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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 Neosho River Basin. Elevategl$eof pathogen indicator bacteria in
aguatic environments indicate that a receiving watecontaminated with human or animal
feces and that there is a potential health riskimolividuals exposed to the water. Data
assessment and TMDL calculations are conducted coordance with requirements of
Section 303(d) of the Clean Water Act (CWA), Watuality Planning and Management
Regulations (40 CFR Part 130), U.S. Environmentaitdetion Agency (USEPA) guidance,
and Oklahoma Department of Environmental QualityDE®) guidance and procedures.
ODEQ is required to submit all TMDLs to USEPA fewvrew and approval. Once the USEPA
approves a TMDL, then the waterbody may be move@adtegory 4a of a state’s Integrated
Water Quality Monitoring and Assessment Report, iehié remains until compliance with
water quality standards (WQS) is achieved (USEP@320

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 afsmagport of primary body contact
recreation (PBCR) was observed.

Elevated levels of bacteria above the WQS for anmaare 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 e | B .
Waterbody ID Waterbody Name é 2 a g =
g g a SEE5
& S = E0¢
OK121600010060_00 | Ranger Creek 10.52 5 2009 N
OK121600010100_00 | Fourteenmile Creek 26.06 5 2009 N
OK121600010440_00 | Crutchfield Branch 5 5 2018 N
OK121600030090_00 | Drowning Creek 14.4 5 2009 N
OK121600030160_00 | Horse Creek 18.69 5 2009 N
OK121600030180_00 | Fly Creek 4.27 5 2009 N
OK121600030190_00 | Little Horse Creek 6.46 5 2009 N
0OK121600030340_00 | Cave Springs Branch 12.85 5 2004 N
OK121600030440_00 | Elk River 13.11 5 2005 N
OK121600030445_00 | Honey Creek 9.73 5 2005 N
OK121600030510_00 | Sycamore Creek 9.18 5 2009 N
OK121600040060_00 | Tar Creek 139 12 5 2009 N
OK121600040130_00 | Cow Creek 12.42 5 2009 N
0OK121600040170_00 | Fourmile Creek 7.1 5 2009 N
OK121600040200_00 | Russell Creek 11.48 5 2009 N

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

For the data collected between 1997 and 2005, es&ef nonsupport of the PBCR use
based only on fecal coliform concentrations waseoled in five waterbodies: Horse Creek
(OK121600030160), Fly Creek (OK121600030180), Coweek (OK121600040130),
Fourmile Creek (OK121600040170), and Russell Crg2K121600040200). Evidence of
nonsupport of the PBCR use based only on Enterocorwentrations was observed in four
waterbodies: Ranger Creek (OK121600010060), Ekekr(OK121600030440), Sycamore
Creek (OK121600030510), and Tar Creek 139 (OK12080060). Evidence of nonsupport
of the PBCR use based on both fecal coliform an@rGoocci concentrations was observed in
four waterbodies: Fourteenmile Creek (OK1216000001 Drowning Creek
(OK121600030090), Little Horse Creek (0OK121600030)19and Honey Creek
(OK121600030445). Evidence of nonsupport of th€RRise based on boh coliand fecal
coliform was observed in only one waterbody: C&ranch Creek (OK121600030340).
Lastly, evidence of nonsupport for all three badaténdicators was observed in Crutchfield
Branch (OK121600010440). Table ES-2 summarizesw#ierbodies requiring TMDLs for
not supporting PBCR.

FINAL
June 2008
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Table ES-2 Waterbodies Requiring TMDLs for Not Suprting Primary Body

Contact Recreation Use

Indicator Bacteria
WQM Station Waterbody ID Waterbody Name E.

FC ENT coli
0OK121600010060D 0OK121600010060 00 Ranger Creek X
0OK121600010100G 0OK121600010100_00 Fourteenmile Creek X X
0OK121600010440-001SR 0OK121600010440 00 Crutchfield Branch X X X
0OK121600030090G 0OK121600030090 00 Drowning Creek X X
0OK121600030160G 0OK121600030160 00 Horse Creek X
0OK121600030180D 0OK121600030180_00 Fly Creek X
OK121600030190A 0OK121600030190 00 Little Horse Creek X X
0OK121600030340J 0OK121600030340_00 Cave Springs Branch X X
0OK121600030440-001AT 0OK121600030440_00 Elk River X
0OK121600030445-001AT 0OK121600030445 00 Honey Creek X X
0OK121600030510D 0OK121600030510 00 Sycamore Creek X
0OK121600040060D 0OK121600040060 00 Tar Creek 139 X
0OK121600040130G 0OK121600040130_00 Cow Creek X
0K121600040170G 0OK121600040170_00 Fourmile Creek X
0OK121600040200G 0OK121600040200 00 Russell Creek X

ENT = enterococci; FC = fecal coliform

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

(a) Primary Body Contact Recreation involves dirbotly contact with the water where a
possibility of ingestion exists. In these cases wiager 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 Contacckation...limits...shall apply only
during the recreation period of May 1 to SeptemB@r The criteria for Secondary Body
Contact Recreation will apply during the remaindé¢ithe year.

To implement Oklahoma’'s WQS for PBCR, the Oklahokivater Resources Board
(OWRB) promulgated Chapter 46nplementation of Oklahoma's Water Quality Standard
(OWRB 2007). The excerpt below from Chapter 465:48-15-6, stipulates how water quality
data will be assessed to determine support of BeRPuse as well as how the water quality
target for TMDLs will be defined for each bacteiiadiicator.

(@) Scope. The provisions of this Section shall used 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 rnfmiltjacterial 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.

FINAL
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(b) Screening levels:
(1) The screening level for fecal coliform shallébdensity 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 subcategtegignated 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 2§%he sample concentrations from that
waterbody exceed the screening level prescribgd)inf this Section.

(2) The parameter of fecal coliform is not susdaptio 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 feadbrm if the geometric mean of 400
colonies per 100 ml is not met, or greater than 26P4he 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 subcategtegignated 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 concentrationsnfrthat waterbody taken during the
recreation season do not exceed the screening prestribed 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 tolEf 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 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 festribed in (b) of this Section, or both
such conditions exist.
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(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 conggohs 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 indicatorggrust 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 water quality monitoring (WQMatsbns in Oklahoma there are insufficient
data available to calculate the 30-day geometriamm&nce most water quality samples are
collected once a month. As a result, waterbodiaseg on the 303(d) list for not supporting
the PBCR are the result of individual samples editgethe instantaneous criteria or the long-
term geometric mean of individual samples exceedin®ygeometric mean criteria for each
respective bacterial indicator. Targeting theansineous criterion established for the primary
contact recreation season (Maytb September 3%) as the water quality goal for TMDLs
corresponds to the basis for 303(d) listing and rbayprotective of the geometric mean
criterion as well as the criteria for the secondawgtact recreation season. However, both the
instantaneous and geometric mean criteriaBoicoli and Enterococci will be evaluated as
water quality targets to ensure the most protegoa is established for each 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 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 the long-term geometean criterion, whichever is less.

E.2 Pollutant Source Assessment

A source assessment characterizes known and sedpsatirces of pollutant loading to
impaired waterbodies. Sources within a watershedategorized 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.

There are no NPDES-permitted facilities of any typethe contributing watersheds of
Fourteenmile Creek, Fly Creek, Little Horse Cre€kw Creek, Fourmile Creek, and Russell
Creek. Nine of the 15 watersheds in the Study Ad&A21600010060 00 (Ranger Creek)
OK121600010440_00 (Crutchfield Branch), OK12160@®8D 00 (Drowning Creek),
OK121600030160_00 (Horse Creek), 0OK121600030340 (@ave Springs Branch),
0OK121600030440_00 (Elk River), OK121600030445_00 oneéy Creek),
OK121600030510_00 (Sycamore Creek), and OK12160E®I®O0 (Tar Creek) have a
continuous point source discharger.
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There are no NPDES-permitted no-discharge faalitrethe Study Area; however, it is
possible the wastewater collection systems assaciaith WWTPs could be a source of
bacteria loading. While not all sewer overflows agported, ODEQ has some data on sanitary
sewer overflows (SSO) available. There were 356 $8currences, ranging from 1 gallon to
3,676,000 gallons, reported in the Study Area betw&anuary 1990 and January 2007. The
City of Miami, Oklahoma, located in Tar Creek (OK®B®0040060 00), falls under
requirements designated by USEPA for inclusionhim Phase Il stormwater program. There
are no NPDES-permitted concentrated animal feeolpggations within the Study Area.

Since there are no NPDES-permitted facilities prese the Fourteenmile Creek, Fly
Creek, Little Horse Creek, Cow Creek, Fourmile ®reand Russell Creek watersheds,
nonsupport of the PBCR use is caused entirely Impoint sources. In eight of the other nine
watersheds, most point sources are relatively manadrfor the most part tend to meet instream
water quality criteria in their effluent, so nonpbsources are considered to be the major origin
of bacteria loading. Given the number of dischesga:d the Municipal separate storm sewer
system (MS4) area in the Tar Creek watershed, monice loading may be significant but is
still likely to be less than the overall nonpoimdusce loading contribution. Table 3-13 in
Section 3 of the Neosho River Basin Bacteria TMDdpBrt summarizes the suspected sources
of bacteria loading in each impaired 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, arhaoff, 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 developtiteol, are effective in identifying
whether impairments are associated with point opoot sources.

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. However, Flow range is omalygeneral indicator of the relative
proportion of point/nonpoint contributions. Itnet used in this report to quantify point source
or nonpoint source contributions. Violations tleatur during 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 bactemintpan 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:
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» obtaining daily flow data for the site of interésim the U.S. Geological Survey ;

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

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

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

» display a curve on a plot that represents the albdev load multiply the actual or
estimated flow by the WQS for each respective iatdic

» multiplying the flow by the water quality parametncentration to calculate daily
loads; then

» plotting the flow exceedance percentiles and dagyl 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 conditiq@ee Table ES-3). The difference between
existing loading and the water quality target isedugo calculate the loading reductions
required. Percent reduction goals (PRG) are catiedl for each WQM site and bacterial
indicator species as the reductions in load requse that no more than 25 percent of the
existing instantaneous fecal coliform observatiand no more than 10 percent of the existing
instantaneouk. colior Enterococci observations would exceed the waiality target.

Table ES-3 presents the percent reductions negeisaeach bacterial indicator causing
nonsupport of the PBCR use in each waterbody ofStuely Area. Attainment of WQS in
response to TMDL implementation will be based ocsulis measured at each of these WQM
stations. Selection of the appropriate PRG foheaaterbody in Table ES-3 is denoted by
bold text. The TMDL PRG will be the lesser of thatuired to meet the geometric mean or
instantaneous criteria f&. coli and Enterococci because WQSs are consideredneebd, 1)
either the geometric mean of all data is less th@hgeometric mean criteria, or 2) no more
than 10 percent of samples exceed the instantareiesa. Based on this table, the TMDL
PRGs for Ranger Creek, Fourteenmile Creek, CrwglthfBranch, Drowning Creek, Little
Horse Creek, Elk River, Honey Creek, Sycamore Crae#t Tar Creek will be based on
Enterococci; the TMDL PRGs for Horse Creek, Fly ékieCow Creek, Fourmile Creek and
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Russell Creek will be based on fecal coliform; déimel TMDL PRG for Cave Springs Branch
will be based oifc. coli. The PRGs range from 26 to 99 percent.

Ji\planning\TMDL\Parsons 12007\5 Neosho river(22)teo_FINAL_06-03-08.doc XV FINAL

June 2008



Neosho River Basin Bacteria TMDLSs

Executive Summary

Table ES-3 TMDL Percent Reduction Goals Required tdeet Water Quality
Standards for Impaired Waterbodies in the Neosho Rier Basin Study Area

Percent Reduction Required
Waterbody ID WQM Station Wa,;tlerbody FC EC ENT
ame Instant- | Instant- | Geo- | Instant- | Geo-
aneous aneous mean aneous mean
OK121600010060 00 | OK121600010060D | Ranger Creek 89% | 67%
Fourteenmile o o
OK121600010100 00 | OK121600010100G | Creek 76% | 69%
OK121600010440- | Crutchfield . . . . .
OK121600010440 00 001SR Branch 98.6% | 97% | 96% | 99.7% | 99.4%
OK121600030090_00 | OK121600030090G | Drowning Creek | 28% 56% | 47%
OK121600030160 00 | OK121600030160G | Horse Creek 86%
OK121600030180_00 | OK121600030180D | Fly Creek 49%
Little Horse o o o
OK121600030190 00 | OK121600030190A | Creek 49% 84% | T7%
Cave Springs o o o
OK121600030340 00 | OK121600030340J | Branch 47% | 5%% | 53%
OK121600030440- - -
OK121600030440_00 001AT Elk River 8% | 52%
OK121600030445- - - -
OK121600030445_00 001AT Honey Creek 28% 9% | 90%
OK121600030510 00 | OK121600030510D | Sycamore Creek 3% | 26%
OK121600040060_00 | OK121600040060D | Tar Creek 84% | 80%
OK121600040130 00 | OK121600040130G | Cow Creek 60%
OK121600040170 00 | OK121600040170G | Fourmile Creek | 55%
OK121600040200 00 | OK121600040200G | Russell Creek 49%

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 €&#6-4. 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 singlebkh@wv the LDC. The WLA for MS4s is

estimated based on the percentage of MS4 area Jdlishunder the study watershed. The
LDC and the simple equation of:

Average LA = average TMDL — MOSY}WLA

can provide an individual value for the LA in cosimter day, which represents the area under
the TMDL target line and above the WLA line. FofSKk the load reduction will be the same
as the PRG established for the overall watersivgtere there are no continuous point sources
the WLA is zero.

Federal regulations (40 CFR 8130.7(c)(1)) requivat fTMDLs include an MOS. The
MOS is a conservative measure incorporated intoTtM®L equation 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
both. When conservative assumptions are usedviel@ment of the TMDL, or conservative
factors are used in the calculations, the MOS igliot. When a specific percentage of the
TMDL is set aside to account for uncertainty, thiesm MOS is considered explicit.
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For the explicit MOS the water quality target was at 10 percent lower than the water
quality criterion for each pathogen which equate860 colony-forming units per 100 milliliter
(cfu/200 mL), 365.4 cfu/100 mL, and 97.2/100 mL fecal coliform,E. coli, and Enterococgi
respectively. The net effect of the TMDL with MQAS that the assimilative capacity or
allowable pollutant loading of each waterbody ighdly reduced. These TMDLs incorporate
an explicit MOS by using a curve representing 9@@at of the TMDL as the average MOS.
The MOS at any given percent flow exceedance, thierecan be defined as the difference in
loading between the TMDL and the TMDL with MOS. €Tluse of instream bacteria
concentrations to estimate existing loading is lamotconservative element utilized in these
TMDLs that can be recognized as an implicit MOShisTconservative approach to establishing
the MOS will ensure that both the 30-day geometrgan and instantaneous bacteria standards
can be achieved and maintained.

E.5 Reasonable Assurance

As authorized by Section 402 of the CWA, ODEQ hateghtion of the NPDES in
Oklahoma, except for certain jurisdictional areakted to agriculture and the oil and gas
industry retained by the Oklahoma Department ofi@gure 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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Table ES-4 TMDL Summaries Examples

Indicator
. - TMDLT WLA_WWTPt | WLA_MS4 LAT MOSTt
Waterbody ID WQM Station Waterbody Name 222322 (cfulday) (cfulday) (chu/day) (cfulday) (cfulday)

0OK121600010060_00 0OK121600010060D Ranger Creek EN 1.89E+09 0 0 1.70E+09 1.89E+08
0OK121600010100_00 0OK121600010100G Fourteenmile Creek EN 4.76E+10 0 0 4.28E+10 4.76E+09
OK121600010440_00 OKlZ%%gOSOFiOMO' Crutchfield Branch EN 1.35E+10 6.25E+08 0 1.15E+10 | 1.35E+09
0OK121600030090_00 0OK121600030090G Drowning Creek EN 1.06E+10 1.37E+09 0 8.18E+09 1.06E+09
0OK121600030160_00 0OK121600030160G Horse Creek FC 1.41E+10 1.06E+09 0 1.17E+10 1.41E+09
0OK121600030180_00 0OK121600030180D Fly Creek FC 3.43E+09 0 0 3.08E+09 3.43E+08
0OK121600030190_00 OK121600030190A Little Horse Creek EN 1.69E+09 0 0 1.52E+09 1.69E+08
0OK121600030340_00 0OK121600030340J Cave Springs Branch EC 2.58E+10 0 0 1.37E+10 2.58E+09
0OK121600030440_00 | OK121600030440-001AT Elk River EN 7.16E+11 0 0 6.35E+11 7.16E+10
0OK121600030445_00 | OK121600030445-001AT Honey Creek EN 3.7E+10 0 0 3.31E+10 3.7E+09
0OK121600030510_00 0OK121600030510D Sycamore Creek EN 3.52E+10 0 0 3.17E+10 3.52E+09
0OK121600040060_00 0OK121600040060D Tar Creek EN 1.32E+10 6.87E+08 1.32E+09 9.88E+09 1.32E+09
0OK121600040130_00 0OK121600040130G Cow Creek FC 9.79E+09 0 0 8.81E+09 9.79E+08
0OK121600040170_00 0OK121600040170G Fourmile Creek FC 9.72E+09 0 0 8.75E+09 9.72E+08
0OK121600040200_00 0OK121600040200G Russell Creek FC 1.22E+10 0 0 1.10E+10 1.22E+09

T Derived for illustrative purposes at the mediawfvalue

* WLA calculations for facilities outside of Oklahw are not enforceable
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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 dlgwbased controls are in place.
TMDLs establish the allowable loadings of pollugmtr 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 Neosho River Basin. Elevategl$e of pathogen indicator bacteria in
aguatic environments indicate that a receiving wetecontaminated with human or animal
feces and that there is a potential health riskifolividuals exposed to the water. Data
assessment and TMDL calculations are conducted coordance with requirements of
Section 303(d) of the CWA, Water Quality PlanningdaManagement Regulations (40 CFR
Part 130), USEPA guidance, and Oklahoma Departragiiinvironmental Quality (ODEQ)
guidance and procedures. ODEQ is required to dudlinTMDLs to USEPA for review and
approval. Once the USEPA approves a TMDL, then waerbody may be moved to
Category 4a of a state’s Integrated Water Qualipnitbring and Assessment Report, where it
remains until compliance with water quality stardaf\WWQS) is achieved (USEPA 2003).

The purpose of this TMDL report is to establishlg@int load allocations for indicator
bacteria in impaired waterbodies, which is thetfstep toward restoring water quality and
protecting public health. TMDLs determine the ptht loading a waterbody can assimilate
without exceeding the WQS for that pollutant. TMDhIlso establish the pollutant load
allocation necessary to meet the WQS establishead featerbody 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 Pollutastiarge 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 systeradel 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 sé@arocess involving stakeholders who live
and work in the watersheds, tribes, and localestatd federal government agencies.

This TMDL report focuses on 15 waterbodies that QD#aced in Category 5 of the 2004
Integrated Report [303(d) list] for nonsupport ohpary body contact recreation (PBCR):
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* Ranger Creek (OK121600010060_00),

* Fourteenmile Creek (OK121600010100_00),
* Crutchfield Branch (OK121600010440_00),
* Drowning Creek (OK121600030090_00),

» Horse Creek (OK121600030160_00),

* Fly Creek (OK121600030180_00),

e Little Horse Creek (OK121600030190_00),

» Cave Springs Branch (OK121600030340_00),
* Elk River (OK121600030440_00),

* Honey Creek (OK121600030445_00),

» Sycamore Creek (OK12600030510 _00),

e Tar Creek (OK121600040060_00),

* Cow Creek (OK121600040130_00),

* Fourmile Creek (OK121600040170_00), and
* Russell Creek (OK121600040200_00).

Figure 1-1a and Figure 1-1b are location maps sigwle impaired segments of these
Oklahoma waterbodies and their contributing watedsh This map also displays the locations
of the water quality monitoring (WQM) stations usad the basis for placement of these
waterbodies on the Oklahoma 303(d) list. Thesesbaties and their surrounding watersheds
are hereinafter referred to as the Study Area.

Elevated levels of bacteria above the WQS resulthen 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 fo 2004 303(d) Listing Decision
Waterbody Name Waterbody ID WQM Station L Stat|(_)n_Locat|on
Descriptions
Ranger Creek 0OK121600010060_00 0OK121600010060D Ranger Creek
E?ggfe”m”e OK121600010100_00 | OK121600010100G | Fourteenmile Creek
Crutchfield Branch | OK121600010440_00 OK121600010440- Crutchfield Branch, off U.S.
001SR 412
Drowning Creek 0OK121600030090_00 0OK121600030090G Drowning Creek
Horse Creek 0OK121600030160_00 0OK121600030160G Horse Creek
Fly Creek 0OK121600030180_00 OK121600030180D Fly Creek
Little Horse Creek | OK121600030190 00 OK121600030190A Little Horse Creek
Cave Springs Cave Springs Branch site 2
Branch OK121600030340_00 0OK121600030340J near South West City, MO
. OK121600030440- Elk River at SH 43 near Tiff
Elk River 0OK121600030440_00 001AT City, MO
0OK121600030445- Honey Creek, off SH 25,
Honey Creek 0OK121600030445_00 001AT Grove
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Neosho River Basin Bacteria TMDLSs Introduction

Waterbody Name Waterbody ID WQM Station L Stat|pn_Locat|0n
Descriptions

Sycamore Creek 0OK121600030510_00 0OK121600030510D Sycamore Creek

Tar Creek 139 0OK121600040060_00 0OK121600040060D Tar Creek at Miami, OK
Cow Creek 0OK121600040130_00 0OK121600040130G Cow Creek

Fourmile Creek 0OK121600040170_00 0OK121600040170G Fourmile Creek

Russell Creek 0OK121600040200_00 0OK121600040200G Russell Creek

1.2  Watershed Description

General. The watersheds in the Neosho River Basin addressdédese TMDLs are
located in northeastern Oklahoma. The majorityhef 15 waterbodies included in this report
are located in Craig, Ottawa, Delaware, Mayes, @hdrokee Counties. The headwaters of
Fourmile Creek (OK121600040170) and Tar Creek (QKDD040060) originate in Cherokee
County, Kansas. 32.4, 12.3 and 69.8 percent ofFthemile Creek, Tar Creek, and Russell
Creek watersheds, respectively, fall within the&td Kansas.

The headwaters of Sycamore Creek (OK126000305100f@nate in Newton County,
Missouri and 50.7 percent of its contributing waked falls within the State of Missouri. The
headwaters of Elk River (OK121600030440_00) and éyo€reek (OK121600030445 00),
originate in, McDonald County, Missouri. 79.7 pant of the Elk River’'s contributing
watershed is located in Missouri and 12.8 percéris@wontributing watershed is located in the
State of Arkansas.

Drowning Creek (OK121600030090_00), Horse Creek 12600030160 00), Fly Creek
(OK121600030180_00), Elk River (OK121600030440_00),Honey Creek
(OK121600030445_00), and Sycamore Creek (OK126CRIBMO0) are all tributaries that
drain directly into Lake-o-the-Cherokees, Oklahoma.

Russell Creek watershed and the western portidgheofCow Creek watershed are part of
the Central Irregular Plains ecoregion, while alhev watersheds lie within the Ozark
Highlands  ecoregion. Russell Creek (OK12160004p200Fourmile  Creek
(OK121600040170), Tar Creek (OK121600040060) and Ceeek (OK121600040130) are in
the Northern Shelf Areas geologic province, whileother waterbodies fall within the Ozark
Uplift geologic province. Table 1-2, derived frahe 2000 U.S. Census, demonstrates that for
the most part, with the exception of Tar Creeks¢heatersheds within Oklahoma are sparsely
populated (U.S. Census Bureau 2000).

Table 1-2 County Population and Density

County Name Population Population Den_sity

(2000 Census) (per square mile)
Craig 14,950 20
Ottawa 33,194 70
Mayes 37,077 50
Delaware 38,369 58
Cherokee, OK 42,521 57
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Neosho River Basin Bacteria TMDLSs Introduction

Climate. Table 1-3 summarizes the average annual pretgitéor each WQM station.
Average annual precipitation values among the WQadians in this portion of Oklahoma
ranges between 44.1 and 47.0 inches (Oklahoma @i8wrvey 2005).

Table 1-3 Average Annual Precipitation by Watershed
Neosho River Precipitation Summary
Waterbody Name Waterbody ID Annﬁ\;lle (rﬁ: %ies)
Ranger Creek 0K121600010060 00 46.3
Fourteenmile Creek 0K121600010100 00 47.0
Crutchfield Branch 0OK121600010440_00 44.7
Drowning Creek 0K121600030090 00 46.2
Horse Creek 0OK121600030160 00 44.7
Fly Creek 0K121600030180_00 44.7
Little Horse Creek 0K121600030190 00 44.8
Cave Springs Branch | OK121600030340 00 45.6
Elk River 0K121600030440 00 45.3
Honey Creek 0K121600030445 00 46.1
Sycamore Creek 0K121600030510 00 44.4
Tar Creek 139 0K121600040060 00 45.4
Cow Creek 0K121600040130_00 44.8
Fourmile Creek 0K121600040170 00 44.9
Russell Creek 0OK121600040200 00 44.1

Land Use. Tables 1-4a and 1-4b summarize the acreages andcdiresponding
percentages of the land use categories for theribohbhg watershed associated with each
respective Oklahoma waterbody. The land use/langtrcdata were derived from the U.S.
Geological Survey (USGS) 2001 National Land Covetadet (USGS 2007). The land use
categories are displayed in Figures 1-2a and 1-2b.

The combination of pasture/hay and cultivated crogisling 87, 70, 87, and 77 percent,
respectively, are the primary land use categomesittle Horse Creek, Horse Creek, Cow
Creek, and Russell Creek. For Ranger Creek, Fenuride Creek, Crutchfield Branch,
Drowning Creek, Honey Creek, Cave Springs Brandp,Gfeek, and Sycamore Creek, the
primary land use category is pasture/hay and tbenselargest land use category is deciduous
forest. For Elk River the primary land use catggerdeciduous forest and the second largest
land use category is pasture/hay. For Tar CreekFurmile Creek the primary land use
category is cultivated crops and the second latgastuse category is pasture/hay.

There are seven cities located in the Tar Creeknsfaed: Treece, Picher, Cardin, Quapaw,
Commerce, North Miami, and Miami. The four citiesated in the Elk River watershed are
Goodman, Noel, Gravette, and Sulphur Springs. rAftolocated in Horse Creek watershed
and South West City is located in Honey Creek vediied. The only city located in Drowning
Creek watershed is Jay, and the only city withia @rutchfield Branch watershed is Locust
Grove. There are no urban areas within Cow Creelssell Creek, Fourmile Creek, Little
Horse Creek, Fly Creek, Sycamore Creek, Fourteen@ileek, Cave Springs Branch, or
Ranger Creek watersheds. Low, medium, and higingily developed land account for less
than 7 percent of the land use in each watershaih tive exception of the Tar Creek
watershed, which accounts for 14.2 percent ofdhd Lise.

FINAL
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Table 1-4a Land Use Summaries by Watershed
WQM Station
Landuse Category Ranger Fourteen- Crutchfield Drowning Cave Springs Little Horse
Creek mile Creek Branch Creek ez Cheek Branch Al Clrees Creek
Waterbody |D 0OK121600010060_00 0K121600010100_00 0OK121600010440_00 0OK121600030090_00 0OK121600030160_00 0OK121600030180_00 0OK121600030190_00 0OK121600030340_00
Percent of Open Water 1.2 0.1 0.1 0.3 0.0 0.1 15 0.7
Percent of Developed, 46 41 8.2 45 40 45 6.2 5.9
Open Space
Percent of Developed, 01 0.0 4.2 13 03 0.3 0.4 2.4
Low Intensity
Percent of Developed, 0.0 0.0 1.4 0.4 0.0 0.1 0.0 03
Medium Intensity
Percent of Developed, 0.0 0.0 0.3 0.2 0.0 0.2 0.0 0.0
High Intensity
Percent of Barren
Land (Rock/Sand/ 0.0 0.0 0.0 0.1 0.0 0.4 0.0 0.0
Clay)
Percent of Deciduous 41.8 33.4 225 43.0 28.0 14.1 21.7 2.8
Forest
Percent of Evergreen 0.2 0.4 0.1 0.0 0.0 0.1 0.0 0.0
Forest
Percent of Mixed 03 0.1 0.1 0.0 0.0 0.1 0.0 0.0
Forest
Percent of
Shrub/Scrub 0.8 0.2 0.0 0.0 0.0 0.0 0.0 0.2
Percent of
Grassland/Herbaceous 3.6 1.4 2.7 1.3 0.3 0.1 10.6 0.9
Percent of 46.8 59.9 60.1 49.0 66.8 79.7 48.1 75.5
Pasture/Hay
Percent of Cultivated 0.1 0.0 0.0 0.0 0.1 0.1 11.4 11.2
Crops
Percent of Woody 0.3 0.3 0.3 0.0 0.2 0.0 0.1 0.2
Wetlands
Percent of Emergent
Herbaceous Wetlands 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Neosho River Basin Bacteria TMDLs Introduction
WQM Station
Landuse Category Ranger Fourteen- Crutchfield Drowning Honev Creek Cave Springs Flv Creek Little Horse
Creek mile Creek Branch Creek y Branch y Creek
Waterbody |D 0K121600010060_00 0K121600010100_00 0OK121600010440_00 0OK121600030090_00 0OK121600030160_00 0OK121600030180_00 0OK121600030190_00 0K121600030340_00

Acres Open Water 169 36 12 77 9 13 103 80
(percent of total)
Acres Developed, 634 1,869 779 1,116 1,396 406 416 729
Open Space

a
Acres” Developed, 12 16 401 316 96 31 27 295
Low Intensity
Acres Developed, 0 2 134 93 14 8 0 35
Medium Intensity
Acres _Developed, High 0 0 27 38 10 17 0 0
Intensity
Acres Barren Land
(Rock/Sand/Clay) 0 6 4 13 11 32 0 0
ﬁ‘giztDeC'duous 5,759 15,194 2,140 10,729 9,667 1,260 1,453 338
Acres Evergreen 34 163 13 6 4 8 0 0
Forest
Acres Mixed Forest 46 26 6 4 14 13 0 0
Acres Shrub/Scrub 116 101 0 1 0 4 2 19
Acres
Grassland/Herbaceous 489 641 255 317 117 9 709 113
Acres Pasture/Hay 6,448 27,210 5,720 12,225 23,069 7,109 3,217 9,276
Acres Cultivated Crops 18 17 0 0 39 13 763 1,378
Acres Woody 41 152 24 10 64 2 5 22
Wetlands
Acres Emergent
Herbaceous Wetlands 0 0 0 0 0 0 0 3
Total (Acres) 13,766 45,432 9,515 24,944 34,510 8,9 25 6,695 12,288
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Table 1-4b  Land Use Summaries by Watershed
WQM Station
Landuse Categor i
e Horse Creek SR Tar Creek Cow Creek Russell Creek SOl Elk River
Creek Creek
WaterbOdy |D 0OK121600030440_00 0K121600030445_00 0OK121600030510_00 0OK121600040060_00 0OK121600040130_00 0OK121600040170_00 0OK121600040200_00
Percent of Open Water 2.8 0.9 1.1 0.8 0.3 0.2 0.4
Percent of Developed, 7.3 4.2 6.4 4.7 4.0 4.0 4.7
Open Space
Percent of Developed, Low 2.2 0.4 9.5 0.7 0.1 0.3 0.7
Intensity
Percent of Developed, 02 0.0 34 0.0 0.0 0.0 0.2
Medium Intensity
Percent of Developed, High 0.0 0.0 1.3 0.0 0.0 0.0 0.1
Intensity
Percent of Barren Land
(Rock/Sand/Clay) 0.0 0.0 5.0 0.0 0.0 0.3 0.1
Percent of Deciduous 14.0 375 3.8 3.9 8.6 8.9 49.4
Forest
Percent of Evergreen 0.0 0.2 0.0 0.0 0.0 0.0 0.4
Forest
Percent of Mixed Forest 0.0 0.0 0.0 0.0 0.2 0.0 0.1
Percent of Shrub/Scrub 0.0 0.1 0.0 0.4 0.0 0.0 0.1
Percent of
Grassland/Herbaceous 2.8 0.9 0.3 0.2 9.1 1.4 2.1
Percent of Pasture/Hay 54.5 55.5 25.9 78.2 64.0 33.0 40.9
Percent of Cultivated Crops 15.7 0.5 40.6 8.5 13.2 50.5 0.2
Percent of Woody Wetlands 0.3 0.1 2.4 2.6 0.5 1.3 0.5
Percent of Emergent
Herbaceous Wetlands 0.1 0.0 0.2 0.0 0.0 0.0 0.0
Acres Open Water (percent 718 318 372 153 80 39 639
of total)
Acres Developed, Open 1,877 1,520 2,248 894 953 765 7,730
Space
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Neosho River Basin Bacteria TMDLs Introduction
WQM Station
Landuse Categor i
Y Horse Creek Syt Tar Creek Cow Creek Russell Creek Fourmile Elk River
Creek Creek
Waterbody |D 0OK121600030440_00 0K121600030445_00 0OK121600030510_00 0OK121600040060_00 0OK121600040130_00 0OK121600040170_00 0K121600040200_00

Acresa Developed, Low 574 137 3,337 134 23 61 1,157
Intensity
Acres _Developed, Medium 63 10 1,196 5 0 3 387
Intensity
Acres _Developed, High 7 1 449 0 0 0 171
Intensity
Acres Barren Land
(Rock/Sand/Clay) 10 0 1,738 0 0 58 244
Acres Deciduous Forest 3,585 13,656 1,329 746 2,072 1,704 80,537
Acres Evergreen Forest 0 57 2 0 7 0 677
Acres Mixed Forest 0 3 0 4 46 0 127
Acres Shrub/Scrub 6 28 9 68 0 1 94
Acres
Grassland/Herbaceous 726 312 108 34 2,173 274 3,389
Acres Pasture/Hay 13,993 20,203 9,068 15,022 15,344 6,284 66,599
Acres Cultivated Crops 4,026 165 14,189 1,636 3,168 9,611 399
Acres Woody Wetlands 73 23 837 502 120 244 859
Acres Emergent
Herbaceous Wetlands 20 0 2 7 1 1 8
Total (Acres) 25,677 36,433 34,954 19,202 23,987 19 ,045 163,019
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Neosho River Basin Bacteria TMDLs Introduction

Figure 1-1a Watersheds Not Supporting Primary BodyContact Recreation Use within the Study Area
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Neosho River Basin Bacteria TMDLs

Introduction

Figure 1-1b Watersheds Not Supporting Primary BodyContact Recreation Use within the Study Area
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Figure 1-2a Land Use Map byWatershed
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Figure 1-2b Land Use Map byWatershed
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SECTION 2
PROBLEM IDENTIFICATION AND WATER QUALITY TARGET

2.1  Oklahoma Water Quality Standards

Title 785 of the Oklahoma Administrative Code auibes the Oklahoma Water Resources
Board (OWRB) to promulgate Oklahoma’s water quaktyndards (OWRB 2006). The
OWRB has statutory authority and responsibility cenming 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 fongea Creek (OK121600010060),
Fourteenmile Creek (OK121600010100), Crutchfieldrigth (OK121600010440), Drowning
Creek (OK121600030090), Horse Creek (OK12160003)18§ Creek (OK121600030180),
Little Horse Creek (OK121600030190), Cave SpringanBh (OK121600030340), Elk River
(OK121600030440), Honey Creek (OK121600030445)a8yre Creek (OK121600030510),
Tar Creek (OK121600040060), Cow Creek (OK12160088p1 Fourmile Creek
(OK121600040170), and Russell Creek (OK12160004020his TMDL include PBCR,
public/private water supply, warm water aquatic ommity, industrial and municipal process
and cooling water, agricultural water supply, eneexy water supply, habitat limited aquatic
community, high quality water, fish consumption,okowvater aquatic community and
aesthetics. The TMDLs in this report only addréms 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
priority for targeting TMDL development and implentation is derived from the
chronological order of the dates listed in the TMDAate column of Table 2-1. The TMDLs
established in this report are a necessary stefhenprocess to restore the PBCR use
designation for each waterbody.

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

0 )
& o) S
M
Waterbody 1D Waterbody Name é g 8 >4 '%
@ 2 A [
o Z o EC o
= © = =0 O
n O = oo
OK121600010060_00 | Ranger Creek 10.52 5 2009 N
0OK121600010100_00 | Fourteenmile Creek 26.06 5 2009 N
0OK121600010440_00 | Crutchfield Branch 5 5 2018 N
OK121600030090_00 | Drowning Creek 14.4 5 2009 N
OK121600030160_00 | Horse Creek 18.69 5 2009 N
2-1 FINAL
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0 )
£ o S
5 s}
Waterbody ID Waterbody Name = 2 ) > 2
= ) | SR
& 0 =) EEG
= IS = = 0 D
n O = oo
OK121600030180_00 | Fly Creek 4.27 5 2009 N
OK121600030190_00 | Little Horse Creek 6.46 5 2009 N
OK121600030340_00 | Cave Springs Branch 12.85 5 2004 N
OK121600030440_00 | Elk River 13.11 5 2005 N
0OK121600030445_00 | Honey Creek 9.73 5 2005 N
OK121600030510_00 | Sycamore Creek 9.18 5 2009 N
0OK121600040060_00 | Tar Creek 139 12 5 2009 N
OK121600040130_00 | Cow Creek 12.42 5 2009 N
0OK121600040170_00 | Fourmile Creek 7.1 5 2009 N
OK121600040200_00 | Russell Creek 11.48 5 2009 N

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

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

(a) Primary Body Contact Recreation involves dirbotly contact with the water where a
possibility of ingestion exists. In these cases wrager 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 Contacckation...limits...shall apply only
during the recreation period of May 1 to SeptemB@r The criteria for Secondary Body
Contact Recreation will apply during the remaindéithe 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 bacteria indicator.

(@) Scope. The provisions of this Section shall used 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 eation 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 shallébdensity 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.

FINAL
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(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.

(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 concentrationsnfrthat 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 prestiit (b) of this Section.

(e) Enterococci:

(1) The Primary Body Contact Recreation subcategtegignated 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 prestribed 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@teci if the geometric mean of 33 colonies
per 100 ml is not met and any of the sample conagons from that waterbody taken during
the recreation season exceed a screening levetpbesl in (b) of this Section.
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Compliance with the Oklahoma WQS is based on mgetaguirements for all three
bacteria indicators. Where concurrent data ewisihiultiple bacterial indicators on the same
waterbody or waterbody segment, each indicatorggmust 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 medara@ifor each respective bacteria indicator.
Targeting the instantaneous criterion establishmdttie primary contact recreation season
(May I* to September 3) as the water quality goal for TMDLs corresponadgtte basis for
303(d) listing and may be protective of the geoietrean criterion as well as the criteria for
the secondary contact recreation season. Howkg#r,the instantaneous and geometric mean
criteria forE. coliand Enterococci will be evaluated as water quaditgets to ensure the most
protective goal is established for each waterbody.

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 betweeay 8i' and September 30(during the
primary recreation season) is required to listgarsent forE. coliand Enterococci.

A sample quantity exception exists for fecal cafifiothat allows waterbodies to be listed
for nonsupport of PBCR if there are less than I0@as. 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 lisoged"MDL 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 collectednd the primary contact recreation
season from the WQM stations between 1997 and &f¥0€ach indicator bacteria. The 1999
to 2003 subset of these data collected during timegpy contact recreation season were used to
support the decision to place specific waterbodighkin the Study Area on the ODEQ 2004
303(d) list (ODEQ 2004). Water quality data frommetprimary and secondary contact
recreation seasons are provided in Appendix A. tRedata collected between 1997 and 2005,
evidence of nonsupport of the PBCR use based amlyecal coliform concentrations was
observed in five waterbodies: Horse Creek (OK1BPD30160), Fly Creek
(OK121600030180), Cow Creek (OK121600040130), Fderr@reek (OK121600040170),
and Russell Creek (OK121600040200). Evidence akupport of the PBCR use based only
on Enterococci concentrations was observed in fowaterbodies: Ranger Creek
(OK121600010060), Elk Creek (OK121600030440), SymamCreek (OK121600030510),
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and Tar Creek 139 (OK121600040060). Evidence ofsuapport of the PBCR use based on
both fecal coliform and Enterococci concentratiomas observed in four waterbodies:
Fourteenmile Creek (OK121600010100), Drowning Cré@kK121600030090), Little Horse
Creek (OK121600030190), and Honey Creek (OK121608483). Evidence of nonsupport of
the PBCR use based on bdih coli and fecalcoliform was observed in only one waterbody:
Cave Branch Creek (OK121600030340). Lastly, ewddenf nonsupport for all three bacteria
indicators was observed in Crutchfield Branch (OKA@0010440). Table 2-3 summarizes the
waterbodies requiring TMDLs for not supporting PBCR

2.3  Water Quality Target

The Code of Federal Regulations (40 CFR 8§130.7\cRtates 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 bacteria indicators
with three different numeric criterion for deternmg attainment of PBCR use as defined in the
Oklahoma WQSs. As previously stated, becauseablaibacteria data were collected on an
approximate monthly basis (see Appendix A) instehat least five samples over a 30—day
period, data for these TMDLs are analyzed and ptedein relation to the instantaneous
criteria for fecal coliform and both the instantang and a long-term geometric mean for both
E. 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 wiaincorporate 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 miggas/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 nttickvis 10 percent lower than the criterion
value (33/100 mL).

Each water quality target will be used to deterntime allowable bacteria load which is
derived by using the actual or estimated flow rdaoultiplied 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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Table 2-2 Summary of Indicator Bacteria Samples fron Primary Contact Recreation Season, 1997-2006
Single Number of % of
' Sample Geometric Number Samplc_es Samplgs o
Waterbody ID Waterbody Indlcatgr Watgr Mean . of Excgedmg Excgedmg Reason for Listing
Name Bacteria Q'ual_lty Concentration Samples Single Single Change
Criterion (count/100ml) Sample Sample
(#/200ml) Criterion Criterion
FC 400 1510 1 1 100%
0OK121600010060_00 | Ranger Creek EC 406 84 8 3 38% Delist: Low Sample Count
ENT 108 91 11 4 36%
Fourteenmile FC 400 130 9 3 33% List_: >25%
0OK121600010100_00 Creek EC 406 84 10 2 20% Delist: < 126 Geo Mean
ENT 108 86 20 10 50%
Crutchfield FC 400 4588 11 10 91%
OK121600010440_00 | Branch, offUS | Ec 406 2670 10 9 90%
412, Locust
Grove ENT 108 5166 10 10 100%
Crutchfield FC 400 2482 8 7 88%
OK121600010440_00 g;aiztu‘;‘;f us | EC 406 1154 8 6 75%
Grove ENT 108 1534 8 100%
. FC 400 174 11 3 27% List: >25%
0OK121600030090_00 gg‘é";'”g EC 406 35 10 1 10% Delist: < 126 Geo Mean
ENT 108 47 10 2 20%
FC 400 454 9 5 56%
OK121600030160_00 | Horse Creek EC 406 393 2 1 50% Delist: Low Sample Count
ENT 108 16000 1 1 100%
FC 400 220 9 3 33%
0OK121600030180_00 | Fly Creek EC 406 60 2 0 0%
ENT 108 470 1 1 100%
. FC 400 231 11 4 36%
0K121600030190_00 Ié';teIZkHorse EC 406 33 10 2 20% Delist: < 126 Geo Mean
ENT 108 134 13 7 54%
Cave Springs FC 400 350 46 21 46%
OK121600030340_00 | Branch Site 2
- near South EC 406 243 41 12 29%
West City, MO
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Single Number of % of
. Sample Geometric Number Sampl_es Sampl_es o
Waterbody Indicator Water Mean Exceeding Exceeding Reason for Listing
Waterbody ID X ) : of ) )
Name Bacteria Q_ualllty Concentration Samples Single Single Change
Criterion (count/100ml) Sample Sample
(#/200ml) Criterion Criterion
Elk River at FC 400 40 59 4 7%
OK121600030440_00 | SH 43 near Tiff EC 406 22 59 2 3%
City, MO ENT 108 62 26 7 27%
Honey Creek, FC 400 238 11 6 55% List: >25%
0OK121600030445_00 | off SH 25, EC 406 89 11 1 9%
Grove ENT 108 293 11 9 82%
FC 400 850 1 1 100%
Sycamore —
0OK121600030510_00 Creek EC 406 30 8 1 13% Delist: Low Sample Count
ENT 108 40 11 1 9%
FC 400 143 8 1 13%
OK121600030560_00 | Lost Creek EC 406 96 2 0 0% Delist: Low Sample Count
ENT 108 40 1 0 0%
FC 400 600 1 1 100%
OK121600040060_00 | | & Creekat EC 406 366 8 3 38%
Miami, OK
ENT 108 151 13 7 54%
OK121600040130_00 | Cow Creek FC 400 180 9 3 33%
. FC 400 239 9 3 33%
OK121600040170_00 E‘r’ggll‘"e EC 406 27 2 0 0%
ENT 108 90 1 0 0%
FC 400 281 10 3 30%
0OK121600040200_00 | Russell Creek EC 406 87 2 0 0%
ENT 108 550 1 1 100%
EC =E. coli ENT = enterococci; FC = fecal coliform
Highlighted bacteria indicators require TMDL
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Table 2-3 Waterbodies Requiring TMDLs for Not Suppating Primary Contact Recreation Use
Indicator Bacteria
WQM Station Waterbody ID Waterbody Name E.
FC ENT | i
OK121600010060D OK121600010060_00 Ranger Creek X
0OK121600010100G 0OK121600010100_00 Fourteenmile Creek X X
OK121600010440-001SR OK121600010440_00 Crutchfield Branch X X X
0OK121600030090G 0OK121600030090_00 Drowning Creek X X
0OK121600030160G OK121600030160_00 Horse Creek X
0OK121600030180D OK121600030180_00 Fly Creek X
OK121600030190A OK121600030190_00 Little Horse Creek X X
0OK121600030340J 0OK121600030340_00 Cave Springs Branch X X
OK121600030440-001AT 0OK121600030440_00 Elk River X
OK121600030445-001AT OK121600030445_00 Honey Creek X X
0OK121600030510D 0OK121600030510_00 Sycamore Creek X
0OK121600040060D OK121600040060_00 Tar Creek 139 X
0K121600040130G 0OK121600040130_00 Cow Creek X
0K121600040170G 0K121600040170_00 Fourmile Creek X
0OK121600040200G 0OK121600040200_00 Russell Creek X

ENT = enterococci; FC = fecal coliform
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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 nrofutoone of the three bacteria 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. Where information was aviglaim point and nonpoint sources of
bacteria originating in portions of the impairedteraheds located in Kansas, Missouri, or
Arkansas, data were provided and summarized asgbatch category. These data were
provided to demonstrate that some of the bacteadihg outside of Oklahoma’s jurisdiction
may contribute to nonsupport of the PBCR use ina@&ina. It is recognized that Oklahoma
has no enforcement authority over bacteria souociEgnating beyond the Oklahoma state
boundary.

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 disitiben 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 baateoncentrations. There are two urbanized
areas designated as MS4s within this Study Areaekier, one of these is located in Missouri
and only 0.2% MS4 area falls under the study whegtsso it is not addressed in this report.
CAFOs are recognized by USEPA as significant s@um@k pollution, and may have the
potential to cause serious impacts to water qudliigt properly managed.
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There are no NPDES-permitted facilities of any typethe contributing watersheds of
Fourteenmile Creek, Fly Creek, Little Horse Cre€bw Creek, Fourmile Creek, and Russell

Creek.

Nine of
(OK121600010060 _00),
(OK121600030090_00),
(OK121600030340_00),
(OK121600030445 00),

the

15 watersheds in
Crutchfield Branch (OK121603840 00),
Horse Creek (OK12160003016Q) ODave Springs Branch
(OK121600030440_00),Honey
(OK12160003031) and Tar

Elk
Sycamore

River

the

Creek

Study Area,

(OK121600040060_00) have a continuous point sodiszEharger.

3.1.1 Continuous Point Source Discharges

The location of the NPDES-permitted facility whichscharges wastewater to surface
waters addressed in these TMDLs are shown in Figndreand is listed in Table 3-1. For the
purposes of the pollutant sources assessment awliityf types identified in Table 3-1 as
Sewerage Systems, Poultry Slaughtering and Praxgsand Mobile Home Sites are assumed

to contribute bacteria loads within the watershetishe impaired waterbodies.

indgd Ranger
Drowning Creek

Creek

Creek

Creek

For some

continuous point source discharge facilities therpiéed design flow was not available and
therefore is not provided in Table 3-1.

Table 3-1 Point Source Discharges in the Study Area
Design : -
NPDES . . County Active/ | Facility
Permit No. Name Receiving Water Facility Type Name Flow Inactive D
(mgd)
Locust
Grove Public | OK121600010440_00 Sewerage :
OK0022772 Works Crutchfield Branch Systems Mayes 0.50 Active | S21620
Authority
OK0031976 | & Utlities | OK121600030090 00 |  Sewerage | pojonare | 110 | Active | S21614
Authority Drowning Creek Systems
Afton Public
OK0020656 | Works | OK121600030160 00 | Sewerage | quqpn | 014 | Active | S21613
A . Horse Creek Systems
uthority
0K0020320 City of ©K121600040060_00 |  Sewerage Ottawa 032 | Active | S21605
Commerce Tar Creek Systems
OKo032263 |  Cityof | OK121600040060_00 |  Sewerage | y.n | 018 | Active | S21603
Picher Tar Creek Systems
Cardin OK121600040060_00 | Sewerage
OK0038962 Special - 9 Ottawa 0.05 Active | S21604
Y Tar Creek Systems
Utilities
Cherokee
OK0033359 | CoRural | OK121600010060 00 | Sewerage | opoqiee | /A N/A
Ranger Creek Systems
Water Dst
YCRCLA349 Tar Creek ©K121600040060_00 Services, Nec Ottawa N/A N/A
Tar Creek
OK0031810 | City of Miami | OK121600040060_00 | Sewerage Ottawa N/A
Tar Creek Systems
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Design : -
NP'.DES Name Receiving Water Facility Type Loy Flow ACt'V.e/ ~aelg
Permit No. Name Inactive ID
(mgd)
Arkansas Facilities
Cityof | 1121600030440 00 | Sewerage
AR0036480 Sulphur . - Benton 0.10
) Elk River Systems
Springs
Benton
Crushed And
AR0046639 County | OK121600030440_00 Broken Benton N/A
Stone Co., Elk River .
Limestone
Inc.
Missouri Facilities
, Poultry
MO0036773 | immons | OK121600030340 00 | o\ whiering | McDonald | 2.0
Foods, Inc. Cave Springs Branch
& Process
MOG490392 N/A OK121600030340_00 N/A N/A N/A
Cave Springs Branch
MOG490654 N/A OK121600030340_00 N/A N/A N/A
Cave Springs Branch
Poultry
MO0002500 | 'YSon Food, | OK121600030440_00 | g htering | McDonald | 2.482
Inc Elk River
& Process
Neosho,
MO0039926 | Crowder OKlzlgliogsgfm_oo Sse";teer;gse Newton 3.0
WWTP y
MO0054721 | Noel wwTp | OK121600030440 00 |  Sewerage | \\ ooy | 05
Elk River Systems
Talbot
MO0112101 Ind,inc - OK1216000.30440—00 Wire Springs Newton 0.402
Elk River
Plant #2
Goodman 0OK121600030440_00 Sewerage
MOO0112534 WWTP Elk River Systems McDonald 0.130
Park Place Oper of Res
MO0116505 Neosho OK121§|OkOé)iC\%/(;Ar14O_OO Mobile Home Newton 0.007
WWTP Sites
Quail
Oper of Res
MOO0123986 | Meadows | OK121600030440_00 | \\opuetiome | Newton | 0.004
Mobile Elk River :
Sites
Home Park
Micronics, 0OK121600030440_00 Nitrogen
MG0130176 LLC Elk River Fertilizers McDonald 1.20
Corp Petroleum
MOG350044 | Barbara | O<121600030440 00 | o\ 'siotions | McDonald | N/A
. Elk River
Chamberlain & Term
MFA Bulk Petroleum
MOG350158 Plant- OK121600030440_00 | g sStations | Newton N/A
Elk River
Neosho & Term
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Design : -
NP'.DES Name Receiving Water Facility Type Loy Flow ACt'V.e/ ~aelg
Permit No. Name Inactive ID
(mgd)
Crushed and
MOG490319 | Neosho | OK121600030440_00 Broken Newton N/A
Quarry Elk River :
Limestone
Concrete Prod
MOG490714 | N&M | OK121600030440 00 | "2, gk e | Newton N/A
Concrete Elk River Brick
Neosho Crushed and
MOG490725 Concrete OK12160003 0440_00 Broken Newton N/A
Elk River .
Products Limestone
Heavy
MOR109K75 Lane OK121600030440—00 Construction, Newton N/A
Estates Elk River
Nec
Prairie View Heavy
MOR109M95 |  Mobile | OK121600030440_00 | ~,n i iction. | Newton N/A
Elk River
Home Nec
MOR22A099 William OK121600030440_00 Wooq McDonald N/A
Sarratt Elk River Preserving
MOR22C018 Marco OK1216000_30440_00 Wood_ Newton N/A
Group Inc Elk River Preserving
MOR22C026 La_-Z—Boy OK121600030440_00 Woogl Newton N/A
Midwest Elk River Preserving
Medicinal
MOR23A063 | Praxair, Inc. | OK121600030440_00 Chem/ Newton N/A
Elk River Botanical
Prod
BASF | 5K121600030440_00 Mgﬁg:/al
MOR23A077 Neosho . - . Newton N/A
Elk River Botanical
Plant
Prod
Howard
MOR240446 Johnsqns OK121600030440—00 Farm Supplies Newton N/A
Enterprises Elk River
Inc
Larry OK121600030440_00 | Motor Vehicle
MORG0A098 Bennett Elk River Parts, Used McDonald N/A
MORG0A222 Poore Truck OK1216000_30440_00 Motor Vehicle Newton N/A
Salvage Inc. Elk River Parts, Used
Ngmo-Emp, Trucking
MOR80C108 | National | OK121600030440_00 | ro iy Newton N/A
Elk River e
Guard Facilities
Neosho Airports,
MORSOF021 | Memorial | OK121600030440_00 | Flying Fields, | 040 N/A
i Elk River and Airport
Airport
Ter
South West | OK121600030445_00 Sewerage
MOO0036765 City WWTP Honey Creek Systems McDonald 0.140
Woodward
MOR22A011 | Pallets | OK121600030510 00 Wood Newton N/A
Sycamore Creek Preserving
Lumber
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Permit No.

Design : -
NFBIES Name Receiving Water Facility Type iy Flow ACt'V.e/ ~aelg
Name (mgd) Inactive ID

Kansas Facilities

KS0081698

City of OK121600040060_00 Sewerage

Treece Tar Creek Systems Cherokee 0.0286

N/A = not available

Discharge Monitoring Reports (DMR) were used toedeine the number of fecal
coliform analyses performed from 1998 through 2G8&, maximum concentration during this
period, the number of violations occurring when thenthly geometric mean concentration
exceeded 200 colony forming units (cfu)/100 mL, dmel number of violations when a daily
maximum concentration exceeded 400 cfu/100 mL. DdéRa for fecal coliform were only
available for the Locust Grove Public Works AutlyriJay Utilities Authority, Afton Public
Works Authority, the City of Sulphur Springs, Tysbood, Inc., South West City Wastewater
Treatment Plant (WWTP), Simmons Foods, Inc., NegStawder WWTP, Noel WWTP,
Goodman WWTP, and Quail Meadows Mobile Home Pade (ppendix B). These data
indicate that there are no geometric mean violatmecurring at the Neosho-Crowder WWTP,
Noel WWTP, Locust Grove Public Works Authority, aGdodman WWTP. However, over
the 10-year period, Jay Utilities Authority WWTPsdnarged violated geometric mean permit
limits for fecal coliform 5 percent of the time, tdh Public Works Authority WWTP 4 percent
of the time, both Tyson Food, Inc. and South Wett WWTP violated permit limits 8 percent
of the time, and both Quail Meadows Mobile HomekPard Sulphur Springs violated permit
limits 1 percent of the time.
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Figure 3-1a Locations of NPDES-Permitted Facilitiesind Poultry Operations in the Study Area
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Pollutant Source Assessment

Figure 3-1b Locations of NPDES-Permitted Facilitieand Oklahoma Poultry Operations in the Study Area
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3.1.2 NPDES No-Discharge Facilities and SSOs

There are no NPDES-permitted no-discharge faglitiethe Study Area. For the purposes
of these TMDLs, no-discharge facilities do not cidmite bacteria loading to the Neosho River
and its tributaries. However, it is possible thastewater collection systems associated with
those WWTPs could be a source of bacteria loadinthat discharges may occur during large
rainfall events that exceed the systems’ storagaaities.

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 tirefilon of groundwater into sanitary sewers.
SSOs are permit violations that must be addresgdtebresponsible NPDES permittee. The
reporting of SSOs has been strongly encouraged ®RA, primarily through enforcement
and fines. While not all sewer overflows are répdr ODEQ has some data on SSOs
available. There were 355 SSO occurrences, ranfijomg 1 gallon to 3,676,000 gallons,
reported for certain watersheds within the Studgafbetween January 1990 and January 2007
which are summarized in Table 3-2. Additional data each individual SSO event are

provided in Appendix B. No data were summarized $60s that may have occurred in
portions of the Study Area located in Kansas, Miss@r Arkansas. Given the significant
number of occurrences and the size of overflowsnted, bacteria from SSOs have been a
significant source of bacteria loading in the pastthe Horse Creek, Drowning Creek,
Crutchfield Branch, and Tar Creek watersheds. &idata on out of state SSOs was not
available, it is impossible to assess the signiteaof SSOs in Cave Springs, Honey Creek,
Sycamore and especially Elk River watersheds.

Table 3-2 Sanitary Sewer Overflow Summary
Facility NPPDE_S Receiving Water Facility Number of Date Range Amount (Gallons)
Name eNrcr)n it g ID Occurrences From To Min Max
Afton 0K0020656 | OK121600030160_00 | o51p94 10 03/07/1990 | 12/16/2001 | 10,500 | 100,000
Horse Creek
Commerce | OK0020320 OKlZsz?(zg‘é%?fo—oo S$21605 51 06/01/1992 | 05/13/2003 0 2,500,000
Jay OK0031976 | OK121600030090_00 | o564 86 09/18/1991 | 01/19/2007 0 3,676,000
Drowning Creek

Locust OK0022772 | OK121600010440 00 | o105 91 01/17/1990 | 02/26/1997 0 2,000,000

Grove Crutchfield Branch

Miami OK121600040060_00 | o51407 71 03/14/1990 | 01/12/2007 1 1,000,000
Tar Creek

Miami OK121600040060_00 | g51506 27 03/14/1993 | 12/09/1999 | 70 | >1,000,000
Tar Creek

Miami OK121600040060_00

Nty 106000400 S21616 1 11/20/1994 270,000

Miami OK121600040060_00 | g51547 2 01/15/1993 | 05/05/1995 0 2,000,000
Tar Creek

Picher 0K0032263 | OK121600040060_00 | o51503 16 02/05/1990 | 01/29/2001 0 1,500,000
Tar Creek

J\planning\TMDL\Parsons\2007\5 Neosho river(22jibleo_FINAL_06-03-08.doc 3-8 FINAL

June 2008




Neosho River Basin Bacteria TMDLSs Pollutant Soukssessment

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
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 dischargesrusidge 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 willemninto 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 (MS4)
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 redquaperators 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.
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Phase Il MS4s

Phase Il of the rules developed by the USEPA estensierage of the NPDES Stormwater
Program to certain small MS4s. Small MS4s arengeffias any MS4 that is not a medium or
large MS4 covered by Phase | of the NPDES Stormviiegram. Phase Il requires operators
of regulated small MS4s to obtain NPDES permits dedelop a stormwater management
program. Programs are designed to reduce dischafgpollutants to the “maximum extent
practicable,” protect water quality, and satisfypiegpriate water quality requirements of the
CWA. Because stormwater discharges cannot be dgnt@lected, monitored, and treated,
they are not subject to the same types of effllientations as wastewater facilities. Instead,
stormwater discharges are required to meet a peaioce standard of providing treatment to
the “maximum extent practical” through the implernation of best management practices
(BMPs).

Small MS4 stormwater programs must address theviollg minimum 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. The small MS4 General Permit dommunities in Missouri became
effective on March 10, 2003 (MO-R004000) and resemirall regulated MS4s to have
stormwater management program in place by Marci8200he City of Miami, Oklahoma,
located in Tar Creek (OK121600040060_00), fallsarn@quirements designated by USEPA
for inclusion in the Phase Il Stormwater Prograhime municipality was designated because its
municipal boundaries intersected a U.S. Censuswei@fiUrbanized Area. In an effort to
guantify the relative contribution of bacteria lsgdom the MS4 area of the City of Miami, the
percentage of the Tar Creek watershed under M$Hjation was calculated. The area of the
City of Miami MS4 is estimated to be 4,128 acred 8% of the watershed. While this is a
relatively small portion of the total watershed theeterial loads from the City of Miami urban
area may be of concern. There are no Phase Il MB#s following watersheds: Ranger
Creek (OK121600010060_00), Fourteenmile Creek (Q60R010100_00), Crutchfield
Branch (OK121600010440 _00), Drowning Creek (OK1ZIX3D090 00), Horse Creek
(OK121600030160_00), Fly Creek (OK121600030180_00bhjttle Horse Creek
(OK121600030190_00), Cave Springs Branch (OK12180880 00), Honey Creek
(OK121600030445 00), Sycamore Creek (0OK12160003031)) Cow Creek
(OK121600040130_00), Fourmile Creek (OK12160004000), and Russell Creek
(OK121600040200_00).

ODEQ and the Missouri Department of Natural Resesirprovide information on the
current status of their MS4 programs on their wielssiound at:

Oklahoma Department of Environmental Quality
http://www.deq.state.ok.us/WQDnew/stormwater/ms4/

J:\planning g\TMDL\Parsons) \2007\5 Neosho river, (22p8te0_FINAL_06-03-08.doc 3 - 10 F I NA L
June 2008



Neosho River Basin Bacteria TMDLSs Pollutant Soukssessment

Missouri Department of Natural Resources
http://www.dnr.mo.gov/env/wpp/stormwater/sw-localveprograms.htm

3.1.4 Concentrated Animal Feeding Operations
There are no NPDES-permitted CAFOs within the Stiicha.

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@ianthere are no NPDES-permitted facilities
of any type in the contributing watershed of Foemmmile Creek, Fly Creek, Little Horse
Creek, Cow Creek, Fourmile Creek, and Russell Créadrefore, nonsupport of PBCR use is
caused by nonpoint sources of bacteria only.

Bacteria associated with urban runoff can emamai® fhumans, wildlife, commercially
raised farm animals, and domestic pets. Wateritgyuddta 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 approximately0®/100 mL in stormwater runoff
(USEPA 1983). Runoff from urban areas not permiitteder the MS4 program can be a
significant source of fecal coliform bacteria. \fatquality data collected from streams
draining many of the nonpermitted communities skessting loads of fecal coliform bacteria
at levels greater than the State’s instantaneausiatds. The specific requirements for bacteria
control in a MS4 permit can be found in AppendixA&ppendix E also includes information on
a list of BMPs and its effectiveness. Best managemractices (BMP) such as buffer strips,
repair of leaking sewage collection systems angemraisposal of domestic animal waste can
reduce bacteria loading to waterbodies.

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 dabie 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 wikellspecies as a general category.

However, adequate data are available by countystomate the number of deer by
watershed. This report assumes that deer halbitdides forests, croplands, and pastures.
Using Oklahoma Department of Wildlife and Conseoratounty data, the population of deer
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can be roughly estimated from the actual numbeteeir harvested and harvest rate estimates.
Because harvest success varies from year to yesdban 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 within eagnty, a wild deer population can be

calculated for each watershed. Table 3-3 provithes estimated number of deer for each

watershed. No attempt was made to adjust the astdmumber of deer using different annual

harvesting rates specific to the counties of thedptArea located in Kansas, Missouri, or

Arkansas.

Table 3-3 Estimated Deer Populations

Waterbody ID Waterbody Name Deer Acre
0OK121600010060_00 Ranger Creek 422 13,769
0OK121600010100_00 Fourteenmile Creek 1,389 45,421
0OK121600010440_00 Crutchfield Branch 163 9,522
0OK121600030090_00 Drowning Creek 455 24,951
0OK121600030160_00 Horse Creek 469 25,675
0OK121600030180_00 Fly Creek 122 6,689
0OK121600030190_00 Little Horse Creek 225 12,292
0OK121600030340_00 Cave Springs Branch 160 8,922
0OK121600030440_00 Elk River 2789 163,015
0OK121600030445_00 Honey Creek 635 34,510
0OK121600030510_00 Sycamore Creek 637 36,436
0OK121600040060_00 Tar Creek 1336 34,946
0OK121600040130_00 Cow Creek 410 19,199
0OK121600040170_00 Fourmile Creek 2213 19,045
0K121600040200 00 Russell Creek 602 23,994

According to a study conducted by ASAE (the Amaric&ociety of Agricultural
Engineers), deer release approximately 8xi€cal coliform units per animal per day
(ASAE 1999). Although only a fraction of the tofigcal coliform loading produced by the
deer population may actually enter a waterbody,asiEemated fecal coliform production for
deer provided in Table 3-4 in cfu/day provides #athee magnitude of loading in each
watershed.

FINAL
June 2008
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Table 3-4 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) PRpUIETCn per acre of Deer
Population
0OK121600010060_00 Ranger Creek 13,769 422 0.031 2,110
0OK121600010100_00 Fourteenmile Creek 45,421 1,389 0.031 6,945
0K121600010440_00 Crutchfield Branch 9,522 163 0.017 815
0OK121600030090_00 Drowning Creek 24,951 455 0.018 2,275
0OK121600030160_00 Horse Creek 25,675 469 0.018 2,345
0OK121600030180_00 Fly Creek 6,689 122 0.018 610
0OK121600030190_00 Little Horse Creek 12,292 225 0.018 1,125
0OK121600030340_00 Cave Springs Branch 8,922 160 0.018 800
0OK121600030440_00 Elk River 163,015 2,789 0.017 13,945
0OK121600030445_00 Honey Creek 34,510 635 0.018 3,175
0OK121600030510_00 Sycamore Creek 36,436 637 0.017 3,185
0OK121600040060_00 Tar Creek 34,946 1,336 0.038 6,680
0OK121600040130_00 Cow Creek 19,199 410 0.021 2,050
0OK121600040170_00 Fourmile Creek 19,045 2,213 0.116 11,065
0OK121600040200_00 Russell Creek 23,994 602 0.025 3,010

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). filewing are examples of commercial
raised farm animal activities that can contributdacteria sources:

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

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

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

Table 3-5 provides estimated numbers of commeyicalsed farm animals by watershed
based on the 2002 U.S. Department of Agricultur8@B) county agricultural census data
(USDA 2002). The estimated animal populations abl€ 3-5 were derived by using the
percentage of the watershed within each countycaBse the watersheds are generally much
smaller than the counties, and commercially raiseth animals are not evenly distributed
across counties or constant with time, these augthreestimates only. Poultry birds are the
most abundant species in the Study Area; howewattieaenerate the largest amount of fecal
coliform and often have direct access to the ingghwaterbodies or their tributaries.

Detailed information is not available to describe quantify the relationship between
instream concentrations of bacteria and land agiphic of manure. The estimated acreage by
watershed where manure was applied in 2002 is showable 3-5. These estimates are also
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based on the county level reports from the 2002 ASDunty agricultural census, and thus
represent approximations of the land applicati@aan each watershed. Because of the lack of
specific data, land application of animal manureas quantified in Table 3-6 but is considered
a potential source of bacteria loading to the vietdies in the Study Area. Most poultry
feeding operations are regulated by ODAFF, andregeired to land apply chicken waste in
accordance with their Animal Waste Management Plans Comprehensive Nutrient
Management Plans. While these plans are not dassigm controlled bacteria loading, best
management practices and conservation measurgsppierly implemented, could greatly
reduce the contribution of bacteria from this grefiganimals 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 fechflocon counts per animal per day;
» Dairy cattle release approximately 1.01E+11 pemahper 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 animalger

» Horses release approximately 4.20E+08 per anieratiay;

* Turkey release approximately 9.30E+07 per animabtpg

* Ducks release approximately 2.43E+09 per animatipgr

* Geese release approximately 4.90E+10 per animalaer

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 Table 3-6 for each whest<f the Study Area. 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 bacteriar ifformational purposes, data on poultry
operations provided by Oklahoma Department of Agtice, Food and Forestry (ODAFF) are
provided in Table 3-7. This poultry data was lgstiated on April 17, 2004. Table 3-7 lists an
estimated number of birds within select watershfdswhich data are available. These
numbers are considered more representative simgeate based on the number of contract
poultry operations within the selected watershedabse they are derived from an ODAFF
geographic information system inventory. The gehdwocation of poultry operations are
shown in Figure 3-1. However, for consistencyjnested fecal coliform production for the
general category of poultry is based on USDA couagriculture census numbers as
summarized in Table 3-6. Data were available torearize the number and location of
NPDES-permitted poultry processing plants locatedhe Missouri portion of the Elk River
and Cave Springs Branch watersheds. These datsuanenarized in Table 3-8 and the
locations of these poultry facilities are showrrigure 3-1b.
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Table 3-5 Commercially Raised Farm Animals and Mante Application Area Estimates by Watershed
Cattle & Dairy Horses & Sheep & | Hogs & | Ducks & | Chickens HEEs O
e HREeeel e Calves-all Cows Ponies St Lambs Pigs Geese & Turkeys ’V"".‘”“Te
Application
OK121600010060_00 | Ranger Creek 1,258 66 72 32 20 13 12 24,089 232
0OK121600010100 00 | Fourteenmile Creek 4,143 216 236 105 65 42 38 79,335 763
0OK121600010440 00 | Crutchfield Branch 1,701 120 65 36 16 15 6 29,005 264
OK121600030090_00 | Drowning Creek 3,601 147 142 117 51 0 12 335,823 1,029
OK121600030160_00 | Horse Creek 4,249 140 136 94 44 154 34 257,264 614
0OK121600030180_00 | Fly Creek 964 39 38 31 14 0 3 89,878 275
0OK121600030190 00 | Little Horse Creek 2,161 65 63 40 19 108 21 103,981 196
OK121600030340_00 | Cave Springs Branch 1,266 48 23 16 13 0 2 148,826 523
0OK121600030440_00 | Elk River 21,846 713 181 67 206 251 24 2,887,498 11,272
0OK121600030445_00 | Honey Creek 5,628 202 117 83 74 0 10 784,090 2,383
OK121600030510_00 | Sycamore Creek 4,549 118 101 60 37 256 31 240,019 1,342
0OK121600040060 00 | Tar Creek 5,554 197 200 111 59 223 53 225,962 645
0OK121600040130 00 | Cow Creek 3,870 72 105 108 20 91 28 95,493 308
OK121600040170_00 | Fourmile Creek 2,662 116 123 60 35 68 25 80,138 410
0OK121600040200 00 | Russell Creek 5,322 51 124 169 16 19 24 33,104 358
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Table 3-6 Fecal Coliform Production Estimates for ®@mmercially Raised Farm Animals (x18 number/day)
Cattle & Dair Horses Sheep & | Hogs Ducks & Chickens
biEtEeEe 5 BUEHEREEe i NETTE Calves-all Cow)é & Ponies SLE Lamgs & P?gs Geese & Turkeys et
0OK121600010060_00 Ranger Creek 130,813 6,623 30 N/A 237 138 203 3,057 141,101
0OK121600010100_00 Fourteenmile Creek 430,829 21,814 99 N/A 780 455 668 10,069 464,713
0OK121600010440_00 Crutchfield Branch 176,896 12,087 27 N/A 197 163 97 3,945 193,412
0OK121600030090_00 Drowning Creek 374,551 14,882 60 N/A 614 0 231 45,672 436,010
0OK121600030160_00 Horse Creek 441,900 14,136 57 N/A 526 1,666 409 34,881 493,575
0OK121600030180_00 Fly Creek 100,243 3,983 16 N/A 164 0 62 12,223 116,692
0OK121600030190_00 Little Horse Creek 224,722 6,527 26 N/A 229 1,169 234 14,066 246,975
0OK121600030340_00 Cave Springs Branch 131,642 4,817 10 N/A 156 0 41 20,112 156,777
0OK121600030440_00 Elk River 2,272,029 | 71,972 76 N/A 2,473 2,716 415 387,955 2,737,637
0OK121600030445_00 Honey Creek 585,284 20,422 49 N/A 891 0 191 105,306 712,143
0OK121600030510_00 Sycamore Creek 473,091 11,904 43 N/A 442 2,764 357 32,426 521,027
0OK121600040060_00 Tar Creek 577,634 19,913 84 N/A 703 2,408 677 30,342 631,761
0OK121600040130_00 Cow Creek 402,467 7,284 44 N/A 240 983 308 12,928 424,254
0OK121600040170_00 Fourmile Creek 276,828 11,740 52 N/A 418 731 376 10,577 300,720
0OK121600040200_00 Russell Creek 553,496 5,110 52 N/A 197 202 276 4,502 563,834
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Table 3-7 Estimated Poultry Numbers for Contract Giowers Inventoried by ODAFF
Waterbody ID Waterbody Name County Type Estéri?g;ed
0OK121600010100 00 | Fourteenmile Creek Cherokee Turkeys 26,134
OK121600010100 00 | Fourteenmile Creek Cherokee Broilers 235,000
0K121600010440 00 | Crutchfield Branch Mayes Broilers 80,000
0OK121600030090 00 | Drowning Creek Delaware Layers 70,500
0OK121600030090 00 | Drowning Creek Delaware Broilers 260,000
OK121600030160_00 | Horse Creek Delaware Genetics 18,000
OK121600030160_00 | Horse Creek Ottawa Broilers 40,000
0OK121600030160 00 | Horse Creek Delaware Broilers 52,000
0OK121600030190 00 | Little Horse Creek Ottawa Genetics 19,000
0OK121600030190 00 | Little Horse Creek Ottawa Broilers 980,000
0K121600030445 00 | Honey Creek Delaware Layers 40,000
0K121600030445 00 | Honey Creek Delaware Broilers 320,000
0K121600040060 00 | Tar Creek Ottawa Broilers 153,333
Table 3-8 Poultry Processing Plants in the Study Asa
NPDES . o County
Permit No. Name Receiving Water Facility Type Name
MOG010280 Simmons Foods, Inc OK121609030340—00 Brail, Fry And McDonald
Cave Springs Branch Roast Chickens
MOG010281 Simmons Foods, Inc OK121609030340—00 Brail, Fry And McDonald
Cave Springs Branch Roast Chickens
MOG010282 Simmons Foods, Inc OK121609030340—00 Brail, Fry And McDonald
Cave Springs Branch Roast Chickens
MOG010284 Simmons Foods, Inc OK121609030340—00 Brail, Fry And McDonald
Cave Springs Branch Roast Chickens
MOG010292 Simmons Foods, Inc OK121609030340—00 Brail, Fry And McDonald
Cave Springs Branch Roast Chickens
MOG010297 Simmons Food, Inc OK121600030440—00 Brail, Fry And McDonald
Elk River Roast Chickens
MOG010298 Simmons Food, Inc OK121600030440—00 Brail, Fry And McDonald
Elk River Roast Chickens
MOGO010319 Wilson Brothers, Inc. OK1216000.30440—00 Broil, Fr)_/ And McDonald
Elk River Roast Chickens

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 defines destandards for individual and small public
onsite sewage disposal systems (ODEQ 2004). OSWsteras 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 wangduding runoff from surface ponding or
through groundwater. Fecal coliform-contaminatealugdwater discharges to creeks through
springs and seeps.
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To estimate the potential magnitude of OSWDs fdiadteria loading, the number of
OSWD systems was estimated for each watershed. e$timate 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 estimatedivging 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 cebkk within a WQM station watershed.
Census blocks crossing a watershed boundary readotditional 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 aegahinimum 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 ef@SWD systems in East Texas (adjacent to
the Study Area) were chronically malfunctioning.o$ studies estimate that the minimum lot
size necessary to ensure against contaminatioauighty one-half to one acre (Hall 2002).
Some studies, however, found that lot sizes in thisgge or even larger could still cause
contamination of ground or surface water (Univgrsif Florida 1987). It is estimated that
areas with more than 40 OSWD systems per squake (&5 septic systems per 100 acres)
can be considered to have potential contaminatiowblpms (Canter and Knox 1986).
Table 3-9 summarizes estimates of sewered and ensdvihouseholds for each watershed in
the Study Area.

Table 3-9 Estimates of Sewered and Unsewered Houséts
Public Septic Other Housin %

Ml el I Pl Ml Sewer T:fnk Means Unitsg Sewered
0OK121600010060_00 Ranger Creek 47 223 5 275 17%
0OK121600010100_00 | Fourteenmile Creek 62 620 13 694 9%
0OK121600010440 00 | Crutchfield Branch 61 239 3 303 20%
0OK121600030090_00 Drowning Creek 120 573 27 720 17%
0OK121600030160_00 Horse Creek 295 631 10 937 31%
0OK121600030180_00 Fly Creek 21 447 11 478 4%
0OK121600030190 00 | Little Horse Creek 187 132 0 319 59%
0OK121600030340_00 | Cave Springs Branch 85 213 5 303 28%
0OK121600030440_00 Elk River 1,280 2,858 70 4,208 30%
0OK121600030445 00 Honey Creek 206 907 15 1,127 18%
0OK121600030510_00 Sycamore Creek 387 707 31 1,125 34%
0OK121600040060 00 | Tar Creek 3,417 328 9 3,754 91%
0OK121600040130 00 | Cow Creek 70 177 4 251 28%
0OK121600040170_00 Fourmile Creek 98 124 7 228 43%
0OK121600040200 00 | Russell Creek 84 93 7 183 46%
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For the purpose of estimating fecal coliform logdin watersheds, an OSWD failure rate
of 12 percent was used. Using this 12 percenurfailrate, calculations were made to
characterize fecal coliform loads in each watershed

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

6
4 counts_ (#Failing system);x 10°counts) (  70gal x(# persondj>< 378521|
day - 100ml personda

househol gal

The average of number of people per household aasilated to be 2.44 for counties in
the Study Area (U.S. Census Bureau 2000). Apprateiy 70 gallons of wastewater were
estimated to be produced on average per persodayefMetcalf and Eddy 1991). The fecal
coliform concentration in septic tank effluent westimated to be £Qer 100 mL of effluent
based on reported concentrations from a numbeuloiighed 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.

Table 3-10  Estimated Fecal Coliform Load from OSWDBystems
Septic F:il?r]:g Estimateq Loads
Waterbody ID Waterbody Name Acres . from Septic Tanks
Tank Septic 9

Tanks (x 10 counts/day)
0OK121600010060_00 | Ranger Creek 13,769 223 18 115
0OK121600010100_00 | Fourteenmile Creek 45,421 620 50 321
0OK121600010440_00 | Crutchfield Branch 9,522 239 19 124
OK121600030090_00 | Drowning Creek 24,951 573 46 296
OK121600030160_00 | Horse Creek 25,675 631 51 327
0OK121600030180_00 | Fly Creek 6,689 447 36 231
OK121600030190_00 | Little Horse Creek 12,292 132 11 68
0OK121600030340_00 | Cave Springs Branch 8,922 213 17 110

0OK121600030440_00 | Elk River 163,015 2,858 229 1,478

0OK121600030445_00 | Honey Creek 34,510 907 73 469
OK121600030510_00 | Sycamore Creek 36,436 707 57 365
OK121600040060_00 | Tar Creek 34,946 328 26 170
0OK121600040130_00 | Cow Creek 19,199 177 14 91
0OK121600040170_00 | Fourmile Creek 19,045 124 10 64
OK121600040200_00 | Russell Creek 23,994 93 7 48

3.2.4 Domestic Pets

Fecal matter from dogs and cats is transportedtrearms by runoff from urban and
suburban areas and can be a potential source tdrizalwading. On average nationally, there
are 0.58 dogs per household and 0.66 cats per halds¢American Veterinary Medical
Association 2004). Using the U.S. Census dataeabtock level (U.S. Census Bureau 2000),
dog and cat populations can be estimated for eatiershed. Table 3-11 summarizes the
estimated number of dogs and cats for the watesstieithe Study Area.
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Table 3-11  Estimated Numbers of Pets

Waterbody ID Waterbody Name Dogs Cats
0OK121600010060_00 Ranger Creek 154 181
OK121600010100_00 | Fourteenmile Creek 389 458
OK121600010440_00 | Crutchfield Branch 170 200
OK121600030090_00 | Drowning Creek 403 475
0OK121600030160_00 Horse Creek 525 618
OK121600030180_00 | Fly Creek 268 316
OK121600030190_00 | Little Horse Creek 179 211
OK121600030340_00 | Cave Springs Branch 170 200
OK121600030440_00 | Elk River 2,357 2,777
0OK121600030445 00 Honey Creek 631 744
OK121600030510_00 | Sycamore Creek 630 743
OK121600040060_00 | Tar Creek 2,102 2,478
OK121600040130_00 | Cow Creek 140 166
OK121600040170_00 | Fourmile Creek 128 151
OK121600040200_00 | Russell Creek 103 121

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 3.3xX1per

day for dogs (Schueler 2000).

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

Waterbody ID Waterbody Name Dogs Cats Total
0OK121600010060_00 Ranger Creek 508 98 606
0OK121600010100_00 Fourteenmile Creek 1,283 247 1,531
0OK121600010440_00 Crutchfield Branch 561 108 669
0OK121600030090_00 Drowning Creek 1,330 257 1,587
0OK121600030160_00 Horse Creek 1,731 334 2,065
0OK121600030180_00 Fly Creek 884 170 1,054
0OK121600030190_00 Little Horse Creek 590 114 704
0OK121600030340_00 Cave Springs Branch 560 108 668
0OK121600030440_00 Elk River 7,776 1,500 9,276
0OK121600030445 00 Honey Creek 2,083 402 2,484
0OK121600030510_00 Sycamore Creek 2,079 401 2,480
0OK121600040060_00 Tar Creek 6,938 1,338 8,276
0OK121600040130_00 Cow Creek 464 89 553
0OK121600040170_00 Fourmile Creek 422 81 503
0OK121600040200_00 Russell Creek 339 65 404

3.3

Summary of Bacteria Sources

Table 3-13 summarizes the suspected sources okrlaadbading in each impaired
watershed. Since there are no NPDES-permittediti@sipresent in the Fourteenmile Creek,
Fly Creek, Little Horse Creek, Cow Creek, Fournfleeek, and Russell Creek watersheds,
nonsupport of the PBCR use is caused entirely mpaint sources. In eight of the other nine
watersheds since most point sources are relativatypr and for the most part tend to meet
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instream water quality criteria in their effluengnpoint sources are considered to be the major
source of bacteria loading. Given the number s€lirgers and the MS4 area in the Tar Creek
watershed, point source loading may be signifidauttis still likely to be less than the overall
nonpoint source loading contribution.

Table 3-13  Estimated Major Source of Bacteria Loathg by Watershed
Waterbody ID Waterbody Name SPomt NEZEs sl
ources Sources Source
0OK121600010060_00 | Ranger Creek Yes Yes Nonpoint
0OK121600010100_00 | Fourteenmile Creek No Yes Nonpoint
0OK121600010440_00 | Crutchfield Branch Yes Yes Nonpoint
0OK121600030090_00 | Drowning Creek Yes Yes Nonpoint
0OK121600030160_00 | Horse Creek Yes Yes Nonpoint
0OK121600030180_00 | Fly Creek No Yes Nonpoint
0OK121600030190_00 | Little Horse Creek No Yes Nonpoint
0OK121600030340_00 | Cave Springs Branch Yes Yes Nonpoint
0OK121600030440_00 | Elk River Yes Yes Nonpoint
0OK121600030445 00 | Honey Creek Yes Yes Nonpoint
0OK121600030510_00 | Sycamore Creek Yes Yes Nonpoint
0OK121600040060_00 | Tar Creek Yes Yes Nonpoint
0OK121600040130_00 | Cow Creek No Yes Nonpoint
0OK121600040170_00 | Fourmile Creek No Yes Nonpoint
0OK121600040200_00 | Russell Creek No Yes Nonpoint

Table 3-14 below provides a summary of the estichéteal coliform loads in percentage
for the four major nonpoint source categories (camaoally raised farm animals, pets, deer,
and septic tanks) that are contributing to thealsw bacteria concentrations in each watershed.
Commercially raised farm animals are estimated ¢othe primary contributors of fecal
coliform loading to land surfaces. It must be doteat 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 effduasteria may die off or survive at different
rates depending on the manure characteristics awdnéer of other environmental conditions.
Manure handling practices, use of BMPs, and reddtication to streams can also affect stream
loading. Also, the structural properties of somenura, such as cow patties, may limit their
wash off into streams by runoff. Because litteapplied 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 ShozdlCreport also showed that poultry litter
was insignificant under low flow conditions up t6% frequency. In contrast, malfunctioning
septic tank effluent may be present in pooled watethe surface, or in shallow groundwater,
which may enhance its conveyance to streams.
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Table 3-14  Summary of Fecal Coliform Load Estimatefrom Nonpoint Sources to
Land Surfaces
Commercially Estimated
Waterbody ID Waterbody Name Raised Farm Pets Deer Loads from
Animals Septic Tanks
0OK121600010060_00 Ranger Creek 99.3% 0.4% 0.1% 0.1%
0OK121600010100_00 Fourteenmile Creek 99.5% 0.3% 0.1% 0.1%
0OK121600010440_00 Crutchfield Branch 99.6% 0.3% 0.0% 0.1%
0OK121600030090_00 Drowning Creek 99.5% 0.4% 0.1% 0.1%
0OK121600030160_00 Horse Creek 99.5% 0.4% 0.0% 0.1%
0OK121600030180_00 Fly Creek 98.9% 0.9% 0.1% 0.2%
0OK121600030190_00 Little Horse Creek 99.6% 0.3% 0.0% 0.0%
0OK121600030340_00 Cave Springs Branch 99.5% 0.4% 0.1% 0.1%
0OK121600030440_00 Elk River 99.6% 0.3% 0.1% 0.1%
0OK121600030445 00 Honey Creek 99.5% 0.3% 0.0% 0.1%
0OK121600030510_00 Sycamore Creek 99.4% 0.5% 0.1% 0.1%
0OK121600040060 00 | Tar Creek 98.6% 1.3% 0.1% 0.0%
0OK121600040130_00 Cow Creek 99.8% 0.1% 0.0% 0.0%
0OK121600040170_00 Fourmile Creek 99.4% 0.2% 0.4% 0.0%
0OK121600040200_00 | Russell Creek 99.9% 0.1% 0.1% 0.0%
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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 WQISbevmet. 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 undaly&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 needletermine a design storm or selected
flow recurrence interval with which to characteritliee 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, Flowgans 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. Violasidhat 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, equéhé¢ 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 tkom data and therefore, flow frequencies
must be estimated. The most basic method to estiffiavs at an ungaged site involves
1) identifying an upstream or downstream flow ga®jecalculating the contributing drainage
areas of the ungaged sites and the flow gage; podl@ulating daily flows at the ungaged site
by using the flow at the gaged site multiplied bg drainage area ratio. The more complex
approach used here also considers watershed difiesein rainfall, land use, and the
hydrologic properties of soil that govern runoffdaretention. More than one upstream flow
gage may also be considered. A more detailed eapta of the methods for estimating flow
at ungaged WQM stations is provided in Appendix C.

Flow duration curves are a type of cumulative thstion function. The flow duration
curve represents the fraction of flow observatitingt 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 exaegdtat 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 flexceedance 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 fneguef 100 percent indicating that flow
has equaled or exceeded this value 100 percehedirhe, while the highest measured flow is
found at an exceedance frequency of 0 percent. niddian flow occurs at a flow exceedance
frequency of 50 percent. The flow exceedance péites for each WQM station addressed in
this report are provided in Appendix C.

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

A typical semi-log flow duration curve exhibits @moidal shape, bending upward near a
flow exceedance frequency value of 0 percent awdhdard at a frequency near 100 percent,
often with a relatively constant slope in betwe&ior sites that on occasion exhibit no flow, the
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curve will intersect the abscissa at a frequensg lthan 100 percent. As the number of
observations at a site increases, the line of Ib€ ttends to appear smoother. However, at
extreme low and high flow values, flow durationwes may exhibit a “stair step” effect due to
the USGS flow data rounding conventions near tiégiof quantitation.

Figures 4-1 through 4-15 are flow duration curvaseach impaired waterbody. No flow
gage exists on Ranger Creek, segment OK121600010060 Therefore, flows for this
waterbody were projected using the watershed @@ method based on measured flows at
USGS gage station 07191000 (Big Cabin Creek negw(ibin, OK). The flow period used
for this station was 1947 through 2006.

No flow gage exists on Fourteenmile Creek, segn@at21600010100_00. Therefore,
flows for this waterbody were projected using thatevshed area ratio method based on
measured flows at USGS gage station 0719855 (Elieek near West Siloam Springs, OK).
The flow period used for this station was 1979 tigto 2006.

No flow gage exists on Crutchfield Branch, segm®Kt121600010440 00. Therefore,
naturalized flows for this waterbody were projectesing the watershed area ratio method
based on measured flows at USGS gage station 03%988int Creek near West Siloam
Springs, OK). The flow period used for this stativas 1979 through 2006. Because a
continuous point source discharge occurs to CrigichBranch, an estimate of the average
point source inflow (one-half of the facility desidlow of 0.5 million gallons per day [mgd])
was added to the naturalized projected flows.

No flow gage exists on Drowning Creek, segment QKI®030090_00. Therefore,
flows for this waterbody were projected using thatevshed area ratio method based on
measured flows at USGS gage station 07189542 (HQmegk near South West City, MO).
The flow period used for this station was 1997 tigto 2006.

No flow gage exists on Horse Creek, segment OK1@280160_00. Therefore, flows for
this waterbody were projected using the watershed etio method based on measured flows
at USGS gage station 07191000 (Big Cabin Creek Bep€abin, OK). The flow period used
for this station was 1947 through 2006.

No flow gage exists on Fly Creek, segment OK12180080_00. Therefore, flows for
this waterbody were projected using the watershed etio method based on measured flows
at USGS gage station 07191000 (Big Cabin Creek Bep€abin, OK). The flow period used
for this station was 1947 through 2006.

No flow gage exists on Little Horse Creek, segm®@Kil21600030190_00. Therefore,
flows for this waterbody were projected using thatevshed area ratio method based on
measured flows at USGS gage station 07191000 (BlgrCCreek near Big Cabin, OK). The
flow period used for this station was 1947 thro2g06.

The flow duration curve for Cave Springs Branchgmsent OK121600030340 00 was
based on measured flows at USGS gage station 708@&&ve Springs Branch near South
West City, MO). This gage is co-located with WQRatoon OK121600030340J. The flow
period used for this station was 1997 through 2006.

The flow duration curve for Elk River, segment OH6P0030440 00 was based on
measured flows at USGS gage station 07189000 (BA&rRear Tiff City, Mo). This gage is
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co-located with WQM station OK121600030440-001AThe flow duration curve was based
on measured flows from 1939 through 2006.

The flow duration curve for Honey Creek, segmentl@kK600030445 00 was based on
measured flows at USGS gage station 07189542 (HQmegk near South West City, MO).
This gage is co-located with WQM station 1216000EB801AT. The flow duration curve
was based on measured flows from 1997 through 2006.

No flow gage exists on Sycamore Creek, segment @8AA030510_00. Therefore, flows
for this waterbody were projected using the watedshrea ratio method based on measured
flows at USGS gage station 07189542 (Honey Creek Seuth West City, MO). The flow
period used for this station was 1997 through 2006.

The flow duration curve for Tar Creek, segment OKA@040060 00 was based on
measured flows at USGS gage stations 07185100 (feek at Miami, OK) and 07185095
(Tar Creek at 22nd Street Bridge at Miami, OK). tiBBgages occur on the segment but were
not operational at the same time. The latter gageshort distance upstream from the former.
The flow duration curve was based on measured flvausn 1980 through 1993 and 2004
through 2006.

No flow gage exists on Cow Creek, segment OK12180080_00. Therefore, flows for
this waterbody were projected using the watershed etio method based on measured flows
at USGS gage station 07191000 (Big Cabin Creek Bep€abin, OK). The flow period used
for this station was 1947 through 2006.

No flow gage exists on Fourmile Creek, segment QK0P040170_00. Therefore, flows
for this waterbody were projected using the watedshrea ratio method based on measured
flows at USGS gage station 07191000 (Big Cabin Krear Big Cabin, OK). The flow period
used for this station was 1947 through 2006.

No flow gage exists on Russell Creek, segment OKBQQQ40200 00. Flows for this
waterbody were estimated using the watershed ateamethod based on measured flows on
an adjacent waterbody at USGS gage station 0719EI§abin Creek near Big Cabin, OK).
The flow period of record used for this station 847 through 2006.

J:\planning g\TMDL\Parsons) \2007\5 Neosho river, (22p8te0_FINAL_06-03-08.doc 4'4 F | N A L
June 2008



Neosho River Basin Bacteria TMDLs Technical Apphoaicd Methods

Figure 4-1  Flow Duration Curve for Ranger Creek (OKL21600010060_00)
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Figure 4-2  Flow Duration Curve for Fourteenmile Creek (OK121600010100_00)
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Figure 4-3  Flow Duration Curve for Crutchfield Branch (OK121600010440_00)
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Figure 4-4  Flow Duration Curve for Drowning Creek (OK121600030090_00)
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Figure 4-5  Flow Duration Curve for Horse Creek (OK121600030160_00)
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Figure 4-6  Flow Duration Curve for Fly Creek (OK121600030180_00)
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Figure 4-7  Flow Duration Curve for Little Horse Creek (OK121600030190_00)
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Figure 4-8  Flow Duration Curve for Cave Springs Braach (OK121600030340_00)
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Figure 4-9  Flow Duration Curve for Elk River (OK121600030440_00)
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Figure 4-10 Flow Duration Curve for Honey Creek (OKL21600030445_00)
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Figure 4-11  Flow Duration Curve for Sycamore Creek
(OK121600030510_00)
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Figure 4-12 Flow Duration Curve for Tar Creek (OK121600040060_00)
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Figure 4-13 Flow Duration Curve for Cow Creek
(OK121600040130_00)
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Figure 4-14 Flow Duration Curve for Fourmile Creek (OK121600040170_00)
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Figure 4-15 Flow Duration Curve for Russell Creek ©K121600040200_00)
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Flow duration curves can be subdivided into hydyaocondition 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 avaftalphevarious agencies. These were
not combined with the daily average flows or usedcalculating flow percentiles, but were
matched to bacteria grab measurements collectéteatame site and time. When available,
these instantaneous flow measurements were udiedl iof 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 deyettent 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 dasgh. However, for TMDL analysis it is
necessary to understand the relative contributiodV@/TPs to the overall pollutant loading
and its general compliance with required effluemits. The monthly bacteria load for
continuous point source dischargers is estimateahidyiplying the monthly average flow rates
by the monthly geometric mean using a conversigtofa 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/milligallons (mg)
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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 instreaads 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 interésim 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 primapntact recreation season (May 1
through September 30);

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

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

» multiplying the flow by the water quality parametncentration to calculate daily
loads; then

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

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

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

Where: WQS = 400 cfu /100 ml (Fecal coliform); 496/100 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 measurestonated 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 (cfu/100 mL) by the instamaus flow (cubic feet per second [cfs]) at
the same site and time, with appropriate volumetna time unit conversions. Fecal
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coliform/E. colVEnterococci loads representing exceedance of vgatarty criteria fall above
the water quality criterion line.

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 modieftows.

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&8stained.

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 LA for posuurces is
defined by the WLA. A point source can be eithevastewater (continuous) or stormwater
(MS4) discharge. Stormwater point sources arecijfyi 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 concewinati 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 eeattewater facility. All WLA values for
each NPDES wastewater discharger are then summeeptesent the total WLA for the
watershed.

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

Where: WQS = 200 cfu /100 ml (Fecal coliform); X26/100 ml (E. coli); or 33 cfu/100
ml (Enterococci)
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flow (1& gal/day) = permitted flow
unit conversion factor = 37,854,120 tal/day

Step 4: Calculate LA and WLA for MS4s. Given the lack of data and the variability of
storm events and discharges from storm sewer sydisoharges, it is difficult to establish
numeric limits on stormwater discharges that adelyaddress projected loadings. As a result,
EPA regulations and guidance recommend expressiRBE$ permit limits for MS4s as
BMPs.

LAs can be calculated under different flow condigoas the water quality target load
minus the WLA. The LA is represented by the aneden the LDC but above the WLA. The
LA at any particular flow exceedance is calculasdghown in the equation below.

LA=TMDL - WLA_WWTP - WLA_MS4 - MOS

WLA for MS4s. If there are no permitted MS4s in the study areaAVWMS4 is set to
zero. When there are permitted MS4s in the wageksive can first calculate the sum of LA +
WLA _MS4 using the above formula, then separate VWwWAMS4s from the sum based on the
percentage of a watershed that is under a MS4djatisn. This WLA for MS4s may not be
the total load allocated for permitted MS4s unlges whole MS4 area is located within the
study watershed boundry. However, in most casestindy watershed 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 (NPDESHpsmMWWTPS) are adequately
regulated under existing permits to achieve wateality standards at the end-of-pipe and,
therefore, no WLA reduction would be required. AISOs 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 fachebacteria 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 alloc#tedoads in manner that is also protective
of the geometric mean criterion. F&: 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 ingtedus 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
bacteria indicators at any given WQM station placedhe 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 bacteria indicator. This calculation produttes 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 a LDk x-axis indicates the flow exceedance
percentile, while the y-axis is expressed in teofns bacteria load.

To estimate existing loading, bacteria observatitorsthe primary contact recreation
season (May®ithrough September 3pfrom 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 forRIBCR use to be supported, criteria for each
bacteria indicator must be met in each impairedeviaidy.

Table 5-1 presents the percent reductions necefsagach bacteria 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 measuregaah of the WQM stations listed in
Table 5-1. Based on this table, the TMDL PRGs Ramger Creek, Fourteenmile Creek,
Crutchfield Branch, Drowning Creek, Little Horsee€k, Elk River, Honey Creek, Sycamore
Creek, and Tar Creek will be based on Enterocdbei; TMDL PRGs for Horse Creek, Fly
Creek, Cow Creek, Fourmile Creek, and Russell Cvatlbe based on fecal coliform; and the
TMDL PRG for Cave Springs Branch will be basedkncoli. The PRGs range from 26 to
99 percent.
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TMDL Calculations

Table 5-1 TMDL Percent Reductions Required to MeeWater Quality Standards for
Impaired Waterbodies in the Neosho River Watershed
Percent Reduction Required
Waterbody ID WQM Station Wa,;tlerbody FC EC ENT
ame Instant- | Instant- | Geo- | Instant- | Geo-
aneous aneous mean aneous mean
OK121600010060_00 | OK121600010060D | Ranger Creek 89% | 67%
OK121600010100 00 | OK121600010100G '(::?é‘gfe”m”e 76% | 69%
OK121600010440_00 | 9K121600010440- | Crutchfield 98.6% | 97% | 96% | 99.7% | 99.4%
001SR Branch

OK121600030090_00 | OK121600030090G | Drowning Creek | 28% 56% | 47%
OK121600030160_00 | OK121600030160G | Horse Creek 86%
OK121600030180_00 | OK121600030180D | Fly Creek 49%
OK121600030190 00 | OK121600030190A '(‘:':gglr'orse 49% 84% | 77%
OK121600030340_00 | OK121600030340J g?g’necﬁp“”gs 41% | 58% | 53%
OK121600030440_00 000'11/3%600030440' EIk River 78% | 52%
OK121600030445_00 000'11/3%600030445' Honey Creek 28% 99% | 90%
OK121600030510_00 | OK121600030510D | Sycamore Creek 3% 26%
OK121600040060_00 | OK121600040060D | Tar Creek 84% | 80%
OK121600040130_00 | OK121600040130G | Cow Creek 60%
OK121600040170_00 | OK121600040170G | Fourmile Creek 55%
OK121600040200_00 | OK121600040200G | Russell Creek 49%

A subset of the LDCs for each impaired waterbodpi@senting the primary contact
recreation season from 1999 through 2003) are shawkFigures 5-1 through 5-15. While
some waterbodies may be listed for multiple baatendicators, only one LDC for each
waterbody is presented in Figures 5-1 through 5-1% LDC for the bacterial indicator that is
highlighted by bold text in Table 5-1. In othendsy Figures 5-1 through 5-15 display a LDC

for each waterbody based on the bacterial indidhtatr represents the most conservative PRG.
The LDCs for the other bacterial indicators thajuiee TMDLs are presented in Subsection 5.7
of this report.

The LDC for Ranger Creek (Figure 5-1) is based mierecoccus bacteria measurements
during the primary contact recreation season at WQ@Mtion OK121600010060D.
Enterococcus measurements collected during thendacy contact recreation season (October
— April) are also displayed on the figure, althoulé load for the secondary contact recreation
criterion is not shown. The PRG is calculated ssasurements under the primary contact
recreation season are met; however, this percdottien is sufficient to ensure that secondary
contact recreation criteria are also met. The libdicates that enterococcus levels exceed the
instantaneous water quality criteria during dry amdh flow conditions. Due to the
preponderance of exceedances during high flow tondi the majority of the pollution is
thought to be due to non-point sources. The exaess found during dry weather conditions
indicate some level of pollution may be due to psiources, failing onsite systems, or direct
deposition of animal manure.
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The LDC for Fourteenmile Creek (Figure 5-2) is lhsen enterococcus bacteria
measurements during the primary contact recreatisason at WQM station
0OK121600010100G. Enterococcus measurements aaledtring the secondary contact
recreation season (October — April) are also dyguleon the figure, although the load for 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 enterococcus levels exceed thentsstaous water quality criteria under a wide
range of flows. Since there are no point sourcethé watershed, all loading must be from
nonpoint sources.

The LDC for Crutchfield Branch (Figure 5-3) is bds®n enterococcus bacteria
measurements during primary contact recreationoseas WQM station OK121600010440-
001SR. The LDC indicates that enterococcus legrted the instantaneous water quality
criteria under a variety of hydrologic conditioasid by a substantial margin under dry weather
conditions, indicative of a combination of pointdanonpoint sources contributing to water
guality impairments.

The LDC for Drowning Creek (Figure 5-4) is basedemterococcus measurements during
the primary contact recreation season at WQM sta@idK121600030090G. Enterococcus
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 measurttsnugider the primary contact recreation
season are met; however, this percent reducticuffecient to ensure that secondary contact
recreation criteria are also met. The LDC indisateat enterococcus levels exceed the
instantaneous water quality criteria primarily undeoist and dry conditions, possibly
indicating a combination of point and nonpoint S@s:

The LDC for Horse Creek (Figure 5-5) is based ocalfecoliform bacteria measurements
during primary contact recreation season at WQMataDK121600030160G. Fecal coliform
measurements collected during the secondary cordgatation season (October — April) are
also displayed on the figure, although the loadtler secondary contact recreation criterion is
not shown. The PRG is calculated so the measuitsmarder primary contact recreation
season are met; however, this percent reductiosufiscient to ensure that the secondary
contact recreation criteria are also met. The libficates that fecal coliform levels exceed the
instantaneous water quality criteria primarily dgyihigh through mid-range flow conditions,
indicative of nonpoint sources.

The LDC for Fly Creek (Figure 5-6) is based on fewmaliform bacteria measurements
during primary contact recreation season at WQMastaDK121600030180D. Fecal coliform
measurements collected during the secondary corgatation season (October — April) are
also displayed on the figure, although the loadtlfier secondary 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 indisatleat fecal coliform levels exceed the
instantaneous water quality criteria under a wvariet flow conditions, indicative of a
combination of point and nonpoint sources.
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The LDC for Little Horse Creek (Figure 5-7) is bdsen enterococcus bacteria
measurements during the primary contact recreatisason at WQM station
OK121600030190A. Enterococcus measurements oetdleduring the secondary contact
recreation season (October — April) are also dyguleon the figure, although the load for the
secondary contact recreation criterion is not showihe PRG is calculated so the
measurements under the primary contact recreagasos are met; however, this percent
reduction is sufficient to ensure that secondanmytact recreation criteria are also met. The
LDC indicates that enterococcus levels exceednb@mtaneous water quality criteria during
all flow conditions. Since there are no point sesrén the watershed, all loading must be
nonpoint sources.

The LDC for Cave Springs Branch (Figure 5-8) isdobhenE. coli bacteria measurements
during primary contact recreation season at WQMimtaOK121600030340J. E. coli
measurements collected during the secondary corgatation season (October — April) are
also displayed on the figure, although the loadtlfier secondary contact recreation criterion is
not shown. The PRG is calculated so the measuttsnugider the primary contact recreation
season are met; however, this percent reducticuffecient to ensure that secondary contact
recreation criteria are also met. The LDC indisateatE. coli levels sometimes exceed the
instantaneous water quality criteria during allfloonditions, and may indicate water quality
impairments due to a combination of point and namipsources.

The LDC for Elk River (Figure 5-9) is based on eoteccus measurements during
primary contact recreation season at WQM stationlZi#600030440-001AT (Elk River).
Enterococcus measurements collected during thendacy contact recreation season (October
— April) are also displayed on the figure, althoulé load for the secondary contact recreation
criterion is not shown. The PRG is calculated l#® teasurements under primary contact
recreation season are met; however, this percdattien is sufficient to ensure that secondary
contact recreation criteria are also met. Note tB€ indicates that enterococcus levels
occasionally exceed the instantaneous water quafitgria under a wide range of flow
conditions, indicative of point and nonpoint sosice

The LDC for Honey Creek (Figure 5-10) is based ntemcoccus measurements during
the primary contact recreation season at WQM stati®1600030445-001AT (Honey Creek,
off SH 25, Grove). Note the LDC indicates thateeatoccus levels exceed the instantaneous
water quality criteria primarily under most flowratitions, indicative of a combination of point
and nonpoint sources.

The LDC for Sycamore Creek (Figure 5-11) is basedeaterococcus measurements
during the primary contact recreation season at WQ@Mtion OK121600030510D.
Enterococcus measurements collected during thendacy contact recreation season (October
— April) are also displayed on the figure, althoulé load for the secondary contact recreation
criterion is not shown. The PRG is calculated ssasurements under the primary contact
recreation season are met; however, this percdottien is sufficient to ensure that secondary
contact recreation criteria are also met. Note tB€ indicates that enterococcus levels
exceeded the instantaneous water quality critemig ander from moist to mid-range flow
conditions, indicative of nonpoint sources.

The LDC for Tar Creek (Figure 5-12) is based oresrtoccus measurements during the
primary contact recreation season at WQM station121600040060D. Enterococcus
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measurements collected during the secondary corgatation season (October — April) are
also displayed on the figure, although the loadtlfier secondary contact recreation criterion is
not shown. The PRG is calculated so measuremertdsruhe primary contact recreation
season are met; however, this percent reducticuffecient to ensure that secondary contact
recreation criteria are also met. Note the LDCaatbs that enterococcus levels exceed the
instantaneous water quality criteria from dry tghiflow conditions, possibly indicating a
combination of point and nonpoint sources.

The LDC for Cow Creek (Figure 5-13) is based orafamliform bacteria measurements
during the primary contact recreation season at W&tion OK121600040130G. Fecal
coliform measurements collected during the secondantact recreation season (October —
April) are also displayed on the figure, althouglke toad for the secondary contact recreation
criterion is not shown. The PRG is calculated ssasurements under the primary contact
recreation season are met; however, this percdattien is sufficient to ensure that secondary
contact recreation criteria are also met. The Lib@icates that FC levels exceeded the
instantaneous water quality criteria most oftenirdurmid-range, moist, and high flow
conditions, indicative of nonpoint sources.

The LDC for Fourmile Creek (Figure 5-14) is based ftecal coliform bacteria
measurements during the primary contact recreatisason at WQM station
0OK121600040170G. Fecal coliform measurements celie during the secondary contact
recreation season (October — April) are also dyguleon the figure, although the load for the
secondary contact recreation criterion is not showhe PRG is calculated so measurements
under the primary contact recreation season are hwtever, this percent reduction is
sufficient to ensure that secondary contact reneatriteria are also met. The LDC indicates
that fecal coliform levels exceeded the instantasewater quality criteria primarily during
mid-range, moist and high flow conditions, indigatof nonpoint sources.

The LDC for Russell Creek (Figure 5-15) is based fatal coliform bacteria
measurements during the primary contact recreatisgason at WQM station
OK121600040200G. Fecal coliform measurements delie during the secondary contact
recreation season (October — April) are also dygaleon the figure, although the load for the
secondary contact recreation criterion is not showThe PRG is calculated so the
measurements under the primary contact recreagasos are met; however, this percent
reduction is sufficient to ensure that secondanytact recreation criteria are also met. The
LDC indicates that fecal coliform levels exceed th&tantaneous water quality criteria during
moist flow conditions, indicative of nonpoint soasc
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Figure 5-1  Load Duration Curve for Enterococci in Ranger Creek
(OK121600010060_00)
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Figure 5-2  Load Duration Curve for Enterococci in Fourteenmile Creek
(OK121600010100_00)
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Figure 5-3  Load Duration Curve for Enterococci in Qutchfield Branch
(OK121600010440_00)
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Figure 5-4  Load Duration Curve for Enterococci in Drowning Creek
(OK121600030090_00)
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Figure 5-5  Load Duration Curve for Fecal Coliform in Horse Creek
(OK121600030160_00)
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Figure 5-6  Load Duration Curve for Fecal Coliform in Fly Creek
(OK121600030180_00)
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Figure 5-7  Load Duration Curve for Enterococci in Little Horse Creek
(OK121600030190_00)
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Figure 5-8  Load Duration Curve for E. Coli in Cave Springs Branch
(OK121600030340_00)
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Figure 5-9  Load Duration Curve for Enterococci in Bk River (OK121600030440_00)
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Figure 5-10 Load Duration Curve for Enterococci inHoney Creek
(OK121600030445_00)
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Figure 5-11 Load Duration Curve for Enterococci inSycamore Creek
(OK121600030510_00)
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Figure 5-12 Load Duration Curve for Enterococci inTar Creek
(OK121600040060_00)

1.E+04

Load at WQ Criterion
= = |oad at WQ Target
A ENT Observations Primary CR
B ENT Observations Secondary CR
= = =Wasteload Allocation

1.E+03

1.E+02

1.E+01

Enterococcus Daily Load (109/day)

1.E+00

1.E-01
0 10 20 30 40 50 60 70 80 90 100
Flow Exceedance Percentile

MDL} Neosho riv _FINAL_06-03-08.doc 5' 1 1 F I NAL
June 2008




Neosho River Basin Bacteria TMDLs

TMDL Calculations

Figure 5-13 Load Duration Curve for Fecal Coliformin Cow Creek
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Figure 5-15 Load Duration Curve for Fecal Coliformin Russell Creek
(OK121600040200_00)
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5.2  Wasteload Allocation

NPDES-permitted facilities are allocated a dailystetoad 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 for the NPDES-perrditi@cilities within the Neosho River
Study Area. The WLA for each facility is derivewiin the following equation:

WLA = WQS * flow * unit conversion factor (#/day)

Where:

WQS = 33, 200, and 126 cfu/100ml for Enterococeicél coliform, and E. coli respectively
flow (10° gal/day) = permitted flow

unit conversion factor = 37,854,120-igal/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 colifotimits 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-Permittd Facilities
NPDES Design Disin- Wasteload Allocation (cfu/day)
Waterbody ID Permit Name Flow fection Fecal i )
No. (mgd) Coliform E. Coli Enterococci
Locust Grove
OK121600010440_00 | 5, 1129772 | public Works 050 | Yes | 3.79E+09 | 2.38E+09 | 6.25E+08
Crutchfield Branch .
Authority
OK121600030090_00 |5, 5431976 | Jav Utilities 110 | Yes | 8.33E+09 | 5.25E+00 | 1.37E+09
Drowning Creek Authority
OK121600030160_00 | 5 nnp0656 | Afton Public o0/ | ves | 1.06E+09 | 6.68E+08 | 1.75E+08
Horse Creek Works Authority
OK121600030340_00 |, <o | Simmons 20 NA NA NA NA
Cave Springs Branch Foods, Inc.
AR0036480 | Sty of Sulphur 1 1 NA NA NA NA
Springs
MO0002500 | Tyson Food, Inc | 2.482 NA NA NA NA
Neosho,
MO0039926 | -1 o | 3.0 NA NA NA NA
MO0054721 | Noel WWTP 0.5 NA NA NA NA
MO0112101 ;f"b?;'znd' Inc- 1 5.402 NA NA NA NA
0K121600030440 00 Ga”d
Elk River oodman
MO0112534 | |/ oioD 0.130 NA NA NA NA
Park Place
MO0116505 | o S0 rp | 0.007 NA NA NA NA
MO0123986 Ialﬁ',' Meadows | 504 NA NA NA NA
MO0130176 | Micronics, LLC 1.20 NA NA NA NA
MOG010319 | Wilson 0.0039 | NA NA NA NA
Brothers, Inc.
OK121600030445_00 South West City
Honey Creek MO0036765 | 1 o 0.140 NA NA NA NA
0K0020320 | Gty of 0.32 No | 2.42E+09 | 1.53E+09 | 4.00E+08
Commerce
OK121600040060 00 |OK0032263 | City of Picher 0.18 No 1.36E+09 | 8.59E+08 2.25E+08
Tar Creek 0OK0038962 Sfi‘lrigg‘ssr’ec'a' 0.05 No | 3.79E+08 | 2.38E+08 | 6.25E+07
KS0081698 | City of Treece | 0.0286 | NA NA NA NA

* WLA calculations for facilities outside of Oklahtwa are not enforceable

For wastewater treatment facilities in Missouri,k&nsas and Kansas, WLAs are not
calculated in Table 5-2 because the state of Okt@hdoes not have any regulatory authority
over these facilities. The bacteria load from ¢éhixilities will be included as load allocation
(LA) in the TMDL calculations.
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Permitted stormwater discharges are considered pources. The WLA calculations for
MS4s must be expressed as different maximum lodsvable under different flow
conditions. Therefore the percentage of a watersheler a MS4 jurisdictional is used to
estimate the the MS4 contribution. The only urbadiarea designated as an MS4 within this
Study Area is the City of Miami located in the Tareek (OK121600040060_00) watershed.
The flow dependent calculations for the WLA eststitid for the City of Miami MS4 are
provided in Tables 5-3 and 5-15.

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 for WWTP and MS4s as follows:

LA =TMDL - WLA_WWTP — WLA_MS4 - 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 Oklahém@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 qualifadand by using the longest period of
USGS flow records when estimating flows to devdloy exceedance percentiles.

5.5 Margin of Safety

Federal regulations (40 CFR 8130.7(c)(1)) requirat fTMDLs include an MOS. The
MOS is a conservative measure incorporated intoTM®L equation 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 theBHDLs 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.
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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 litnitas and water quality.

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

Where thex WLA component can be further divided into WLA MAWTPs and WLA for
MS4s:

>~ WLA = WLA_WWTP + WLA_MS4

For each stream segment the TMDLs presented inreipisrt 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 eveVny:)w interval percentile (Tables 5-4 through
5-18). 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€ labd the simple equation of:

Average LA = average TMDL — MOS — WLA_WWTP - WLA_KIS

can provide an individual value for the LA in cositer day, which represents the area under
the TMDL target line and above the WLA line. FoGKk the load reduction will be the same
as the PRG established for the overall watersMgtien there are no continuous point sources
the WLA WWTP is zero. The continuous wastewatercltasges in other states are not
included in the WLA calculations because Oklahormnasdnot have any regulatory authority
over these facilities. The bacteria load from éhé&ilities will be considered as LA in the
TMDL calculations. The LDCs and TMDL calculatiofts additional bacterial indicators are
provided in Subsection 5.7.
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Table 5-3 TMDL Summary Examples
Indicator
. . TMDLT WLA_WWTPt | WLA_MS4 LAT MOST
Waterbody ID WQM Station Waterbody Name 222322 (cfulday) (cfulday) (chu/day) (cfulday) (cfulday)

0OK121600010060_00 0K121600010060D Ranger Creek EN 1.89E+09 0 0 1.70E+09 1.89E+08
0OK121600010100_00 0OK121600010100G Fourteenmile Creek EN 4. 76E+10 0 0 4.28E+10 4. 76E+09
OK121600010440_00 OKlZ%%gOSOFiOMO' Crutchfield Branch EN 1.35E+10 6.25E+08 0 1.15E+10 | 1.35E+09
0OK121600030090_00 0OK121600030090G Drowning Creek EN 1.06E+10 1.37E+09 0 8.18E+09 1.06E+09
0OK121600030160_00 0OK121600030160G Horse Creek FC 1.41E+10 1.06E+09 0 1.17E+10 1.41E+09
0OK121600030180_00 0K121600030180D Fly Creek FC 3.43E+09 0 0 3.08E+09 3.43E+08
0OK121600030190_00 0OK121600030190A Little Horse Creek EN 1.69E+09 0 0 1.52E+09 1.69E+08
0OK121600030340_00 0OK121600030340J Cave Springs Branch EC 2.58E+10 0 0 1.37E+10 2.58E+09
0OK121600030440_00 | OK121600030440-001AT Elk River EN 7.16E+11 0 0 6.35E+11 7.16E+10
0OK121600030445 00 | OK121600030445-001AT Honey Creek EN 3.7E+10 0 0 3.31E+10 3.7E+09
0OK121600030510_00 0OK121600030510D Sycamore Creek EN 3.52E+10 0 0 3.17E+10 3.52E+09
0OK121600040060_00 0OK121600040060D Tar Creek EN 1.32E+10 6.87E+08 1.32E+09 9.88E+09 1.32E+09
0OK121600040130_00 0OK121600040130G Cow Creek FC 9.79E+09 0 0 8.81E+09 9.79E+08
0OK121600040170_00 0OK121600040170G Fourmile Creek FC 9.72E+09 0 0 8.75E+09 9.72E+08
0OK121600040200_00 0OK121600040200G Russell Creek FC 1.22E+10 0 0 1.10E+10 1.22E+09

T Derived for illustrative purposes at the mediawfvalue

* WLA calculations for facilities outside of Oklah@a are not enforceable
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Table 5-4 Enterococci TMDL Calculations for RangerCreek (OK121600010060_00)

Percentile Flow TMDL WLA LA MOS

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

1538 4.06E+12 0 3.66E+12 4.06E+11

58 1.54E+11 0 1.39E+11 1.54E+10

10 18 4.85E+10 0 4.37E+10 4.85E+09
15 9.5 2.50E+10 0 2.25E+10 2.50E+09
20 5.7 1.50E+10 0 1.35E+10 1.50E+09
25 3.8 1.01E+10 0 9.09E+09 1.01E+09
30 2.6 6.82E+09 0 6.14E+09 6.82E+08
35 1.9 4.92E+09 0 4 43E+09 4.92E+08
40 1.3 3.53E+09 0 3.18E+09 3.53E+08
45 1.0 2.65E+09 0 2.39E+09 2.65E+08
50 0.72 1.89E+09 0 1.70E+09 1.89E+08
55 0.53 1.39E+09 0 1.25E+09 1.39E+08
60 0.38 1.01E+09 0 9.13E+08 1.01E+08
65 0.29 7.57E+08 0 6.82E+08 7.57E+07
70 0.20 5.30E+08 0 4.77E+08 5.30E+07
75 0.15 3.91E+08 0 3.52E+08 3.91E+07
80 0.11 2.90E+08 0 2.61E+08 2.90E+07
85 0.09 2.27E+08 0 2.05E+08 2.27E+07
90 0.06 1.64E+08 0 1.48E+08 1.64E+07
95 0.04 1.14E+08 0 1.02E+08 1.14E+07
100 0.005 1.26E+07 0 1.14E+07 1.26E+06
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-5 Enterococci TMDL Calculations for Fourteeamile Creek
(OK121600010100_00)
Percentile Flow TMDL WLA LA MOS

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

2995 7.91E+12 0 7.12E+12 7.91E+11

115 3.03E+11 0 2.73E+11 3.03E+10
10 75 1.98E+11 0 1.78E+11 1.98E+10
15 54 1.43E+11 0 1.28E+11 1.43E+10
20 43 1.13E+11 0 1.01E+11 1.13E+10
25 35 9.27E+10 0 8.34E+10 9.27E+09
30 30 8.02E+10 0 7.21E+10 8.02E+09
35 26 6.76E+10 0 6.09E+10 6.76E+09
40 23 6.01E+10 0 5.41E+10 6.01E+09
45 21 5.51E+10 0 4.96E+10 5.51E+09
50 18 4.76E+10 0 4.28E+10 4.76E+09
55 16 4.26E+10 0 3.83E+10 4.26E+09
60 14 3.76E+10 0 3.38E+10 3.76E+09
65 12 3.26E+10 0 2.93E+10 3.26E+09
70 11 3.01E+10 0 2.71E+10 3.01E+09
75 9.5 2.50E+10 0 2.25E+10 2.50E+09
80 8.2 2.15E+10 0 1.94E+10 2.15E+09
85 7.0 1.85E+10 0 1.67E+10 1.85E+09
90 5.5 1.45E+10 0 1.31E+10 1.45E+09
95 3.9 1.04E+10 0 9.36E+09 1.04E+09
100 0.4 1.00E+09 0 9.02E+08 1.00E+08
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-6 Enterococci TMDL Calculations for Crutchfield Branch
(OK121600010440_00)
Percentile Flow TMDL WLA LA MOS

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

787 2.08E+12 6.25E+08 1.87E+12 2.08E+11

30 8.06E+10 6.25E+08 7.19E+10 8.06E+09

10 20 5.30E+10 6.25E+08 4.70E+10 5.30E+09
15 15 3.85E+10 6.25E+08 3.40E+10 3.85E+09
20 12 3.06E+10 6.25E+08 2.69E+10 3.06E+09
25 9.6 2.53E+10 6.25E+08 2.22E+10 2.53E+09
30 8.3 2.21E+10 6.25E+08 1.92E+10 2.21E+09
35 7.1 1.88E+10 6.25E+08 1.63E+10 1.88E+09
40 6.4 1.68E+10 6.25E+08 1.45E+10 1.68E+09
45 5.9 1.55E+10 6.25E+08 1.33E+10 1.55E+09
50 5.1 1.35E+10 6.25E+08 1.15E+10 1.35E+09
55 4.6 1.22E+10 6.25E+08 1.04E+10 1.22E+09
60 4.1 1.09E+10 6.25E+08 9.17E+09 1.09E+09
65 3.6 9.57E+09 6.25E+08 7.99E+09 9.57E+08
70 3.4 8.91E+09 6.25E+08 7.40E+09 8.91E+08
75 2.9 7.60E+09 6.25E+08 6.21E+09 7.60E+08
80 2.5 6.68E+09 6.25E+08 5.38E+09 6.68E+08
85 2.2 5.89E+09 6.25E+08 4.67E+09 5.89E+08
90 1.8 4.84E+09 6.25E+08 3.73E+09 4.84E+08
95 1.4 3.75E+09 6.25E+08 2.75E+09 3.75E+08
100 0.49 1.29E+09 6.25E+08 5.32E+08 1.29E+08
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-7 Enterococci TMDL Calculations for Drowning Creek
(OK121600030090_00)
Percentile Flow TMDL WLA LA MOS

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

773 2.04E+12 1.37E+09 1.84E+12 2.04E+11

43 1.12E+11 1.37E+09 9.98E+10 1.12E+10
10 23 6.04E+10 1.37E+09 5.30E+10 6.04E+09
15 15 3.94E+10 1.37E+09 3.41E+10 3.94E+09
20 10 2.71E+10 1.37E+09 2.30E+10 2.71E+09
25 8.1 2.14E+10 1.37E+09 1.79E+10 2.14E+09
30 6.4 1.69E+10 1.37E+09 1.39E+10 1.69E+09
35 5.6 1.48E+10 1.37E+09 1.19E+10 1.48E+09
40 5.2 1.37E+10 1.37E+09 1.10E+10 1.37E+09
45 4.4 1.16E+10 1.37E+09 9.09E+09 1.16E+09
50 4.0 1.06E+10 1.37E+09 8.18E+09 1.06E+09
55 3.6 9.64E+09 1.37E+09 7.30E+09 9.64E+08
60 3.1 8.15E+09 1.37E+09 5.96E+09 8.15E+08
65 2.6 6.86E+09 1.37E+09 4.80E+09 6.86E+08
70 2.3 6.12E+09 1.37E+09 4.13E+09 6.12E+08
75 2.1 5.44E+09 1.37E+09 3.52E+09 5.44E+08
80 1.9 4.97E+09 1.37E+09 3.10E+09 4.97E+08
85 1.7 4.59E+09 1.37E+09 2.76E+09 4.59E+08
90 1.5 3.83E+09 1.37E+09 2.07E+09 3.83E+08
95 1.2 3.11E+09 1.37E+09 1.43E+09 3.11E+08
100 0.1 1.53E+09 1.37E+09 0.00E+00 1.53E+08

lainTHDLIParsonS20075 Nessh her 221k _FINAL 060508406 5-21 FINAL

June 2008




Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-8 Fecal Coliform TMDL Calculations for Horse Creek
(OK121600030160_00)
Percentile Flow TMDL WLA LA MOS

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

2869 2.81E+13 1.06E+09 2.53E+13 2.81E+12

110 1.07E+12 1.06E+09 9.65E+11 1.07E+11
10 35 3.41E+11 1.06E+09 3.06E+11 3.41E+10
15 18 1.75E+11 1.06E+09 1.57E+11 1.75E+10
20 11 1.07E+11 1.06E+09 9.56E+10 1.07E+10
25 7.2 7.08E+10 1.06E+09 6.27E+10 7.08E+09
30 5.0 4.90E+10 1.06E+09 4.31E+10 4.90E+09
35 3.7 3.59E+10 1.06E+09 3.13E+10 3.59E+09
40 2.6 2.55E+10 1.06E+09 2.19E+10 2.55E+09
45 2.0 1.94E+10 1.06E+09 1.64E+10 1.94E+09
50 1.4 1.41E+10 1.06E+09 1.17E+10 1.41E+09
55 1.1 1.07E+10 1.06E+09 8.53E+09 1.07E+09
60 0.84 8.21E+09 1.06E+09 6.33E+09 8.21E+08
65 0.64 6.30E+09 1.06E+09 4.61E+09 6.30E+08
70 0.48 4.73E+09 1.06E+09 3.19E+09 4.73E+08
75 0.38 3.77E+09 1.06E+09 2.33E+09 3.77E+08
80 0.32 3.16E+09 1.06E+09 1.78E+09 3.16E+08
85 0.27 2.63E+09 1.06E+09 1.31E+09 2.63E+08
90 0.22 2.20E+09 1.06E+09 9.18E+08 2.20E+08
95 0.19 1.85E+09 1.06E+09 6.04E+08 1.85E+08
100 0.12 1.18E+09 1.06E+09 0.00E+00 1.18E+08
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-9 Fecal Coliform TMDL Calculations for Fly Creek (OK121600030180_00)
Percentile Flow TMDL WLA LA MOS

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

751 7.35E+12 0 6.62E+12 7.35E+11

28 2.79E+11 0 2.51E+11 2.79E+10

10 9.0 8.78E+10 0 7.90E+10 8.78E+09

15 4.6 4.52E+10 0 4.07E+10 4.52E+09

20 2.8 2.72E+10 0 2.45E+10 2.72E+09

25 1.9 1.83E+10 0 1.64E+10 1.83E+09

30 1.3 1.23E+10 0 1.11E+10 1.23E+09

35 0.9 8.91E+09 0 8.01E+09 8.91E+08

40 0.7 6.39E+09 0 5.75E+09 6.39E+08

45 0.5 4.80E+09 0 4.32E+09 4.80E+08

50 0.35 3.43E+09 0 3.08E+09 3.43E+08

55 0.26 2.51E+09 0 2.26E+09 2.51E+08

60 0.19 1.84E+09 0 1.65E+09 1.84E+08

65 0.14 1.37E+09 0 1.23E+09 1.37E+08

70 0.10 9.59E+08 0 8.63E+08 9.59E+07

75 0.07 7.08E+08 0 6.37E+08 7.08E+07

80 0.05 5.25E+08 0 4.73E+08 5.25E+07

85 0.04 4.11E+08 0 3.70E+08 4.11E+07

90 0.03 2.97E+08 0 2.67E+08 2.97E+07

95 0.02 2.06E+08 0 1.85E+08 2.06E+07
100 0.00 2.28E+07 0 2.06E+07 2.28E+06
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-10  Enterococci TMDL Calculations for Little Horse Creek
(OK121600030190_00)
Percentile Flow TMDL WLA LA MOS

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

1375 3.63E+12 0 3.27E+12 3.63E+11

52 1.38E+11 0 1.24E+11 1.38E+10

10 16 4.34E+10 0 3.90E+10 4.34E+09
15 8.5 2.23E+10 0 2.01E+10 2.23E+09
20 5.1 1.34E+10 0 1.21E+10 1.34E+09
25 3.4 9.02E+09 0 8.12E+09 9.02E+08
30 2.3 6.09E+09 0 5.48E+09 6.09E+08
35 1.7 4.40E+09 0 3.96E+09 4.40E+08
40 1.2 3.16E+09 0 2.84E+09 3.16E+08
45 0.90 2.37E+09 0 2.13E+09 2.37E+08
50 0.64 1.69E+09 0 1.52E+09 1.69E+08
55 0.47 1.24E+09 0 1.12E+09 1.24E+08
60 0.34 9.07E+08 0 8.16E+08 9.07E+07
65 0.26 6.77E+08 0 6.09E+08 6.77E+07
70 0.18 4.74E+08 0 4.26E+08 4.74E+07
75 0.13 3.50E+08 0 3.15E+08 3.50E+07
80 0.10 2.59E+08 0 2.33E+08 2.59E+07
85 0.08 2.03E+08 0 1.83E+08 2.03E+07
90 0.06 1.47E+08 0 1.32E+08 1.47E+07
95 0.04 1.02E+08 0 9.14E+07 1.02E+07
100 0.004 1.13E+07 0 1.02E+07 1.13E+06
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-11  E. Coli TMDL Calculations for Cave Springs Branch
(OK121600030340_00)
Percentile Flow TMDL WLA LA MOS

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

263 2.61E+12 0 2.35E+12 2.61E+11

9.2 9.14E+10 0 8.22E+10 9.14E+09
10 6.5 6.46E+10 0 5.81E+10 6.46E+09
15 5.2 5.17E+10 0 4.65E+10 5.17E+09
20 4.6 4.57E+10 0 4.11E+10 4.57E+09
25 4.1 4.07E+10 0 3.67E+10 4.07E+09
30 3.7 3.68E+10 0 3.31E+10 3.68E+09
35 3.3 3.28E+10 0 2.95E+10 3.28E+09
40 3.0 2.98E+10 0 2.68E+10 2.98E+09
45 2.8 2.78E+10 0 2.50E+10 2.78E+09
50 2.6 2.58E+10 0 2.32E+10 2.58E+09
55 25 2.48E+10 0 2.23E+10 2.48E+09
60 2.4 2.38E+10 0 2.15E+10 2.38E+09
65 2.3 2.28E+10 0 2.06E+10 2.28E+09
70 2.2 2.19E+10 0 1.97E+10 2.19E+09
75 2.1 2.09E+10 0 1.88E+10 2.09E+09
80 2.0 1.99E+10 0 1.79E+10 1.99E+09
85 1.8 1.79E+10 0 1.61E+10 1.79E+09
90 1.7 1.69E+10 0 1.52E+10 1.69E+09
95 1.6 1.59E+10 0 1.43E+10 1.59E+09
100 0.79 7.85E+09 0 7.06E+09 7.85E+08
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-12  Enterococci TMDL Calculations for Elk River (OK121600030440_00)
Percentile Flow TMDL WWTP WLA MS4 WLA LA MOS

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

0 52500 1.39E+14 0 2.87E+11 1.25E+14 1.39E+13

5 2350 6.21E+12 0 1.29E+10 5.58E+12 6.21E+11
10 1400 3.70E+12 0 7.66E+09 3.32E+12 3.70E+11
15 993 2.62E+12 0 5.43E+09 2.36E+12 2.62E+11
20 767 2.03E+12 0 4.20E+09 1.82E+12 2.03E+11
25 609.5 1.61E+12 0 3.33E+09 1.45E+12 1.61E+11
30 501 1.32E+12 0 2.74E+09 1.19E+12 1.32E+11
35 423 1.12E+12 0 2.31E+09 1.00E+12 1.12E+11
40 364 9.62E+11 0 1.99E+09 8.64E+11 9.62E+10
45 314 8.30E+11 0 1.72E+09 7.45E+11 8.30E+10
50 271 7.16E+11 0 1.48E+09 6.43E+11 7.16E+10
55 233 6.16E+11 0 1.27E+09 5.53E+11 6.16E+10
60 202 5.34E+11 0 1.10E+09 4.79E+11 5.34E+10
65 176 4.65E+11 0 9.63E+08 4,18E+11 4.65E+10
70 154 4.07E+11 0 8.42E+08 3.65E+11 4.07E+10
75 134 3.54E+11 0 7.33E+08 3.18E+11 3.54E+10
80 116 3.07E+11 0 6.34E+08 2.75E+11 3.07E+10
85 99 2.62E+11 0 5.41E+08 2.35E+11 2.62E+10
90 81 2.14E+11 0 4.43E+08 1.92E+11 2.14E+10
95 61 1.61E+11 0 3.34E+08 1.45E+11 1.61E+10
100 5.1 1.35E+10 0 2.79E+07 1.21E+10 1.35E+09
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-13  Enterococci TMDL Calculations for HoneyCreek (OK121600030445 00)
Percentile Flow TMDL WLA LA MOS
(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)

1320 3.49E+12 0 3.14E+12 3.49E+11

94 2.48E+11 0 2.24E+11 2.48E+10

10 57 1.50E+11 0 1.35E+11 1.50E+10

15 39 1.03E+11 0 9.27E+10 1.03E+10

20 29 7.66E+10 0 6.90E+10 7.66E+09

25 24 6.34E+10 0 5.71E+10 6.34E+09

30 21 5.55E+10 0 4.99E+10 5.55E+09

35 18 4.76E+10 0 4.28E+10 4.76E+09

40 17 4.49E+10 0 4.04E+10 4.49E+09

45 15 3.96E+10 0 3.57E+10 3.96E+09

50 14 3.70E+10 0 3.33E+10 3.70E+09

55 13 3.43E+10 0 3.09E+10 3.43E+09

60 12 3.17E+10 0 2.85E+10 3.17E+09

65 10 2.64E+10 0 2.38E+10 2.64E+09

70 9.2 2.43E+10 0 2.19E+10 2.43E+09

75 8.3 2.19E+10 0 1.97E+10 2.19E+09

80 7.7 2.03E+10 0 1.83E+10 2.03E+09

85 7.2 1.90E+10 0 1.71E+10 1.90E+09

90 6.2 1.64E+10 0 1.47E+10 1.64E+09

95 5.0 1.32E+10 0 1.19E+10 1.32E+09
100 2.9 7.66E+09 0 6.90E+09 7.66E+08
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-14  Enterococci TMDL Calculations for Sycamee Creek
(OK121600030510_00)
Percentile Flow TMDL WLA LA MOS

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

1256 3.32E+12 0 2.99E+12 3.32E+11

89 2.36E+11 0 2.13E+11 2.36E+10

10 54 1.43E+11 0 1.29E+11 1.43E+10
15 37 9.80E+10 0 8.82E+10 9.80E+09
20 28 7.29E+10 0 6.56E+10 7.29E+09
25 23 6.03E+10 0 5.43E+10 6.03E+09
30 20 5.20E+10 0 4.68E+10 5.20E+09
35 17 4.52E+10 0 4.07E+10 4.52E+09
40 16 4.27E+10 0 3.85E+10 4.27E+09
45 14 3.77E+10 0 3.39E+10 3.77E+09
50 13 3.52E+10 0 3.17E+10 3.52E+09
55 12 3.27E+10 0 2.94E+10 3.27E+09
60 11 3.02E+10 0 2.71E+10 3.02E+09
65 9.5 2.51E+10 0 2.26E+10 2.51E+09
70 8.8 2.31E+10 0 2.08E+10 2.31E+09
75 8.0 2.11E+10 0 1.90E+10 2.11E+09
80 7.3 1.93E+10 0 1.74E+10 1.93E+09
85 6.8 1.81E+10 0 1.63E+10 1.81E+09
90 5.9 1.56E+10 0 1.40E+10 1.56E+09
95 4.8 1.26E+10 0 1.13E+10 1.26E+09
100 2.8 7.28E+09 0 6.56E+09 7.28E+08
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Neosho River Basin Bacteria TMDLSs TMDL Calculations

Table 5-15  Enterococci TMDL Calculations for Tar Creek (OK121600040060_00)

Percentile Flow TMDL WLA WWTP | WLA _MS4 LA MOS
(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
8200 2.17E+13 6.87E+08 2.30E+12 1.72E+13 2.17E+12
195 5.15E+11 6.87E+08 5.46E+10 4.08E+11 5.15E+10
10 73 1.93E+11 6.87E+08 2.04E+10 1.52E+11 1.93E+10
15 38 1.00E+11 6.87E+08 1.06E+10 7.91E+10 1.00E+10
20 25 6.61E+10 6.87E+08 6.94E+09 5.18E+10 6.61E+09
25 17 4.49E+10 6.87E+08 4.69E+09 3.50E+10 4.49E+09
30 12 3.17E+10 6.87E+08 3.29E+09 2.46E+10 3.17E+09
35 9.3 2.46E+10 6.87E+08 2.53E+09 1.89E+10 2.46E+09
40 7.1 1.88E+10 6.87E+08 1.91E+09 1.43E+10 1.88E+09
45 5.8 1.53E+10 6.87E+08 1.55E+09 1.16E+10 1.53E+09
50 5.0 1.32E+10 6.87E+08 1.32E+09 9.88E+09 1.32E+09
55 4.4 1.16E+10 6.87E+08 1.15E+09 8.62E+09 1.16E+09
60 3.8 1.00E+10 6.87E+08 9.86E+08 7.36E+09 1.00E+09
65 3.1 8.19E+09 6.87E+08 7.89E+08 5.90E+09 8.19E+08
70 2.6 6.87E+09 6.87E+08 6.49E+08 4.85E+09 6.87E+08
75 2.3 6.08E+09 6.87E+08 5.65E+08 4.22E+09 6.08E+08
80 1.9 5.02E+09 6.87E+08 4.52E+08 3.38E+09 5.02E+08
85 15 3.96E+09 6.87E+08 3.40E+08 2.54E+09 3.96E+08
90 1.0 2.72E+09 6.87E+08 2.08E+08 1.55E+09 2.72E+08
95 0.59 1.56E+09 6.87E+08 8.50E+07 6.35E+08 1.56E+08
100 0.07 8.03E+08 6.87E+08 0.00E+00 0.00E+00 8.03E+07
panmingiTMDLIParsonsi2007 Neoshoriver(ZZ3hm_FINAL_06:03-08.doc 5-29 FINAL

June 2008




Neosho River Basin Bacteria TMDLSs TMDL Calculations

Table 5-16  Fecal Coliform TMDL Calculations for CowCreek (OK121600040130_00)

Percentile Flow TMDL WLA LA MOS

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

0 2147 2.10E+13 0 1.89E+13 2.10E+12
5 81 7.96E+11 0 7.16E+11 7.96E+10
10 26 2.51E+11 0 2.26E+11 2.51E+10
15 13 1.29E+11 0 1.16E+11 1.29E+10
20 7.9 7.76E+10 0 6.99E+10 7.76E+09
25 5.3 5.22E+10 0 4.70E+10 5.22E+09
30 3.6 3.52E+10 0 3.17E+10 3.52E+09
35 2.6 2.54E+10 0 2.29E+10 2.54E+09
40 1.9 1.83E+10 0 1.64E+10 1.83E+09
45 1.4 1.37E+10 0 1.23E+10 1.37E+09
50 1.0 9.79E+09 0 8.81E+09 9.79E+08
55 0.73 7.18E+09 0 6.46E+09 7.18E+08
60 0.54 5.25E+09 0 4.72E+09 5.25E+08
65 0.40 3.91E+09 0 3.52E+09 3.91E+08
70 0.28 2.74E+09 0 2.47E+09 2.74E+08
75 0.21 2.02E+09 0 1.82E+09 2.02E+08
80 0.15 1.50E+09 0 1.35E+09 1.50E+08
85 0.12 1.17E+09 0 1.06E+09 1.17E+08
90 0.09 8.48E+08 0 7.63E+08 8.48E+07
95 0.06 5.87E+08 0 5.28E+08 5.87E+Q7
100 0.01 6.52E+07 0 5.87E+Q7 6.52E+06
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Neosho River Basin Bacteria TMDLSs

TMDL Calculations

Table 5-17  Fecal Coliform TMDL Calculations for Foumile Creek
(OK121600040170_00)
Percentile Flow TMDL WLA LA MOS

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

0 2132 2.09E+13 0 1.88E+13 2.09E+12
5 81 7.91E+11 0 7.12E+11 7.91E+10
10 25 2.49E+11 0 2.24E+11 2.49E+10
15 13 1.28E+11 0 1.16E+11 1.28E+10
20 7.9 7.71E+10 0 6.94E+10 7.71E+09
25 5.3 5.18E+10 0 4.67E+10 5.18E+09
30 3.6 3.50E+10 0 3.15E+10 3.50E+09
35 2.6 2.53E+10 0 2.27E+10 2.53E+09
40 1.9 1.81E+10 0 1.63E+10 1.81E+09
45 1.4 1.36E+10 0 1.22E+10 1.36E+09
50 0.99 9.72E+09 0 8.75E+09 9.72E+08
55 0.73 7.13E+09 0 6.42E+09 7.13E+08
60 0.53 5.21E+09 0 4.69E+09 5.21E+08
65 0.40 3.89E+09 0 3.50E+09 3.89E+08
70 0.28 2.72E+09 0 2.45E+09 2.72E+08
75 0.21 2.01E+09 0 1.81E+09 2.01E+08
80 0.15 1.49E+09 0 1.34E+09 1.49E+08
85 0.12 1.17E+09 0 1.05E+09 1.17E+08
90 0.09 8.42E+08 0 7.58E+08 8.42E+07
95 0.06 5.83E+08 0 5.25E+08 5.83E+07
100 0.01 6.48E+07 0 5.83E+07 6.48E+06
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Neosho River Basin Bacteria TMDLSs TMDL Calculations

Table 5-18  Fecal Coliform TMDL Calculations for Russell Creek
(OK121600040200_00)
Percentile Flow TMDL WLA LA MOS

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

2,683 2.63E+13 0 2.36E+13 2.63E+12

102 9.95E+11 0 8.95E+11 9.95E+10

10 32 3.13E+11 0 2.82E+11 3.13E+10
15 17 1.62E+11 0 1.45E+11 1.62E+10
20 9.9 9.70E+10 0 8.73E+10 9.70E+09
25 6.7 6.52E+10 0 5.87E+10 6.52E+09
30 4.5 4.40E+10 0 3.96E+10 4.40E+09
35 3.3 3.18E+10 0 2.86E+10 3.18E+09
40 2.3 2.28E+10 0 2.06E+10 2.28E+09
45 1.8 1.71E+10 0 1.54E+10 1.71E+09
50 1.3 1.22E+10 0 1.10E+10 1.22E+09
55 0.92 8.97E+09 0 8.07E+09 8.97E+08
60 0.67 6.56E+09 0 5.90E+09 6.56E+08
65 0.50 4.89E+09 0 4.40E+09 4.89E+08
70 0.35 3.43E+09 0 3.08E+09 3.43E+08
75 0.26 2.53E+09 0 2.28E+09 2.53E+08
80 0.19 1.88E+09 0 1.69E+09 1.88E+08
85 0.15 1.47E+09 0 1.32E+09 1.47E+08
90 0.11 1.06E+09 0 9.54E+08 1.06E+08
95 0.08 7.34E+08 0 6.61E+08 7.34E+07
100 0.01 8.16E+07 0 7.34E+07 8.16E+06

5.7 LDCs and TMDL Calculations for Additional Bacte rial Indicators

As mentioned previously in Section 5.1, USEPA ragahs at 40 CFR 130.7(c) (1)
require TMDLs to take into account critical condits for stream flow, loading, and all
applicable water quality standards. To accompiigh, available instream WQM data were
evaluated with respect to flows and magnitude ofewauality criteria exceedance using
LDCs. Furthermore as required, TMDL calculatioref LDCs for all bacterial indicators not
supporting the PBCR use were prepared. The rentpinbCs and TMDL calculations for
additional bacterial indicators are shown in Figusel6 through 5-22 and Tables 5-19 through
5-25 respectively.
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TMDL Calculations

Figure 5-16 Load Duration Curve for Fecal Coliformin Fourteenmile Creek
(OK121600010100_00)
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* there is no wasteload allocation for this watehypo

Table 5-19  Fecal Coliform TMDL Calculations for Fouteenmile Creek
(OK121600010100_00)
Percentile Flow TMDL WLA LA MOS

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

0 1566.9 | 1.53E+13 0 1.38E+13 | 1.53E+12

5 111.6 | 1.09E+12 0 9.83E+11 | 1.09E+11

10 66.3 6.49E+11 0 5.84E+11 | 6.49E+10

15 46.3 4.53E+11 0 4.08E+11 | 4.53E+10

20 34.4 3.37E+11 0 3.03E+11 | 3.37E+10

25 28.5 2.79E+11 0 251E+11 | 2.79E+10

30 24.6 2.40E+11 0 2.16E+11 | 2.40E+10

35 21.4 2.09E+11 0 1.88E+11 | 2.09E+10

40 20.2 1.97E+11 0 1.78E+11 | 1.97E+10

45 17.8 1.74E+11 0 1.57E+11 | 1.74E+10

50 16.6 1.63E+11 0 1.46E+11 | 1.63E+10

55 15.4 1.51E+11 0 1.36E+11 | 1.51E+10

60 14.2 1.39E+11 0 1.25E+11 | 1.39E+10

65 11.9 1.16E+11 0 1.04E+11 | 1.16E+10

70 10.9 1.07E+11 0 9.62E+10 | 1.07E+10

75 9.9 9.64E+10 0 8.68E+10 | 9.64E+09

80 9.1 8.94E+10 0 8.04E+10 | 8.94E+09

85 8.5 8.36E+10 0 7.52E+10 | 8.36E+09

90 7.4 7.20E+10 0 6.48E+10 | 7.20E+09

95 5.9 5.81E+10 0 5.23E+10 | 5.81E+09
100 3.4 3.37E+10 0 3.03E+10 | 3.37E+09
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Figure 5-17 Load Duration Curve for Fecal Coliformin Crutchfield Branch
(OK121600010440_00)
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Table 5-20 Fecal Coliform TMDL Calculations for Crutchfield Branch
(OK121600010440 _00)

Percentile Flow TMDL WLA LA MOS

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

0 786.7 7.70E+12 3.79E+09 | 6.93E+12 | 7.70E+11
5 30.5 2.98E+11 3.79E+09 | 2.65E+11 | 2.98E+10
10 20.0 1.96E+11 3.79E+09 | 1.73E+11 | 1.96E+10
15 14.6 1.43E+11 3.79E+09 | 1.25E+11 | 1.43E+10
20 11.6 1.13E+11 3.79E+09 | 9.82E+10 | 1.13E+10
25 9.6 9.39E+10 3.79E+09 | 8.07E+10 | 9.39E+09
30 8.3 8.17E+10 3.79E+09 | 6.98E+10 | 8.17E+09
35 7.1 6.95E+10 3.79E+09 | 5.88E+10 | 6.95E+09
40 6.4 6.22E+10 3.79E+09 | 5.22E+10 | 6.22E+09
45 5.9 5.74E+10 3.79E+09 | 4.78E+10 | 5.74E+09
50 5.11 5.01E+10 3.79E+09 | 4.13E+10 | 5.01E+09
55 4.62 4.52E+10 3.79E+09 | 3.69E+10 | 4.52E+09
60 412 4.03E+10 3.79E+09 | 3.25E+10 | 4.03E+09
65 3.62 3.54E+10 3.79E+09 | 2.81E+10 | 3.54E+09
70 3.37 3.30E+10 3.79E+09 | 2.59E+10 | 3.30E+09
75 2.88 2.81E+10 3.79E+09 | 2.15E+10 | 2.81E+09
80 2.53 2.4727E+10 | 3.79E+09 | 1.85E+10 | 2.47E+09
85 2.23 2.1805E+10 | 3.79E+09 | 1.58E+10 | 2.18E+09
90 1.83 1.7909E+10 | 3.79E+09 | 1.23E+10 | 1.79E+09
95 1.42 1.3891E+10 | 3.79E+09 | 8.72E+09 | 1.39E+09
100 0.49 4.76E+09 3.79E+09 | 4.98E+08 | 4.76E+08
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Figure 5-18 Load Duration Curve for E. Coli in Crutchfield Branch
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Table 5-21  E. Coli TMDL Calculations for Crutchfield Branch (OK121600010440_00)

Percentile Flow TMDL WLA LA MOS

(cfs) (cfu/day) (cfu/day) | (cfu/day) (cfu/day)
0 786.7 7.81E+12 | 2.38E+09 | 7.03E+12 | 7.81E+11
5 30.5 3.03E+11 | 2.38E+09 | 2.70E+11 | 3.03E+10
10 20.0 1.99E+11 | 2.38E+09 | 1.77E+11 | 1.99E+10
15 14.6 1.45E+11 | 2.38E+09 | 1.28E+11 | 1.45E+10
20 11.6 1.15E+11 | 2.38E+09 | 1.01E+11 | 1.15E+10
25 9.6 9.53E+10 | 2.38E+09 | 8.34E+10 | 9.53E+09
30 8.3 8.29E+10 | 2.38E+09 | 7.23E+10 | 8.29E+09
35 7.1 7.06E+10 | 2.38E+09 | 6.11E+10 | 7.06E+09
40 6.4 6.32E+10 | 2.38E+09 | 5.45E+10 | 6.32E+09
45 5.9 5.82E+10 | 2.38E+09 | 5.00E+10 | 5.82E+09
50 5.11 5.08E+10 | 2.38E+09 | 4.33E+10 | 5.08E+09
55 4.62 4.59E+10 | 2.38E+09 | 3.89E+10 | 4.59E+09
60 4.12 4.09E+10 | 2.38E+09 | 3.44E+10 | 4.09E+09
65 3.62 3.60E+10 | 2.38E+09 | 3.00E+10 | 3.60E+09
70 3.37 3.35E+10 | 2.38E+09 | 2.78E+10 | 3.35E+09
75 2.88 2.86E+10 | 2.38E+09 | 2.33E+10 | 2.86E+09
80 2.53 2.5098E+10 | 2.38E+09 | 2.02E+10 | 2.51E+09
85 2.23 2.2132E+10 | 2.38E+09 | 1.75E+10 | 2.21E+09
90 1.83 1.8178E+10 | 2.38E+09 | 1.40E+10 | 1.82E+09
95 1.42 1.4099E+10 | 2.38E+09 | 1.03E+10 | 1.41E+09
100 0.49 4.83E+09 | 2.38E+09 | 1.96E+09 | 4.83E+08
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Figure 5-19 Load Duration Curve for Fecal Coliformin Drowning Creek
(OK121600030090_00)
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Table 5-22  Fecal Coliform TMDL Calculations for Drowning Creek
(OK121600030090_00)
Percentile Flow TMDL WLA LA MOS
(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 773 7.56E+12 | 8.33E+09 6.80E+12 7.56E+11
5 43 4,16E+11 | 8.33E+09 3.66E+11 4.16E+10
10 23 2.24E+11 | 8.33E+09 1.93E+11 2.24E+10
15 15 1.46E+11 | 8.33E+09 1.23E+11 1.46E+10
20 10 1.00E+11 | 8.33E+09 8.19E+10 1.00E+10
25 8.1 7.94E+10 | 8.33E+09 6.32E+10 7.94E+09
30 6.4 6.27E+10 | 8.33E+09 4.81E+10 6.27E+09
35 5.6 5.47E+10 | 8.33E+09 4.09E+10 5.47E+09
40 5.2 5.07E+10 | 8.33E+09 3.73E+10 5.07E+09
45 4.4 4.31E+10 | 8.33E+09 3.04E+10 4.31E+09
50 4.0 3.93E+10 | 8.33E+09 2.71E+10 3.93E+09
55 3.6 3.57E+10 | 8.33E+09 2.38E+10 3.57E+09
60 3.1 3.02E+10 | 8.33E+09 1.88E+10 3.02E+09
65 2.6 2.54E+10 | 8.33E+09 1.45E+10 2.54E+09
70 2.3 2.27E+10 | 8.33E+09 1.21E+10 2.27E+09
75 2.1 2.02E+10 | 8.33E+09 9.81E+09 2.02E+09
80 1.9 1.84E+10 | 8.33E+09 8.23E+09 1.84E+09
85 1.7 1.70E+10 | 8.33E+09 6.99E+09 1.70E+09
90 1.5 1.42E+10 8.33E+09 4.44E+09 1.42E+09
95 1.2 1.15E+10 | 8.33E+09 2.04E+09 1.15E+09
100 0.1 9.25E+09 | 8.33E+09 0.00E+00 9.25E+08
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Figure 5-20 Load Duration Curve for Fecal Coliformin Little Horse Creek

(OK121600030190_00)
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Table 5-23  Fecal Coliform TMDL Calculations for Little Horse Creek
(OK121600030190_00)
Percentile Flow TMDL WLA LA MOS
(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 1375 1.35E+13 0 1.21E+13 1.35E+12
5 52 5.10E+11 0 4 59E+11 5.10E+10
10 16 1.61E+11 0 1.45E+11 1.61E+10
15 8.5 8.28E+10 0 7.45E+10 8.28E+09
20 5.1 497E+10 0 4.47E+10 4.97E+09
25 3.4 3.34E+10 0 3.01E+10 3.34E+09
30 2.3 2.26E+10 0 2.03E+10 2.26E+09
35 1.7 1.63E+10 0 1.47E+10 1.63E+09
40 1.2 1.17E+10 0 1.05E+10 1.17E+09
45 0.90 8.77E+09 0 7.90E+09 8.77E+08
50 0.64 6.27E+09 0 5.64E+09 6.27E+08
55 0.47 4.60E+09 0 4.14E+09 4.60E+08
60 0.34 3.36E+09 0 3.02E+09 3.36E+08
65 0.26 2.51E+09 0 2.26E+09 2.51E+08
70 0.18 1.75E+09 0 1.58E+09 1.75E+08
75 0.13 1.30E+09 0 1.17E+09 1.30E+08
80 0.10 9.61E+08 0 8.65E+08 9.61E+07
85 0.08 7.52E+08 0 6.77E+08 7.52E+07
90 0.06 5.43E+08 0 4.89E+08 5.43E+07
95 0.04 3.76E+08 0 3.38E+08 3.76E+07
100 0.00 4.18E+07 0 3.76E+07 4.18E+06
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Figure 5-21 Load Duration Curve for Fecal Coliformin Cave Springs Branch
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Table 5-24  Fecal Coliform TMDL Calculations for Cawe Springs Branch
(OK121600030340_00)
Percentile Flow TMDL WLA LA MOS

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

0 263 2.57E+12 0 2.32E+12 | 2.57E+11

5 9.2 9.00E+10 0 8.10E+10 | 9.00E+09

10 6.5 6.36E+10 0 5.72E+10 | 6.36E+09

15 5.2 5.09E+10 0 4.58E+10 | 5.09E+09

20 4.6 4.50E+10 0 4.05E+10 | 4.50E+09

25 4.1 4.01E+10 0 3.61E+10 | 4.01E+09

30 3.7 3.62E+10 0 3.26E+10 | 3.62E+09

35 3.3 3.23E+10 0 2.91E+10 | 3.23E+09

40 3.0 2.94E+10 0 2.64E+10 | 2.94E+09

45 2.8 2.74E+10 0 2.47E+10 | 2.74E+09

50 2.60 2.54E+10 0 2.29E+10 | 2.54E+09

55 2.50 2.45E+10 0 2.20E+10 | 2.45E+09

60 2.40 2.35E+10 0 2.11E+10 | 2.35E+09

65 2.30 2.25E+10 0 2.03E+10 | 2.25E+09

70 2.20 2.15E+10 0 1.94E+10 | 2.15E+09

75 2.10 2.06E+10 0 1.85E+10 | 2.06E+09

80 2.00 1.96E+10 0 1.76E+10 | 1.96E+09

85 1.80 1.76E+10 0 1.59E+10 | 1.76E+09

90 1.70 1.66E+10 0 1.50E+10 | 1.66E+09

95 1.60 1.57E+10 0 1.41E+10 | 1.57E+09

100 0.79 7.73E+09 0 6.96E+09 | 7.73E+08
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Figure 5-22 Load Duration Curve for Fecal Coliformin Honey Creek
(OK121600030445_00)
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Table 5-25  Fecal Coliform TMDL Calculations for Honey Creek
(OK121600030445_00)
Percentile Flow TMDL WLA LA MOS
(cfs) (cfu/day) (cfu/day) (cfu/day) (cfu/day)
0 1320 1.29E+13 0 1.16E+13 1.29E+12
5 94 9.20E+11 0 8.28E+11 9.20E+10
10 56.9 5.57E+11 0 5.01E+11 5.57E+10
15 39 3.82E+11 0 3.43E+11 | 3.82E+10
20 29 2.84E+11 0 2.55E+11 2.84E+10
25 24 2.35E+11 0 2.11E+11 2.35E+10
30 21 2.06E+11 0 1.85E+11 2.06E+10
35 18 1.76E+11 0 1.59E+11 1.76E+10
40 17 1.66E+11 0 1.50E+11 1.66E+10
45 15 1.47E+11 0 1.32E+11 1.47E+10
50 14 1.37E+11 0 1.23E+11 1.37E+10
55 13 1.27E+11 0 1.14E+11 1.27E+10
60 12 1.17E+11 0 1.06E+11 1.17E+10
65 10 9.79E+10 0 8.81E+10 9.79E+09
70 9.2 9.00E+10 0 8.10E+10 | 9.00E+09
75 8.3 8.12E+10 0 7.31E+10 8.12E+09
80 7.7 7.54E+10 0 6.78E+10 7.54E+09
85 7.2 7.05E+10 0 6.34E+10 7.05E+09
90 6.2 6.07E+10 0 5.46E+10 6.07E+09
95 5 4.89E+10 0 4.40E+10 4.89E+09
100 2.9 2.84E+10 0 2.55E+10 2.84E+09
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5.8 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 gsupcovide a reasonable assurance that
the pollutant reductions as required by these TMDPdus be achieved 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 qualitpdghout the state (ODEQ 2002). The CPP
can be viewed from ODEQ’s website dittp://www.deq.state.ok.us/WQDnew/pubs/
2002_cpp_final.pdf Table 5-26 provides a partial list of the stadetner agencies ODEQ will
collaborate with to address point and nonpoint@@ueduction goals established by TMDLSs.

Table 5-26  Partial 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

Nonpoint source pollution is managed by the Oklahddonservation Commission. The
primary mechanisms used for management of nonmauatce pollution are incentive-based
programs that support the installation of BMPs a@mtblic education and outreach. Other
programs include regulations and permits for CAF@ke CAFO Act, as administered by the
ODAFF, provides CAFO operators the necessary muadsinformation to deal with the manure
and wastewater animals produce so streams, lakeslspand groundwater sources are not
polluted.

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.

When a watershed extends into an adjacent staesaime reduction goal that applies to
the watershed within Oklahoma should also be cemedto apply to the watershed in the
adjacent state. These goals could be achieveddugtiens in some combination of nonpoint
sources and uncontrolled point sources. Since Okia has no authority over potential
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bacteria sources in adjacent states, these redaatem only be facilitated through cooperation
between Oklahoma agencies, the adjacent stateRAd E

The reduction rates called for in this TMDL reparé as high as 99 percent. The ODEQ
recognizes that achieving such high reductions may be realistic, especially since
unregulated nonpoint sources are a major causeeoftpairment. The high reduction rates are
not uncommon for pathogen-impaired waters. Simialuction rates are often found in other
pathogen TMDLs around the nation. The suitabiifythe current criteria for pathogens and
the beneficial uses of the receiving stream shdoddreviewed. For example, the Kansas
Department of Environmental Quality has proposeexiolude certain high flow conditions
during which pathogen standards will not applyha@ligh that exclusion was not approved by
the USEPA. Additionally, USEPA has been conductiegv epidemiology studies and may
develop new recommendations for pathogen critarthe near future.

Revisions to the current pathogen provisions ofa@&ima’s WQSs should be considered.
There are three basic approaches to such revitahsnay apply.

* Removing the PBCR use: This revision would require documentation in aeUs
Attainability Analysis that the use is not existiagd cannot be attained. It is unlikely
that this approach would be successful since tiseexidence that people do swim in
these waterbodies, thus constituting an existireg UExisting uses cannot be removed.

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

* Revising the existing numeric criteria: Oklahoma’s current pathogen criteria are
based on USEPA guidelines (See Implementation Gaalér Ambient Water Quality
Criteria for Bacteria, May 2002 Draft; and AmbiekVater Quality Criteria for
Bacteria-1986, January 1986). However, those ¢jueehave received much criticism
and USEPA studies that could result in revisionth&r recommendations are ongoing.
The use of the three indicators specified in Okhla's standards should be evaluated.
The numeric criteria values should also be evatlateng 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 fukdactions specified in these TMDLs will be
re-evaluated.
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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 submittethéoEPA for technical review and approval.
The report was technically approved by the EPA amuary 4, 2008. A public was published
on January 24, 2008 and the report was made alaifiabpublic review and comments. The
public comment period started on January 24, 2088 ended on March 10, 2008. Two
written comments were received: one from Dan Budle behave of Oklahoma Conservation
Commission, the other from Quang Pham on beha@ki@homa Department of Agriculture.

All comments were responded and the report wastagdaccordingly. The response to
comments was included in Appendix F of this report.
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AMBIENT WATER QUALITY BACTERIA DATA — 1997 TO 2006
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Appendix A
Ambient Water Quality Bacteria Data — 1997 to 2006
: Bacterig Bacteria Ssallrrﬁitlae
WQM Station Water Body Name Date Concentration " o
(#/100ml) Indicator Criteria
(#/1.00ml)

0OK121600010060D Ranger Creek 9/18/2001 1510 FC 400
0OK121600010060D Ranger Creek 8/14/2001 5 EC 406
0OK121600010060D Ranger Creek 9/18/2001 870 EC 406
0OK121600010060D Ranger Creek 10/23/2001 90 EC 2030
0OK121600010060D Ranger Creek 4/23/2002 340 EC 2030
0OK121600010060D Ranger Creek 5/29/2002 1780 EC 406
0OK121600010060D Ranger Creek 7/9/2002 50 EC 406
0OK121600010060D Ranger Creek 8/6/2002 10 EC 406
0OK121600010060D Ranger Creek 9/10/2002 10 EC 406
0OK121600010060D Ranger Creek 10/15/2002 20 EC 2030
0OK121600010060D Ranger Creek 4/8/2003 10 EC 2030
0OK121600010060D Ranger Creek 5/13/2003 810 EC 406
0OK121600010060D Ranger Creek 6/17/2003 80 EC 406
0OK121600010060D Ranger Creek 8/14/2001 35 ENT 108
0OK121600010060D Ranger Creek 9/18/2001 150 ENT 108
0OK121600010060D Ranger Creek 10/23/2001 50 ENT 540
0OK121600010060D Ranger Creek 10/23/2001 20 ENT 540
0OK121600010060D Ranger Creek 4/23/2002 220 ENT 540
0OK121600010060D Ranger Creek 5/29/2002 900 ENT 108
0OK121600010060D Ranger Creek 5/29/2002 150 ENT 108
0OK121600010060D Ranger Creek 7/9/2002 70 ENT 108
0OK121600010060D Ranger Creek 7/9/2002 30 ENT 108
0OK121600010060D Ranger Creek 8/6/2002 70 ENT 108
0OK121600010060D Ranger Creek 9/10/2002 40 ENT 108
0OK121600010060D Ranger Creek 10/15/2002 20 ENT 540
0OK121600010060D Ranger Creek 4/8/2003 10 ENT 540
0OK121600010060D Ranger Creek 4/8/2003 20 ENT 540
0OK121600010060D Ranger Creek 5/13/2003 850 ENT 108
0OK121600010060D Ranger Creek 5/13/2003 50 ENT 108
0OK121600010060D Ranger Creek 6/17/2003 20 ENT 108
0OK121600010100C Fourteenmile Creek 4/19/1999 500 FC 2000
0OK121600010100C Fourteenmile Creek 6/14/1999 100 FC 400
0K121600010100C Fourteenmile Creek 9/27/1999 100 FC 400
0K121600010100C Fourteenmile Creek 12/6/1999 100 FC 2000
0OK121600010100C Fourteenmile Creek 1/10/2000 100 FC 2000
0OK121600010100C Fourteenmile Creek 2/14/2000 100 FC 2000
0OK121600010100C Fourteenmile Creek 3/20/2000 100 FC 2000
0K121600010100C Fourteenmile Creek 3/28/2000 100 FC 2000
0K121600010100C Fourteenmile Creek 5/1/2000 7000 FC 400
0OK121600010100C Fourteenmile Creek 6/5/2000 100 FC 400
0OK121600010100C Fourteenmile Creek 7/10/2000 10 FC 400
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: Bacterig Bacteria Ssall?ng[;?e
WQM Station Water Body Name Date Concentration " o
(#/100ml) Indicator Criteria
(#/200ml)

0OK121600010100C Fourteenmile Creek 8/15/2000 10 FC 400
0OK121600010100C Fourteenmile Creek 9/18/2000 40 FC 400
0OK121600010100C Fourteenmile Creek 9/18/2000 10 FC 400
0OK121600010100C Fourteenmile Creek 10/24/2000 60 FC 2000
0OK121600010100C Fourteenmile Creek 11/28/2000 40 FC 2000
0OK121600010100C Fourteenmile Creek 1/8/2001 10 FC 2000
0OK121600010100C Fourteenmile Creek 2/13/2001 40 FC 2000
0OK121600010100C Fourteenmile Creek 3/20/2001 10 FC 2000
0OK121600010100C Fourteenmile Creek 8/15/2000 10 EC 2030
0OK121600010100C Fourteenmile Creek 9/18/2000 10 EC 2030
0OK121600010100C Fourteenmile Creek 10/24/2000 74 EC 2030
0OK121600010100C Fourteenmile Creek 11/28/2000 20 EC 2030
0OK121600010100C Fourteenmile Creek 1/8/2001 10 EC 2030
0OK121600010100C Fourteenmile Creek 2/13/2001 31 EC 20030
0OK121600010100C Fourteenmile Creek 3/20/2001 10 EC 2030
0OK121600010100C Fourteenmile Creek 9/18/2000 10 ENT 108
0OK121600010100C Fourteenmile Creek 10/24/2000 40 ENT 540
0OK121600010100C Fourteenmile Creek 11/28/2000 160 ENT 540
0OK121600010100C Fourteenmile Creek 1/8/2001 20 ENT 540
0OK121600010100C Fourteenmile Creek 2/13/2001 30 ENT 540
0OK121600010100C Fourteenmile Creek 3/20/2001 400 ENT 540
0OK121600010100G Fourteenmile Creek 4/19/1999 500 FC 2000
0OK121600010100G Fourteenmile Creek 6/14/1999 100 FC 400
0OK121600010100G Fourteenmile Creek 9/27/1999 100 FC 400
0OK121600010100G Fourteenmile Creek 12/6/1999 100 FC 2000
0OK121600010100G Fourteenmile Creek 1/10/2000 100 FC 2000
0OK121600010100G Fourteenmile Creek 2/14/2000 100 FC 2000
0OK121600010100G Fourteenmile Creek 3/20/2000 100 FC 2000
0OK121600010100G Fourteenmile Creek 3/28/2000 100 FC 2000
0OK121600010100G Fourteenmile Creek 5/1/2000 7000 FC 400
0OK121600010100G Fourteenmile Creek 6/5/2000 100 FC 400
0OK121600010100G Fourteenmile Creek 7/10/2000 10 FC 400
0OK121600010100G Fourteenmile Creek 8/15/2000 10 FC 400
0OK121600010100G Fourteenmile Creek 9/18/2000 40 FC 400
0OK121600010100G Fourteenmile Creek 10/24/2000 60 FC 2000
0OK121600010100G Fourteenmile Creek 11/28/2000 40 FC 2000
0OK121600010100G Fourteenmile Creek 1/8/2001 10 FC 2000
0OK121600010100G Fourteenmile Creek 2/13/2001 40 FC 2000
0OK121600010100G Fourteenmile Creek 3/20/2001 10 FC 2000
0OK121600010100G Fourteenmile Creek 9/18/2001 550 FC 400
0OK121600010100G Fourteenmile Creek 9/18/2001 690 FC 400
0OK121600010100G Fourteenmile Creek 8/15/2000 10 EC 406
0OK121600010100G Fourteenmile Creek 9/18/2000 10 EC 406
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: Bacterig Bacteria Ssall?ng[;?e
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/200ml)
(#/200ml)

0OK121600010100G Fourteenmile Creek 10/24/2000 74 EC 2030
0OK121600010100G Fourteenmile Creek 11/28/2000 20 EC 2030
0OK121600010100G Fourteenmile Creek 1/8/2001 10 EC 2030
0OK121600010100G Fourteenmile Creek 2/13/2001 31 EC 2030
0OK121600010100G Fourteenmile Creek 3/20/2001 10 EC 2030
0OK121600010100G Fourteenmile Creek 8/14/2001 55 EC 406
0OK121600010100G Fourteenmile Creek 9/18/2001 510 EC 406
0OK121600010100G Fourteenmile Creek 10/23/2001 70 EC 2030
0OK121600010100G Fourteenmile Creek 4/23/2002 1460 EC 2030
0OK121600010100G Fourteenmile Creek 5/29/2002 340 EC 406
0OK121600010100G Fourteenmile Creek 7/9/2002 490 EC 406
0OK121600010100G Fourteenmile Creek 8/6/2002 100 EC 406
0OK121600010100G Fourteenmile Creek 9/10/2002 110 EC 406
0OK121600010100G Fourteenmile Creek 10/15/2002 20 EC 2030
0OK121600010100G Fourteenmile Creek 4/7/2003 30 EC 2030
0OK121600010100G Fourteenmile Creek 5/13/2003 170 EC 406
0OK121600010100G Fourteenmile Creek 6/17/2003 20 EC 406
0OK121600010100G Fourteenmile Creek 9/18/2000 10 ENT 108
0OK121600010100G Fourteenmile Creek 10/24/2000 40 ENT 540
0OK121600010100G Fourteenmile Creek 11/28/2000 160 ENT 540
0OK121600010100G Fourteenmile Creek 1/8/2001 20 ENT 540
0OK121600010100G Fourteenmile Creek 2/13/2001 30 ENT 540
0OK121600010100G Fourteenmile Creek 3/20/2001 400 ENT 540
0OK121600010100G Fourteenmile Creek 8/14/2001 155 ENT 108
0OK121600010100G Fourteenmile Creek 8/14/2001 105 ENT 108
0OK121600010100G Fourteenmile Creek 9/18/2001 320 ENT 108
0OK121600010100G Fourteenmile Creek 9/18/2001 405 ENT 108
0OK121600010100G Fourteenmile Creek 10/23/2001 20 ENT 540
0OK121600010100G Fourteenmile Creek 10/23/2001 110 ENT 540
0OK121600010100G Fourteenmile Creek 4/23/2002 710 ENT 540
0OK121600010100G Fourteenmile Creek 4/23/2002 610 ENT 540
0OK121600010100G Fourteenmile Creek 4/23/2002 220 ENT 540
0OK121600010100G Fourteenmile Creek 5/29/2002 180 ENT 108
0OK121600010100G Fourteenmile Creek 5/29/2002 150 ENT 108
0OK121600010100G Fourteenmile Creek 5/29/2002 900 ENT 108
0OK121600010100G Fourteenmile Creek 7/9/2002 120 ENT 108
0OK121600010100G Fourteenmile Creek 7/9/2002 70 ENT 108
0OK121600010100G Fourteenmile Creek 7/9/2002 90 ENT 108
0OK121600010100G Fourteenmile Creek 8/6/2002 150 ENT 108
0OK121600010100G Fourteenmile Creek 8/6/2002 70 ENT 108
0OK121600010100G Fourteenmile Creek 9/10/2002 110 ENT 108
0OK121600010100G Fourteenmile Creek 9/10/2002 140 ENT 108
0OK121600010100G Fourteenmile Creek 9/10/2002 40 ENT 108
0OK121600010100G Fourteenmile Creek 10/15/2002 20 ENT 540
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Bacteria Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration ) amp .
(#/100ml) Indicator Criteria
(#/100ml)
0OK121600010100G Fourteenmile Creek 4/7/2003 20 ENT 540
OK121600010100G Fourteenmile Creek 5/13/2003 50 ENT 108
OK121600010100G Fourteenmile Creek 5/13/2003 20 ENT 108
OK121600010100G Fourteenmile Creek 5/13/2003 80 ENT 108
OK121600010100G Fourteenmile Creek 6/17/2003 20 ENT 108
121600010440-001SR Crutchfield Branch, off US| 551 5001 100 FC 400
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 55555001 800 FC 400
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 57515003 3000 FC 400
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 5555/500; 33000 FC 400
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 551 5001 6000 FC 400
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 551 5001 11000 FC 400
412, Locust Grove
121600010440-001sR | Crutehfield Branch, off US|, 555009 20 FC 2000
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 551 95007 700 FC 400
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 5754500, 2000 FC 400
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 5754500, 24192 FC 400
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| g7 4 5005 24900 FC 400
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 551 7/50, 43000 FC 400
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 5551 5001 309 EC 406
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 55/55/5001 512 EC 406
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 57515001 934 EC 406
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 5555/50; 12999.5 EC 406
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 551 5001 9208 EC 406
412, Locust Grove
121600010440-001sR | Crutehfield Branch, off US| 555 1 5001 4611 EC 406
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 551 9500, 959 EC 406
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 5754500, 985 EC 406
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| g7 4 5007 19862 EC 406
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 551 75005 12033 EC 406
412, Locust Grove
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Bacteria Bacteria SsallrrLgklae
WQM Station Water Body Name Date Concentration " amp .
(#/100ml) Indicator Criteria
(#/100ml)
121600010440-001SR Crutchfield Branch, off US| 551 5001 200 ENT 108
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 55555001 10000 ENT 108
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 57515003 7000 ENT 108
412, Locust Grove
121600010440-001SR Crutchfield Branch, off US| 5555/503 10000 ENT 108
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 5554 5001 41000 ENT 108
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 55 5 4 5001 30000 ENT 108
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 551 9500, 1000 ENT 108
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 5754500, 1700 ENT 108
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| g1 4 5005 4200 ENT 108
412, Locust Grove
121600010440-001sR | Srutehfield Branch, off US| 551 75005 11000 ENT 108
412, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 55/55/5001 17000 FC 400
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 57515001 6000 FC 400
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 5g55/5001 4000 FC 400
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 5551 500, 700 FC 400
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 551 9500 1200 FC 400
82, Locust Grove
121600010440-002sR | Srutehfield Branch, off US| 5754500, 1100 FC 400
82, Locust Grove
121600010440-002sR | Srutehfield Branch, off US| g1 4 5007 16600 FC 400
82, Locust Grove
121600010440-002sR | Srutehfield Branch, off US| 551 7500, 230 FC 400
82, Locust Grove
121600010440-002sR | Srutehfield Branch, off US| 555 2/5009 4106 EC 406
82, Locust Grove
121600010440-002sR | Srutehfield Branch, off US| 57555009 285 EC 406
82, Locust Grove
121600010440-002sR | Srutehfield Branch, off US| g 555009 1354 EC 406
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 5551 500, 529 EC 406
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 551 9500 084 EC 406
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 57545, 1576 EC 406
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US| 557 415007 9208 EC 406
82, Locust Grove
J:\planning\TMDL\Parsons\2007\5 Neosho river(22)38fn_FINAL_06-03-08.doc A'5 FI NAL

June 2008




Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssallrrﬁitlae
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/100ml)
(#/100ml)
121600010440-002SR Crutchfield Branch, off US| 5,1 7/5002 262 EC 406
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US | 057/5001 1800 ENT 108
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US | 73,5001 2000 ENT 108
82, Locust Grove
121600010440-002SR Crutchfield Branch, off US | ,q/57/5001 9000 ENT 108
82, Locust Grove
121600010440-002sR | Crutchfield Branch, off US| o059 560 600 ENT 108
82, Locust Grove
121600010440-002sR | Crutchfield Branch, off US| 51 9/500 800 ENT 108
82, Locust Grove
121600010440-002sR | Crutchfield Branch, off US| 7/55/5645 1600 ENT 108
82, Locust Grove
121600010440-002sR | Crutchfield Branch, off US| /) 4560 11200 ENT 108
82, Locust Grove
121600010440-002sR | Crutchfield Branch, off US| g1 71560 110 ENT 108
82, Locust Grove
OK121600030090G Drowning Creek 412611999 8000 FC 2000
OK121600030090G Drowning Creek 5/24/1999 100 FC 400
OK121600030090G Drowning Creek 6/21/1999 100 FC 400
OK121600030090G Drowning Creek 7/19/1999 100 FC 400
OK121600030090G Drowning Creek 8/23/1999 300 FC 400
OK121600030090G Drowning Creek 10/4/1999 100 FC 2000
OK121600030090G Drowning Creek 12/13/1999 100 FC 2000
OK121600030090G Drowning Creek 1/18/2000 100 FC 2000
OK121600030090G Drowning Creek 212212000 100 FC 2000
OK121600030090G Drowning Creek 3/27/2000 100 FC 2000
OK121600030090G Drowning Creek 5/2/2000 2000 FC 400
OK121600030090G Drowning Creek 5/2/2000 200 FC 400
OK121600030090G Drowning Creek 6/6/2000 100 FC 400
OK121600030090G Drowning Creek 7/11/2000 500 FC 400
OK121600030090G Drowning Creek 8/14/2000 10 FC 400
OK121600030090G Drowning Creek 9/19/2000 120 FC 400
OK121600030090G Drowning Creek 10/23/2000 300 FC 2000
OK121600030090G Drowning Creek 1/9/2001 10 FC 2000
OK121600030090G Drowning Creek 2/12/2001 10 FC 2000
OK121600030090G Drowning Creek 3/19/2001 10 FC 2000
OK121600030090G Drowning Creek 9/17/2001 600 FC 400
OK121600030090G Drowning Creek 8/14/2000 10 EC 406
OK121600030090G Drowning Creek 9/19/2000 74 EC 406
OK121600030090G Drowning Creek 10/23/2000 487 EC 2030
OK121600030090G Drowning Creek 1/9/2001 20 EC 2030
OK121600030090G Drowning Creek 2/12/2001 10 EC 2030
OK121600030090G Drowning Creek 3/19/2001 10 EC 2030
OK121600030090G Drowning Creek 8/13/2001 25 EC 406
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssall?ng[;?e
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/200ml)
(#/200ml)

0K121600030090G Drowning Creek 9/17/2001 1040 EC 406
0K121600030090G Drowning Creek 10/22/2001 100 EC 2030
0K121600030090G Drowning Creek 4/22/2002 10 EC 2030
0K121600030090G Drowning Creek 5/28/2002 40 EC 406
0K121600030090G Drowning Creek 7/8/2002 10 EC 406
0K121600030090G Drowning Creek 8/5/2002 100 EC 406
0K121600030090G Drowning Creek 9/9/2002 20 EC 406
0K121600030090G Drowning Creek 10/14/2002 40 EC 2030
0K121600030090G Drowning Creek 4/7/2003 80 EC 2030
0K121600030090G Drowning Creek 5/13/2003 10 EC 406
0OK121600030090G Drowning Creek 6/16/2003 20 EC 406
0K121600030090G Drowning Creek 9/19/2000 80 ENT 108
0K121600030090G Drowning Creek 10/23/2000 400 ENT 540
0OK121600030090G Drowning Creek 1/9/2001 110 ENT 540
0K121600030090G Drowning Creek 2/12/2001 90 ENT 540
0K121600030090G Drowning Creek 3/19/2001 140 ENT 540
0K121600030090G Drowning Creek 8/13/2001 40 ENT 108
0K121600030090G Drowning Creek 9/17/2001 220 ENT 108
0K121600030090G Drowning Creek 10/22/2001 20 ENT 540
0K121600030090G Drowning Creek 4/22/2002 10 ENT 540
0K121600030090G Drowning Creek 4/22/2002 20 ENT 540
0K121600030090G Drowning Creek 5/28/2002 150 ENT 108
0K121600030090G Drowning Creek 5/28/2002 100 ENT 108
0K121600030090G Drowning Creek 7/8/2002 30 ENT 108
0K121600030090G Drowning Creek 8/5/2002 10 ENT 108
0K121600030090G Drowning Creek 9/9/2002 40 ENT 108
0K121600030090G Drowning Creek 10/14/2002 20 ENT 540
0OK121600030090G Drowning Creek 4/7/2003 70 ENT 540
0OK121600030090G Drowning Creek 4/7/2003 20 ENT 540
0K121600030090G Drowning Creek 5/13/2003 10 ENT 108
0OK121600030090G Drowning Creek 6/16/2003 40 ENT 108
0K121600030160G Horse Creek 4/26/1999 1500 FC 2000
0K121600030160G Horse Creek 5/24/1999 1300 FC 400
0K121600030160G Horse Creek 6/21/1999 2500 FC 400
0K121600030160G Horse Creek 7/19/1999 500 FC 400
0K121600030160G Horse Creek 8/23/1999 100 FC 400
0K121600030160G Horse Creek 10/4/1999 400 FC 2000
0K121600030160G Horse Creek 11/9/1999 100 FC 2000
0K121600030160G Horse Creek 12/13/1999 600 FC 2000
0K121600030160G Horse Creek 1/18/2000 100 FC 2000
0K121600030160G Horse Creek 2/22/2000 100 FC 2000
0K121600030160G Horse Creek 3/27/2000 2600 FC 2000
0K121600030160G Horse Creek 5/2/2000 12500 FC 400
0K121600030160G Horse Creek 6/6/2000 200 FC 400
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssallrrﬁitlae
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/1.00ml)
(#/200ml)

0K121600030160G Horse Creek 7/11/2000 10 FC 400
0K121600030160G Horse Creek 8/14/2000 50 FC 400
0K121600030160G Horse Creek 9/19/2000 4000 FC 400
0K121600030160G Horse Creek 10/23/2000 8000 FC 2000
0OK121600030160G Horse Creek 11/27/2000 40 FC 2000
0K121600030160G Horse Creek 1/9/2001 42000 FC 2000
0K121600030160G Horse Creek 2/12/2001 1400 FC 2000
0OK121600030160G Horse Creek 3/19/2001 30 FC 2000
0OK121600030160G Horse Creek 8/14/2000 62 EC 406
0K121600030160G Horse Creek 9/19/2000 2489 EC 406
0K121600030160G Horse Creek 10/23/2000 4106 EC 2030
0K121600030160G Horse Creek 11/27/2000 86 EC 2030
0OK121600030160G Horse Creek 1/9/2001 24192 EC 2030
0OK121600030160G Horse Creek 2/12/2001 1014 EC 2030
0OK121600030160G Horse Creek 3/19/2001 52 EC 2030
0K121600030160G Horse Creek 9/19/2000 16000 ENT 108
0K121600030160G Horse Creek 10/23/2000 22000 ENT 540
0OK121600030160G Horse Creek 11/27/2000 30 ENT 540
0K121600030160G Horse Creek 1/9/2001 145000 ENT 540
0K121600030160G Horse Creek 2/12/2001 300 ENT 540
0OK121600030160G Horse Creek 3/19/2001 1500 ENT 540
0OK121600030180D Fly Creek 4/26/1999 8000 FC 2000
0OK121600030180D Fly Creek 5/24/1999 100 FC 400
0K121600030180D Fly Creek 6/21/1999 700 FC 400
0K121600030180D Fly Creek 7/19/1999 100 FC 400
0OK121600030180D Fly Creek 8/23/1999 1600 FC 400
0OK121600030180D Fly Creek 10/4/1999 100 FC 2000
0K121600030180D Fly Creek 11/9/1999 200 FC 2000
0K121600030180D Fly Creek 12/13/1999 100 FC 2000
0K121600030180D Fly Creek 1/18/2000 100 FC 2000
0OK121600030180D Fly Creek 2/22/2000 300 FC 2000
0OK121600030180D Fly Creek 3/27/2000 200 FC 2000
0K121600030180D Fly Creek 5/2/2000 1200 FC 400
0K121600030180D Fly Creek 6/6/2000 100 FC 400
0K121600030180D Fly Creek 7/11/2000 190 FC 400
0OK121600030180D Fly Creek 8/14/2000 160 FC 400
0OK121600030180D Fly Creek 9/19/2000 30 FC 400
0K121600030180D Fly Creek 10/23/2000 200 FC 2000
0K121600030180D Fly Creek 11/27/2000 70 FC 2000
0OK121600030180D Fly Creek 1/9/2001 20 FC 2000
0OK121600030180D Fly Creek 2/12/2001 200 FC 2000
0OK121600030180D Fly Creek 3/19/2001 40 FC 2000
0K121600030180D Fly Creek 8/14/2000 30 EC 406
0K121600030180D Fly Creek 9/19/2000 121 EC 406
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssallrrﬁitlae
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/200ml)
(#/200ml)

0K121600030180D Fly Creek 10/23/2000 404 EC 2030
0K121600030180D Fly Creek 11/27/2000 10 EC 2030
0K121600030180D Fly Creek 1/9/2001 233 EC 2030
0K121600030180D Fly Creek 2/12/2001 341 EC 2030
0K121600030180D Fly Creek 3/19/2001 20 EC 2030
0K121600030180D Fly Creek 9/19/2000 470 ENT 108
0K121600030180D Fly Creek 10/23/2000 13000 ENT 540
0K121600030180D Fly Creek 11/27/2000 10 ENT 540
0K121600030180D Fly Creek 1/9/2001 17000 ENT 540
0K121600030180D Fly Creek 2/12/2001 600 ENT 540
0K121600030180D Fly Creek 3/19/2001 200 ENT 540
0OK121600030190A Little Horse Creek 4/26/1999 2000 FC 2000
0K121600030190A Little Horse Creek 5/24/1999 700 FC 400
0K121600030190A Little Horse Creek 6/21/1999 1200 FC 400
0K121600030190A Little Horse Creek 7/19/1999 100 FC 400
0OK121600030190A Little Horse Creek 8/23/1999 100 FC 400
0OK121600030190A Little Horse Creek 10/4/1999 300 FC 2000
0K121600030190A Little Horse Creek 11/9/1999 100 FC 2000
0K121600030190A Little Horse Creek 12/13/1999 200 FC 2000
0OK121600030190A Little Horse Creek 1/18/2000 100 FC 2000
0OK121600030190A Little Horse Creek 2/22/2000 300 FC 2000
0OK121600030190A Little Horse Creek 3/27/2000 300 FC 2000
0K121600030190A Little Horse Creek 5/2/2000 6000 FC 400
0K121600030190A Little Horse Creek 6/6/2000 200 FC 400
0OK121600030190A Little Horse Creek 7/11/2000 200 FC 400
0K121600030190A Little Horse Creek 8/14/2000 20 FC 400
0OK121600030190A Little Horse Creek 9/19/2000 70 FC 400
0K121600030190A Little Horse Creek 11/27/2000 200 FC 2000
0K121600030190A Little Horse Creek 1/9/2001 2000 FC 2000
0K121600030190A Little Horse Creek 2/12/2001 3000 FC 2000
0OK121600030190A Little Horse Creek 3/19/2001 60 FC 2000
0K121600030190A Little Horse Creek 9/17/2001 600 FC 400
0OK121600030190A Little Horse Creek 7/8/2002 60 FC 400
0K121600030190A Little Horse Creek 8/14/2000 10 EC 406
0K121600030190A Little Horse Creek 9/19/2000 20 EC 406
0OK121600030190A Little Horse Creek 11/27/2000 171 EC 2030
0K121600030190A Little Horse Creek 1/9/2001 1313 EC 2030
0K121600030190A Little Horse Creek 2/12/2001 2187 EC 2030
0OK121600030190A Little Horse Creek 3/19/2001 10 EC 2030
0OK121600030190A Little Horse Creek 8/13/2001 5 EC 406
0K121600030190A Little Horse Creek 9/17/2001 600 EC 406
0K121600030190A Little Horse Creek 10/23/2001 50 EC 2030
0K121600030190A Little Horse Creek 4/22/2002 50 EC 2030
0OK121600030190A Little Horse Creek 5/28/2002 800 EC 406
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssallrrﬁitlae
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/100ml)
(#/200ml)
OK121600030190A Little Horse Creek 71812002 20 EC 406
OK121600030190A Little Horse Creek 8/5/2002 15 EC 406
OK121600030190A Little Horse Creek 9/9/2002 10 EC 406
OK121600030190A Little Horse Creek 10/14/2002 20 EC 2030
OK121600030190A Little Horse Creek 4/7/2003 2500 EC 2030
OK121600030190A Little Horse Creek 5/12/2003 10 EC 406
OK121600030190A Little Horse Creek 6/16/2003 100 EC 406
OK121600030190A Little Horse Creek 9/19/2000 100 ENT 108
OK121600030190A Little Horse Creek 11/27/2000 300 ENT 540
OK121600030190A Little Horse Creek 1/9/2001 32000 ENT 540
OK121600030190A Little Horse Creek 2/12/2001 4000 ENT 540
OK121600030190A Little Horse Creek 3/19/2001 300 ENT 540
OK121600030190A Little Horse Creek 8/13/2001 160 ENT 108
OK121600030190A Little Horse Creek 9/17/2001 600 ENT 108
OK121600030190A Little Horse Creek 10/23/2001 110 ENT 540
OK121600030190A Little Horse Creek 10/23/2001 30 ENT 540
OK121600030190A Little Horse Creek 4/22/2002 40 ENT 540
OK121600030190A Little Horse Creek 4/22/2002 160 ENT 540
OK121600030190A Little Horse Creek 5/28/2002 950 ENT 108
OK121600030190A Little Horse Creek 7/8/2002 40 ENT 108
OK121600030190A Little Horse Creek 7/8/2002 130 ENT 108
OK121600030190A Little Horse Creek 8/5/2002 80 ENT 108
OK121600030190A Little Horse Creek 8/5/2002 70 ENT 108
OK121600030190A Little Horse Creek 9/9/2002 50 ENT 108
OK121600030190A Little Horse Creek 9/9/2002 200 ENT 108
OK121600030190A Little Horse Creek 10/14/2002 20 ENT 540
OK121600030190A Little Horse Creek 10/14/2002 150 ENT 540
OK121600030190A Little Horse Creek 4/7/2003 660 ENT 540
OK121600030190A Little Horse Creek 4/7/2003 70 ENT 540
OK121600030190A Little Horse Creek 5/12/2003 80 ENT 108
OK121600030190A Little Horse Creek 5/12/2003 135 ENT 108
OK121600030190A Little Horse Creek 6/16/2003 160 ENT 108
0OK121600030340B (1:5“’8 Springs Branch Site | 1451 /1999 200 FC 2000
OK121600030340H Cave Springs Branch 10/21/1999 400 FC 2000
downstream of Sinkhole
Cave Springs Branch site 2
0OK121600030340J near SOI?JthE\JNeSt City, MO 8/26/1997 58 FC 400
OK121600030340J Cave Springs Branch site 2 | g; 51 997 390 FC 400
near South West City, MO
Cave Springs Branch site 2
0K121600030340J . Soﬁ’nhg\’Nest City. Mo | 10/15/1997 130 FC 2000
Cave Springs Branch site 2
0OK121600030340J near SOI?JthE\JNeSt City, MO 11/18/1997 220 FC 2000
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/15/1997 15 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/14/1998 21 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/19/1998 27 FC 2000
OK121600030340J Cave Springs Branchsite 2| = 5,1,/ g9g 17 FC 2000
near South West City, MO
0K121600030340] Cave Springs Branch site 2 |, 11 ggg 1 FC 2000
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/12/1998 229 FC 400
OK121600030340J Cave Springs Branchsite 2| 5,15/, gog 230 FC 400
near South West City, MO
0K121600030340] Cave Springs Branch site 2 | 45,1 ggg 590 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/15/1998 1160 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/15/1998 1200 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/19/1998 1850 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/19/1998 1800 FC 400
OK121600030340J Cave Springs Branchsite 2| g/,5/1 gog 525 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/23/1998 520 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/21/1998 280 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/17/1998 180 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/8/1998 170 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/7/1999 320 FC 2000
0OK121600030340J Cave Springs Branch site 2| 55/, goq 64 FC 2000
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/16/1999 8600 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/7/1999 230 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/4/1999 46000 FC 400
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 6/9/1999 200 FC 400
0K121600030340] Cave Springs Branch site 2 | 5/, 51 ggq 45 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/20/1999 2400 FC 400
OK121600030340J Cave Springs Branchsite 2| g, 41 999 100 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/21/1999 200 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/22/1999 150 FC 2000
OK121600030340J Cave Springs Branchsite 2| 5/ 999 82 FC 2000
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/2/1999 560 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/19/2000 210 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/17/2000 860 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/22/2000 192 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/22/2000 190 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/11/2000 1600 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/9/2000 18000 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 6/27/2000 470 FC 400
OK121600030340J Cave Springs Branch site 2| 2,1 g/5409 500 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/14/2000 300 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/13/2000 240 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/10/2000 290 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/14/2000 130 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/11/2000 150 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/31/2001 210 FC 2000
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/14/2001 180 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/20/2001 65 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/12/2001 40 FC 2000
OK121600030340J Cave Springs Branchsite 2| 55, 5401 52 FC 400
near South West City, MO
0K121600030340] Cave Springs Branch site 2 | 5/, 955, 89 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/24/2001 180 FC 400
OK121600030340J Cave Springs Branch site 2| g, 5/5401 510 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/25/2001 150 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/22/2001 860 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/14/2001 123 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/14/2001 120 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/12/2001 300 FC 2000
OK121600030340J Cave Springs Branchsite 2| 5, 540, 24 FC 2000
near South West City, MO
0K121600030340] Cave Springs Branch site 2 | g5 3 FC 2000
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/18/2002 60 FC 2000
OK121600030340J Cave Springs Branchsite 2| 14 550, 52 FC 2000
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/28/2002 3000 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 6/12/2002 8600 FC 400
0OK121600030340J Cave Springs Branch site 2| g,19/540, 673 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/19/2002 670 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/12/2002 240 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/9/2002 490 FC 2000
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/6/2002 38 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/10/2002 960 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/28/2003 95 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/21/2003 120 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/26/2003 87 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/22/2003 170 FC 2000
OK121600030340J Cave Springs Branchsite 2| 555543 29 FC 400
near South West City, MO
0K121600030340] Cave Springs Branch site 2 | 556,543 3 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/22/2003 290 FC 400
0OK121600030340J Cave Springs Branchsite 2| g/,7/543 500 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/24/2003 170 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/29/2003 51 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/18/2003 2500 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/9/2003 23 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/26/2004 45 FC 2000
OK121600030340J Cave Springs Branchsite 2| 55404 95 FC 2000
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/30/2004 22 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/27/2004 240 FC 2000
0OK121600030340J Cave Springs Branch site 2| 5,1 g/5404 170 FC 400
near South West City, MO
0K121600030340] Cave Springs Branch site 2 | = ¢55/540, 20 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/27/2004 340 FC 400
OK121600030340J Cave Springs Branch site 2| g/,5/5404 280 FC 400
near South West City, MO
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/28/2004 12 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/21/2004 2 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/30/2004 680 FC 2000
0K121600030340J Cave Springs Branch site 2| ;5154 11 FC 2000
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/19/2005 35 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/28/2005 21 FC 2000
0K121600030340J Cave Springs Branch site 2| = 5,5,55 91 FC 2000
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/27/2005 68 FC 2000
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/31/2005 670 FC 400
0K121600030340J Cave Springs Branch site 2| = ¢,7,55 160 FC 400
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/19/2005 290 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/30/2005 750 FC 400
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/28/2005 1100 FC 400
0K121600030340] Cave Springs Branch site 2 | /561997 47 EC 406
near South West City, MO
0K121600030340J Cave Springs Branch site 2| 4, 51 997 170 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/15/1997 120 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/18/1997 110 EC 2030
0K121600030340J Cave Springs Branch site 2|, , ;5197 6 EC 2030
near South West City, MO
0K121600030340J Cave Springs Branch site 2|, /; /1 g9g 34 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/19/1998 11 EC 2030
0K121600030340J Cave Springs Branch site 2 | = 5/, 1,1 ggg 2 EC 2030
near South West City, MO
0K121600030340J Cave Springs Branch site 2 | =, 1,1 g9g 3 EC 2030
near South West City, MO
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/12/1998 57 EC 406
0K121600030340] Cave Springs Branch site 2 | 45,1 ggg 190 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/15/1998 300 EC 406
OK121600030340J Cave Springs Branchsite 2| g,19/1gog 790 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/23/1998 320 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/21/1998 140 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/17/1998 60 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/8/1998 250 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/7/1999 240 EC 2030
0OK121600030340J Cave Springs Branchsite 2| 5 5/, goq 49 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/16/1999 4100 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/7/1999 210 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/4/1999 24000 EC 406
0K121600030340] Cave Springs Branch site 2 | g, ggq 10 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 6/15/1999 160 EC 406
OK121600030340J Cave Springs Branchsite 2| g/,,/1 999 720 EC 406
near South West City, MO
0K121600030340] Cave Springs Branch site 2 | /) 11 ggq 49 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/22/1999 220 EC 2030
0OK121600030340J Cave Springs Branchsite 2 | 5/ 999 64 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/2/1999 370 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/19/2000 250 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/17/2000 1100 EC 2030
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/22/2000 110 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/11/2000 1600 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/9/2000 27000 EC 406
OK121600030340J Cave Springs Branchsite 2| g,,7/5409 530 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/18/2000 530 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/14/2000 350 EC 406
OK121600030340J Cave Springs Branchsite 2| g, 5/549 420 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/10/2000 290 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/14/2000 130 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/11/2000 170 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/31/2001 150 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/14/2001 210 EC 2030
OK121600030340J Cave Springs Branch site 2| 5,,,5401 65 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/12/2001 110 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/22/2001 80 EC 406
OK121600030340J Cave Springs Branch site 2| 5,1 /5401 44 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/24/2001 200 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/13/2001 340 EC 406
0OK121600030340J Cave Springs Branchsite 2| g/,55401 140 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/22/2001 900 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/14/2001 160 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/12/2001 400 EC 2030
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/22/2002 20 EC 2030
0K121600030340] Cave Springs Branch site 2 |, g5 15 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/18/2002 52 EC 2030
OK121600030340J Cave Springs Branchsite 2| 14 550, 50 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/28/2002 4000 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 6/12/2002 12000 EC 406
OK121600030340J Cave Springs Branch site 2| g,1/540, 880 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/12/2002 200 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/9/2002 590 EC 2030
0OK121600030340J Cave Springs Branchsite 2| 5540, 90 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/10/2002 1300 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/28/2003 60 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/21/2003 100 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/26/2003 90 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/22/2003 180 EC 2030
OK121600030340J Cave Springs Branchsite 2| 5/,q/5403 19 EC 406
near South West City, MO
0K121600030340] Cave Springs Branch site 2 | 556,543 15 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/22/2003 170 EC 406
0OK121600030340J Cave Springs Branchsite 2| g/,7/543 300 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/24/2003 140 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/29/2003 62 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/18/2003 2400 EC 2030
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Neosho River Basin Bacteria TMDLs Appendix A
SGIEIE Bacteria SSallrrLgllee
WQM Station Water Body Name Date Concentration di amp .
(#/100ml) Indicator Criteria
(#/1.00ml)
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 12/9/2003 33 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/26/2004 34 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/24/2004 57 EC 2030
OK121600030340J Cave Springs Branch site 2| 5,315404 46 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/27/2004 300 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/18/2004 210 EC 406
OK121600030340J Cave Springs Branch site 2| g/55/5404 80 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/27/2004 160 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/25/2004 240 EC 406
0OK121600030340J Cave Springs Branchsite 2| g/,5/5404 20 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 10/21/2004 350 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 11/30/2004 550 EC 2030
OK121600030340J Cave Springs Branch site 2| ;5,1 5504 7 EC 2030
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 1/19/2005 96 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 2/28/2005 20 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 3/28/2005 230 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 4/27/2005 33 EC 2030
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 5/31/2005 67 EC 406
0OK121600030340J Cave Springs Branchsite 2| 5,575,405 180 EC 406
near South West City, MO
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 7/19/2005 190 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 8/30/2005 670 EC 406
Cave Springs Branch site 2
0OK121600030340J near South West City, MO 9/28/2005 580 EC 406
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 1 0/1997 9 FC 2000
0K121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 1) /5/1997 31 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 150/1997 160 FC 2000
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | /7)1 g9g 920 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 55,1998 7 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 5/, 1/199g 13 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /) 41908 33 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - /) 5/199g 62 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 461999 92 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH 43 near Tiff | - 7/, 41908 29 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /151998 37 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /1998 27 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 147/1998 6600 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 1) /5/199g 240 FC 2000
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | 150/1998 15 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /51999 6 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | )31 999 9 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 5/ 4/1999 430 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /71999 21 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - /161999 440 FC 400
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH 43 near Tiff | 45/1 999 48 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5/59/1999 160 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 2,5/ 999 37 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 2,56/1 999 160 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /151999 50 FC 400
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | g/ /1999 14 FC 400
0K121600030440-001AT E'i't‘ym’g atSHA43near Tiff | g, /1999 21 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /571999 20 FC 400
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | 1511999 18 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 1, /5/1999 20 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 15/1/1999 3 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /14,5000 4 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 5155000 7 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 5/51/5000 11 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH a3 near Tiff | /155000 21 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 5515000 15 FC 400
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 5415000 420 FC 400
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 5615000 37 FC 400
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 55515000 100 FC 400
0OK121600030440-001AT (E:'i't‘ym’g atSH43near Tiff | 2555000 22 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | g1 15000 60 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /55000 18 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/35,5000 60 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /65000 78 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /1175000 7 FC 2000
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH 43 near Tiff | 11 56/5000 64 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSH a3 near Tiff | 151115000 14 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /615001 21 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 555001 75 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5/56/5001 17 FC 2000
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | ) 6/5001 43 FC 2000
0K121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /) 5601 50 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 55515001 60 FC 400
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | 505001 700 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 5/ 55001 46 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /12,5001 80 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /75001 70 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/56/5001 42 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /165001 160 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH 43 near Tiff | g/55/5001 10 FC 400
0OK121600030440-001AT E'i't‘ym’g atSH a3 near Tiff | 5412001 4 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 15715001 57 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHa3near Tiff | 151115001 64 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /715600 3 FC 2000
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | 5,14 /5002 3 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 5/ 55002 23 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /165002 22 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | - 5/51/5002 160 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 5/555002 2000 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 4115002 10 FC 400
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH 43 near Tiff | - 5/16/5002 120 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 2/0/5407 10 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 25515002 83 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | g/56/5002 20 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /15002 30 FC 400
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: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSH 43 near Tiff | g, 515002 16 FC 400
0K121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 11 /5002 50 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 19 /5/5002 31 FC 2000
0OK121600030440-001AT (E:'i't‘ym’g atSHa43near Tiff | 150/5002 5 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /555003 27 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 5145003 1 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 5/ 415003 8 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /1 415003 5 FC 2000
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 5/ 55003 8 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH a3 near Tiff | /35003 30 FC 400
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 5515003 60 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5/ 615003 10 FC 400
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5,1 6/5003 21 FC 400
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 2,7/5403 33 FC 400
0OK121600030440-001AT (E:'i't‘ym’g atSH43near Tiff | 2/0/5003 20 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 2555003 40 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | g/ 515003 30 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/56/5003 18 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/56/5003 10 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | o1 65003 20 FC 400
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH 43 near Tiff | - g/35,5003 30 FC 400
0OK121600030440-001AT E'i't‘ym’g atSH a3 near Tiff | 1 415003 18 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHa43near Tiff | 19 /3/5003 8 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 15015003 13 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 515004 82 FC 2000
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WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 50/5004 1 FC 2000
0K121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5/ 515004 28 FC 2000
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | »6/5004 54 FC 2000
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | /) 55004 15 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /017004 27 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 2/565004 4 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/535004 13 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | o1 415004 13 FC 400
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 14/9/1997 12 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH a3 near Tiff | 1, 6/1997 21 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 150/1997 110 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | )7/ g9g 1000 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /1998 3 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5,11 /199g 5 EC 2030
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | /) 411908 23 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 5/, 5/199g 50 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 461999 320 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 7/, 41908 15 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /51998 28 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | ¢5/199g 24 EC 406
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH 43 near Tiff | 1471908 3000 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 1) /3/199g 270 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 150/1998 21 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /1511999 6 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5/ 999 11 EC 2030
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5/ 6/1999 340 EC 2030
0K121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 7/ 999 21 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /) /1999 340 EC 406
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | 5/0/1 999 40 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 5/59/1999 74 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - /31999 48 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 7,56/1999 41 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | g/16/1999 10 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /541999 11 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH 43 near Tiff | g1 41999 21 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /571999 10 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 151999 11 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 1) /5/1999 8 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 151 /1999 2 EC 2030
0OK121600030440-001AT (E:'i't‘ym’g atSH43near Tiff |1/ 5/5000 2 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 5155000 7 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 5/51/5000 10 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /155000 15 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | - 5/535000 8 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 515415000 457 EC 406
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH a3 near Tiff | /65000 26 EC 406
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 55515000 86 EC 406
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 2555000 22 EC 406
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | g/ 5000 41 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /1515000 25 EC 406
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSH 43 near Tiff | g/55/5000 20 EC 406
0K121600030440-001AT E'i't‘ym’g atSH43near Tiff | /515000 38 EC 406
0OK121600030440-001AT E'i't‘ym’g atSH a3 near Tiff |11 /5000 6 EC 2030
0OK121600030440-001AT (E:'i't‘ym’g atSH 43 near Tiff | 1 56/5000 21 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 15115000 2 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /165001 35 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 4z near Tiff | /65001 43 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 3/565001 12 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 4z near Tiff | /165001 20 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH 4z near Tiff | 5115001 10 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 55515001 49 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 505001 490 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5/ 515001 10 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 2,1 7/5001 20 EC 406
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | /715001 41 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | g/56/5001 12 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /165001 130 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/55/5001 20 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 541001 20 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 115715001 10 EC 2030
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH 43 near Tiff | 15115001 44 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /715607 1 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHa43near Tiff | 5,14 /5002 1 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5,1 5/5002 23 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 1 615002 5 EC 2030
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 51 /5002 50 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5515002 41 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /15002 10 EC 406
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | 5/ 6/5002 48 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | - /95002 31 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /535002 29 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/56/5002 1 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | ¢115002 20 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /1 /5002 5 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH 43 near Tiff | 1 4/1/5002 41 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff |19 /5/5002 16 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 150/5002 3 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 515003 7 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHa43near Tiff | 5 5/5003 1 EC 2030
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | 55415003 5 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /) 415003 1 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 5/ 55003 5 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 5/ 35003 10 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 4315003 10 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 5/, 65003 10 EC 406
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH a3 near Tiff | 5/, 65003 25 EC 406
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 2,7/5403 7 EC 406
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 2/0/5003 10 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 25515003 10 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /1515003 10 EC 406
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Neosho River Basin Bacteria TMDLSs

Appendix A

: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | g/56/5003 16 EC 406
0K121600030440-001AT E'i't‘ym’g atSHA43near Tiff | g/56/5003 10 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | o, 6/5003 10 EC 406
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | g/55/5003 41 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /1 415003 1 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 1135003 4 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 1595003 13 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | /555004 28 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 4z near Tiff | 56,5004 1 EC 2030
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH 43 near Tiff | 5/ 6/5004 10 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHa3near Tiff | »6/5004 69 EC 2030
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /) 55004 8 EC 406
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 51015004 24 EC 406
0OK121600030440-001AT E'i't‘ym’g atSH a3 near Tiff | 2/56/5004 12 EC 406
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | g/53/5004 9 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | o1 415004 3 EC 406
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 5/59/1999 230 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - 7,56/1999 5 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/16/1999 20 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/57/1999 60 ENT 108
OK121600030440-001AT (E:'i't‘y’R,i\‘A’g atSH a3 near Tiff | 5/ 415000 440 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 55515000 1100 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | g/ 5900 70 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSH a3 near Tiff | g/55/5000 40 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /) 5601 20 ENT 108
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: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 505001 1300 ENT 108
0K121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 2,1 7/5001 60 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | /715001 60 ENT 108
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | o/55/5001 5 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /555002 300 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 4115002 100 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | 7/9,5002 40 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH a3 near Tiff | ¢115002 20 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | 1 4/1/5002 60 ENT 540
OK121600030440-001AT (E:'i't‘y,R,i\‘A’g atSH a3 near Tiff | /35003 60 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSH43near Tiff | 5515003 10 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 5/ 615003 10 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 2/0/5003 40 ENT 108
0OK121600030440-001AT E'i't‘ym’g atSHA43near Tiff | 25515003 60 ENT 108
0OK121600030440-001AT (E:'i't‘ym’g atSHA43near Tiff | g/ 5/5003 150 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | g/56/5003 200 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | /165003 100 ENT 108
OK121600030440-001AT (E:'i't‘y,R,i\‘A’gr atSH 43 near Tiff | - g/55,5003 50 ENT 108
OK121600030445-001AT | Honey Creek, off SH 25, 06/05/2001 600 FC 400
OK121600030445-001AT | Honey Creek, off SH 25, 07/17/2001 20 FC 400
OK121600030445-001AT | Honey Creek, off SH 25, 08/07/2001 130 FC 400
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 11/06/2001 130 FC 2000
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 03/12/2002 70 FC 2000
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 04/09/2002 200 FC 2000
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 05/22/2002 100 FC 400
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssairr;g[;?e
WQM Station Water Body Name Date Cog;:/igtorﬁ:;;)n - Criteria *
(#/100ml)

0K121600030445-001AT g‘r’gveg Creek, off SH 25, 06/04/2002 40 FC 400
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 07/09/2002 600 FC 400
0K121600030445-001AT g‘r’gveg Creek, off SH 25, 09/04/2002 500 FC 400
0K121600030445-001AT g‘r’gveg Creek, off SH 25, 10/01/2002 40 FC 2000
OK121600030445-001AT | Honey Creek, off SH 25, 05/22/2006 250 FC 400
OK121600030445-001AT | Honey Creek, off SH 25, 07/18/2006 450 FC 400
OK121600030445-001AT | Honey Creek, off SH 25, 08/07/2006 1600 FC 400
OK121600030445-001AT | Honey Creek, off SH 25, 08/29/2006 420 FC 400
OK121600030445-001AT | Honey Creek, off SH 25, 06/05/2001 379 EC 406
OK121600030445-001AT | Honey Creek, off SH 25, 07/17/2001 10 EC 406
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 08/07/2001 10 EC 406
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 05/22/2002 41 EC 406
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 06/04/2002 97 EC 406
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 07/09/2002 211 EC 406
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 09/04/2002 119 EC 406
OK121600030445-001AT | Honey Creek, off SH 25, 10/01/2002 185 EC 2030
OK121600030445-001AT | Honey Creek, off SH 25, 05/22/2006 98 EC 406
OK121600030445-001AT | Honey Creek, off SH 25, 07/18/2006 108 EC 406
OK121600030445-001AT | Honey Creek, off SH 25, 08/07/2006 631 EC 406
OK121600030445-001AT | Honey Creek, off SH 25, 08/29/2006 108 EC 406
OK121600030445-001AT | Honey Creek, off SH 25, 06/05/2001 1600 ENT 108
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 07/17/2001 270 ENT 108
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 08/07/2001 200 ENT 108
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 05/22/2002 100 ENT 108
0OK121600030445-001AT g‘r’gveg Creek, off SH 25, 06/04/2002 200 ENT 108
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: Bacterig Bacteria Ssall?ng[;?e
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/100ml)
(#/100ml)

OK121600030445-001AT g‘r’gveg Creek, off SH 25, 07/09/2002 800 ENT 108
OK121600030445-001AT g‘r’gveg Creek, off SH 25, 09/04/2002 7000 ENT 108
OK121600030445-001AT g‘r’gveg Creek, off SH 25, 10/01/2002 900 ENT 540
OK121600030445-001AT g‘r’gveg Creek, off SH 25, 05/22/2006 121 ENT 108
OK121600030445-001AT g‘r’gveg Creek, off SH 25, 07/18/2006 84 ENT 108
OK121600030445-001AT g‘r’gveg Creek, off SH 25, 08/07/2006 41 ENT 108
OK121600030445-001AT g‘r’gveg Creek, off SH 25, 08/29/2006 327 ENT 108
0OK121600030510D Sycamore Creek 9/17/2001 850 FC 400
0OK121600030510D Sycamore Creek 8/13/2001 5 EC 406
0OK121600030510D Sycamore Creek 9/17/2001 610 EC 406
OK121600030510D Sycamore Creek 10/22/2001 40 EC 2030
OK121600030510D Sycamore Creek 412212002 10 EC 2030
OK121600030510D Sycamore Creek 5/28/2002 120 EC 406
0OK121600030510D Sycamore Creek 7/8/2002 20 EC 406
0OK121600030510D Sycamore Creek 8/5/2002 50 EC 406
0OK121600030510D Sycamore Creek 9/9/2002 10 EC 406
OK121600030510D Sycamore Creek 10/14/2002 40 EC 2030
OK121600030510D Sycamore Creek 4/7/2003 10 EC 2030
0OK121600030510D Sycamore Creek 5/12/2003 10 EC 406
OK121600030510D Sycamore Creek 6/16/2003 20 EC 406
OK121600030510D Sycamore Creek 8/13/2001 70 ENT 108
OK121600030510D Sycamore Creek 9/17/2001 1630 ENT 108
0OK121600030510D Sycamore Creek 10/22/2001 30 ENT 540
0OK121600030510D Sycamore Creek 4/22/2002 20 ENT 540
0OK121600030510D Sycamore Creek 4/22/2002 10 ENT 540
OK121600030510D Sycamore Creek 5/28/2002 100 ENT 108
OK121600030510D Sycamore Creek 5/28/2002 10 ENT 108
0OK121600030510D Sycamore Creek 7/8/2002 30 ENT 108
0OK121600030510D Sycamore Creek 8/5/2002 10 ENT 108
OK121600030510D Sycamore Creek 8/5/2002 20 ENT 108
OK121600030510D Sycamore Creek 9/9/2002 40 ENT 108
OK121600030510D Sycamore Creek 10/14/2002 20 ENT 540
0OK121600030510D Sycamore Creek 4/7/2003 20 ENT 540
0OK121600030510D Sycamore Creek 4/7/2003 430 ENT 540
OK121600030510D Sycamore Creek 5/12/2003 10 ENT 108
OK121600030510D Sycamore Creek 5/12/2003 40 ENT 108
0OK121600030510D Sycamore Creek 6/16/2003 40 ENT 108
OK121600040060D Tar Creek at Miami, OK 9/17/2001 600 FC 400
OK121600040060D Tar Creek at Miami, OK 8/13/2001 400 EC 406
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Neosho River Basin Bacteria TMDLs Appendix A
: Bacterig Bacteria Ssall?ng[;?e
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/200ml)
(#/200ml)

0K121600040060D Tar Creek at Miami, OK 9/17/2001 800 EC 406
0K121600040060D Tar Creek at Miami, OK 10/23/2001 1730 EC 2030
0K121600040060D Tar Creek at Miami, OK 4/22/2002 960 EC 2030
0K121600040060D Tar Creek at Miami, OK 5/28/2002 1970 EC 406
0K121600040060D Tar Creek at Miami, OK 7/8/2002 360 EC 406
0K121600040060D Tar Creek at Miami, OK 8/5/2002 330 EC 406
0K121600040060D Tar Creek at Miami, OK 9/9/2002 70 EC 406
0K121600040060D Tar Creek at Miami, OK 10/14/2002 360 EC 2030
0K121600040060D Tar Creek at Miami, OK 4/7/2003 2000 EC 2030
0K121600040060D Tar Creek at Miami, OK 5/12/2003 760 EC 406
0OK121600040060D Tar Creek at Miami, OK 6/16/2003 80 EC 406
0K121600040060D Tar Creek at Miami, OK 8/13/2001 250 ENT 108
0K121600040060D Tar Creek at Miami, OK 9/17/2001 580 ENT 108
0K121600040060D Tar Creek at Miami, OK 10/23/2001 390 ENT 540
0K121600040060D Tar Creek at Miami, OK 10/23/2001 95 ENT 540
0K121600040060D Tar Creek at Miami, OK 4/22/2002 200 ENT 540
0K121600040060D Tar Creek at Miami, OK 4/22/2002 40 ENT 540
0K121600040060D Tar Creek at Miami, OK 5/28/2002 610 ENT 108
0K121600040060D Tar Creek at Miami, OK 5/28/2002 950 ENT 108
0K121600040060D Tar Creek at Miami, OK 7/8/2002 120 ENT 108
0K121600040060D Tar Creek at Miami, OK 7/8/2002 40 ENT 108
0K121600040060D Tar Creek at Miami, OK 8/5/2002 230 ENT 108
0K121600040060D Tar Creek at Miami, OK 8/5/2002 80 ENT 108
0K121600040060D Tar Creek at Miami, OK 9/9/2002 30 ENT 108
0K121600040060D Tar Creek at Miami, OK 9/9/2002 50 ENT 108
0K121600040060D Tar Creek at Miami, OK 10/14/2002 40 ENT 540
0K121600040060D Tar Creek at Miami, OK 4/7/2003 430 ENT 540
0K121600040060D Tar Creek at Miami, OK 4/7/2003 10 ENT 540
0K121600040060D Tar Creek at Miami, OK 5/12/2003 385 ENT 108
0K121600040060D Tar Creek at Miami, OK 5/12/2003 80 ENT 108
0OK121600040060D Tar Creek at Miami, OK 6/16/2003 60 ENT 108
0K121600040130G Cow Creek 4/27/1999 3000 FC 2000
0K121600040130G Cow Creek 5/25/1999 200 FC 400
0K121600040130G Cow Creek 6/22/1999 900 FC 400
0K121600040130G Cow Creek 7/20/1999 200 FC 400
0K121600040130G Cow Creek 8/24/1999 200 FC 400
0K121600040130G Cow Creek 10/5/1999 100 FC 2000
0K121600040130G Cow Creek 12/13/1999 500 FC 2000
0K121600040130G Cow Creek 1/18/2000 200 FC 2000
0K121600040130G Cow Creek 2/23/2000 500 FC 2000
0K121600040130G Cow Creek 3/28/2000 200 FC 2000
0K121600040130G Cow Creek 5/8/2000 2000 FC 400
0K121600040130G Cow Creek 6/12/2000 1000 FC 400
0K121600040130G Cow Creek 7/17/2000 70 FC 400
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WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/1.00ml)
(#/200ml)

0K121600040130G Cow Creek 8/21/2000 10 FC 400
0K121600040130G Cow Creek 10/30/2000 600 FC 2000
0K121600040130G Cow Creek 12/6/2000 10 FC 2000
0K121600040130G Cow Creek 1/16/2001 300 FC 2000
0K121600040130G Cow Creek 2/20/2001 90 FC 2000
0OK121600040130G Cow Creek 3/26/2001 90 FC 2000
0K121600040130G Cow Creek 8/21/2000 20 EC 406
0K121600040130G Cow Creek 10/30/2000 598 EC 2030
0K121600040130G Cow Creek 12/6/2000 134 EC 2030
0K121600040130G Cow Creek 1/16/2001 240 EC 2030
0K121600040130G Cow Creek 2/20/2001 201 EC 2030
0OK121600040130G Cow Creek 3/26/2001 20 EC 2030
0K121600040130G Cow Creek 10/30/2000 14000 ENT 540
0K121600040130G Cow Creek 12/6/2000 10 ENT 540
0K121600040130G Cow Creek 1/16/2001 1500 ENT 540
0K121600040130G Cow Creek 2/20/2001 70 ENT 540
0OK121600040130G Cow Creek 3/26/2001 40 ENT 540
0K121600040170G Fourmile Creek 4/27/1999 2000 FC 2000
0K121600040170G Fourmile Creek 5/25/1999 5500 FC 400
0K121600040170G Fourmile Creek 6/22/1999 200 FC 400
0K121600040170G Fourmile Creek 7/20/1999 200 FC 400
0K121600040170G Fourmile Creek 8/24/1999 100 FC 400
0K121600040170G Fourmile Creek 10/5/1999 100 FC 2000
0K121600040170G Fourmile Creek 11/8/1999 100 FC 2000
0K121600040170G Fourmile Creek 12/13/1999 400 FC 2000
0K121600040170G Fourmile Creek 1/18/2000 100 FC 2000
0OK121600040170G Fourmile Creek 2/23/2000 1200 FC 2000
0K121600040170G Fourmile Creek 5/8/2000 800 FC 400
0K121600040170G Fourmile Creek 6/12/2000 2000 FC 400
0K121600040170G Fourmile Creek 7/17/2000 180 FC 400
0K121600040170G Fourmile Creek 8/21/2000 40 FC 400
0K121600040170G Fourmile Creek 9/25/2000 10 FC 400
0K121600040170G Fourmile Creek 10/30/2000 6000 FC 2000
0K121600040170G Fourmile Creek 12/6/2000 20 FC 2000
0K121600040170G Fourmile Creek 1/16/2001 180 FC 2000
0K121600040170G Fourmile Creek 2/20/2001 120 FC 2000
0OK121600040170G Fourmile Creek 3/26/2001 30 FC 2000
0K121600040170G Fourmile Creek 8/21/2000 73 EC 406
0K121600040170G Fourmile Creek 9/25/2000 10 EC 406
0K121600040170G Fourmile Creek 10/30/2000 31 EC 2030
0K121600040170G Fourmile Creek 12/6/2000 10 EC 2030
0K121600040170G Fourmile Creek 1/16/2001 134 EC 2030
0K121600040170G Fourmile Creek 2/20/2001 160 EC 2030
0OK121600040170G Fourmile Creek 3/26/2001 31 EC 2030
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Appendix A

. Single
: Bacterlg Bacteria Sample
WQM Station Water Body Name Date Concentration T HeETar Criteria *
(#/1.00ml)
(#/200ml)
0K121600040170G Fourmile Creek 9/25/2000 90 ENT 108
0K121600040170G Fourmile Creek 10/30/2000 66000 ENT 540
0K121600040170G Fourmile Creek 12/6/2000 40 ENT 540
0K121600040170G Fourmile Creek 1/16/2001 1000 ENT 540
0K121600040170G Fourmile Creek 2/20/2001 200 ENT 540
0OK121600040170G Fourmile Creek 3/26/2001 30 ENT 540
0K121600040200G Russell Creek 4/20/1999 14600 FC 2000
0K121600040200G Russell Creek 5/18/1999 5000 FC 400
0K121600040200G Russell Creek 6/15/1999 700 FC 400
0K121600040200G Russell Creek 7/13/1999 300 FC 400
0K121600040200G Russell Creek 8/17/1999 200 FC 400
0K121600040200G Russell Creek 9/28/1999 100 FC 400
0K121600040200G Russell Creek 11/2/1999 100 FC 2000
0K121600040200G Russell Creek 12/6/1999 2000 FC 2000
0K121600040200G Russell Creek 1/10/2000 100 FC 2000
0K121600040200G Russell Creek 2/14/2000 100 FC 2000
0K121600040200G Russell Creek 3/21/2000 200 FC 2000
0K121600040200G Russell Creek 5/8/2000 1200 FC 400
0K121600040200G Russell Creek 6/12/2000 200 FC 400
0K121600040200G Russell Creek 7/17/2000 110 FC 400
0K121600040200G Russell Creek 8/21/2000 110 FC 400
0K121600040200G Russell Creek 9/25/2000 50 FC 400
0K121600040200G Russell Creek 10/31/2000 1100 FC 2000
0K121600040200G Russell Creek 12/6/2000 110 FC 2000
0K121600040200G Russell Creek 1/16/2001 10 FC 2000
0K121600040200G Russell Creek 2/20/2001 90 FC 2000
0OK121600040200G Russell Creek 3/27/2001 800 FC 2000
0K121600040200G Russell Creek 8/21/2000 146 EC 406
0K121600040200G Russell Creek 9/25/2000 52 EC 406
0K121600040200G Russell Creek 10/31/2000 148 EC 2030
0K121600040200G Russell Creek 12/6/2000 10 EC 2030
0K121600040200G Russell Creek 1/16/2001 10 EC 2030
0K121600040200G Russell Creek 2/20/2001 52 EC 2030
0OK121600040200G Russell Creek 3/27/2001 98 EC 2030
0K121600040200G Russell Creek 9/25/2000 550 ENT 108
0K121600040200G Russell Creek 10/31/2000 8000 ENT 540
0K121600040200G Russell Creek 12/6/2000 2900 ENT 540
0K121600040200G Russell Creek 1/16/2001 140 ENT 540
0K121600040200G Russell Creek 2/20/2001 90 ENT 540
0OK121600040200G Russell Creek 3/27/2001 60 ENT 540

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

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

April 30th.
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Appendix B
NPDES Permit Discharge Monitoring Report Data 1998007
Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
RIS Concentrgtion Concentration izl Dgte Code IS F|OV\? Flow Code IS
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
OK0020656 10 10 001 5/31/1998 74055 FC 0.16 0.368 50050 Flow
OK0020656 10 10 001 6/30/1998 74055 FC 0.118 0.188 50050 Flow
OK0020656 10 10 001 7/31/1998 74055 FC 0.139 0.35 50050 Flow
OK0020656 10 10 001 8/31/1998 74055 FC 0.118 0.342 50050 Flow
OK0020656 <10 <10 001 9/30/1998 74055 FC 0.151 0.458 50050 Flow
OK0020656 22 50 001 5/31/1999 74055 FC 0.243 0.574 50050 Flow
OK0020656 <10 <10 001 6/30/1999 74055 FC 0.242 0.464 50050 Flow
OK0020656 75 190 001 7/31/1999 74055 FC 0.149 0.436 50050 Flow
OK0020656 267 310 001 8/31/1999 74055 FC 0.0964 0.126 50050 Flow
OK0020656 28 22000 001 9/30/1999 74055 FC 0.091 0.194 50050 Flow
OK0020656 10 10 001 5/31/2000 74055 FC 0.194 0.426 50050 Flow
OK0020656 36 180 001 6/30/2000 74055 FC 0.259 0.535 50050 Flow
OK0020656 20 40 001 7/31/2000 74055 FC 0.122 0.265 50050 Flow
OK0020656 34 116 001 8/31/2000 74055 FC 0.0907 0.279 50050 Flow
OK0020656 10.95 60 001 9/30/2000 74055 FC 0.0799 0.261 50050 Flow
OK0020656 7650 10000 001 5/31/2001 74055 FC 0.116 0.323 50050 Flow
OK0020656 106 600 001 6/30/2001 74055 FC 0.156 0.397 50050 Flow
OK0020656 56 360 001 7/31/2001 74055 FC 0.099 0.174 50050 Flow
OK0020656 5 5 001 8/31/2001 74055 FC 0.106 0.25 50050 Flow
OK0020656 116 180 001 9/30/2001 74055 FC 0.103 0.296 50050 Flow
OK0020656 1248 5900 001 5/31/2002 74055 FC 0.2586 0.663 50050 Flow
OK0020656 83.9 176 001 6/30/2002 74055 FC 0.134 0.387 50050 Flow
OK0020656 778.1 1700 001 7/31/2002 74055 FC 0.084 0.192 50050 Flow
OK0020656 34.6 120 001 8/31/2002 74055 FC 0.084 0.141 50050 Flow
OK0020656 97.98 160 001 9/30/2002 74055 FC 0.079 0.135 50050 Flow
OK0020656 10 10 001 5/31/2003 74055 FC 0.161 0.475 50050 Flow
OK0020656 17 30 001 6/30/2003 74055 FC 0.149 0.459 50050 Flow
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Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
OK0020656 <10 <10 001 7/31/2003 74055 FC 0.09 0.143 50050 Flow
OK0020656 <10 <10 001 8/31/2003 74055 FC 0.096 0.334 50050 Flow
OK0020656 <10 <10 001 9/30/2003 74055 FC 0.08 0.215 50050 Flow
OK0020656 100.39 360 001 5/31/2004 74055 FC 0.143 0.386 50050 Flow
OK0020656 <10 <10 001 6/30/2004 74055 FC 0.124 0.417 50050 Flow
OK0020656 <10 <10 001 7/31/2004 74055 FC 0.188 0.501 50050 Flow
OK0020656 <10 <10 001 8/31/2004 74055 FC 0.091 0.111 50050 Flow
OK0020656 <10 <10 001 9/30/2004 74055 FC 0.07 0.131 50050 Flow
OK0020656 13 26 001 5/31/2005 74055 FC 0.0938 0.373 50050 Flow
OK0020656 <10 <10 001 6/30/2005 74055 FC 0.103 0.334 50050 Flow
OK0020656 <10 <10 001 7/31/2005 74055 FC 0.067 0.123 50050 Flow
OK0020656 <10 <10 001 8/31/2005 74055 FC 0.087 0.336 50050 Flow
OK0020656 <10 <10 001 9/30/2005 74055 FC 0.0726 0.13 50050 Flow
OK0020656 4.9 6 001 5/31/2006 74055 FC 0.131 0.336 50050 Flow
OK0020656 7.07 25 001 6/30/2006 74055 FC 0.084 0.225 50050 Flow
OK0020656 19.1 26 001 7/31/2006 74055 FC 0.074 0.145 50050 Flow
OK0020656 13.9 39 001 8/31/2006 74055 FC 0.0721 0.152 50050 Flow
OK0020656 141 622 001 9/30/2006 74055 FC 0.072 0.24 50050 Flow
0OK0022772 001 6/30/2005 74055 FC 0.197 0.348 50050 Flow
0OK0022772 49 2400 001 7/31/2005 74055 FC 0.138 0.18 50050 Flow
0OK0022772 0 0 001 8/31/2005 74055 FC 0.154 0.28 50050 Flow
0OK0022772 23.1 4100 001 9/30/2005 74055 FC 0.15 0.315 50050 Flow
0OK0022772 2 2 001 5/31/2006 74055 FC 0.618 0.849 50050 Flow
0OK0022772 <2.29 12 001 6/30/2006 74055 FC 0.179 0.557 50050 Flow
0OK0022772 <1 1 001 7/31/2006 74055 FC 0.154 0.234 50050 Flow
0OK0022772 <3.141 31 001 8/31/2006 74055 FC 0.205 0.345 50050 Flow
0OK0022772 4.25 25.5 001 9/30/2006 74055 FC 0.212 0.447 50050 Flow
OK0031976 10 10 001 5/31/1998 74055 FC 0.864 1.04 50050 Flow
OK0031976 31 150 001 6/30/1998 74055 FC 0.89 1.057 50050 Flow
OK0031976 10 10 001 7/31/1998 74055 FC 0.817 0.926 50050 Flow
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Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
OK0031976 10 10 001 8/31/1998 74055 FC 0.897 1.849 50050 Flow
OK0031976 19 70 001 9/30/1998 74055 FC 0.961 2.519 50050 Flow
OK0031976 146 6200 001 5/31/1999 74055 FC 1.268 2.668 50050 Flow
OKO0031976 1319 62000 001 6/30/1999 74055 FC 1.385 2.607 50050 Flow
OKO0031976 1248 12000 001 7/31/1999 74055 FC 1.008 2.762 50050 Flow
OK0031976 24879 100000 001 8/31/1999 74055 FC 0.828 1.199 50050 Flow
OK0031976 599 1800 001 9/30/1999 74055 FC 0.915 2.063 50050 Flow
OK0031976 259 38000 001 5/31/2000 74055 FC 0.69 0.892 50050 Flow
OK0031976 36 120 001 6/30/2000 74055 FC 0.591 0.739 50050 Flow
OK0031976 30 90 001 7/31/2000 74055 FC 0.488 0.69 50050 Flow
OK0031976 35 160 001 8/31/2000 74055 FC 0.439 0.632 50050 Flow
OK0031976 13 140 001 9/30/2000 74055 FC 0.426 0.629 50050 Flow
OKO0031976 55 60 001 6/30/2001 74055 FC 0.385 0.624 50050 Flow
OK0031976 4 4 001 7/31/2001 74055 FC 11.466 0.447 50050 Flow
OK0031976 4 4 001 8/31/2001 74055 FC 0.328 0.476 50050 Flow
OK0031976 395 866 001 9/30/2001 74055 FC 0.375 0.464 50050 Flow
OK0031976 48.28 62.8 001 6/30/2002 74055 FC 0.739 1.061 50050 Flow
OKO0031976 324 180 001 7/31/2002 74055 FC 0.672 1.069 50050 Flow
OK0031976 39.69 179.6 001 8/31/2002 74055 FC 0.734 1.052 50050 Flow
OK0031976 75.18 126.8 001 9/30/2002 74055 FC 0.641 0.934 50050 Flow
OK0031976 16.65 22.7 001 6/30/2003 74055 FC 0.719 1.201 50050 Flow
OK0031976 17.8 37.8 001 7/31/2003 74055 FC 0.668 0.994 50050 Flow
OK0031976 12.56 35.2 001 8/31/2003 74055 FC 0.638 0.994 50050 Flow
OK0031976 53.27 150.8 001 9/30/2003 74055 FC 0.685 1.122 50050 Flow
OK0031976 7.07 9.4 001 6/30/2004 74055 FC 0.766 1.065 50050 Flow
OK0031976 10.48 38.9 001 7/31/2004 74055 FC 1.067 1.854 50050 Flow
OK0031976 101.87 147.5 001 8/31/2004 74055 FC 0.663 0.945 50050 Flow
OK0031976 94.52 156.9 001 9/30/2004 74055 FC 0.712 1.029 50050 Flow
OK0031976 53.61 86.2 001 6/30/2005 74055 FC 0.972 1.552 50050 Flow
OK0031976 156.48 185.7 001 7/31/2005 74055 FC 0.805 1.254 50050 Flow
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Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NPRES Concentrgtion Concentration Ouifal Dgte Code el F|OV\? Flow Code el
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
OKO0031976 104.96 148.7 001 8/31/2005 74055 FC 0.798 1.476 50050 Flow
OKO0031976 90.51 117 001 9/30/2005 74055 FC 0.714 1.23 50050 Flow
OK0031976 44.34 98.1 001 6/30/2006 74055 FC 0.779 1.176 50050 Flow
OK0031976 49.95 59 001 7/31/2006 74055 FC 0.693 1.114 50050 Flow
OK0031976 43.92 60.14 001 8/31/2006 74055 FC 0.764 1.44 50050 Flow
OK0031976 5451 68.18 001 9/30/2006 74055 FC 0.67 1.353 50050 Flow
OK0032263 001 5/31/2006 74055 FC 0.098 0.3 50050 Flow
OK0032263 001 6/30/2006 74055 FC 0.068 0.08 50050 Flow
OK0032263 001 7/31/2006 74055 FC 0.03 0.06 50050 Flow
OK0032263 <10 <10 001 8/31/2006 74055 FC 0.036 0.06 50050 Flow
OK0032263 25 30 001 9/30/2006 74055 FC 0.045 0.075 50050 Flow
Arkansas Facilities
AR0036480 1 1 1 1/31/1998 74055 FC 0.0446 0.2568 50050 Flow
AR0036480 1 1 1 2/28/1998 74055 FC 0.045 0.1037 50050 Flow
AR0036480 1 1 1 3/31/1998 74055 FC 0.0533 0.1392 50050 Flow
AR0036480 1 1 1 4/30/1998 74055 FC 0.0378 0.1392 50050 Flow
AR0036480 1 1 1 5/31/1998 74055 FC 0.1089 0.1811 50050 Flow
AR0036480 1 1 1 6/30/1998 74055 FC 0.0587 0.2046 50050 Flow
AR0036480 <0000001 <0000001 1 7/31/1998 74055 FC 0.0578 0.2298 50050 Flow
AR0036480 1 1 1 8/31/1998 74055 FC 0.0436 0.2298 50050 Flow
AR0036480 <0000001 <0000001 1 9/30/1998 74055 FC 0.0546 0.2298 50050 Flow
AR0036480 <0000001 <0000001 1 10/31/1998 74055 FC 0.0523 0.1811 50050 Flow
AR0036480 <0000001 <0000001 1 11/30/1998 74055 FC 0.03687 0.2568 50050 Flow
AR0036480 1 1 1 12/31/1998 74055 FC 0.0442 0.1593 50050 Flow
AR0036480 104 5150 1 1/31/1999 74055 FC 0.07006 0.3164 50050 Flow
AR0036480 1 1 1 2/28/1999 74055 FC 0.0655 0.1811 50050 Flow
AR0036480 2 3 1 3/31/1999 74055 FC 0.051342 0.181098 50050 Flow
AR0036480 1 1 1 4/30/1999 74055 FC 0.04412 0.1392 50050 Flow
AR0036480 25 308 1 5/31/1999 74055 FC 0.0719 0.3008 50050 Flow
AR0036480 12 42 1 6/30/1999 74055 FC 0.090102 0.54168 50050 Flow
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Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
AR0036480 1 1 1 7/31/1999 74055 FC 0.04268 0.20459 50050 Flow
AR0036480 4 16 1 8/31/1999 74055 FC 0.10955 0.27102 50050 Flow
AR0036480 1 1 1 9/30/1999 74055 FC 0.06415 0.19263 50050 Flow
AR0036480 1 1 1 10/31/1999 74055 FC 0.054197 0.229824 50050 Flow
AR0036480 3 5 1 11/30/1999 74055 FC 0.0524 0.2298 50050 Flow
AR0036480 35 42400 1 12/31/1999 74055 FC 0.043919 0.419985 50050 Flow
AR0036480 2 4 1 1/31/2000 74055 FC 0.05284 0.229824 50050 Flow
AR0036480 1 1 1 2/29/2000 74055 FC 0.0627 0.2298 50050 Flow
AR0036480 4 13 1 3/31/2000 74055 FC 0.0709 0.2857 50050 Flow
AR0036480 26 675 1 4/30/2000 74055 FC 0.021013 0.2857 50050 Flow
AR0036480 1 1 1 5/31/2000 74055 FC 0.011056 0.074243 50050 Flow
AR0036480 1 1 1 6/30/2000 74055 FC 0.004351 0.018326 50050 Flow
AR0036480 1 1 1 7/31/2000 74055 FC 0.003862 0.032014 50050 Flow
AR0036480 1 1 1 8/31/2000 74055 FC 0.002985 0.013125 50050 Flow
AR0036480 1 1 1 9/30/2000 74055 FC 0.001389 0.005659 50050 Flow
AR0036480 1 1 1 10/31/2000 74055 FC 0.003477 0.013326 50050 Flow
AR0036480 1 1 1 11/30/2000 74055 FC 0.00511 0.032014 50050 Flow
AR0036480 1 1 1 12/31/2000 74055 FC 0.002674 0.008927 50050 Flow
AR0036480 1 1 1 1/31/2001 74055 FC 0.001811 0.00324 50050 Flow
AR0036480 1 1 1 2/28/2001 74055 FC 0.003217 0.018326 50050 Flow
AR0036480 1 1 1 3/31/2001 74055 FC 0.002038 0.008927 50050 Flow
AR0036480 1 1 1 4/30/2001 74055 FC 0.00172 0.00324 50050 Flow
AR0036480 1 1 1 5/31/2001 74055 FC 0.00425 0.032014 50050 Flow
AR0036480 1 1 1 6/30/2001 74055 FC 0.003636 0.032014 50050 Flow
AR0036480 1 1 1 7/31/2001 74055 FC 0.00452 0.032 50050 Flow
AR0036480 1 1 1 8/31/2001 74055 FC 0.001811 0.008927 50050 Flow
AR0036480 1 1 1 9/30/2001 74055 FC 0.003182 0.008927 50050 Flow
AR0036480 1 1 1 10/31/2001 74055 FC 0.002382 0.008927 50050 Flow
AR0036480 1 1 1 11/30/2001 74055 FC 0.002847 0.008927 50050 Flow
AR0036480 1 1 1 12/31/2001 74055 FC 0.006865 0.032014 50050 Flow
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Neosho River Basin Bacteria TMDLs Appendix B
Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
AR0036480 1 1 1 1/31/2002 74055 FC 0.003653 0.032014 50050 Flow
AR0036480 1 1 1 2/28/2002 74055 FC 0.004424 0.008927 50050 Flow
AR0036480 1 1 1 3/31/2002 74055 FC 0.016036 0.040627 50050 Flow
AR0036480 9 25 1 4/30/2002 74055 FC 0.018357 0.139162 50050 Flow
AR0036480 1 1 1 5/31/2002 74055 FC 0.039082 0.285671 50050 Flow
AR0036480 1 1 1 6/30/2002 74055 FC 0.009528 0.181098 50050 Flow
AR0036480 1 1 1 7/31/2002 74055 FC 0.006238 0.103666 50050 Flow
AR0036480 3 9 1 8/31/2002 74055 FC 0.002913 0.013125 50050 Flow
AR0036480 102 125 1 9/30/2002 74055 FC 0.000832 0.00232 50050 Flow
AR0036480 580 1050 1 10/31/2002 74055 FC 0.001801 0.008927 50050 Flow
AR0036480 1 1 1 11/30/2002 74055 FC 0.000619 0.00232 50050 Flow
AR0036480 1 1 1 12/31/2002 74055 FC 0.000223 0.000573 50050 Flow
AR0036480 1 1 1 1/31/2003 74055 FC 0.000639 0.008927 50050 Flow
AR0036480 1 1 1 2/28/2003 74055 FC 0.012099 0.074243 50050 Flow
AR0036480 1 1 1 3/31/2003 74055 FC 0.006354 0.032014 50050 Flow
AR0036480 2 4 1 4/30/2003 74055 FC 0.00505 0.032014 50050 Flow
AR0036480 1 1 1 5/31/2003 74055 FC 0.030392 0.285671 50050 Flow
AR0036480 1 2 1 6/30/2003 74055 FC 0.04584 0.229824 50050 Flow
AR0036480 2 4 1 7/31/2003 74055 FC 0.115771 0.285671 50050 Flow
AR0036480 6 33 1 8/31/2003 74055 FC 0.029233 0.064696 50050 Flow
AR0036480 2 6 1 9/30/2003 74055 FC 0.033964 0.055926 50050 Flow
AR0036480 1 1 1 10/31/2003 74055 FC 0.032048 0.055926 50050 Flow
AR0036480 1 1 1 11/30/2003 74055 FC 0.04711 0.074243 50050 Flow
AR0036480 2 5 1 12/31/2003 74055 FC 0.039484 0.055926 50050 Flow
AR0036480 23 109 1 1/31/2004 74055 FC 0.054521 0.081051 50050 Flow
AR0036480 1 1 1 2/29/2004 74055 FC 0.044216 0.074243 50050 Flow
AR0036480 1 1 1 3/31/2004 74055 FC 0.061682 0.139162 50050 Flow
AR0036480 1 1 1 4/30/2004 74055 FC 0.055286 0.08822 50050 Flow
AR0036480 54 54 1 5/31/2004 74055 FC 0.053252 0.074243 50050 Flow
AR0036480 188 188 1 6/30/2004 74055 FC 0.050777 0.074243 50050 Flow
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AR0036480 1 1 1 7/131/2004 74055 FC 0.056952 0.074243 50050 Flow
AR0036480 75 75 1 8/31/2004 74055 FC 0.050143 0.061687 50050 Flow
AR0036480 3 3 1 9/30/2004 74055 FC 0.049837 0.061687 50050 Flow
AR0036480 <0000001 <0000001 1 10/31/2004 74055 FC 0.04117 0.0505 50050 Flow
AR0036480 <0000001 <0000001 1 11/30/2004 74055 FC 0.031652 0.061687 50050 Flow
AR0036480 1 1 1 12/31/2004 74055 FC 0.038615 0.074243 50050 Flow
AR0036480 <0000001 <0000001 1 1/31/2005 74055 FC 0.031202 0.0505 50050 Flow
AR0036480 <0000001 <0000001 1 2/28/2005 74055 FC 0.032279 0.0505 50050 Flow
AR0036480 <0000001 <0000001 1 3/31/2005 74055 FC 0.036693 0.055926 50050 Flow
AR0036480 <0000001 <0000001 1 4/30/2005 74055 FC 0.04405 0.061687 50050 Flow
AR0036480 <0000001 <0000001 1 5/31/2005 74055 FC 0.063246 0.1404 50050 Flow
AR0036480 1 1 1 6/30/2005 74055 FC 0.073788 0.1404 50050 Flow
AR0036480 <0000001 <0000001 1 7/31/2005 74055 FC 0.005699 0.018326 50050 Flow
AR0036480 <0000001 <0000001 1 8/31/2005 74055 FC 0.011452 0.074243 50050 Flow
AR0036480 <0000001 <0000001 1 9/30/2005 74055 FC 0.011963 0.139162 50050 Flow
AR0036480 <0000001 <0000001 1 10/31/2005 74055 FC 0.009506 0.139162 50050 Flow
AR0036480 <0000001 <0000001 1 11/30/2005 74055 FC 0.011252 0.139162 50050 Flow
AR0036480 <0000001 <0000001 1 12/31/2005 74055 FC 0.010325 0.032014 50050 Flow
AR0036480 1200 1200 1 1/31/2006 74055 FC 0.014551 0.103666 50050 Flow
AR0036480 <0000001 <0000001 1 2/28/2006 74055 FC 0.006269 0.018326 50050 Flow
AR0036480 4 4 1 3/31/2006 74055 FC 0.016902 0.103666 50050 Flow
AR0036480 <0000001 <0000001 1 4/30/2006 74055 FC 0.014225 0.103666 50050 Flow
AR0036480 <0000353 2250 1 5/31/2006 74055 FC 0.035757 0.139162 50050 Flow
AR0036480 <0000001 <0000001 1 6/30/2006 74055 FC 0.01952 0.103666 50050 Flow
AR0036480 1 1 1 7/31/2006 74055 FC 0.003 0.005 50050 Flow
AR0036480 2 2 1 8/31/2006 74055 FC 0.003 0.018 50050 Flow
AR0036480 2 2 1 9/30/2006 74055 FC 0.004 0.01 50050 Flow
AR0036480 2 2 1 10/31/2006 74055 FC 0.006 0.043 50050 Flow
AR0036480 1 1 1 11/30/2006 74055 FC 0.03 0.52 50050 Flow
AR0036480 2 2 1 12/31/2006 74055 FC 0.02 0.03 50050 Flow
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NPRES Concentrgtion Concentration Ouifal Dgte Code el F|OV\? Flow Code el
(cfu/100ml) (cfu/100ml) (MGD) (MGD)

AR0036480 2 2 1 1/31/2007 74055 FC 0.01 0.02 50050 Flow
AR0036480 1 1 1 2/28/2007 74055 FC 0.01 0.01 50050 Flow
Missouri Facilities
MO0002500 2 2 FAC 5/31/2005 74055 FC 0.958 1.339 50050 Flow
MO0002500 2 2 FAC 7/31/2005 74055 FC 0.814 1.104 50050 Flow
MO0002500 6 6 FAC 8/31/2005 74055 FC 1.084 1.365 50050 Flow
MO0002500 2 2 FAC 9/30/2005 74055 FC 0.989 1.325 50050 Flow
MO0002500 2 2 FAC 10/31/2005 74055 FC 0.893 1.104 50050 Flow
MO0002500 100 100 2 3/31/2006 74055 FC 0.031398 0.031398 50050 Flow
MO0002500 6733 10000 3 3/31/2006 74055 FC 0.08 0.108 50050 Flow
MO0002500 22000 22000 4 3/31/2006 74055 FC 0.074 0.074 50050 Flow
MO0002500 2.75 4 1 4/30/2006 74055 FC 0.88 1.647 50050 Flow
MO0002500 2 2 1 5/31/2006 74055 FC 1.113 1.647 50050 Flow
MO0002500 2 3 1 6/30/2006 74055 FC 0.929 1.197 50050 Flow
MO0002500 760 760 2 6/30/2006 74055 FC 0.08841 0.08841 50050 Flow
MO0002500 1600 1600 3 6/30/2006 74055 FC 0.12607 0.12607 50050 Flow
MO0002500 4 6/30/2006 74055 FC 0.071427 0.071427 50050 Flow
MO0002500 2 2 1 7/31/2006 74055 FC 0.897 1.137 50050 Flow
MO0002500 2 2 1 8/31/2006 74055 FC 0.917 1.109 50050 Flow
MO0002500 2 2 1 9/30/2006 74055 FC 0.89 1.108 50050 Flow
MO0002500 4900 4900 3 9/30/2006 74055 FC 0.151021 0.151021 50050 Flow
MO0002500 5900 5900 4 9/30/2006 74055 FC 0.122598 0.122598 50050 Flow
MO0002500 3 6 1 10/31/2006 74055 FC 0.833 1.336 50050 Flow
MO0002500 240 240 2 3/31/2007 74055 FC 0.050651 0.059861 50050 Flow
MO0002500 5700 5700 3 3/31/2007 74055 FC 0.07227 0.085359 50050 Flow
MO0002500 6100 6100 4 3/31/2007 74055 FC 0.047973 0.047973 50050 Flow
MO0036765 800 800 1 6/30/2005 74055 FC 0.069 0.087 50050 Flow
MO0036765 1000 1000 1 7/31/2005 74055 FC 0.058 0.058 50050 Flow
MO0036765 640 640 1 8/31/2005 74055 FC 0.058 0.087 50050 Flow
MO0036765 520 520 1 9/30/2005 74055 FC 0.058 0.067 50050 Flow
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MOO0036765 310 310 1 10/31/2005 74055 FC 0.058 0.058 50050 Flow
MOO0036765 560 560 1 4/30/2006 74055 FC 0.058 0.058 50050 Flow
MOO0036765 300 300 1 5/31/2006 74055 FC 0.058 0.058 50050 Flow
MOO0036765 260 260 1 6/30/2006 74055 FC 0.058 0.058 50050 Flow
MOO0036765 200 200 1 7/31/2006 74055 FC 0.058 0.058 50050 Flow
MOO0036765 210 210 1 8/31/2006 74055 FC 0.058 0.058 50050 Flow
MOO0036765 176 176 1 9/30/2006 74055 FC 0.058 0.058 50050 Flow
MOO0036765 184 184 1 10/31/2006 74055 FC 0.058 0.058 50050 Flow
MOO0036773 8881 35000 2 4/30/1999 74055 FC 50050 Flow
MOO0036773 2.25 5 4 4/30/1999 74055 FC 50050 Flow
MOO0036773 91 1 5 4/30/1999 74055 FC 50050 Flow
MOO0036773 205 300 2 5/31/1999 74055 FC 50050 Flow
MOO0036773 73 285 4 5/31/1999 74055 FC 50050 Flow
MOO0036773 24346 95000 5 5/31/1999 74055 FC 50050 Flow
MOO0036773 2761.25 8600 2 6/30/1999 74055 FC 0.21 0.448 50050 Flow
MOO0036773 2 3 4 6/30/1999 74055 FC 1.61 1.709 50050 Flow
MOO0036773 160 320 5 6/30/1999 74055 FC 0.05 0.141 50050 Flow
MOO0036773 186.63 400 2 7/31/1999 74055 FC 0.24 0.493 50050 Flow
MOO0036773 221 550 4 7/31/1999 74055 FC 1.45 1.629 50050 Flow
MOO0036773 348 650 5 7/31/1999 74055 FC 0.15 0.538 50050 Flow
MOO0036773 19 50 4 8/31/1999 74055 FC 1.34 1.462 50050 Flow
MOO0036773 47 105 5 8/31/1999 74055 FC 50050 Flow
MOO0036773 48 140 4 9/30/1999 74055 FC 1.39 1.596 50050 Flow
MOO0036773 14 40 4 10/31/1999 74055 FC 50050 Flow
MOO0036773 55 180 5 10/31/1999 74055 FC 50050 Flow
MOO0036773 200.8 200.8 4 11/30/1999 74055 FC 50050 Flow
MOO0036773 12.25 12.25 5 11/30/1999 74055 FC 50050 Flow
MOO0036773 120 120 2 12/31/1999 74055 FC 0.014 0.014 50050 Flow
MOO0036773 47 200 4 12/31/1999 74055 FC 1.472 1.531 50050 Flow
MOO0036773 46.2 150 5 12/31/1999 74055 FC 0.02 0.117 50050 Flow
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MOO0036773 108 320 4 1/31/2000 74055 FC 1.41 1.469 50050 Flow
MOO0036773 139 480 5 1/31/2000 74055 FC 0.001 0.001 50050 Flow
MOO0036773 110.5 400 4 2/29/2000 74055 FC 50050 Flow
MOO0036773 162 580 5 2/29/2000 74055 FC 50050 Flow
MOO0036773 91 300 2 3/31/2000 74055 FC 50050 Flow
MOO0036773 0 0 4 3/31/2000 74055 FC 50050 Flow
MOO0036773 16 52 5 3/31/2000 74055 FC 50050 Flow
MOO0036773 1 1 4 4/30/2000 74055 FC 1.54 1.54 50050 Flow
MOO0036773 90 90 5 4/30/2000 74055 FC 0.001 0.001 50050 Flow
MOO0036773 102.5 102.5 2 5/31/2000 74055 FC 50050 Flow
MOO0036773 6.4 6.4 4 5/31/2000 74055 FC 1.47 1.47 50050 Flow
MOO0036773 21.75 21.75 5 5/31/2000 74055 FC 0.022 0.022 50050 Flow
MOO0036773 300 400 2 6/30/2000 74055 FC 0.74 0.74 50050 Flow
MOO0036773 110 220 4 6/30/2000 74055 FC 1.5 1.5 50050 Flow
MOO0036773 290 860 5 6/30/2000 74055 FC 0.82 0.82 50050 Flow
MOO0036773 40 40 2 7/31/2000 74055 FC 0.021 0.021 50050 Flow
MOO0036773 3.5 35 4 7/31/2000 74055 FC 1.25 1.25 50050 Flow
MOO0036773 157.75 157.75 5 7/31/2000 74055 FC 0.001 0.001 50050 Flow
MOO0036773 73 73 4 8/31/2000 74055 FC 1.42 1.42 50050 Flow
MOO0036773 2325 2325 5 8/31/2000 74055 FC 0.0001 0.0001 50050 Flow
MOO0036773 6 6 4 9/30/2000 74055 FC 1.23 1.23 50050 Flow
MOO0036773 362 362 5 9/30/2000 74055 FC 0.001 0.001 50050 Flow
MOO0036773 5 5 4 10/31/2000 74055 FC 1.46 1.46 50050 Flow
MOO0036773 42 42 5 10/31/2000 74055 FC 0.001 0.001 50050 Flow
MOO0036773 455 455 2 11/30/2000 74055 FC 0.03 0.03 50050 Flow
MOO0036773 55 55 4 11/30/2000 74055 FC 1.5 1.5 50050 Flow
MOO0036773 16 16 5 11/30/2000 74055 FC 0.001 0.001 50050 Flow
MOO0036773 2 2 4 12/31/2000 74055 FC 1.504 1.504 50050 Flow
MOO0036773 7 7 5 12/31/2000 74055 FC 0.001 0.001 50050 Flow
MOO0036773 11 11 2 1/31/2001 74055 FC 0.16 0.16 50050 Flow
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MOO0036773 1 1 4 1/31/2001 74055 FC 1.28 1.28 50050 Flow
MOO0036773 3 3 5 1/31/2001 74055 FC 0.0426 0.0426 50050 Flow
MOO0036773 12 12 2 2/28/2001 74055 FC 0.16 0.16 50050 Flow
MOO0036773 0.25 0.25 4 2/28/2001 74055 FC 1.5 1.5 50050 Flow
MOO0036773 3 3 5 2/28/2001 74055 FC 0.0403 0.0403 50050 Flow
MOO0036773 15 15 2 3/31/2001 74055 FC 0.08 0.08 50050 Flow
MOO0036773 3 3 4 3/31/2001 74055 FC 1.44 1.44 50050 Flow
MOO0036773 6 6 5 3/31/2001 74055 FC 0.0034 0.0034 50050 Flow
MOO0036773 0 0 4 4/30/2001 74055 FC 1.35 1.35 50050 Flow
MOO0036773 2 2 5 4/30/2001 74055 FC 0.001 0.001 50050 Flow
MOO0036773 0 0 4 5/31/2001 74055 FC 1.13 1.13 50050 Flow
MOO0036773 5 5 5 5/31/2001 74055 FC 0.001 0.001 50050 Flow
MOO0036773 100 100 4 6/30/2001 74055 FC 1.4 1.4 50050 Flow
MOO0036773 135 135 5 6/30/2001 74055 FC 0.001 0.001 50050 Flow
MOO0036773 19 19 4 7/31/2001 74055 FC 1.1 1.1 50050 Flow
MOO0036773 186 186 5 7/31/2001 74055 FC 0.001 0.001 50050 Flow
MOO0036773 2.4 8 4 8/31/2001 74055 FC 1.179 1.647 50050 Flow
MOO0036773 400 400 2 9/30/2001 74055 FC 0.01 0.01 50050 Flow
MOO0036773 3 5 4 9/30/2001 74055 FC 1.32 1.159 50050 Flow
MOO0036773 191 280 5 9/30/2001 74055 FC 0.0005 0.0005 50050 Flow
MOO0036773 100 100 2 10/31/2001 74055 FC 0.021 0.021 50050 Flow
MOO0036773 1 1 4 10/31/2001 74055 FC 1.52 1.52 50050 Flow
MOO0036773 58 58 5 10/31/2001 74055 FC 0.001 0.001 50050 Flow
MOO0036773 0 0 2 11/30/2001 74055 FC 50050 Flow
MOO0036773 0 0 4 11/30/2001 74055 FC 50050 Flow
MOO0036773 37 37 5 11/30/2001 74055 FC 0.001 0.001 50050 Flow
MOO0036773 380 380 2 12/31/2001 74055 FC 0.21 0.21 50050 Flow
MOO0036773 1 1 4 12/31/2001 74055 FC 1.56 1.56 50050 Flow
MOO0036773 63 63 5 12/31/2001 74055 FC 0.004 0.004 50050 Flow
MOO0036773 0 0 4 1/31/2002 74055 FC 1.5 1.5 50050 Flow
J3planninglTMDLIParsonsiZ00716 Neosho river(223beo_FINAL_06:03-08.do B-11 FINAL

June 2008




Neosho River Basin Bacteria TMDLs Appendix B
Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
MOO0036773 1 1 5 1/31/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 40 40 2 2/28/2002 74055 FC 0.011 0.011 50050 Flow
MOO0036773 0 0 4 2/28/2002 74055 FC 1.458 1.458 50050 Flow
MOO0036773 45 45 5 2/28/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 475 475 2 3/31/2002 74055 FC 0.084 0.084 50050 Flow
MOO0036773 0.25 0.25 4 3/31/2002 74055 FC 1.55 1.55 50050 Flow
MOO0036773 21 21 5 3/31/2002 74055 FC 0.0073 0.0073 50050 Flow
MOO0036773 165 165 2 4/30/2002 74055 FC 0.029 0.029 50050 Flow
MOO0036773 1 1 4 4/30/2002 74055 FC 1.78 1.78 50050 Flow
MOO0036773 64 64 5 4/30/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 2 2 4 5/31/2002 74055 FC 1.6 1.6 50050 Flow
MOO0036773 127 127 5 5/31/2002 74055 FC 0.4 0.4 50050 Flow
MOO0036773 190 190 2 6/30/2002 74055 FC 0.287 0.287 50050 Flow
MOO0036773 1 1 4 6/30/2002 74055 FC 1.54 1.54 50050 Flow
MOO0036773 77 77 5 6/30/2002 74055 FC 0.172 0.172 50050 Flow
MOO0036773 8 8 4 7/31/2002 74055 FC 1.52 1.52 50050 Flow
MOO0036773 8 8 5 7/31/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 7 7 4 8/31/2002 74055 FC 1.39 1.39 50050 Flow
MOO0036773 192 192 5 8/31/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 34 34 4 9/30/2002 74055 FC 1.52 1.52 50050 Flow
MOO0036773 123 123 5 9/30/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 100 100 2 10/31/2002 74055 FC 0.42 0.42 50050 Flow
MOO0036773 0 0 4 10/31/2002 74055 FC 1.481 1.481 50050 Flow
MOO0036773 127 127 5 10/31/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 0.3 0.3 4 11/30/2002 74055 FC 1.469 1.645 50050 Flow
MOO0036773 78 78 5 11/30/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 0 1 4 12/31/2002 74055 FC 1.5 1.5 50050 Flow
MOO0036773 17 17 5 12/31/2002 74055 FC 0.001 0.001 50050 Flow
MOO0036773 1 1 4 1/31/2003 74055 FC 1.479 1.479 50050 Flow
MOO0036773 100 100 5 1/31/2003 74055 FC 0.001 0.001 50050 Flow
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MOO0036773 1 1 4 2/28/2003 74055 FC 1.66 1.66 50050 Flow
MOO0036773 52 52 5 2/28/2003 74055 FC 0.001 0.001 50050 Flow
MOO0036773 47 47 2 3/31/2003 74055 FC 0.084 0.084 50050 Flow
MOO0036773 0 0 4 3/31/2003 74055 FC 1.55 1.55 50050 Flow
MOO0036773 0.25 0.25 5 3/31/2003 74055 FC 0.0073 0.0073 50050 Flow
MOO0036773 1 1 2 4/30/2003 74055 FC 0.04 0.18 50050 Flow
MOO0036773 1 1 4 4/30/2003 74055 FC 1.57 1.88 50050 Flow
MOO0036773 26 26 5 4/30/2003 74055 FC 0.001 0.001 50050 Flow
MOO0036773 3 3 2 5/31/2003 74055 FC 0.158 0.246 50050 Flow
MOO0036773 1 1 4 5/31/2003 74055 FC 1.455 2.102 50050 Flow
MOO0036773 34 34 5 5/31/2003 74055 FC 0.355 0.592 50050 Flow
MOO0036773 3 3 4 6/30/2003 74055 FC 1.55 1.55 50050 Flow
MOO0036773 36 36 5 6/30/2003 74055 FC 0.0968 0.0968 50050 Flow
MOO0036773 5 5 4 7/31/2003 74055 FC 1.42 1.81 50050 Flow
MOO0036773 5 10 5 7/31/2003 74055 FC 1.42 1.81 50050 Flow
MOO0036773 2 2 4 8/31/2003 74055 FC 1.32 1.32 50050 Flow
MOO0036773 174 174 5 8/31/2003 74055 FC 0.001 0.001 50050 Flow
MOO0036773 2 2 4 9/30/2003 74055 FC 1.39 1.39 50050 Flow
MOO0036773 62 62 5 9/30/2003 74055 FC 0.001 0.001 50050 Flow
MOO0036773 5 5 4 10/31/2003 74055 FC 1.44 1.734 50050 Flow
MOO0036773 144 190 5 10/31/2003 74055 FC 0.001 0.001 50050 Flow
MOO0036773 2 2 4 11/30/2003 74055 FC 1.71 1.935 50050 Flow
MOO0036773 69 69 5 11/30/2003 74055 FC 0.001 0.001 50050 Flow
MOO0036773 1 1 4 12/31/2003 74055 FC 1.4 1.4 50050 Flow
MOO0036773 11 11 5 12/31/2003 74055 FC 0.001 0.001 50050 Flow
MOO0036773 120 120 2 1/31/2004 74055 FC 0.021 0.021 50050 Flow
MOO0036773 8 8 4 1/31/2004 74055 FC 1.46 1.46 50050 Flow
MOO0036773 7 7 5 1/31/2004 74055 FC 0.001 0.001 50050 Flow
MOO0036773 0 0 2 2/29/2004 74055 FC 0.025 0.07 50050 Flow
MOO0036773 4 4 4 2/29/2004 74055 FC 1.636 2.027 50050 Flow
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Neosho River Basin Bacteria TMDLs

Appendix B

Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
MO0036773 4 4 5 2/29/2004 74055 FC 0.001 0.001 50050 Flow
MO0036773 121 160 2 3/31/2004 74055 FC 0.384 1.088 50050 Flow
MO0036773 8 27 4 3/31/2004 74055 FC 1.65 1.799 50050 Flow
MO0036773 15 70 5 3/31/2004 74055 FC 0.005 0.026 50050 Flow
MO0036773 24 27 2 4/30/2004 74055 FC 0.1 0.28 50050 Flow
MO0036773 14 34 4 4/30/2004 74055 FC 1.76 1.994 50050 Flow
MO0036773 22 41 5 4/30/2004 74055 FC 0.001 0.001 50050 Flow
MO0036773 80 150 2 5/31/2004 74055 FC 0.145 0.207 50050 Flow
MO0036773 6 18 4 5/31/2004 74055 FC 1.79 1.938 50050 Flow
MO0036773 84 144 5 5/31/2004 74055 FC 0.001 0.001 50050 Flow
MO0036773 8 28 4 6/30/2004 74055 FC 1.69 1.78 50050 Flow
MO0036773 104 136 5 6/30/2004 74055 FC 0.001 0.001 50050 Flow
MO0036773 1444 3000 2 7/31/2004 74055 FC 0.197 0.24 50050 Flow
MO0036773 3 4 4 7/31/2004 74055 FC 1.44 1.489 50050 Flow
MO0036773 122 166 5 7/131/2004 74055 FC 0.001 0.001 50050 Flow
MO0036773 15 15 4 8/31/2004 74055 FC 1.48 1.48 50050 Flow
MO0036773 95 210 5 8/31/2004 74055 FC 0.001 0.001 50050 Flow
MO0036773 45 220 4 9/30/2004 74055 FC 1.62 1.771 50050 Flow
MO0036773 87 270 5 9/30/2004 74055 FC 0.001 0.001 50050 Flow
MO0036773 7.5 10 4 10/31/2004 74055 FC 1.54 1.88 50050 Flow
MO0036773 28.5 34 5 10/31/2004 74055 FC 50050 Flow
MO0036773 44 44 2 11/30/2004 74055 FC 0.19 1.68 50050 Flow
MO0036773 6 7 4 11/30/2004 74055 FC 1.49 1.738 50050 Flow
MO0036773 21 88 5 11/30/2004 74055 FC 0.0183 0.07 50050 Flow
MO0036773 34 60 2 12/31/2004 74055 FC 0.15 0.243 50050 Flow
MO0036773 12 28 4 12/31/2004 74055 FC 1.68 1.796 50050 Flow
MO0036773 35 64 5 12/31/2004 74055 FC 0.021 0.074 50050 Flow
MO0036773 14 22 2 1/31/2005 74055 FC 0.22 1.61 50050 Flow
MO0036773 15 15 4 1/31/2005 74055 FC 1.65 1.995 50050 Flow
MO0036773 14.75 27 5 1/31/2005 74055 FC 0.15 1.23 50050 Flow
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(cfu/100ml) (cfu/100ml) (MGD) (MGD)
MOO0036773 0 0 2 2/28/2005 74055 FC 50050 Flow
MOO0036773 9.25 22 4 2/28/2005 74055 FC 1.75 1.83 50050 Flow
MOO0036773 21.25 40 5 2/28/2005 74055 FC 0.001 0.001 50050 Flow
MOO0036773 4 9 4 3/31/2005 74055 FC 1.64 1.857 50050 Flow
MOO0036773 12 24 5 3/31/2005 74055 FC 50050 Flow
MOO0036773 2 2 4 4/30/2005 74055 FC 1.59 1.97 50050 Flow
MOO0036773 14 25 5 4/30/2005 74055 FC 50050 Flow
MOO0036773 22 40 4 5/31/2005 74055 FC 1.31 1.567 50050 Flow
MOO0036773 69 120 5 5/31/2005 74055 FC 0.001 0.001 50050 Flow
MOO0036773 2 2 4 6/30/2005 74055 FC 1.27 1.27 50050 Flow
MOO0036773 9 9 5 6/30/2005 74055 FC 0.001 0.001 50050 Flow
MOO0036773 3 5 4 7/31/2005 74055 FC 1.403 1.668 50050 Flow
MOO0036773 17 26 5 7/31/2005 74055 FC 50050 Flow
MOO0036773 2.6 5 4 8/31/2005 74055 FC 1.54 2.19 50050 Flow
MOO0036773 2 42 5 8/31/2005 74055 FC 0.001 0.001 50050 Flow
MOO0036773 4 8 4 9/30/2005 74055 FC 1.177 35.32 50050 Flow
MOO0036773 15 33 5 9/30/2005 74055 FC 50050 Flow
MOO0036773 1.542 1.743 4 10/31/2005 74055 FC 1.57 1.743 50050 Flow
MOO0036773 16 22 5 10/31/2005 74055 FC 0.001 0.001 50050 Flow
MOO0036773 9 16 4 11/30/2005 74055 FC 1.51 1.532 50050 Flow
MOO0036773 22 37 5 11/30/2005 74055 FC 0.001 0.001 50050 Flow
MOO0036773 11 23 4 12/31/2005 74055 FC 1.58 1.808 50050 Flow
MOO0036773 27 46 5 12/31/2005 74055 FC 0.001 0.001 50050 Flow
MOO0036773 2 3 4 1/31/2006 74055 FC 1.34 1.606 50050 Flow
MOO0036773 9 12 5 1/31/2006 74055 FC 0.0009 0.0009 50050 Flow
MOO0036773 4 5 4 2/28/2006 74055 FC 1.24 1.615 50050 Flow
MOO0036773 11 13 5 2/28/2006 74055 FC 0.001 0.001 50050 Flow
MOO0036773 4 5 4 3/31/2006 74055 FC 1.39 1.689 50050 Flow
MOO0036773 5 7 5 3/31/2006 74055 FC 0.001 0.001 50050 Flow
MOO0036773 2 4 4 4/30/2006 74055 FC 1.18 1.278 50050 Flow
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Neosho River Basin Bacteria TMDLs Appendix B
Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
MOO0036773 6 7 5 4/30/2006 74055 FC 0.001 0.001 50050 Flow
MOO0036773 29 36 2 5/31/2006 74055 FC 0.055 0.055 50050 Flow
MOO0036773 3 5 4 5/31/2006 74055 FC 1.475 2.14 50050 Flow
MOO0036773 12 47 5 5/31/2006 74055 FC 0.149 0.739 50050 Flow
MOO0036773 24 42 4 6/30/2006 74055 FC 1.54 1.54 50050 Flow
MOO0036773 40 49 5 6/30/2006 74055 FC 0.001 0.001 50050 Flow
MOO0036773 10 26 4 7/31/2006 74055 FC 1.2 1.26 50050 Flow
MOO0036773 21 41 5 7/31/2006 74055 FC 0.001 0.001 50050 Flow
MOO0036773 3 6 4 9/30/2006 74055 FC 1.61 2.011 50050 Flow
MOO0036773 2 4 4 10/31/2006 74055 FC 1.47 1.725 50050 Flow
MOO0036773 1 1 4 11/30/2006 74055 FC 1.31 1.463 50050 Flow
MOO0039926 0 0 2 4/30/1999 74055 FC 50050 Flow
MOO0039926 0 0 2 7/31/1999 74055 FC 50050 Flow
MOO0039926 0 0 2 8/31/1999 74055 FC 50050 Flow
MOO0039926 29 70 1 9/30/1999 74055 FC 50050 Flow
MOO0039926 0 0 2 9/30/1999 74055 FC 50050 Flow
MOO0039926 0.005 0.005 2 10/31/1999 74055 FC 0.000124 0.000124 50050 Flow
MOO0039926 0 0 2 11/30/1999 74055 FC 50050 Flow
MOO0039926 0 0 2 3/31/2000 74055 FC 1.1 1.1 50050 Flow
MOO0039926 0 0 2 4/30/2000 74055 FC 0.8 0.8 50050 Flow
MOO0039926 2 2 2 5/31/2000 74055 FC 0.5 0.5 50050 Flow
MOO0039926 2 2 2 6/30/2000 74055 FC 50050 Flow
MOO0039926 0 0 2 7/31/2000 74055 FC 50050 Flow
MOO0039926 2 2 2 8/31/2000 74055 FC 0.5 1.5 50050 Flow
MOO0039926 4 4 2 9/30/2000 74055 FC 12.1 12.1 50050 Flow
MOO0039926 0 0 2 10/31/2000 74055 FC 50050 Flow
MOO0039926 0 0 2 3/31/2001 74055 FC 50050 Flow
MOO0039926 0 0 2 4/30/2001 74055 FC 50050 Flow
MOO0039926 2 2 2 5/31/2001 74055 FC 0.72 0.72 50050 Flow
MOO0039926 0 2 6/30/2001 74055 FC 50050 Flow
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Neosho River Basin Bacteria TMDLs Appendix B
Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
MOO0039926 0 0 2 7/31/2001 74055 FC 0.53 0.53 50050 Flow
MOO0039926 0 0 2 8/31/2001 74055 FC 0.6541 1.3 50050 Flow
MOO0039926 0 0 2 9/30/2001 74055 FC 50050 Flow
MOO0039926 0 0 2 11/30/2001 74055 FC 1.2 3.2 50050 Flow
MOO0039926 0 0 2 4/30/2002 74055 FC 50050 Flow
MOO0039926 0 0 2 6/30/2002 74055 FC 50050 Flow
MOO0039926 0 0 2 7/31/2002 74055 FC 50050 Flow
MOO0039926 0 0 2 8/31/2002 74055 FC 50050 Flow
MOO0039926 0 0 2 9/30/2002 74055 FC 50050 Flow
MOO0039926 0 0 2 10/31/2002 74055 FC 0.55 0.7 50050 Flow
MOO0039926 1 1 2 4/30/2003 74055 FC 1.25 1.6 50050 Flow
MOO0039926 1 1 2 5/31/2003 74055 FC 0.73 1.8 50050 Flow
MOO0039926 1 1 2 6/30/2003 74055 FC 1 2.7 50050 Flow
MOO0039926 0 0 2 7/31/2003 74055 FC 0.6 1 50050 Flow
MOO0039926 1 2 9/30/2003 74055 FC 0.7 1.1 50050 Flow
MOO0039926 5 12 1 10/31/2003 74055 FC 1.74 2.3 50050 Flow
MOO0039926 0 2 10/31/2003 74055 FC 0.55 1.1 50050 Flow
MOO0039926 1 2 7/31/2004 74055 FC 0.74 1.4 50050 Flow
MOO0039926 0 2 8/31/2004 74055 FC 0.59 1.2 50050 Flow
MOO0039926 0 2 9/30/2004 74055 FC 0.5 0.7 50050 Flow
MOO0039926 0 2 10/31/2004 74055 FC 0.6 0.7 50050 Flow
MOO0039926 0.1 2 4/30/2005 74055 FC 0.63 0.7 50050 Flow
MOO0039926 <1 2 5/31/2005 74055 FC 0.5 0.5 50050 Flow
MOO0039926 0 2 6/30/2005 74055 FC 0 0 50050 Flow
MO0039926 0 2 7/31/2005 74055 FC 0.6 0.6 50050 Flow
MO0039926 <1 2 8/31/2005 74055 FC 0.5 0.8 50050 Flow
MOO0039926 <1 2 9/30/2005 74055 FC 0.5 1 50050 Flow
MOO0039926 <1 2 10/31/2005 74055 FC 0 0 50050 Flow
MOO0039926 <1 2 3/31/2006 74055 FC 1 1 50050 Flow
MO0039926 <1 2 5/31/2006 74055 FC 1.2 3 50050 Flow
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Neosho River Basin Bacteria TMDLs

Appendix B

Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
MO0039926 0 2 7/31/2006 74055 FC 0.4 0.6 50050 Flow
MO0039926 0 2 8/31/2006 74055 FC 0.5 0.9 50050 Flow
MO0039926 2 10/31/2006 74055 FC 0.8 3 50050 Flow
MO0039926 0 0 1 1/31/2007 74055 FC 0.8 1.5 50050 Flow
MO0054721 <2 <2 1 6/30/2005 74055 FC 0.124 0.23 50050 Flow
MO0054721 4 4 1 7/31/2005 74055 FC 0.1188 0.1688 50050 Flow
MO0054721 3 3 1 8/31/2005 74055 FC 0.132 0.266 50050 Flow
MO0054721 3 3 1 9/30/2005 74055 FC 0.119 0.176 50050 Flow
MO0054721 11 11 1 10/31/2005 74055 FC 0.1012 0.159 50050 Flow
MO0054721 3.1 3.1 1 4/30/2006 74055 FC 0.135 0.456 50050 Flow
MO0054721 24 24 1 5/31/2006 74055 FC 0.190871 0.6171 50050 Flow
MO0054721 <2 <2 1 6/30/2006 74055 FC 0.12 0.165 50050 Flow
MO0054721 2 2 1 7/31/2006 74055 FC 0.11 0.134 50050 Flow
MO0054721 1 1 1 8/31/2006 74055 FC 0.1184 0.1867 50050 Flow
MO0054721 1 1 1 9/30/2006 74055 FC 0.115913 0.2003 50050 Flow
MO0054721 4 4 1 10/31/2006 74055 FC 0.101748 0.1855 50050 Flow
MO0112534 1 1 1 5/31/1999 74055 FC 50050 Flow
MO0112534 10 10 1 6/30/2005 74055 FC 0.102 0.149 50050 Flow
MO0112534 1 1 1 7/31/2005 74055 FC 0.0965 0.148 50050 Flow
MO0112534 1 1 1 8/31/2005 74055 FC 0.103 0.135 50050 Flow
MO0112534 <2 <2 1 9/30/2005 74055 FC 0.0974 0.121 50050 Flow
MO0112534 <2 <2 1 10/31/2005 74055 FC 0.00009 0.00017 50050 Flow
MO0112534 <2 <2 1 11/30/2005 74055 FC 0.096 0.169 50050 Flow
MO0112534 6 6 1 12/31/2005 74055 FC 0.101 0.137 50050 Flow
MO0112534 <2 <2 1 1/31/2006 74055 FC 0.083129 0.122 50050 Flow
MO0112534 <2 <2 1 2/28/2006 74055 FC 0.070785 0.105 50050 Flow
MO0112534 2 2 1 3/31/2006 74055 FC 0.072 0.105 50050 Flow
MO0112534 8 8 1 4/30/2006 74055 FC 0.067 0.168 50050 Flow
MO0112534 3 3 1 5/31/2006 74055 FC 0.069 0.136 50050 Flow
MO0112534 <2 <2 1 6/30/2006 74055 FC 0.058 0.105 50050 Flow
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Neosho River Basin Bacteria TMDLs Appendix B
Monthly Monthly Monthly Monthly
Average Maximum Report Parameter Average Maximum | Parameter
NIFRIES Concentrgtion Concentration ol Dgte Code PRI F|OV\? Flow Code PRI
(cfu/100ml) (cfu/100ml) (MGD) (MGD)
MO0112534 2 2 1 7/31/2006 74055 FC 0.055 0.099 50050 Flow
MO0112534 1 1 1 8/31/2006 74055 FC 0.058032 0.156 50050 Flow
MO0112534 1 1 1 9/30/2006 74055 FC 0.0516 0.127 50050 Flow
MO0112534 1 1 1 10/31/2006 74055 FC 0.05 0.071 50050 Flow
MO0112534 1 1 1 11/30/2006 74055 FC 0.0541 0.068 50050 Flow
MO0112534 1.9 1.9 1 12/31/2006 74055 FC 0.0565 0.08 50050 Flow
MO0112534 5 5 1 1/31/2007 74055 FC 0.04936 0.064 50050 Flow
MO0112534 11 112 1 2/28/2007 74055 FC 0.056035 0.114 50050 Flow
MO0112534 3 3 1 3/31/2007 74055 FC 0.051258 0.092 50050 Flow
MO0123986 630 630 1 6/30/2005 74055 FC 0.001 0.001 50050 Flow
MO0123986 0 0 1 9/30/2005 74055 FC 0.001 0.001 50050 Flow
MO0123986 110 110 1 12/31/2005 74055 FC 0.002 0.002 50050 Flow
MO0123986 <1 <1 1 3/31/2006 74055 FC <.001 <.001 50050 Flow
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Neosho River Basin Bacteria TMDLs Appendix B
ODEQ Summary of Available Reports of Sanitary Sewefverflows
Facility Name Date el Location AEIS Cause e Of
ID (Gal) Source
AFTON 3/7/1990 | S21613 | EAST CLARIFIER 10500 Cif\\/’g gﬁé’;g@giﬁt’ INFLOW AND TELESCOPIC
AFTON 3/14/1990 | S21613 | EAST CLARIFIER 19860 HEAVY RAINFALL
AFTON 3/24/1990 | S21613 | EAST CLARIFIER 14760 HEAVY RAIN - VALVE CLOSED
AFTON 3/26/1990 | S21613 | EAST CLARIFIER 47900 ICE STORM RUN OFF - VALVE CLOSED
AFTON 4/25/1990 | S21613 | BOTH CLARIFIERS FLOODED 100000 EXCESSIVE RAINFALL
AFTON 11/4/1990 | S21613 | EAST CLARIFIER 30000 VALVE FAILURE
AFTON 9/14/1998 | S21613 | MONROE & NATIONAL ON HWY 66 40,000 RAIN
AFTON 10/5/1998 | S21613 HX"T\T gf\’l 'L’:’I'_ANHO'-E BETWEEN MONROE & 30,000 RAIN
AFTON 5/9/2000 | S21613 | HWY 69 & MONROE & NATIONAL 50,000 RAIN
AFTON 12/16/2001 | S21613 | E. OF TOWN, 1/4 MILE FROM WWP 15,000 RAIN LIFT STATION
COMMERCE 9/14/1998 | S11206 | jo SEDARST &N ELMON A4TH/E."C" ST. IN RAIN
COMMERCE 6/1/1992 S1605 | WWTP 0 EXCESSIVE RAINFALL
COMMERCE 7/1/1992 | S21605 | WWTP 0 I/l FROM EXCESSIVE RAINFALL
COMMERCE 11/13/1992 | S21605 | PLANT HEADWORKS 535680 | PUMPS BURNED OUT
COMMERCE 12/12/1992 | S21605 | WET WELL AT LAGOONS HEAVY RAINFALL I/l
COMMERCE 5/7/1993 | S21605 | WET WELL AT PLANT 500000 HYDROLIC OVERLOAD FROM I/l AND FLOODING
COMMERCE 5/7/1993 | S21605 | WET WELL-SEWAGE TANK-LAGOONS 0 HEAVY RAIN.
COMMERCE 9/24/1993 | S21605 | LAGOONS 0 FLOODING CONDITIONS
COMMERCE 12/12/1993 | S21605 | LAGOON EXCESSIVE RAIN
COMMERCE 7/5/1994 | S21605 | WTTP 0 TRANSFORMER FAILURE
COMMERCE 8/31/1994 | S21605 | MIDWAY VILLAGE LIFT STATION 2000 POWER FAILURE
COMMERCE 11/5/1994 | S21605 | AT PLANT 0 RAIN I/l AND PUMP FAILURE AT HEADWORKS
COMMERCE 11/5/1994 | S21605 | C ST AND VINE 0 RAIN I/l AND PUMP FAILURE AT HEADWORKS
COMMERCE 11/5/1994 | S21605 | E COMMERCE AND L STREET 0 RAIN I/l AND PUMP FAILURE AT HEADWORKS
COMMERCE 11/6/1994 | S21605 | AT PLANT HEADWORKS 0 RAIN I/l AND PUMP FAILURE AT HEADWORKS
COMMERCE 11/6/1994 | S21605 | C AND SOUTH VINE 0 RAIN I/l AND PUMP FAILURE AT HEADWORKS
COMMERCE 11/6/1994 | S21605 | COMMERCE AND L STREET 0 RAIN I/l AND PUMP FAILURE AT HEADWORKS
COMMERCE 11/18/1994 | S21605 | CANARY AND MIDWAY 0 LINE BLOCKAGE
COMMERCE 11/19/1994 | S21605 | 506 MEADOWLARK 0 RAIN I/l
COMMERCE 11/19/1994 | S21605 | CEDAR AND ELM 0 RAIN I/l
COMMERCE 11/19/1994 | S21605 | COMMERCE AND ELM 0 RAIN I/l
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Neosho River Basin Bacteria TMDLs Appendix B
Facility Name Date el Location el Cause TEG O
ID (Gal) Source
COMMERCE 12/8/1994 | S21605 | MIDWAY AND CANARY 0 LINE STOPPAGE
COMMERCE 3/18/1995 | S21605 | MIDWAY & CANARY LANE 0 LINE BLOCKED
COMMERCE 5/7/1995 | S21605 g"’é’\E”;g'E{ES @ C&S. VINE, 4TH ST, & N. ELM 0 INFILTRATION OF WASTE WATER
COMMERCE 5/7/1995 | S21605 | WASTEWATER WET WELL 0 INFILTRATION OF RAIN
COMMERCE 11/24/1996 | S21605 | WET WELL AT LAGOON 0 POWER FAILURE
COMMERCE 5/9/1998 | S21605 | LAGOON WETWELL BEHIND 406 S. RIVER RAIN
COMMERCE 5/24/1998 | S21605 | 406 S. RIVER 200,000 | HIGH INFILTRATION
COMMERCE 5/24/1998 | S21605 | COMMERCE AVE & L 100,000 | OVERFLOW
COMMERCE 5/24/1998 | S21605 | WASTEWATER LAGOON 25MILL | PUMP FAILURE
COMMERCE 5/26/1998 | S21605 | 406 S. RIVER 100,000 | INFILTRATIONS
COMMERCE 5/26/1998 | S21605 | LAGOON WETWELL 100,000 | MALFUNCTION
COMMERCE 9/24/1999 | S21605 | MIDWAY L.S. 2,000 ELECTRICAL FAILURE
COMMERCE 9/27/1999 | S21605 | MIDWAY L.S. 2,500 MOTOR PROBLEM
COMMERCE 12/15/1999 | S21605 | LAGOON 8,500 PUMP FAILURE
COMMERCE 5/9/2000 | S21605 | 1ST & COMMERCE AVE 2,000 RAIN
COMMERCE 5/9/2000 | S21605 | 500 BLK OF MEADOWLARK LANE 2,000 RAIN
COMMERCE 5/9/2000 | S21605 | LAGOON RAINFALL
COMMERCE 5/9/2000 | S21605 | MIDWAY L.S. 5,000 RAIN
COMMERCE 6/21/2000 | S21605 | 506 MEADOWLARK LN. 1,000 GPH | RAIN
COMMERCE 6/21/2000 | S21605 | COMMERCE AVE. & "L" ST 250 GPH | RAIN
COMMERCE 12/4/2001 | S21605 | LAGOON AREA 5,000 POWER FAILURE
COMMERCE 5/13/2003 | S21605 | LAGOON WET WELL 4,000 ELECTRICAL OUTAGE LAGOON/BASIN
COMMERCE S21605 | COMMERCE & ELM RAIN
COMMERCE PUMP FAILURE, ELECTRICAL OVERLOAD, PUMPS
WWTP 5/29/2001 | S21605 | WET WELL, LAGOON 10208 PLUGGED WITH DEBRIS LAGOON/BASIN
COMMERCE 3/19/1995 | S21605 | MIDWAY AND CANARY LANE 35000 LINE BLOCKAGE
COMMERCE 5/7/1995 | S21605 | 4TH BETWEEN N ELM AND N CEDAR 20000 RAIN I/]
COMMERCE 5/7/1995 | S21605 | 506 MEADOWLARK 20000 RAIN I/]
COMMERCE 5/7/1995 | S21605 | C & SOUTH VINE 20000 RAIN I/]
COMMERCE 5/7/1995 | S21605 | L STREET AND COMMERCE AVE EAST 20000 RAIN I/l
COMMERCE 5/7/1995 | S21605 | WWTP WET WELL L.S. AT LAGOON 2300000 | RAIN I/I
JAY 1/19/2007 | 21614 | 21ST & MULBERRY PUMP FAILURE LIFT STATION
JAY 5/9/1994 | S20614 | 7TH AND DIAL 4680 LINE STOPPAGE
JAY 11/4/1994 | S21416 | 7TH AND DIAL 300000 | RAINI/I
JAY 11/4/1994 | S21416 | GRAY ST BETWEEN 4TH & 5TH 300000 | RAINI/I
JAY 11/4/1994 | S21416 | PARKING LOT AT WALMART 300000 | RAINI/I
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Neosho River Basin Bacteria TMDLs

Appendix B

. Facilit . Amount Type Of
Facility Name Date y Location Cause yp
ID (Gal) Source
JAY 5/27/1995 | S21604 | AT PLANT 3676000 | RAIN I/
JAY 9/18/1991 | S21614 | TREATMENT PLANT OVERLOAD CONDITIONS FROM EXCESSIVE I/l
JAY 6/311992 | S21614 | WWTP 2865000 | HEAVY RAINFALL I/l
JAY 12/15/1992 | S21614 \5"4V|Y|TP & MH AT DIAL ST BETWEEN 4TH AND 2430000 | I/l FROM HEAVY RAINFALL
JAY 12/8/1993 | S21614 | MH 100' WEST OF EAST DIAL 3182 GREASE BLOCKAGE
JAY 2/28/1994 | S21614 | LAGOON #3 0 RAINFALL I/l
JAY 3/11/1994 | S21614 | LAGOONS 2075000 | HYDROLIC OVERLOAD FROM EXCESS RAINFALL
JAY 3/11/1994 | S21614 | STORM SIDE STREAM BASIN 2500000 | SNOW MELT AND RAIN
JAY 11/19/1994 | S21614 | THIRD LAGOON 2400000 | RAIN I
JAY 4/19/1995 | S21614 | AT PLANT 2000000 | RAINTI
JAY 5/7/1995 | S21614 | 4TH AND 5TH ON DIAL 8000 RAIN I/l
JAY 5/7/1995 | S21614 | 4TH AND 5TH ON GRAY 8000 RAIN I/l
JAY 5/7/1995 | S21614 | 7TH AND DIAL 8000 RAIN I/l
7TH & DIAL, BETWEEN 4TH & 5TH ON DIAL,
JAY 5/8/1005 | s21614 | f1H & DAL BETVICE 0 1&1
JAY 6/11/1995 | S21614 | AT WWTP NUMBER 2 AERATION BASIN 5000 RAIN I/l
JAY 6/11/1995 | S21614 | IN PLANT 5000 X
JAY 10/19/1995 | S21614 | SLUDGE BED AT PLANT 400 OPERATIONAL ERROR(GATES SET WRONG)
JAY 1/11/1996 | S21614 | EQUALIZATION BASIN #3 144 RAIN
JAY 3/28/1996 | S21614 6000 RAINFALL
JAY 3/28/1996 | S21614 | EQ. BASIN #3 6000 &l
JAY 3/28/1996 | S21614 | IN PLANT FBE 6000 RAIN
WALMART PARKING LOT/7TH &
JAY 9/26/1996 | S21614 | b\ /BETWEEN 4TH & 5TH ON DIAL: MH 49 RAIN
LAWN ON COMMUNITY CENTER; ACROSS
JAY 102771996 | s21614 | SAWE OF COMVLIITY CENTE 91 18
Ay 102711996 | S21614 | WALMART PARKING LOT; BETWEEN 4 & 5 ON o1 @l
DIAL ST.
N. SIDE OF DIKE BETWEEN EQUALIZATION
JAY 11/1/1996 | s21614 | N, 30FOF DIKE L 144 RAIN
JAY 11/7/1996 | S21614 | EQUALIZATION BASIN #3 800 RAIN
Ay 112911996 | S21614 | FLOW EQUALIZATION BASIN TO POND & 268 RAIN
STREAM
JAY 12/31/1996 | S21614 | WWT PLANT
WALMART PARKING LOT/DIAL BETWEEN 4 &
JAY 212011907 | S21614 | MALMART BARKID 468 RAIN
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. Facilit . Amount Type Of
Facility Name Date y Location Cause yp
ID (Gal) Source
DIKE BETWEEN EQUALIZATION BASIN #3
JAY 21211007 | s21614 | DN BETWEENEQ 144 RAIN
JAY 2/26/1997 | S21614 | WALMART PARKING LOT 102 RAIN
JAY 3/13/1997 | S21614 3
JAY 4/9/1997 | S21614
JAY 5/7/1997 | S21614 RAIN
JAY 8/17/1997 | S21614 | MH ON DIAL BETWEEN FOURTH & FIFTH ST. 20 RAIN
JAY 12/23/1997 | S21614 | BASINS RAINS
JAY 1/5/1998 | S21614 | WwP RAIN
JAY 3/18/1998 | S21614 | MH'S RAIN
JAY 6/15/1998 | S21614 | WWTP BLOCKAGE
JAY 8/9/1998 | S21614 | WWTP OVERLOAD
JAY 9/12/1998 | S21614 | MANHOLES THROUGHOUT CITY
JAY 10/5/1998 | S21614 | MANHOLES THRU CITY 1.6 MILL
JAY 11/1/1998 | S21614 | WWTP
JAY 11/30/1998 | S21614 | WWTP OVERLOAD
JAY 2/311999 | S21614 100,000 | RAIN
WALMART PARKING LOT BETWEEN 4TH &
JAY 2061999 | s21614 | PAMART PARK 500,000 | RAIN
JAY 3/8/1999 | S21614
JAY 3/12/1999 | S21614 RAIN
JAY 3/19/1999 | S21614 L.S. MALFUNCTION
JAY 3/31/1999 | S21614 | BASIN #3
JAY 4/14/1999 | S21614 RAIN
JAY 4/21/1999 | S21614 | EQUALIZATION PONDS RAINS
4TH & 5TH ON GRAY & DIAL/5TH &
JAY 412611999 | s21614 | f1H& STHONGRAY & DIES RAIN
JAY 5/20/1999 | S21614 OVERLOAD
MANHOLE WALMART PARKING LOT, MH
JAY 62011909 | S21614 | HANE AR UNKNOWN | I/l FROM 5 INCHES RAIN ON 6-16,6-18,6-19
JAY 6/20/1999 | S21614 EAX‘G\’;@LMART' MH ON DIAL STREET, 5 & UNKNOWN | I/l FROM 5 INCHES RAIN ON 6-16,6-18,6-19
MH 7 & DIAL, DIAL 4 & 5,5 & BAGBY, GRAY,
JAY 6/23/1099 | s21614 | Wit P& DIAL DAL 4 & 55 UNKNOWN | I/l FROM 3.3 INCHES RAIN ON 6-22 AND 6-24
MH 7 & DIAL, MH 4 & 5, MH 5 & BAGBY, MH
JAY 6/23/1009 | s21614 | b L& I L oS, A UNKNOWN | I/l FROM ACCUMULATED RAIN ON 6-22 AND 6-24
JAY 7111999 | S21614 RAIN
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Neosho River Basin Bacteria TMDLs Appendix B
Facility Name Date el Location el Cause TEG O
ID (Gal) Source
JAY 8/16/1999 | S21614
JAY 9/12/1999 | S21614 RAIN
JAY 121411999 | S21614 | WWTP RAIN
WWTP & AT 5TH & BAGBOY - WALMART
JAY 12/8/1999 | s21614 | JOVIE&AT S RAINFALL
JAY 12/9/1999 | S21614 | WOw RAINFALL
JAY 22212000 | S21614 RAIN
JAY 2/25/2000 | S21614 | WWTP RAIN
JAY 412612000 | S21614 LOSS OF DIKE
JAY 5/9/2000 | S21614 RAIN
JAY 9/19/2000 | S21614 | WwWTP 42,556 | OPERATOR ERROR
JAY 11/20/2003 | S21614 | HOLDING PONDS BREACH IN DYKES
JAY 3/412004 | S21614 | 4TH & 5TH AT GRAY RAIN
JAY 3/412004 | S21614 | 4TH & 5TH ON DIAL RAIN
JAY 3/412004 | S21614 | 7TH & DIAL RAIN
JAY 5/13/2004 | S21614 | 4TH & 5TH ON GRAY/ 4TH & 5TH ON DIAL RAIN MANHOLE
JAY 7212004 | S21614 | 4TH & 5TH AT GRAY RAIN
JAY 7192004 | S21614 | 4TH & 5TH ON DIAL RAIN
JAY 7/10/2004 | S21614 | 20TH & BOSTON L.S. MALFUNCTION MANHOLE
JAY S21614
JAY S21614 49
MANHOLE ON DIAL ST. BETWEEN 4TH & 5TH, .
JAY WWTP vanees | 21614 | SO O Ae 82500 | 1&1 FROM 1.8" OF RAIN WITHIN 5 HR PERIOD
JAY WWTP 3/711998 | 21614 | MANHOLE WALMART PARKING LOT 76800 K"L\'I'\,'\ITF?AEFLLECT'ON SYSTEM FROM EXCESSIVE
LOCUST GROVE | 5/10/1993 | 21620 | W.HARRIETT ST. FLOODING
LOCUST GROVE | 5/10/1993 | 21620 | WYNNEDOTE & SARGAR ST. FLOODING
LOCUST GROVE | 1/17/1990 | S21620 | WEST HARRIET SE 0 HEAVY RAINS
LOCUST GROVE | 3/11/1990 | S21620 | WEST HARRIET ST. HEAVY RAINFALL
LOCUST GROVE | 3/19/1990 | S21620 | WEST HARRIETT ST. HEAVY RAINFALL
N. DELAWARE BETWEEN ROSS & WILLARD
LOCUST GROVE | 5/21/1991 | 21620 | §rON A uine? STOPPED UP LINE
LOCUST GROVE | 10/26/1991 | S21620 | W HARRIETT ST LINE STOPPAGE
LOCUST GROVE | 10/26/1991 | S21620 | WEST HARRIET STREET, MANHOLE 0 STOPPED UP SEWER LINE
LOCUST GROVE | 6/19/1992 | S21620 | HARRIET STREET EXCESSIVE RAINFALL
LOCUST GROVE | 6/19/1992 | S21620 | SARGEAR & WYANDOTT ST EXCESSIVE RAINFALL
LOCUST GROVE | 6/20/1992 | S21620 | CORNER SARGEAR & WYANDOTTE EXCESSIVE RAINS
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LOCUST GROVE | 6/20/1992 | S21620 | W. HARRIET ST. MANHOLE EXCESSIVE RAINS
LOCUST GROVE | 12/13/1992 | S21620 | SARGEAR & WYANDOTTE 0 RAINFALL 1/
LOCUST GROVE | 4/1/1993 | S21620 | HOLDING POND 35 HEAVY RAINFALL ALL SPRING
LOCUST GROVE | 9/14/1993 | S21620 | WEST END OF HARRIET 1000 HEAVY RAIN
LOCUST GROVE | 11/4/1993 | S21620 | DELAWARE AND WILLARD STONE 100 GREASE BLOCKAGE
LOCUST GROVE | 12/13/1993 | S21620 | 82 HIWY BY PIERCE 1000 | GREASE STOPPAGE
LOCUST GROVE | 12/15/1993 | S21620 | DELAWARE AND ROSS 1000 | GREASE STOPPAGE
LOCUST GROVE | 2/15/1994 | S21620 | JOE KOELCH & 82 HIWAY 0 GREASE STOPPAGE
LOCUST GROVE | 3/6/1994 | S21620 | AT FACILITY 0 HoERIC POND FULL AND OVERFLOWING INTO
LOCUST GROVE | 5/1/1994 | S21620 | HOLDING POND 10000 | RAINTI
LOCUST GROVE | 9/16/1994 | S21620 | WILLARD SABER AND DELAWARE 75 GREASE BLOCKAGE
LOCUST GROVE | 11/6/1994 | S21620 | 107 WEST HARRIET 0 RAIN I/
LOCUST GROVE | 11/9/1994 | S21620 | 107 HARRIET STREET 0 RAIN I/l HYDROLIC OVERLOAD
LOCUST GROVE | 11/14/1994 | S21620 | STORM HOLDING POND 2000000 | RAIN I
LOCUST GROVE | 1/17/1995 | S21620 | AT PLANT HOLDING POND 0 RAIN I/
LOCUST GROVE | 1/17/1995 | S21620 | I/l POND 0 SYSTEM I/
LOCUST GROVE | 1/17/1995 | S21620 | SEWER PLANT HOLDING POND 0 HEAVY RAINS
LOCUST GROVE | 3/13/1995 | S21620 | AT PLANT 200000 | RAIN I
LOCUST GROVE | 3/13/1995 | S21620 | I/l POND 0 RAIN I/
LOCUST GROVE | 4/16/1995 | S21620 | I/l PONDS 200000 | RAIN I
LOCUST GROVE | 4/16/1995 | S21620 | LOCUST GROVE SEWER TREATMENT POND 0 HEAVY RAINS
LOCUST GROVE | 5/9/1995 | S21620 | HCR 64 BOX 15 300 GREASE STOPPAGE
LOCUST GROVE | 12/11/1995 | S21620 | GRADE SCHOOL AT COUCH & SPRING PARK 1200 LINE STOPPAGE
LOCUST GROVE | 3/13/1996 | S21620 | 507 EARL SMITHS ROAD 200 LINE STOPPAGE
LOCUST GROVE | 3/13/1996 | S21620 | EARL SMITH RD. RES. AREA 200 CLOGGED MAIN
LOCUST GROVE | 3/20/1996 | S21620 | 1 MILE N. OF WWTP 42000 | FAULTY FILTERS
LOCUST GROVE | 3/21/1996 | S21620 | 1 MILE N. OF WWTP 42000 | FAULTY FILTERS
LOCUST GROVE | 3/22/1996 | S21620 | 1 MILE N. OF WWTP 42000 | FAULTY FILTERS
LOCUST GROVE | 3/22/1996 | S21620 | JOE KOELCH DR. 2000 | GREASE CLOGGED LINES
LOCUST GROVE | 3/23/1996 | S21620 | 1 MILE N. OF WWTP 49000 | FAULTY FILTERS
LOCUST GROVE | 3/24/1996 | S21620 | 1 MILE N. OF WWTP 14000 | FAULTY FILTERS
LOCUST GROVE | 3/24/1996 | S21620 | WATER PLANT 28000 | FAULTY FILTERS
LOCUST GROVE | 3/26/1996 | S21620 | WATER PLANT 28000 | FAULTY FILTERS
LOCUST GROVE | 3/26/1996 | S21620 | WATER PLANT 42000 | FAULTY FILTERS
LOCUST GROVE | 3/28/1996 | S21620 | WATER PLANT 42000 | WATER PLANT
LOCUST GROVE | 3/29/1996 | S21620 | WATER PLANT 42000 | WATER PLANT
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LOCUST GROVE | 3/30/1996 | S21620 | WATER PLANT 28000 | FILTERS
LOCUST GROVE | 3/31/1996 | S21620 | WATER PLANT 28000 | FAULTY FILTERS
LOCUST GROVE | 4/1/1996 | S21620 | WATER PLANT 42000 | FAULTY FILTERS
LOCUST GROVE | 4/2/1996 | S21620 | WATER PLANT 28000 | FAULTY FILTERS
LOCUST GROVE | 4/2/1996 | S21620 | WATER PLANT 28000 | FAULTY FILTERS
LOCUST GROVE | 4/4/1996 | S21620 | WATER PLANT 49000 | FAULTY FILTERS
LOCUST GROVE | 4/5/1996 | S21620 | WATER PLANT 35000 | FAULTY FILTERS
LOCUST GROVE | 4/6/1996 | S21620 | WATER PLANT 49000 | FAULTY FILTERS
LOCUST GROVE | 4/7/1996 | S21620 | WATER PLANT 28000 | FAULTY FILTERS
LOCUST GROVE | 4/7/1996 | S21620 | WATER PLANT 42000 | FAULTY FILTERS
LOCUST GROVE | 4/9/1996 | S21620 | WwWTP 28000 | FAULTY FILTERS
LOCUST GROVE | 4/9/1996 | S21620 | WwWTP 35000 | FAULTY FILTERS
LOCUST GROVE | 4/11/1996 | S21620 | WwWTP 28000 | FAULTY FILTERS
LOCUST GROVE | 4/12/1996 | S21620 | WWTP 14000 | FAULTY FILTERS
LOCUST GROVE | 4/13/1996 | S21620 | WWTP FAULTY FILTERS
LOCUST GROVE | 4/14/1996 | S21620 | WWTP 28000 | FAULTY FILTERS
LOCUST GROVE | 4/15/1996 | S21620 | WWTP FAULTY FILTERS
LOCUST GROVE | 4/16/1996 | S21620 | WWTP 21000 | FAULTY FILTERS
LOCUST GROVE | 4/17/1996 | S21620 | WWTP 42000 | FAULTY FILTERS
LOCUST GROVE | 4/18/1996 | S21620 | WWTP 35000 | FAULTY FILTERS
LOCUST GROVE | 4/19/1996 | S21620 | WWTP 35000 | FAULTY FILTERS
LOCUST GROVE | 4/20/1996 | S21620 | WATER PLANT 28000 | FAULTY FILTERS
LOCUST GROVE | 4/21/1996 | S21620 | WATER PLANT 35000 | FAULTY FILTERS
LOCUST GROVE | 4/22/1996 | S21620 | WATER PLANT 28000 | FAULTY FILTERS
LOCUST GROVE | 4/23/1996 | S21620 | WATER PLANT 35000 | FAULTY FILTERS
LOCUST GROVE | 4/24/1996 | S21620 | WATER PLANT 28000 | WATER PLANT
LOCUST GROVE | 5/5/1996 | s21620 | VIEN OF LOCUSTGROVEATWATER 14 FAULTY FILTERS
LOCUST GROVE | 5/6/1996 | S21620 | WATER PLANT 35 FAULTY FILTERS
LOCUST GROVE | 5/7/1996 | S21620 | WATER PLANT 21 FAULTY FILTERS
LOCUST GROVE | 9/30/1996 | S21620 | WASTEWATER LAGOON OVERFLOW 201 RAIN
LOCUST GROVE | 10/3/1996 | S21620 | LAGOON ON PLANT SITE N. OF CITY 53 RAINFALL
LOCUST GROVE | 10/4/1996 | S21620 | LAGOON AT PLANT SITE N. OF CITY 12 RAINFALL
LOCUST GROVE | 12/8/1996 | S21620 | wWwp 420 RAIN
LOCUST GROVE | 12/9/1996 | S21620 | Wwp 397 RAIN
LOCUST GROVE | 12/10/1996 | S21620 | WwP 272 RAIN
LOCUST GROVE | 12/11/1996 | S21620 | Wwp 233 RAIN
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LOCUST GROVE | 12/12/1996 | S21620 | WWP 172 RAIN
LOCUST GROVE | 12/13/1996 | S21620 | WwP 106 RAIN
LOCUST GROVE | 12/14/1996 | S21620 | WwP 76 RAIN
LOCUST GROVE | 12/15/1996 | S21620 | WwP 37 RAIN
LOCUST GROVE | 12/16/1996 | S21620 | WWP LAGOON 15 RAIN
LOCUST GROVE | 2/26/1997 | S21620 RAINFALL
LOCUST GROVE S21620 | WATER PLANT 21 FAULTY FILTERS
LOCUST GROVE S21620 | WATER PLANT 21 FAULTY FILTERS
MIAMI 5/8/2002 N. ELM & WASHINGTON 117,931
MIAMI 5/9/2002 HEAD WORKS
MIAMI 5/9/2002 5TH & "B" S.W. 500
MIAMI 1,000
MIAMI 1/5/2005 | S2160 | BJ TUNNEL BLVD. & "B" ST. N.W. 1,660 | RAIN MANHOLE
MIAMI 1/5/2005 | S2160 | WASHINGTON & ELM 600 RAIN MANHOLE
MIAMI 3/14/1990 | S21602 | SEWAGE TREATMENT PLANT 7 NEOSHO FLOODED FOR 5 DAYS
MIAMI 9/16/1991 | S21602 | BEHIND JR HIGH PRACTICE FIELD 30 ROOT STOPPAGE
MIAMI 12/20/1991 | $21602 \Q’TA“T’\‘TA'/NGTON &ELM ST. & BJ TUNNEL & A 1 FLOODING
MIAMI 9/22/1992 | S21602 | 18TH & F ST. NE 70 18" SEWER LINE STOPPAGE
MIAMI 7/31/1994 | S21602 2 EXCESS RAINFALL
MIAMI 6/16/1995 | S21602 | 2ND AND 'L' NORTHEAST 50000 | LINE WASHED OUT
MIAMI 7/11/1998 | S21602 | 9TH AVE. & "A" S.E. 20,000 | RAIN
MIAMI 712211998 | $21602 | 633 "H" ST. S.E. ML | CONTRACTORS PUMPED PLUGGED NO BACKUP
PROVISION

MIAMI 2/11/1999 | S21602 | 9TH & "A" ST. S.E. 10,000 | MALFUNCTION
A 612911999 | 21602 NAE& "BJ" TUNNEL N.W./ ELM & WASHINGTON RAIN
MIAMI 6/29/1999 | S21602 | 5TH7'D" & 'B" SW. RAIN
MIAMI 71171999 | S21602 | 5TH & "B" S.W.\"D" & 5TH S.W. 14332 | RAIN
MIAMI 7/1/1999 | S21602 | CENTRAL & "M" N.E. 14332 | RAIN
MIAMI 7/1/1999 | S21602 | WASHINGTON & ELM 124,833 | RAIN
MIAMI 9/11/1999 | S21602 | 801 'H" ST. S.E. 5000 | PUMPS PLUGGED
MIAMI 10/24/1999 | S21602 | 2ND ST. S.E. AT 'B" & "C" ST. 5,000
MIAMI 11/2/1999 | S21602 | "A"N.W. & 5TH 10 SEWER BACKUP
MIAMI 12/4/1999 | S21602 | WASHINGTON & ELM 15,000 | RAINFALL
MIAMI 12/9/1999 | $21602 ELE,\)ITREATMENT PLANT - WASHINGTON & 21517 | RAINFALL
MIAMI 1/10/2000 | S21602 | ELM ST. S. OF STEVE OWENS BLVD. 1,000 | GREASE
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MIAMI 2/23/2000 | S21602 | 700 FT. S.W. OF FAIRGROUNDS 500 TRASH
MIAMI 2/28/2000 | S21602 | 700 FT. S.W. OF FAIRGROUNDS 200 L.S. MALFUNCTION
MIAMI 3/3/2000 | S21602 | 104 "F" S.W. 1,750 GREASE
MIAMI 3/3/2000 | S21602 | MH 1,273 FT S.W. OF FAIRGROUNDS 13,000 | VANDALISM
MIAMI 3/3/2000 | S21602 | MH 954 FT. S.W. OF FAIRGROUNDS 13,000 | VANDALISM
MIAMI 3/3/2000 | S21602 | WASHINGTON DR. & ELM ST. 1,000 RAIN
MIAMI 3/3/2000 | S21602 | WASHINGTON DR. & GARFIELD BLVD. 800 RAINFALL
MIAMI 5/8/2000 | S21602 | MH 954 FT. S.\W. OF FAIRGROUNDS 3,000 RAINFALL
MIAMI 5/9/2000 | S21602 | 1022 E. STEVE OWENS BLVD. 920 RAIN
MIAMI 5/9/2000 | S21602 | 5TH&"B" S.W. 625 RAIN
MIAMI 5/9/2000 | S21602 | 5TH&'D"S.E. 625 RAIN
MIAMI 5/9/2000 | S21602 | B.J. TUNNEL AT "A" & "B" N.W. 500 RAIN
MIAMI 5/9/2000 | S21602 | N. ELM & WASHINGTON 1,800 RAIN
MIAMI 5/9/2000 | S21602 | WASHINGTON & GARFIELD 1,400 RAIN
MIAMI 6/20/2000 | S21602 | 5TH&"D"S.E. 1,750 RAIN
MIAMI 6/20/2000 | S21602 | N.ELM & WASHINGTON 2,300 RAIN
MIAMI 6/21/2000 | S21602 | 5TH&"B" S.W. 875 RAIN
MIAMI 6/21/2000 | S21602 | N.ELM & WASHINGTON 984 RAINFALL
MIAMI 6/26/2000 | S21602 | 5TH&"B" S.W. 250 RAIN
MIAMI 6/26/2000 | S21602 | BJ TUNNEL & AST N.W. 234 RAIN
MIAMI 6/26/2000 | S21602 | N.ELM & WASHINGTON 354 RAIN
MIAMI 11/25/2000 | S21602 | S.E.PLANT 1,000 BROKEN LINE
MIAMI 3/7/2001 | S21602 | L.S. SOUTH LAGOON 40,000 | PUMP FAILURE
MIAMI 5/8/2001 | S21602 | S.W.OF INCINERATOR AT 1117 22ND N.W. 100 PUMP FAILURE
MIAMI 6/21/2001 | S21602 | N.ELM & WASHINGTON 1,400 RAIN
MIAMI 6/21/2001 | S21602 | WASHINGTON & GARFIELD 1,000 RAIN
MIAMI 5/9/2002 | S21602 | S.E. TREATMENT PLANT 1,000 RAIN LAGOON/BASIN
MIAMI 5/17/2002 | S21602 | ELM & WASHINGTON / 1610 WASHINGTON 1,500 RAIN MANHOLE
MIAMI 6/12/2002 | S21602 | 1610 WASHINGTON 325 RAIN MANHOLE
MIAMI 6/12/2002 | S21602 | CENTER OF STREET AT ELM & WASHINGTON 475 RAIN MANHOLE
MIAMI 6/12/2002 | S21602 | STEVE OWENS BLVD. AT "L" & "M" S.W 175 RAIN MANHOLE
MIAMI 3/5/2004 | S21602 | BETWEEN 2ND & 3RD AVE & "L" N.W. 59,250 | RAIN MANHOLE
MIAMI 4/14/2005 | S21602 | 20TH N.E. AT"C"&'D" 500 STOPPAGE MANHOLE
MIAMI 10/13/2005 | S21602 | BEHIND 1804 E. ST. S.W. 15,000 | BLOCKAGE MANHOLE
MIAMI 10/24/2005 | S21602 | 1400 BLK. OF EAST S.W. 5,000 BLOCKAGE MANHOLE
MIAMI 11/23/2005 | S21602 | 1400 BLK. E. STREET S.W. 500 BLOCKAGE MANHOLE
MIAMI 9/21/2006 | S21602 | 1025 "J" N.W. 200 PLUGGED LINE PIPE
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MIAMI 9/29/2006 | S21602 | 311"G" N.W. 150 BROKEN CLEAN OUT PIPE
MIAMI 11/2/2006 | S21602 | 504 GOODRICH BLVD. 20 PLUGGED LINE MANHOLE
MIAMI 1/10/2007 | S21602 | 1008 MCKINLEY 25 PLUGGED LINE MANHOLE
MIAMI 1/12/2007 | S21602 | 1501 8TH AVE. N.W. 75 BROKEN LINE PIPE
MIAMI S21602 | PLANT OVERLOAD
MIAMI 1/3/1994 | S21606 | 2414 N MAIN 2000 GREASE BLOCKAGE
MIAMI 7/26/1994 | S21606 | 715 11THAVENE 80000 RAIN OVERLOAD
MIAMI 11/6/1996 | S21606 | N.E. TREATMENT PLANT 127 RAIN
MIAMI 6/26/1997 | S21606 | EAST LAGOONS
MIAMI 5/29/1998 | S21606 | 100 YDS. N.W. OF PLANT AT 715 11 AVE. NE 5,000 RAIN
MIAMI 7/23/1998 | S21606 1MILL | PLUGGED LINE
MIAMI 4/3/1999 | S21606 | 1ST MH N.E. OF N.E. TREATMENT PLANT 223,200 | RAINS
MIAMI 4/14/1999 | S21606 | N.E. OF PLANT 446,400 | RAINFALL
MIAMI 4/22/1999 | S21606 | MH N.E. OF PLANT 187,200 | RAIN
MIAMI 4/25/1999 | S21606
MIAMI 4/25/1999 | S21606 | 1ST.MH N. OF PLANT >1 MILLN | RAINFALL
MIAMI 5/4/1999 | S21606 | MH N. OF PLANT 777,600 | FLOODING
MIAMI 5/17/1999 | S21606 | 1ST MH N. OF PLANT 365,000
MIAMI 5/21/1999 | S21606 | WWTP 230,400
MIAMI 5/23/1999 | S21606 | WWTP 158,400
MIAMI 6/16/1999 | S21606 | MH N. OF PLANT 187,200 | RAIN
MIAMI 6/19/1999 | S21606 RAIN
MIAMI 7/1/1999 | S21606 | MH'S RAIN
MIAMI 12/4/1999 | S21606 | 71511TH ST N.E. RAIN
MIAMI 12/4/1999 | S21606 | MH N.W OF PLANT 417,600 | RAINFALL
MIAMI 12/4/1999 | S21606 | WASHINGTON & ELM 15,000 | RAIN
MIAMI 12/9/1999 | S21606 | MH N.W.OF PLANT 284,400 | RAINFALL
MIAMI 12/9/1999 | S21606 | MH N.W.OF PLANT 284,400 | RAINFALL
MIAMI S21606 | PLANTS OVERLOAD
MIAMI 1/15/1993 | S21647 | FOUNTAIN EAST LAGOON/EAST OF MIAMI 0 INFILTRATION OF WATER.
MIAMI 5/5/1995 | S21647 | LAGOONS 2000000 | RAIN I/l
MIAMI N. 10/5/1998 | S21606 | N.E. PLANT 715 11 ST. 1 MILL
MIAMI S. 10/5/1998 | S21602 | S.E.PLANT 800 "H" ST.
MIAMI (NORTH) | 3/14/1993 | S21606 | 71511THAVENE 1000 DEBRIS BLOCKAGE
MIAMI (NORTH) 5/9/1993 | S21606 | 715 ELEVENTH AVE NE 70 FLOODING
MIAMI (NORTH) | 11/20/1994 | S21616 | 715 11TH AVE EAST 270000 | RAIN I/
MIAMI (SOUTH) | 12/14/1992 | S21602 | 1ST AND ELM NE 10000 RAINS
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MIAMI (SOUTH) 6/4/1993 | S21602 | 2ND L STREET AND NW 80000 FLOODING FROM EXCESSIVE RAIN
PICHER 2/5/1990 | S21603 | LIFT STATION 8TH & CONNELL 800000 | LIFT STATION PUMP OUT
PICHER 2/22/1990 | S21603 | 8TH & CONNELL 300000 | PUMP DOWN
PICHER 3/26/1990 | S21603 | 8TH/CONNELL 1500000 | PUMPS TO SMALL FOR LIFT STATION
PICHER 4/27/1990 | S21603 | 8TH & CONNELL 600000 | PUMPS TOO SMALL FOR LIFT STATION
PICHER 6/1/1990 | S21603 | 8TH AND CONNELL 1500000
PICHER 12/12/1991 | S21603 | 8TH AND CONNELL(LIFT STATION) PUMPS COULDN'T KEEP UP
PICHER 11/19/1994 | S21603 | 8TH & FRANCIS ST.- MANHOLE 500000 | EXCESSIVE WATER CAUSED FLOODING
PICHER 3/27/1995 | S21603 | CORNER OF 2ND & COLUMBUS 600 BROKEN LINE
PICHER 4/18/1995 | S21603 | 700 S CORNELL 2000 LINE STOPPAGE
PICHER 4/18/1995 | S21603 | 700S. CONNELL 2000 STOPPED UP LINE
PICHER 4/30/1995 | S21603 | 638 S. ONEIDA 0 HEAVY RAIN
PICHER 5/30/1995 | S21603 | 614 S. ONEIDA 0 HEAVY RAIN
PICHER 4/29/1996 | S21603 1000000 | STORM
PICHER 6/18/2000 | S21603 | 200E.2 300,000 | RAIN
PICHER 6/21/2000 | S21603 | 200E.2 600,000 | RAINS
PICHER 1/29/2001 | S21603 | 8TH & CONNELL 300,000 | TRANSFORMER BLEW
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Appendix C
Estimated Flow Exceedance Percentiles
OK121600010060D OK121600010100G OK1246000°0440- OK121600030090G OK121600030160G 0OK121600030180D OK121600030190A OK121600030340J OK121600030440- OK124800030445- OK121600030510D OK121600040060D OK121600040130G OK121600040170G OK121600040200G
WQ Station Ranger Fourteen- Crgtch— Drownin Horse Little Horse Cgve : Hone Sycamore Fourmile Russell
Cre%k mile Creek field Creekg Creek Fly Creek Creek Springs Elk River CreeI)(/ yCreek TarCreek | Cow Creek Creek Creek
Branch Branch
WBID Segment 0OK121600010060_00 OK121600010100_00 0OK121600010440_00 OK121600030090_00 OK121600030160_00 | OK121600030180_00 | OK121600030190_00 | OK121600030340_00 OK121600030440_00 OK121600030445_00 OK121600030510_00 OK121600040060_00 OK121600040130_00 OK121600040170_00 | OK121600040200_00
USGS Gage Reference 07191000 00719855 07195855 07189542 07191000 07191000 07191000 07189540 07189000 07189542 07189542 07185100 07191000 07191000 07191000
Watershed Area (sg. mile) 21.5 71.0 14.9 39.0 40.1 10.5 19.2 13.9 254.7 53.9 56.9 54.6 30.0 29.8 375
NRCS Curve Number 64.9 64.6 68.1 64.8 75.9 69.5 77.8 68.6 64.3 66.6 65.6 82.6 75.1 78.9 72.4
Average Annual Rainfall (inch) 46.3 47.0 44.7 46.2 44.7 447 44.8 45.6 45.3 46.1 44.4 45.4 44.8 44.9 441
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
0 1538 2995 787 773 2869 751 1375 263 52500 1320 1256 8200 2147 2132 2683
1 332 273 72 112 615 162 296 58 6590 219 208 765 463 460 578
2 185 188 50 72 346 90 165 19 4430 150 141 464 258 256 322
3 115 152 40 57 216 56 103 12 3325 120 113 336 161 160 201
4 84 132 35 49 158 41 75 9.9 2800 106 101 250 117 117 147
5 58 115 30 43 110 28 52 9.2 2350 94 89 195 81 81 102
6 44 104 28 37 83 21 39 8.5 2080 84 80 150 61 60 76
7 34 95 25 34 65 17 31 7.8 1845 78 74 124 48 47 60
8 27 86 23 30 51 13 24 7.4 1680 69 66 102 38 37 47
9 22 80 21 26 41 11 20 6.8 1520 62 59 83 31 30 38
10 18 75 20 23 35 9.0 16 6.5 1400 57 54 73 26 25 32
11 15 71 19 21 29 7.6 14 6.1 1280 53 50 62 22 21 27
12 13 66 18 19 25 6.4 12 5.8 1200 48 46 55 18 18 23
13 12 63 17 17 22 57 10 5.6 1130 45 43 49 16 16 20
14 11 58 16 16 20 5.1 9.4 5.4 1050 42 39 42 15 15 18
15 9.5 54 15 15 18 4.6 8.5 5.2 993 39 37 38 13 13 17
16 8.4 51 14 14 16 4.1 7.5 5 941 36 34 35 12 12 15
17 7.6 49 13 13 15 3.7 6.8 5 890 34 32 32 11 11 13
18 6.9 47 13 12 13 3.4 6.1 4.9 839 32 30 29 10 10 12
19 6.3 45 12 11 12 3.1 5.6 4.8 802 31 29 27 8.7 8.7 11
20 57 43 12 10 11 2.8 51 4.6 767 29 28 25 7.9 7.9 10
21 5.3 41 11 9.4 10 2.6 4.7 4.5 737 28 26 23 7.3 7.3 9.2
22 4.8 39 11 9.4 9.2 2.3 4.3 4.3 700 27 26 22 6.7 6.6 8.4
23 4.4 37 10 9.0 8.4 2.1 3.9 4.2 667 26 25 19 6.1 6.1 7.7
24 4.1 36 10 8.6 7.9 2.0 3.7 4.2 636 25 24 18 57 57 7.2
25 3.8 35 10 8.1 7.2 1.9 3.4 4.1 610 24 23 17 5.3 5.3 6.7
26 3.5 34 9.3 7.7 6.8 1.7 3.2 4 585 24 23 16 4.9 4.9 6.2
27 3.2 33 9.1 7.7 6.3 1.6 2.9 4 561 23 22 15 4.5 4.5 5.7
28 3.0 32 8.8 7.3 5.8 1.5 2.7 3.9 538 22 21 14 4.2 4.2 5.2
29 2.8 31 8.6 6.8 5.4 1.4 2.5 3.8 520 21 20 13 3.9 3.8 4.8
30 2.6 30 8.3 6.4 5.0 1.3 2.3 3.7 501 21 20 12 3.6 3.6 4.5
31 2.4 29 8.1 6.4 4.7 1.2 2.2 3.6 482 20 19 12 3.4 3.4 4.3
32 2.3 28 7.9 6.4 4.5 1.1 2.0 3.5 466 20 19 11 3.2 3.2 4.0
33 2.2 27 7.6 6.0 4.1 1.1 1.9 3.5 448 19 18 11 3.0 3.0 3.8
34 2.0 27 7.4 6.0 3.9 1.0 1.8 3.4 437 19 18 10 2.8 2.8 3.5
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OK121600010060D OK121600010100G OK1246000°0440- OK121600030090G OK121600030160G 0OK121600030180D OK121600030190A OK121600030340J OK121600030440- OK124800030445- OK121600030510D OK121600040060D OK121600040130G OK121600040170G OK121600040200G
WQ Station Ranger Fourteen- Crgtch— Drownin Horse Little Horse Cgve : Hone Sycamore Fourmile Russell
Cre%k mile Creek field Creekg Creek Fly Creek Creek Springs Elk River CreeI)(/ yCreek TarCreek | Cow Creek Creek Creek
Branch Branch
WBID Segment 0OK121600010060_00 OK121600010100_00 0OK121600010440_00 OK121600030090_00 OK121600030160_00 | OK121600030180_00 | OK121600030190_00 | OK121600030340_00 OK121600030440_00 OK121600030445_00 OK121600030510_00 OK121600040060_00 0OK121600040130_00 OK121600040170_00 | OK121600040200_00
USGS Gage Reference 07191000 00719855 07195855 07189542 07191000 07191000 07191000 07189540 07189000 07189542 07189542 07185100 07191000 07191000 07191000
Watershed Area (sg. mile) 21.5 71.0 14.9 39.0 40.1 10.5 19.2 13.9 254.7 53.9 56.9 54.6 30.0 29.8 375
NRCS Curve Number 64.9 64.6 68.1 64.8 75.9 69.5 77.8 68.6 64.3 66.6 65.6 82.6 75.1 78.9 72.4
Average Annual Rainfall (inch) 46.3 47.0 44.7 46.2 44.7 447 44.8 45.6 45.3 46.1 44 .4 45.4 44.8 44.9 441
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
35 1.9 26 7.1 5.6 3.7 0.91 1.7 3.3 423 18 17 9.3 2.6 2.6 3.3
36 1.7 26 7.1 5.6 3.4 0.84 1.5 3.3 410 18 17 8.9 2.4 2.4 3.0
37 1.6 25 6.9 5.2 3.2 0.79 1.5 3.2 400 17 16 8.4 2.3 2.3 2.8
38 1.5 24 6.6 5.2 3.0 0.75 1.4 3.1 388 17 16 7.9 2.1 2.1 2.7
39 1.4 24 6.6 5.2 2.8 0.70 1.3 3.1 375 17 16 7.5 2.0 2.0 2.5
40 1.3 23 6.4 5.2 2.6 0.65 1.2 3.0 364 17 16 7.1 1.9 1.9 2.3
41 1.2 23 6.4 4.8 2.4 0.61 1.1 3.0 352 16 15 6.9 1.7 1.7 2.2
42 1.1 22 6.1 4.8 2.3 0.56 1.0 2.9 342 16 15 6.5 1.6 1.6 2.0
43 1.1 22 6.1 4.8 2.2 0.54 0.98 2.9 332 16 15 6.2 1.5 1.5 1.9
44 1.1 21 5.9 4.4 2.1 0.51 0.94 2.8 323 16 15 6.0 1.5 1.5 1.8
45 1.0 21 5.9 4.4 2.0 0.49 0.90 2.8 314 15 14 5.8 1.4 1.4 1.8
46 0.91 20 5.6 4.4 1.9 0.44 0.81 2.7 305 15 14 5.6 1.3 1.3 1.6
47 0.86 20 5.6 4.4 1.7 0.42 0.77 2.7 297 15 14 5.4 1.2 1.2 1.5
48 0.81 19 5.4 4.4 1.6 0.40 0.73 2.7 289 15 14 5.2 1.1 1.1 1.4
49 0.76 19 5.4 4.0 1.5 0.37 0.68 2.6 280 14 13 51 1.1 1.1 1.3
50 0.72 18 51 4.0 1.4 0.35 0.64 2.6 271 14 13 5.0 1.0 1.0 1.3
51 0.67 18 51 4.0 1.4 0.33 0.60 2.6 263 14 13 4.9 0.93 0.93 1.2
52 0.62 17 4.9 4.0 1.4 0.30 0.55 2.6 256 14 13 4.7 0.87 0.86 1.1
53 0.62 17 4.9 3.6 1.3 0.30 0.55 2.5 247 13 12 4.6 0.87 0.86 1.1
54 0.57 17 4.9 3.6 1.2 0.28 0.51 2.5 240 13 12 4.5 0.80 0.79 1.0
55 0.53 16 4.6 3.6 1.1 0.26 0.47 2.5 233 13 12 4.4 0.73 0.73 0.92
56 0.53 16 4.6 3.6 1.1 0.26 0.47 2.4 226 13 12 4.3 0.73 0.73 0.92
57 0.47 15 4.4 3.3 1.0 0.23 0.42 2.4 220 12 11 4.2 0.65 0.65 0.82
58 0.44 15 4.4 3.3 1.0 0.22 0.40 2.4 214 12 11 4.1 0.62 0.62 0.78
59 0.42 14 4.1 3.3 0.9 0.20 0.37 2.4 208 12 11 3.9 0.58 0.58 0.73
60 0.38 14 4.1 3.1 0.84 0.19 0.34 2.4 202 12 11 3.8 0.54 0.53 0.67
61 0.36 14 4.1 2.9 0.79 0.18 0.32 2.3 197 11 10 3.7 0.51 0.50 0.63
62 0.34 13 3.9 2.9 0.75 0.17 0.30 2.3 192 11 10 3.5 0.47 0.47 0.59
63 0.32 13 3.9 2.9 0.71 0.16 0.29 2.3 186 11 10 3.4 0.45 0.45 0.57
64 0.31 13 3.9 2.6 0.68 0.15 0.27 2.3 181 10 10 3.3 0.43 0.42 0.53
65 0.29 12 3.6 2.6 0.64 0.14 0.26 2.3 176 10 10 3.1 0.40 0.40 0.50
66 0.26 12 3.6 2.6 0.61 0.13 0.23 2.3 171 9.9 9.4 3.0 0.37 0.36 0.46
67 0.24 12 3.6 2.5 0.57 0.12 0.22 2.2 167 9.7 9.2 2.9 0.34 0.34 0.43
68 0.23 11 3.4 2.4 0.54 0.11 0.20 2.2 163 9.5 9.0 2.8 0.32 0.32 0.40
69 0.22 11 3.4 2.4 0.51 0.11 0.19 2.2 158 9.4 8.9 2.7 0.30 0.30 0.38
70 0.20 11 3.4 2.3 0.48 0.10 0.18 2.2 154 9.2 8.8 2.6 0.28 0.28 0.35
71 0.19 10 3.1 2.3 0.47 0.09 0.17 2.2 149 9.0 8.6 2.5 0.27 0.26 0.33
72 0.18 10 3.1 2.2 0.45 0.09 0.16 2.2 145 8.8 8.4 2.4 0.25 0.25 0.31
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OK121600010060D OK121600010100G OK1246000°0440- OK121600030090G OK121600030160G 0OK121600030180D OK121600030190A OK121600030340J OK121600030440- OK124800030445- OK121600030510D OK121600040060D OK121600040130G OK121600040170G OK121600040200G
WQ Station Ranger Fourteen- Crgtch— Drownin Horse Little Horse Cgve : Hone Sycamore Fourmile Russell
Cre%k mile Creek field Creekg Creek Fly Creek Creek Springs Elk River CreeI)(/ yCreek TarCreek | Cow Creek Creek Creek
Branch Branch
WBID Segment 0OK121600010060_00 OK121600010100_00 0OK121600010440_00 OK121600030090_00 OK121600030160_00 | OK121600030180_00 | OK121600030190_00 | OK121600030340_00 OK121600030440_00 OK121600030445_00 OK121600030510_00 OK121600040060_00 0OK121600040130_00 OK121600040170_00 | OK121600040200_00
USGS Gage Reference 07191000 00719855 07195855 07189542 07191000 07191000 07191000 07189540 07189000 07189542 07189542 07185100 07191000 07191000 07191000
Watershed Area (sg. mile) 21.5 71.0 14.9 39.0 40.1 10.5 19.2 13.9 254.7 53.9 56.9 54.6 30.0 29.8 375
NRCS Curve Number 64.9 64.6 68.1 64.8 75.9 69.5 77.8 68.6 64.3 66.6 65.6 82.6 75.1 78.9 72.4
Average Annual Rainfall (inch) 46.3 47.0 44.7 46.2 44.7 447 44.8 45.6 45.3 46.1 44 .4 45.4 44.8 44.9 441
Percentile Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
73 0.17 10 3.1 2.2 0.42 0.08 0.15 2.1 141 8.6 8.2 2.4 0.23 0.23 0.29
74 0.16 10 3.1 2.1 0.40 0.08 0.14 2.1 138 8.5 8.1 2.3 0.22 0.22 0.28
75 0.15 9.5 2.9 2.1 0.38 0.07 0.13 2.1 134 8.3 8.0 2.3 0.21 0.21 0.26
76 0.14 9.4 2.9 2.0 0.38 0.07 0.12 2.1 130 8.2 7.8 2.2 0.19 0.19 0.24
77 0.13 9.1 2.8 2.0 0.36 0.07 0.12 2.1 127 8.1 7.7 2.1 0.19 0.19 0.23
78 0.12 8.8 2.7 1.9 0.34 0.06 0.11 2.0 123 8.0 7.6 2.1 0.17 0.17 0.22
79 0.12 8.5 2.6 1.9 0.33 0.06 0.11 2.0 119 7.9 7.5 2.0 0.17 0.17 0.21
80 0.11 8.2 2.5 1.9 0.32 0.05 0.10 2.0 116 7.7 7.3 1.9 0.15 0.15 0.19
81 0.11 7.9 2.5 1.9 0.30 0.05 0.09 1.9 113 7.7 7.3 1.8 0.15 0.15 0.18
82 0.10 7.7 2.4 1.9 0.30 0.05 0.09 1.9 109 7.6 7.2 1.8 0.14 0.14 0.18
83 0.10 7.5 2.4 1.8 0.29 0.05 0.09 1.9 106 7.5 7.1 1.7 0.13 0.13 0.17
84 0.09 7.3 2.3 1.8 0.28 0.04 0.08 1.9 102 7.3 6.9 1.6 0.13 0.13 0.16
85 0.09 7.0 2.2 1.7 0.27 0.04 0.08 1.8 99 7.2 6.8 1.5 0.12 0.12 0.15
86 0.08 6.6 2.1 1.7 0.26 0.04 0.07 1.8 96 7.1 6.8 1.4 0.11 0.11 0.14
87 0.08 6.4 2.1 1.7 0.25 0.04 0.07 1.8 92 6.9 6.6 1.4 0.11 0.11 0.13
88 0.07 6.2 2.0 1.6 0.24 0.04 0.06 1.8 88 6.7 6.4 1.3 0.10 0.10 0.13
89 0.07 5.9 1.9 1.5 0.23 0.03 0.06 1.7 85 6.5 6.2 1.2 0.09 0.09 0.12
90 0.06 5.5 1.8 1.5 0.22 0.03 0.06 1.7 81 6.2 5.9 1.0 0.09 0.09 0.11
91 0.06 5.2 1.8 1.4 0.22 0.03 0.05 1.7 78 5.9 5.6 0.9 0.08 0.08 0.10
92 0.05 4.8 1.7 1.3 0.21 0.03 0.05 1.7 74 55 5.2 0.8 0.07 0.07 0.09
93 0.05 4.6 1.6 1.2 0.20 0.02 0.04 1.6 69 5.2 4.9 0.7 0.07 0.07 0.08
94 0.05 4.3 1.5 1.2 0.20 0.02 0.04 1.6 66 5.0 4.8 0.7 0.07 0.06 0.08
95 0.04 3.9 1.4 1.2 0.19 0.02 0.04 1.6 61 5.0 4.8 0.6 0.06 0.06 0.08
96 0.04 3.2 1.2 1.1 0.18 0.02 0.03 1.5 56 4.7 4.5 0.5 0.05 0.05 0.07
97 0.03 2.5 1.0 1.1 0.17 0.02 0.03 1.5 50 4.4 4.2 0.4 0.05 0.05 0.06
98 0.03 1.9 0.88 1.0 0.16 0.01 0.02 1.5 41 4.0 3.8 0.4 0.04 0.04 0.05
99 0.01 0.9 0.64 1.0 0.14 0.01 0.01 1.4 26 3.7 3.5 0.3 0.02 0.02 0.03
100 0.00 0.4 0.49 0.1 0.12 0.00 0.00 0.79 5.1 2.9 2.8 0.07 0.01 0.01 0.01
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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 measuresngill be used.

b. 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 mostogpate 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&-exd 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 gesy The flow record will be
filled/extended to the extent possible based onbie 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.

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

d. On a stream impounded by dams to form reservoiguficient 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. Ttemaaf 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
NLCD Land Use Category Curve number for hydrologic soil group
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/Sand/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:

P-1,)+S )

Q:

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 texmri

(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
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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 exaggti@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 gowaterbody 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 anyuamit 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 listesli@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
STORM WATER PERMITTING REQUIREMENTS AND PRESUMPTIVE
BEST MANAGEMENT PRACTICES (BMPS) APPROACH
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Appendix E

Storm water permitting Requirements and Presumptive
Best Management practices (BMP) Approach

A. BACKGROUND

The National Pollutant Discharge Elimination Syst@PDES) permitting program for
stormwater discharges was established under thenQlater Act as the result of a 1987
amendment. The Act specifies the level of contiwlbe incorporated into the NPDES
stormwater permitting program depending on the @®ufindustrial versus municipal
stormwater). These programs contain specific reguents for the regulated
communities/facilities to establish a comprehensieemwater management program (SWMP)
or storm water pollution prevention plan (SWPPPplement any requirements of the total
maximum daily load (TMDL) allocation. [See 40 CFR39.]

Storm water discharges are highly variable bothtemms of flow and pollutant
concentration, and the relationships between digelsaand water quality can be complear
municipal stormwater discharges in particular, therent use of system-wide permits and a
variety of jurisdiction-wide BMPs, including edumatal and programmatic BMPs, does not
easily lend itself to the existing methodologies fteriving numeric water quality-based
effluent limitations. These methodologies were giesd primarily for process wastewater
discharges which occur at predictable rates widdistable pollutant loadings under low flow
conditions in receiving waters.

EPA has recognized these problems and developeditpeg guidance for stormwater
permits. [See “Interim Permitting Approach for Watguality-Based Effluent Limitations in
Stormwater Permits” (EPA-833-D-96-00, Date publtsh@9/01/1996)] Due to the nature of
storm water discharges, and the typical lack obrmfation on which to base numeric water
guality-based effluent limitations (expressed ascemtration and mass), EPA recommends an
interim permitting approach for NPDES storm waterrpits which is based on BMPs. “The
interim permitting approach uses best managemaiatipes (BMPS) in first-round storm water
permits, and expanded or better-tailored BMPs ibssguent permits, where necessary, to
provide for the attainment of water quality stam$at (ibid.)

A monitoring component is also included in the raoceended BMP approach. “Each
storm water permit should include a coordinated aast-effective monitoring program to
gather necessary information to determine the éxtenwhich the permit provides for
attainment of applicable water quality standards tandetermine the appropriate conditions or
limitations for subsequent permitsibid.)

This approach was further elaborated in a guidammmo issued in 2002. [See
Memorandum from Robert Wayland, Director of OWOWdalames Hanlon, Director of
OWM to Regional Water Division Directors: “Estalblisg Total Maximum Daily Load
(TMDL) Wasteload Allocations (WLAs) for Storm Wate8ources and NPDES Permit
requirements Based on Those WLAs ” (Date publisidd22/2002)] “The policy outlined in
this memorandum affirms the appropriateness of tarative, adaptive management BMP
approach, whereby permits include effluent limesg(, a combination of structural and non-
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structural BMPs) that address storm water disclsarngeplement mechanisms to evaluate the
performance of such controls, and make adjustm@ets more stringent controls or specific
BMPs) as necessary to protect water quality. ....it 16 determined that a BMP approach
(including an iterative BMP approach) is approgritd meet the storm water component of the
TMDL, EPA recommends that the TMDL reflect this.”hi¥ TMDL adopts the EPA
recommended approach and relies on appropriate BidP$mplementation. No numeric
effluent limitations are required or anticipated mounicipal stormwater discharge permits.

B. SPECIFIC SWMP/SWPPP REQUIREMENTS

As noted in Section 3 of this report, Oklahoma @alht Discharge Elimination System
(OPDES)-permitted facilities and non-point sour¢es., wildlife, agricultural activities and
domesticated animals, land application fields, aorhanoff, failing onsite wastewater disposal
system, and domestic pets) could contribute to edaeces of the water quality criteria. In
particular, stormwater runoff from the Phase 1 andunicipal separate storm sewer systems
(MS4s) is likely to contain elevated bacteria coricaions. Permits for these discharges must
comply with the provisions of this TMDL. Table Eptovides a list of Phase 1 and 2 MS4s that
are affected by this bacteria TMDL report.

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

The provisions of this appendix apply only to OPINESDES regulated stormwater
discharges. Regulated CAFOs within the watershextat@ under NPDES permits issued and
overseen by EPA. In order to comply with this TMOhpse CAFO permits in the watershed
and their associated management plans must bemeig-urther actions to reduce bacteria
loads and achieve progress toward meeting thefsmeoeduction goals must be implemented.
This provision will be forwarded to EPA, as thepessible permitting agency, for follow up.

Table E-1. MS4 Permits affected by this bacteria DL Report

ENTITIES PHASE 1 OR | DATE ISSUED NOTES
PHASE 2 MS4
Miami, City of Phase 2 MS4 11/04/05

To ensure compliance with the TMDL requirements arnthe permit, stormwater
permittees must develop strategies designed te@eethprogress toward meeting the reduction
goals established in the TMDL. Relying primarilyampa Best Management Practices (BMP)
approach, permittees should take advantage ofirxistformation on BMP performance and
select a suite of BMPs appropriate to the local momity that are expected to result in
progress toward meeting the reduction goals estadddi in the TMDL. The permittee should
provide guidance on BMP installation and mainteeangs well as a monitoring and/or
inspection schedule.
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Table E-2 provides a summary description of somd”BMith reported effectiveness in
reducing bacteria. Permittees may choose diffeB&iPs to meet the permit requirements, as
long as the permittees demonstrate that theseiggaatill result in progress toward attaining
water quality standards.

As noted above, when a BMP approach is selecteabadimated monitoring program is
necessary to establish the effectiveness of tlezteel BMPs and demonstrate progress toward
attaining water quality standards. The monitoriegutts should be used to refine bacteria
controls in the future. Individual permittees coplarticipate in a coordinated program if there
is one in the area or they could develop their pvagram.

After EPA approval of the final TMDL, existing snhdliS4 permittees will be notified of
the TMDL provisions and schedule. The re-issuedngewill contain general provisions
addressing this TMDL. Industrial stormwater pete@s are not expected to be a significant
source of bacteria but if any are identified, saniactions will be required. Compliance with
the following provisions will constitute complianegth the requirements of this TMDL.

1. Develop A Bacteria Reduction Plan

Permittees shall submit an approvable Bacteria Bexu Plan to the DEQ within 12
months of notification. Unless disapproved by thes€tor within 60 days of submission, the
plan shall be approved then implemented by the keen This plan shall, at a minimum,
include the following:

a. Consideration of ordinances or other regulatorylmacsms to require bacteria pollution
control, as well enforcement procedures for nond@ngpe;

b. Evaluation of the existing SWMP in relation to TMDéduction goals;

c. Educational programs directed at reducing bactpolltion;

d. Investigation and implementation of BMPs that préwedditional storm water bacteria
pollution associated with new development and nesligpment;

e. Implementation of BMPs applicable to bacteria. €aBi2 below presents summary
information on some BMPs that should be considdPedmittees are not limited to
BMPs on this list and should select BMPs approeriatthe local community that are
expected to meet all or part of the reduction geatablished in the TMDL.

f. Modifications to the dry weather field screeninglalficit discharge detection and
elimination provisions of the SWMP to consider stawvater sampling and other
measures intended to specifically identify bactgr@lution sources and high priority
areas for bacteria reductions.

g. Periodic evaluation of the effectiveness of thetéa& reduction plan to ensure progress
toward attainment of water quality standards.

h. An implementation schedule leading to modificatidrthe SWMP and full
implementation of the plan within 3 years of natiiion.

2. Develop Or Participate In A Bacteria Monitoring Program

Permittees may participate in a coordinated regdidrzcteria monitoring program or
develop their own individual program. The monitgriprogram should be designed to establish
the effectiveness of the selected BMPs and denairgbrogress toward the reduction goals of
the TMDL and eventual attainment of water qualtgnslards.
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a. Within 18 months of notification, the permittee Bipaepare and submit to the DEQ
either a TMDL monitoring schedule or a commitmenparticipate in a coordinated
regional monitoring program. The schedule or progshall include:

(1) A detailed description of the goals, monitoring, and sampling and analytical
methods;

(2) A list and map of the selected TMDL monitoring sites;
(3) The frequency of data collection to occur at each station or site;
(4) The parameters to be measured, as appropriate for and relevant to the TMDL;

(5) A Quality Assurance Project Plan that complies with EPA requirements [EPA
Requirements for QA Project Plans (QA/R-5)]

b. The monitoring program shall be fully implementeithim 3 years of notification.

3. Annual Reporting

The permittee shall include a TMDL implementati@part as part of their annual report.
The TMDL report shall include the status and adtitaken by the permittee to implement the
TMDL. The TMDL report shall document relevant aasgotaken by the permittee that affect
MS4 storm water discharges to the waterbody segthantis the subject of the TMDL. This
TMDL report also shall identify the status of aryphlcable TMDL implementation schedule
milestones.
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Table F-2. Some BMPs Applicable to Bacteria

BEST MANAGEMENT PRACTICE

IMPAIRMENT
SOURCE

AGRICULTURE

URBAN

REPORTED
EFFICIENCY

NOTE

Animal waste management A planned

system designed to manage liquid and solid waste

from livestock and poultry. It improves water

quality by storing and spreading waste at the pr¢
time, rate and location.

pe

X

75 9%

Artificial wetland/rock reed microbial filter :
Long shallow hydroponic plant/rock filter syste
that treats polluted waste and wastewater.

combines horizontal and vertical flow of warrr

through the filter ( filled with aquatic and se

m
It

aquatic plants and microorganisms) and provides a

high surface area of support media, such as roc
crushed stone.

SO

Compost  facility: Treating organid

agricultural wastes in order to reduce the pollutio

potential to surface and ground water. T
composting facility must be constructed, operg
and maintained without polluting air and/or wa
resources.

he
ted
er

DEQ
permit
needed

Conservation landscaping The placement o
vegetation in and around stormwater managen
BMPs. Its purpose is to help stabilize disturk
areas, enhance the pollutant removal capabilitie
storm water BMP, and improve the over
aesthetics of a storm water BMP.

f
hent
ed

S 0
all

Detention pond/basin Detention
ponds/basins maintain a permanent pool of wate
addition to temporarily detaining storm water. T
permanent pool of water enhances the removs

rin
he
| of

many pollutants. These ponds fill with stormwaler

and release most of it over a period of a few d
slowly returning to its normal depth of water.

ay's,

25 9%, 4096,
519%

Diversions/earthen ~ embankments  1).
Diversions -Establishing a channel with
supporting ridge on the lower side constructed @l
the general land slope which improves water qué
by directing nutrient and sediment laden water

sites where it can be used or disposed of safgly.

Earthen embankment- A raised impound
structure made from compacted soil. It

a
on
ity
to
2
ng
is

appropriate for use with infiltration, detentio

n,

J:\planning\TMDL\Parsons\2007\5 Neosho river(22)ibfe_FINAL_06-03-08.doc E-6

FINAL
June 2008



Neosho River Basin Bacteria TMDLs Appendix E

IMPAIRMENT REPORTED | NOTE
BEST MANAGEMENT PRACTICE SOURCE EFFICIENCY

AGRICULTURE URBAN

extended-detention or retention facilities.

Drain Inlet Inserts: A proprietary BMP that X 5%
is generally easily installed in a drain inlet atah
basin to treat storm water runoff. Three basic $ype
of inlet insert are available, the tray type, bgget
and basket type. The tray type allows flow to pass
through filter media residing in a tray locatgd
around the perimeter of the inlet.

Drip irrigation : An irrigation method thaj X X
supplies a slow, even application of low-pressjure
water through polyethylene tubing running frgm
supply line directly to a plant's base. Water soaks
into the soil gradually, reducing runoff and
evaporation (i.e., salinity). Transmission of neutrtis
and pathogens spread by splashing water and| wet
foliage created by overhead sprinkler irrigation| is
greatly reduced. Weed growth is minimized, ther¢by
reducing herbicide applications. Vegetable farmjing
and virtually every type of landscape situation ¢an
benefit from the use of drip irrigation.

Fencing A constructed barrier to livestoc 75 %
wildlife or people. Standard or conventional (bathe
or smooth wire), suspension, woven wire, or eleqtri
fences shall consist of acceptable fencing dedigns
control the animal(s) or people of concern and meet

the intended life of the practice.

X

Filtration (e.g., sand filters): Intermittent X X 30 %', 55%,
sand filters capture, pre-treat to remove sediments 519
store while awaiting treatment, and treat to rempve
pollutants (by percolation through sand media) [the
most polluted stormwater from a site. Intermittent
sand fiter BMPs may be constructed [in
underground vaults, in paved trenches within of at
the perimeter of impervious surfaces, or in either
earthen or concrete open basins.

Infiltration Basin: A vegetated open X 50 %"
impoundment where incoming stormwater runoff is
stored until it gradually infiltrates into the sqil
strata. While flooding and channel erosion conirol
may be achieved within an infiltration basin, they
are primarily used for water quality enhancement].

Infiltration Trench : A shallow, excavate X 50 %'
trench backfilled with a coarse stone aggregate to
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BEST MANAGEMENT PRACTICE

IMPAIRMENT
SOURCE

AGRICULTURE

URBAN

REPORTED
EFFICIENCY

NOTE

create an underground reservoir. Stormwater ru
diverted into the trench gradually infiltrates inte
surrounding soils from the bottom and sides of
trench. The trench can be either an open sur
trench or an underground facility.

noff

the
face

Irrigation water management: The process
of determining and controlling the volum
frequency, and application rate of irrigation wate
a planned, efficient manner. An irrigation syst
adapted for site conditions (soil, slope, crop grp
climate, water quantity and quality, etc.) must
available and capable of applying water to meet
intended purpose(s).

Lagoon pump out A waste treatmen
impoundment made by constructing an embankn
and/or excavating a pit or dugout in order

t X
hent
to

biologically treat waste (such as manure and

wastewater) and thereby reduce pollution poter
by serving as a treatment component of a w
management system.

tial
hste

Land-use conversion BMPs that involve 3

change in land use in order to retire Ignd

contributing detrimentally to the environment. So
examples of BMPs with associated land use cha
are: Conservation Reserve Program (CRP
cropland to pasture; Forest conservation - perv
urban to forest; Forest/grass buffers - croplang
forest/pasture; Tree planting - cropland/pasturg
forest; and Conservation tillage — conventio
tillage to conservation tillage.

me
nges
ous
to
to
nal

Limit livestock access Excluding livestock
from areas where grazing or trampling will cay
erosion of stream banks and lowering of wa

quality by livestock activity in or adjacent to the

water. Limitation is generally accomplished
permanent or temporary fencing. In additic
installation of an alternative water source aw
from the stream has been shown to reduce lives
access.

se
ter

py
n,
ay

tock

Litter control : Litter includes larger items an
articulates deposited on street surfaces, suc
paper, vegetation residues, animal feces, bottids
broken glass, plastics and fallen leaves. Lit
control programs can reduce the amount
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BEST MANAGEMENT PRACTICE

IMPAIRMENT
SOURCE

AGRICULTURE

URBAN

REPORTED
EFFICIENCY

NOTE

deposition of pollutants by as much as 50%,
may be an effective measure of controlling pollat
by storm runoff.

and
o}

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

m
sion

100 %

Manufactured BMP systems Structural
measures which are specifically designed and s
by the manufacturer to intercept storm water rur
and prevent the transfer of pollutants downstre

ized
off
am.

They are used solely for water quality enhancement

in urban and ultra-urban areas where surface B
are not feasible.

MPs

Onsite treatment system installation
Conventional onsite wastewater treatment
disposal system (onsite system) consists of t
major components: a septic tank, a distribution, &
and a subsurface soil absorption field (consistih
individual trenches). This system relies on grataty
carry household waste to the septic tank, m
effluent from the septic tank to the distributiooxb
and distribute effluent from the distribution b
throughout the subsurface soil absorption field.
of these components are essential for a converht
onsite system to function in an acceptable manné

and
ree
[0)4

)

pve

DX
Al
ona
Br.

Porous pavement An alternative to
conventional pavement, it is made from asphalt
which fine filler fractions are missing) or modul
or poured-in concrete pavements. Its use all
rainfall to percolate through it to the sub-ba
providing storage and enhancing solil infiltratibiadtt
can be used to reduce runoff and combined sd
overflows. The water stored in the sub-base f
gradually infiltrates the subsoil.

bwer
hen

50 9%

Proper site selection for animal feeding
facility : Establishing or relocating confined feedi
facilities away from environmentally vulnerab
areas such as sinkholes, streams, and rivers er

ng
le
brd

to reduce or eliminate the amount of pollutant

runoff reaching these areas.

Rain garden /bio-retention basin: Rain

b, an

gardens are landscaped gardens of trees, shrub

40 %
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BEST MANAGEMENT PRACTICE

IMPAIRMENT
SOURCE

AGRICULTURE

URBAN

REPORTED
EFFICIENCY

NOTE

plants located in commercial or residential areap i

order to treat storm water runoff through temporary

collection of the water before infiltration. Theyeg

slightly depressed areas into which storm water

runoff is channeled by pipes, curb openings,
gravity.

or

Range and pasture managemenSystems of
practices to protect the vegetative cover
improved pasture and native rangelands. It inclU
practices such as seeding or reseeding, b
management (mechanical, chemical, physical,
biological), proper stocking rates and proper grgz
use, and deferred rotational systems.

on
des
rush
or

50 %"

Retention ponds/basins Retention basinA
storm water facility that includes a permanent p
of water and, therefore, is normally wet even dy
non-rainfall periods. Inflows from storm wat
runoff may be temporarily stored above t
permanent pool.

ool
in
pr
nis

329%

Riparian Buffer Zone: A protection methog
used along streams to reduce eros
sedimentation, and the pollution of water frg
agricultural non-point sources.

on,
m

43 -57 %

Forested
buffer w/o
incentive
payment

Septic system pump-out A typical septic
system consists of a tank that receives waste &¢
residence or business, and a drain field
subsurface absorption system consisting of a s
of percolation lines for the disposal of the liqu

m
or
bries

id

effluent. Solids (sludge) that remain afier

decomposition by bacteria in the tank must
pumped out periodically.

be

594

Sewer line maintenance/sewer flushing
Sewer flushing during dry weather is designed
periodically remove solids that have deposited
the bottom of the sewer and the biological sliret
grows on the walls of combined sewers dur
periods of low-flow. Flushing is especial
necessary in sewer systems that have low gr
which has resulted in velocities during low-flg
periods that fall below those needed for s
cleaning.

to
on

ng

ndes
W
p|f-

Stream bank protection and stabilization

n

(e.g., riprap, gabions) Stabilizing shoreline area

40 - 75 %

40 % wlo
fencing;
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Appendix E

BEST MANAGEMENT PRACTICE

IMPAIRMENT
SOURCE

AGRICULTURE

URBAN

REPORTED
EFFICIENCY

NOTE

that are being eroded by landscaping, construg
bulkheads, riprap revetments, gabion systems
establishing vegetation.

ting
, or

75 % w/

fencing

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

a X
ross
is
5 a
that
vith

Vegetated filter strip: A densely vegetate

9| X

strip of land engineered to accept runoff from

upstream development as overland sheet flow.

may adopt any naturally vegetated form, fr
grassy meadow to small forest. The purpose

vegetated filter strip is to enhance the quality
stormwater runoff through filtration, sedime
deposition, infiltration and absorption.

It
DM
nf a
of
Nt

Waste system/storage (e.g., lagoons, littg
shed) Waste treatment lagoons biologically trg
liquid waste to reduce the nutrient and B(
content. Lagoons must be emptied and t
contents disposed of properly.

b1 X
pat

DD

neir

80 — 100 %

Water treatment (e.g., disinfection,
flocculation, carbon filter system) Water
treatment: Physical, chemical and/or biologic
processes used to treat concentrated discha
Physical-chemical processes that have b
demonstrated to effectively treat discharge incl
sedimentation, vortex separation, screening (¢
fine-mesh screening), and sand-peat filtg
Chemical additives used to enhance separatio
particles from liquid include chemical coagula
such as lime, alum, ferric chloride, and varic

al
rges.
een
ide
2.J.,
RIS,

n of
nts
us

polyelectrolytes. Biological processes that have

been demonstrated to effectively treat discha
include contact stabilization, biodiscs, oxidati
ponds, aerated lagoons, and facultative lagoons.

ges
on

Wetland development/enhancement The
construction of a wetland for the treatment
animal waste runoff or storm water runo
Wetlands improve water quality by removi

of
ff

g

nutrients from animal waste or sediments and

nutrients from storm water runoff.

30 %

Including
creation
and
restora-
tion
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! Sources: BMP Efficiencies Chesapeake Bay Waterdhiedel (Phase V) August 1999; Draft FC and
Nitrate TMDL IP for Dry River (2001); EPA (1998) A (1999b); Novotny (1994); Storm Water Best

Management Practice Categories and Pollutant Rentffiaiencies (2003); USDA (2003); DCR (1999);
DEQ/DCR (2001).

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

3Watershed Protection Techniqu¥sl 3. No. 11999
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APPENDIX F
RESPONSE TO COMMENTS
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Appendix F

Response to Comments

A. Comments from Dan Butler on behalf of OK Conseration Commission and OK

Al.

A2,

A3.

A4.

Dept. of Agriculture, Food, and Forestry

Title page of the report; Since the study areas cover parts of watersheds in Kansas, Missouri
and Arkansas the title of the report should be inclusive of these territories.

Response: Information from adjoining states isudeld to the extent it is available,
however the TMDL applies only to Oklahoma. Theetitflects this. No changes were
made as a result of this comment.

Page xiii: OCC would prefer that this sentence read: It is possible that wastewater collection
systems associated with WWTPs could be a source of bacteria loading”

Response: The suggested change was made.

Page xiii: OCC would like the noted sentence to read: 7he data analysis and the load duration
curves (LDC) demonstrate that exceedances at the WQM stations are the result of a variety of
nonpoint source loading occurring during high flow conditions although because of the number
of low flow exceedances, point sources cannot be ruled out as an additional source.

Response: The report text was changed as folloMre data analysis and the load
duration curves (LDC) demonstrate that exceedaaict® 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 combimatibnonpoint sources,
uncontrolled point sources, and permit noncompkahtable 5-2 was modified to
indicate which existing point source dischargengetabacteria limit in their NPDES
permit. Language was also added to Section 5.&ytay that point source dischargers
which are assigned a wasteload allocation but deauroently have a bacteria limit in
their permit will receive a permit limit consistemith the wasteload allocation as their
permits are reissued.

Page xiii: Research has shown that most of fecal bacteria in streams during low flow conditions
are due to direct deposition of cattle manure into streams and to faulty septic tank/lateral field
systems. Although we have no problem with this statement as is, you might consider modifying
it because so many of your load duration curves show exceedances at a variety of flow
conditions. We include more detailed comments in the discussion of the data on pages 5-2
through 5-5.

Response: The following sentence was added. “Reséas shown that bacteria
loading in streams during low flow conditions magy due to direct deposition of cattle
manure into streams and to faulty septic tank/atezld systems. (reference Shoal
Creek TMDL)”
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AS5.

A6.

A7.

A8.

A9.

A10.

Al1l.

A12.

Page 1-3: this table doesn't really address watershed population as the text states. I agree with
the conclusion, but the table doesn't support it. I don't see a great deal of difference between
57/sq mi and 70/sq mi. In the future, it might give these documents a little more credibility if
census block pop estimates were applied to the watershed rather than county averages.

Response: Clarification was added that the taljdiegponly to Oklahoma.
Page 1-4: perhaps this is Locust Grove?
This typographical error was corrected.

Page 1-9 Figure 1-1a: It looks like the map of the Ranger Creek watershed may be incorrect.
The Creek extends outside of the delineated watershed.

Response: The map is correct. Only the drainagedrthe impaired segment of
Ranger Creek is shown, not the entire watershedawfication and description of
Figures 1-1 was added on page 1-3.

Page 2-1: Might need a statement that not all of these uses apply to each waterbody.

Response: We believe the statement that the uselside ....” Makes that point. No
changes were made as a result of this comment.

Page 3-6, Figure 3-1a: Check the correctness of Ranger Creek watershed. The map appears
that the creek extends beyond the watershed boundary.

Response: See the response to comment A7.

Page 3-7, Figure 3-1b: It appears that out of state poultry operations are not shown on
these two maps. If so, that should be stated on the map. As is, it shows that there are no
poultry operations in the MO and AR portions of Honey Creek, Elk River, Cave Springs Branch
and Sycamore Creek. There are many out of state poultry houses in these watersheds.

The title of the figure was changed to clarify tdlahoma poultry operations are
shown. Additional descriptive text may be foundpage 3-13.

Page 3-8: I agree that bacteria are a significant source of loading in these creeks. It's
impossible to say anything about Cave Springs, Honey, Sycamore and especially Elk River
because no SSO data from the other states was obtained. Most of the Elk River watershed is in
MO and AR, and 100% of the monitored watershed was outside of Oklahoma since the
monitoring site was in MO. OCC feels that this should be so noted for the streams that have out
of state point sources in their watersheds.

Response: A statement was added that no data @f state SSOs was available.
Page 3-9: maybe should be changed to may be.

This typographical error was corrected.

nnnnn
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Page 3-10:Might it be possible to mention repair of leaking sewage collection systems
if needed, in the same sentence as the highlighted one that mentions buffer strips and
domestic animal waste?

Response: The suggested language was added.

Page 3-11: While harvest numbers weren't calculated for waterbodies in other states,
it's better to apply the calculated Oklahoma densities in the out of state areas than to leave
them blank. Otherwise, it might be more appropriate to calculate total animals for only the
portions of the watersheds that density numbers are in your possession.

Response: The Oklahoma estimated numbers weresdpplout of state areas. The text
was clarified and tables were updated.

Page 3-13: The term "/and application' in common usage only refers to fecal material
that is collected and then intentionally applied to a field. Direct defecation of manure by
pastured animals is not included under this definition. To make this report more understandable
to readers with an agricultural background it would help to have this statement made more
clearly so that the reader is aware that ODEQ is referring to both land applied poultry manure
and manure from pastured livestock.

Response: The data on land application area is fihen SDA agriculture census. It
follows the common usage of the term and doesnuobiidle manure from pastured
livestock. The language was clarified as followBhése estimates are also based on the
county level reports from the 2002 USDA county agitural census, and thus represent
approximations of the land application area in eaatershed. Because of the lack of
specific data, land application of livestock manigraot quantified in Table 3-6 but is
considered a potential source of bacteria loadinge waterbodies in the Study Area.”
The title of Table 3-5 was also modified.

Page 3-13: OCC suggests deleting "most likely" and replacing it with "largest". This
sentence should be followed by mention that there are other significant sources as previously
mentioned including wildlife, humans and poultry. Consider citing the Shoal Creek TMDL and
discussing that in light of its data, direct deposition in streams by cattle are very probably the
dominant base flow source while high flow sources may be dominated by poultry litter.

Response: “most likely” was replaced with “large§tbints made in the other
comments are addressed at other more appropregdos in the report.

Page 3-16: for ease of understanding by the agricultural community, this might be
changed to "poultry processing operations" to clarify that it does not include growers.

Response: This change was made to the title ofeT2d8 and in the report text on page
3-14.

Page 3-20: Would be very helpful to point out that here, livestock includes poultry.
Most in the agriculture business only think of hoofed animals as making up livestock.

Response: References to “livestock” were changédaimmercially raised farm
animals” throughout the report..

nnnnn
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Al9. Page 3-20: Two BST studies in nearby watersheds having similar land use, geology,
land type etc., confirm this statement and show that human sources are important but not
dominant at base flow. Poultry litter and cow pats on pasture would be expected to contribute
0% at base flow but be a large source at high flow. The Shoal Creek report showed that poultry
litter was about 78% of the high flow load and cow pats contributed to about 20% of it. As
noted above, this is probably because the cow pat maintains its integrity during runoff
conditions while the litter is applied in a pulverized form. An explicit statement to this effect
would be very helpful to the agricultural community.

- Response: The following text was added: “Becauter s applied in a pulverized
form, it could be a larger source during storm fliegents. The Shoal Creek report
showed that poultry litter was about 71% of thehHigw load and cow pats contributed
only about 28% of it (Missouri Department of NaluR&sources, 2003). The Shoal
Creek report also showed that poultry litter wasgnificant under low flow conditions
up to 50% frequency.”

A20. Page 3-21: Table 3-14 would be more useful if % contributions were shown. Again it
should be pointed out that livestock includes poultry and hoofed animals in this table. If hoofed
animals and poultry could be shown in separate columns it would be even better.

* Response: Table 3-14 was changed to percentape tftal estimated nonpoint load.
The clarification on what is included as livestaeis addressed in response number
A18. Loading estimates for each animal type aredan Table 3-6.

A21. Page 4-13: shouldn't this actually be the instream load minus the point source load?

* Response: The comment is correct. However, songeiéage in this section was
inadvertently left in the document from a previaagculation method. The obsolete
language was deleted and remaining language wafietlaas suggested. The correct
calculation of current loading is found in Sectmd.

A22. Page 4-14: How can high-flows occur during dry weather absent a discharge or a dam
rupture?

- Response: A clarification was added. High flowsldaccur in the absence of local
runoff due, for example, to precipitation upstreianthe watershed or releases from
upstream dams.

A23. Page 4-15: Is this assumption justified given the number of SSOs that occurred in some
of the watersheds? If so, perhaps that could be better explained in this text.

+ Response: Yes because SSOs are not included wasteload allocation component of
the TMDL. A description of oversight and enforcermprocedures for SSOs was added
to Section 3.1.2.

A24. Page 5-2: Suggest wording saying that due to the preponderance of exceedances
during high flow conditions the majority of the pollution is thought to be due to nonpoint
sources but that the exceedances found during dry weather conditions indicate that some level
of pollution may be due to point sources.

nnnnn
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A25.

Response: The following language was added: “Dukda@reponderance of
exceedances during high flow conditions, the mgjaf the pollution is thought to be
due to non-point sources. The exceedances foumagddry weather conditions
indicate some level of pollution may be due to pswurces, failing onsite systems, or
direct deposition of animal manure.”

Page 5-3: The statement that criteria were exceeded under a wide range of conditions
indicates impairment by both point and non-point sources following the logic found in
paragraph 2 of subsection E.3 on page xiii and again in the last paragraph on page 4-1 both of
which say that pollution found during high flow conditions indicates nps while pollution found
under low flow conditions indicates point sources. Since there are no point sources on this
stream there needs to be an explanation of how exceedances can occur under a wide range of
conditions given the earlier referenced statements.

As stated in earlier comments, direct application of manure in a stream at low flow conditions
by wading cattle causes impairment at low flow conditions yet is still nps. Likewise, direct
pipelines of septage to streams and gullies can also contribute to base flow impairment as can
transport of septage from lateral fields down to groundwater through karst. Suggest to modify
the two paragraphs cited and say that pollution at low flow conditions indicates both point and
non-point sources are possible while pollution found at high flow conditions indicates nps in the
absence of a bypass or overflow at a WWTP.

In this particular case, all you do say is that nps contributes to impairment. If there are no point
sources it has to account for all of the impairment but the low flow exceedances need to be
explained in light of other statements that low flow exceedances are caused by point sources.

In the section on Crutchfield Creek below there are exceedances under a wide range of
conditions and the conclusion is that it is a combination of point and non point sources
contributing to water quality impairment. The conclusions drawn from similar data should also
be similar.

Response: The following text was added to Sectto8sand 4.1: “However, violations
that occur during low flows may not be caused esigkly by point sources. Violations
have been noted in some watersheds that contgmoinbsources. Research has show
that bacteria loading in streams during low flom@ditions may be due to direct deposit
of cattle manure into streams and faulty septi&/tateral field systems.”

A26. Page 5-3: Logic used in the LDC discussion of other streams would suggest that this be

attributed solely to point sources as the author uses the word "substantial' do describe the low
flow exceedances. When the situation is reversed and the majority, but not all, of the
exceedances are at high flow, the author's conclusion is that the problem is due to non point
sources.

Response: See response # A25.

A27. Page 5-3: Consistency dictates that exceedances under a variety of flow conditions

indicate a combination of point and non-point sources. I understand that Fly Creek has no point
sources, but it needs to be explained here why a stream with no point sources can have
exceedances under a variety of flow conditions given the premise of the load duration method
that separates point and non-point pollution by the flow conditions under which they are found.
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- Response: See response # A25.

A28. Page 5-4: This statement is inconsistent with other conclusions and earlier statements.
The results for Cave Springs Branch and other streams are exactly the same, that is there are
exceedances under all flow conditions, yet the conclusions are different. Again, given the
method used, how can exceedances under a variety of flow conditions indicate nps pollution. It
seems that if exceedances are found under a variety of flow conditions, the method may be
inappropriate. In this case, where there is nps at high flow conditions and very significant nps
under low flow conditions, it may be hard to distinguish between point and non-point sources
using flow as a surrogate.

+ Response: The following text was added to Secti@maRd 4.1: “Flow range is only a
general indicator of the relative proportion of mémonpoint contributions. It is not
used in this report to quantify point source orgmnt source contributions.” See also
response # A25.

A29. Page 5-4: same issue. Consistency
+ Response: Changed to “a combination of point amghamt sources.”

A30. Page 5-4: If exceedances found under most flow conditions indicate combination nps
and ps, other streams with the same findings should have similar conclusions.

+ Response: Agree. Conclusions have been change@ a&ppropriate.

A31. Page 5-5: Are there low flow exceedances not being discussed and do they need to be?
The use of the words "most often" imply that this may be true.

- Response: All exceedances, including the low flaaeedances, are shown on Figure
5-13. The few low flow exceedances are not sigarftccompared to the higher flow
exceedances. No changes were made as a resul obthment.

A32. Page 5-5: Sounds like there were some low flow or dry weather exceedances that may
need explaining.

- Response: All exceedances, including the low flaaeedances, are shown on Figure
5-14. The one low flow exceedance is not significampared to the higher flow
exceedances. No changes were made as a resul obthment.

A33. Page 5-14: This is potentially a very large load that is being attributed to nps by
including it with the LA. Is there any way to deal with this in some other way so that Oklahoma
nps generators are not asked to develop BMPs for load that is not under their power to deal
with? Particularly, in the case of Elk River where the monitoring station was upstream of our
border, this should be considered.

* Response: EPA has required this approach of imgjugpstream point source load in
the load allocation component. Oklahoma sources@atrasked to reduce their loads
beyond their power to deal with. The following tevds added to Section 5.8:” When a
watershed extends into an adjacent state, the sadnetion goal that applies to the
watershed within Oklahoma should also be consideregply to the watershed in the

nnnnn
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adjacent state. These goals could be achieveddogtiens in some combination of
nonpoint sources and uncontrolled point sourcesceSOklahoma has no authority
over potential bacteria sources in adjacent stdiese reductions can only be facilitated
through cooperation between Oklahoma agenciegdjaeent state and EPA.”

A34. Page 5-40: We would prefer to see some other word used. Maybe something on the
order of "managed".

- Response: The suggested change was made.
A35. Page 5-41: More appropriate to say "these waterbodies"

- Response: The suggested change was made.

B. Additional comments from Quang Pham on behalf ofOK Conservation Commission
and OK Dept. of Agriculture, Food, and Forestry

Note: Quang Pham and ODAFF concurred in and regeatecomments submitted above
by Dan Butler and OCC. See responses above foe tbesments. The following additional
comments were provided.

B1.(p. 3-8): out-of-state point sources are not inetlid

* Response: Out of state point sources are incluidednformation was available on out
of state SSOs. See also the response to comment A11

B2.(p. 3-12): add: poultry wastster “Processed livestock manure”

* Response: See response Al8.

B3.(p. 3-13): 3rd line from top of the page: add poulvaste after “of livestock manure”
* Response: See response Al8.

B4.(p. 3-13): Add the following clarification of poumt waste management in the first
paragraph, immediately after the end of tidide: As most of the poultry feeding
operations (PFOs) are regulated by ODAFF, theyegired to land apply chicken
waste in accordance with their Animal Waste Manag@r®lans (AWMP) or
Comprehensive Nutrient Management Plans (CNMPhe$t management practices
(storage shed, fencing...) and conservation meagseésacks...) are properly
implemented, the contribution of bacteria from tiieup of animals to the watersheds,
if any, would be insignificant.
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* Response: The following text was added: “Most pgukeding operations are
regulated by ODAFF and are required to land applyltpy waste in accordance with
their Animal Waste Management Plans or Comprehersivrient Management Plans.
While these plans are not designed to control bad@ading, best management
practices and conservation measures, if propenhyamented, could reduce the
contribution of bacteria from this group of animtdghe watersheds.”

B5.(p. 3-13): Fecal Coliform Production Rates: Theor¢psed the Beef Cattle release
approximately 1.04 E+11, and Dairy Cattle relea®4 E+11. They are 3 - 5 times as
high as the rates used by Gene Yagow, et al., Madiech University in research
paper: “TMDL Modeling of Fecal Coliform BacteriathiHSPF”, 2001, presented at
the ASAE Annual International Meeting 2001, of 2B¥10 and 3.11 E+10
respectively.

* Response: The bacteria production rates in thetrege taken from the American
Society of Agricultural Engineers standards. Matheo production rates could be
found in the literature. The chosen rates are \alid not significantly different from
the proposed reference. No changes were madeeaslaaf this comment.

B6.(p. 3-13): Third paragraph on livestock source {la@el dairies cattle) of fecal bacteria;
it is suggested the following sentence be addede@aragraph: As the survival rates
of coliform depend on how the manure is stored,mdoed how it is spread on land,
setbacks distances and BMPs conducted by farmecb&es, and relative locations of
the farms to the streams, humbers of coliform remctvater-bodies from this source
should be minimal compared to the amount of bacf@duced on land.

* Response: The following clarification was adde&éction 3.3: “Manure handling
practices, use of BMPs, and relative location teashs can also affect stream loading.”

B7.(p. 3-13): Sentence preceding the last sentencBE$Rpermitted “poultry operations”
should be replaced by poultry processing plants.

* Response: The change was made.

B8.(p.3-14), table 3-5: “Livestock and Manure Estinsabg Watershed”: The title should
be: “Livestock and Manure Application Area Estinsaby Watershed”, as no manure
amount, but manure application area is includetientable.

* Response: The change was made.

B9.(p.3-14) Number of cattle and calves should b&lé in two groups: one as free
roaming and the other in feedlots, as the amountasfure produced by each group is
quite different.

* Response: This information was not available andlavnot produce significantly
different results. No changes were made as a refthits comment.

3l
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B10. (p. 3-15), table 3-6: “Fecal Coliform ProductiorntiBsates for Selected
Livestock™ Since the Coliform Production Rates aver-estimated the numbers of
Coliform Production presented in the table are &bdimes as high as they should be.

* Response: See response # B5

B11. (p. 3-16) Table 3-7 “Estimated Poultry NumbensG@ontract Growers
Inventoried by OPDAFF”: the most updated ODAFHgdntory indicated that the
number of birds in the study areas are as follows:

Waterbody Name County Type Estimated in | Actual in
1000 1000

Fourteenmile Creek Cherokege Turkeys 26 18
Fourteenmile Creek Cherokee Broilers 235 60
Crutchfield Branch Mayes Broilers 80 88
Drowning Creek Delaware Layers 70 57
Horse Creek Ottawa Broilers 40 28
Honey Creek Delaware Layers 40 45
Honey Creek Delaware Broilers 320 295
Tar Creek Ottawa Broilers 153 100

It results in a reduction of 273,000 birds in thady areas, about 12% of the
number of birds estimated. Thus, the overall inmpgdcland application of chicken

waste on water quality of streams in the watershédany, is much less than the
estimates.

* Response: These numbers are presented for infamaily. They are not used for
loading estimates but are not significantly differfom the agriculture census numbers
that are used. DEQ will work with ODAFF to update poultry database for future
reports. The date of the data in the table waschdde

B12. (p.3-20): second sentence of the second paragimaphe@iately below table 3-
13). Itis suggested that the sentence “Livestoekestimated to be....to land surfaces”.
be replaced by: Land Application of livestock mamand chicken waste could be
considered one of major contributors of coliforrading to land surfaces; however, its
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contribution of coliform to the streams in the wateds may not be significant, if
BMPs are properly implemented when land applyingqune/ waste.

* Response: The following clarifying language wadeatito the paragraph following:
“Manure handling practices, use of BMPs, and re¢alibocation to streams can also
affect stream loading.”

B13. (p-3-21): poultry and cattle (livestock) shouldibeluded in separate columns as
amounts of waste/manure generated by each groampimofls are completely different.

* Response: Table 3-14 is a summary table. Loaditighates for each individual animal
type are found in Table 3-6. No changes were maderasult of this comment.

C. Staff identified Changes

C1l. Appendix E: Storm water permitting Requirements and Presumptive Best
Management practices (BMP) Approach was added to the report. And a
reference to Appendix E was also added in section 3.2.
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