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Fecal Coliform TMDL for Deer Creek
FOREWORD

This report has been prepared in accordance wathadhedule contained within the federal consent
decree dated December 22, 1998. The report cenbai@ or more Total Maximum Daily Loads
(TMDLs) for waterbody segments found on Mississgpdi996 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
10° mill m 10° kilo k
10° micro u 10° mega M
10° nano n 18 giga G
1012 pico p 162 tera T
10%° femto i 16° peta P
1018 atto a 16 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 0.02831684y 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 | g/l * cfs Gm/day  2.45
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TMDL INFORMATION PAGE

Table i. Listing Information

Name ID County HUC Cause Mon/Eval
Deer Creek seg 6 MS403M6 Washington 08030209 Patisog Monitored
Near Hollandale: From Arcola to Percy
Deer Creek — DA | MS402E | Bolivar | 08030209 | Pathogens valuated

Drainage area near Winterville

Tale ii.

Water Quality Standard

Parameter

Beneficial use

Water Quality Criteria

Fecal Coliform

Secondary Contact

May - October: Fecal coliform colony counts not to exceed a getoimmean
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 108eerof the samples
examined during any month exceed a colony coud060 per 100 ml.

Table iii. NPDES Facilities
NPDES ID Facility Name Receiving Water
MS0040339 J. Whitten Delta Research Deer Creek
MS0047791 National Warm Water Aquaculture Cente erDEreek
Table iv. Total Maximum Daily Load
Season WLA (counts/30 LA (counts/30 days) MOS (counts/30 TMDL (counts/30
days) days) days)
Summer (May 1.42E+11 4.97E+12 5.68E+11 5.68E+12
October)
Winter A(';ﬁl‘)’ember - 1.42E+12 4.97E+13 5.68E+12 5.68E+13
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Fecal Coliform TMDL for Deer Creek

EXECUTIVE SUMMARY

One segment of Deer Creek has been placed on thsigdippi 1998 Section 303(d) List of
Waterbodies as a monitored waterbody segment, adiectl coliform bacteria. In addition, a
drainage area of Deer Creek has been listed asadnated drainage area due to the potential
presence of fecal coliform bacteria. Deer CreeW$ in a southern direction from Lake Bolivar near
Scott, Mississippi to the Yazoo River, Photo 1.eB93(d) listed segment flows from Arcola to
Percy, Mississippi in Washington County. The dagmarea is near Winterville, in the northern part
of the watershed. The drainage of Deer Creek @as hltered at Rolling Fork, where much of the
flow in Deer Creek has been diverted into Rolliragk=Creek. This TMDL, however, has been
developed for both the listed section of the Daeek and the drainage area of Deer Creek that are
located upstream of the flow diversion. A mass+bedsapproach was used to develop the Phasel
TMDL for these segments.

‘ ,,.\.-‘_ h = e
Photo 1. Deer Creek near Hollandale

Although fecal coliform loadings from point and mant sources in the watershed were not
explicitly represented with a model, a source asseat was conducted for the Deer Creek
Watershed. There are two NPDES Permitted discraigeluded in the waste load allocation

(WLA). Nonpoint sources considered include wildldnd urban development. Also considered
were the nonpoint sources such as failing sepsitesys and other direct inputs to tributaries ofrfDee
Creek. The location of the Deer Creek watershetiégsvn in Figure 1 below.
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Figure 1. Location of Deer Creek Watershed
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Water quality data available for Deer Creek inddoablation of the fecal coliform standard in the
waterbody. A mass balance approach was selectezlitulating this TMDL due to the lack of
continuous flow monitoring data within Deer Cresknell the limited amount of water quality data.
MDEQ estimated the annual average flow to calcutaie TMDL,; therefore, the seasonal
differences are incorporated in average the flolwazaAn explicit margin of safety (MOS) of 10%
for the summer and winter was used to accommodetertainty in the mass balance method. Phase
1 TMDLs for fecal coliform bacteria are 8.61E+12i0ts per 30 days in the summer and 3.59E+14
counts per 30 days in the winter. Additional flownitoring and fecal coliform bacteria sampling
are currently underway. These additional datalpeaysed in the development of a Phase 2 TMDL.
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Fecal Coliform TMDL for Deer Creek

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 waterbodiesugh the establishment of pollutant specific
allowable loads. The pollutant of concern for tiMDL 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 qualitsater resources. The Mississippi Department
of Environmental Quality (MDEQ) has placed Deerd&kren the Mississippi 1998 Section 303(d)
List of Waterbodies. The 303(d) listed sectioressirown in Figure 2.

This map produced by the Departmen

t

of Environm ental Quality (MDEQ), Office of o b
PallLtion Contral, Surface Water Division, 303(d) Llst' n g
Water Quality Assessment Branch, Data =

Management Section on 27 August 2002 3 Lake or Pond

Deer Creek
Watershed

TMDL Water Stale 1:900,000
Deer Creek Watershed 0 2 4 B 8

|

The TMDL watershed boundary and TMOL Water Cou nty Boundary

was produced hy the MDEQ. All other map data .

provided ty MARIS Perennial Stream
i Trai

Map Projection: Missi

Mississippi
MDEQ

Figure 2. 303(d) Listed Sections of Deer Creek

The Deer Creek Watershed is in the Yazoo RiverrBagdrologic Unit Code (HUC) 08030209 in
northwest Mississippi. It is approximately 70,08€res; and lies within portions of Bolivar,
Washington, Sharkey, Issaquena, and Warren Courfiteswatershed is rural, and cropland is the
dominant landuse within the watershed.
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Fecal Coliform TMDL for Deer Creek

1.2 Applicable Waterbody Segment Use

The water use classification for the listed segnoétite Deer Creek, as established by the State of
Mississippi in théVater Quality Criteria for Intrastate, Interstated Coastal Watensgulation, is
Fish and Wildlife Support. The designated benafigses for the Deer Creek are Secondary Contact
and Aquatic Life Support.

1.3 Applicable Waterbody Segment Standard

The water quality standard applicable to the ush®fvater body and the pollutant of concern is
defined in theState of Mississippi Water Quality Criteria for dastate, Interstate, and Coastal
Waterg2002). The standard states that for the summethadime fecal coliform colony counts shall
not exceed a geometric mean of 200 per 100 midb@sa minimum of 5 samples taken over a 30-
day period with no less than 12 hours between iddat samples, nor shall the samples examined
during a 30-day period exceed 400 per 100 ml nfoaa 10 percent of the time. For the winter
months, the maximum allowable level of fecal catificshall not exceed a geometric mean of 2000
colonies per 100 ml, based on a minimum of 5 sastplkeen over a 30-day period with no less than
12 hours between individual samples, nor shalsgmples examined during a 30-day period exceed
4000 per 100 ml more than 10 percent of the tifrtee water quality standard will be used to assess
the data to determine impairment in the water boiye water quality standard will be used as the
targeted endpoint to establish this TMDL.

Yazoo River Basin 2



Fecal Coliform TMDL for Deer 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 tleatapected to restore designated uses. Recently,
MDEQ established a revision to the fecal colifotanslard that allows for a statistical review of any
fecal coliform data set. There are two tests tiraidata set must pass to show non-impairment.

The first test states that for the summer the feal#fiorm colony count shall not exceed a geometric
mean of 200 per 100 ml based on a minimum of 5 gzs1ipken over a 30-day period with no less
than 12 hours between individual samples and fowtinter the fecal coliform colony counts shall
not exceed a geometric mean of 2000 per 100 mtl@asa minimum of 5 samples taken over a 30-
day period with no less than 12 hours between iddal samples. The second test states that for the
summer the samples examined during a 30-day pshialll not exceed a count of 400 per 100 ml
more than 10 percent of the time and for the wititersamples examined during a 30-day period
shall not exceed a count of 4000 per 100 ml maaa &0 percent of the time.

2.1.1 Discussion of the Geometric Mean Test

The level of fecal coliform found in a natural wateody varies greatly depending on several
independent factors such as temperature, flow,istartte from the source. This variability is
accentuated by the standard test used to measatetdiform levels in the water. The membrane
filtration or MF method uses a direct count of leaiet colonies on a nutrient medium to estimate the
fecal level. The fecal coliform colony count pé0lml is determined using an equation that
incorporates the dilution and volume of the sanfifilered.

To account for this variability the dual test startiwas established. The geometric mean test is
used to dampen the impact of the large numbers Wigea are smaller numbers in the data set. The
geometric mean is calculated by multiplying altreé data values together and taking the root of tha
number based on the number of samples in the data s

G = Ys1* s2* s3* s4* s5* sn

The standard requires a minimum of 5 samples be tasgetermine the geometric mean. MDEQ
routinely gathers 6 samples within a 30-day periodase there is a problem with one of the
samples. It is conceivable that there would be nsaraples available in an intensive survey, but
typically each data set will contain 6 samplesdfae, n would equal 6. For the data set to irtdica
no impairment, the result must be less than orlequz00.

Yazoo River Basin 3
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2.1.2 Discussion of the 10% Test

The other test looks at the data set as repregah#B0 days for 100% of the time. The data goint
are sorted from the lowest to the highest and ealtle then represents a point on the curve from 0%
to 100% or from day 1 to day 30. The lowest vdlaeomes the®ldata point and the highest data
point becomes the"ndata point. The standard requires that 90% ofithe, the counts of fecal
coliform in the stream be less than or equal toetihts per 100 ml in summer and 4000 counts per
100 ml in winter.

By calculating a concentration of fecal colifornn &very percentile point based on the data gst, it
possible to determine a curve that representsehzeptile ranking of the data set. Once th& 90
percentile of the data set has been determinedyitoe compared to the standard of 400 counts per
100 ml. If the 98 percentile of the data is greater than 400 thernstream will be considered
impaired. This can be used not only to assesslagater quality data, but also computer generated
model results. Actual water quality data will typlly have 5 or 6 values in the data set, and
computer generated model results would have 3@sgalu

2.1.3 Discussion of Combining the Tests

MDEQ determined a curve that meets both portionhefstandard and is indicative of possible
water quality conditions. The integral of thiswairepresents the TMDL. That is, the maximum
amount of fecal coliform in the water body eithasbd on actual data sets or on computer generated
values. By multiplying the integral of the 30-samplata set curve by the flow in the stream, the
TMDL can be calculated. A sample 30 point dataregtiesentative of the contact recreation season,
is shown below in Table 1 and Figure 3.

Yazoo River Basin 4



Table 1. 30 point data set

Fecal Coliform TMDL for Deer Creek

'(:ceoCL?ritngggmlq) Percentile Ranking

37.82 0.0%
51.75 3.4%
65.68 6.9%
79.61 10.3%
93.54 13.8%
107.47 17.2%
121.4 20.7%
135.33 24.1%
149.26 27.6%
163.19 31.0%
177.12 34.5%
191.05 37.9%
204.98 41.4%
218.91 44.8%
232.84 48.3%
246.77 51.7%
260.7 55.2%
274.63 58.6%
288.56 62.1%
302.49 65.5%
316.42 69.0%
330.35 72.4%
344.28 75.9%
358.21 79.3%
372.14 82.8%
386.07 86.2%
400 89.7%
400 93.1%
400 96.6%
400 100.0%

Yazoo River Basin
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Figure 3. 30-Point Data Set
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2.1.4 Discussion of the Targeted Endpoint

While the endpoint of a TMDL calculation is simitara standard for a pollutant, the endpoint is not
the standard. The endpoint selected for this TNHROO counts per 100 ml for any given sample. If
all of the data points are less than or equal @tBén the water body will automatically pass both
tests and not be considered impaired. Meetingébenetric mean test and applying the 10% test to
the data sets apply both parts of the standard abelned to an actual data set or when considering
computer generated data set. It is therefore apiate to select 200 as the targeted endpoinhéor t
TMDL.

2.1.5 Discussion of the Critical Condition for Fecal Coliform

Critical conditions for waters impaired by nonpasources generally occur during periods of wet-
weather and high surface runoff. But, critical ditions for point source dominated systems
generally occur during periods of low-flow, low-dilon conditions. Therefore a careful
examination of the data or the computer generaieal £stimates is needed to determine the critical
30-day period to be used for the TMDL.

2.2 Discussion of Instream Water Quality and Quantity

There are several locations at which water quality quantity data are available for Deer Creek.
MDEQ collected data at monitoring station 072887#¥hich is located near Hollandale, in 1988
through 1990. Data for fecal coliform bacteria @amtration, as well as several other parameters
were collected on a monthly basis at this station.

MDEQ no longer collects monthly fecal monitoringalat any of these stations on a monthly basis.
In order to collect fecal coliform data, MDEQ noansples six times within a 30-day period. These
data can then be used to calculate the geometaa fioe the waterbody. Two locations on Deer

Yazoo River Basin 6
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Creek were recently included in this type of monitg. These data were used to confirm
impairment in this waterbody for fecal coliform.déitional fecal coliform bacteria sampling has
been recently conducted as part of an ongoingnasgia effort in Deer Creek. The restoration dffor
includes several state and federal agencies; UB@eal Survey, U.S. Army Corps of Engineers,
U.S. Fish and Wildlife Service, Yazoo-Mississippelx Joint Water Management District, and
MDEQ. The restoration efforts may include rep@ifailing septic systems, cleaning up illegal trash
dumps, improving landscapes to minimize nonpoiota®pollution, and possibly augmenting flow
to reestablish the natural flow patterns in thedowwart of the watershed. The recent sampling
efforts were intended to characterize baseline itiond in the watershed prior to beginning
restoration efforts. The sampling effort includsx sites along Deer Creek; below Lake Bolivar,
Leland, Rolling Fork, Hollandale, Cary, and VallRgrk.

Measurements of flow and stage were also avaifabkeveral locations on Deer Creek. Stage data
has been collected at Corps of Engineers stati@dnl88ated 1 mile south of Hollandale from 1961
through 1993. During this time period, daily stagadings were recorded at 8 AM. There are
however, several years missing from the stage decdsingle measurement of flow was collected
at this station by the Corps of Engineers in 19889e location of flow monitoring station 387
corresponds with the location of water quality ntoring station 07288770. Several flow
measurements were made by the USGS at this logatuaing one measurement in 1961 and one
measurement in 1986. Stage data can usually heeded to flow data using flow-rating curves.
However, the few flow measurements available ferstation were not sufficient for developing an
accurate rating curve. A flow monitoring statiasmstrecently been installed on Deer Creek near
Leland, MS. This station, number 0728875070, plesireal-time flow data as well as water quality
data for several parameters. This station, howewes not been in existence long enough to
calculate annual average or critical flow conditiam Deer Creek.

2.2.1 Inventory of Available Water Quality Monitoring Data

Fecal Coliform data collected at station 07288 #@énfJanuary 1988 through November 1990 are
included in Table 2. Data collected from the getrimenean study from 2001 are also shown in
Table 3 and Table 4. Station 39 is located irughyger part of the watershed. Station 23 is located
further downstream, at the lower end of the moed@egment. A map showing the location of these
segments is shown in Figure 4.
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Table 2. Fecal Coliform Data, Station 07288770, Rerted in Deer Creek

Fecal Coliform

Date (counts/100ml)
5-Jan-88 300
8-Mar-8§ 4300
2-May-88 2400
5-Jul-84 160(0
6-Sep-88 2400
7-Nov-88 90
5-Sep-89 2400
7-Nov-89 2400
8-Jan-90 920
5-Mar-9(Q 920
1-May-9(Q 2400
9-Jul-9( 170
4-Sep-90 790
7-Nov-90 940

Table 3. Fecal Coliform Data reported in the DeeCreek, Station 39 near Lamont

Tape Down Fecal Coliform .
Date Measurement (counts/100ml) Geometric Mean
9/28/2001 14:34 15.96 34(
10/4/2001 11:4p 16.02 39(
10/10/2001 12:0p 15.99 24( 374
10/16/2001 12:1p 7.02 1100
10/19/2001 11:4{1 10.33 500
10/25/2001 12:0[1 13.40 156
11/16/2001 12:01 15.52 24
11/21/2001 10:38 12.46 340
11/28/2001 11:37 7.22 6000 437
12/3/2001 12:0D 3.79 1300
12/6/2001 10:3p 4.89 254
12/12/2001 12:10 6.94 430
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Table 4. Fecal Coliform Data reported in the DeeCreek, Station 23 near Percy

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

9/28/2001 11:23 16.06 1200
10/4/2001 10:2B 16.30 240

10/10/2001 9:1p 16.40 3304 508
10/15/2001 10:05 13.70 224
10/18/2001 9:3D 10.10 580
10/24/2001 9:4B 11.25 14(Q
11/15/2001 10:06 15.09 103
11/21/2001 9:44 15.60 18

11/28/2001 10:07 15.46 450 205
12/6/2001 9:5b 5.29 266
12/3/2001 9:5p 5.35 2004
12/12/2001 10:01 5.85 295

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 1f%he time greater than the instantaneous
maximum standard of 400 counts per 100 ml for tileraer months and 4000 counts per 100 ml for
the winter months. The geometric mean portiomefdurrent fecal coliform standard was not used
in assessment due to lack of appropriate datasatithe. MDEQ's new method of collecting data at
least 5 times at a site during a 30-day period testssessed for both parts of the standard. Sable
5 and 6 show the statistical summary of the regemitoring data collected in 2001, which is part of
an ongoing project. The data are provisional daia verify impairment indicated by previous
assessments. The geometric mean of each datasebwpared to the geometric mean portion of
the standard for each season. In order to contpareata to the instantaneous portion of the
standard, the percent®@ercentile of each data set was calculated. el®f percentile value is
less than the instantaneous standard, the staisdaodl violated.

Yazoo River Basin 10



Fecal Coliform TMDL for Deer Creek

Table 5. Summer Statistical Summaries of Water Qudy Data

Station Number of _ Standard Violation ) _ S;Eandard \(iolation
Number Samples Geometric Mean | (200 counts/100 | 90" Percentile | (90" Percentile Greater
ml) than 400 counts/100 ml
39 6 374 Yes 800 Yes
23 6 508 Yes 3650 Yes

Table 6. Winter Statistical Summaries of Water Quéity Data

Station Number of _ Standard Violation ) _ S;Eandard \(iolation
Number Samples Geometric Mean | (2000 counts/100| 90" Percentile | (90" Percentile Greater
ml) than 4000 counts/100 m
39 6 437 No 2250 No
23 6 225 No 1225 No

The critical conditions for Deer Creek were evatdaby developing plots of the observed fecal
coliform data and the amount of precipitation. Ufeg 5 through 8 are plots of the data collected at
stations 39 and 23 and precipitation data fronmtre@est available weather station, which is located
at Cleveland, MS. These graphs were used to attengorrelate rain events and water quality
observations. The graphs show that some violatidrike fecal coliform standards are clearly
associated with a large rain event (10/1/01 atost#3, 11/28/01 at station 39). However, fecal
coliform counts are also elevated during dry pesi@®/3/01 at station 23, 10/16/01 at station 39).
In addition, there are some samples collected inmtedgt following large rain events that do not
violate the instantaneous portion of the standaid?@/01 at station 23, 10/10/01 at station 39).
Therefore, no direct correlation between fecalfooin concentration and rain events could be
determined from the plots. Based on this analgéesvated fecal coliform concentrations can occur
during both wet and dry periods. This implies thath point and nonpoint sources contribute to
fecal coliform loading in Deer Creek, and no spedtfatements about the critical condition can be
made. A much more detailed data set of fecal@wlifsamples and weather conditions would be
required in order to make a determination of aitimonditions.
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Figure 5. Fecal Coliform and Precipitation Data Sation 39, Summer
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Figure 7. Fecal Coliform and Precipitation Data Sation 23, Summer
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SOURCE ASSESSMENT

The TMDL evaluation summarized in this report exaadi all known potential fecal coliform
sources in the Deer Creek Watershed. The sousesssent is provided as an indication of what
sources might be reduced to reach the reductiols go#lined in this report. In evaluation of the
sources, loads were characterized by the bestaélailnformation, monitoring data, literature
values, and local management activities. Thisi@eatocuments 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. There are currently tNBDES Permitted point sources in the Deer Creek
Watershed, Table 7. A third NPDES permit for tr@l&hdale POTW was removed from the Deer
Creek watershed in 1999. A new lagoon for the ToWAollandale was constructed to discharge
into Black Bayou. The closed Hollandale faciligdna history of compliance problems that included
violations in their permitted limit of fecal colifm bacteria. It is important to note that the feca
coliform bacteria samples collected at station @7Z® (given in Table 2) were collected during the
time that the original facility was operating.

Once the permitted dischargers were located, thesat was characterized based on all available
monitoring data including permit limits, dischargenitoring reports, and information on treatment
types. Discharge monitoring reports (DMRSs) wekeeltbst data source for characterizing effluent
because they report measurements of flow and éatiédrm present in effluent samples. DMRs
from 1994 through 2001 were analyzed and no vimatiwere found for the J Whitten Delta
Research Center or the National Warm Water AquaiCenter.

Table 7. Inventory of Point Source Dischargers

- . Fecal Coliform Bacteria
NPDES ID Facility Name Design Flow (MGD) Limits (#/100 ml)
. 200 (May — October)
MS0040339 J. Whitten Delta Research 0.05 2,000 (November — April
National Warm Water 200 (May — October)
MS0047791 Aquaculture Center 0.576 2,000 (November — April

3.2 Assessment of Nonpoint Sources

Nonpoint sources of pollutants in Deer Creek haaenbobserved for quite some time. A report

published in 1972 by the Mississippi Game and Esimmission (Parker and Robinson, 1972)

noted that pollution sources of concern were holoested on the creek banks and storm sewer
drainage from the City of Leland. These nonpomirses are still of concern today.

The 70,000-acre drainage area of Deer Creek cantany different landuse types, including urban,
cropland, pasture, and wetlands. Cropland, thermmhlanduse, is often found near the edge of
Deer Creek, photo 2. The landuse distributionefch subwatershed is provided in Table 8 and
Figure 9. The landuse information for the watedsie based on the State of Mississippi's
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Automated Resource Information System (MARIS), 198fis data set is based Landsat Thematic
Mapper digital images taken between 1992 and TB¥8MARIS data are classified on a modified
Anderson level one and two system with additioeaél two wetland classifications. The landuse
categories were grouped into the landuses of ufbeest, cropland, pasture, barren, and wetlands.

Photo 2. Cropland i_bcatea Near Deer Creek

Table 8. Landuse Distribution for Each Subwatershe (acres)

Subwatershed Urban | Forest | Cropland| Pasture | Barren |Wetland [Aquaculture| Water Total

080302090DC 1,541 0 59,181 3,257 0 5,201 9 1,059 70,244
Total 2% 0% 84% 5% 0% 7%) 0% 299 100%
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Figure 9. Landuse Distribution Map for the Deer Creek Watershed

A potential source of information regarding nonpaiource pollutants in the Deer Creek watershed
is interpretation of aerial photographs. Low-lemélared aerial photographs of the watershed were
taken in February 2002, and are available for pntgation. Interpretation of these photographs
could yield significant information about the wateed such as the locations of locations of failing
septic tanks, detailed landuse inventories, amaligp zone conditions. Because funding is not
available at the present time, this activity hassyed occurred. Watershed-specific data could also
be obtained from surveys of septic tanks and omsttewater treatment plants and inspections of
sewer lines in the watershed.

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 dischardg&®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, whbezdmes available for wash-off into the stream.
Another potential problem is a direct bypass from system to a stream. In an effort to keep the
water off the land, pipes are occasionally placehfthe septic tank or the field lines directlyhe
creek.
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Another consideration is the use of individual tamsrastewater treatment plants. These treatment
systems are in wide use in Mississippi. They cd@gaately treat wastewater when properly
maintained. However, these systems may not reteammaintenance needed for proper, long-term
operation. These systems require some sort affdidion to properly operate. When this expense
is ignored, the water does not receive adequatdeltsion prior to release. Septic systems hage th
greatest impact on nonpoint source fecal colifampairment in the Deer Creek Watershed. The
best management practices needed to reduce ttiggmblload need to prioritize elimination of
septic tank loads from failures and improper usedividual onsite treatment systems.

3.2.2 Wildlife
Wildlife present in the Deer Creek Watershed mayrioute to fecal coliform bacteria on the land

surface. No attempts were made in this TMDL tongijathe number and location of animals or
amount of bacteria washed into Deer Creek due Itlifei contributions.

3.2.3 Other Direct Inputs

Other direct inputs of fecal coliform includesafimal access to streams (domestic and wild)tillic
discharges of fecal coliform bacteria, and lealgager collection lines.

3.2.4 Urban Development

Urban areas include land classified as urban amrdinaEven though only a small percentage of the
watershed is classified as urban, the contribugfahe urban areas to fecal coliform loading in Dee
Creek was considered. Fecal coliform contributimosy urban areas may come from storm water
runoff, failing sewer pipes, sanitary sewer overipand runoff contribution from improper disposal
of materials such as litter.
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MASS BALANCE PROCEDURE

Establishing the relationship between the instreater quality target and the source loading is a
critical component of TMDL development. It allofes the evaluation of management options that
will achieve the desired source load reductiodeally, the linkage will be supported by monitoring
data that allow the TMDL developer to associat¢éatemwaterbody responses to flow and loading
conditions. In this section, the selection of thedeling tools, setup, and model application are
discussed.

4.1 Calculation Framework Selection

A mass balance approach was used to calculat& M. This method of analysis was selected
because the man-made modifications, such as waatstes near Leland and flow diversions, could
not be accurately represented with the BASINS moddto, the absence of water quality data
available for model calibration made Deer Creekarhoice for the development of a complex
model.

4.2 Calculation of Flow

Because there is not a continuous record of flosWable for Deer Creek, the annual average flow
was estimated based on data from a nearby waterbolg Mississippi River Alluvial Plain. The
waterbody located closest to the Deer Creek Watdriiat has a long-term continuous record of
flow is Bogue Phalia Creek. The Bogue Phalia Ck&akershed occupies an area of approximately
309,760 acres (484 square miles) and lies in pakgashington, Bolivar, and Sunflower Counties.
Bogue Phalia flows in a southern direction fromhtsadwaters to its confluence with the Big
Sunflower River near Darlove. The location of Bedehalia and its confluence with the Big
Sunflower River can be seen in Figure 1. USGS @a@@88650 is located on Bogue Phalia near
Leland, MS. Though there are differences in thdrbipgical characteristics of these two
waterbodies due to variations in watershed sizelogg, and man-made modifications to the
landscape, flow coefficients (amount of flow pesidage area size) were extrapolated from Bogue
Phalia to Deer Creek. Due to lack of flow datatfer Deer Creek watershed, the accuracy of this
method could not be determined. The flow dataenily being collected on the recently installed
gage near Leland, MS may be used to evaluate #sosal variation of flow in Deer Creek once
sufficient data are available. Evaluation of ttkasonal variation of flow may be included in a ehas
2 TMDL.

Flow data for the USGS monitoring station on BoBbelia near Leland, which were available for
1986 through 2000, were used to develop a flowtchragurve. The flow in Bogue Phalia at Leland
that is equaled or exceeded 50% of the time (thdianeflow) was used to calculate the flow
coefficient. For Bogue Phalia Creek, the mediawfis 143 cfs. The contributing drainage area of
Bogue Phalia, 484 square miles, was used to deterttne median flow coefficient as shown below.

Median Flow Coefficient (cfs/square mile) = 143/481 square miles 6.295 cfs/square mile
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Then the median flow for Deer Creek was estimayadditiplying by the contributing drainage area
size of Deer Creek, 110 square miles.

Median Flow in Deer Creek = 0.295 cfs/square milel® square miles 32.5 cfs

4.3 Calculation of Load

The mass balance approach utilizes the conservaitimiass principle. Loads can be calculated by
multiplying the fecal coliform concentration in thater body for a 30-day period by the flow. The

principle of the conservation of mass allows fog tddition and subtraction of those loads to
determine the appropriate numbers necessary f@migl.. The loads can be calculated using the
following relationship:

Load (counts/30days) =(Joncentration for 30 days(30 days*counts/ 100 ml)] *Hlow (cfs)] *
(Conversion Factor)

where (Conversion Factor) = [(28316.8 mlIA)*tL (100 ml)/100 (1 ml))*(60 s/1 min)*
(60 min/1 hour)*(24 hour/1 day)*(30 days/1 (30 d&4$8
days]
= 2.45 E+07 ((100 ml * s)7¢80 days*30days))

For the calculation of this TMDL, the concentratfon30 days used was the area under a curve that
meets both portions of the standard with an assuB@esbmple data set. This value is 7129
(30days*counts/100 ml) in the summer months andZX80days*counts/100 ml) in the winter
months.
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ALLOCATION

The allocation for this Phase 1 TMDL could incladeasteload allocation (WLA) for point sources,
a load allocation (LA) for nonpoint sources, andargin of safety (MOS). This Phase 1 TMDL is
comprised of the WLA, LA and MOS.

5.1 Wasteload Allocations

Within this watershed, the contribution of eachctarger was based on the facility’s discharge
monitoring data and other records of past perfomearThe wasteload allocations are given on a
seasonal basis in Table 9 for summer conditionsTabte 10 for winter conditions. The tables list
the point source contributions, along with theiisérg load, allocated load, and percent reduction.
The loads are expressed in the units of count8@eiays. The percent reduction needed for both
facilities is zero because the effluent for theslities currently meets water quality standatdbe
end of pipe. The removal of the Hollandale POTW9A9 represents a significant reduction in the
waterbody that has already occurred.

Table 9. Wasteload Allocations, Summer

Facilit Existing Flow Existing Load Allocated Flow | Allocated Load Percent
y (cfs) (counts/30 days) (cfs) (counts/30 days) | Reduction
J. Whitten Delta) - 77 1.13E+10 0.077 1.13E+10 0%
Research
National Warm
Water 0.891 1.31E+11 0.891 1.31E+11 0%
Aquaculture
Center
Total 1.42E+11 1.42E+11
Table 10. Wasteload Allocations, Winter
Eacilit Existing Flow Existing Load Allocated Flow | Allocated Load Percent
y (cfs) (counts/30 days) (cfs) (counts/30 days) | Reduction
J. Whitten Delta) — 77 1.13E+11 0.077 1.13E+11 0%
Research
National Warm
Water 0.891 1.31E+12 0.891 1.31E+12 0%
Aquaculture
Center
Total 1.42E+12 1.42E+12

5.2 Load Allocations

The LA for Deer Creek was calculated using the watglity criteria and the estimated median
flow. In calculating the LA component, the wateratity criterion was reduced by a 10 percent
MOS. For this Phase 1 TMDL, the LA is based oeassnal fecal coliform concentration for 30
days determined by the maximum area under a chaterteets both portions of the standards for a
30 sample data set and the estimated median fltheafater body. The estimated median flow of
32.5 cfs was not varied seasonally. The WLA isithabtracted from this load to calculate the LA.
The resulting LA is estimated to be 4.97E+12 codots30 days for the summer months and
4.97E+13 counts for 30 days for the winter monthise calculations are shown below. Currently,
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no percent reduction can be calculated due tokadhadequate data to characterize the existing
conditions. However, MDEQ recommends a reductiaihé existing sources be achieved through
the elimination of failing septic tanks and dirpgtes that potentially pollute the waterbody.

LA sumver = 0.9%(7129 (30 days*counts/100 ml) * 32.5 (cfsp45E+07 ((100 ml * s)/#t*30
days*30 days))) — 1.42E+11(counts/30 days)

LA summer = 4.97E+12 counts for 30 days

LAwnTer = 0.9%(71301 (30 days*counts/100 ml) * 32.5 (cfs3.45E+07 ((100 ml * s)/(f*30
days))) — 1.42E+12

LAwinTer = 4.97.xXE+13 counts for 30 days

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 béttotal TMDL as the MOS. For this study,
reducing the TMDL by 10 percent explicitly specsfitne MOS.

MOSsummer = 0.1%(7129 (30 days*counts/100 ml) * 32.5 (cfsp.A5E+07 ((100 ml * s)/{t30
days*30 days)))

MOSsummver = 5.68E+11 counts for 30 days

MOSwinter = 0.1%(71301 (30 days*counts/100 ml) * 32.5 (cf€).45E+07 ((100 ml * s)/(f*30
days)))

MOSwinter = 5.68E+12 counts for 30 days

5.4 Calculation of the TMDL

This TMDL is calculated based on the following etiprawhere WLA is the wasteload allocation
(the load from the point sources), the LA is tred@allocation (the load from nonpoint sources), and
MOS is the margin of safety:

TMDL = WLA + LA + MOS
Where:
WLA = NPDES Permitted Facilities
LA = Surface Runoff + Other Direct Inputs
MOS = Explicit

The TMDLs calculated based on a fecal coliform emiation for 30 days determined by the
maximum area under the curve that meets both pertid the standard for a 6 sample data set.
Table 11 gives the Phase 1 TMDL for Deer Creek.

TMDL summer = 7129 (30 days*counts/100 ml) * 32.5 (cfs) * 2E4®7 ((100 ml * s)/(ft *30
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days*30 days))
TMDL symmer = 5.68E+12 counts for 30 days
TMDL winter = 71301 (30 days*counts/100 ml) * 32.5 (cfs) *BE4-07 ((100 ml * s)/(f*30 days))

TMDL winter = 5.68E+13 counts for 30 days

Table 11. Calculation of the Phase 1 TMDLs

Season WLA (counts/30 || \ (c0nts/30 days)|  MOS (Counts/30 | TMDL (counts/30
days) days) days)
Summer (May — 1 42E+11 4.97E+12 E 6BE+11 e 6gE+1o
October)
Wmter/isﬁl\)/ember | 1.42E+12 4.97E+13 5.68E+12 5.68E+13

5.5 Seasonality

For many streams in the state, fecal coliform knwi@ry according to the seasons. This stream is
designated for the use of secondary contact. H®se, the pollutant standard is seasonal. The
TMDL has been calculated on a seasonal basis &r tmcaccount for the seasonal standard.

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 medhiLoad Allocation components and
reductions. The point sources are required tchdigge effluent treated and disinfected that will be
below the 200 colony counts per 100 ml target atetind of the pipe.
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CONCLUSION

The TMDL will not impact existing or future NPDE®#Pnits as long as the effluent is disinfected to
meet water quality standards for pathogens. MDHEIDot approve any NPDES Permit application

in the Deer Creek Watershed that does not planeet nvater quality standards for disinfection.

Education projects that teach best managementiggacthould be used as a tool for reducing
nonpoint source contributions. These projectsimestynded by CWA Section 319 Nonpoint Source
(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, the Deer Creekmegive additional monitoring to identify any
change in water quality. MDEQ produced guidancefddure Section 319 project funding will
encourage NPS restoration projects that attemptitivess TMDL related issues within Section
303(d)/TMDL watersheds in Mississippi.

Other future data collection activities could irddunterpretation of the aerial photographs avkglab
for the Deer Creek watershed. Also, the watersbstration effort currently underway in the Deer
Creek watershed will also provide additional wajaelity data. This effort may also include
implementation of restoration efforts that woulduee nonpoint pollutant sources in Deer Creek.

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 théMfDL and submit comments. MDEQ also
distributes all TMDLs at the beginning of the pehibtice 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 4rfoinal approval.
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DEFINITIONS

Ambient stations: a network of fixed monitoring stations establisifi@dsystematic water quality sampling at regular
intervals, and for uniform parametric coverage avéwng-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 scientificrimiition
available to MDEQ. The establishment of naturalkgasund for an altered waterbody may be based apsimilar,
unaltered or least impaired, waterbody or on his&bipre-alteration data.

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

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

Daily discharge the "discharge of a pollutant" measured duriglandar day or any 24-hour period that reasonably
represents the calendar day for purposes of sagnjplor pollutants with limitations expressed intsioif mass, the "daily
discharge" is calculated as the total mass of tikitant 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 &tiihs on quantities, rates, and
concentrations of chemical, physical, biologicalj ather constituents to which a waste or wastewli#eharge may be
subject under the Federal Act or the State laws Ttludes, but is not limited to, effluent limitats, standards of
performance, toxic effluent standards and prolubgj pretreatment standards, and schedules of @omoel

Effluent: treated wastewater flowing out of the treatnfentlities.

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

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

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

Land Surface Runoff: water that flows into the receiving stream afteplagation by rainfall or irrigation. Itis a
transport method for nonpoint source pollution frib/a land surface to the receiving stream.

Load allocation (LA): the portion of a receiving water's loading capeaftributed to or assigned to nonpoint sources
(NPS) or background sources of a pollutant. Tlal 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 strdéamm 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, taste rctlobidity, or odor of the waters, or such disgeaof any liquid,
gaseous, solid, radioactive, or other substancieasirinto 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 tmmt 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 scientidiation 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.

Water quality criteria : elements of State water quality standards, esprkas constituent concentrations, levels, or
narrative statements, representing a quality oémiditat supports the present and future most b@akfises.
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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, surfaceLeigrground, natural or artificial, situated wiat partly within or
bordering upon the State, and such coastal wadensavithin 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 giweation.
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ABBREVIATIONS
4O ) K0 P Seven-Day Average/1Stream Flow with a Ten-Year Occurrence Period
BASINS ..o Better Asse®ent Science Integrating Point and Nonpoint S@urce
B P s Best Management Practice
O N A ettt nn e Clean Water Act
DIMR e e isbharge Monitoring Report
EP A e Enwiroental Protection Agency
GlS @eaphic Information System
LT Hydrologic Unit Code
A e ————— 1ttt e e e e e s e bbb e e e et e e e e rt e e eeeaeeeaaana Load Allocation
MARIS .. e State of Mississippi Automated Infotioa System
MDEQ ... e Mississippi Department of Envirormted Quality
1O SRR PP PPPRRP Margin of Safety
NRCS .. National Resou@mnservation Service
NPDES ... e s National Pollution Discharge Eliration System
NP SM. e —————— Nonpoint Source Model
[ PO PPPTPPPPPPPPPR Reach File 3
US G e e Unit8tates Geological Survey
VL A e e —— e e e e e e Waste Load Allocation
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