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Fecal Coliform TMDL for Piney 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 w# 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, changgmitutant loadings, or changes in land use 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  0.00156 Days Seconds 86400
Cubic feet Cu. Meter  0.02832 Feet Meters 0.3048
Cubic feet Gallons 7.4805 Gallons Cu feet 0.13368
Cubic feet Liters 28.316 Hectares Acres 2.4711
cfs Gal/min 448.83 Miles Meters 1609.34
cfs MGD 0.64632 Mg/l ppm 1

Cubic meters Gallons 264.173 pg/l * cfs Gm/day  2.45
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TMDL INFORMATION PAGE

Listing Information

Name

ID

County

HUC

Cause

Mon/Eval

Piney Creek

MS366E

Yazoo

08030206

Pathogeng

Menitor

Near Renshaw from headwaters to the Yazoo River

Water Quality Standard

Parameter

Beneficial use

Water Quality Criteria

Fecal Coliform

Secondary Contact

May - October: Fecal coliform colony counts not to exceed a getnimmean of 200

per 100ml based on a minimum of 5 samples takena®@-day period with no less

than 12 hours between individual samples, nor shalkamples examined during a

30-day period exceed 400 per 100ml more than 10&teofime.

November — April: Fecal coliform colony counts shall not exceecdtargetric mean

of 2000 per 100 ml based on a minimum of 5 samalesn over a 30-day period wit

no less than 12 hours between individual samplassimall the samples examined
during a 30-day period exceed 4000 per 100 ml rif@e 10% of the time.

=)

Total Maximum Daily Load for Segment MS366E

Season WLA LA MOS Total TMDL TMDL
(counts per day) (counts per day) (counts per day) (counts per day) | Percent Reduction
Summer 3.03E+08 3.48E+11 3.87E+10 3.87E+11 15%
Winter 3.03E+08 9.28E+11 1.03E+11 1.03E+12 0%
Yazoo River Basin Vv
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EXECUTIVE SUMMARY

A pathogen TMDL has been developed for the morskavater body segment of Piney Creek,
MS366E, which is on the Mississippi 2006 SectioB(8) List of Impaired Water Bodies. The
recent monitoring data collected for this segmeag assessed based on the ZB&8 of Mississippi
Water Quality Criteriafor Intrastate, Interstate, and Coastal Waters. MDEQ selected fecal coliform
as an indicator organism for pathogenic bacteria.

Piney Creek flows in a westerly direction fromhtsadwaters to the Yazoo Rivérhis TMDL has
been developed for the entire segment of Pineykdreen its headwaters to the confluence with
Yazoo River, which is shown in Figure 1. Due ttedamitations, complex dynamic modeling was
inappropriate for performing the TMDL allocatiora tthis study, as were load duration curves.
Therefore, a mass balance approach was used tmpeke TMDL for segment MS366E.

TS

- § "/:

§ L F -
/ / 9 st
P s :

This map produced by the Department Legend
of Environmental Quality (MDEQ), Office of

Pollution Control, Surface Water Division, Interstate/US Highway
Water Quality Assessment Branch, Data
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The TMDL watershed boundary and TMDL Water County Boundary

was produced by the MDEQ. Al other map data | W h d
provided by MARIS City Boundary ate rsne
2 4

Map Projection: Mississippi Transverse Mercator Major River 1
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The Mississippi Department of Environmental Quality Perennial Stream
makes no warranties, expressed or implied, as to the

accuracy, completeness, currentness, reliability, or Intermittent Stream

suitabilty for any particUiar purpose, of the data % — '

contained on this map Mississippi Piney Creek Watershed
MDEQ

Figure 1. Location of the Piney Creek Watershed

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 Piney Creek
Watershed. Nonpoint sources of fecal coliformunde wildlife, livestock, and urban development.

Also considered were the nonpoint sources sucailasf septic systems and other direct inputs to
Piney Creek.
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There is one NPDES Permitted discharge includeal @sint source in the waste load allocation
(WLA).

The seasonal variations in hydrology, climatic gbads, and watershed activities are represented
through the use of a seasonal TMDL based on selemagrage flows and seasonal monitoring. The
critical period was determined to be the summes@®aAn explicit 10% margin of safety (MOS)
was used in the mass balance method to accounhertainty.

Water quality data indicated violations of the lez@iform standard in the water body during the

summer season. The estimated summer reductiecafdoliform bacteria for segment MS366E is
15%.

Yazoo River Basin Vii
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INTRODUCTION

1.1 Background

The identification of water bodies not meeting thdsignated use and the development of total
maximum daily loads (TMDLs) for those water bodesequired 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 water bodmeeugh the establishment of pollutant specific
allowable loads. The pollutant of concern for tiIDL is pathogens as indicated by fecal
coliform. Fecal coliform bacteria are used as ¢athr organisms because they are readily
identifiable and indicate the possible presenceiuér pathogenic organisms in the water body. The
TMDL process can be used to establish water qubhsed controls to reduce pollution from
nonpoint sources, maintain permit requirementspfmnt sources, and restore and maintain the
quality of water resources.

A TMDL has been developed for segment MS366E aéy@reek, which is approximately 11 miles
long from its headwaters to the Yazoo River as shwFigure 2. Segment MS366E is listed as
monitored the Mississippi 2006 Section 303(d) biskmpaired Water Bodies for pathogens. The
fecal coliform data that were recently collectedtfos segment are listed in Section 2.2.

) |l
.| ~Holmes

MS366E

bR

This map produced by the Department
of E

wironmental Quality (MDEQ), Office of

Pollution Control, Surface Water Division, P Legend H 1
‘Water Quality Assessment Branch, Data 303( d ) L I Stl ng
Management Section on 30 May 2007 9 Lake or Pond
The TMDL watershed boundary and TMDL Water r_'—l County Boundary Piney Creek
was produced by the MDEQ. All other map data AP MajOr River W t h d
provided by MARIS atershe
Map Projection: Mississippi Transverse Mercator ~ Perennial Stream
The Mississippi Department of Environmental Quality o ] 05 1 15 2 25
makes no warrarties, expressed or implied, as to the Intermittent Stream =T F—Miles
accuracy, completeness, currentness, reliability, or o, TMDL Water
suitability for any particular purpose, of the data C*_LE I ——

ontained on this map Ssissippl (3 Piney Creek Watershed

MDEQ

Figure 2. Piney Creek Watershed Segment
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The mass balance method is an applicable methatMarL development when the water quality
data are collected in a manner consistent withwidier quality standards, that is at least 5 samples
collected within a 30 day period. The mass balanethod requires water quality data and flow
data. The water body segment along with the lonaif the water quality gage is shown in Figure 3.
The TMDL for segment MS366E was developed usiegihass balance method with water quality
data from Station FTN-45 and flow data from USG8vflgage 07287400.

S /MS366E -

L

i - { / ] \ pld [

This map produced by the Departrment -

of Environmental Quality (MDEQ), Office of Legend Water Qual |t
Pollution Control, Surface Water Division 9 Lak Pond
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Management Section on 30 May 2007 1 County Bouridary Monrtonng Stations
The TMDL watershed boundary and TMDL Water A~  Major River

was produced by the MDEQ. Al other map data J
A

prvidodby ARl Perennial Stream Piney Creek
Map Projection: Mississippi Transverse Mercator Watershed

Intermittent Stream
The Mississippi Department of Envirormernttal Quality 0 05 1 15 2 25
makes no warranties, expressed or implied, as to the \ - TMDL Water _—

accuracy, completensss, currentness, reliabiity, or G 1

suitability for any partioular purpose, of the data @E o ® Monitoring Station

contained on this map. Mississippi C3 Piney Creek Watershed
MDEQ

iles

Figure 3. Piney Creek Segment with Water Quality @ge

The Piney Creek segment is in Hydrologic Unit C@dleC) 08030206 in northcentral Mississippi.
The watershed is approximately 49,422 acres goasrily rural. Forestis the dominant land use
within the watershed.

1.2 Applicable Water Body Segment Use

The water use classification for the listed segnoérRiney Creek, as established by the State of
Mississippi in théNater Quality Criteriafor Intrastate, Interstate and Coastal Watersregulation, is
Fish and Wildlife Support. The designated benafisses for Piney Creek are Secondary Contact
and Aquatic Life Support. Secondary Contact isnaef as incidental contact with the water during
activities such as wading, fishing and boatingt #ra not likely to result in full body immersion.
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1.3 Applicable Water Body 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 Intrastate, Interstate, and Coastal
Waters (MDEQ, 2003). The standard for fecal coliform iffetent for summer and winter for a
secondary contact use, where summer is defindgeasdnths of May through October, and winter
is defined as the months of November through Agfibr the summer months the fecal coliform
colony counts shall not exceed a geometric me&00fper 100 ml, based on a minimum of 5
samples taken over a 30-day period with no less1Baours between individual samples, nor shall
the samples examined during a 30-day period ex¢@@ger 100 ml more than 10% of the time.
For the winter months, the maximum allowable lefdecal coliform shall not exceed a geometric
mean of 2000 colonies per 100 ml, based on a mmirouS samples taken over a 30-day period
with no less than 12 hours between individual sasypior shall the samples examined during a 30-
day period exceed 4000 per 100 ml more than 10¥#edime. The water quality standard was used
to assess the data to determine impairment in #ternioody.

Yazoo River Basin 3
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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 tleaeapected to restore designated uses. MDEQ’s
fecal coliform standard allows for a statisticaliesv of any fecal coliform data set. There are two
tests, the geometric mean test and the 10% testhil data set must pass to show acceptable water
quality.

The geometric mean test states that for the surtiradecal coliform colony count shall not exceed
a geometric mean of 200 per 100 ml based on a ramiwf 5 samples taken over a 30-day period
with no less than 12 hours between individual sasiphd for the winter the fecal coliform colony
count shall not exceed a geometric mean of 2000@@ml based on a minimum of 5 samples taken
over a 30-day period with no less than 12 hourg/éen individual samples. The 10% test states
that for the summer the samples examined durifiy@ay period shall not exceed a count of 400 per
100 ml more than 10% of the time and for the witliersamples examined during a 30-day period
shall not exceed a count of 4000 per 100 ml maaa #0% of the time.

2.1.1 Discussion of the Geometric Mean Test

The level of fecal coliform found in a natural watdy varies greatly depending on several
independent factors such as temperature, flow,istartte from the source. This variability is
accentuated by the standard laboratory analysisodetsed to measure fecal coliform levels in the
water. The membrane filtration (MF) method usd#@ct count of bacteria colonies on a nutrient
medium to estimate the fecal level. The fecalfooi colony count per 100 ml is determined using
an equation that incorporates the dilution and m&uo the sample filtered.

The geometric mean test is used to dampen the tropte large numbers when there are smaller
numbers in the data set. The geometric mean ¢sileédd by multiplying all of the data values
together and taking the root of that number basetthe number of samples in the data set.

G = ¥/sl* s2* s3* s4* s5* sn

The water quality standard requires a minimum séBples be used to determine the geometric
mean. MDEQ routinely gathers 6 samples within-@&@period in case there is a problem with one
of the samples. Itis conceivable that there wheldhore samples available in an intensive survey,
but typically each data set will contain 6 samplesefore, n would equal 6. For the data set to
indicate no impairment, the result must be less thraequal to 200 in summer and 2000 in winter.

Yazoo River Basin 4
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2.1.2 Discussion of the 10% Test

The 10% test looks at the data set as represah&ri@p days for 100% of the time. The data points
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'hdata point. The water quality standard requihes 90% of the time, the
counts of fecal coliform in the stream be less thiaaqual to 400 counts 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, thenstream will be considered
impaired. This can be used not only to assesslagater quality data, but also computer generated
daily average model results. Actual water qualata will typically have 5 or 6 values in the data
set, and computer generated model results would Ba\daily values.

2.1.3 Discussion of Combining the Tests

MDEQ determined a theoretical capacity data sdt rieets both portions of the water quality
standard and is indicative of possible water qualinditions. This theoretical capacity dataset i
shown in Table 1. The theoretical capacity datarges constructed to represent the maximum
amount of fecal coliform per day that will still teboth portions of the water quality standarde Th
theoretical capacity data set was then plottedceigeimg a theoretical capacity curve. This cuare c
be seen in Figure 4. The integral of the theaaktiapacity curve is used for mass balance TMDL
calculations. By multiplying the integral of theebretical capacity curve by the flow in a given
water body, the mass balance TMDL can be calculated

When actual data violate both portions of the stathdand the data are plotted in a similar way, the
resulting curve can be compared to the theoreatagadcity curve to determine the percent reduction
of fecal coliform necessary for the water body &etrboth portions of the water quality standarel, th
geometric mean test and the 10% test.

Yazoo River Basin 5
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Table 1. Theoretical Capacity Data Set

l(:c?ocL?rLtcs:/ngm) Percentile Ranking

37.82 0.0%
52.75 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 52.7%
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%

Figure 4. Theoretical Capacity Curve
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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. For a mass balance TMDL, the entlpelected is both portions of the standard, that
is the geometric mean test and the 10% test. Ngp#te geometric mean test and applying the 10%
test to the data sets applies both parts of thelatd to an actual data set or when considering a
computer generated data set. It is therefore g@piate to select both portions of the standarthas t
targeted endpoint for the mass balance 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-dliion conditions. Therefore, an examination of
the data is needed to determine the critical 30pdaipd to be used for the TMDL.

2.2 Discussion of Instream Water Quality

Monitoring was performed in a manner consistenhwiite water quality standards. At least 5
samples were collected in a 30-day period, at @taTN-45 in segment MS366E during two

summer seasons and one winter seasons in 200D@A&d Additional data were collected in 2001

and 2003 which were not collected in a manner sb@si with the water quality standards, i.e. at
least 5 samples in a 30-day period.

2.2.1 Inventory of Available Water Quality Monitoring Data

The data collected at Station FTN-45 is provided@ables 2 through 6.

Table 2. Fecal Coliform Data reported in Piney Crek, Station FTN-45

Summer 2001
. Fecal Coliform| Geometric Geometric go" 10% Test
Date Time Mean Test . . .
(counts/100ml} Mean R Percentile] Violation
Violation

9/26/2001 13:23 230
10/02/2001 11:28 212 No, No. od"
10/08/2001 11:05 37 119.3 geomet.nc 221 percentile is
10/11/2001 10:25 114 mean Is <400
10/16/2001 12:10 200 <200
10/22001 10:38 70

Yazoo River Basin
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Table 3. Fecal Coliform Data reported in Piney Crek, Station FTN-45

Winter 2001
. Fecal Coliform|Geometric Geometric oo™ 10% Test
Date Time Mean Test . . .
(counts/100ml} Mean NS Percentile] Violation
Violation
11/19/2001 10:45 21
11/26/2001 10:53 1700 NA NA NA NA
11/29/2001 12:12 5600
12/10/2001 10:40 800

Table 4. Fecal Coliform Data reported in Piney Crek, Station FTN-45

Winter 2003
. Fecal Coliform|Geometric Geometric go" 10% Test
Date Time Mean Test . . .
(counts/100ml} Mean R Percentile] Violation
Violation
3/17/2003 11:59 114
3/21/2003 11:10 2100 No, No. 9d"
3/261/2003 11:00 184 270.2 | 9€OMelicl 5550 percentile is
3/31/2003 11:00 46 mean 1S <4000
4/3/2003 11:00 80 <2000
4/10/2003 11:30 2400

Table 5. Fecal Coliform Data reported in Piney Crek, Station FTN-45

Summer 2003
. Fecal Coliform|Geometric Geometric 90" 10% Test
Date Time Mean Test . L
(counts/100ml} Mean S Percentile] Violation
Violation
7/9/2003 12:40 50
7/14/2003 11:30 92 NA NA NA NA
7/18/2003 14:40 80
7/21/2003 15:50 56
Table 6. Fecal Coliform Data reported in Piney Crek, Station FTN-45
Summer 2003
. Fecal Coliform|Geometric Geometric 90" 10% Test
Date Time Mean Test . S
(counts/100ml] Mean N Percentile|] Violation
Violation
8/11/2003 14:15 42 No
8/14/2003 13:55 590 i Yes, 90"
geometric o
8/18/2003 11:05 180 163.46 mean is 470 percentile is
8/20/2003 14:05 90 <200 <400
8/25/2003 10:30 290

2.2.2 Analysis of Instream Water Quality Monitoring Data

For segment MS366E, the data collected at Stafidi+45 during the summer monitoring period in
2003 indicated a violation of the percent of time&xceedence portion of the standard. A graphical
representation can be seen in Figures 5. A lisdoban added to the summer graph representing 400
counts/100 ml and showing that this occurs less 8@6 of the time, meaning that the counts of
fecal coliform in the stream are greater than 400enthan 10% of the time. Additionally, the pdrtia
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data set from the winter of 2001 contains valueslavel that, regardless of what a fifth sampte fo
that data set would be, the data set would vidleeercent of time in exceedence portion of the
standard. Piney Creek was assessed as impaired cu@pelling evidence based on this rationale.
Since the violations occurred during the both timamer and winter seasons, a determination of the
critical period for Piney Creek is not viable.

700

600 7

/ |
500

400 b

300 1

Fecal Coliform (counts/100 ml)

200 7

100 T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent of Time

‘+ Instantaneous Water Quality Data —®— Instantaneous Water Quality Standard ‘

Figure 5. 10% Test Curve for Station FTN-45, Summe2003
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SOURCE ASSESSMENT

The TMDL evaluation summarized in this report exaad all known potential fecal coliform
sources in the Piney Creek Watershed. In evaluafithe sources, loads were characterized by the
best available information, monitoring data, litera values, and local management activities. This
section documents the available information anerpretation for the analysis.

3.1 Assessment of Point Sources

Point sources of fecal coliform bacteria have thesatest potential impact on water quality during
periods of low flow. Thus, an evaluation of panurces that discharge fecal coliform bacteria was
necessary in order to quantify the degree of innpant present during low flow periods.

There is one point source in the Piney Creek Wadetls The effluent from this point sources was
characterized based on all available monitoring datluding permit limits, discharge monitoring
reports, and information on treatment type. Tfississippi Nitrogen Inc. (MS0000574) has two
outfalls, one to the Yazoo River and the secorMadin Creek in the Piney Creek Watershed. The
second outfall only discharges during excessivdatlievents or during the testing of flood pumps.
Additionally, Terra Mississippi Nitrogen Inc. hasd internal outfalls which discharge sanitary
wastewater with a combined flow of 0.04 MGD. Teuisissippi Nitrogen Inc. discharges this
sanitary wastewater and also process wastewataerdnomonia production for a total permit flow of
5.58 MGD from their main outfall.

3.2 Assessment of Nonpoint Sources
There are many potential nonpoint sources of feafiorm bacteria for Piney Creek, including:

Beef and dairy cattle
Failing septic systems
Urban development
Wildlife

Other direct inputs

* & & & o

The 49,422 acre drainage area of Piney Creek emntaany different land use types, including
urban, forest, cropland, pasture, scrub/barrerenand wetlands. The area directly surroundiag th
impaired segment, MS366E, is predominantly for&ste land use distribution for the watershed is
provided in Table 7 and displayed in Figure 6. THm&l use information for the watershed is based
on the State of Mississippi’s Automated Resourt@ination System (MARIS), 1997. This data set
is based Landsat Thematic Mapper digital imagestéletween 1992 and 1993. The MARIS data
are classified on a modified Anderson level onetarasystem with additional level two wetland
classifications. The land use categories wereggdunto the land uses of urban, forest, cropland,
pasture, disturbed, wetlands, and water.
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Table 7. Land Use Distribution (acres)

Urban Forest Cropland Pasture | Scrub/Barren = Water Wetland
Area (acres) 10 30,837 2,999 11,644 3,413 265 254
% Area 0% 62.4% 6.1% 23.6% 6.9% 0.5% 0.5%

]
S R
Pl
. Holmes

This map produced by the Department
of Environmental Quality (MDEQ), Office of

Pollution Cortrol, Surface Water Division, Land use
Water Quality Assessment Branch, Data Landuse

Management Section on 11 June 2007. Lake or Pond Urban .

The Landuse shown is provided by the 1997 County Boundary Pmey Greek
MDEQ Landuse Study. Al other map data Forest Watershed
provided by MARIS. Major River Cropland

Map Projection: Mississippi Transverse Mercator X
Perennial Stream Pasture

0 05 1 15 2 25
= m—— ——— ][5}

The Mississippi Department of Environmental Quality )
makes no warranties, expressed or implied, as to the Intermittent Stream Scrub/Barren

accuracy, completsness, currentriess, reliability, or C
suitability for any particular purpose, of the data E e Water
contained on this map & Mississippi

MDEQ i Wetlands

Figure 6. Land Use Distribution Map for the PineyCreek Watershed

3.2.1 Beef and Dairy Cattle

Grazing cattle deposit manure on pastureland witeseavailable for wash-off and delivery to
receiving water bodies. Beef cattle have accepastureland for grazing all of the time. For dairy
cattle, the dry cattle and heifers have accesastupeland for grazing all of the time. Manure
produced by grazing beef and dairy cows is diretiyosited onto pastureland and is available for
wash off.

Large dairy farms, over 200 head, typically contime milking herd at all times. Small dairy farms

confine the lactating cattle for a limited time ishgr the day for milking and feeding. The manure
collected during confinement is applied to the Edeé pastureland in the watershed. Application
rates of dairy cow manure to pastureland vary mgmitcording to management practices currently
used in this area.

The 2002 Census of Agriculture (USDA, 2004) produced by the National AgricultiBtatistics

Service (NASS) was used estimate the number décaatthe watershed. The cattle are primarily
beef cattle, heifers, steers, and bulls. The P@rexk Watershed is entirely in Yazoo County. In
this county, there are 220 farms with a total g#28 head of cattle. Only 14 farms have greater
than 200 head of cattle and only 2 of those hagatgr than 500 head of cattle. Additionally, there
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are only 2 farms with milk cows in Yazoo Countyttbbaving less than 10 head.
3.2.2 Land Application of Hog Manure

Processed manure from confined hog operationsialysollected in lagoons and routinely applied
to pastureland according to the management praateed in the area. The amount of the manure
application is determined by the nitrogen uptakehef plant being sprayed. The frequency is
determined by rain events so that the waste ispratyed on saturated ground or just prior to a rain
event to minimize runoff. Another factor in thepéipation of the manure is pumping the lagoons
often enough to avoid a lagoon overflow. Also, weste is not land applied during the winter
months when there is no forage or crop being growhis manure is a potential contributor of
bacteria to receiving water bodies due to runaddpiced during a rain event.

Data from the2002 Census of Agriculture (USDA, 2004) produced by the NASS indicate theee a
14 hog farms in Yazoo County with 655 total ho@sie of these hog farms has more than 200 but
less than 500 hogs. None of the hog farms arsitisas CAFOs.

3.2.3 Land Application of Poultry Litter

Predominantly, two kinds of chickens are raisedasms in the Yazoo River Basin, broilers and
layers. For the broiler chickens, the amount ofigh time from when the chicken is born to when it
is sold off the farm is approximately 48 days @ rhonths. Broiler chickens are confined in poultry
houses all of the time. Typically, the dry wastewamnulated in the poultry houses is “de-caked”
between flocks unless a disease situation warcheésn-out before the change of flocks. During
“de-caking”, approximately the top two inches affer is removed. Every year or two, the middle
third of the poultry house is removed and the rangilitter is spread evenly in the house. The
majority of the litter is used as a fertilizer amytand row crops and may be used in areas ofdhee st
other than the location of the poultry houses. Iittex is applied in the spring, summer, and early
fall and rates are determined by a phosphorouxinde

Layer chickens are confined at all times and reraifarms for ten months or longer. Large scale
layer operations collect the chicken waste in ad&igand periodically spray applies the waste to cor

fields. The application rates vary monthly from sipeing through the early fall. There are 21 farms
with some form of poultry in Yazoo County and dltlwese are farms that have less than 50 birds.

3.2.4 Failing Septic Systems

Septic systems have a potential to deliver fechfotm bacteria loads to surface waters due to
malfunctions, failures, and direct pipe discharg&soperly operating septic systems treat and
dispose of wastewater through a series of undengrdield 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 fromm $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.

Another consideration is the use of individual tamsrastewater treatment plants. These treatment
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systems are in wide use in Mississippi. They cdeqaately treat wastewater when properly
maintained. However, these systems may not retiedmaintenance 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 adequaitafelision prior to release.

Septic systems have an impact on nonpoint souoz ¢eliform impairment in the Yazoo River
Basin. The best management practices needed twedtlis pollutant load need to prioritize
eliminating septic tank failures and improving ntamance and proper use of individual onsite
treatment systems.

Yazoo County does not have a wastewater ordinaAce/astewater ordinance requires that the
wastewater treatment and disposal system used rbBedeas sufficient. It also ensures that
electricity, water, or natural gas will not be maskailable without written approval from the county
Health Department or the Mississippi DepartmenEn¥ironmental Quality that the wastewater
treatment and disposal system used is sufficidifite lack of a wastewater ordinance in Yazoo
County could allow sources in rural areas withosewer system to discharge with little or no
wastewater treatment.

3.2.5 Urban Development

There is an insignificant amount of land classitesdurban in the Piney Creek Watershed.

3.2.6 Wildlife

Wildlife present in the Piney Creek Watershed dbates to fecal coliform bacteria on the land
surface which is then available for wash-off antiveey to receiving water bodies. Some form of
wildlife may be present on all land uses within Wetershed. Also, wildlife is present throughout
the year.

3.2.7 Other Direct Inputs

Other direct inputs of fecal coliform bacteria tater bodies in the Piney Creek Watershed could

include illicit discharges, human recreation, legksewer collection lines, and access of both
domestic and wild animals to the stream.
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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 reductiodsally, the linkage will be supported by monitoring
data that allow the TMDL developer to associatéatemwater body responses to flow and loading
conditions. In this section, the selection of thedeling tools, setup, and model application are
discussed.

4.1 Modeling Framework Selection

A mass balance approach was used to calculateMibd.Tor segment MS366E. This method of
analysis was selected because data limitationsugieat the use of more complex methods. The
mass balance approach is suitable for this TMDL.

4.2 Calculation of the Allowable Load

The mass balance approach utilizes the conservaitimiass principle. Loads can be calculated by
multiplying the fecal coliform concentration in the&ter body by the flow. The principle of the
conservation of mass allows for the addition anbtraiction of those loads to determine the
appropriate numbers necessary for the TMDL. Tlragldocan be calculated using following
relationship:

dayteounts) Flow (cfs)* Conversiofractor
100ml

. 28316.8nl 100ml 60s 60min 24hr
when ConversionFactor= X X = |x X
ft* 100ml) \1min 1hr 1day

Load(counts per day)= Averageaily Capacit%

= DABE + o7£100m| @j

ft* [ay

The first step in calculating the average dailyezaty is to calculate the theoretical 30 day capaci
as shown in the equation below, by taking the rratlegf the theoretical capacity curve shown in
Figure 4.

2691 30
j [1347x+37.80dx + j 400dx =7129.4(day* counts/100nl)

0 2691
The average daily capacity is then computed byddigi the theoretical 30 day capacity by 30.

7129.4(day* counts/100nl)
30

AverageDaily Capacity= ( j =23765(day* counts/100ml)

To calculate the flow for segment, MS366E, a drgénarea ratio was used with flow data from
USGS flow gage 07287400 on Black Creek at Lexingit®. The average monthly stream flow for
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gage 07287400 is given in Table 8. The averagersrdischarge at the flow gage was calculated
by averaging the USGS monthly average stream flomtee summer period (May through October)
for the period of record of the gage. The averigeer discharge at the flow gage was calculated
accordingly. The average summer flow for the segmeas estimated to be 66.5 cfs based on the
average summer discharge at station 07287400passh the following equations. This method
was also used to calculate the average winter aligetof 177.2 cfs.

Table 8. USGS Gage 07287400 Monthly Average Stredffow

Month January February March April May June
Flow (cfs) 224 261 238 238 121 123
Month July August September October November Decendy
Flow (cfs) 66 44 49 52 95 157

Avg Seasonal Dischargécfs) ={[07287400 Avg Seasonal Dischar@efs)]/[07287400 Drainage
Area (acres)]}*[IMS366E Drainage Area(acres)]

Avg Summer Discharge (cfs) = {[75.8(cfs)]/[56,38&&t(es)]}*[49,422 (acres)]
=66.5 cfs

4.3 Calculation of the Percent Reduction

For the calculation of the percent reduction, tieaainder the 10% Test Curve for each season that
violates both portions of the standard (Section2).i8 computed and then compared to the area
under the Theoretical Capacity Curve, Figure 4.e hcessary percent reduction based on the
observed data for each season is then calculaied tfsee equation below. This method of
calculating the percent reduction allows the deta® be compared to both portions of the water
quality standard at the same time. Thus, the &k percent reduction represents the reduction
needed in order for the data set to meet bothqof the water quality standard.

_ TheoretichCapacityCurveAre
10%TestCurveArea

Percent Reduction(:l aj (1100

For a season which only violates one portion ofstiaadard, the percent reduction will only be
based on the violating portion. The percent radaatalculation for a data set that violates the
geometric mean portion of the standard follows.

Percent Reduction(:l— GeometridVeanof 200mg/L J 100

ActualGreometridMeanof Violating DataSe

The same could be done for a data set that onlgtemthe 10% of the time portion of the
standard.
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ALLOCATION

The allocation for this TMDL includes a wastelodb@ation (WLA) for point sources, a load
allocation (LA) for nonpoint sources, and a mamfisafety (MOS).

5.1 Wasteload Allocations

Terra Mississippi Nitrogen Inc. (MS0000574) is iy point source in the Piney Creek Watershed.
A flow of 0.04 MGD will be used to calculate therpetted load of fecal coliform to the listed
portion of Piney Creek as that is the combined ftdwhe internal outfalls that discharge sanitary
wastewater. The point source and its allocated &wa shown in Table 9. Future permits will be
considered in accordance with Mississippiastewater Regulations for National Pollutant
Discharge Elimination System (NPDES) Permits, Underground Injection Control (UIC) Permits,
Sate Permits, Water Quality Based Effluent Limitations and Water Quality Certification.

Table 9. Wasteload Allocations for Segment MS366E
Sumrlrji?rr“ItDermn Wmtfirmﬁfrm't Average Summer| Average Winter Permit
NPDES Average/Maximum | Average/Maximum Allocated Load Allocated Load | Modification

(counts/100ml) (counts/100ml) (counts per day) | (counts per day) Necessary
MS0000574 200/400 200/400 3.03E+08 3.03E+08 No
Total 3.03E+8 3.03E+08

5.2 Load Allocations

The load allocation for segment MS366E is calcdlaising the water quality criteria and the
average seasonal flow. The load allocation israsskto represent nonpoint sources as described in
section 3.2. In calculating the LA component, tibtal TMDL for the water body is reduced by a
10% MOS. For this TMDL, the summer load is basethe average daily capacity and the average
summer flow of 66.5 cfs. The resulting summer k&stimated to be 3.48E+11 counts per day. The
resulting winter LA is estimated to be 9.28E+11msyer day using the average winter flow.

Summer

LA = 0.9%237.65(day*counts/100ml)* 66.5(cfs) * 2 B507[(100mI*s)/(ff *day)] — 3.03E+08
LA = 3.48E+11 (counts per day)

Winter

LA = 0.9*237.65(day*counts/100ml)* 177.2(cfs) * BE+07[(100ml*s)/(ff *day)] — 3.03E+08

LA = 9.28E+11 (counts per day)
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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 portioniod total TMDL as the MOS. For segment MS366E,
reducing the TMDL by 10% explicitly specifies thed8. Assuming the average summer flow, the
resulting load attributed to the MOS for the sumise3.87E+10 counts per day. Assuming the
average winter flow, the resulting load attributedhe MOS for the winter is 1.03E+11 counts per
day.

Summer

MOS = 0.1*237.65(day*counts/100ml)* 66.5(cfs) * BB+07[(100ml*s)/(ft*day)]

MOS = 3.87E+10 (counts per day)

Winter

MOS = 0.1*237.65(day*counts/100ml)* 177.2(cfs) #3E+07[(100mI*s)/(ftday)]

MOS = 1.03E+11 (counts per day)

5.4 Calculation of the TMDL

The TMDL for segment MS366E is calculated basetherfollowing equation:
TMDL = WLA + LA + MOS

where WLA is the Waste Load Allocation, LA is thedd Allocation, and MOS is the Margin of
Safety.

WLA = NPDES Permitted Facilities

LA = Surface Runoff + Other Direct Inputs

MOS = 10% explicit

The summer TMDL for segment MS366E was calculates®td on the average summer flow of the
water body, and the average daily capacity. Theessary summer percent reduction of fecal
coliform to segment MS366E is 15%. The winter TM&s calculated based on the average winter
flow of the water body, and the average daily cépacThe winter percent reduction of fecal

coliform to segment MS366E was not calculated dubere not being a complete data set which
violated the standard.
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Summer

TMDL = 237.65(day*counts/100ml)* 66.5(cfs) * 2.456&#(100ml*s)/(ff*day)]
TMDL = 3.87E+11 (counts per day)

Winter

TMDL = 237.65(day*counts/100ml)* 177.2(cfs) * 2.45&7[(100ml*s)/(ft*day)]

TMDL = 1.03E+12 (counts per day)

Table 10. TMDL Summary for Segment MS366E (countper da

h—

Summe Winter
WLA 3.03E+0¢ 3.03E+0¢
LA 348E+1! 9.28E+1.
MOS 3.87E+1( 1.03E+1:
TMDL = WLA + LA +MOS 3.87E+1! 1.03E+1:

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. H®wuse, the fecal coliform standard is seasonal.

The criteria for the most critical season, whicthssummer for Piney Creek, was used as the target
for this TMDL.

MDEQ used the average summer flow for calculatimgdummer TMDL and the average winter
flow for calculating the winter TMDL. Thereforédheé seasonal differences are incorporated in the
seasonal average flow values.

5.6 Reasonable Assurance

This component of TMDL development does not applthis TMDL Report. There is no WLA
reduction request based on promised LA componemtseuctions.
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CONCLUSION

The TMDL will not impact future NPDES Permits asdpas the effluent is disinfected to meet water
quality standards for fecal coliform. MDEQ will ha@pprove any NPDES Permit application that does
not plan to meet water quality standards for femaiform. Education projects that teach best
management practices should be used as a tooédioicing 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 Quislldinagement, a plan that divides Mississippi’s
major drainage basins into five groups. Duringeaar long cycle, MDEQ resources for water quality
monitoring will be focused on one of the basin gruDuring the next monitoring phase in the Yazoo
River Basin, Piney Creek may receive additional nooimg to identify any change in water quality.
MDEQ produced guidance for future Section 319 midjending will encourage NPS restoration projects
that attempt to address TMDL related issues wiention 303(d)/TMDL watersheds in Mississippi.

6.2 Public Participation

This TMDL will be published for a 30-day public #. During this time, the public will be notifidxy
publication in the statewide newspaper. The pukiicbe given an opportunity to review the TMDLs
and submit comments. MDEQ also distributes all Tt the beginning of the public notice to those
members of the public who have requested to badled on a TMDL mailing list. Anyone wishing to
become a member of the TMDL mailing list should tech Kay Whittington at
Kay_Whittington@deq.state.ms.us

All comments should be directed to Kay WhittingtahKay_ Whittington@deq.state.ms.us or Kay
Whittington, MDEQ, PO Box 10385, Jackson, MS 3928dl. comments received during the public
notice period and at any public hearings beconatagpthe record of this TMDL and will be considér

in the submission of this TMDL to EPA Region 4 foral approval.

Yazoo River Basin 19



Fecal Coliform TMDL for Piney Creek

DEFINITIONS

Ambient stations: a network of fixed monitoring stations establisfadystematic water quality sampling at reguiégrivals,
and for uniform parametric coverage over a longatperiod.

Assimilative capacity. the capacity of a natural body of water to reeeiastewaters or toxic materials without deletesiou
effects and without damage to aquatic life or husnaho use the water.

Background: the condition of waters in the absence of malu@ed alterations based on the best scientifiarimtion
available to MDEQ. The establishment of naturakigasund for an altered water body may be based aponilar, unaltered
or least impaired, water body or on historical plteration data.

Calibrated model: a model in which reaction rates and inputs ageiicantly based on actual measurements usingeita
surveys on the receiving water body.

Critical Condition: hydrologic and atmospheric conditions in whichplo#lutants causing impairment of a water body have
their greatest potential for adverse effects.

Daily discharge the discharge of a pollutant measured duringlad# period that reasonably represents the dguimoses
of sampling. For pollutants with limitations expsed in units of mass, the daily discharge is Gkt as the total mass of the
pollutant discharged over the day. For pollutawits limitations expressed in other units of measwunt, the daily discharge
is calculated as the average measurement of th&qalover the day.

Designated Uses(1) those uses specified in the water quality stashelfor each water body or segment whether othegt
are being attained. (2) those water uses idediifistate water quality standards which must béezed and maintained as
required under the Clean Water Act. Uses can dechublic water supply, recreation, etc.

Discharge monitoring report (DMR): the EPA uniform national form, including any subseqt additions, revisions, or
modifications for the reporting of self-monitoringsults by permittees.

Effluent: wastewater — treated or untreated — that flomsob a treatment plant or industrial outfall. @eaily refers to
wastes discharged into surface waters.

Effluent limitation : (1) any restriction established by a State otiinistrator on quantities, rates, and conceiunatof
chemical, physical, biological, and other constitsavhich are discharged from point sources intigadle waters, the waters
of the contiguous zone, or the ocean, includingdates of compliance. (2) restrictions establishgd State or EPA on
guantities, rates, and concentrations in wastevaiseharges.

Effluent standard: any effluent standard or limitation, which maglide a prohibition of any discharge, established o
proposed to be established for any toxic pollutemter section 307(a) of the Act.

Fecal Coliform Bacteria: (1) those organisms associated with the intestihe@arm-blooded animals that are commonly used
to indicate the presence of fecal material andptitential presence of organisms capable of causingan disease. (2)
bacteria found in the intestinal tracts of mammadikeir presence in water or sludge is an indicat@ollution and possible
contamination by pathogens.

Geometric mean:thenth root of the production of n factors. A 30-dpgometric mean is the %00t of the product of 30
numbers.

Impaired Water Body: any water body that does not attain water quatagpdards due to an individual pollutant, multiple
pollutants, pollution, or an unknown cause of iment.

Land Surface Runoff: water that flows into the receiving stream afteplagation by rainfall or irrigation. Itis a trapert
method for nonpoint source pollution from the landface to the receiving stream.
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Load allocation (LA): the portion of a receiving water’s loading capatiiat is attributed either to one of its existorduture
nonpoint sources of pollution or to natural backomsources. Load allocations are best estiméths tbading, which may
range from reasonably accurate estimates to glosmants, depending on the availability of datel appropriate techniques
for predicting the loading. Wherever possibleurgtand nonpoint source loads should be distitguais

Loading: the introduction of waste into a waste managerneittout not necessarily to complete capacity.

Mass Balance: a concept based on a fundamental law of phys@ahce (conservation of mass) which says thatemeein
not be created or destroyed. It is used to caewthinput and output streams of a given subgtama system.

Model: a quantitative or mathematical representaticoanputer simulation which attempts to describettaacteristics or
relationships of physical events.

National pollutant discharge elimination system (NBES): the national program for issuing, modifying, revakiand
reissuing, terminating, monitoring and enforcinghpiés, and imposing and enforcing pretreatmentirements, under section
307, 402, 318, and 405 of the Clean Water Act.

Nonpoint Source:the pollution sources which generally are not aaletd by establishing effluent limitations undectien
301, 302, and 402 of the Clean Water Act. Nonpsanirce pollutants are not traceable to a disddetifiable origin, but
generally result from land runoff, precipitatiomathage, or seepage.

Outfall: the point where an effluent is discharges interéng waters

Point Source: a stationery location or fixed facility from whigdollutants are discharges or emitted. Also, anglsi
identifiable source of pollution, e.g., a pipectitship, ore pit, factory smokestack.

Pollution: generally, the presence of matter or energy wimasure, location or quantity produces undesirettenmental
effects. Under the Clean Water Act, for examphe, term is defined as the man-made or man-indutedhiion of the
physical, biological, and radiological integrity water.

Publicly Owned Treatment Works (POTW): the treatment works treating domestic sewageagtmtned by a municipality
or State.

Regression: a relationship of y and x in a function of y x)f(where: y is the expected value of an independamom
variable x. The parameters in the function f(>¢ @etermined by the method of least squares. \\kjdn a linear function of
X, the term linear regression is used.

Regression Coefficienta quantity that describes the slope and interceatregression line.

Scientific Notation (Exponential Notation} mathematical method in which very large numbengeoy small numbers are
expressed in a more concise form. The notatibased on powers of ten. Numbers in scientifiatian are expressed as the
following: 4.16 x 10\(+b) and4.16 x 10°(-b) [ same as4.16E4 or4.16E-4] . In this caseh is always a positive, real number.
The 10 (+b) tells us that the decimal pointhiglaces to the right of where it is shown. T0é(-b) tells us that the decimal
point isb places 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 sefi@smbers. For example, the sum or total oitlaraounts 24,
123, 16, 4|, do, d3) respectively could be shown as:

3

zdi = d1+d2+d3 =24 +123+16 =163
i=1
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Total Maximum Daily Load or TMDL : (1) the calculated maximum permissible pollutaatding introduced to a water
body such that any additional loading will prodacéolation of water quality standards. (2) thensf the individual waste
load allocations and load allocations. A margisafiety is included with the two types of allocatico that any additional
loading, regardless of source, would not produeelation of water quality standards.

Waste (1) useless, unwanted or discarded materialtiegform (agricultural, commercial, community amlustrial)
activities. Wastes include solids, liquids, andega (2) any liquid resulting from industrial, aoercial, mining, or
agricultural operations, or from community actiefithat is discarded or is being accumulated, dtare physically,
chemically, or biologically treated prior to beidgcarded or recycled.

Wasteload allocation (WLA): (1) the portion of a receiving water's loadinga&eity that is allocated to one of its existing or
future point sources of pollution. WLAs constituteaype of water quality based effluent limitatiof2) the portion of a
receiving water’s total maximum daily load thati®cated to one of its existing or future pointisse of pollution. (3) the
maximum load of pollutants each discharger of wasstdlowed to release into a particular waterwByscharge limits are
usually required for each specific water qualitiyezion being, or expected to be, violated. Theipo of a stream’s total
assimilative capacity assigned to an individuathiégsge.

Water Quality Standards: State-adopted and EPA-approved regulations maddgtthe Clean Water Act and specified in
40 CFR 131 that describe the designated uses atexr Wwody, the numeric and narrative water qualitgria designed to
protect those uses, and an antidegredation stateémprotect existing levels of water quality. ®lards are designed to
safeguard the public health and welfare, enhareeguhlity of water and serve the purposes of tleaCWater Act.

Water quality criteria : numeric water quality values and narrative stetiets which are derived to protect designated uses.
Numeric criteria are scientifically-derived ambiemtncentrations developed by EPA or States forouarpollutants of
concern to protect human health and aquatic Nfarrative criteria are statements that describeéséred water quality goal.
Ambient waters that meet applicable water qualitteda are considered to support their designatess.

Waters of the State all waters within the jurisdiction of this Statecluding all streams, lakes, ponds, wetlandspiamgling
reservoirs, marshes, watercourses, waterways,,\8ellsgs, irrigation systems, drainage systemd,adlinother bodies or
accumulations of water, surface and undergrourtdraieor artificial, situated wholly or partly withor bordering upon the
State, and such coastal waters as are within thsljction of the State, except lakes, ponds, beosurface waters which are
wholly landlocked and privately owned, and which aot regulated under the Federal Clean Water 38t S.C.1252 et

seq.).

Watershed: (1) the land area that drains (contributes runiaff) a stream. (2) the land area that drainsarmstream; the
watershed for a major river may encompass a nuwfmmnaller watersheds that ultimately combine edmmon delivery
point.
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ABBREVIATIONS

BIMIP e Best Management Practice
CAFO ittt Concentrated AnirRakding Operation
LGP PTTRPPPPPPTRPIN Clean Water Act
DR ... e e e Discharge Monitoring Report
B P A Enviraental Protection Agency
Gl e @geaphic Information System
[ [ PSPPSR Hgdraph Controlled Release
HU C e Hydrologic Unit Code
A e e ————————— 1ttt oot a bttt e et e e e e e annnr e e e e e e e nne e Load Allocation
MARIS ..o e Mississippi Automated Resource Informatbystem
MDEQ ... Mississippi Department of Envirormted Quality
MO S e e e e e e e e e e e e nnaaaa s Margin of Safety
NRCS L National Resouram€ervation Service
NPDES ..ottt e National Pollution Discharge Elivation System
L] Unnamed Tributary
USGS i Unit8tates Geological Survey
L A ettt e e et e e e e e s Waste Load Allocation

Yazoo River Basin 23



Fecal Coliform TMDL for Piney Creek

REFERENCES

Horner, 1992. Water Quality Criteria/Pollutant doay Estimation/Treatment Effectiveness Estimation.
In R.W. Beck and Associates. Covington Master age Plan. King County Surface Water
Management Division, Seattle, WA.

Horsley & Whitten, Inc. 1996. Identification anddtuation of Nutrient Bacterial Loadings to Maquoit
Bay, Brunswick, and Freeport, Maine. Casco Bay&stProject.

Lee, C.C.. 1998.Environmental Engineering Dictionary. 3% Edition. Government Institutes, Inc.,
Rockville, Maryland.

MDEQ. 2004. Mississippi 2004 Water Quality Assessment, Pursuant to Section 305(b) of the Clean
Water Act. Office of Pollution Control.

MDEQ. 2004. Mississippi List of Water Bodies, Pursuant to Section 303(d) of the Clean Water Act.
Office of Pollution Control.

MDEQ. 2003.Sate of Mississippi Water Quality Criteriafor Intrastate, Interstate, and Coastal Waters.
Office of Pollution Control.

MDEQ. 2001.Wastewater Regulationsfor National Pollutant Discharge Elimination System (NPDES)
Permits, Underground Injection Control (UIC) Permits, State Permits, Water Quality Based Effluent
Limitations and Water Quality Certification. Office of Pollution Control.

Metccalf and Eddy. 199 MWastewater Engineering: Treatment, Disposal, Reuse. 3 Edition. McGraw-
Hill, Inc., New York.

NCSU, 1994.Livestock Manure Production and Characterization in North Carolina, North
Carolina Cooperative Extension Service, North GasoState University (NCSU) College of
Agriculture and Life Sciences, Raleigh, January4199

Sheely. 2002Load Duration Curves. Development and Application to Data Analysis for Sreamsin
the Yazoo River Basin, MS. Special Project, Summer 2002, Jackson Enging&naduate Program.

USDA. 2004. 2002 Census of Agriculture. U.S. Department of Agriculture, National Agrituwrl
Statistics Service, Washington, D.C.

USEPA. 1986.Ambient Water Quality Criteria for Bacteria - 1986. EPA440/5-84-002. Office of
Water, Washington, DC.

Yazoo River Basin 24



