver Creek 3/27/2000 400 FC 2000
OK220600040030G | Beaver Creek 5/8/2000 200 FC 400
0OK220600040030G | Beaver Creek 6/12/2000 100 FC 400
OK220600040030G | Beaver Creek 7/17/2000 180 FC 400
0OK220600040030G | Beaver Creek 8/21/2000 110 FC 400
OK220600040030G | Beaver Creek 9/25/2000 62000 FC 400
OK220600040030G | Beaver Creek 10/31/2000 3200 FC 2000
OK220600040030G | Beaver Creek 12/6/2000 50 FC 2000
0OK220600040030G | Beaver Creek 1/17/2001 40 FC 2000
OK220600040030G | Beaver Creek 2/21/2001 80 FC 2000
OK220600040030G | Beaver Creek 3/27/2001 70 FC 2000
OK220600040030G | Beaver Creek 8/21/2000 96 EC 406
OK220600040030G | Beaver Creek 9/25/2000 12996 EC 406
OK220600040030G | Beaver Creek 10/31/2000 1850 EC 2030
OK220600040030G | Beaver Creek 12/6/2000 31 EC 2030
OK220600040030G | Beaver Creek 1/17/2001 74 EC 2030
0OK220600040030G | Beaver Creek 2/21/2001 148 EC 2030
OK?220600040030G | Beaver Creek 3/27/2001 97 EC 2030
OK220600040030G | Beaver Creek 9/25/2000 23000 ENT 108
0OK220600040030G | Beaver Creek 10/31/2000 19000 ENT 540
OK220600040030G | Beaver Creek 12/6/2000 600 ENT 540
0OK220600040030G | Beaver Creek 1/17/2001 900 ENT 540
0OK220600040030G | Beaver Creek 2/21/2001 130 ENT 540
OK?220600040030G | Beaver Creek 3/27/2001 140 ENT 540

EC = E. coli; ENT = enterococci; FC = fecal colifor

* Single sample criterion for secondary contacteation season is shown for all samples collelotgaleen October 1st and

April 30th.
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APPENDIX B
NPDES PERMIT DISCHARGE MONITORING
REPORT DATA AND SANSITARY SEWER OVERFLOW DATA
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Appendix B
NPDES Permit Discharge Monitoring Report Data 1998006
Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average | Maximum | Parameter
RS Concentrgtion Concentration izl Dgte Code SR F|OV\? Flow Code SR
(cfu/200ml) (cfu/200ml) (MGD) (MGD)

0OK0022861 600 1100 001 5/31/1998 74055 FC 0.222 0.35 50050 Flow
0OK0022861 67 200 001 6/30/1998 74055 FC 0.225 0.3 50050 Flow
0OK0022861 33 100 001 7/31/1998 74055 FC 0.215 0.225 50050 Flow
0OK0022861 67 150 001 8/31/1998 74055 FC 0.213 0.225 50050 Flow
0OK0022861 100 200 001 9/30/1998 74055 FC 0.217 0.35 50050 Flow
0OK0022861 400 450 001 5/31/1999 74055 FC 0.26 0.35 50050 Flow
0OK0022861 270 400 001 6/30/1999 74055 FC 0.273 0.375 50050 Flow
0OK0022861 100 100 001 7/31/1999 74055 FC 6.75 0.225 50050 Flow
0OK0022861 466 700 001 8/31/1999 74055 FC 0.2 0.2 50050 Flow
0OK0022861 200 400 001 9/30/1999 74055 FC 0.216 0.25 50050 Flow
0OK0022861 400 500 001 5/31/2000 74055 FC 0.25 0.4 50050 Flow
0OK0022861 400 500 001 6/30/2000 74055 FC 0.283 0.45 50050 Flow
0OK0022861 300 400 001 7/31/2000 74055 FC 0.243 04 50050 Flow
0OK0022861 400 500 001 8/31/2000 74055 FC 0.225 0.25 50050 Flow
0OK0022861 100 200 001 9/30/2000 74055 FC 0.233 0.4 50050 Flow
0OK0022861 500 600 001 5/31/2001 74055 FC 0.265 0.5 50050 Flow
0OK0022861 300 400 001 6/30/2001 74055 FC 0.272 0.45 50050 Flow
OK0022861 100 200 001 7/31/2001 74055 FC 0.225 0.245 50050 Flow
0OK0022861 200 300 001 8/31/2001 74055 FC 0.245 0.35 50050 Flow
0OK0022861 300 400 001 9/30/2001 74055 FC 0.245 0.45 50050 Flow
0OK0022861 001 5/31/2002 74055 FC 0.235 0.4 50050 Flow
0OK0022861 001 6/30/2002 74055 FC 0.225 0.45 50050 Flow
0OK0022861 001 7/31/2002 74055 FC 0.235 04 50050 Flow
0OK0022861 100 200 001 8/31/2002 74055 FC 0.235 0.35 50050 Flow
0OK0022861 100 200 001 9/30/2002 74055 FC 0.225 0.3 50050 Flow
0OK0022861 1700 1800 001 5/31/2003 74055 FC 0.236 0.37 50050 Flow
0OK0022861 2800 3300 001 6/30/2003 74055 FC 0.246 04 50050 Flow
0OK0022861 200 300 001 7/31/2003 74055 FC 0.225 0.32 50050 Flow
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Appendix B

Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average | Maximum | Parameter
NFDIES Concentrgtion Concentration ol Dgte Code RIS F|OV\? Flow Code RIS
(cfu/200ml) (cfu/200ml) (MGD) (MGD)
0OK0022861 100 200 001 8/31/2003 74055 FC 0.242 0.375 50050 Flow
0OK0022861 1500 2700 001 9/30/2003 74055 FC 0.249 0.475 50050 Flow
0OK0022861 100 200 001 5/31/2004 74055 FC 0.108 0.25 50050 Flow
0OK0022861 200 200 001 6/30/2004 74055 FC 0.133 0.35 50050 Flow
0OK0022861 300 300 001 7/31/2004 74055 FC 0.156 0.4 50050 Flow
0OK0022861 147 277 001 8/31/2004 74055 FC 0.139 0.27 50050 Flow
0OK0022861 78 80 001 9/30/2004 74055 FC 0.117 0.168 50050 Flow
0OK0022861 18 28 001 5/31/2005 74055 FC 0.114 0.154 50050 Flow
0OK0022861 239 439 001 6/30/2005 74055 FC 0.11 0.138 50050 Flow
0OK0022861 55 59 001 7/31/2005 74055 FC 0.095 0.169 50050 Flow
0OK0022861 60 119 001 8/31/2005 74055 FC 0.102 0.158 50050 Flow
0OK0022861 385 753 001 9/30/2005 74055 FC 0.095 0.153 50050 Flow
0OK0022861 96 192 001 5/31/2006 74055 FC 0.173 0.399 50050 Flow
0OK0022861 190 380 001 6/30/2006 74055 FC 0.106 0.246 50050 Flow
0OK0022861 51 102 001 7/31/2006 74055 FC 0.095 0.18 50050 Flow
0OK0022861 31 56 001 8/31/2006 74055 FC 0.097 0.119 50050 Flow
0OK0022861 7 14 001 9/30/2006 74055 FC 0.098 0.163 50050 Flow
0OK0028843 0 0 001 5/31/1998 74055 FC 0.102 0.113 50050 Flow
0OK0028843 0 0 001 6/30/1998 74055 FC 0.115 0.2 50050 Flow
0OK0028843 200 200 001 7/31/1998 74055 FC 0.065 0.093 50050 Flow
0OK0028843 200 200 001 8/31/1998 74055 FC 0.065 0.091 50050 Flow
0OK0028843 350 350 001 9/30/1998 74055 FC 0.169 0.52 50050 Flow
0OK0028843 550 700 001 5/31/1999 74055 FC 0.395 0.799 50050 Flow
0OK0028843 400 400 001 6/30/1999 74055 FC 0.368 0.705 50050 Flow
0OK0028843 175 200 001 7/31/1999 74055 FC 0.25 0.674 50050 Flow
0OK0028843 1200 1600 001 8/31/1999 74055 FC 0.343 0.84 50050 Flow
0OK0028843 600 600 001 9/30/1999 74055 FC 370 830 50050 Flow
0OK0028843 850 1100 001 5/31/2000 74055 FC 0.32 0.688 50050 Flow
0OK0028843 2900 3900 001 6/30/2000 74055 FC 0.31 0.116 50050 Flow
0OK0028843 4700 5200 001 7/31/2000 74055 FC 0.39 0.558 50050 Flow
0OK0028843 900 1000 001 8/31/2000 74055 FC 0.576 0.911 50050 Flow
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Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average | Maximum | Parameter
NFDIES Concentrgtion Concentration ol Dgte Code RIS F|OV\? Flow Code RIS
(cfu/200ml) (cfu/200ml) (MGD) (MGD)

0OK0028843 700 900 001 9/30/2000 74055 FC 0.122 0.879 50050 Flow
0K0028843 100 100 001 5/31/2001 74055 FC 0.289 0.558 50050 Flow
0K0028843 200 200 001 6/30/2001 74055 FC 0.277 0.599 50050 Flow
0OK0028843 100 200 001 7/31/2001 74055 FC 0.111 0.123 50050 Flow
0OK0028843 100 200 001 8/31/2001 74055 FC 0.137 0.161 50050 Flow
0OK0028843 200 200 001 9/30/2001 74055 FC 0.263 0.401 50050 Flow
0K0028843 001 5/31/2002 74055 FC 0.2 0.503 50050 Flow
0K0028843 001 6/30/2002 74055 FC 0.255 0.522 50050 Flow
0K0028843 200 200 001 7/31/2002 74055 FC 0.12 0.211 50050 Flow
0OK0028843 100 100 001 8/31/2002 74055 FC 0.131 0.255 50050 Flow
0K0028843 200 200 001 9/30/2002 74055 FC 0.106 0.123 50050 Flow
0K0028843 100 100 001 5/31/2003 74055 FC 0.193 0.404 50050 Flow
0K0028843 0 0 001 6/30/2003 74055 FC 0.186 0.354 50050 Flow
0OK0028843 100 200 001 7/31/2003 74055 FC 0.105 0.153 50050 Flow
0OK0028843 200 400 001 8/31/2003 74055 FC 0.111 0.188 50050 Flow
0K0028843 0 0 001 9/30/2003 74055 FC 0.135 0.377 50050 Flow
0K0028843 58 106 001 5/31/2005 74055 FC 0.208 0.25 50050 Flow
0K0028843 2479 4914 001 6/30/2005 74055 FC 0.092 0.128 50050 Flow
0K0028843 506 753 001 7/31/2005 74055 FC 0.079 0.145 50050 Flow
0OK0028843 98 182 001 8/31/2005 74055 FC 0.111 0.321 50050 Flow
0K0028843 50 97 001 9/30/2005 74055 FC 0.085 0.163 50050 Flow
0K0028843 99 181 001 10/31/2005 74055 FC 0.085 0.118 50050 Flow
0OK0028843 166 328 001 11/30/2005 74055 FC 0.101 0.178 50050 Flow
0OK0028843 198 307 001 5/31/2006 74055 FC 0.308 0.744 50050 Flow
0OK0028843 5 9 001 6/30/2006 74055 FC 0.109 0.431 50050 Flow
0K0028843 955 1535 001 7/31/2006 74055 FC 0.07 0.092 50050 Flow
0K0028843 4 7 001 8/31/2006 74055 FC 0.06 0.08 50050 Flow
0OK0028843 110 181 001 9/30/2006 74055 FC 0.065 0.077 50050 Flow
0OK0028843 3 5 001 10/31/2006 74055 FC 0.095 0.37 50050 Flow
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ODEQ Summary of Available Reports of Sansitary SeweOverflows
Facility Name Date Facility ID Location (AL Cause e e
(gal) Source
Haileyville Sewage Plant | 1/26/1998 | S20634 | Doyle St. Overflow of ground water thru
sewer system
Haileyville Sewage Plant 1/26/1998 S20634 g(t)otball field, Doyle St. & Hailey ;Ie(?,:/)grv;aters overflowed thru
Haileyville 2/17/1998 S20634 Doyle St. Rain
Haileyville Sewage Plant 2/26/1998 S20634 Football field Rain flooded thru sewers
Haileyville 3/7/1998 S20634 Manhole by football field
. . Immense rain in sewer,

Haileyville WWTP 3/16/1998 | S20634 E?Otba" field, 2nd & Hailey, Doyle lightening hit pump on lift

' station
Haileyville WWTP 3/17/1998 | S20634 | Doyle St., football field S:V'\?ef;'" flooding through
Haileyville Sewage Plant 3/31/1998 S20634 Football field, Doyle St. Immense amount of rain
Haileyville 6/18/1998 S20634 2nd St. & Hwy 63 at football field Rain
Haileyville 8/23/1998 S20634 Manhole at football field Lift station down
Haileyville 9/14/1998 S20634 Doyle St. / football field Rain
Haileyville 9/21/1998 S20634 Football field 150 Lightning hit I.S.

. . Doyle St./2nd & 3rd St. &
Haileyville 10/5/1998 S20634 Haileyville/ football field
Haileyville 11/1/1998 S20634 2nd & 3rd on Hailey
Haileyville 11/1/1998 S20634 Football field
. . 1st & Hailey/2nd & Hailey/Doyle
Haileyville 12/4/1998 S20634 St /McCloud
Haileyville 12/4/1998 S20634 Doyle St. 28,000 | Rain
Haileyville 12/12/1998 S20634 Doyle St./Mccloud St. 18,000 | Rain
Haileyville 12/12/1998 S20634 2nd & Hailey 3,000 Rain
Haileyville 3/5/1999 S20634 Football field 8,000 Rain
Haileyville 3/8/1999 S20634 2nd & Doyle 4,000 Rains
Haileyville 3/13/1999 S20634 2nd & Doyle 30,000 | Rains
Haileyville 3/27/1999 S20634 Doyle & Mccloud 53,000 | Rains
Haileyville 3/29/1999 S20634 Doyle & 2nd/McCloud 10,000 | Rains
Haileyville 5/29/1999 S20634 2nd & Doyle 35,000 | Rain
Haileyville 6/17/1999 S20634 Mccloud/football field 1,500 Pump failure
Haileyville 6/28/1999 S20634 1st & Mccloud Pump failure
Haileyville 6/30/1999 S20634 2nd & Doyle Rain
J:\planning\TMDL\Bacteria TMDLs\Parsons\2007\3 SBitss(10)\SanBois_FINAL_09-11-08.doc B'4 F I NAL

September 2008




Sans Bois Creek Bacteria TMDLs Appendix B
Facility Name Date Facility 1D Location el Cause WG o
(gal) Source
Haileyville 6/30/1999 S20634 Mcloud 1,500
Haileyville 4/27/2000 S20634 1st & Doyle Rains
Haileyville 4/27/2000 S20634 Mcloud Rains
Haileyville 5/1/2000 S20634 1st. & Doyle Rains
Haileyville 5/1/2000 S20634 Mcloud Rains
Haileyville 5/9/2000 S20634 2nd & Doyle Rains
Haileyville 5/9/2000 S20634 Mcloud Rains
Haileyville 6/19/2000 S20634 Mcloud Rains
Haileyville 6/19/2000 S20634 Doyle Rains
Haileyville 11/7/2000 S20634 Hwy 63 & 2nd Rains
Haileyville 11/7/2000 S20634 2nd & Doyle Rains
Haileyville 11/7/2000 S20634 3rd & Hailey Rains
Haileyville 11/7/2000 S20634 Craig Rain
Haileyville 1/12/2001 S20634 1st & Doyle Heavy rains
Haileyville City Hall 1/12/2001 S20634 1st & Doyle Heavy rains
Haileyville WW 2/15/2001 S20634 Main & Doyle Unknown | Excessive rain. 2"in 24 hrs
Haileyville WW 2/16/2001 S20634 600 blk of Craig St Unknown | Heavy rain
Haileyville WW 2/16/2001 S20634 Main & Doyle Unknown | Heavy rain
Haileyville WW 2/16/2001 S20634 1st & Doyle Unknown | Heavy rain
Haileyville WW 2/16/2001 S20634 2nd St & Hailey Unknown | Heavy rain
Haileyville WW 2/16/2001 S20634 Hwy 63 & 2nd St. Unknown | Heavy rain
Haileyville 3/4/2004 S20634 Doyle St. 8,000 1&I Manhole
Haileyville S20634 600 Gleason
Hartshorne 1/7/1998 20633 Apachi St. manhole running over 10000 g(?v%\r:y rain and pump broke
Hartshorne 8/6/1992 S20633 Apache & First St. 0 Heavy rains
Hartshorne 11/26/1994 S20633 Lift station on Apache 3000 Electrical storm threw breaker
Hartshorne 12/8/1994 S20633 N 11th St. 5000 Line blockage
Hartshorne 12/8/1994 S20633 915 Apache 12000 Rain I/l
Hartshorne 12/8/1994 S20633 N 9th and Quapaw 5000 Rain I/l
Hartshorne 4/1/1996 S20633 Apache St. end (lift station) 1000 Power failure
Hartshorne 4/15/1996 S20633 Apache St. 5000 Pump failure & valve busted
Hartshorne 4/16/1996 S20633 Apache St. Pump down & valve broke
Hartshorne 11/1/1996 S20633 Apache St. manhole Rain
Hartshorne 1/7/1999 S20633 106 Apache Pump malfunction
Hartshorne 10/10/2004 S20633 Rain
J:\planning\TMDL\Bacteria TMDLs\Parsons\2007\3 SBis(10)\SanBois_FINAL_09-11-08.doc B'5 F I NAL

September 2008




Sans Bois Creek Bacteria TMDLS

Appendix B

Facility Name Date Facility 1D Location el Cause WG o
(gal) Source
Hartshorne 11/1/2004 S20633 Headworks Flooding Head works
Hartshorne 11/23/2004 S20633 Rain
Hartshorne 11/29/2004 S20633 Rain
Hartshorne 12/7/2004 S20633 Plant Rain
Hartshorne 1/3/2005 S20633 Plant Rain Head works
Hartshorne 1/4/2005 S20633 Plant
Hartshorne 1/4/2005 S20633 Plant Rain Head works
Hartshorne 1/13/2005 S20633 Plant Rain Head works
Hartshorne 2/6/2005 S20633 Plant Rain Lagoon/basin
Hartshorne 3/21/2005 S20633 Rain Drying beds
Hartshorne 3/21/2005 S20633 Plant Rain Head works
Hartshorne 3/27/2005 S20633 Plant Rain Head works
Hartshorne 4/1/2005 S20633 Plant Rain Head works
Hartshorne 4/6/2005 S20633 Plant 1&I Head works
Hartshorne 3/19/2006 S20633 Rain
Hartshorne 4/29/2006 S20633 Rain Drying beds
Hartshorne 5/4/2006 S20633 Rain Drying beds
Hartshorne 10/15/2006 S20633 1&I Head works
Hartshorne 11/29/2006 S20633 Rain Manhole
Hartshorne 12/20/2006 S20633 Rain Head works
Hartshorne 12/25/2006 S20633 Plant Rain Head works
Hartshorne 12/28/2006 S20633 Plant Rain Head works
Hartshorne 1/12/2007 S20633 Ice storm Head works
Quinton 12/13/1992 S20202 5 different locations in town 0 I/l overload
Quinton 3/17/2000 S20202 Lagoon 1,440 Rain
Quinton 10/26/2000 S20202 Lagoons 2,125 Equipment failure
Quinton 11/19/2002 S20202 Lagoon 2,200 Leaking line
Red Oak 10/25/1991 | s20106 | Rightbehind the lift station - 0 Stormwater runoff
manhole overflow.
Red Oak 10/25/1991 S20106 Red Oak Creek Heavy rainfall
Red Oak 10/26/1991 | S20106 (’:'\j’er;t‘loov‘;res'de”t - manhole 0 Stormwater runoff
Red Oak 10/26/1991 S20106 Red Oak Creek lift station Heavy rainfall
Red Oak 10/28/1991 S20106 Manhole behind the lift station 0 Too much rain
Red Oak 10/28/1991 S20106 50 ft west of lift station on Red Oak Stormwater entered the
Creek system
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Appendix B

Facility Name Date Facility 1D Location el Cause WG o
(gal) Source
Red Oak 10/31/1991 S20106 West of the lift station 0 Stormwater
Red Oak 10/31/1991 | s20106 | Behind the residence of Bill 0 Stormwater
Rutledge
Red Oak 10/31/1991 S20106 50 ft west of lift station Stormwater entered system
Red Oak 10/31/1991 S20106 rle()s(?dfterl:lcznd west of Bill Rutledge Stormwater entering system
Red Oak 12/1/1991 S20106 Manhole 75 ft west of lift station Heavy rainfall
Red Oak 12/1/1991 S20106 r'\giir:jhe(::geloo ft NW of Bill Rutledge Excessive rain/smoke testing
Red Oak 12/2/1991 | s20106 | Manhole 100 ft NW of Bill Rutledge Heavy rainfall
residence
Red Oak 12/12/1991 | sS20106 | Manhole 100 ft. NW of Rutledge Infiltration/inflow
residence
Red Oak 12/12/1991 | S20106 gﬂtgt':;‘r?'e 75 ft. west of the lift Infiltration/inflow
Red Oak 5/18/1992 | S20106 | 100 ft. NW of Bill Rutledge 0 Stormwater infiltration caused
manhole to overflow
Red Oak 5/18/1992 | S20106 | 100 ft. W of Lift Station 0 Stormwater infiltration caused
manhole overflow
Red Oak 5/19/1992 | S20106 | 100 ft. W of Lift Station 0 Stormwater infiltration caused
manhole to overflow
Red Oak 5/19/1092 | S20106 | 100 ft. NW of Bill Rutledge 0 Stormwater infiltration caused
manhole overflow
Red Oak 6/14/1992 S20106 Manhole 1001 ft. NW of Bill 0 Stormwater entering sewer
Rutledge residence system
Red Oak 6/14/1992 | S20106 gﬂtgtrl‘;‘r?'e 100 ft. west of the lift 0 Stormwater
Red Oak 0/10/1992 | s20106 | Manhole located 100 ft. west of the Stormwater
lift station
Red Oak 9/10/1992 | s20106 | Manhole located 100 ft. NW of the 0 Stormwater
Bill Rutledge residence
Red Oak 9/19/1992 S20106 Manhole 100 ft west of lift station Stormwater
Red Oak 9/19/1992 | s20106 | 100 ftNWof Bill Rutledge 0 Stormwater
residence
Red Oak 9/19/1992 | s20106 | 100 ftNW of the Bill Rutledge Stormwater
residence
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Facility Name Date Facility 1D Location el Cause WG o
(gal) Source
Red Oak 2/15/1993 | s20106 | Manhole 100 ft NW of Bill Rutledge 0 n
residence
Red Oak 2/15/1993 S20106 Manhole 100 ft W of lift station 0 1/
Red Oak 4/14/1993 S20106 Manhole 100 ft W of lift station 0 Stormwater
Red Oak 4/14/1993 | s20106 | Manhole 100 ft NW of Bill Rutledge 0 Stormwater
residence
Red Oak 5/11/1993 S20106 Manhole 100 W of lift station 0 Heavy rains
Red Oak 11/16/1993 S20106 100 ft. west of lift station 0 Rain and I/l
Red Oak 11/16/1993 S20106 100 ft. NW of Bill Rutledge 0 Rain and I/]
Red Oak 12/8/1994 S20106 100 ft. west of lift station 0 Rain I/I
Red Oak 12/8/1994 | s20106 | 100 ft. NWof Bill Rutledge 0 Rain I/
residence
Red Oak 5/8/1995 S20106 100 ft. west of |.S. 0 Rain I/l ppage
Red Oak 5/8/1995 | s20106 | 100 ft. NWof Bill Rutledge 0 Rain I/l ppage
residence
Red Oak 6/2/1995 | S20106 | Liftstation manhole way south 1 0 Rain I/
1/4 miles
Red Oak 3/27/1996 S20106 Lift station/Bill Rutledge residence 0 Rain water
Red Oak 10/31/1996 S20106 Manhole 100 ft. W. of |.S. Stormwater entering system
Red Oak 11/25/1996 | S20106 | Manhole located 100 ft. NW of Bill Stormwater
Rutledge residence
Red Oak 11/25/1996 | S20106 l'v'sa”ho'e located 100 ft. West of Stormwater
Red Oak 11/30/1996 S20106 Manhole 100 ft. W. of |.S. Stormwater
Red Oak 2/311997 | s20106 | Manholelocated 100 ft. NW of Bil Stormwater
Rutledge residence
Red Oak 2/311997 | S20106 l'v'sa”ho'e located 100 ft. West of Stormwater
Red Oak 22011997 | s20106 | 100 ft W.ofLS/100 ft. NW of Bill Stormwater
Rutledge residence
Red Oak 71181997 | s20106 | Manhole N of Bob Wilcox Obstruction
residence
Red Oak 12/30/1997 | s20106 | Manhole west of Wilbur Henry
residence
Red Oak 10/27/1999 | S20106 szeégﬂkauzey resident—SWand& | 159 | pump failure
Red Oak 5/6/2001 S20106 40 ft east of |.S. Power outage at L.S. Manhole
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Facility Name Date Facility 1D Location el Cause WG o
(gal) Source
Red Oak 5/27/2001 | $20106 E‘f;']‘ience of Allen & Brenda 18
Red Oak 5/28/2001 S20106 L.S. 1&I & power failure Manhole
Red Oak 5/29/2001 S20106 Bill Rutledge residence 1&I
Red Oak 10/15/2001 S20106 Manhole east of I.S. Rain Manhole
Red Oak 12/16/2001 S20106 Manhole front of |.S. Rain Manhole
Red Oak 3/18/2002 S20106 110 ft N of Brenda Lyons residence 1&I Manhole
Red Oak 3/18/2002 S20106 N. of Bill Rutledge residence 1&I Manhole
Red Oak 3/18/2002 S20106 East of lift station 1&I Manhole
Red Oak 4/7/2002 S20106 100 ft N of Bill Rutledge residence 1&I Manhole
Red Oak 4/7/2002 S20106 N. of Brenda Lyons residence 1&I Manhole
Red Oak 4/7/2002 S20106 50 ft. E. of I.S. &l Manhole
Red Oak 9/12/2004 S20106 Behind Rutledge residence Blockage Manhole
Red Oak 3/21/2005 S20106 Lift station Electrical failure Manhole
Red Oak 3/22/2005 S20106 E. of I.S. Malfunction Manhole
Red Oak 3/9/2006 S20106 E. of lift station Power failure Manhole
Red Oak PWA 5/27/2001 S20106 Manhole in front (east) of lift station | Unknown \Ili‘(l)rilijnegto rain. 1 pump not Manhole
Red Oaks 10/31/1996 | S20106 | Manhole 100 ft. NW of Bil Rain
Rutledge residence
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APPENDIX C
ESTIMATED FLOW EXCEEDANCE PERCENTILES
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Appendix C
Estimated Flow Exceedance Percentiles
OK220100040020- | 0K220200040010W | OK220200040050) | OK220600010070G | OK220600010100p | OKZZ9000039010° 1 0220600030010T | OK220600030020-002SR | OK220600030050M | OK220600040030G
WQ Station Fourche Maline Sans Bois
Creek Sans Bois Creek Creek;:MoliJntain Longtown Creek Mill Creek Brushy Creek Brushy Creek Blue Creek Peaceable Creek Beaver Creek
or
WBID Segment 0K220100040020_00 | OK220200040010_40 | OK220200040050_00 | OK220600010070_00 | OK220600010100 20 | OK220600030010_00 | OK220600030010_10 | OK220600030020 00 | OK220600030050_00 | OK220600040030_00
USGS Gage Reference 7247500" 07246000 07246000 07247500 07247500 07232000 07247500 07247500 7231990" 07247500

Watershed Area (sg. mile) 222.9 89.1 76.2 66.5 78.7 20.4 146.6 23.0 49.5 16.0
NRCS Curve Number 66.6 67.9 65.4 71.4 65.3 64.7 67.9 69.3 63.1 68.9
Average Annual Rainfall (inch) 50.7 47.7 50.0 47.0 45.2 47.0 47.6 47.9 46.0 48.3
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
0 18,900 5,344 4,570 4,075 4,869 10,131 5,870 971 3,460 2,502

1 1,545 539 460 764 883 5,645 2,616 433 2,797 204

2 1,050 367 314 550 648 2,315 1,593 264 966 139

3 790 228 195 456 532 1,663 802 133 599 104

4 627 183 156 378 447 1,070 544 90 482 83

5 490 159 136 331 377 827 337 56 391 65

6 397 143 123 278 319 561 270 45 250 53

7 326 109 93 230 267 433 230 38 203 43

8 260 97 83 198 224 375 204 34 167 34

9 219 88 75 165 184 341 162 27 136 29

10 181 75 64 141 158 313 145 24 109 24

11 154 67 57 123 136 272 128 21 93 20

12 129 58 50 100 112 236 117 20 77 17

13 112 51 44 88 95 190 104 17 65 15

14 100 48 41 74 83 173 85 14 53 13

15 89 44 38 66 72 152 75 13 47 12

16 81 40 34 58 64 120 58 10 43 11

17 73 37 32 51 57 105 55 9.4 39 9.7

18 66 33 29 46 51 92 48 8.2 35 8.7

19 59 31 26 42 46 82 38 6.6 30 7.8

20 54 28 24 38 42 76 34 5.9 27 7.1

21 49 26 22 34 38 63 30 53 23 6.5

22 45 24 21 32 35 55 28 4.9 21 6.0

23 41 22 19 29 32 50 25 4.4 17 54

24 38 19 16 27 29 46 20 3.7 16 5.0

25 36 18 15 25 27 41 19 3.5 14 4.8

26 33 17 15 23 25 40 17 3.1 13 4.4

27 31 16 14 22 23 36 15 2.8 11 4.1

28 29 15 13 20 21 31 14 2.6 9.8 3.8

29 26 13 11 18 20 26 12 2.3 9.0 34

30 24 12 10 17 19 24 11 2.1 8.1 3.2

31 23 12 10 16 17 21 9.3 1.8 7.3 3.0

32 21 11 9.7 15 16 20 8.0 1.6 6.4 2.8

33 20 11 9.2 14 14 17 7.1 1.5 54 2.6
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OK220100040020- | 0K220200040010W | OK220200040050) | OK220600010070G | OK220600010100p | OKZZ9000039010° 1 0220600030010T | OK220600030020-002SR | OK220600030050M | OK220600040030G
WQ Station Fourche Maline Sans Bois
Creek Sans Bois Creek Creek;:MoliJntain Longtown Creek Mill Creek Brushy Creek Brushy Creek Blue Creek Peaceable Creek Beaver Creek
or
WBID Segment 0K220100040020_00 | OK220200040010_40 | OK220200040050_00 | OK220600010070_00 | OK220600010100 20 | OK220600030010_00 | OK220600030010_10 | OK220600030020 00 | OK220600030050_00 | OK220600040030_00
USGS Gage Reference 7247500" 07246000 07246000 07247500 07247500 07232000 07247500 07247500 7231990" 07247500
Watershed Area (sg. mile) 222.9 89.1 76.2 66.5 78.7 20.4 146.6 23.0 49.5 16.0
NRCS Curve Number 66.6 67.9 65.4 71.4 65.3 64.7 67.9 69.3 63.1 68.9
Average Annual Rainfall (inch) 50.7 47.7 50.0 47.0 45.2 47.0 47.6 47.9 46.0 48.3
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
34 18 10 8.9 13 13 14 6.0 1.3 4.7 2.4
35 17 10 8.4 11 12 13 5.7 1.3 4.2 2.3
36 16 9.7 8.2 10 11 12 5.6 1.2 4.0 2.1
37 15 9.4 8.0 9.8 10 11 5.2 1.2 3.7 2.0
38 14 8.9 7.5 9.3 9.8 9.3 4.7 1.1 3.3 1.9
39 13 8.4 7.1 8.2 9.1 8.7 45 1.1 3.0 1.7
40 12 8.4 7.1 7.6 8.5 8.0 4.2 1.0 2.6 1.6
41 11 7.8 6.6 7.1 7.8 7.5 3.7 0.93 2.5 1.5
42 11 7.7 6.5 6.5 7.2 7.1 3.6 0.91 2.2 1.5
43 10 7.1 6.0 6.5 6.5 6.3 34 0.87 2.0 1.3
44 9.3 6.8 5.8 6.0 6.2 5.8 3.0 0.81 1.8 1.2
45 8.7 6.5 55 54 5.7 51 2.7 0.76 1.7 1.2
46 8.3 6.3 53 51 54 4.7 2.6 0.74 1.5 1.1
47 7.7 5.8 49 4.7 51 4.4 2.4 0.70 1.4 1.0
48 7.2 5.6 4.7 45 4.8 4.2 2.1 0.65 1.3 0.95
49 6.8 55 4.6 4.2 45 3.8 2.0 0.64 1.2 0.90
50 6.4 53 4.4 4.0 4.2 3.5 1.8 0.61 1.1 0.85
51 6.1 5.2 4.4 3.8 4.0 3.2 1.6 0.58 1.0 0.81
52 5.8 5.0 4.2 3.5 3.8 3.1 1.6 0.57 1.0 0.77
53 55 4.7 4.0 3.4 3.6 2.8 1.5 0.56 0.90 0.73
54 5.1 45 3.8 3.2 34 2.6 1.3 0.53 0.89 0.68
55 49 4.2 3.5 3.1 3.3 2.5 1.2 0.51 0.83 0.65
56 4.6 4.0 3.3 2.8 3.1 2.3 1.0 0.47 0.75 0.61
57 4.4 4.0 3.3 2.7 2.9 2.1 0.83 0.45 0.68 0.58
58 4.2 4.0 33 2.6 2.8 2.0 0.77 0.44 0.64 0.54
59 4.0 3.7 3.1 2.5 2.7 1.9 0.61 0.41 0.63 0.53
60 3.8 3.4 2.9 2.4 2.5 1.7 0.49 0.39 0.57 0.49
61 3.5 3.3 2.8 2.3 2.5 1.5 0.45 0.38 0.52 0.46
62 3.3 3.2 2.7 2.2 2.3 1.4 0.37 0.37 0.49 0.44
63 3.1 2.9 2.4 2.1 2.2 1.1 0.30 0.36 0.47 0.41
64 2.9 2.7 2.2 2.0 2.1 1.0 0.21 0.34 0.43 0.38
65 2.7 2.4 2.0 1.9 2.0 0.87 0.18 0.34 0.42 0.36
66 2.5 2.4 2.0 1.8 1.8 0.77 0.14 0.33 0.40 0.33
67 2.4 2.1 1.8 1.7 1.8 0.71 0.11 0.33 0.36 0.32
68 2.2 2.0 1.7 1.6 1.7 0.64 0.10 0.33 0.32 0.29
69 2.0 1.9 1.5 1.5 1.6 0.56 0.07 0.32 0.29 0.26
70 1.9 1.8 1.4 1.5 1.5 0.51 0.05 0.32 0.27 0.25
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OK220100040020- | 0K220200040010W | OK220200040050) | OK220600010070G | OK220600010100p | OKZZ9000039010° 1 0220600030010T | OK220600030020-002SR | OK220600030050M | OK220600040030G
WQ Station Fourche Maline Sans Bois
Creek Sans Bois Creek Creek;:MoliJntain Longtown Creek Mill Creek Brushy Creek Brushy Creek Blue Creek Peaceable Creek Beaver Creek
or
WBID Segment 0K220100040020_00 | OK220200040010_ 40 | OK220200040050 00 | OK220600010070_00 | OK220600010100 20 | OK220600030010_00 | OK220600030010_10 | OK220600030020 00 | OK220600030050 00 | OK220600040030_00
USGS Gage Reference 7247500" 07246000 07246000 07247500 07247500 07232000 07247500 07247500 7231990" 07247500
Watershed Area (sg. mile) 222.9 89.1 76.2 66.5 78.7 20.4 146.6 23.0 49.5 16.0
NRCS Curve Number 66.6 67.9 65.4 71.4 65.3 64.7 67.9 69.3 63.1 68.9
Average Annual Rainfall (inch) 50.7 47.7 50.0 47.0 45.2 47.0 47.6 47.9 46.0 48.3
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
71 1.7 1.6 1.3 1.4 1.4 0.45 0.02 0.31 0.25 0.23
72 1.6 1.6 1.3 1.3 1.4 0.43 0.01 0.31 0.23 0.21
73 1.4 1.4 1.1 1.3 1.2 0.36 0.00 0.31 0.20 0.19
74 1.3 1.3 1.1 1.2 1.2 0.33 0.00 0.31 0.19 0.17
75 1.1 1.2 0.93 1.1 1.1 0.27 0.00 0.31 0.18 0.15
76 1.0 1.1 0.89 1.0 0.98 0.24 0.00 0.31 0.16 0.13
77 0.95 1.1 0.86 0.98 0.85 0.21 0.00 0.31 0.15 0.13
78 0.84 1.0 0.77 0.93 0.78 0.19 0.00 0.31 0.13 0.11
79 0.74 0.9 0.71 0.82 0.72 0.16 0.00 0.31 0.12 0.10
80 0.66 0.85 0.66 0.71 0.65 0.14 0.00 0.31 0.10 0.09
81 0.60 0.83 0.64 0.71 0.60 0.13 0.00 0.31 0.09 0.08
82 0.50 0.64 0.49 0.60 0.53 0.10 0.00 0.31 0.08 0.07
83 0.40 0.59 0.44 0.60 0.47 0.09 0.00 0.31 0.06 0.05
84 0.36 0.59 0.44 0.52 0.42 0.06 0.00 0.31 0.04 0.05
85 0.30 0.40 0.28 0.46 0.35 0.04 0.00 0.31 0.01 0.04
86 0.24 0.33 0.22 0.41 0.29 0.01 0.00 0.31 0.00 0.03
87 0.20 0.33 0.22 0.35 0.23 0.00 0.00 0.31 0.00 0.03
88 0.15 0.11 0.03 0.32 0.18 0.00 0.00 0.31 0.00 0.02
89 0.10 0.09 0.00 0.26 0.16 0.00 0.00 0.31 0.00 0.01
90 0.10 0.09 0.00 0.21 0.10 0.00 0.00 0.31 0.00 0.01
91 0.02 0.09 0.00 0.16 0.08 0.00 0.00 0.31 0.00 0.00
92 0.00 0.09 0.00 0.14 0.05 0.00 0.00 0.31 0.00 0.00
93 0.00 0.09 0.00 0.11 0.03 0.00 0.00 0.31 0.00 0.00
94 0.00 0.09 0.00 0.08 0.00 0.00 0.00 0.31 0.00 0.00
95 0.00 0.09 0.00 0.06 0.00 0.00 0.00 0.31 0.00 0.00
96 0.00 0.09 0.00 0.04 0.00 0.00 0.00 0.31 0.00 0.00
97 0.00 0.09 0.00 0.01 0.00 0.00 0.00 0.31 0.00 0.00
98 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.31 0.00 0.00
99 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.31 0.00 0.00
100 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.31 0.00 0.00
T incremental watershed area below other gages
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Appendix C
General Methodology for Estimating Flow at WQM Staions

Flows duration curve will be developed using ergtiUSGS measured flow where the
data exist from a gage on the stream segment efeistt or by estimating flow for stream
segments with no corresponding flow record. Flatado support flow duration curves and
load duration curves will be derived for each Oklada stream segment in the following

priority:

i) In cases where a USGS flow gage occurs on, or nwithie-half mile upstream or
downstream of the Oklahoma stream segment.

a.

If simultaneously-collected flow data matching theater quality sample
collection date are available, these flow measuresn&ill be used.

If flow measurements at the coincident gage aresimgsfor some dates on
which water quality samples were collected, thesgapthe flow record will be
filled, or the record will be extended, by estimgtiflow based on measured
streamflows at a nearby gage. First, the mostogpiate nearby stream gage is
identified. All flow data are first log-transformeo linearize the data because
flow data are highly skewed. Linear regressiomsthen developed between 1)
daily streamflow at the gage to be filled/extendsd 2) streamflow at all gages
within 95 miles that have at least 300 daily floweasurements on matching
dates. The station with the best flow relationship indicated by the highest r-
squared value, is selected as the index gage.u&-xd indicates the fraction of
the variance in flow explained by the regressidine regression is then used to
estimate flow at the gage to be filled/extendednfribow at the index station.
Flows will not be estimated based on regressionis méquared values less than
0.25, even if that is the best regression. In soases, it will be necessary to
filllextend flow records from two or more index gy The flow record will be
filled/extended to the extent possible based onbiés index gage (highest r-
squared value), and remaining gaps will be fillemhf the next best index gage
(second highest r-squared value), and so forth.

Flow duration curves will be based on measuredglowly, not on the filled or
extended flow time series calculated from otheregagsing regression.

On a stream impounded by dams to form reservoiufiicient size to impact
stream flow, only flows measured after the datehefmost recent impoundment
will be used to develop the flow duration curvehisTalso applies to reservoirs
on major tributaries to the stream.

ii) In the case no coincident flow data are availabled stream segment, but flow
gage(s) are present upstream and/or downstrearowithmajor reservoir between,
flows will be estimated for the stream segment framupstream or downstream
gage using a watershed area ratio method derivetlineating subwatersheds, and
relying on the National Resources Conservation i8er¢{NRCS) runoff curve
numbers and antecedent rainfall condition. Dragnagbbasins will first be
delineated for all impaired 303(d)-listed WQM stas, along with all USGS flow
stations located in the 8-digit HUCs with impairstteams. Parsons will then
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identify all the USGS gage stations upstream amindtream of the subwatersheds
with 303(d) listed WQM stations.

a. Watershed delineations are performed using ESRI Hydro with a 30 m
resolution National Elevation Dataset (NED) digitalevation model, and
National Hydrography Dataset (NHD) streams. Tlemaaf each watershed will
be calculated following watershed delineation.

b. The watershed average curve number is calculabed $oil properties and land
cover as described in the U.S. Department of Agtice (USDA) Publication
TR-55: Urban Hydrology for Small Watershed$he soil hydrologic group is
extracted from NRCS STATSGO soil data, and landaasegory from the 2001
National Land Cover Dataset (NLCD). Based on lasd and the hydrologic
soil group, SCS curve numbers are estimated aB@hmeter resolution of the
NLCD grid as shown in Table 7. The average cummlver is then calculated
from all the grid cells within the delineated wateed.

c. The average rainfall is calculated for each watisfrom gridded average
annual precipitation datasets for the period 190002(Spatial Climate Analysis
Service, Oregon State University, http://www.ocsgamstate.edu/prism/,
created 20 Feb 2004).

Table C-1 Runoff Curve Numbers for Various Land UseCategories and Hydrologic Soil

Groups
Curve number for hydrologic soil group
NLCD Land Use Category A B C D

0 in case of zero 100 100 100 100
11 Open Water 100 100 100 100
12 Perennial Ice/Snow 100 100 100 100
21 Developed, Open Space 39 61 74 80
22 Developed, Low Intensity 57 72 81 86
23 Developed, Medium Intensity 77 85 20 92
24 Developed, High Intensity 89 92 94 95
31 Barren Land (Rock/Sansd/Clay) 77 86 91 94
32 Unconsolidated Shore 77 86 91 94
41 Deciduous Forest 37 48 57 63
42 Evergreen Forest 45 58 73 80
43 Mixed Forest 43 65 76 82
51 Dwarf Scrub 40 51 63 70
52 Shrub/Scrub 40 51 63 70
71 Grasslands/Herbaceous 40 51 63 70
72 Sedge/Herbaceous 40 51 63 70
73 Lichens 40 51 63 70
74 Moss 40 51 63 70
81 Pasture/Hay 35 56 70 77
82 Cultivated Crops 64 75 82 85
90-99 Wetlands 100 100 100 100
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d. Flow at the ungaged site is calculated from theedagjte. The NRCS runoff
curve number equation is:

Q=P )+s

(1)

where:
Q = runoff (inches)
P = rainfall (inches)
S = potential maximum retention after runoff bedinghes)
|, = initial abstraction (inches)

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

l,=0.2*S (2)

Thus, the runoff curve number equation can be temri

(P - 0.29)?
= 3
Q P+0.8¢ ®)
S is related to the curve number (CN) by:
S= @—10 4)
CN

e. First, S is calculated from the average curve nuniieethe gaged watershed.
Next, the daily historic flows at the gage are canted to depth basis (as used in
equations 1 and 3) by dividing by its drainage atban converted to inches.
Equation 3 is then solved for daily precipitatiogpth of the gaged site gdged
The daily precipitation depth for the ungaged s#tethen calculated as the
precipitation depth of the gaged site multiplied thg ratio of the long-term
average precipitation in the watersheds of the gadand gaged sites:

M
_ ungaged
Pungaged - gage{ M ] (5)

gaged

where M is the mean annual precipitation of theensdted in inches. The daily
precipitation depth for the ungaged watershed, calaith the average curve
number of the ungaged watershed, are then usedaltulate the depth
equivalent daily flow Q of the ungaged site. Fipaihe volumetric flow rate at
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the ungaged site is calculated by multiplying by #nea of the watershed of the
ungaged site and converted to cubic ft..

f. If any flow measurements are available on the streagment of interest, the
projected flows will be compared to the measured/dl on each date. If there is
poor agreement, projections will be repeated withirapler approach, using
only the watershed area ratio and the gaged diterefpy eliminating the
influence of differences in curve number and prégipn between the gaged
and ungaged stream watersheds). If this simpleroapgph provides better
agreement with existing data, the projected floasedd on the simpler approach
will be used.

iii) In the rare case where no coincident flow dataaaeglable for a WQM station and
no gages are present upstream or downstream, Widse estimated for the WQM
station from a gage on an adjacent watershed afasisize and properties, via the
same procedure described above for upstream orsdmam gages.

nnnnn

g\TMDL\Bacteria TMDLs\Parsons\ 12007\3 SBitss(10)\SanBois_FINAL_09-11-08.doc C'7 '7 FI NAL

September 2008



Sans Bois Creek Bacteria TMDLs Appendix D

APPENDIX D
STATE OF OKLAHOMA ANTIDEGRADATION POLICY
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Appendix D
State of Oklahoma Antidegradation Policy

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

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

(b) It is the policy of the State of Oklahoma tmtect all waters of the state from
degradation of water quality, as provided in OAG:48-3-2 and Subchapter 13 of
OAC 785:46.

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

(@) Application to outstanding resource waters (ORWertain waters of the state
constitute an outstanding resource or have exaggiti@creational and/or ecological
significance. These waters include streams degdndécenic River" or "ORW" in
Appendix A of this Chapter, and waters of the Statated within watersheds of
Scenic Rivers. Additionally, these may include watlcated within National and
State parks, forests, wilderness areas, wildlifenagament areas, and wildlife
refuges, and waters which contain species listeduyamt to the federal Endangered
Species Act as described in 785:45-5-25(c)(2)(A) d85:46-13-6(c). No degradation
of water quality shall be allowed in these waters.

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

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

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

785:46-13-1. Applicability and scope

(@ The rules in this Subchapter provide a framgwdor implementing the
antidegradation policy stated in OAC 785:45-3-2 &r waters of the state. This
policy and framework includes three tiers, or lsyelf protection.

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

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

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

(c) In addition to the three tiers of protectidmstSubchapter provides rules to implement
the protection of waters in areas listed in Appeni of OAC 785:45. Although
Appendix B areas are not mentioned in OAC 785:45-3he framework for
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protection of Appendix B areas is similar to thepleamentation framework for the
antidegradation policy.

(d) In circumstances where more than one benefiosg limitation exists for a
waterbody, the most protective limitation shall lgppor example, all antidegradation
policy implementation rules applicable to Tier 1lterdodies shall be applicable also
to Tier 2 and Tier 3 waterbodies or areas, andemphtation rules applicable to Tier
2 waterbodies shall be applicable also to Tier 8vimdies.

(e) Publicly owned treatment works may use dedigw,fmass loadings or concentration,
as appropriate, to calculate compliance with tlvegased loading requirements of this
section if those flows, loadings or concentratiovere approved by the Oklahoma
Department of Environmental Quality as a portion Qiflahoma's Water Quality
Management Plan prior to the application of the QRIQW or SWS limitation.

785:46-13-2. Definitions

The following words and terms, when used in thib@apter, shall have the following
meaning, unless the context clearly indicates otisex.

"Specified pollutants” means

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

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

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

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

(@ General.

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

(2) The process of issuing permits for dischargesiaters of the state is one of
several means employed by governmental agenciesféexted persons which
are designed to attain or maintain beneficial wgbikh have been designated
for those waters. For example, Subchapters 3, 8,and 11 of this Chapter are
rules for the permitting process. As such, theefatbubchapters not only
implement numerical and narrative criteria, butaisiplement Tier 1 of the
antidegradation policy.

(b) Thermal pollution. Thermal pollution shall Ipeohibited in all waters of the state.
Temperatures greater than 52 degrees Centigradlecsinatitute thermal pollution
and shall be prohibited in all waters of the state.

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

(@)

(b)

()

(d)

General rules for High Quality Waters. New paaurce discharges of any pollutant
after June 11, 1989, and increased load or coraterirof any specified pollutant
from any point source discharge existing as of JLhel989, shall be prohibited in
any waterbody or watershed designated in Appendigf ADAC 785:45 with the
limitation "HQW". Any discharge of any pollutant éowaterbody designated "HQW"
which would, if it occurred, lower existing wateunality shall be prohibited. Provided
however, new point source discharges or increasad br concentration of any
specified pollutant from a discharge existing adwie 11, 1989, may be approved by
the permitting authority in circumstances where dmcharger demonstrates to the
satisfaction of the permitting authority that susw discharge or increased load or
concentration would result in maintaining or impray the level of water quality
which exceeds that necessary to support recreaimh propagation of fishes,
shellfishes, and wildlife in the receiving water.

General rules for Sensitive Public and Privilater Supplies. New point source
discharges of any pollutant after June 11, 1984, inoreased load of any specified
pollutant from any point source discharge existagyof June 11, 1989, shall be
prohibited in any waterbody or watershed designatefippendix A of OAC 785:45
with the limitation "SWS". Any discharge of any hahant to a waterbody designated
"SWS" which would, if it occurred, lower existingater quality shall be prohibited.
Provided however, new point source discharges areased load of any specified
pollutant from a discharge existing as of June 11989, may be approved by the
permitting authority in circumstances where theckigsger demonstrates to the
satisfaction of the permitting authority that suww discharge or increased load will
result in maintaining or improving the water quaii both the direct receiving water,
if designated SWS, and any downstream waterbodigiglated SWS.

Stormwater discharges. Regardless of subsec(@nand (b) of this Section, point
source discharges of stormwater to waterbodiesveatdrsheds designated "HQW"
and "SWS" may be approved by the permitting autjori

Nonpoint source discharges or runoff. Best rmgangent practices for control of
nonpoint source discharges or runoff should be emgnted in watersheds of
waterbodies designated "HQW" or "SWS" in AppendioffOAC 785:45.

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

(@)

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

3l
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(b)

(©)

(d)

Stormwater discharges. Regardless of 785:46¢&B- point source discharges of
stormwater from temporary construction activities waterbodies and watersheds
designated "ORW" and/or "Scenic River" may be p#gedi by the permitting
authority. Regardless of 785:46-13-5(a), dischagjestormwater to waterbodies and
watersheds designated "ORW" and/or "Scenic Riverhfpoint sources existing as
of June 25, 1992, whether or not such stormwatahdirges were permitted as point
sources prior to June 25, 1992, may be permittedthiey permitting authority;
provided, however, increased load of any pollufaotn such stormwater discharge
shall be prohibited.

Nonpoint source discharges or runoff. Best mgangent practices for control of
nonpoint source discharges or runoff should be @mgnted in watersheds of
waterbodies designated "ORW" in Appendix A of OAB5A5, provided, however,

that development of conservation plans shall baiired in sub-watersheds where
discharges or runoff from nonpoint sources aretitled as causing or significantly

contributing to degradation in a waterbody desigddORW".

LMFO's. No licensed managed feeding operatldiHO) established after June 10,
1998 which applies for a new or expanding licensenfthe State Department of
Agriculture after March 9, 1998 shall be locatgd]ithin three (3) miles of any
designated scenic river area as specified by teaiS&ivers Act in 82 O.S. Section
1451 and following, or [w]ithin one (1) mile of a aterbody [2:9-210.3(D)]
designated in Appendix A of OAC 785:45 as "ORW".

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

(@)

(b)

(©)

(d)

General. Appendix B of OAC 785:45 identifie®as in Oklahoma with waters of
recreational and/or ecological significance. Thaseas are divided into Table 1,
which includes national and state parks, natiomaedts, wildlife areas, wildlife

management areas and wildlife refuges; and Tablhch includes areas which
contain threatened or endangered species listesui@s by the federal government
pursuant to the federal Endangered Species Aachasded.

Protection for Table 1 areas. New dischargegpatiutants after June 11, 1989, or
increased loading of pollutants from dischargesteg as of June 11, 1989, to waters
within the boundaries of areas listed in Table Appendix B of OAC 785:45 may be
approved by the permitting authority under suchditions as ensure that the
recreational and ecological significance of theagens will be maintained.

Protection for Table 2 areas. Discharges oerotictivities associated with those
waters within the boundaries listed in Table 2 ppAndix B of OAC 785:45 may be
restricted through agreements between appropeagidatory agencies and the United
States Fish and Wildlife Service. Discharges oeptctivities in such areas shall not
substantially disrupt the threatened or endangspegties inhabiting the receiving
water.

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

3l
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Appendix E

Response to Comments

A. Comments from Poteau Valley Improvement Authorty (PVIA)

Al: In light of the long-standing, significant watguality issues in the Fourche Maline-Lake
Wister watershed and the continuing decline in watgality in the area, we request a
public meeting be held to review and discuss tlopased bacteria TMDL.

* Response #A1This was the only meeting request that was recki single request does
not constitute a significant degree of public et thus no meeting was held.

A2: the primary weakness of the document is its laick true watershed perspective in both
its organization and analysis.

* Response #A2 The report addresses bacteria impairments @oslream segments
located relatively close to each other. Watersheaistributing to each stream segment
were clearly shown in Figure 1-1. All assessmemd sources were considered for the
watershed contributing to each impaired segmentimpaired segments and their
watersheds were not considered since no TMDL igired for them.

A3: The title and organization of the document obs¢hbe actual watersheds included make it
difficult for interested parties to be aware oftorevaluate the document’s analysis for any
particular watershed. The title of the public netidated January 16, 2008, is “Availability
of Draft Bacteria TMDL for the San Bois Cre®#¥atershetl (our emphasis). We note that
the “San Bois Creek Area Watershed” does not exiBhe 10 creek segments lumped
together in this document contribute to three vediteds — as recognized in the numeric
codes included in the document title — all but fleav ultimately to two different reservoirs
— Wister and Eufaula — that have both significaotl importance and unique water quality
issues.

* Response #A3 The report contains 10 impaired stream segmeiiiach segment has its
own drainage area or watershed (Figure 1-1). Ird#idn, from the stream network on
Figure 1-1, one could easily determine where aastr@ventually flows.

We believe the title of the report, “Bacteria TotMaximum Daily Loads for
0OK220100, OK220200, OK220600 in the San Bois Cheel, Oklahoma”, is appropriate
and descriptive of the study area. We recognieectincept of watershed and tried not to
use it in the title to avoid confusion. “San B@Qlsek Area” was used in the title because
San Bois Creek is centrally located in the 10 stregegments grouped in this report.

A4: The document should therefore be re-titled usirgetter, more descriptive title, not one
relying solely on a numeric code. The discussiot amalysis in the document should be
reorganized to reflect a true watershed basis.
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* Response #A4 Please refer to responses #A2 and #A3.

A5: The lumping of non-related creek segments indbeument has led to the production of
meaningless summary statistics, as, for exampéestéitement that there were an estimate
“157 sanitary sewer overflows... in the San Bois &r&tudy Area’(pg.3-4). Since the
area is not a watershed, the total number of sewerflows in this artificially constructed
study area provides no information to anyone whekséo understand the potential impact
of those sewer overflows on any particular watedsbe water body. How many sewer
overflows occurred, for example, in creeks contiobyito Lake Eufaula? To understand the
real cumulative analysis of any particular creegnsent, the reader must continually
extract information from discussions and tables fnenp together unrelated and non-
cumulative data.

The public notice includes a statement that theeeaa estimated “141 failing septic
systems in the San Bois Creektershedour emphasis) (Public Notice pg. 4), a summary
statement that actually never occurs in the documself, and that demonstrates our point
— the confusion clearly extends to ODEQ personn€here are only 46 failing septic
systems estimate for the San Bois Creek Segmdmdatger number is for all 10 creek
segments.

* Response #A5There were 157 sanitary sewer overflows (SS@)radedbetween October
1991 and January 2007 in the study area of thiorepRight below the paragraph of this
description, Table 3-3 shows the details of the $3@luding the name of the stream
segment, facility name, number of occurrences,sanon. Using Table 3-3 and Figure 1-1,
one could easily find out how many SSOs occurrentéaks contributory to Lake Eufaula,
Lake Wister or other waterbodies in the study area.

Similarly, it was estimated that there were 141lirfgi septic tank systems in the entire
study area. Table 3-10 provides specifics regaydime total number of septic tanks and
the number of failing septic tanks within the sudtexshed of each stream segment.

A6: This lumping, obscuring, and ignoring of wat@dltonnections is in direct contradiction
to the US EPA’s recommended “watershed approachéwrecognizes that “a watershed
approach is the most effective framework to addteday’s water resource challenges.”
(http://www.epa.gov/owow/watershed/approach.html

* Response #A6 Each stream segment has its own sub-watershedh@sn in Figure 1-1.
Please also see response #A2 and #A3.

A7: We restrict the remainder of our comments to Boairche Marline Creek segment
(OK220100040020_00), which is the only one of tBeségments discussed that is tributary
to Lake Wister and thence to the Poteau River.
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We recognized that the organizational structurethef TMDL is based on stream
segments as identified in the Oklahoma Waterboedwtitication System, nevertheless the
restriction of analysis to these segments, withemy recognition of the true watershed
context, leads to serious omissions and questiera@iclusions.

The bacteria pollutant identified as being of concen the Fourche Maline Creek
segment is enterococci. Of the several bacteymd-tanalyses used to identify potential
problems, enterococci are the type most closelpca®d with humans, and the most
likely to indicate pollution by human sewage. Tdecument contains an extensive
discussion of potential fecal coliform sources, hatdiscussion of potential enterococci
sources.

Response #A7 The TMDL addresses all stream segments thakaosvn to be impaired
for bacteria and their watershed. It would be inaggriate and unnecessary to prepare a
TMDL analysis for stream segments and watershedshvelne not impaired.

Fecal coliform, E. coli, and enterococci are theedh bacteria indicators used in
Oklahoma to assess pathogen pollution. Fecal @ohf sources and loadings were
extensively discussed in the report because faddbon has been in use longer than the
other indicators and has been more extensivelyietiud=ecal coliform has also been
utilized in permit limits for NPDES permit for detss while E coli and enterococci are not.
By comparison, the data available for E. coli andezococci are much more limited. The
sources of bacteria should not change with bacterdicators. A bacteria source with a
high level of fecal coliform is likely to have higvels for E. coli and enterococci.

A8: The TMDL analysis nevertheless suggests thegrgiraource of bacterial problems in the

A9:

stream segment is non-point source in origin (@.5However, graph on pg. 5-4 shows
bacteria loads at near the water criterion leveEneunder low flow conditions (pg. 5-4),
suggesting the situation is more complex. Neithese potential contradictions nor their
possible explanations are discussed in the document

Response #A8 Figure 5-1 on page 5-4 shows that all sampldtected during high flows
(top 20%) exceeded the water quality standard dhdaanples collected during low flows
(lower 20%) met the water quality standard. Ovkrabn-point sources are the primary
sources of bacteria. See also comment B-16 below.

Significant failure of septic systems in the inity of the sampling location could
contribute to the high bacteria counts. The doauncalculates a hypothetical 41 failing
septic systems in the Fourche Maline Creek segnbemtthis analysis has only a tenuous
connection to the high bacterial count samplesadigtvecorded, because:

The Fourche Maline Creek segment under considerasiapproximately 36.9 miles
long. The TMDL analysis is based upon a single@arpoint located approximately five
miles from the upstream (western) boundary of tleelc segment. Therefore, this sample
site cannot be known to be representative of th# & the stream and contributing
watershed that is located downstream.

nnnnn
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On the other hand, the community of Wilburton idyosome seven miles upstream
from the western boundary of the study area. Itherefore significantly closer to the
sampling location than much of the watershed suggigsdbeing analyzed, and discharges
from the Wilburton area, being upstream, definitebntribute to the water quality of the
study area. Yet, this potential impact is ignored.

* Response #A9 We agree that it would be beneficial to have enmonitoring stations on
Fourche Maline Creek. However, one station isnalhave in this segment. The data from
this station shows the stream segment is impaik&@. are required to develop TMDLSs for
impaired streams.

The Wilburton discharge is located on a differepstieam segment. We do not have
evidence the upstream segment is impaired for bactd hat is why the drainage area for
the upstream segment was not included in this tepor

Al10: Similarly, the downstream (eastern) edge of sh&ly area is only a few miles from
Wister Lake, the primary water source for PVIA andst of LeFlore County. Yet because
the single, upstream, data point utilized for asiglys more than 5 miles from a drinking
water intake, any consideration of the downstreaaerwquality impacts on the lake are
excluded (pg.2-5).

* Response #A10rhe TMDL for the Fourche Maline Creek segment 22&K100040020_00)
calls for 86% bacteria load reduction from the subtershed of the segment (Figure 1-1).
When the bacteria loads from streams contributiagthte lake are reduced, the water
quality in the lake should improve. Wister Laken@d specifically included in the report
because Wister Lake is not impaired for bacteria.

All: A wasteload allocation for the Red Oak Sewagste3y is included in the TMDL
calculation (pg. 5-10 and 5-11). In an abstraebthtical sense this is understandable, but
in a real practical sense, given that the actugkighl location of the Red Oak facility is
downstream of the Fourche Maline segment samplet pibie Red Oak facility cannot be
contributing to the high enterococci bacteria celb#ing recorded.

* Response #A11We agree that the sample data did not captuechificteria from Red Oak
PWA.

However, discharges from point sources are noelbelil to be the cause of the bacteria
exceedances. Red Oak PWA operates a lagoon syBteento the long detention time and
open water surface receiving UV radiation from g, lagoon systems, when designed
and operated properly, should have not be contnitguto any bacteria problems. In order
to assure future compliance, a bacteria limit ol added to the Red Oak permit when it is
re-issued. See Section 5.2 of the report.

Al12: Therefore, the actual sources of high numbeisaoterial pollutants, representing a long
standing, significant human health hazard to thep|ge of the Fourche Maline Creek
watershed, remain unknown and unexamined in thardent.
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Response #A12 The source estimates in the report are intentdedvaluate the relative
contributions from various possible sources, net avsolute loading. We agree that there
is uncertainty in any estimate but the source edtisiare based on the best data available.
We believe the report provides a reasonable assadsof the relative magnitude of
bacteria sources within each sub-watershed so tkatedial efforts may be efficiently
directed at the most likely candidates.

Comments from Oklahoma Department of Agriculture Food, and Forestry and

Oklahoma Conservation Commission

B1l. The title of the report and several parts of thporereferenced only to Sans Bois
Creek is misleading, as the Sans Bois Creek am#pas less than 20% of the study
areas. It would be more appropriate to name theeast well as to refer to the study
areas as Parts of Oklahoma Planning Basin 2 of Léwensas River.

* Response #B1Please refer to response #A3.

B2. Page X, last paragraph before section E.3. Wed\dé the last sentence of the
paragraph to read: The data analysis and loadidnreurves (LDC) demonstrate
that exceedances at the WQM stations are the m@sallvariety of nonpoint source
loading occurring during high flow conditions altigh because of the number of low
flow exceedances and historical sanitary sewerfloves, point sources cannot be
ruled out as an additional source.

* Response #B2The report text was changed as folloWihe data analysis and the load
duration curves (LDC) demonstrate that exceedaaictse WQM stations are the result
of a variety of nonpoint source loading occurringidg a range of flow conditions.
Low flow exceedances are likely due to a combimatiof nonpoint sources,
uncontrolled point sources, and permit noncompkahc

B3. Page 3-6 second paragraph, begins with “Bactesaceéted with urban runoff..”.
The final sentence in the paragraph discusses ¢ngsnof BMPs. Might it be
possible to also mention the elimination of illidischarges and rehabilitation of
dilapidated sewage collection systems as needestitwe leakage and SSOs?

* Response #B3The suggested language was added.

B4. Page 3-7, fbullet of 29 paragraph: “poultry waste” should be added after
“Processed livestock manure”.
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BS.

B6.

Response #B4 the language was change to “Processed commadycralised farm
animal manureis often applied to fields as fertilizer, and caantribute to fecal
bacteria loading to waterbodies if washed into atnes by runoff”.

Page 3-8, Daily Fecal Coliform Production Rated.imgstock Species:
The report used the Beef Cattle release approxiynai@4 E+11, and Dairy Cattle
release 1.01 E+11. They are 3 - 5 times as higheasates used by Gene Yagow,
et al., Virginia Tech University in research pap@iDL Modeling of Fecal
Coliform Bacteria with HSPF”, 2001, presented & ASAE Annual International
Meeting 2001, of 2.07 E+10 and 3.11 E+10 respéegtive
Response #B5The bacteria production rates in the report weaken from the
American Society of Agricultural Engineers standardlany other production rates
could be found in the literature. The chosen ratesvalid and not significantly
different from the proposed reference. No changa®wade as a result of this
comment.

Page 3-8 Second paragraph- refers to first sentefee term land applicatiori in
common usage only refers to fecal material thaolected and then intentionally
applied to a field. Direct defecation of manuregagtured animals is not included
under this definition. To make this report more enstiandable to readers with an
agricultural background it would help to have thigstement made more clearly so
that the reader is aware that ODEQ is referrinigaih land applied poultry waste and
cattle manure from pastured livestock.

Response #B6 The data on land application area is from the DS agriculture
census. It follows the common usage of the termdmsds not include manure from
pastured livestock. The language was clarified @kws: “These estimates are also
based on the county level reports from the 2002 AJ8&unty agricultural census, and
thus represent approximations of the land applmatirea in each watershed. Because
of the lack of specific data, land application pfetock manure is not quantified in
Table 3-7 but is considered a potential sourceanftéria loading to the waterbodies in
the Study Area.” The title of Table 3-6 was alsalified.

B7. Page 3-8 last paragraph, last sentence- perhagsappropriately should read

“Cattle appear to represent the largest potentiaice of fecal bacteria from
livestock.”

Response #B7 The sentence was changed to “Cattle appear pyagent the largest
potential source of fecal bacteria”.

B8. Page 3-9, Table 3-6 “Livestock and Manure EstismaieWatershed”:

» The title should be: “Livestock and Manure ApplicatArea Estimates by
Watershed”, as no manure amount is included inabke;
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* Number of cattle and calves should be divided io gnoups: one as free roaming
and the other in feedlots, as the amount of maproguced by each group is quite
different;

* Number of chickens and turkeys estimated are 2méstas high as the actual
numbers, per 2007 ODAFF database for PFOs (Pdedteging Operations) in
Fourche Maline Creek, Sans Bois Creek and Sans@eisk - Mountain Fork
watersheds. The numbers are 387,200; 70,000 a00@despectively.

Response #B8 the title of Table 3-6 was changed to “CommellgidRaised Farm
Animals and Manure Application Area Estimates byaithed”.

The information was not available to divide cated calves into two groups. No
changes were made as a result of this comment.

These numbers are presented for information onheyTare not used for loading
estimates but are not significantly different fréine agriculture census numbers that
are used. DEQ will work with ODAFF to update thaulbxy database for future reports.
The date of the data in the table was added.

B9. Page 3-9, Table 3-7 Fecal Coliform Production Estesn for Selected Livestock:

Since the Coliform Production Rates and Numberieéstock are over-estimated,
the numbers of Coliform Production presented int#ibe are about 5 times as high
as they should be.

Response #B9 See response #B5.

B10. Page 3-10, Table 3-8: Estimated Poultry NumberEfatract Growers Inventoried

by OPDAFF: Per ODAFF’s most updated inventory,thenber of birds in the
Fourche Maline Creek (LeFlore County), Sans BomsekrHaskell County) and Sans
Bois Creek - Mountain Fork (Haskell County) watedf are: 342,200, 0, and
34,000 respectively; instead of 430,000, 18,000X1&J000 as presented in the
report. It results in a reduction of 187,800 bimishe study area, about 1/3 of the
number of birds estimated. Thus, the overall impatand application of chicken
waste on water quality of streams in the watershéday, is much less than the
estimates.

Response #B10s Response: These numbers are presented formatmn only.
They are not used for loading estimates but are significantly different from the
agriculture census numbers that are used. DEQ wuiltk with ODAFF to update the
poultry database for future reports. The date &f dlata in the table was added.

B11. Pages 3-7 to 3-10, sub-section 3.2.2: Non-Permiteetultural Activities and

Domesticated Animals; and pages 3-13 to 3-14,@e&i3: Summary of Bacteria

Sources, and Executive Summary:

» As most of the poultry feeding operations (PFOs)ragulated by ODAFF, they
are required to land apply chicken waste in acaordavith their Animal Waste
Management Plans (AWMP) or Comprehensive Nutrieabhdjement Plans

3l
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(CNMP). If best management practices (storage,dkading...) and conservation
measures (setbacks...) are properly implemented;ahiibution of bacteria from
this group ofanimals to the watersheds, if any, would be insicpmt.

» For Bacteria Contribution to the Watersheds by &igek (beef and dairies cattle):
As the survival rates of coliform depends on how ranure is stored, when and
how it is spread on land, setbacks distances anB€8ddnducted by
farmers/ranchers, and relative locations of thengato the streams, numbers of
coliform reaching water-bodies from this sourceudtidoe minimal compared to
the amount of bacteria produced on land.

Response #B11 The following text was added in section 3.2.Rtdst poultry feeding
operations are regulated by ODAFF and are requitedand apply poultry waste in
accordance with their Animal Waste Management Plan£omprehensive Nutrient
Management Plans. While these plans are not dediga control bacteria loading,
best management practices and conservation meastieperly implemented, could
reduce the contribution of bacteria from this graefpanimals to the watersheds.”

The following text was also added in section 3a&hd a number of other environmental
conditions. Manure handling practices, use of Bl relative location to streams
can also affect stream loading. Also, the strualtproperties of some manures, such
as cow patties, may limit their washoff into stredmy runoff. Because litter is applied
in a pulverized form, it could be a larger souraeidg storm runoff events. The Shoal
Creek report showed that poultry litter was aboli% of the high flow load and cow
pats contributed only about 28% of it (Missouri Bement of Natural Resources,
2003). The Shoal Creek report also showed thattpoliter was insignificant under
low flow conditions up to 50% frequency.”

B12. Page 3-13, section 3.3: 2nd paragraph, “Livestrekestimated to be....to land

surfaces”. It is suggested that this sentencejpl@ced by: Land Application of
livestock manure and chicken waste could be considene of major contributors of
coliform loading to land surfaces; however, itsteimution of coliform to the streams
in the watersheds may not be significant, if BMRs@operly implemented when
land applying manure/ waste.

Response #B12 The following clarifying language was added toe tparagraph
following: “Manure handling practices, use of BMRmd relative location to streams
can also affect stream loading.”

B13. Page 4-10 second paragraph- shouldn’t the nonpourte load be estimated by

subtracting point source loading from instream §¥ad

Response #B13The comment is correct. However, some languaghis section was
inadvertently left in the document from a previaadculation method. The obsolete
language was deleted and remaining language wasfield as suggested. The correct
calculation of current loading is found in Section.

B14. Page 4-11, third paragraph- how can high flows potdry weather absent a

discharge or dam breach?
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* Response #B14 A clarification was added. High flows could ocan the absence of
local runoff due, for example, to precipitation tneam in the watershed or releases
from upstream dams.

B15. Page 4-12 under Step 5- can this be justified gilemumber of SSOs that occurred
in some of the watersheds? If so, perhaps thddl dmibetter explained in the text.

* Response #B15 Yes because SSOs are not included in the wastedlocation
component of the TMDL. A description of oversightl @nforcement procedures for
SSOs was added to Section 3.1.2.

B16. Page 5-2 discussions about exceedances durindpheafiaw conditions on streams
that have point source dischargers should be iddrif

» We suggest wording saying that "due to the prep@mie of exceedances during
high flow conditions the majority of the pollutias thought to be due to NP
sources but that the exceedances found during dayh&r conditions indicate that
some level of pollution may be due to point sources

* As a further comment- SSOs might also occur dunighflow conditions;
therefore, in streams with both point and NPS pidfuwhere SSOs have been
known to occur, it is questionable to claim NP Sheesmajor source without some
assurance that either the SSOs happened durinfidvase that the SSO loading
would have been overshadowed by the NPS load.

* In streams without PS, some clarification shouleffered as to how exceedances
happen during both low and highflow conditions h@twise, people are likely to
guestion the justification that baseflow exceedarare point source and high flow
exceedances are NPS.

*» Response #B16 The following text was added to Sections E.3 4rid “However,
violations that occur during low flows may not baused exclusively by point
sources. Violations have been noted in some weadss that contain no point
sources. Research has shown that bacteria loadingtreams during low flow
conditions may be due to direct deposit of cattenane into streams and faulty
septic tank/lateral field systems.”

B17. Page 5-22 3% paragraph- OCC is not a regulatory agency. A rapgropriate
sentence would be: “The Oklahoma Conservation Cigsion (OCC) is the lead
agency for Nonpoint Source Pollution in Oklahoma.”

* Response #B17The suggested change was made.
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C. Comments from Natural Resources Conservation 8gces, USDA

C1l. We feel additional study, to the extent thgomsource(s) of bacteria loading can be

identified, is needed to better determine how sohee said problem of the
watershed.

Response #C1 Additional study or data will be always helpfuHowever, we believe
that the data is adequate to derive a TMDL reductymal for each watershed in the
study area. No change was made.

C2. Relative to agricultural animals contributingthe bacteria loading problem, we

recommend that agricultural producers use practiuel as riparian vegetation
buffers, livestock exclusion and nutrient manageneat least reduce or possibly
eliminate this non-point source of pollution.

Incentives to create riparian buffers will needé offered in terms of getting
producers to readily accept this practice. To,dateas been our experience
producers resist riparian vegetative buffers dudédact they have to fence stream
sides to exclude livestock. Due to the meandesfngost streams, it is more costly
to fence streams. In addition, it is more costlyaintain fences in riparian areas
due to brush growing in and/or adjacent to thedsndrecent ice storms have
damaged fences due to woody debris falling frorastien the fence. Consequently,
chemical and mechanical brush control means woelldnbon going maintenance
cost of these fences.

Another problem with fencing streams for somedpicers would be the
exclusion of livestock from the only water sourciéhim a grazing unit. It would cost
the producer to create another water source igrdEng unit.

Nutrient management consists of the amount, gmramd placement of various
nutrient types. When spreading animal waste asiece of nutrients, to reduce
bacteria loading and excessive nutrients form riegamost water bodies, NRCS
recommends producers not apply the waste to aritlais @00 feet of most water
bodies. The 100 feet would be the buffer distarexded in most situations relative
to keeping live animal deposition or mechanicappléed manure from reaching
water bodies.

Additionally, it costs the producer to excludeektock from the buffer area by
reducing the livestock carrying capacity of therapien. The total cost is dependent
upon the area fenced and excluded from grazingdoh livestock operation.

Nutrient management consists of the amount, soptacement, form, and
timing of nutrients. When spreading animal wasta #orm of nutrients, to reduce
bacteria loading and excessive nutrients form emgesurface water, NRCS
recommends producers not apply the waster to arglais 100 feet of most water
bodies. In most situations, the 100 feet wouldheebuffer distance needed relative
to keeping live animal deposition or mechanicappléed manure from entering most
water bodies.
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Currently, financial incentives are availableagsist qualified applicants with
construction of fences to create riparian buffareagh the NRCS Environmental
Quality Incentives Programs (DQIP) and the Wildlfabitat Incentives Program
(WHIP). Also, these programs can assist with qoietibn of ponds, wells, livestock
watering facilities and stream crossings which daill in reducing bacteria loading
in a watershed.

Response #C2We agree with your recommendations. Best Mamage Practices such

as riparian vegetation buffers, livestock exclusama nutrient management plans
could reduce bacteria loadings to the streams. s€H@&MPs would also reduce
nutrients and sediment loadings to the streams.

Oklahoma Conservation Commission (OCC) is the &ate agency in managing
non-point source pollution in Oklahoma. We wiliviard your comments to the
OCC for their consideration. Also, the followilagnguage was added to the section
5.7 of the report: “In addition, financial incents are currently available to assist
gualified applicants with construction of fencesteate riparian buffers, ponds,
wells, livestock watering facilities and streamssmgs through the USDA, Natural
Resources Conservation Service (NRCS) Environm@niality Incentives Programs
(EQIP) and the Wildlife Habitat Incentives ProgrgWwHIP).”
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