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Fecal Coliform TMDL for Otoucalofa Creek

FOREWORD

This report has been prepared in accordance wathadhedule contained within the federal consent
decree dated December 22, 1998. The report cantai@ or more Total Maximum Daily Loads
(TMDLs) for waterbody segments found on Mississppi996 Section 303(d) List of Impaired
Waterbodies. Because of the accelerated scheelyléred by the consent decree, many of these
TMDLs have been prepared out of sequence with tla¢e’S rotating basin approach. The
implementation of the TMDLs contained herein wi prioritized within Mississippi’s rotating
basin approach.

The amount and quality of the data on which thigoreis based are limited. As additional
information becomes available, the TMDLs may beatpd. Such additional information may
include water quality and quantity data, changgsoitutant loadings, or changes in landuse within
the watershed. In some cases, additional watdityjdata may indicate that no impairment exists.

Prefixes for fractions and multiples of Sl units

Fraction Prefix Symbol Multiple Prefix Symbol
10" deci d 10 deka da
102 centi c 16 hecto h
103 milli m 10° kilo k
10° micro u 10° mega M
10° nano n 18 giga G
10 pico p 162 tera T
10% femto f 10° peta P
108 atto a 168 exa E

Conversion Factors

To convert from To Multiply by | To Convert from To M ultiply by
Acres Sg. miles  0.0015625 Days Seconds 86400
Cubic feet Cu. Meter 0.02831684f Feet Meters 0.3048
Cubic feet Gallons 7.4805195 Gallons Cu feet 0.88365
Cubic feet Liters 28.316847 Hectares Acres 2.478053
cfs Gal/min 448.83117 Miles Meters 1609.344
cfs MGD .6463168 Mg/l ppm 1

Cubic meters Gallons 264.17205 | pg/l * cfs Gm/day  2.45
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TMDL INFORMATION PAGE

i. Listing Information

Name ID County HUC Cause Mon/Eval
Otoucalofa Creek seg i MS288M1 Yalobusha| 080302038 athdgens Monitored
Near Water Valley: From confluence with Town Créeknouth at Enid Lake

Calhoun
Otoucalofa Creek seg 2 MS2890M1 Lafayette 08030203 Pathogens Monitored
Yalobusha
Near Water Valley: From Highway 9 West to confloenvith Moore Creek
Otoucalofa Creek seg 3 MS2890M2 | Yalobushd 08030208 Pathogens | Monitored
Near Water Valley: From confluence with Moore Grée industrial discharge (NPDES Permit MS00456z1\Water Valley
Town Creek | MS289TM | Yalobusha | 08030203 | Pathogens | it

At Water Valley: From above Water Valley urbanaate mouth at Otoucalofa Creek

ii. Water Quality Standard

Parameter Beneficial use Water Quality Criteria

Fecal Coliform Secondary Contact May - October: Fecal coliform colony counts not to exceed a getoimimean
of 200 per 100ml, nor shall more than 10 percersianfples examined during
any month exceed a colony count of 400 per 100ml.

November — April: Fecal coliform colony counts shall not exceecdtargetric
mean of 2000 per 100 ml, nor shall more than 10grgrof the samples
examined during any month exceed a colony coud060 per 100 ml.

iii. NPDES Facilities

NPDES ID Facility Name Segment Location Receiving Water

MS0022331 Water Valley POTW MS288M1 Otoucalofa Rree

iv. Total Maximum Daily Load

TMDL
Segment WLA (counts/day) LA (counts/day) MOS Percent Reduction
MS288M1 Explicit 85
MS2880M2 . . Explicit 58
1.06E+10 \ th Fl
MS2880M1 aries with Fow Explicit 49
MS289TM Explicit 82

Yazoo River Basin Vi
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EXECUTIVE SUMMARY

A segment of the Otoucalofa Creek has been placédeoMississippi 1998 Section 303(d) List of
Waterbodies as a monitored waterbody segmentodieedl coliform bacteria. The applicable state
standard specifies that for the summer monthsndeeémum allowable level of fecal coliform shall
not exceed a geometric mean of 200 colonies pemilp@or shall more than ten percent of the
samples examined during any month exceed a coloagtof 400 per 100 ml. For the winter
months, the maximum allowable level of fecal catificshall not exceed a geometric mean of 2000
colonies per 100 ml, nor shall more than ten pdroéthe samples examined during any month
exceed a colony count of 4000 per 100 ml.

Photo 1. Otoucalofa Creek, West of Water Valley

Otoucalofa Creek, Photo 1, flows in a western divadrom its headwaters near Banner, Mississippi
to its confluence with Enid Lake. Enid Lake is afdour major reservoirs in the Yazoo River

Basin constructed in the 1940’s for flood contratgmses. This TMDL has been developed for
three listed sections of Otoucalofa Creek and @ted section of Town Creek. Load duration

curves, which compare the water quality data agaifisw-varying allowable load, were used for

developing the TMDL for these sections.

Although fecal coliform loadings from point and mant sources in the watershed were not
explicitly represented with a model, a source assest was conducted for the Otoucalofa Creek
Watershed. There is one NPDES Permitted dischargeded in the waste load allocation (WLA).

Nonpoint sources considered include wildlife, liwek, and urban development. Also considered
were the nonpoint sources such as failing sepstesys and other direct inputs to tributaries of

Yazoo River Basin vii
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Otoucalofa Creek. The location of the OtoucalofaeR watershed and the urban area of Water
Valley are shown in Figure 1 below.

Figure 1. Location of Otoucalofa Creek Watershed

1
Lafayette County
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Yalobusha County \ b \Z
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This map produced by the Department
of Environmental Quality (MDEQ), Office of
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Management Section on 22 July 2002 %
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suitabilty for ary particular purpose, of the data ( !:é; 9

cantained on this ma AL Mississippi

MDEQ

3
Miles

The permitted point source facility currently haguirements in its NPDES Permit that requires
disinfection to meet water quality standards fahpgens at the end of pipe. Therefore, no changes
are required for this existing NPDES permit. Moriitg of the permitted facility in the Otoucalofa
Creek Watershed should continue to ensure that lcamep with permit limits is consistently
attained.

The seasonal variations in hydrology, climatic gbads, and watershed activities are represented
through the use of a continuous flow gage to dgvtile acceptable load curve and the use of water
guality data collected throughout the year. Thicat period was determined to be the summer
season of May through October. An explicit 50 patenargin of safety (MOS) was used to account
for uncertainty in the load duration curve method.

Water quality data indicate frequent violationshef fecal coliform standard in the waterbody. The
load duration curves provide a data-based methestimate the reductions required to meet water
guality standards in Otoucalofa Creek. Load daratiurves and TMDLs were computed at three
locations along Otoucalofa Creek and one locatiomown Creek, according to the location of
monitoring stations and corresponding segment ilmest The estimated reductions of fecal
coliform bacteria required for Otoucalofa Creeknfrdownstream to upstream are 85 percent, 58
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percent, and 49 percent, respectively. The estidnaduction of fecal coliform bacteria required fo
Town Creek is 82 percent.
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INTRODUCTION

1.1 Background

The identification of waterbodies not meeting thasignated use and the development of total
maximum daily loads (TMDLSs) for those waterbodies equired by Section 303(d) of the Clean
Water Act and the Environmental Protection AgencfE?A) Water Quality Planning and
Management Regulations (40 CFR part 130). The TMibhcess is designed to restore and
maintain the quality of those impaired waterbodesugh the establishment of pollutant specific
allowable loads. The pollutant of concern for {AMDL is fecal coliform. Fecal coliform bacteria
are used as indicator organisms. They are reidihtifiable and indicate the possible presence of
other pathogenic organisms in the waterbody. TM®I process can be used to establish water
quality based controls to reduce pollution frompaint sources, maintain permit requirements for
point sources, and restore and maintain the quaflityater resources. This TMDL was developed
for the 303(d) listed segments shown in Figure 2.

Figure 2. Otoucalofa Creek Watershed 303(d) Liste&egments
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1.2 Applicable Waterbody Segment Use

The water use classification for the listed segnaéithe Otoucalofa Creek, as established by the
State of Mississippi in thevater Quality Criteria for Intrastate, Interstatend Coastal Waters
regulation, is Fish and Wildlife Support. The desited beneficial uses for the Otoucalofa Creek are
Secondary Contact and Aquatic Life Support.

1.3 Applicable Waterbody Segment Standard

The water quality standard applicable to the ustnefwaterbody and the pollutant of concern is
defined in theState of Mississippi Water Quality Criteria for dastate, Interstate, and Coastal
Waters The standard states that for the summer mohéetal coliform colony counts shall not
exceed a geometric mean of 200 per 100 ml, nol shale than ten percent of the samples
examined during any month exceed a colony coud06fper 100 ml. For the winter months, the
maximum allowable level of fecal coliform shall rextceed a geometric mean of 2000 colonies per
100 ml, nor shall more than ten percent of the $asmgxamined during any month exceed a colony
count of 4000 per 100 ml. The water quality staddaas used to assess the data to determine
impairment in the waterbody. The instantaneousysar portion of the water quality standard, 400
counts per 100 ml, was used as the targeted erdjpoestablish these TMDLs using the load
duration curve method.

Yazoo River Basin 2



Fecal Coliform TMDL for Otoucalofa Creek

TMDL ENDPOINT AND WATER QUALITY ASSESSMENT

2.1 Selection of a TMDL Endpoint and Critical Condition

One of the major components of a TMDL is the esghbient of instream numeric endpoints, which
are used to evaluate the attainment of acceptabtervguality. Instream numeric endpoints,
therefore, represent the water quality goals that@be achieved by implementing the load and
waste load reductions specified in the TMDL. Timelpoints allow for a comparison between
observed instream conditions and conditions thateaipected to restore designated uses. The
instream fecal coliform target for this TMDL is 466lony counts per 100 ml with an explicit MOS
of 50 percent, which reduces the target to 200ngotmunts per 100 ml.

While the endpoint of a TMDL calculation is simitara standard for a pollutant, the endpoint is not
the standard. Currently MDEQ's standard for fecdiform states that for the summer months the
fecal coliform colony counts shall not exceed amgetvic mean of 200 per 100 ml, nor shall more
than ten percent of the samples examined duringreomth exceed a colony count of 400 per 100
ml. For the winter months, the maximum allowableeleof fecal coliform shall not exceed a
geometric mean of 2000 colonies per 100 ml, nofl share than ten percent of the samples
examined during any month exceed a colony coud000 per 100 ml. For these TMDLs, MDEQ
considered the instantaneous portion of the standaen looking at the data for assessment of
impairment, setting the target, and calculating TMDL. The geometric mean portion of the
standard is not appropriate as a target for udeleatd duration curves at this time because thee dat
available at stations with the appropriate flowoinfiation are instantaneous. Data appropriate for
the calculation of geometric means have been rigceallected on Otoucalofa Creek and are
provided in Section 2.2. Additional monitoring whter quality for use in the calculation of
geometric means and flow measurement at thosers¢ai ongoing. Assessment of the geometric
mean standard will be more fully evaluated upon gletion of the monitoring project.

Because fecal coliform bacteria may be attributelddth nonpoint and point sources, the critical
condition used for the evaluation of stream respamas derived by a multi-year period. Critical
conditions for waters impaired by nonpoint sourgeserally occur during periods of wet-weather
and high surface runoff. But, critical conditidos point source dominated systems generally occur
during low-flow, low-dilution conditions. The 198801 period for which the water quality data
exists represents both low-flow conditions as \aslwet-weather conditions and encompasses a
range of wet and dry seasons. Therefore, the 18pgrapd was used to find the critical conditions
associated with all potential sources of fecalfoatn bacteria within the watershed. The summer
condition was chosen as the critical condition heedhe water quality standards are more stringent
during this period. The 400 counts per 100 mldaac was applied to all of the data in the load
duration curves.

2.2 Discussion of Instream Water Quality

There are six ambient stations on the listed segoparated by USGS that collected fecal coliform
monitoring data during the 13-year period. Monitgrifor flow and fecal coliform bacteria was
performed on a routine basis on Town Creek atst&ty 274251 at Water Valley. Monitoring was
conducted at three stations on segment MS2890NDtaicalofa Creek; station 07274245 east of
Water Valley, station 07274235 near Paris, antbst&7274237 at Paris. In addition, there was one

Yazoo River Basin 3
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monitoring station on segment MS2890M2 of Otoualofeek, station 07274247, which is south-
east of Water Valley. Finally, there was one mamigpstation located on segment MS288M1, the
most downstream station of Otoucalofa Creek. Btation is 07274252, at Water Valley, MS.

These stations, however, are no longer routinelgitaced for fecal coliform bacteria. In order to

collect fecal coliform data, MDEQ now goes to monitg stations six times within a 30-day period.
These data are used to calculate the geometric floeathe waterbody. Several stations on
Otoucalofa Creek were recently included in thigtgbmonitoring. These data confirm impairment
in this waterbody for fecal coliform.

2.2.1 Inventory of Available Water Quality Monitoring Data

Fecal coliform monitoring data collected at the hanng stations from are included in the Tables
A-1 through A-6 in Appendix A. Flow measurements also given in the tables along with the
fecal coliform data. Data collected from the getrineanean study from 2001 are shown below in
Tables 1 through 3.

Table 1. Fecal Coliform Data reported in Otoucalcd Creek, Station 3 Sand Hill Road
September 2001 to December 2001

Date Tape Down Fecal Coliform Geometric Mean
Measurement (counts/100ml)

9/27/01 10:25 31.08 192

10/3/01 11:20 31.06 78

10/9/01 11:50 31.96 90 132.04
10/16/01 11:4D 31.69 520
10/18/01 12:1p 31.77 108§
10/24/01 12:0b 31.28 70
11/15/01 9:5b 30.96 60
11/20/01 12:0b 30.97 42
11/27/01 10:02 23.22 3104 239,32
11/29/01 10:3b 17.30 290d

12/6/01 10:10 31.27 300d
12/11/01 12:1p 31.30 98

Yazoo River Basin 4
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Table 2. Fecal Coliform Data reported in Otoucalad Creek, Station 4 Unnamed Road East of Water Valje
September 2001 to December 2001

Tape Down Fecal Coliform :
DEICE Mee?surement (counts/100ml) el ais el
9/27/01 11:00 29.71 184
10/3/01 11:00 29.81 180
10/9/01 12:1D 29.73 164 141 46
10/16/01 11:5b 29.49 212
10/18/01 12:2b 29.55 60
10/24/01 12:2p 29.63 114
11/15/01 9:4D 29.62 64
11/20/01 12:2p 29.67 50
11/27/01 9:4p 21.71 4000 258.75
11/29/01 10:2p 17.64 5600
12/6/01 9:5H 28.94 490
12/11/01 12:2p 28.90 320

Table 3. Fecal Coliform Data reported in Town Creg, Station 5 Old Highway 7
September 2001 to December 2001

Tape Down Fecal Coliform .

BEIE Meapsurement (counts/100ml) CrEomE (e
9/27/01 11:15 12.60 96

10/3/01 10:40 12.58 72

10/9/01 12:25 12.65 76 104.38
10/16/01 12:1D 12.80 570
10/18/01 12:40 12.60 80|
10/24/01 12:30 12.59 54
11/15/01 9:3D 12.56 480(
11/20/01 12:3D 12.70 116
11/27/01 9:3D 11.87 2200 208.98
11/29/01 10:08 10.48 430(

12/6/01 9:4% 12.55 520
12/11/01 12:3D 12.56 144

2.2.2 Analysis of Instream Water Quality Monitoring Data

Historically, MDEQ only had data appropriate to quare all of the samples to the instantaneous
portion of the standard, which is no more than 1§%ater than the instantaneous maximum
standard of 400 counts per 100 ml for the summeathsocand 4000 counts per 100 ml for the winter
months. The geometric mean portion of the curfeoél coliform standard was not used in
assessment due to lack of appropriate data aiiat MDEQ’s new method of collecting data six
times at a site during a 30-day period must besassfor both parts of the standard. Tables $and
show the statistical summary of the recent momitpdata, which is part of an ongoing project. The
data are provisional data and clearly verify impant indicated by previous assessments.

Yazoo River Basin 5
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Table 4. Summer Statistical Summaries of Water Quiy Data

3 Standard Violation Percent o
SIEUE NUITEEL ©F Geometric Mean | (200 counts/100 | Instantaneous SIEIEETE VO
Number Samples (400 counts/100 ml)

ml) Exceedance
3 6 132.04 No 17% Yes
4 6 141.46 No 0% No
5 6 104.38 No 17% Yes
Table 5. Winter Statistical Summaries of Water Quity Data

: Standard Violation Percent C
SIEIE NS ©F Geometric Mean | (2000 counts/100| Instantaneous SR i Ele
Number Samples (4000 counts/100 ml)

ml) Exceedance

3 6 239.92 No 0% No

4 6 258.75 No 17% Yes

5 6 298.98 No 33% Yes

Yazoo River Basin
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SOURCE ASSESSMENT

The TMDL evaluation summarized in this report exaad all known potential fecal coliform
sources in the Otoucalofa Creek Watershed. Thes@ssessment was developed to provide an
indication of which sources might be reduced tahahae reduction goals outlined in this report. In
evaluation of the sources, loads were charactebydtie best available information, monitoring
data, literature values, and local managementiety This section documents the available
information and interpretation for the analysis.

3.1 Assessment of Point Sources

Point sources of fecal coliform bacteria have thetatest potential impact on water quality during
periods of low flow. Thus, a careful evaluationpafint sources that discharge fecal coliform
bacteria was necessary in order to quantify theedegf impairment present during the low flow,
critical condition period. The only wastewateatraent plant discharging into the Otoucalofa Creek
Watershed serves the City of Water Valley. Wataltey's wastewater treatment plant treats water
from homes and businesses in the city. It alsatdrevastewater from Valley Fresh, a chicken
processing plant in the area. There is only orditiadal NPDES permitted discharger in the
watershed, Coltec Industries. The effluent frons flacility, however, does not contain fecal
coliform bacteria or other pathogens. Thus, tlegpsource was not included in the source
assessment. Once the permitted discharger watedhcBable 6, the effluent was characterized
based on all available monitoring data includingwgelimits, discharge monitoring reports, and
information on treatment types. Discharge moni@reports (DMRs) were the best data source for
characterizing effluent because they report measemés of flow and fecal coliform present in
effluent samples.

Table 6. Inventory of Point Source Dischargers
NPDES ID Facility Name Segment Location Receiving Water
MS0022331 Water Valley POTW MS288M1 Otoucalofa ®Rree

3.2 Assessment of Nonpoint Sources

There are many potential nonpoint sources of feohlorm bacteria for the Otoucalofa Creek,
including:

Failing septic systems
Wildlife

Livestock

Other Direct Inputs
Urban development

* & & o o

The potential nonpoint sources in the Otoucaloekwatershed have been characterized through
an interpretation of low-level infrared aerial pbgtaphs taken of the watershed in March 2000. The
interpretation of the aerial photography includedaloping Arc View database files of the locations

of features such as livestock, suspect septic tearkd dump sites. Dump sites are defined as
locations containing improperly disposed of matsridhe database files also included coverages of
political boundaries such as counties and otheufeaincluding roads, streams, and riparian zone
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conditions. Though it was not used to quantifafeoliform bacteria loads in the watershed fog thi
TMDL, the aerial photography is a useful tool fdemtifying the locations of potential nonpoint feca
coliform bacteria sources in the watershed.

The 80,362-acre drainage area of the OtoucalofekCeentains many different landuse types,
including urban, forest, cropland, pasture, baragw, wetlands. The landuse information for the
watershed, shown below in Figure 3 and Table7aset on the State of Mississippi’s Automated
Resource Information System (MARIS), 1997. Thitadset is based Landsat Thematic Mapper
digital images taken between 1992 and 1993. The MA#ata are classified on a modified
Anderson level one and two system with additioea¢l two wetland classifications. For modeling
purposes the landuse categories were groupedch@tanduses of urban, forest, cropland, pasture,
barren, and wetlands.

Table 7. Landuse Distribution for Each Subwatershe (acres)
Subwatersheq Urban | Forest |Cropland | Pasture | Barren | Wetland |Aquaculture | Water Total

08030203011 1,385 30,824 7,134 39,447 508 52 Of 1,01 80,364
Percent 2% 38% 9% 49% 1% 0% 0% 1%
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This map produced by the Degartment
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Pollution Gartral, Surface Water Division, Legend Lan d use
Water Quality Assessment Branch, Data
IManagement Section on 22 July 2002 S Lake or Pond LandLlJ'lrsbean o e i
The Landuse shown is provided by the 1987 ﬂ County Boundary QULa Ola TR
MDEQ Landuse Study. Al other map data

provided By MARIS ~"~— Perennial Stream
Map Projection: Mississippi Transverse Mercator .
Intermittent Stream

Forest Watershed
Cropland

Scale 1:300,000
The Mississippi Department of Environm ental Quality 0 1 2 3

. Pasture
makes no wamanties, expressed orimplied, as to the I:‘ Barren e F—Miles

accuracy, completeness, currentness, reliability, or
Water

suitability for any particular purpose, of the data ( T
contained an this map ﬂ.E Mississippi
MDEQ Wetlands

Figure 3. Landuse Distribution Map for the Otoucabfa Creek Watershed
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3.2.1 Failing Septic Systems

Septic systems have a potential to deliver fechfotm bacteria loads to surface waters due to
malfunctions, failures, and direct pipe discharg&®perly operating septic systems treat wastewate
and dispose of the water through a series of undengl field lines. The water is applied through
these lines into a rock substrate, thence intongndend absorption. The systems can fail when the
field lines are broken, or when the undergroundssake is clogged or flooded. A failing septic
system’s discharge can reach the surface, whbee@mes available for wash-off into the stream.
Another potential problem is a direct bypass from $ystem to a stream. In an effort to keep the
water off the land, pipes are occasionally placenhfthe septic tank or the field lines directlyhe
creek.

The aerial photography interpretation identifiegethcategories of septic tank conditions. Group 1
were those with a distinctive moisture pattern,chithad an identifiable plume from a visible field
line pattern or ponding down slope from a fieldelinGroup two were those with a suspicious
moisture pattern, visible plume present but noblésfield lines. Group three consisted of areas
identified as suspect locations. Suspect locatiere defined as locations of homes with no field
lines or plumes apparent, but located on eithepsstopes, small lots, shallow soils, or close to
streams or heavily wooded lots. A total of 437akans were identified. The majority of the
locations identified were group two and three. yGmle location was identified as group one. The
locations of the identified septic conditions at®wn in Figure 4. The aerial photography
interpretation did not identify the total numbeseptic tanks systems present in the watershesl. Th
total number of septic systems in the watershedastaimated from 1990 United States Census Data
as 2765. Based on a comparison to the estimatatenof septic tanks and the failing or suspect
septic tank locations identified by the aerial giypaphy, approximately 16 percent of the septic
systems are suspected of failing in this watershed.
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Septic.=hp
® Group 1. Distinctive Moisture Pattern
@ Group 2. Suspcoicous Moisture Pattern
8 Group 3. Suspect Location

[ w=head.shp
Streams.shp

Figure 4. Septic Conditions in the Otoucalofa CrdeWatershed

Another consideration is the use of individual tagiastewater treatment plants. These treatment
systems are in wide use in Mississippi. They cdeqaately treat wastewater when properly
maintained. However, these systems may not retiedémaintenance needed for proper, long-term
operation. These systems require some sort offdidion to properly operate. When this expense
is ignored, the water does not receive adequatdeision prior to release. Septic systems hage th
greatest impact on nonpoint source fecal colifomnpairment in the Yazoo Basin. The best
management practices needed to reduce this pdlloih need to prioritize elimination of septic
tank loads from failures and improper use of indliNdl onsite treatment systems.

3.2.2 Wildlife

Wildlife present in the Otoucalofa Creek Watersteatributes to fecal coliform bacteria on the land
surface. No attempts were made in this TMDL tongii\athe number and location of animals or
amount of bacteria washed into Otoucalofa Creektduwéldlife contributions.

3.2.3 Livestock

Livestock present in the Otoucalofa Creek watersheldde beef cattle and horses. Grazing cattle
deposit manure on pastureland where it is availdétmewash-off and delivery to receiving
waterbodies. There were 73 cattle operations iitkshtin the watershed through the aerial
photography interpretation. The cattle operatisare grouped into three sizes, small, medium, and
large, based on the number of cattle in the opmratiOnly one facility in the Otoucalofa Creek
watershed was defined as large, having greater #ldéncattle. Of the remaining facilities,
approximately half were medium, 50 to 100 cattted half were small, less than 50 cattle. The
horse farms are all small operations, containisg tean 10 horses. Based on a comparison of the
location of the livestock operations and landusthéwatershed, Figure 5, it can be seen that the
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majority of the cattle operations are located onl lalentified as pastureland. The horse operations
are located on both forest and pastureland in ttenshed.

Livestock.shp
Cattle
&« Horse
Lulc.shp

[ Urban

[ Cropland
[ Pasture
[ Aquiculture
[ Forest
H vater
[]Barren
[ wetlands

Figure 5. Locations of Livestock Locations in thétoucalofa Creek Watershed
3.2.4 Other Direct Inputs

Other direct inputs of fecal coliform includesaflimal access to streams (domestic and wild)tillic
discharges of fecal coliform bacteria, dump siées leaking sewer collection lines.

3.2.5 Urban Development

Urban areas include land classified as urban andtaThe only urban area in to the Otoucalofa
Creek watershed is in the City of Water Valley. ekBvhough only a small percentage of the
watershed is classified as urban, the contribudfdhe urban areas to fecal coliform loading in the
Otoucalofa Creek Watershed was considered. Fetidren contributions from urban areas may
come from storm water runoff, failing sewer pip&sd runoff contribution from improper disposal
of materials such as litter.
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LOAD DURATION CURVE PROCEDURE

The estimated reductions required for this TMDLeveeveloped using load duration curves. The
methodology outlined in a paper completed to explbe use of load duration curves for data
analysis applications for streams in the Yazoo RBasin in Mississippi was followed in the
development of the load duration curves for thisDiMSheely, 2002). Load duration curves were
developed as a method in which TMDLs applicablealiohydrological conditions could be
calculated. Prior to the introduction of this nethmany TMDLs were developed to address a
single flow condition such as the 7Q10 (7-day, &antow flow) or average flow. This new method
allows for the development of TMDLs that addresseatre than just a single flow condition.
Because these curves include the entire rangewfdbnditions, pollutant sources of all types can b
considered in the TMDLs. The methods used to deMedoh the flow and load duration curves will
be described.

4.1 Development of Flow Duration Curves

The first step in the development of load duratanves is to create flow duration curves using

continuous flow or stage data. There are two ocootis flow gages in the Otoucalofa Creek

Watershed maintained by the USGS. Gage 07274262ated on Otoucalofa Creek near Water

Valley on the Highway 7 Bypass. Continuous frortadar the period of September 1994 through

December 1998 were available for this station. é32¢274251 located on Town Creek in Water

Valley. Continuous flow data for the period of dary 1985 through September 2000 were available
for this station

The flow data are used to create flow duration esywhich display the cumulative frequency
distribution of the daily flow data over the periotirecord. The flow duration curve relates flow
values measured at the monitoring station to thegoé of time that those values are met or
exceeded. Flows are ranked from extremely lowslomhich are exceeded nearly 100 percent of the
time, to extremely high flows, which are rarely eeded. Flow duration curves were developed for
several locations on Otoucalofa Creek and for T@neek. The flow duration curves for locations
on Otoucalofa Creek were developed using the data §age 07274252. The first flow duration
curve developed was for the water quality monitstation that was located at the same location as
the flow gage. This flow duration curve is shownabsemi-log plot in Figure 6. Flow duration
curves for other water quality monitoring statimedtions on Otoucalofa Creek were developed
using a ratio of the drainage areas of the floneggtgtion and the monitoring station. The use of
this method assumes that the hydrological chaiatitsrof the watersheds would be similar. Thisis
a valid assumption because the stations are logétteid the same waterbody. Flow duration curves
were developed for Town Creek using the data fraged7274251. This gage is located in the
same location as the monitoring station for thgnsent.
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Otoucalofa Creek near Water Valley, MS
Flow Duration Curve
USGS Gage: 07274252
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Figure 6. Flow Duration Curve for Otoucalofa Creekat Highway 7 Bypass
4.2 Load Duration Curves

Flow duration curves are then transformed into ldation curves by multiplying the flow values
along the curve by applicable water quality crédesalues for pathogens and appropriate conversion
factors. The load duration curves are conceptsatylar to the flow duration curves, in that the x
axis represents the flow recurrence interval. yHagis is transformed to represent the allowable
load of the water quality parameter. The curveeggnting the allowable load of fecal coliform was
calculated using the instantaneous, summer watgityjariteria of 400 counts per 100 ml and the
flow associated with each flow recurrence intertalad duration curves were developed for each of
the four 303(d) listed segments in the Otoucalofek Watershed. Although there was more than
one monitoring location in some of the 303(d) istegments, only one load duration curve was
developed for each segment. The monitoring stdatiahhad sufficient monitoring data and was
located at the farthest downstream point withirhesegment was selected for development of the
load duration curve. The load duration curves biged for the four segments are included in
Appendix B.

4.3 Comparison of Monitoring Data and Water Quality Criteria

The final step in the development of load duratanves was to add the monitoring data to the
curves. Pollutant loads were estimated from the dsthe product of the pollutant concentrations,
instantaneous flows measured at the time of saogtliection, and appropriate conversion factors.
In order to identify the plotting position of eachlculated load, the recurrence interval of each
instantaneous flow measurement was defined. \Waggity monitoring data are plotted on the same
graph as the load duration curve. The load duratimves, which are shown in Appendix B, provide
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a graphical display of the water quality conditiomghe waterbody. The monitoring data points that
plot above the target line exceed the water quiityet, while those that plot below meet the targe

4.4 Source Identification

The position at which the monitoring data exceezltrget gives an indication of the potential
sources and delivery mechanisms of the pollutafitdations that occur on the right side of the
curve, during low-flow conditions, indicate the peace of continuous pollutant sources, such as
NPDES permitted discharges and failing septic tankislations that occur on the left side of the
curve, during higher flows, indicate intermittemiusces that appear in response to rain events.
Monitoring data that exceed water quality critémighe mid-range flow indicate that pollutants are
most likely due to a combination of these sourcHse load duration curves in Appendix B show
that water quality data exceeds the target dutliitpey conditions at all stations. The interprta

of these curves indicate that both point and nartsmurces are present in the Otoucalofa Creek
Watershed. However, in segment MS2890M1, the nitgjofr the exceedances occur during high
flow conditions, indicating that nonpoint sources most likely the major bacteria sources in the
area.

Using load duration curves for data analysis ited#int from the methods typically used in that the
frequency of attainment or violation of a particulater quality criteria is stressed rather than th
absolute values of the monitoring data. One ofthengths of this method is that it can be used to
interpret possible delivery mechanisms of polligaritoad duration curves have been shown to be
influenced by the landuse distribution in their @aheds (Sheely, 2002). Because of this, load
duration curves have the potential to be usedw@athod for targeting pollution reduction efforts in
watersheds that are impaired and require TMDL dgraknt.

4.5 Stream Characteristics

The stream characteristics given below describenbst downstream reach of the listed drainage
area of the Otoucalofa Creek. The channel georaattyengths for the Otoucalofa Creek are based
on data available within the BASINS modeling systé&ire characteristics of the modeled section of
the Otoucalofa Creek are as follows.

¢ Length 22.2 miles

¢ Average Depth  1.54 ft

¢ Average Width  69.10 ft

¢ Average Flow 192.2 cubic ft per second
¢ Mean Velocity 1.92 ft per second

¢ 7Q10 Flow 5.3 cubic ft per second

¢ Slope 0.00229 ft per ft

4.5 Selection of Representative Period

The period of record for flow data ranged from 1883000. The period of record for water quality
data used to develop the load duration curves thfigen 1988 to 1995. Seasonality and critical
conditions are accounted for during the extende firame of the data represented in the load
duration curves.
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The critical condition for fecal coliform impairmiinom nonpoint source contributors occurs after a
heavy rainfall that is preceded by several dayypfveather. The dry weather allows a build up of
fecal coliform bacteria, which is then washed o# ground by a heavy rainfall. By using the
extended time period, many such occurrences shmeildaptured in the data results. Critical
conditions for point sources, which occur duringvitbow and low-dilution conditions, are
considered as well.

4.6 Existing Loading

An additional set of load duration curves showing target of 200 counts per 100 ml with a 50
percent MOS was developed, Appendix C. Only thaitodng data points that exceed the target of
200 counts per 100 ml are shown on these curvdge clirves in Appendix C also include a

regression line drawn through the data points ¢ékaeed the 200 counts per 100 ml target. The
regression line represents the best fit of thetiegjdoading in the three segments of Otoucalofa
Creek and Town Creek.
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ALLOCATION

In accordance with 40 CFR Section 130.2, whictestdifMDLs can be expressed in terms of either
mass per time, toxicity, or other appropriate measuhis TMDL is expressed as a percent
reduction of load in order to retain the benefititlizing various flow conditions to develop tlzab
duration curve. The use of a single TMDL numbeuldeffectively return to the choice of just one
flow condition for TMDL development. This methosias the difference between the regression line
through the exceeding points (the existing loadarg) the load duration target curve to calculae th
appropriate percent reduction necessary for the TMIhe only allocation included in this TMDL

is the wasteload allocation for point sources.

5.1 Wasteload Allocations

The wasteload allocation is based on the existimigtgources in the Otoucalofa Creek Watershed.
The WLA is represented on the load duration cuimeAppendix C as a horizontal line with a
constant load appropriate for each segment. Segrw$2890M1, MS2890M1, and MS289TM
are located upstream of the point source dischaiges the line representing the WLA is set at zero
for these segments. The zero WLA line for thegemats, however, will not prevent the addition of
new point source dischargers within these segmeti® future. However, it will be required that
any future discharger within any of the segment©tfucalofa Creek or Town Creek will be
required to disinfect their effluent so that théust consistently meets water quality standards.
The point source and its allocated load are shovirable 8. No permit modification is necessary
for this facility because it currently disinfects effluent to meet water quality standards.

Table 8. Wasteload Allocations

NPDES ID Facility Name Segment Location tsetis Lol [FEiE M oellIEEE
(counts/day) Necessary
MS0022331 Water Valley POTW  MS00288M1 1.06E+10 No

5.2 Load Allocations

The load allocation for this TMDL varies accordioghe flow conditions as represented graphically
for each segment in graphs C-1, C-2, C-3, and Gr4raph C-1 the load allocation is equal to the
area of the load duration curve that is above itte lepresenting the WLA and below the curve
representing the TMDL. In the rest of the graph&ppendix C, where the waste load allocation is
zero, the load allocation is represented as theeearea under the TMDL curve.

5.3 Incorporation of a Margin of Safety (MOS)

The two types of MOS development are to implicitigorporate the MOS using conservative
assumptions or to explicitly specify a portion loé¢ total TMDL as the MOS. For this TMDL, the
MOS is an explicit 50 percent reduction of theastd of 400 counts per 100 ml to a target of 200
counts per 100 ml.
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5.4 Calculation of the TMDL

Because the TMDL is variable depending on the recge interval of the appropriate flow, the
TMDL is expressed as an average percent reductithie doad. The percent reduction necessary for
the TMDL is the average of the differences betwiberexisting load line and the target load curve at
each recurrence interval. The regression lineugiinahe exceeding points represents the existing
load. The target curve represents 200 counts @aml@t the various flows. Graphs C-1 through C-
4 graphically represent the variable TMDL and LALAY and MOS for each segment. The percent
reduction of fecal coliform bacteria recommendeacdefich segment in this TMDL is shown in Table
9. The units of counts per day are appropriatehfisr TMDL due to the use of the instantaneous
standard as opposed to units of counts/per 30tdaysre used in conjunction with the use of the
geometric mean standard.

Table 9. TMDL Percent Reduction

WLA TMDL
e (counts/day) IOk Percent Reduction
MS288M1 Explicit 85
MS2890M2 Explicit 58
MS2890M1 1.06E+10 Explicit 48
MS289TM Explicit 82

5.5 Seasonality

For many streams in the state, fecal coliform knwiary according to the seasons. This stream is
designated for the use of secondary contact. Hi®use, the pollutant standard is seasonal. The
criteria for the most critical season, which is suenmer for Otoucalofa Creek, was used as the
target for this TMDL. Because data were used ftijinout the year for several years at each
monitoring station, seasonality was addressed. &ttended period of record for the stage
information allowed for representation of many eliént flow conditions, which is also relevant to
seasonality.

5.6 Reasonable Assurance
This component of TMDL development does not applthts TMDL Report. There are no point
sources (WLA) requesting a reduction based on wedhiLoad Allocation components and

reductions. This TMDL will recommend that all pbsources discharge treated and disinfected
effluent that will be below the 200 colony coun&s p00ml target at the end of the pipe.
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CONCLUSION

The TMDL will not impact existing or future NPDE®#nits as long as the effluent is disinfected to
meet water quality standards for pathogens. MDHEIQot approve any NPDES Permit application
that does not plan to meet water quality standardsisinfection. Education projects that teacstbe
management practices should be used as a to@dacing nonpoint source contributions. These
projects may be funded by CWA Section 319 NonpSmirce (NPS) Grants.

6.1 Future Monitoring

MDEQ has adopted the Basin Approach to Water Qualianagement, a plan that divides
Mississippi’'s major drainage basins into five greupuring each yearlong cycle, MDEQ resources
for water quality monitoring will be focused on avfehe basin groups. During the next monitoring
phase in the Yazoo River Basin, Otoucalofa Creak &oawn Creek may receive additional
monitoring to identify any change in water qualMDEQ produced guidance for future Section 319
project funding will encourage NPS restoration potg that attempt to address TMDL related issues
within Section 303(d)/TMDL watersheds in Mississipp

Additional monitoring for fecal coliform bacteriailvalso continue for several stations in the
Otoucalofa Creek Watershed as part of the geometein bacteria sampling project. Bacteria
samples will be collected at two stations on OttafeCreek and one station on Town Creek during
two thirty-day periods in fall of 2002 and spring2903.

6.2 Public Participation

This TMDL will be published for a 30-day public m®. During this time, the public will be
notified by publication in the statewide newspagrat a newspaper in the area of the watershed. The
public will be given an opportunity to review thé/DL and submit comments. MDEQ also
distributes all TMDLs at the beginning of the pabibtice to those members of the public who have
requested to be included on a TMDL mailing listMDL mailing list members may request to
receive the TMDL reports through either, emaihar postal service. Anyone wishing to be included
on the TMDL mailing list should contact Linda Budireat (601) 961-5062 or
Linda_Burrell@deq.state.ms.us. Atthe end of B8y period, MDEQ will determine the level of
interest in the TMDL and make a decision on theeasity of holding a public meeting.

All written comments received during the publicinetperiod and at any public meeting become a

part of the record of this TMDL. All comments wilé considered in the ultimate completion of this
TMDL for submission of this TMDL to EPA Region 4rfbnal approval.
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DEFINITIONS

Ambient stations: a network of fixed monitoring stations establisfiedsystematic water quality sampling at regular
intervals, and for uniform parametric coverage avéng-term period.

Assimilative capacity. the capacity of a body of water or soil-plantteys to receive wastewater effluents or sludge
without violating the provisions of the State ofddlissippi Water Quality Criteria for Intrastateteirstate, and Coastal
Waters and Water Quality regulations.

Background: the condition of waters in the absence of maluded alterations based on the best scientificrimdtion
available to MDEQ. The establishment of naturalkigagund for an altered waterbody may be based apsimilar,
unaltered or least impaired, waterbody or on hisébpre-alteration data.

Calibrated model: a model in which reaction rates and inputs ageificantly based on actual measurements using data
from surveys on the receiving waterbody.

Critical Condition: hydrologic and atmospheric conditions in whichplodlutants causing impairment of a waterbody
have their greatest potential for adverse effects.

Daily discharge the "discharge of a pollutant” measured duricglandar day or any 24-hour period that reasonably
represents the calendar day for purposes of sagnplor pollutants with limitations expressed irtsioif mass, the "daily
discharge" is calculated as the total mass of tiitant discharged over the day. For pollutantthimitations
expressed in other units of measurement, the "dayage" is calculated as the average.

Designated Useuse specified in water quality standards for eaaterbody or segment regardless of actual attainment
Discharge monitoring report: report of effluent characteristics submitted byRINES Permitted facility.

Effluent standards and limitations: all State or Federal effluent standards and #tighs on quantities, rates, and
concentrations of chemical, physical, biologicalj ather constituents to which a waste or wastewl&eharge may be
subject under the Federal Act or the State laws Tigludes, but is not limited to, effluent limitats, standards of
performance, toxic effluent standards and prohubgj pretreatment standards, and schedules of @omoel

Effluent: treated wastewater flowing out of the treatnfantlities.

Fecal coliform bacteria: a group of bacteria that normally live within thntdstines of mammals, including humans.
Fecal coliform bacteria are used as an indicatbh@fpresence of pathogenic organisms in naturedrwa

Geometric mean:thenth root of the product af numbers. A 30-day geometric mean is th 8ot of the product of
30 numbers.

Impaired Waterbody: any waterbody that does not attain water quaktydards due to an individual pollutant, multiple
pollutants, pollution, or an unknown cause of imnpent.

Land Surface Runoff: water that flows into the receiving stream afteplegation by rainfall or irrigation. It is a
transport method for nonpoint source pollution frihva land surface to the receiving stream.

Load allocation (LA): the portion of a receiving water's loading capeaitributed to or assigned to nonpoint sources
(NPS) or background sources of a pollutant. Tlael lallocation is the value assigned to the summatiall direct
sources and land applied fecal coliform that eatexceiving waterbody. It also contains a portibthe contribution
from septic tanks.

Loading: the total amount of pollutants entering a strdéam one or multiple sources.
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Nonpoint Source:pollution that is in runoff from the land. Rairifainowmelt, and other water that does not evaporat
become surface runoff and either drains into serveaters or soaks into the soil and finds its waygroundwater. This
surface water may contain pollutants that come fieomd use activities such as agriculture; conswagsilviculture;
surface mining; disposal of wastewater; hydrolegadifications; and urban development.

NPDES permit an individual or general permit issued by thed¥isippi Environmental Quality Permit Board purguan
to regulations adopted by the Mississippi Commissio Environmental Quality under Mississippi CodmAtated (as
amended) 88 49-17-17 and 49-17-29 for dischargesState waters.

Point Source:pollution loads discharged at a specific locatimmf pipes, outfalls, and conveyance channels fitirare
wastewater treatment plants or industrial wastatitnent facilities. Point sources can also inclpdéutant loads
contributed by tributaries to the main receivingamn.

Pollution: contamination, or other alteration of the phgkichemical, or biological properties, of any watef the
State, including change in temperature, tasterctlobidity, or odor of the waters, or such disgeaof any liquid,
gaseous, solid, radioactive, or other substancieafirinto any waters of the State, unless in c@anpé with a valid
permit issued by the Permit Board.

Publicly Owned Treatment Works (POTW): a waste treatment facility owned and/or operated public body or a
privately owned treatment works which accepts disgbs which would otherwise be subject to Fedaett®atment
Requirements.

Regression Coefficient:an expression of the functional relationship betweeo correlated variables that is often
empirically determined from data, and is used tmimt values of one variable when given valuetefither variable.

Scientific Notation (Exponential Notation) mathematical method in which very large numberseoy small numbers
are expressed in a more concise form. The not&ibased on powers of ten. Numbers in scientifiation are
expressed as the following:16 x 10”(+byand4.16 x 10°(-b) [same as 4.16E4 or4.16E-4} this caseh is always a
positive, real number. THEO"(+b)tells us that the decimal pointiplaces to the right of where it is shown. TIR&(-
b) tells us that the decimal pointhglaces to the left of where it is shown.

For example: 2.7X19= 2.7E+4 =27000 and 2.7X%= 2.7E-4=0.00027.

Sigma €): shorthand way to express taking the sum of a sefiesmbers. For example, the sum or total ofehre
amounts 24, 123, 164y do, d3) respectively could be shown as:

3
2dj = dj+dytdg =24 +123+16 =163
i=1

Total Maximum Daily Load or TMDL : the calculated maximum permissible pollutant ingdo a waterbody at which
water quality standards can be maintained.

Waste sewage, industrial wastes, oil field wastes, @hdther liquid, gaseous, solid, radioactiveptirer substances
which may pollute or tend to pollute any watershaf State.

Wasteload allocation (WLA): the portion of a receiving water's loading capaaitributed to or assigned to point
sources of a pollutant. It also contains a portibthe contribution from septic tanks.

Water Quality Standards: the criteria and requirements set forttSitate of Mississippi Water Quality Criteria for
Intrastate, Interstate, and Coastal Watevgater quality standards are standards composedsifnated present and
future most beneficial uses (classification of w&tethe numerical and narrative criteria applethe specific water
uses or classification, and the Mississippi antiddgtion policy.
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Fecal Coliform TMDL for Otoucalofa Creek

Water quality criteria : elements of State water quality standards, egpreas constituent concentrations, levels, or
narrative statements, representing a quality oémidiat supports the present and future most bhaalefises.

Waters of the State all waters within the jurisdiction of this Staiecluding all streams, lakes, ponds, wetlands,
impounding reservoirs, marshes, watercourses, wayet, wells, springs, irrigation systems, drainsggems, and all
other bodies or accumulations of water, surfaceLani@rground, natural or artificial, situated wiat partly within or
bordering upon the State, and such coastal wadenseawithin the jurisdiction of the State, exdages, ponds, or other
surface waters which are wholly landlocked andately owned, and which are not regulated undeF#uzral Clean
Water Act (33 U.S.C.1251 et seq.).

Watershed: the area of land draining into a stream at a gieeation.
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ABBREVIATIONS
4@ ) K0 Seven-Day Average/1Stream Flow with a Ten-Year Occurrence Period
BASINS ..., Better Asse®nt Science Integrating Point and Nonpoint Saurce
B P . Best Management Practice
G N A e e e e e e e Clean Water Act
3] P isbharge Monitoring Report
EP A s Enwiraental Protection Agency
LS e @seaphic Information System
HU C e e e Hydrologic Unit Code
A e e —————— et et e e et e e e e b e e e e e e enrnnaaan s Load Allocation
MARIS ... e State of Mississippi Automated Infotioa System
Y1 Mississippi Department of Envirormted Quality
MO S e ——————————————— Margin of Safety
NRCS .. e National Resou@mnservation Service
NPDES. ... .o e s National Pollution Discharge Eliration System
NP S e e Nonpoint Source Model
L e FR TP Reach File 3
USGS ittt et ettt etaebbetbabratatbrnrnanrne Unit8tates Geological Survey
VLA et e e e e e e e Waste Load Allocation
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APPENDIX A

This appendix contains the fecal coliform monitgrdata available for the six monitoring stations
on Otoucalofa Creek and Town Creek. The flow mesmants in Town Creek were recorded from
USGS gage 07274251. This flow gage is locatedeasdame location as the monitoring station on
Town Creek. The flow measurements in Otoucalofae€rwere recorded from USGS gage
07274250. This flow gage is located west of Weltdtey on the Highway 7 bypass. The flow data
given for all of the monitoring stations on Otowsfal Creek is based on the data collected at this
gage. Monitoring station 07274252 is located atdame location of the flow gage. Flow was
estimated for the remaining monitoring stationsigs ratio of the drainage area of the monitoring
station to the drainage area of the gage.

Table A-1. Fecal Coliform Data reported in the Towm Creek, Station 07274251
April 1988 to May 1995

Date Time Flow Fecal Coliform
(cfs) (counts/100ml)

4/22/1984 6:00 2.1 800
4/22/1984 12:00 2.1 640
4/22/1984 18:00 2.1 680
4/23/1984 6:00 2.1 170
4/23/1984 18:00 2.1 5700
4/24/1984 6:00 2.2 520
8/16/198§ 6:35 1.8 680
8/16/198§ 12:20 1.8 260
8/16/1984 18:15 1.8 620
8/17/198§ 0:20 1.8 940
8/17/198§ 6:15 1.8 480
8/17/198§ 12:15 1.8 180
8/17/198§ 18:10 1.8 900
8/18/198¢ 0:15 1.8 110d
8/18/198¢ 6:30 1.8 5704
11/15/1988 7:05 2.4 160
11/15/198$ 12:15 2.4 480
11/15/198$ 18:15 2.4 400
11/16/198$ 0:10 2.4 290
11/16/198$ 6:30 2.4 700
11/16/198$ 12:15 2.4 120d
11/16/1988 18:10 2.4 460
11/17/1988 0:10 2.4 340
11/17/1988 6:10 2.4 460
5/3/198¢ 18:30 3.2 2500
5/4/198¢ 0:25 3.2 8200
5/4/198¢ 6:25 2.2 1200
5/4/198¢ 12:25 2.6 7200
5/4/198¢ 18:25 2.3 1000(
5/5/198¢ 0:20 2 4000
5/5/1989 6:30 34 27004
5/5/1989 12:30 7 4204
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Table A-1 Continued

5/5/1989 18:30 2.6 4800
10/24/1989 18:00 1.7 290
10/25/1989 6:00 1.7 6300
10/25/1989 12:00 1.7 16004
10/25/1989 18:00 1.7 350
10/26/1989 6:00 1.7 780
10/26/1989 12:00 1.9 11004

7/12/199( 18:00 2.5 600(d
7/13/199( 6:00 2.3 6000
7/13/199( 12:00 4.4 4400
7/13/199( 18:00 2.5 42004
7/14/199( 6:00 2.3 2300
7/14/199( 12:00 2.3 2800
7/14/199( 18:00 2.3 6800
4/11/1991 18:00 6.3 7600
4/12/1991 6:00 3.9 2100
4/12/1991 12:00 3.6 150
4/12/1991 18:00 31 700
4/13/1991 6:15 7.2 180
4/13/1991 12:00 6.9 260(d
4/13/1991 18:00 5.7 2200
8/20/1991 12:30 2.5 210
8/20/1991 18:30 2.5 2200
8/21/1991 0:30 2.7 2400
8/21/1991 6:30 2.8 1100
8/21/1991 12:30 2.8 440
8/21/1991 18:30 2.8 110
8/22/1991 0:30 2.8 900
8/22/199] 6:30 3 120(
8/22/199] 12:30 3 420
5/28/1997 18:30 2.9 540
5/29/1997 0:30 2.9 2100
5/29/1997 6:30 2.9 940
5/29/199% 12:3¢ 2.5 1800
5/29/199% 18:3¢ 2.5 720
5/30/199% 0:30 2.5 480
5/30/199% 6:30 2.5 640
5/30/199% 12:3¢ 2.5 240
5/30/1997% 18:3¢ 2.5 350
8/27/199% 6:30 4.9 6000
8/27/199% 12:3¢ 511 1900¢
8/27/1997 18:30 41 1600(
8/28/1997 0:30 10 1900(
8/28/1997 6:30 5.7 5200
8/28/1997 12:30 4.4 6000
8/28/1997 18:30 3.4 6200
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Table A-1 Continued

8/29/1997% 0:30 3.2 4500
8/29/1997% 6:30 2.8 5700
4/14/1993 12:3¢ 2.5 280
4/14/1993 18:3¢ 2.5 760
4/15/1993 0:30 344 2200d
4/15/1993 6:30 40 4800
4/15/1993 12:30 15 4800
4/15/1993 18:30 9.8 2800
4/16/1993 0:30 8.3 2800
4/16/1993 6:30 6.9 1700
4/16/1993 12:30 6.3 2400
4/5/1994 6:30 3 310
4/5/1994 12:30 3 1500
4/5/1994 18:3¢ 24 4200
4/6/1994 0:30 8 4200
4/6/1994 6:30 4.9 280(
4/6/1994 12:30 4.1 1704
4/6/1994 18:30 3.6 720
4/7/1994 0:30 3.2 880
4/7/1994 6:30 3 520
5/8/1994 15:30 3.4 860
5/8/1994 21:30 3.4 200d
5/9/1994 3:30 3.4 12004
5/9/1994 9:30 3.4 1100
5/9/1994 15:30 3.4 440
5/9/1995 21:30 3.7 4004
5/10/1995 3:30 3.7 130(d
5/10/1995 9:30 3.4 6000
5/10/1995 12:30 3.4 4600
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Table A-2. Fecal Coliform Data reported in Otoucabfa Creek East of Water Valley, Station 07274245

April 1988 to May 1995

Date Time Flow Fecal Coliform
(cfs) (counts/100ml)

4/22/88 06:30 35 120
4/22/88 12:30 34 160
4/22/88 18:30 34 210
4/22/88 00:30 34 240
4/23/88 07:15 34 140
4/23/88 18:30 23 220
4/24/88 00:30 48 760
4/24/88 06:30 92 6300
8/16/88 06:30 .90 340
8/16/88 12:20 .90 200
8/16/88 18:15 .90 100
8/17/88 00:20 .90 220
8/17/88 06:30 .90 280
8/17/88 12:20 .90 780
8/18/88 00:20 .90 340
8/18/88 06:20 .90 140
11/15/89 06:30 6.6 200
11/15/89 12:20 6.6 180
11/15/89 18:20 6.6 200
11/16/89 00:20 6.6 170
11/16/89 06:20 6.6 81
11/16/89 12:20 7.2 160
11/16/89 18:20 6.2 210
11/17/89 00:20 7.4 280
11/17/89 06:20 7.2 140
5/3/89 18:30 15 280
5/4/89 00:30 15 370
5/4/89 06:30 16 330
5/4/89 12:30 31 150(0
5/4/89 18:30 47 2200
5/5/89 00:30 44 2100
5/5/89 06:30 42 4000
5/5/89 12:30 580 7200
5/5/89 18:30 375 5400
10/24/89 18:30 45 100
10/25/89 00:30 5.2 500
10/25/89 06:30 5.2 280
10/25/89 12:30 5.2 5
10/25/89 18:30 5.4 250
10/26/89 00:30 5.4 290
10/26/89 06:30 5.0 300
10/26/89 12:30 5.0 84
10/26/89 18:30 5.0 100
7112/9Q 19:00 5.0 100d
7/13/9Q 00:45 6.2 1109
7/13/9Q 06:40 6.4 290
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Table A-2 Continued

7/13/9Q 12:30 6.3 170
7/14/9Q 00:40 4.1 230
7/14/9Q 06:20 3.1 140
7/14/9Q 12:30 2.6 130
7/14/9Q 18:35 2.5 480
4/11/91 18:00 62 240
4/12/91 00:00 100 680
4/12/91 06:00 122 12004
4/12/91 12:00 106 240
4/12/91 18:00 175 100
4/13/91 00:00 430 240
4/13/91 06:00 277 180
4/13/91 12:00 208 620
4/13/91 18:00 175 400
8/20/91 13:00 4.9 88
8/20/91 19:00 4.9 92
8/21/91 01:00 4.9 140
8/21/91 07:00 4.9 140
8/21/91 13:00 4.9 50
8/21/91 19:00 4.9 73
8/22/91 01:00 4.9 110
8/22/91 07:00 4.9 180
8/22/91 13:00 4.9 84
8/22/91 19:00 7.8 140
5/29/92 00:00 7.2 160
5/29/92 07:00 8.2 240
5/29/92 13:00 8.5 120
5/29/92 19:15 8.2 180
5/30/92 01:40 8.2 220
5/30/92 07:00 9.1 150
5/30/92 13:00 8.5 81
5/30/92 18:50 7.8 120
8/27/92 07:00 8.8 440
8/27/92 13:00 2240 7200
8/27/92 19:00 1880 6400
8/28/92 01:00 505 3400
8/28/92 07:00 185 820(
8/28/92 13:00 110 3500
8/28/92 19:00 65 12004
8/29/92 01:00 48 1304
8/29/92 07:00 45 200d
4/14/93 12:00 56 180
4/14/93 18:00 56 140
4/15/93 00:00 140 900
4/15/93 06:00 520 6600
4/15/93 12:00 295 320(0
4/15/93 18:00 166 1800
4/16/93 00:00 134 1304
4/16/93 06:00 110 480
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Table A-2 Continued

4/16/93 12:00 97 420
4/5/94 07:00 26 100
4/5/94 13:00 27 200
4/5/94 19:00 70 540
4/6/94 01:00 790 500(
4/6/94 07:00 690 4600
4/6/94 13:00 420 2400
4/6/94 19:00 240 1004
4/7/94 01:00 170 540
4/7/94 07:00 125 560
5/8/95 16:00 42 120
5/8/95 21:30 40 160
5/9/95 04:00 41 140
5/9/95 10:00 36 130
5/9/95 16:00 34 96
5/9/95 22:00 32 160

5/10/95 04:00 28 140

5/10/95 10:00 31 160

5/10/95 13:00 30 200
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Table A-3. Fecal Coliform Data reported in Otoucabfa Creek near Paris, Station 07274235

Fecal Coliform TMDL for Otoucalofa Creek

April 1988 to May 1995

. Flow Fecal Coliform
Date Time (cfs) (counts/100ml)

4/22/88 06:00 5.2 270
4/22/88 12:00 5.2 200
4/22/88 18:00 5.1 190
4/23/88 00:00 5.1 310
4/23/88 06:00 5.0 440
4/23/88 12:00 4.3 -
4/23/88 18:00 4.3 240
4/24/88 00:00 5.2 2600
4/24/88 06:00 5.1 1700
8/16/88 06:00 .01 46
8/16/88 12:00 .01 170
8/16/88 18:00 .01 36
8/17/88 00:00 .01 220
8/17/88 06:30 .01 150
8/17/88 12:00 <.01 44
8/17/88 18:00 <.01 44
8/18/88 00:00 <.01 120
8/18/88 06:00 <.01 760
11/15/88 06:20 .39 56
11/15/88 12:15 .38 45
11/15/88 18:15 .35 40,
11/16/88 00:15 .38 24
11/16/88 06:15 .38 46
11/16/88 12:00 .33 65
11/16/88 18:15 .39 88
11/17/88 00:15 .40 40
11/17/88 06:15 41 68
5/3/89 18:00 1.1 400
5/4/89 00:00 1.1 130
5/4/89 06:00 2.3 340
5/4/89 12:00 4.6 1100d
5/4/89 18:00 5.6 7400
5/5/89 00:00 4.8 4200
5/5/89 06:00 6.2 700
5/5/89 12:00 240 5100
5/5/89 18:00 19 5800
10/24/89 18:25 .39 12
10/25/89 00:25 .24 5
10/25/89 06:25 .28 12
10/25/89 12:20 37 15
10/25/89 18:20 37 32
10/26/89 00:20 37 19
10/26/89 06:20 .32 7
10/26/89 12:25 37 25
10/26/89 18:20 37 2
7/12/89 18:45 .92 640
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Table A-3 Continued

7/13/9Q 00:00 .85 140
7/13/9Q 06:00 79 190
7/13/9Q 12:00 72 220
7/13/9Q 18:00 .65 140
7/14/9Q 00:00 .58 300
7/14/9Q 06:00 .51 210
7/14/9Q 12:00 A4 200
7/14/9Q 18:00 .38 460
4/11/91 18:00 5.2 540
4/12/91 00:00 12 640
4/12/91 06:00 12 1400
4/12/91 12:00 12 200
4/12/91 18:00 32 73
4/13/91 00:00 49 780
4/13/91 06:00 39 72
4/13/91 12:00 28 280
4/13/91 18:00 23 380
8/20/91 12:00 .28 520
8/20/91 18:00 .28 2100
8/21/91 00:00 .28 160
8/21/91 06:00 .28 140
8/21/91 12:00 .28 84
8/21/91 18:00 .28 40
8/22/91 00:00 .28 150
8/22/91 06:00 .28 100
8/22/91 12:00 .28 24
5/28/92 18:00 .50 81
5/29/92 02:00 .50 85
5/29/92 06:00 .50 100
5/29/92 12:00 .50 100
5/29/92 18:00 .50 62
5/30/92 00:00 .50 100
5/30/92 06:00 .50 120
5/30/92 12:00 .50 81
5/30/92 18:00 .50 38
8/27/92 06:00 .39 540
8/27/92 12:00 720 3109
8/27/92 18:00 145 4800
8/28/92 00:00 26 1600
8/28/92 06:00 11 1100
8/28/92 12:00 10 3600
8/28/92 18:00 8.4 2400
8/29/92 00:00 6.7 1200
8/29/92 06:00 4.2 3109
4/14/93 12:00 7.8 300
4/14/93 18:00 9.8 140
4/15/93 00:00 32 4700
4/15/93 06:00 81 3800
4/15/93 12:00 58 1500
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Table A-3 Continued

4/15/93 18:00 32 620
4/16/93 00:00 22 360
4/16/93 06:00 16 380
4/16/93 12:00 17 220
4/5/94 06:00 7.5 110
4/5/94 12:00 8.0 100
4/5/94 18:00 8.6 1100
4/6/94 00:00 240 7004
4/6/94 06:00 96 1600
4/6/94 12:00 53 530
4/6/94 18:00 38 420
4/7/94 00:00 27 330
4/7/94 06:00 21 280
5/8/95 15:00 7.6 77
5/8/95 21:00 9.5 120
5/9/95 03:00 7.0 64
5/9/95 09:00 5.3 130
5/9/95 15:00 5.3 200
5/9/95 21:00 4.9 180
5/10/95 03:00 4.3 100
5/10/95 09:00 4.3 190
5/10/95 12:00 4.4 230
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Table A-4. Fecal Coliform Data reported in Otoucabfa Creek at Paris, Station 07274237

Fecal Coliform TMDL for Otoucalofa Creek

April 1988 to May 1995

. Flow Fecal Coliform
Date Time (cfs) (counts/100ml)
04-22-89 06:20 14 300
04-22-88 12:20 14 300
04-22-88 18:20 14 220
04-23-89 00:35 14 200
04-23-89 07:00 15 250
04-23-89 12:20 14 2500
04-23-89 18:20 14 100d
04-24-88 00:20 14 940
04-24-88 06:20 20 6700
08-16-89 06:30 .15 410
08-16-89 12:25 .15 170
08-16-89 18:25 .15 140
08-17-89 00:20 .15 300
08-17-89 06:00 .15 100
08-17-88 12:25 .15 80
08-17-88 18:15 .15 380
08-18-889 00:15 .15 290
08-18-889 06:15 .15 290
11-15-88 06:00 1.3 180
11-15-88 12:00 1.3 180
11-15-88 18:00 1.3 140
11-16-88 00:00 1.3 8g
11-16-88 06:00 1.3 69
11-16-88 12:15 1.3 35
11-16-88 18:00 1.3 69
11-17-88 00:00 1.3 100
11-17-88 06:00 1.3 140
05-03-89 18:30 4.4 120
05-04-89 00:30 2.8 720
05-04-89 06:30 6.4 880)
05-04-89 12:30 16 2800
05-04-89 18:30 23 4600
05-05-89 00:30 16 8600
05-05-89 06:25 16 4200
05-05-89 12:30 280 8200
05-05-89 18:30 90 3600
10-24-89 18:00 1.6 20
10-25-89 00:00 1.6 80|
10-25-89 06:00 15 15
10-25-89 12:00 1.6 50
10-25-89 18:00 1.6 120
10-26-89 00:00 2.2 250
10-26-89 06:00 2.1 21
10-26-89 12:00 1.6 120
10-26-89 18:00 1.6 2
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Table A-4 Continued

07-12-90 19:15 3.8 3500
07-13-90 00:35 3.8 2400
07-13-90 06:25 3.8 780
07-13-90 12:25 3.5 500
07-13-90 18:30 2.8 140
07-14-90 00:30 2.2 130
07-14-90 06:20 2.0 260
07-14-90 12:20 2.2 170
07-14-90 18:20 2.1 860
04-11-91 18:20 22 240
04-12-91 00:30 50 620
04-12-91 06:30 48 2000
04-12-91 12:20 40 160
04-12-91 18:30 107 120
04-13-91 00:30 215 240
04-13-91 06:30 118 160
04-13-91 12:30 89 480
04-13-91 18:30 72 330
08-20-91 12:30 1.0 150
08-20-91 18:30 1.0 140
08-21-91 00:30 1.0 84
08-21-91 06:30 1.0 170
08-21-91 12:30 1.0 70
08-21-91 18:30 1.0 35
08-22-91 00:30 1.0 230
08-22-91 06:30 1.0 290
08-22-91 12:30 1.0 50
05-28-92 18:30 2.1 180
05-29-92 03:00 2.1 110
05-29-92 06:30 2.1 170
05-29-92 12:30 2.1 160
05-29-92 18:40 2.1 77
05-30-92 00:45 2.1 140
05-30-92 06:30 2.1 100
05-30-92 12:30 2.1 140
05-30-92 18:20 2.1 100
08-27-92 06:30 2.5 100
08-27-92 12:30 640 4800
08-27-92 18:30 540 520(0
08-28-92 00:30 110 4004
08-28-92 06:30 46 200d
08-28-92 12:30 28 3304
08-28-92 18:30 21 220(0
08-29-92 00:30 16 2900
08-29-92 06:30 13 260(d
04-14-93 12:30 23 160
04-14-93 18:30 22 110
04-15-93 00:30 80 4200
04-15-93 06:30 153 4600
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Table A-4 Continued

04-15-93 12:30 79 1200
04-15-93 18:30 52 1400
04-16-93 00:30 43 450
04-16-93 06:30 36 560
04-16-93 12:30 34 330
04-05-94 06:30 12 15
04-05-94 12:30 12 280
04-05-94 18:30 14 210
04-06-94 00:30 480 840(0
04-06-94 09:30 255 1600
04-06-94 15:30 160 120(
04-06-94 18:30 130 580
04-07-94 00:30 96 500
04-07-94 06:30 75 310
05-08-95 15:30 16 220
05-09-95 03:30 15 320
05-09-95 09:30 14 280
05-09-95 15:30 14 240
05-09-95 21:30 13 190
05-10-95 03:30 12 280
05-10-95 09:30 12 200
05-10-95 12:30 12 240
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Table A-5. Fecal Coliform Data reported in Otoucabfa Creek E-SE of Water Valley, Station 07274247
April 1988 to May 1995

. Flow Fecal Coliform
Date Time (cfs) (counts/100ml)
04-22-88 06:00 63 100
04-22-88 12:00 61 100
04-22-88 18:00 61 140
04-23-88 00:00 60 81
04-23-88 06:00 64 140
04-23-88 18:00 58 140
04-24-88 00:00 66 500
04-24-88 06:00 145 2600
08-16-88 06:00 4.0 220
08-16-88 12:00 4.0 69
08-16-88 18:00 3.8 140
08-17-88 00:00 3.8 77
08-17-88 06:00 3.8 280
08-17-88 18:00 3.8 200
08-18-88 00:00 3.8 290
08-18-88 06:00 4.0 320
11-15-88 06:00 16 140
11-15-88 12:00 16 140
11-15-88 18:00 16 88
11-16-88 00:00 16 260
11-16-88 06:00 16 68
11-16-88 12:00 16 110
11-16-88 18:00 19 300
11-17-88 00:00 18 180
11-17-88 06:00 19 200
05-03-89 18:00 30 160
05-04-89 00:00 32 220
05-04-89 06:00 32 270
05-04-89 12:00 50 960
05-04-89 18:00 77 960
05-05-89 00:00 90 1600
05-05-89 06:00 80 270(
05-05-89 12:00 580 390(
05-05-89 18:00 580 880(
10-24-89 18:00 17 120
10-25-89 00:00 16 15
10-25-89 06:00 22 390
10-25-89 12:00 19 5
10-25-89 18:00 18 210
10-26-89 00:00 18 170
10-26-89 06:00 18 180
10-26-89 12:00 18 100
10-26-89 18:00 17 2
07-12-90 18:30 14 100d
07-13-90 00:00 20 2400
07-13-90 06:00 22 460
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Table A-5 Continued

07-13-90 12:00 20 330
07-13-90 18:00 18 68
07-14-90 00:00 14 280
07-14-90 06:00 20 230
07-14-90 12:00 12 140
07-14-90 18:00 11 2500
04-11-91 18:25 108 150
04-12-91 00:30 157 1400
04-12-91 06:30 203 700
04-12-91 12:30 175 100
04-12-91 18:20 350 58
04-13-91 00:30 560 580
04-13-91 06:30 425 120
04-13-91 12:20 325 780
04-13-91 18:20 280 410
08-20-91 12:00 18 88
08-20-91 18:00 18 150
08-21-91 00:00 18 540
08-21-91 06:00 18 220
08-21-91 12:00 18 50
08-21-91 18:00 18 80
08-22-91 00:00 18 180(
08-22-91 06:00 18 440
08-22-91 12:00 18 110
05-28-92 18:00 20 190
05-29-92 00:00 20 190
05-29-92 06:00 22 560
05-29-92 12:00 22 700
05-29-92 18:00 22 160
05-30-92 00:00 24 160(0
05-30-92 06:00 24 210
05-30-92 12:00 23 120
05-30-92 18:00 20 240
08-27-92 06:00 28 440
08-27-92 12:00 1680 1100d
08-27-92 18:00 4250 7800
08-28-92 00:00 1900 6000
08-28-92 06:00 460 2500
08-28-92 12:00 250 4104
08-28-92 18:00 160 1304
08-29-92 00:00 117 1304
08-29-92 06:00 96 1400
04-14-93 12:30 91 160
04-14-93 18:30 42 140
04-15-93 00:30 960 920(0
04-15-93 12:30 490 380(0
04-15-93 18:30 298 1800
04-16-93 00:30 218 1400
04-16-93 06:30 180 1200
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Table A-5 Continued

04-16-93 12:30 153 520
04-15-93 06:30 840 6800
04-05-94 06:00 33 150
04-05-94 12:00 33 110
04-05-94 18:00 38 240
04-06-94 00:00 763 4600
04-06-94 06:00 934 5109
04-06-94 12:00 538 1904
04-06-94 18:00 280 2700
04-07-94 00:00 170 590
04-07-94 06:00 125 560
05-08-95 15:00 60 300
05-08-95 21:00 55 250
05-09-95 03:00 52 200
05-09-95 09:00 55 140
05-09-95 15:00 54 130
05-09-95 21:00 48 160
05-10-95 03:00 44 130
05-10-95 09:00 41 130
05-10-95 12:00 41 140
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April 1988 to May 1995

Table A-6. Fecal Coliform Data reported in Otoucabfa Creek at Water Valley, Station 07274251

. Flow Fecal Coliform
Date Time (cfs) (counts/100ml)

4/22/1988 6:00 2.1 800
4/22/1988 12:00 2.1 640
4/22/1988 18:00 2.1 680
4/23/1988 6:00 2.1 170
4/23/1988 18:00 2.1 5700
4/24/1988 6:00 2.2 520
8/16/1986 6:35 1.8 680
8/16/1986 12:20 1.8 260
8/16/1986 18:15 1.8 620
8/17/1986 0:20 1.8 940
8/17/1986 6:15 1.8 480
8/17/1986 12:15 1.8 180
8/17/1986 18:10 1.8 900
8/18/1986 0:15 1.8 110d
8/18/1986 6:30 1.8 5700
11/15/1988 7:05 2.4 160
11/15/1988 12:15 2.4 480
11/15/1988 18:15 2.4 400
11/16/1988 0:10 2.4 290
11/16/1988 6:30 2.4 700
11/16/1988 12:15 2.4 120d
11/16/1988 18:10 2.4 460
11/17/1988 0:10 2.4 340
11/17/1988 6:10 2.4 460
5/3/1989 18:30 3.2 2500
5/4/1989 0:25 3.2 8200
5/4/1989 6:25 2.2 120d
5/4/1989 12:25 2.6 7200
5/4/1989 18:25 2.3 10004
5/5/1989 0:20 2 4000
5/5/1989 6:30 34 2700(
5/5/1989 12:30 7 4200
5/5/1989 18:30 2.6 4800
10/24/1989 18:00 1.7 290
10/25/1989 6:00 1.7 6300
10/25/1989 12:00 1.7 16004
10/25/1989 18:00 1.7 350
10/26/1989 6:00 1.7 780
10/26/1989 12:00 1.9 11004
7/12/199¢ 18:00 25 6000
7/13/199¢ 6:00 2.3 6000
7/13/199¢ 12:00 4.4 4400
7/13/199¢ 18:00 25 4200
7/14/199¢ 6:00 2.3 2300
7/14/199¢ 12:00 2.3 2800
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Table A-6 Continued

7/14/199( 18:00 2.3 6800
4/11/1991 18:00 6.3 7600
4/12/1991 6:00 3.9 2100
4/12/1991 12:00 3.6 150
4/12/1991 18:00 31 700
4/13/1991 6:15 7.2 180
4/13/1991 12:00 6.9 2600
4/13/1991 18:00 5.7 2200
8/20/1991 12:30 2.5 210
8/20/1991 18:30 2.5 2200
8/21/1991 0:30 2.7 2400
8/21/1991 6:30 2.8 1109
8/21/1991 12:30 2.8 440
8/21/1991 18:30 2.8 110
8/22/1991 0:30 2.8 900
8/22/1991 6:30 3 120(
8/22/1991 12:30 3 420
5/28/1992 18:30 2.5 540
5/29/1992 0:30 2.5 2109
5/29/1992 6:30 2.5 940
5/29/1992 12:30 2.5 1800
5/29/1992 18:30 2.5 720
5/30/1992 0:30 2.5 480
5/30/1992 6:30 2.5 640
5/30/1992 12:30 2.5 240
5/30/1992 18:30 2.5 350
8/27/1992 6:30 4.9 600(d
8/27/1992 12:30 511 1900
8/27/1992 18:30 41 1600(d
8/28/1992 0:30 10 1900
8/28/1992 6:30 5.7 520(
8/28/1992 12:30 4.4 6000
8/28/1992 18:30 3.4 6200
8/29/1992 0:30 3.2 4500
8/29/1992 6:30 2.8 5700
4/14/1993 12:30 2.5 280
4/14/1993 18:30 2.5 760
4/15/1993 0:30 344 2200(
4/15/1993 6:30 40 4800
4/15/1993 12:30 15 4800
4/15/1993 18:30 9.8 280(
4/16/1993 0:30 8.3 280(
4/16/1993 6:30 6.9 1709
4/16/1993 12:30 6.3 2400

4/5/1994 6:30 3 310

4/5/1994 12:30 3 1500

4/5/1994 18:30 24 42004

4/6/1994 0:30 8 42004

4/6/1994 6:30 4.9 2800
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Table A-6 Continued

4/6/1994 12:30 4.1 1709
4/6/1994 18:30 3.6 720
4/7/1994 0:30 3.2 880
4/7/1994 6:30 3 520
5/8/1995 15:30 3.4 860
5/8/1995 21:30 3.4 2000
5/9/1995 3:30 3.4 120(
5/9/1995 9:30 3.4 1109
5/9/1995 15:30 3.4 440
5/9/1995 21:30 3.7 4004
5/10/1995 3:30 3.7 1309
5/10/1995 9:30 3.4 6000
5/10/1995 12:30 3.4 4600
4/22/1988 6:00 2.1 800
4/22/1988 12:00 2.1 640
4/22/1988 18:00 2.1 680
4/23/1988 6:00 2.1 170
4/23/198¢ 18:00 2.1 5700
4/24/1988 6:00 2.2 520
8/16/198¢4 6:35 1.8 680
8/16/198¢ 12:20 1.8 260
8/16/198¢4 18:15 1.8 620
8/17/198§ 0:20 1.8 940
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APPENDIX B

This appendix contains the load duration curvesiferfour segments included in this TMDL. The
load duration curves for all segments are showseoni-log plots. In order to show the curves and
data more clearly, the y-axis of the plots begink @E+8 fecal coliform (counts/day). Graph B-1
shows the load duration curve for segment MS288Nitke flow data used to develop this load
duration curve are from USGS station 07274252, tiedwater quality data are from station
07274251. Both the flow and water quality monitgrsites are located at the same location. Graph
B-2 shows the load duration curve for segment ME232. The flow data used to develop this load
duration curve were taken from USGS station 0722428d applied to water quality monitoring
station 07274247 using a drainage area ratio. IBap shows the load duration curve for segment
SM2890ML1. The flow data used to develop this ldachtion curve were taken from USGS station
07274252, and applied to water quality monitoritegien 07274245 using a drainage area ratio.
Graph B-4 shows the load duration curve for segit3289TM. The flow data used to develop
this load duration curve are from USGS station @251, and the water quality data are from station
07274251. Both the flow and water quality monitgrsites are located at the same location.
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Otoucalofa Creek Segment MS288M1

Load Duration Curve for Fecal Coliform Bacteria
USGS Flow Gage 07274251

Monitoring Data from Station 07274252

Log of Fecal Coliform (#/day)
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Graph B-1
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Otoucalofa Creek Segment MS2890M2

Load Duration Curve for Fecal Coliform Bacteria
DA Ratio Based on USGS Flow Gage 07274251

Monitoring Data from 07274247
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Graph B-2
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Otoucalofa Creek Segment MS2890M1

Load Duration Curve for Fecal Coliform Bacteria
DA Ratio Based on USGS Flow Gage 07274251
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Fecal Coliform TMDL for Otoucalofa Creek

Town Creek at Water Valley, MS

Load Duration Curve for Fecal Coliform Bacteria
USGS Flow Gage 07274251

Monitoring Data from 07274251
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APPENDIX C

This appendix contains the load duration curved tsealculate the percent reductions includedis t
TMDL. Each graph contains a regression line thptesents the existing fecal coliform bacteria laiad
the monitoring station. As stated in the repb, iegression lines were developed by applyingtfiie
linear regression line to the data points that eddbe water quality standard. The equation dysplan
each graph defines the linear regression line. RFsquared (B values, which indicate how closely the
regression line corresponds to the actual dataalaceshown. R-squared values closer to 1 indeate
better fit of the data. The percent reductiongased on the average difference between the sigmnes
line and the curve representing the target loadAWILA). The target load curve represents the TMDL
target of 200 counts per 100 ml. Finally, the Mi@&presented graphically as the difference batwee
the target load curve and the curve representieg @ counts per 100 ml standard.

In order to show the curves and data more cleidudyy-axis of the plots begins at 1.0E+8 fecalfoain
(counts/day) on all of the graphs. Because of theslines representing the WLA are not visibleloan
load duration curves in graphs C-2 through C-4apBrC-1 shows the load duration curve for Otouealof
Creek segment MS288M1. Graph C-2 shows the loaatida curve for Otoucalofa Creek segment
MS2890M2. Graph C-3 shows the load duration cioveéOtoucalofa Creek segment MS2890M1.
Graph C-4 shows the load duration curve for ToweeRrsegment MS289TM.
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Otoucalofa Creek Segment MS288M1

Load Duration Curve for Fecal Coliform Bacteria
USGS Flow Gage 07274251

Monitoring Data from Station 07274252
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Otoucalofa Creek Segment MS2890M2
Load Duration Curve for Fecal Coliform Bacteria
DA Ratio Based on USGS Flow Gage 07274251
Monitoring Data from 07274247
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Otoucalofa Creek Segment MS2890M1

Load Duration Curve for Fecal Coliform Bacteria
DA Ratio Based on USGS Flow Gage 07274251

Monitoring Data from Station 07274245
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Graph C-3
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Town Creek at Water Valley, MS

Load Duration Curve for Fecal Coliform Bacteria
USGS Flow Gage 07274251

Monitoring Data from 07274251
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